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Transparency breeds trust
Dr. Regina Klakow-Franck

Esteemed Readers,
In terms of the most relevant
key data, our new German
Hospital Quality Report 2012
covers 464 quality indicators from 30 clinical areas,
1,658 hospitals and a total
of 4 million data sets. These
figures build the foundation
for a report series, which
has been providing comprehensive overviews on the care
and outcome quality of selected medical and nursing services
rendered in German hospitals for more than 11 years now. As
responsible impartial member and chairwoman of the Subcommittee on Quality Assurance in the Federal Joint Com
mittee (G-BA), I am delighted to be able to give a brief insight
into this year’s German Hospital Quality Report in my foreword.
Compared with the results from the previous year, improvements were measured in 57 quality indicators. The clinical area
Pacemaker – Replacement of generator/battery can be cited
as exemplary of this trend. It is positive to note that a marked
improvement was measured in the lifetime of pacemaker
generators/batteries in dual-chamber systems. Compared to
the previous year, 21 quality indicators worsened. For e
 xample,
an “extended need for action” was identified in the area risk-adjusted in-hospital mortality after PCI. This was because it rose
albeit moderately, but still significantly for the first time com
pared to last year. Also in contrast to the previous years, no improvements with regard to case completeness of follow-up data
were identified in the clinical area Liver transplantation. Indeed,
in the face of very low documentation rates, particularly with
such small numbers of cases as in the field of t ransplantation,
an adequate presentation and evaluation of the healthcare
situation is only possible under great limitations.
Against this backdrop, the Federal Joint Committee resolved
in August 2012 to amend the German Directive on Q
 uality
Assurance Measures in Hospitals (QSKH-RL) in order to in
crease the documentation rates in terms of case completeness,
especially in clinical areas with such small case numbers
as in the clinical areas of transplantation. Therefore, in o
 rder
to improve documentation rates, financial sanctions were
raised from € 150 to € 2,500 for every not documented data
set involving data to be collected in the clinical areas of
transplantation m
 edicine in 2013. The results obtained in data
collection year 2012 show consistently good quality across
all clinical a
 reas. Marked improvements have been registered
in those quality indicators previously demonstrating a special
need for action. The number of statistically discrepant hospitals
has continued to decline, whilst virtually all of these indicators
have achieved their set reference ranges.
That said, the quality level thus depicted cannot be interpreted
to imply that all improvement potentials have been e
 xploited –
quite the contrary! Again this year, the Federal Experts’ Working
Groups have made numerous references to the improvement
possibilities existing in the individual clinical areas. New
scientific evidence on individual diseases and methods of

examining and treating them along with rising demand for more
transparency in care quality, measured in terms of patient-
© 2014 AQUA Institute GmbH

relevant endpoints, continually spawns a need for substantive
and methodological further development in the QA clinical
areas – a task the Federal Joint Committee fulfills within the
scope of system maintenance.
At the same time, the G-BA strives to further optimize the costbenefit ratio in conjunction with external quality assurance in
order to reduce the data collection cost for hospitals. Therefore,
the G-BA recently resolved to contract the AQUA Institute with
two new further development commissions. The resolutions
cover the implementation of preparatory measures for the utilization of health insurance claims data. The aim is to e
 xamine the
extent to which these are a suitable basis for deriving hypotheses
relevant to quality problems without incurring additionally col
lection costs and how these can drive quality objectives. As
commissioned by the G-BA, the first procedures based on the
utilization of health insurance claims data for “Arthroscopy of the
knee joint” and “Percutaneous coronary intervention and coronary angiography” will be developed by the institution pursuant
to section 137a of the German Social Code, Book Five (SGB V).
By virtue of the Act Amending the Act on the Prevention and
Control of Infections Disease in Man and Other Laws, the

legislator has obligated the G-BA to assimilate immediately

the evidence a
 lready accessible to it on the status of h
 ospital
hygiene into the hospitals’ quality reports. 

Parallel to this,
the German Hospital Quality Report now includes a special
chapter on the results of external hospital quality assurance for
nosocomial infections. The chapter lists those indicators which
are already being collected from the different clinical areas
relating to nosocomial infections as part of external hospital
quality assurance.
The German Hospital Quality Report 2012 once again not only
gives testimony to the performance capability and high level of
quality of German hospitals, but also to their ability to be selfcritical and their willingness to learn. The AQUA Institute, namely Professor Joachim Szecsenyi and his staff, are to be thanked
for submitting the German Hospital Quality Report and, beyond
this, for the extensive work they have done for the Federal Joint
Committee within the scope of fulfilling their quality assurance
mission. The members of the Federal Experts’ Working Groups
also deserve special thanks for their huge commitment, as
do the medical and nursing staff working in the hospitals.
Without their documentation, the basis for the present quality
comparisons would not have been at all possible.

Dr. Regina Klakow-Franck
Impartial member of the Federal Joint Committee,
Chairwoman of the G-BA’s Quality Assurance Subcommittee
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Introduction

Quality assurance – a mutual responsibility
Professor Joachim Szecsenyi, M.D.

Esteemed Readers,
Alongside the results from the respective clinical areas, the
present German Hospital Quality Report 2012 once again
features a plethora of background information that gives the
reader deeper insight into a variety of aspects. Quality assur
ance as defined by the German Social Code, Book V (SGB V)
is not static, but rather is in constant flux, adapting to major
trends and new evidence emerging on medical care. For exam
ple, the demand for more transparency in the quality of care
keeps growing ever stronger. Following a recommendation by
the AQUA Institute and the corresponding resolution by the
Federal Joint Committee (G-BA) dating back to 2012, the results
of a total of 289 of the indicators described in this v olume as
federal results are subject to mandatory publication in the
quality reports submitted by the hospitals and can thereby
be accessed via many web portals for comparison. In order to
improve the comparability of hospitals in terms of outcome
quality even with differing patient clienteles, we have meanwhile
risk-adjusted 74 indicators using a complicated statistical method.
For the first time, you will find that this volume contains a
summary, which, together with the two forewords, aims to give
you a preliminary overview.
Some of the caseloads in the individual clinical areas have
r
isen remarkably. This might indicate progress in medical
development; although it is also conceivable that incentives
within the remuneration system have promoted this trend.

In the case of catheter-supported aortic valve surgery, for
instance, the number of cases has risen markedly in the past
years. Additionally, the G-BA commissioned the AQUA Institute
in June 2013 to analyse the treatment outcomes of this oper
ative technique also after the patient’s stay in the hospital
based on the health insurance claims data.
As in each social sector, the media’s and, consequently, the
public’s interest is directed less at “good” quality or routine care,
but is rather obsessed with suspiciously scandalous incidents.
As a reflection of this, the organ donor scandal, the death of
several “preemies” caused by nosocomial bacteria and the
presumed overtreatment of the German population with knee
and hip replacements all stood in the public spotlight within the
last one-and-a-half years. Astonishingly, these topics are often
discussed without any reference to the statutory quality assur
ance that is in place.
Whether and to what extent surgical and implant-related qualitative deficiencies are the reasons for the higher number of revisions and replacement surgeries for artificial hip joints cannot
be determined unless the primary interventions can be linked
to the follow-up procedures. The technical prerequisites for
this have been created and trialed. Nevertheless, the new data
flows for the pseudonymization of patient-identifying data (PID),
requisite for merging the documentation of different points in
time, are yet to be anchored in a G-BA Directive.

So as to not to continue to promote such a situation by a lack
of 
coordination efforts, the AQUA Institute has 
appealed to
have the existing documents of Eurotransplant and the German
Organ Transplantation Foundation (DSO) merged with the health
insur
ance claims data and statutory quality a
ssurance. This
would create a high level of transparency in the overall p
 rocess
of organ transplantation spanning the phases of w
 aiting list, organ allocation and transplantation procedure to long-term transplant outcomes.
The death of premature neonates in a pediatric clinic in
Bremen has once more thrown a spotlight on the problem of
nosocomial infections and thus brought hospital hygiene to
the public’s awareness. Naturally, there is unanimous agreement that such incidents should be avoided at all costs. At
the same time, the numbers for the clinical area Neonatology
not only reflect very good global outcomes, but moreover, a
decline over the previous year has been registered especially
for nosocomial infections. Beyond this, the G-BA commissioned
the AQUA Institute in 2011 with the development of indicators
and instruments for two future quality assurance procedures for
preventing nosocomial infections. The final reports on this were
submitted and accepted by the G-BA in 2013. Additionally, the
AQUA Institute was requested to take inventory on the status of
nosocomial infections across all inpatient clinical areas. Thus,
for the first time the present German Hospital Quality R
 eport
contains a chapter on this important topic (see “Results of
external hospital quality assurance on nosocomial infections”).
This involves a summarizing presentation of previously available, relevant results from external hospital quality assurance.
Quality assurance can only be successful when all stakeholders
in the healthcare system pull together. We would like to express
our special thanks to the Federal Joint Committee, the quality
managers at the hospitals, the staff at the State Administrative
Offices and the representatives on the state committees, the
Federal Experts’ Working Groups, the medical societies and
patient representatives as well as the self-governing bodies.
Furthermore, we would also like to thank our co-operation
partners at the universities of Nijmegen (NL) and Heidelberg.
Our final and therefore especially warm appreciation goes to
the staff and co-workers of the AQUA Institute for the great
expertise and continuing commitment they apply in mastering
the tasks at hand.

Göttingen, August 2013

Professor Joachim Szecsenyi, M.D.
Managing Director, AQUA Institute

The organ donor scandal, which concretely only affected the
clinical area Liver transplantation, overshadowed the overall
good results in all transplantation areas. The scandal involved
the accusation that patient data were manipulated with the
motive to influence the allocation of organs. The allocation of
organs is currently not covered by statutory quality assurance.
© 2014 AQUA Institute GmbH
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This German Hospital Quality Report 2012 presents the results
on statutorily binding external quality assurance in the German
healthcare system. Above and beyond the current status,
topics covered by the report deal with the general background
and quality assurance perspectives of the healthcare system
in G
 ermany. Under the German abbreviation “SQG” (Cross-
sectoral Quality in Healthcare), the AQUA Institute assists the
Federal Joint Committee (G-BA) in implementing external q
 uality
assurance pursuant to section 137a of the German Social Code,
Book Five (SGB V), particularly in establishing cross-sectoral
quality assurance. Among others, the aim is to coordinate the
quality requirements of the inpatient and outpatient sectors in
sensible alignment with each other in order to guarantee a high
quality of care in the interests of patients and healthcare provid
ers and/or to achieve its continual improvement in a dialogue
with healthcare providers.
For the external hospital quality assurance of data c ollection
year 2012, over 4 million data sets from 1,658 hospitals
nationwide were analyzed for certain clinical areas specified by
the G-BA (see chapter “Data basis”). For the majority of clinical
areas, it can be said that the quality objectives therein set forth
based on a total of 464 indicators were largely achieved. Thus,
the results presented in this report attest to an overall good
quality of patient care in German hospitals.
Notwithstanding the above statement, this judgment must not
be allowed to mislead us to overlook the variances in the quality
of care existing between some of the hospitals. Even though
nationwide the quality objectives were achieved to a very high
degree, it would be difficult to convey to a patient who did not
receive optimal treatment and was potentially harmed as a result
that their case does not pose any problems from a statistical

perspective. In fact, exactly the interpretation and evaluation of
“bare” numbers is an important part of quality assurance.
This can be particularly illustrated by what are called the
C indicators – i.e., those indicators, for which the experts of
the respective Federal Experts’ Working Groups see a special
need for action (see chapter “External quality assurance”).
Compared to the previous year, the number of C indicators for
the data collection year 2012 dropped from 8 to 1, suggesting
am
 arked improvement in quality. This involves an assessment
of the need for action on the federal level, which indicates
whether the Federal Experts’ Working Group deems any
measures necessary above and beyond the measures of the
Structured Dialogue and if so, which ones. Whereas computational discrepancies are cleared up directly with the affected hospitals in the Structured Dialogue when there is a “standard need
for action” (A indicator), when there is an “extended need for
action” (B indicator), the affected aspect additionally becomes
a topic of scientific publications or is discussed at medical and
professional conferences. Any indicator with a “special need for
action” (C indicator) should additionally trigger an intensification of the implementation of existing guidelines, an update of
existing guidelines and/or an analysis as to whether there are
wrong incentives in the remuneration system. Most indicators
with a need for action rating of “C” in the previous year received a
“B” rating this year.
The methodology is illustrated using the indicator “Indication for catheter-supported aortic valve replacement based on
logistic euroSCORE” from one of the heart surgery clinical areas
deemed to have a special need for action this year. International
guidelines and medical societies recommend the catheter-supported method only be applied in patients at very high risk. A

Table 1: Indicators with a special need for action (C indicators) in data collection years 2011 and 2012
Clinical area

Indicator

Community-acquired pneumonia

Determination of respiratory rate measured at admission
(QI-ID 50722)

Aortic valve surgery, isolated

Indication for catheter-supported aortic valve replacement based
on logistic euroSCORE (QI-ID 51088)

Obstetrics

Antenatal corticosteroid therapy in premature births with a
prepartum hospitalization for at least two calendar days (QI-ID 330)

p

Femoral fracture near the hip joint

Preoperative length of stay > 48 hours after admission or
fracture due to fall inside the hospital (QI-ID 2266)

p

Ratio of the observed to expected rate (O / E) of implant
malpositions, implant dislocations or fractures (QI-ID 50879)

p

Hip replacement – primary implantation with indicator criteria
fulfilled (QI-ID 1082)

p

In-hospital mortality (QI-ID 457)

p

Hip replacement – Revision and component
exchange

Ratio of the observed to expected rate (O / E) of implant
malpositions, implant dislocations or fractures (QI-ID 50964)

p

Total knee replacement – Primary implantation

In-hospital mortality (QI-ID 472)

p

Hip replacement – Primary implantation

German Hospital Quality Report 2012
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2012

p

p
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look at the results of data collection year 2012 reveals that
the hospitals implement the diagnostic recommendations in
regard to catheter-supported aortic valve replacement very
differently. Therefore, the Federal Experts’ Working Group has
proposed an analysis of the reasons behind the indication at
statistically discrepant hospitals. The results of this analysis
permitting, they should also be the subject of timely discussion in the r esponsible committees. In order to thus stimulate
a problem-oriented discourse in the medical community, the
Federal E
 xperts’ Working Group rates this indicator as having a
special need for action.
Irrespective of the classification of the need for action in the
indicators by the respective Federal Experts’ Working Group,
the overall quality assurance process is subject to continual
review and updating; the primary objective of this also being to
correctly map the quality of care, permit fair between-hospital
comparisons and lower documentation costs. In the area of system maintenance (see chapter “Maintenance of current clinical
areas”) we are constantly working on further improving the implementation of the quality assurance procedures.

Particulars from the individual clinical areas
In the five orthopedic/trauma surgery clinical areas (Femoral
fracture near the hip joint; Hip replacement – Primary implanta
tion; Hip replacement – Revision and component exchange; Total
knee replacement – Primary implantation; Knee replacement –
Revision and component exchange) the results have e
 ssentially
remained unchanged compared to the previous years. Viewed
as a trend, the results for the services rendered were good.
Specifically, medically correct and relevant indicator criteria
are meanwhile being reported for the primary implantation of
an artificial hip or knee joint for 94.5 % and 96 % of patients
respectively. Nevertheless, the on-average good results were
overshadowed by the considerably wide distribution of the indicator results between the individual hospitals. Upon conclusion
of the Structured Dialogue based on data collection year 2011,
only a small proportion of statistically discrepant results were
classified as qualitatively discrepant on the state level.
As in the clinical areas of orthopedic/trauma surgery, the on-
average good results were overshadowed by the considerably
wide distribution of indicator results between the individual
hospitals in the three clinical areas Pacemaker – Implantation,
Pacemaker – Replacement of generator/battery, Pacemaker –
Revision/system replacement/removal along with the three
analogous procedures in the area of Implantable cardioverter
defibrillators. The results on indication and system selection
for implantable c ardioverter defibrillators point to areas where
improvements are desirable and feasible; critical results were
mostly registered on the indicators for revisions due to lead
problems. The main point here is also that the outcome quality
of implant t herapy can only adequately be measured over longterm clinical courses: Examples include lead complications
or infections that do not onset until days or weeks after
hospital discharge. One of the first steps towards clinical

course observation is therefore an inpatient follow-up, which
has been newly developed this year in coordination with the
Federal Experts’ Working Group for Pacemakers. Nevertheless,
the o
 riginal objective to commence implementation with data
collection year 2014 could not be realized. This was due to the
© 2014 AQUA Institute GmbH

amendments that needed to be made to the German Directive
on Quality Assurance Measures in Hospitals (QSKH-RL) and
the interrelated tests to account for data protection legislation
(see chapter “Further development of external hospital quality
assurance”).
The total of three heart surgery clinical areas (Aortic valve
surgery, isolated; Coronary surgery, isolated and Combined

coronary and aortic valve surgery) demonstrated stable, and
hence largely good results here. Notable are the caseloads
for aortic valves implanted by catheter support that have been
increasing for years; this has meanwhile become almost as
common as the conventional surgical method. Analysis of the
data fields on emergent complications associated with the
implantation of an aortic valve, which were newly introduced in
data collection year 2012, reveals that nature and frequency of
complications vary greatly according to interventional method
(conventional surgery, catheter-supported endovascular or
catheter-supported transapical). In order to better identify any
quality deficits here, appropriate indicators are being devel
oped jointly with the Federal Experts’ Working Group.
The adage applies to all heart surgery clinical areas: longer-term
follow-up periods are desirable. This is particularly valid for the
indicator groups “Postoperative mediastinitis” (inflammation
of the mediastinum in the thoracic cavity) and “Mortality”. For
example, the indicator group “Postoperative mediastinitis” has
high relevance, but mediastinitis is often not detected until after
the hospital discharge and is thus not covered by the scope of
the current QA documentation. Thus, in order to also strengthen
the power of the stated indicator groups, it appears imperative
for the future to implement a longitudinal perspective by utilizing
the health insurance claims data.
The seven clinical areas of transplantation and living
donation (Liver transplantation, Kidney transplantation, Heart
transplantation, Lung and heart-lung transplantation, Pancreas
and pancreas-kidney transplantation, Living liver donation, L iving
kidney donation) are currently in the spotlight of the organ donor
scandal. This is unjustified, considering that the results of the
interventions performed in these areas suggest that the quality
of care is good. From a quality assurance perspective, however,
it is still a problem that the documentation rates on long-term
survival are relatively low, although it is not always the transplantation center that can be made responsible for a lack of
follow-up data. Last year’s Structured Dialogue revealed, on the
one hand, that there are cases where transplantation centers
have made great efforts, but were n
 evertheless unable to ascertain patients’ survival status over the long-term clinical course.
On the other hand, the S
 tructured Dialogue also revealed that
not all centers were engaged in making similarly exhaustive
efforts to obtain the necessary data. For this reason, the AQUA
Institute has introduced worst-case analyses where all patients
whose survival status has not been documented and therefore
is unknown will be evaluated as deceased (worst case). This
should provide an incentive towards more scrupulous follow-up
care and documentation in the follow-up surveys.
The results are very good in the living donations clinical areas,
i.e., in monitoring the health status of the living liver and k
 idney
donors. In light of the lack of organs and the resulting long
transplantation waiting lists, living donation gains in meaning.
German Hospital Quality Report 2012
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Notwithstanding, it is desirable to keep the number of living
liver donations as low as possible since they ultimately involve
interventions on healthy human beings.
The clinical areas Obstetrics and Neonatology achieved good to
very good results. Further development hinges on the merging
of the stated clinical areas because data relating to the directly
connected processes of pregnancy, birth and early postnatal
infant care have to be collected once on the mother and once
on the infant. In order to perform the appropriate “holistic”
quality analyses, the development of a method for merging data
from mother and infant was commenced in 2009. However,
initial investigations of the data collected in 2011 showed that
a link based on insurance ID numbers is incomplete for a variety
of reasons. Therefore, alternative methods have been developed
that are currently subject to an ongoing coordination process
with the G-BA.
In the clinical area Breast surgery, it is paramount to scrupulously weigh the advantages and disadvantages of diagnostic
and therapeutic measures for treating breast cancer with a view
to the patients’ personal preferences and individual quality of
life. An informed process of joint decision-making between
patient and physician is a fundamental component of treatment
planning therapy and follow-up care. Therefore, the introduction
of a female patient survey appears desirable that can be used
to cover both aforementioned processes as well as aspects of
outcome quality.
The results for the clinical area Gynecological surgery show that
the quality of the care rendered to women who have undergone a surgical intervention for diseases of the uterus, fallopian
tubes or ovaries has been consistent and good. The continually
declining caseloads in the inpatient sector suggest that now
adays many (minimally invasive) gynecological interventions are
being performed in outpatient settings. For that reason, a crosssectoral approach to quality assurance is indicated here as well.
Moving forward, efforts will be made to utilize health insurance
claims data in the clinical areas Cholecystectomy and Carotid
artery revascularization because this can markedly strengthen
the power of the evidence as well as lower documentation
costs. In concrete terms, the clinical area Cholecystectomy
was additionally further developed with the objective of
converting data collection to include health insurance claims
data. As far as Carotid artery revascularization is concerned, a
risk-adjusted evaluation of the outcome quality of the cathetersupported method is envisioned for data collection year 2014.
From data collection year 2013, cardiac complication rates will
be additionally collected in a more differentiated fashion.
The clinical area Coronary angiography and percutaneous
coronary intervention (PCI) had already been newly d
 eveloped
according to a cross-sectoral approach back in 2011.
Subsequently, the feasibility study was conducted in 2012 and
the trial run in 2013. As part of this process, the data c ollection
of the existing inpatient clinical area was modified in such a
way that the envisioned cross-sectoral clinical area could be
adapted to the data fields for data collection year 2014. In
other words, the fundamental prerequisites for introducing a
cross-sectoral approach have been created. In addition to this,
the G-BA has commissioned the AQUA Institute to prepare for
German Hospital Quality Report 2012

 tilization of health insurance claims data and to develop a
u
procedure-specific patient survey.
The past years have registered considerable improvements
in the quality of care in the clinical area Community-acquired
pneumonia, thereby allowing us to rate the current results as
good overall. Obviously, the corresponding evidence-based
guideline of medical societies was well-implemented. Even
greater efforts have to be undertaken alone with regard to
improving documentation quality.
The clinical area Nursing: Prevention of pressure ulcers has
registered results that have remained consistent throughout the
past years. Given the increasing number of clinical cases in the
hospitals (over 100,000 clinical cases more than 2011), the percentage in the rate of documented pressure ulcers has also risen.
The present German Hospital Quality Report is the first one to
contain a chapter on the important topic of nosocomial infections,
constituting a summarizing presentation of previously existing,
relevant results from external hospital quality assurance. It
shows that wound infection rates have largely remained unchanged over the past years. These results are also consistent
with the hospital infection rates obtained under other n
 ational
and international surveillance systems. The summarizing
analysis of the present data shows, however, that there is still
a substantial further need for information about the occurrence
of nosocomial infections, their distribution, causes and any
interrelated hygiene processes. With that, the first step towards
better quality-related information has been taken. However,
further major steps must still be forthcoming.

Further development of external quality
assurance
Since 2007, quality assurance has been subject to the statutory requirement for cross-sectoral alignment. Accordingly,
the AQUA Institute was commissioned in 2009 to initiate new
and concurrently cross-sectoral developments. The initial optimism has meanwhile turned into a certain sense of sobriety.
Over the course of the past years, it has become ever more
apparent that the complexity of the cross-sectoral approach,
and particularly its practical implementation, had been considerably underestimated. For example, it emerged that the
sectoral hurdles were far higher than perceived. For instance,
each sector (inpatient, outpatient, collectively-selectively contracted) has its own documentation and billing modalities in
place. Moreover, the prevailing legal situation is preventing the
collection of patient-identifying data for patients not insured
with the statutory health insurance companies. In fact, the
evidence is mounting that a lack of structural and legal frame
work conditions constitute the actual stumbling blocks for
implementing a cross-sectoral quality assurance.
Beyond continuing further development, be it within the scope
of system maintenance or in terms of specific commissions,
there are also fundamental development needs affecting more
or less all clinical areas. For instance, just about everywhere
there is a need to take a longitudinal perspective (follow-up),
irrespective of whether the patients were treated in the same
or in different sectors. In both instances, pseudonymized treatment data collected at different time points must be linked to
© 2014 AQUA Institute GmbH
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pseudonymized patient data. The AQUA Institute has created and
trialed the technical possibilities of linking patient-identifying
data, including the data path and the necessary new data transmission format (XML) (see chapter “Data collection as part of
cross-sectoral quality assurance”). Despite this, the original
objective of commencing implementation with data collection
year 2014 could not be realized. This was due to the required
amendments to the German Directive on Quality Assurance
Measures in Hospitals (QSKH-RL) and the associated tests
relating to data protection legislation.
In order to enable a fair comparison of healthcare providers,
whilst also allowing public reporting on the results, the AQUA
Institute has undertaken intensive efforts over the past years
to introduce risk adjustment for numerous indicators. Whereas
only 4 % of the indicators for the quality assurance procedures
were risk-adjusted based on logistic regressions in 2009,
this fact meanwhile applies to approx. 20 % of the indicators.
Risk adjustment is used to computationally compensate for
factors like age- and health burden-related differences in
the p
 atient mix at the various hospitals in order to make the
results from different hospitals fairly comparable. This affects
the transparency, i.e., the suitability for publication of results:
As of 2013, for e
 xample, the results of meanwhile 289 of the
total of 464 indicators are subject to mandatory publication in
the annually appearing quality reports of hospitals (see chapter
“Public reporting”). In 2008, it was a mere 26.

The implementation of cross-sectoral quality assurance not
only involves jumping over many technical and legal hurdles, but
also those posed by political interest groups. Notwithstanding
the above, the last years have also enabled us to garner much
knowledge which itself has already produced tangible results
and led to improvements. Thus, the development services shall
place even greater focus in moving forward on the aspects
of implementability, existing improvement potentials and the
cost-benefit ratio. Elements essential for implementing this
realignment are described in the AQUA Institute’s new Methods
Paper (see chapter “General methods 3.0”), whilst several new
methods have already been implemented for processing the
topic “Preventing nosocomial infections: Postoperative wound
infections”. This process revealed that the new approaches
applied there can be anticipated to achieve a good cost-benefit
ratio for future quality assurance procedures.

In order to account for the patient’s perspective, patient surveys
were commissioned for the cross-sectoral new developments
“Percutaneous coronary intervention (PCI) and coronary
angiography” and “Arthroscopy of the knee joint”.
The documentation load of the healthcare providers is relatively
high and the documentation quality partially unsatisfactory (see
chapter “Structured Dialogue”). The clinical area Nursing: Preven
tion of pressure ulcers impressively shows how the automated
reading out of inpatient billing data starting from data collection
year 2013 can dramatically reduce documentation costs at the
hospitals. To minimize the general documentation burden on
healthcare providers and to validate the existing documents,
other data sources and new survey instruments are needed.
The legal prerequisites for this – specifically, the possibility to be
able to access the health insurance claims data for the purpose
of quality assurance – have been in place since the beginning
of 2012 by virtue of the reformulation of section 299 SGB V. As
commissioned by the G-BA, the AQUA Institute is presently developing a specification for the corresponding data deliveries.
Viewed in aggregate, the quality assurance perspective itself
has adapted to the legal and technical possibilities in the last
years and particularly focused on the further development of
existing clinical areas. In many cases, this also includes the
incremental further development of inpatient to cross-sectoral
QA procedures. But even the introduction of patient surveys,
the intensified utilization of routine data or the drive to risk
adjust all outcome indicators are true quality assurance mile
stones. Ultimately, we are now left with the acknowledgement
that the further development of existing quality assurance sets
the broader stage for successively establishing a cross-sectoral
quality assurance perspective.

© 2014 AQUA Institute GmbH
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Analysis 2012
Overview of existing QA procedures (clinical areas)

Cholecystectomy������������������ 12
Carotid artery revascularization����������� 18
Community-acquired pneumonia����������� 24
Pacemaker – Implantation�������������� 29
Pacemaker – Replacement of generator/battery���� 34
Pacemaker – Revision/system replacement/removal�� 38
Implantable cardioverter defibrillators – Implantation�� 43
Implantable cardioverter defibrillators – Replacement
of generator/battery���������������� 48
Implantable cardioverter defibrillators – Revision/
system replacement/removal������������� 52
Coronary angiography and
percutaneous coronary intervention (PCI)��������� 57
Coronary surgery, isolated�������������� 63
Aortic valve surgery, isolated ������������ 67
Combined coronary and aortic valve surgery������ 73
Heart transplantation���������������� 77
Lung and heart-lung transplantation��������� 82
Liver transplantation���������������� 87
Living liver donation ���������������� 93
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Analysis 2012
Overview of existing QA procedures (clinical areas)

Kidney transplantation��������������� 97
Living kidney donation�������������� 102
Pancreas and pancreas-kidney transplantation���� 106
Breast surgery������������������ 111
Obstetrics�������������������� 116
Neonatology������������������� 121
Gynecological surgery��������������� 128
Femoral fracture near the hip joint��������� 134
Hip replacement – Primary implantation������� 141
Hip replacement – Revision and component
exchange�������������������� 146
Total knee replacement – Primary implantation���� 151
Knee replacement – Revision and component
exchange�������������������� 156
Nursing: Prevention of pressure ulcers������� 160
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Cholecystectomy
Priv.-Doz. Dr. Sven Meyer, Lisa Manderscheid, Dr. Thomas König, Federal Experts’ Working Group for Abdominal Surgery

Introduction
Gallstone formation (cholelithiasis) is
the most common disease of the gallbladder and the bile ducts. Approximately 15 to 20 % of the population can be
said to be gallstone carriers, with the
proportion of women amounting to
around two-thirds. Most patients with
gallstones remain asymptomatic and do not need to be treated.
Asymptomatic gallstones can, however, block the bile duct
causing jaundice and the danger of bile duct inflammation
and infection, necessarily requiring treatment.
Characteristic signs of painful gallstones (symptomatic
cholecystolithiasis) include severe pain attacks in the mid- or
right epigastric region lasting for more than 15 minutes that
can also radiate to the back or the right shoulder. Occasionally, this is associated with nausea and vomiting. Gallstones are
primarily diagnosed by ultrasound examination.
The standard treatment for painful gallstones is the surgical
removal of the gallbladder (cholecystectomy). Approximately
170,000 such interventions are performed in German hospitals
every year, with laparoscopic cholecystectomy (removal of the
gallbladder by means of what is called keyhole surgery) being
utilized in approximately 90 % of all cases. The risks of more
recent procedures wherein surgical access is gained by natural
orifice transluminal endoscopic surgery (NOTES), for instance,
through the vagina, cannot yet be estimated with certainty.
In rare cases, removal of the gallbladder during an unrelated
abdominal surgery, can be meaningful and necessary (incidental cholecystectomy).
Occasionally, severe complications may occur during the surgical treatment of cholelithiasis, such as injuries to the biliary
tract or blood vessels. The frequency of these outcomes is
monitored and analyzed within the scope of external quality
assurance.

Services subject to mandatory documentation
Cholecystectomies with and without bile duct revision performed based on the diagnosis of a non-malignant disease of
the gallbladder or biliary tract or acute pancreatitis. Malignant
novo formation on gastric organs and simultaneous cholecystectomy during an unrelated intervention are excluded.

Changes in comparison to the previous year
The indicator QI-ID 217 was suspended for 2012 due to the
lack of a current guideline for the treatment of gallstone formation. In the data collection year 2012, the overall mortality
(QI-ID 1392) and the risk adjusted mortality (QI-ID 51391)
were introduced in place of the stratification of the mortality
risk according to the ASA classification.

could be achieved for intervention-specific complications as
well as reinterventions due to complications.
It is recommended to include the clinical area Cholecystectomy
in the extensive data validation with random sample control of
hospitals and cases of treatment in order to control the data
validity.
Since there is currently no valid guideline for the diagnostis and
therapy for cholelithiasis, the indicator for indication was ignored
for the data collection year 2012. Therefore, all quality indicators
were based solely on the outcome quality. The Federal Experts’
Working Group urgently recommends the professional societies
to prepare a guideline that adequately depicts an optimal care
which consents with the basis of scientific evidence.
907 computational discrepancies were evaluated in the
Structured Dialogue for the data from 2011. A statement was
requested for all sentinel events. Nevertheless, the Federal
Experts’ Working Group sees the need for the Structured Dialogue and the data validation to be regulated uniformly across
the states. The Federal Experts’ Working group suggests the
creation of a register for all sentinel events on state level.

Looking forward
As in the past, the Federal Experts’ Working Group recommends the increased use of health insurance claims data in
the future for the support and increase in data validity, and
therefore a more precise data collection of the complication
rate in the clinical area Cholecystectomy.
According to the assessment of the Federal Experts’ Working
Group, the risk adjustment has to be reworked for the data
collection year 2013. This includes the ASA classification,
which will still be critically regarded and is currently not used
consistently. Therefore the influence of each individual ASA
class for each risk will be questioned. The number of surgery
techniques will mostly be dependent upon the medical require
ments and is therefore not a risk factor on its own anymore
according to the Federal Experts’ Working Group’s assessment.
Furthermore, the Federal Experts’ Working Group recommends doing an analysis over multiple years for rare but
severe events such as the transection of the main bile duct
(Ductus hepatocholedochus) or death in low risk surgery in
order to better identify discrepant hospitals. For the Structured Dialogue, the Federal Experts’ Working Group advises
the State Administrative Offices to control the hospitals that
were discrepant due to sentinel events in 2011 and 2012 or
had multiple sentinel events in 2012, with measures exceeding
the requesting of a statement.

Results
The Federal Experts’ Working Group evaluates the overall
quality of care in the clinical area Cholecystectomy as good.
Through the changes of the documentation form about the
complications, an improvement of the documentation quality
German Hospital Quality Report 2012 
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Cholecystectomy

Data basis
2011

2012

Reported

Reported

Expected

Case completeness

174,081

172,138

171,607

100.3 %

1,130

1,098

1,103

99.5 %

Records
Hospitals

Basic statistics
2012
Number Proportion
Age distribution
Number of patients with valid age data

172,072

100 %

< 20 years

2,444

1.4 %

20 – 29 years

11,295

6.6 %

30 – 39 years

17,398

10.1 %

40 – 49 years

29,213

17.0 %

50 – 59 years

32,986

19.2 %

60 – 69 years

30,544

17.8 %

70 – 79 years

33,434

19.4 %

≥ 80 years

14,758

8.6 %

Sex
Male

62,364

36.2 %

109,708

63.8 %

36,326

21.1 %

ASA 2: A patient with mild systemic disease

93,628

54.4 %

ASA 3: A patient with severe systemic disease
and functional impairment

38,556

22.4 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

3,377

2.0 %

185

0.1 %

Female
ASA classification
ASA 1: A normal healthy patient

ASA 5: A moribund patient
Project leaders at the AQUA Institute
Priv.-Doz. Dr. Sven Meyer

Lisa Manderscheid

Dr. Thomas König
Members of the Federal Experts’ Working Group
Dr. Erich Fellmann,
Berlin

Prof. Dr. Hans Lippert,
Magdeburg

Prof. Dr. Michael Ghadimi,
Göttingen

Jovita Ogasa,
Cologne

Prof. Dr. Peter Hermanek,
Munich

Prof. Dr. Hans-Rudolf Raab,
Oldenburg

Dr. Hans-Georg Huber,
Düsseldorf

Dr. Harro Schindler,
Weimar

Priv.-Doz. Dr. Dieter Kupczyk-Joeris,
Suhl

Dr. Jürgen Schott,
Gießen

Dr. Andreas Kuthe,
Hannover

Wolf-Dietrich Trenner,
Berlin

Priv.-Doz. Dr. Hans-Peter Lemmens,
Berlin

Christine Witte,
Berlin

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/12n1/
© 2014 AQUA Institute GmbH
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Cholecystectomy
Case-based aggregate results (patients)

2011

2012
Cases (patients)

QI-ID

Result

Name of the indicator

Result

Numerator (O | E)*

Denominator

Trend

Indicator group

Intervention-specific complications

220

Closure or transection of the main bile duct

50786 Ratio of the observed to the expected rate (O / E) of the
closures or transections of the main bile duct
613

v

0.1 %

0.1 %

v

1.00

1.19

2.4 %

Complications requiring treatment after laparoscopically
initiated surgery

=
=

212

172,072

178
0.10 %

172,072

2.4 %

3,880

161,979

=
=
=

212
0.12 %

Indicator group

General postoperative complications

224

General postoperative complications

3.0 %

2.9 %

4,947

172,072

225

General postoperative complications after laparoscopically
initiated surgery

2.1 %

2.1 %

3,423

161,979

226

General postoperative complications after open surgery

15.8 %

15.1 %

1,477

9,763

=

4,098

172,072

3,358
1.95 %

172,072

-

Indicator group

Reintervention due to complications

51169 Reintervention due to complications

v

2.0 %

2.4 %

50791 Ratio of the observed to the expected rate (O / E) of
reinterventions due to complications

v

1.00

1.22

227

v

0.9 %

1.2 %

1,163

97,890

-

51392 In-hospital mortality

1.0 %

0.9 %

1,608

172,072

51391 Ratio of the observed to the expected rate (O / E) of deaths

1.00

1.00

1,604
0.93 %

172,072

=
=

0.1 %

0.1 %

182

172,072

Reintervention due to complications after laparoscopically
initiated surgery

4,098
2.38 %

Indicator group

In-hospital mortality

50824 In-hospital mortality for low mortality risk

v

1,608
0.93 %

=

* for regression-based quality indicators
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Cholecystectomy
Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
QI-ID

Name of the indicator

Reference range

Evaluation

Discrepant

Total

Category

(computationally)

Need for
action

Indicator group

Intervention-specific complications

220

Closure or transection of the main bile duct

50786 Ratio of the observed to the expected rate (O / E) of the
closures or transections of the main bile duct
613

Complications requiring treatment after laparoscopically
initiated surgery

Sentinel event

1,097

182

X

A

Not defined

1,097

—

X

X

≤ 5.9 % (TO;
95th percentile)

1,092

59

2

A

Indicator group

General postoperative complications

224

General postoperative complications

≤ 7.2 % (TO;
95th percentile)

1,097

60

2

A

225

General postoperative complications after laparoscopically
initiated surgery

≤ 5.8 % (TO;
95th percentile)

1,092

58

2

A

226

General postoperative complications after open surgery

≤ 33.2 % (TO;
95th percentile)

981

157

2

A

Not defined

1,097

—

X

X

≤ 2.92 (TO;
95th percentile)

1,097

59

2

A

Not defined

1,080

—

X

X

Not defined

1,097

—

X

X

≤ 3.29 (TO;
95th percentile)

1,097

55

2

X

Sentinel event

1,097

161

X

A

Indicator group

Reintervention due to complications

51169 Reintervention due to complications
50791 Ratio of the observed to the expected rate (O / E) of
reinterventions due to complications
227

Reintervention due to complications after laparoscopically
initiated surgery

Indicator group

In-hospital mortality

51392 In-hospital mortality
51391 Ratio of the observed to the expected rate (O / E) of deaths
50824 In-hospital mortality for low mortality risk
TO = Tolerance range
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QI-ID 220: Closure or transection of the main bile duct

Quality target

Description
Numerator

Patients with closure or transection of the main bile duct

Denominator

All patients

Reference range

Sentinel event

Risk adjustment

No further risk adjustment

QI-ID

220

Comparability with
the results of the
previous year

Comparable

Background
The indicator describes the number of patients who received a closure
or transection of the main bile duct as a sentinel event.

Case-based results (patients)
2009

2010

2011

2012

Aggregate result

235

177

180

212

Confidence interval

–

–

–

–

Total number of
cases

171,966

171,519

173,296

172,072

250

Patients with closure or transection
of the main bile duct

The risk of sickness or death after damage to the Ductus hepatocholedochus (main bile duct) is high. While the rate of bile duct injury in the
1990s for laparoscopic cholecystectomy was higher than that of an open
surgery, nowadays the differences are evened out. The laparoscopic
cholecystectomy is the method of choice except for a few indications.
The rate of intervention-specific complications for the laparascopic
cholecystectomy is given at 1.35 % by a meta-analysis. It remains to be
considered, however, that due to diverse definitions of complications
and a different data collection time frame, a comparison is limited.

Aggregate result of all patients

225

A rare frequency of intervention-specific complications requiring treatment, partially dependent on the surgical technique.

235

200

212

175

177

150

Evaluating the results

180

125
100
75
50
25
0
2009

2010

2011

2012

Hospital-based results
Target population of all hospitals

1,097

Number of hospitals with 0 cases

1

Within the Structured Dialogue to address the results of the data collec
tion year 2011, statements were requested from all 159 computation
ally discrepant hospitals with at least one sentinel event. 149 hospitals
were then classified as “qualitatively non-discrepant”, thereof 43 with
special monitoring. 7 hospitals remained “qualitatively discrepant”, from
which 6 were due to improper documentation and one due to lack of
cooperation. For 2 hospitals a clear classification was not possible.

1,041 Hospitals with ≥ 20 cases
Number of computationally discrepant
hospitals

181 of 1,041

56 Hospitals with 1 to 19 cases
Number of computationally discrepant
hospitals

The target population is smaller in comparison to last year because in
the data collection year 2012 the malignant diseases of the gallbladder
and bile duct were excluded for the first time in the QA filter. Nevertheless, the number of complications has increased with 212 cases
(0.12 %) in comparison to the previous years with 180 cases in 2011
and 177 cases in 2010 (0.10 % each). For 1 in 3 cases in 182 hospitals
a closure or transection of the main bile duct has occurred. Since these
are sentinel events, all hospitals with at least one such occurrence will
be reviewed within the Structured Dialogue.

1 of 56

Despite the increase in the number of cases, the Federal Experts’ Working
Group still considers the quality of care as good.

Computationally discrepant hospitals (total)

200
180

194

160
140

182
161

159

2010

2011

120
100
80
60
40
20
0
2009
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QI-ID 51391: Ratio of the observed to the expected rate (O / E) of deaths

Quality target

Description

Low in-hospital mortality.

Numerator

Deceased patients

Denominator

All patients

O (observed)

Observed rate of deaths

E (expected)

Expected rate of deaths, risk adjusted according to the logistic
cholecystectomy score 4b

Reference range

≤ 3.29 (95th percentile, tolerance range)

Risk adjustment

Logistic regression

QI-ID

51391

Comparability with
the results of the
previous year

Not calculated in the previous year

Background
In most clinical studies of postoperative results the mortality is recorded.
The data for mortality fluctuates between 0.04 % and 0.09 % for the
laparoscopic cholecystectomy and between 0.53 % and 0.74 % for open
cholecystectomy. The mortality for all cholecystectomies is given as
0.1 % to 0.2 % in German-speaking region. It should be considered that
the scientific examinations are based on collective studies while the recorded QA data are based on the actual healthcare situation of German
hospitals carrying out this surgery.
Starting with data collection year 2012, a risk adjustment for the result indicator “In-hospital mortality” will be applied. Risk factors that
are recorded in the QA documentation and have relevant effects for
the statistical estimate model for the result in question are used as
regression weight.

Case-based results (patients)
2009

2010

2011

2012

Aggregate result

–

–

1.00

1.00

Confidence interval

–

–

0.95 – 1.05

0.95 – 1.05

Total number of cases –

–

173,296

172.072

Difference of the observed and the expected rate (O — E)
0.005 %
0.004 %

Evaluating the results

0.002

0.002 %
Deceased patients

The Federal Experts’ Working Group considers the overall healthcare
situation for this quality indicator as good as before. The ratio of the
observed to the expected rate (O / E) of deaths is for the data of
both 2011 and 2012 at 1.0 and the difference (O – E) of the observed rate
(O) and the expected rate (E) is at zero. That means that in both of these
years there are as many deceased patients as expected based on the
risk structure on the state level. The ranges of 0 to 8.01 for hospitals with at least 20 and a range of 0 to 20.34 for hospitals with less
than 20 cases, however, are significant. No clear connection with
the number performed interventions could be made. A total of 55
out of 1,097 hospitals (5.0 %) are above the tolerance range of 3.29
(95th percentile) with their rate (O / E). All these hospitals will be examined in the frame of the Structured Dialogue.

0.003 %

0.001 %

0.0

0%
- 0.001 %
- 0.002 %
- 0.003 %
- 0.004 %
- 0.005 %
2009

2010

2011

2012

2011

2012

Hospital-based results
Target population of all hospitals

1,097

Number of hospitals with 0 cases

1

1,041 Hospitals with ≥ 20 cases*
20

Ratio O / E of deceased patients

18
16
14
12
10
8
6
4
2
0
2009
Median

0.78

Range

0.0 – 8.01

2010

Number of computationally 51 of 1,041
discrepant hospitals

56 Hospitals with 1 to 19 cases
Median

0.0

Range

0.0 – 20.34

Number of computationally 4 of 56
discrepant hospitals

* In order to not distort the figure, the maximum value for the data from 2011
(O / E = 132.8) is not depicted.
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Carotid artery revascularization
Priv.-Doz. Dr. Sven Meyer, Lisa Manderscheid, Teresa Thomas, Federal Experts’ Working Group for Vascular Surgery

Introduction
The carotid artery (arteria carotis)
supplies the brain with oxygen and vital
nutrients and is therefore considered
the central blood vessel. A narrowing
(stenosis) or an occlusion of the carotid
artery with restricted blood flow to the
brain (ischemia) or plaques dislodged
from the calcified vessel wall (symbolization) can often lead to a
stroke (also referred to as apoplexy). The main case of stenosis of
the carotid arteries is hardening of the arteries (arteriosclerosis).
The treatment method depends on the level of narrowing. Medi
cation can be sufficient for asymptomatic patients and lesser
narrowings.The degree of stenosis, i.e., the degree of narrowing,
is recorded internationally according to the NASCET-method.
NASCET (North American Symptomatic Carotid Endarterectomy
Trial) is the name of a randomized study that determines the
degree of stenosis by angiography (visualization of blood vessels
using an imaging procedure). Nowadays the degree of stenosis is usually determined by ultrasound (duplex sonography).
An invasive intervention can be required for higher degrees of
narrowing as well as for symptomatic cases. The decision should
be done in agreement of all treating clinical areas. The invasive
intervention is known as carotid artery revascularization. Doing
this the narrowing of the carotid artery (carotid stenosis) will be
rectified and the threatening stroke prevented.
At the time of the implementation of the quality assurance procedure it was surmised to have a healthcare deficiency especially
regarding the indication and the execution of the intervention.
The documentation for quality assurance was focused on a correct indication for carotid stenosis – with or without complaints
(symptomatic/asymptomatic) –, as well as strokes and deaths
with a time-dependent relation to the surgery (periprocedural).

Services subject to mandatory documentation
Open surgical or endovascular procedures performed on the
extracranial internal carotid artery, the external carotid artery
and the common artery excluding transpositions of the c arotid
artery; exceptions to this include multiple injuries and poly
trauma as well as extracorporeal membrane oxygenation
(ECMO) and pre-ECMO therapy.

Changes in comparison to the previous year
Two methods are implemented for carotid artery revascularization. The so-called thromboendarterectomy removes the deposits
from the blood vessel in an open surgery in oder to reconstruct
the afflicted artery. This intervention method is also known as
carotid artery reconstruction. Alternatively, the vessel can
be dilated through a balloon catheter (catheter-supported)
and treated by implanting a wire mesh tube (stent). The latter procedure has been included in the quality assurance since
01.01.2012. Hence the clinical area was renamed from Carotid
artery reconstruction in 2012 to Carotid artery revascularization.

Results
The results of the data from 2012 continue to show a good
quality of care for the carotid artery revascularization. This in
German Hospital Quality Report 2012 

cludes the asymptomatic and symptomatic carotid artery stenosis for both the indication as well as the result quality regarding
the strokes and deaths. The results of angioplasty with stent
implantation can also be concluded as a good quality of care.
The number of recorded cases has increased to 33,320 in data
collection year 2012 through the inclusion of the cathetersupported carotid artery revascularization into the up to now
exclusively surgical clinical area. The case completeness of the
clinical area as a whole is at 99.6 % of the expected records;
98.7 % of the 607 hospitals have delivered their records. Nevertheless, the Federal Experts’ Working Group urgently recommends a separate evaluation of the case completeness for both
treatments recorded in the clinical area by means of health
insurance claims data.
The Federal Experts’ Working Group does not see a particu
lar need for action for individual quality indicators. The exam
ination of the computationally discrepant hospitals follows
within the Structured Dialogue. This should include the c ontrol
of the application of the NASCET-method according to the
Federal Experts’ Working Group’s recommendation in order
to ensure a correct classification of the carotid artery stenosis and therefore an appropriate indication for carotid artery
revascularization. As there is currently no valid risk adjustment
for catheter-supported carotid artery revascularization, and
the Federal Analysis 2012 has significant differences in the
risk profile between the two treatment methods, the German
Hospital Quality Report will abstain from an extensive depiction
of the result indicators for periprocedural or severe strokes and
deaths in 2012.
A total of 153 computational discrepancies were examined
within the Structured Dialogue for the data collection year 2011.
Statements were requested in 107 cases, there were meetings
in 4 cases and 2 on-site inspections, 5 target agreements were
concluded overall. After examination there were only 13 hospitals
classified as “qualitatively discrepant”, 2 from which were due to
improper documentation.

Looking forward
A risk adjustment can currently only be applied for the open
surgery procedures. The establishment of a risk adjustment for
the result evaluation of the catheter-supported carotid artery
revascularization for data collection year 2014 is sought after.
Starting with 2013, cardial complication rates will be recorded
differentiatedly and depicted in the Federal Analysis.
The Federal Experts’ Working Group considers the effect of the
structural and content guidelines in the scope of the certification process for stroke treatment on the frequency of carotid
artery revascularization intervention with catheter to be critical.
The indicator for the carotid artery revascularization intervention
with catheter therefore has to be further examined in future. An
adjustment for the reference range is planned for data collection
year 2013.
Due to the large number of cases, it is expected for both treatment methods to have a continuous improvement. The Federal
Experts’ Working Group recommends an analysis of the results
© 2014 AQUA Institute GmbH
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of current studies and registry data. Since there is usually a
follow-up of at least 30 days, the Federal Experts’ Working Group
considers it a requirement to do a follow-up after the inpatient
stay in order to do a better comparison of the literature with the
actual strokes and deaths related to the procedure. If possible,
health insurance claims data should be used.

Data basis
2011

2012

Reported

Reported

Expected

27,865

33,473

33,603

99.6 %

555

599

607

98.7 %

Records
Hospitals

Case completeness

Basic statistics
2012
Number Proportion
Age distribution
Number of patients with valid age data

33,320

< 50 years

100 %

644

1.9 %

3,891

11.7 %

60 – 69 years

9,162

27.5 %

70 – 79 years

14,494

43.5 %

80 – 89 years

4,960

14.9 %

169

0.5 %

Male

22,824

68.5 %

Female

10,496

31.5 %

1,254

3.8 %

50 – 59 years

≥ 90 years
Sex

ASA classification
ASA 1: A normal healthy patient
ASA 2: A patient with mild systemic disease

9,857

29.6 %

ASA 3: A patient with severe systemic disease
and functional impairment

21,127

63.4 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

1,042

3.1 %

40

0.1 %

ASA 5: A moribund patient
Project leaders at the AQUA Institute
Priv.-Doz. Dr. Sven Meyer

Lisa Manderscheid

Teresa Thomas
Members of the Federal Experts’ Working Group
Prof. Dr. Joachim Berkefeld,
Frankfurt am Main

Dipl.-Med. Roland Stöbe,
Cottbus

Dr. Thomas Eichinger,
Gelsenkirchen

Prof. Dr. Martin Storck,
Karlsruhe

Prof. Dr. Peter Hermanek,
Munich

Dr. Knut Walluscheck,
Flensburg

Dr. Thomas Noppeney,
Nuremberg

Prof. Dr. Ernst Weigang,
Berlin

Dr. Ulrike Ossig,
Saarbrücken

Prof. Dr. Gernold Wozniak,
Bottrop

Dr. Dietmar Rössler,
Essen
Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/10n2/
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Case-based aggregate results (patients)

2011

2012
Cases (patients)

Result

Result

Trend

QI-ID

Name of the indicator

603

Indication in asymptomatic carotid artery stenosis –
open surgery

v

97.6 %

97.2 %

13,922

14,325

=

604

Indication in symptomatic carotid artery stenosis –
open surgery

v

98.7 %

98.3 %

9,370

9,530

=

605

Periprocedural strokes or death in asymptomatic carotid
artery stenosis without contralateral carotid artery stenosis –
open surgery

1.1 %

1.2 %

142

11,984

=

606

Periprocedural strokes or death in asymptomatic carotid
artery stenosis and contralateral carotid artery stenosis –
open surgery

2.1 %

2.3 %

45

1,938

=

607

Periprocedural strokes or death in asymptomatic carotid artery
stenosis with a high degree of stenosis – open surgery

2.7 %

2.6 %

221

8,658

=

608

Periprocedural strokes or death in asymptomatic carotid
artery stenosis with a medium degree of stenosis – open surgery

2.3 %

2.7 %

19

712

=

629

26,958

619
2.30 %

26,958

=
=

356

26,958

360
1.34 %

26,958

Numerator (O | E)*

Denominator

Indicator group

Periprocedural strokes or death – open surgery

51175 Periprocedural strokes or death – open surgery

v

2.3 %

2.3 %

11704 Ratio of the observed to the expected rate (O / E) of
periprocedural strokes or deaths – open surgery

v

1.00

1.02

v

1.4 %

1.3 %

11724 Ratio of the observed to the expected rate (O / E) of severe v
strokes or death – open surgery

1.00

0.99

51437 Indication in asymptomatic carotid artery stenosis –
catheter-supported

—

95.2 %

2,453

2,576

51443 Indication in symptomatic carotid artery stenosis –
catheter-supported

—

97.7 %

1,522

1,558

51445 Periprocedural strokes or death in asymptomatic carotid
artery stenosis without contralateral carotid artery stenosis –
catheter-supported

—

1.7 %

35

2,036

51448 Periprocedural strokes or death in asymptomatic carotid
artery stenosis and contralateral carotid artery stenosis –
catheter-supported

—

1.4 %

6

417

51451 Periprocedural strokes or death in asymptomatic carotid
artery stenosis with a high degree of stenosis –
catheter-supported

—

4.1 %

57

1,401

51454 Periprocedural strokes or death in asymptomatic carotid
artery stenosis with a medium degree of stenosis –
catheter-supported

—

2.5 %

3

121

51457 Periprocedural strokes or death – catheter-supported

—

4.3 %

266

6,176

51478 Severe strokes or death – catheter-supported

—

2.8 %

175

6,176

629
2.33 %

Indicator group

Severe strokes or death – open surgery

51176 Severe strokes or death – open surgery

356
1.32 %

=
=

* for regression-based quality indicators
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Carotid artery revascularization
Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
Reference range

Evaluation

Discrepant

Total

Category

Need for
action

QI-ID

Name of the indicator

603

Indication in asymptomatic carotid artery stenosis –
open surgery

≥ 85.0 % (TA)

517

13

1

A

604

Indication in symptomatic carotid artery stenosis –
open surgery

≥ 90.0 % (TA)

520

21

1

A

605

Periprocedural strokes or death in asymptomatic carotid artery
stenosis without contralateral carotid artery stenosis –
open surgery

Not defined

512

—

X

X

606

Periprocedural strokes or death in asymptomatic carotid
artery stenosis and contralateral carotid artery stenosis –
open surgery

Not defined

403

—

X

X

607

Periprocedural strokes or death in asymptomatic carotid artery
stenosis with a high degree of stenosis – open surgery

Not defined

518

—

X

X

608

Periprocedural strokes or death in asymptomatic carotid
artery stenosis with a medium degree of stenosis – open surgery

Not defined

264

—

X

X

Not defined

554

—

X

X

≤ 2.91 (TO ;
95th percentile)

554

51

2

A

Not defined

554

—

X

X

≤ 3.62 (TO ;
95th percentile)

554

41

2

A

51437 Indication in asymptomatic carotid artery stenosis –
catheter-supported

Not defined

278

—

X

X

51443 Indication in symptomatic carotid artery stenosis –
catheter-supported

Not defined

254

—

X

X

51445 Periprocedural strokes or death in asymptomatic carotid artery
stenosis without contralateral carotid artery stenosis –
catheter-supported

Not defined

257

—

X

X

51448 Periprocedural strokes or death in asymptomatic carotid
artery stenosis and contralateral carotid artery stenosis –
catheter-supported

Not defined

163

—

X

X

51451 Periprocedural strokes or death in asymptomatic carotid
artery stenosis with a high degree of stenosis –
catheter-supported

Not defined

251

—

X

X

51454 Periprocedural strokes or death in asymptomatic carotid
artery stenosis with a medium degree of stenosis –
catheter-supported

Not defined

66

—

X

X

51457 Periprocedural strokes or death – catheter-supported

Not defined

362

—

X

X

51478 Severe strokes or death – catheter-supported

Not defined

362

—

X

X

(computationally)

Indicator group

Periprocedural strokes or death – open surgery

51175 Periprocedural strokes or death – open surgery
11704 Ratio of the observed to the expected rate (O / E) of
periprocedural strokes or deaths – open surgery

Indicator group

Severe strokes or death – open surgery

51176 Severe strokes or death – open surgery
11724 Ratio of the observed to the expected rate (O / E) of severe
strokes or death – open surgery

TO = Tolerance range; TA = Target range
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Carotid artery revascularization
QI-ID 603: Indication in asymptomatic carotid artery stenosis – open surgery

Quality target

Description
Numerator

Patients with a degree of stenosis ≥ 60 % (NASCET)

Denominator

All patients with elective open surgical carotid artery revas
cularization in asymptomatic carotid artery stenosis (indication
group A), excluding carotid artery surgery under special
circumstances (indication group C), simultaneous intervention
(indication group D) and (carotid artery) transpositions.

Reference range

≥ 85.0 % (target range)

Risk adjustment

Stratification

QI-ID

603

Comparability with
the results of the
previous year

Comparable

Case-based results (patients)
2009

2010

2011

2012

Aggregate result

93.9 %

94.6 %

97.6 %

97.2 %

Confidence interval

93.5 – 94.3 %

94.2 – 95.0 %

97.3 – 97.8 %

96.9 – 97.4 %

14,311

14,588

14,325

Total number of cases 14,445

Aggregate result of all patients
Patients with a degree of stenosis ≥ 60% (NASCET)

100 %

90 %

80 %

70 %

60 %

50 %
2009

2010

2011

2012

Hospital-based results
Target population of all hospitals

517

Number of hospitals with 0 cases

82

256 Hospitals with ≥ 20 cases
Patients with a degree of stenosis ≥ 60% (NASCET)

100 %

A revascularization should only be performed on asymptomatic carotid
artery stenosis if the degree of stenosis is ≥ 60 % (NASCET).

Background
The indication for a surgery must be carefully weighted between the risk
of a surgery and the risk of a stroke in its natural course. The question
about the best therapy course (conservative or operative) was examined
in multiple randomized studies for both the asymptomatic and the symp
tomatic carotid artery stenosis. Based on these examinations, the indication for surgery rely on the highest level of evidence-based medicine
(evidence level Ia, recommendation level A according to the criteria of the
American Heart Association).
An indication for surgery is established with a distal degree of stenosis
≥ 60 % (NASCET criteria) for asymptomatic carotid stenosis. A carotid artery thromboendarterectomy is also recommended by the S3 guidelines
for diagnostic, therapy and aftercare of extracranial carotid artery
stenosis if the degree of stenosis is between 60 % and 99 %. Additionally it is recommended that an open surgical intervention is only useful
if the complication rate (stroke, death) is lower than 3 %. The German
Society for Ultrasound in Medicine (DEGUM) has revised new criteria for
determining the degree of stenosis in carotid artery in 2010, which has
replaced the ECST (European Carotid Surgery Trial) for distal degree of stenosis as the NASCET criteria. The target is to reach a common standard
regarding definition and determination of carotid artery stenosis, so that
a uniform and clear documentation can be made, which is crucial for the
indication.

Evaluating the results
The indicator describes the proportion of cases with an appropriate indication for open surgical carotid artery revascularization for patients with
out recognizable symptoms with a degree of stenosis ≥ 60 % (NASCET).
Patients with aortic dissection as well as patients with mechanical blood
gas exchange (ECMO, extracorporeal membrane oxygenation) have been
excluded since 2012.
The already improved aggregate result could again be confirmed in 2012
with the result of 97.2 %. The number of patients with open surgical carotid artery revascularization has slightly decreased from 14,588 in 2011 to
14,325 in 2012. In relation to the target range (≥ 85 %), there were a total
of 13 hospitals (2.5 %) in 2012 that were computationally discrepant; one
of these being an exception as a hospital with 1 to 19 cases. All computational discrepancies will be examined in the Structured Dialogue.

90 %

80 %

70 %

There were 14 hospitals examined for this quality indicator in the Structured Dialogue for 2011. 13 of these hospitals were classified as “qual
itatively non-discrepant”, 8 with special monitoring. Only one hospital
remained qualitatively discrepant.

60 %

50 %
2009

Median

98.2 %

Range

60.3 – 100.0 %

2010

2011

2012

Number of computationally 1 of 256
discrepant hospitals

261 Hospitals with 1 to 19 cases
Median

100.0 %

Range

0.0 – 100.0 %

Number of computationally 12 of 261
discrepant hospitals

German Hospital Quality Report 2012 

The Federal Experts’ Working Group evaluates the healthcare as good.
However, the result is dependent on the ultrasound examination and
the correct classification of the stenosis. Due to the low number of
computationally discrepant hospitals, an adjustment of the target range
to ≥ 90 % for the data collection year 2013 is recommended.
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QI-ID 51437: Indication in asymptomatic carotid artery stenosis – catheter-supported

Quality target
A revascularization should be done on asymptomatic carotid artery
stenosis if there is a degree of stenosis ≥ 60 % (NASCET).

Description
Numerator

Patients with a degree of stenosis ≥ 60 % (NASCET)

Denominator

All patients with elective catheter-supported carotid artery
revascularization with an asymptomatic carotid artery stenosis
(Indication group A) excluding carotid artery surgery under
special circumstances (indication group C) and the simultaneous
intervention (indication group D)

Reference range

Not defined

Risk adjustment

Stratification

QI-ID

51437

Comparability with
the results of the
previous year

Not calculated in the previous year

Background

Evaluating the results
The indicator implemented in 2012 describes the catheter-supported
carotid artery revascularization for a degree of stenosis ≥ 60 % (NASCET)
as justified by the indicator in the indication group A. Since 2012, cathetersupported carotid artery revascularization is part of the external hospital
quality assurance. The quality indicators developed for the open surgery
carotid artery revascularization are transferred to the catheter-supported
technique for now.
A total of 6,176 patients have undergone a catheter-supported carotid
artery revascularization in 2012, from which there were 26 patients
(0.4 %) who required a change to an open surgery revascularization.
2,576 patients had no recognizable symptoms; the aggregate results
of the quality indicator resulted in 95.2 % with a proper indication for
a degree of stenosis ≥ 60 %. Another hint for the cautious indication is
the fact that in 321 hospitals there were no catheter-supported carotid
artery revascularizations performed on asymptomatic patients. Only 32
of the remaining 278 hospitals performed more than 20 of these interventions examined by this quality indicator. Overall, for the first data
collection of the catheter-supported carotid artery revascularization
in 2012, the Federal Experts’ Working Group estimates the documentation of an appropriate indication for patients with carotid artery stenosis
without recognizable symptoms.
Since the indicator has been newly introduced and there is still no defined
reference range, there was no evaluation in the Structured Dialogue
for 2012. For 2013, the target range determination has been recommend
ed to be analogous to the indicator “Indication in asymptomatic carotid
artery stenosis – open surgery” (QI-ID 603) (≥ 90 %).

2009

2010

2011

2012

Aggregate result

–

–

–

95.2 %

Confidence interval

–

–

–

94.3 – 96.0 %

Total number of cases –

–

–

2,576

Aggregate result of all patients
100 %
Patients with a degree of stenosis ≥ 60 % (NASCET)

A catheter-supported carotid artery revascularization can also be carried
out for difficult conditions for carotid thrombosis endarterectomy and
therapy indication, if the center can demonstrate a complication rate
below 3 %.

Case-based results (patients)

90 %

80 %

70 %

60 %

50 %
2009

2010

2011

2012

2011

2012

Hospital-based results
Target population of all hospitals

278

Number of hospitals with 0 cases

321

32 Hospitals with ≥ 20 cases
100 %
Patients with a degree of stenosis ≥ 60 % (NASCET)

The S3 guideline for diagnostic, therapy and aftercare of the extracranial
carotid artery stenosis states that a catheter-supported carotid artery
revascularization can be considered as an alternative to the carotid
endarterectomy for the treatment of patients with a stenosis without
noticable symptoms, if there is an indication for invasive treatment
and the medical center can demonstrate a complication rate below 3 %.
An indication for invasive treatment, supporting the open surgical
revascularization, is present when a distal stenosis degree ≥ 60 % is
present (NASCET criteria). The guideline, however, points out the limited
meaningfulness of the studies comparing open surgery and cathetersupported carotid artery revascularization, since these are based on
relatively small subcollectives.

90 %

80 %

70 %

60 %

50 %
2009

Median

97.5 %

Range

77.8 – 100.0 %

2010

Number of computationally 0 of 32
discrepant hospitals

246 Hospitals with 1 to 19 cases
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Median

100.0 %

Range

0.0 – 100.0 %

Number of computationally 0 of 246
discrepant hospitals

German Hospital Quality Report 2012

24

Results

Community-acquired pneumonia
Dr. Klaus Richter, Leif Warming, Dr. Thomas König, Federal Experts’ Working Group for Pneumonia

Introduction
Pneumonia is not only classified by
the nature of the pathogen causing
the disease, but also according to
whether the patient acquired it outside
of the 
hospital (community-acquired)
or during a hospital stay (nosocomial).
The question as to the place of disease
contraction is critical for choosing the type of examination and
treatment. Community-acquired pneumonia (CAP) is the most
common infection-induced cause of death in Germany. An in
creased mortality rate can be caused by inadequate treatment
of pneumonia.
To measure the quality of care and, as appropriate, initiate steps
to improve it, pneumonia has been included in the services
subject to mandatory documentation within the external quality
assurance of inpatients since 2005. Approximately 230,000 patients with a community-acquired pneumonia were treated as
inpatients in Germany. Approximately 10 % of these inpatients
died during their hospital stay. The collection of quality indicators
provides insights into the quality of care and aims to contribute
to their optimization.

Services subject to mandatory documentation
Patients who are at least 18 years old with pneumonia which
was acquired outside of the hospital and have been treated in
the hospital.

Changes in comparison to the previous year
There has been a definition change for patients with document
ed treatment limitation for the data collection year 2012. The
up to then limitation of antibiotic therapy has been expanded
to all measures extending to symptom-related palliative care.
The definition for the indicator “Determination of respiratory
rate upon admission” (QI-ID 50722) has also been changed
to measure the proportion of patients with measured respiratory rate upon admission. Therefore, the reference range has
been changed from ≤ 2 % to ≥ 98 %. The quality statement of
this important process indicator, however, remains unchanged.

Results
Of the seven process indicators (resp. groups) there were six
that have again improved in a statistically significant way. Only
the indicator “Fulfilled clinical stability criteria at discharge”
(QI-ID 2036) has sunk by one percent to 98 %, which is still
within the reference range though.
The results of the indicator group “In-hospital mortality” have
notably improved.
Though the formal expansion of the criteria for documented
treatment limitation (previously only “Limitation of antimicrobial
therapy”), a clear increase of the proportion as such c lassified
and deceased patients. This collective was not used in the
calculation of the quality indicators (2011: 23.6 %; 2012:

38.4 %) and forcefully leads to structural inequality between
the evaluated cases for 2011 and 2012. To what extend these
German Hospital Quality Report 2012 

 ffect the process indicators cannot currently be determined
a
for certain and requires extensive comparing analysis.
The determination of the respiratory rate upon admission has
improved by 3.5 % making the measured proportion 91.2 %,
however, it is still below the quality target (≥ 98 %). The Federal
Experts’ Working Group saw a special need for action (Level C)
for this indicator last year. In view of the notable positive
development, part of which due to the intensive measures in
the Structured Dialogue of the State Administrative Offices for
Quality Assurance (LQS) with the hospitals, and the reaching
of a state value over 90 %, the Federal Experts’ Working Group
only sees an extended need for action (Level B).
Overall, the results are to be evaluated positive, so that the
Federal Experts’ Working Group recommends switching the
currently percentile-based reference ranges to fixed values.
Based on the data collection year 2011 there were a total
of 3,563 computational discrepancies; the State Administrative Offices requested statements for 1,545 cases within the
Structured Dialogue. Furthermore, 48 meetings were held and
130 target agreements concluded. An intensive discussion took
place with the responsible party for the particularly problematic
indicator “Determination of respiratory rate upon admission”
(QI-ID 50722), so that the results for 2012 already show a notable improvement for this important indicator.

Looking forward
Despite the continuously pleasing news of the development in
the past years, the remaining problems are to be thoroughly
analyzed and remedied.
One question is if the evaluation of the criteria for document
ed treatment limitation leads to the convergence of the
target population to the relevant target group, or if a possibly
improper application of these documentation fields led to an
inappropriate divergence of the target population.
On the other hand, deeper analyses of the data of past y ears
show that a relevant proportion of younger patients (< 65 years)
have deceased without being respirated first. It has to be determined if there was a care deficiency here. This also opens
the question if specific patient groups can be identified, who
would have a decreased mortality for a community-acquired
pneumonia with an increased effort.
The repeated discussions about the process parameters,
especially “Fulfilled clinical stability criteria at discharge”
(QI-ID 2036) and “Determination of respiratory rate upon
admission” (QI-ID 50722), show that the treatment guideline
conformation of the community-acquired pneumonia is still not
widely implemented.
The results of the data validation suggest that due to the differences in the documentation of different hospitals the documentation quality might be measured instead of the process
quality. In future, a high value must be placed on a valid, complete record as well as complete count of records.
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Community-acquired pneumonia

Data basis

A reliable documentation is also indispensible for a meaningful risk adjustment that allows a useful comparison between
hospitals in regard to the mortality for pneumonia. Overall the
following is desired:
pp

Improvement of the documentation quality

pp

Increase of acceptance of the evidence-based measures for
treatment of the community-acquired pneumonia

pp

Data analysis and further development of the Structured
Dialogue with the target of limiting the relevant patient
groups and identification of high risk patients for further
decrease of mortality

pp

2011

2012

Reported

Reported

Expected

Case completeness

235,603

243,566

242,800

100.3 %

1,298

1,271

1,293

98.3 %

Records
Hospitals

Basic statistics
2012
Number Proportion
Age distribution
Number of patients with valid age data

Development of a risk adjustment model for an appropriate
hospital comparison

242,881

100 %

18 – 19 years

859

0.4 %

20 – 29 years

5,074

2.1 %

30 – 39 years

6,927

2.9 %

40 – 49 years

11,484

4.7 %

50 – 59 years

18,834

7.8 %

60 – 69 years

30,869

12.7 %

70 – 79 years

69,241

28.5 %

80 – 89 years

76,833

31.6 %

≥ 90 years

22,760

9.4 %

Sex
Male

136,589

56.2 %

Female

106,292

43.8 %

0

42,121

17.3 %

1

128,301

52.8 %

2

56,285

23.2 %

3

10,646

4.4 %

4

5,528

2.3 %

CRB-65-Score*

*

The risk adjustment of certain indicators is possible with the help of the so-called
CRB-65 score, which considers criteria such as disorientation caused by pneumonia, spontaneous respiratory rate ≥ 30/min, blood pressure ≤ 60 mm Hg diastolic or
< 90 mm Hg systolic and age ≥ 65 years. Every criterion is evaluated with a risk point.

Project leaders at the AQUA Institute
Dr. Klaus Richter

Leif Warming

Dr. Thomas König
Members of the Federal Experts’ Working Group
Prof. Dr. Torsten Bauer,
Berlin

Prof. Dr. Michael Hamm,
Diekholzen

Dr. Ingrid Berwanger,
Freiburg

Gudrun Kasiske,
Meerbusch

Dr. Helge Bischoff,
Heidelberg

Dr. Hagen Kelm,
Neuruppin

Margarete Bosing,
Eschborn

Prof. Dr. Jürgen Pauletzki,
Göttingen

Dr. Beate Demme,
Wuppertal

Priv.-Doz. Dr. Richard Strauß,
Erlangen

Prof. Dr. Santiago Ewig,
Bochum

Prof. Dr. Tobias Welte,
Hannover

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/PNEU/
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Community-acquired pneumonia
Case-based aggregate results (patients)

2011

2012
Cases (patients)

QI-ID

Name of the indicator

Result

Result

Numerator (O | E)*

Denominator

Trend

Indicator group

First blood gas analysis or pulse oximetry

2005

First blood gas analysis or pulse oximetry within 8 hours
after admission

v

96.4 %

96.8 %

235,060

242,881

+

2006

First blood gas analysis or pulse oximetry within 8 hours after v
admission (not admitted from another hospital)

96.5 %

96.9 %

225,890

233,083

+

2007

First blood gas analysis or pulse oximetry within 8 hours
after admission (admitted from another hospital)

v

93.4 %

93.6 %

9,170

9,798

=

2009

Antimicrobial therapy within the first 8 hours after
admission (not from another hospital)

v

94.2 %

94.3 %

200,308

212,339

=

Indicator group

Early mobilization within the first 24 hours after admission

2012

Early mobilization within the first 24 hours after admission
for risk class 1 (CRB-65-SCORE = 0)

v

95.4 %

95.6 %

33,452

34,988

=

2013

Early mobilization within the first 24 hours after admission
for risk class 2 (CRB-65-SCORE =1 or 2 )

v

90.3 %

91.2 %

107,402

117,772

+

2015

Clinical monitoring of CRP/PCT within the first 5 days after v
admission

97.5 %

97.9 %

196,219

200,467

+

Indicator group

Verification of the diagnostic or therapeutic procedures

2018

Verification of the diagnostic or therapeutic procedures for
risk class 2 (CRB-65-SCORE = 1 or 2)

v

96.7 %

96.7 %

18,507

19,141

=

2019

Verification of the diagnostic or therapeutic procedures for
risk class 3 (CRB-65-SCORE = 3 or 4)

v

98.2 %

98.0 %

1,796

1,832

=

2028

Complete measured clinical stability criteria at discharge

v

88.9 %

91.9 %

144,513

157,225

2036

Fulfilled clinical stability criteria at discharge

v

99.0 %

98.0 %

141,594

144,513

+
-

v

10.2 %

8.7 %

19,326

220,995

50778 Ratio of the observed to the expected rate (O / E) of deaths v

1.00

0.89

18,662
9.40 %

198,621

11879 In-hospital mortality for risk class 1 (CRB-65-SCORE = 0)

v

2.1 %

1.8 %

741

40,650

11880 In-hospital mortality for risk class 2 (CRB-65-SCORE = 1 or 2) v

10.7 %

9.2 %

15,442

167,915

11881 In-hospital mortality for risk class 3 (CRB-65-SCORE = 3 or 4) v

29.8 %

25.3 %

3,143

12,430

50722 Determination of respiratory rate upon admission

87.7 %

91.2 %

217,583

238,525

In-hospital mortality

Indicator group

11878 In-hospital mortality

v

16,575
8.35 %

+
+
=
+
+
+

* for regression-based quality indicators
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Community-acquired pneumonia
Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
QI-ID

Name of the indicator

Reference range

Evaluation

Discrepant

Total

Category

(computationally)

Need for
action

Indicator group

First blood gas analysis or pulse oximetry

2005

First blood gas analysis or pulse oximetry within 8 hours
after admission

≥ 95.0 % (TA)

1,268

242

2

A

2006

First blood gas analysis or pulse oximetry within 8 hours
after admission (not admitted from another hospital)

Not defined

1,259

—

X

X

2007

First blood gas analysis or pulse oximetry within 8 hours
after admission (admitted from another hospital)

Not defined

1,092

—

X

X

2009

Antimicrobial therapy within the first 8 hours after admission
(not from another hospital)

≥ 90.0 % (TA)

1,253

252

2

A

Indicator group

Early mobilization within the first 24 hours after admission

2012

Early mobilization within the first 24 hours after admission
for risk class 1 (CRB-65-SCORE = 0)

≥ 90.2 % (TO ;
10th percentile)

1,186

142

2

A

2013

Early mobilization within the first 24 hours after admission
for risk class 2 (CRB-65-SCORE =1 or 2 )

≥ 80,5 % (TO ;
10th percentile)

1,236

132

2

A

2015

Clinical monitoring of CRP/PCT within the first 5 days
after admission

≥ 95.0 % (TA)

1,253

127

2

A

Indicator group

Verification of the diagnostic or therapeutic procedures

2018

Verification of the diagnostic or therapeutic procedures for risk
class 2 (CRB-65-SCORE = 1 or 2)

≥ 95.0 % (TA)

1,159

194

2

A

2019

Verification of the diagnostic or therapeutic procedures for risk
class 3 (CRB-65-SCORE = 3 or 4)

≥ 95.0 % (TA)

713

32

1

A

2028

Complete measured clinical stability criteria at discharge

≥ 95.0 % (TA)

1,245

457

3

B

2036

Fulfilled clinical stability criteria at discharge

≥ 95.0 % (TA)

1,228

140

2

A

≤ 14.4 % (TO ;
90th percentile)

1,262

126

2

A

Not defined

1,240

—

X

X

11879 In-hospital mortality for risk class 1 (CRB-65-SCORE = 0)

≤ 4.8 % (TO ;
90th percentile)

1,197

130

2

A

11880 In-hospital mortality for risk class 2 (CRB-65-SCORE = 1 or 2)

≤ 15.2 % (TO ;
90th percentile)

1,255

127

2

A

11881 In-hospital mortality for risk class 3 (CRB-65-SCORE = 3 or 4)

≤ 40.9 % (TO ;
90th percentile)

1,135

227

2

A

≥ 98.0 % (TA)

1,268

712

3

B

In-hospital mortality

Indicator group

11878 In-hospital mortality
50778 Ratio of the observed to the expected rate (O / E) of deaths

50722 Determination of respiratory rate upon admission
TO = Tolerance range; TA = Target range
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QI-ID 50722: Determination of respiratory rate upon admission

Quality target

Description
Numerator

Patients with certain respiratory rate upon admission

Denominator

All patients who are not respirated mechanically

Reference range

≥ 98.0 % (target range)

Risk adjustment

No further risk adjustment

QI-ID

50722

Comparability with
the results of the
previous year

Comparable

Background

Case-based results (patients)
2009

2010

2011

2012

Aggregate result

–

–

87.7 %

91.2 %

Confidence interval

–

–

87.5 – 87.8 %

91.1 – 91.3 %

Total number of cases –

–

230,687

238,525

Aggregate result of all patients
Patients with certain respiratory rate upon admission

100 %
90 %
80 %
70 %
60 %
50 %

The community-acquired pneumonia is a disease with high morbidity and
mortality. It is the most infection-induced cause of death in Germany.
While the mortality varies depending on age and other risk factors, approx
imately 13-14 % of treated inpatients die. An insufficient treatment can
lead up to an 11 times increase of mortality. Additionally, many patients
suffer under a severe underlying disease. Some studies suggest that the
mortality can be reduced by introducing appropriate measures.
The determination of respiratory rate is one important and simple instrument to estimate the severity of the acute heart, respiratory and
metabolistic dependent diseases. Since a close relation between the
respiratory rate and the mortality can be demonstrated, the determination of respiratory rate upon a patient’s admission is recommended in
German guidelines as well as in international guidelines. This parameter
has been recorded starting with the introduction of the external quality
assurance in Germany in 2005.
The respiratory rate determination upon admission is an important clinical
parameter and part of the CRB-65 score. By recording this upon admis
sion a statement can be made about the severity of the pneumonia and the
prognostic course of treatment. Therefore, the score can be used for the risk
adjustment of the mortality indicators in community-acquired pneumonia.

40 %
30 %
20 %
10 %
0%
2009

2010

2011

2012

Target population of all hospitals

1,268

Number of hospitals with 0 cases

3

Evaluating the results
The definition for the indicator “Determination for the respiratory rate
upon admission” (QI-ID 50722) has been changed so that the tolerance
range had to be adjusted from ≤ 2 % in 2011 to ≥ 98 % in 2012. After
recalculation, the result for the indicator has improved significantly by
3.5 % from 87.7 % in 2011 to 91.2 % in 2012. This value is still outside of
the reference range and shows that the goal of measuring the r espiratory
rate as regularily as measuring the blood pressure or the oxygen sat
uration has not yet been met. Therefore, the Federal Experts’ Working
Group continues to see an urgent need for action to sensitize doctors
and nursing staff to the meaning of the respiratory rate measurement for
patients with cardiovascular diseases, in order to make this as obvious
as the measurement of the pulse and blood pressure.

Hospital-based results

1,151 Hospitals with ≥ 20 cases
Patients with certain respiratory rate upon admission

As often as possible determined respiratory rate upon admission.

100 %
90 %
80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2009

Median

96.7 %

Range

0.0 – 100.0 %

2010

2011

2012

Number of computationally 655 of 1,151
discrepant hospitals

117 Hospitals with 1 to 19 cases
Median

100.0 %

Range

0.0 – 100.0 %

Number of computationally 57 of 117
discrepant hospitals
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Pacemaker – Implantation
Dr. Karl Tasche, Florian Rüppel, Prof. Dr. Jürgen Pauletzki, Federal Experts’ Working Group for Pacemakers and Cardioverter Defibrillators

Introduction
After meticulous diagnostics and exclu
sion of reversible causes, cardiac dysrhythmia manifesting as too slow heartbeat, called bradycardia, can necessitate
the implantation of a pacemaker. These
kinds of electrical “pacing systems” are
implanted in order to reduce the patients’
disease-specific symptoms, which can extend to fainting spells
and loss of consciousness. In certain forms of bradycardia, a
pacemaker can extend the patient’s life expectancy (“prognostic
indication”).
A further area of application for pacemakers is advanced
pump failure of the heart (heart failure), in which the two main
chambers and/or a number of wall segments of the left chamber
no longer work in synchrony. This can be seen on the electrocardiogram (ECG) in the left bundle branch block. This form of
heart failure can be treated by electrical stimulation (“cardiac
resynchronization therapy”).
The quality of pacemaker therapy is verified based on data from
three clinical areas (Pacemaker – Implantation; Pacemaker – Re
placement of generator/battery; Pacemaker – Revision/System
Replacement/Removal). Since the year 2000, the data col
lected for the purpose of quality assurance additionally serve
the function of a pacemaker registry that provides information about the care situation in this area on an annual basis
(www.pacemaker-register.de).
The quality indicators of the clinical area highlight the care
situation with respect to various criteria:
pp

Guideline-compliant indication for pacemaker therapy

pp

Choice of the suitable system for treating the respective
cardiac dysrhythmia

pp

Measurement of the capture properties of the lead(s)

pp

Duration of the intervention

pp

Fluoroscopy time

pp

Surgical complications and lead dislodgement

pp

In-hospital mortality

The external quality assurance for pacemaker currently only
records the inpatient sector. The introduction of a follow-up
for the clinical area is planned.

Services subject to mandatory documentation
Pacemaker implantation and system change from implantable
cardioverter defibrillator to pacemaker.

Changes in comparison to the previous year
This clinical area has not undergone any major changes to the
quality indicators or to the data basis in comparison to the previous year.

Results
The results of the quality assurance in 2012 show an overall
constant and good care quality for the primary implantation of
© 2014 AQUA Institute GmbH

a pacemaker in the Federal Experts’ Working Group’s point
of view. However, there is a bandwidth of good over better
than average to bad treatment results in individual hospitals,
which is also seen when regarding the range of some quality
indicators.
A long intervention time can indicate a deficit in the area of
structural or procedural quality (experience of the surgeons, order of events of the surgery) which can have an effect on the risk
and complications. The indicators for intervention time continue
to show a good overall rate: The intervention time is for 88.2 %
of all cases of single-chamber system (VVI) no longer than 60
minutes (QI-ID 10148), while the intervention time for 92.0 %
of all cases of dual-chamber system (DDD) implantations is no
longer than 90 minutes (QI-ID 10178); the overall rate of both
indicators is clearly within the reference range of ≥ 60.0 % and
≥ 55.0 % respectively. Since for all pacemaker implantations
there is only a 1.0 % surgical complication rate (QI-ID 1103),
it can be assumed to have a continuously good care quality in
this area. However, there were 192 hospitals (19.5 %) that were
“computationally discrepant” in relation to the tolerance range
of ≤ 2 %, therefore the Federal Experts’ Working Group recommends special attention to be given for this indicator within the
Structured Dialogue.
The Structured Dialogue for the results of data collection
year 2011 in the clinical area Pacemaker – Implantation led to
the analysis of 966 computational discrepancies in 473 institutions. Statements were requested in 390 cases. Meetings
were set up with the hospitals in 27 cases; there were 2 on-site
inspections. Target agreements with concrete improvement
measures were concluded in 25 cases. After the Structured
Dialogue, there were 62 hospitals remaining with the evaluation
“qualitatively discrepant”.

Looking forward
The result quality for pacemaker therapy can only be adequately
measured in the long term. Some examples are lead complications or infections that only manifest days or weeks after
discharge from the inpatient sector. Deaths and early system failures should also be able to be connected with the
preceeding interventions after the inpatient stay in order to
appropriately consider the middle and long term consequences
of interventions in the quality assurance. This is the reason for
the necessity for a cross-sectoral treatment observation. The
first step for a complete observation of the course of treatment
is an inpatient follow-up, which, however, is expected only to
be introduced in 2015. The reason for the delay is the necessary adjustment of the German Directive on Quality Assurance
Measures in Hospitals (QSKH-RL) and the accompanying privacy
controls. Further information on the current state of the further
development can be read in the chapter “Further development
of external hospital quality assurance”.
Another focus of the current methodical further development of the quality indicators is the risk adjustment. For this,
the process indicators for intervention time and fluoroscopy
time are examined if the thresholds and/or the reference
ranges should be updated. Additionally, it will be clarified if
the fluoroscopy time can be replaced with a more meaningGerman Hospital Quality Report 2012
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ful indicator regarding the radiation exposure, the dose area
product. Furthermore, a standardization of the indicators for
amplitude determination for the three clinical areas for pace
maker is planned; currently the indicator uses either execution
of the amplitude determination or the reaching of an acceptable
threshold, depending on which clinical area it is referring to.

Data basis
2011

2012

Reported

Reported

Expected

Case completeness

Records

75,783

76,282

76,510

99.7 %

Hospitals

1,010

988

1,001

98.7 %

Basic statistics
2012
Number Proportion
Age distribution
Number of patients with valid age data

76,233

100 %

< 50 years

1,591

2.1 %

50 – 59 years

2,942

3.9 %

60 – 69 years

9,161

12.0 %

70 – 79 years

31,384

41.2 %

80 – 89 years

27,664

36.3 %

3,491

4.6 %

Male

41,250

54.1 %

Female

34,983

45.9 %

6,229

8.2 %

ASA 2: A patient with mild systemic disease

32,542

42.7 %

ASA 3: A patient with severe systemic disease
and functional impairment

34,728

45.6 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

2,586

3.4 %

148

0.2 %

≥ 90 years
Sex

ASA classification
ASA 1: A normal healthy patient

ASA 5: A moribund patient
Project leaders at the AQUA Institute
Dr. Karl Tasche

Florian Rüppel

Prof. Dr. Jürgen Pauletzki
Members of the Federal Experts’ Working Group
Prof. Dr. Dieter W. Behrenbeck,
Solingen

Priv.-Doz. Dr. Christof Kolb,
Munich

Prof. Dr. Steffen Behrens,
Berlin

Dr. Susanne Macher-Heidrich,
Düsseldorf

Dr. Heiko Burger,
Bad Nauheim

Prof. Dr. Andreas Markewitz,
Koblenz

Dr. Christoph Burmeister,
Mainz

Prof. Dr. Bernd Nowak,
Frankfurt am Main

Dr. Jörg van Essen,
Oberursel

Wolf-Dietrich Trenner,
Berlin

Prof. Dr. Gerd Fröhlig,
Homburg/Saar

Prof. Dr. Uwe Wiegand,
Remscheid

Dr. Stephan Knoblich,
Hagen
Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/09n1/
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Case-based aggregate results (patients)

2011

2012
Cases (patients)

Result

Result

Trend

QI-ID

Name of the indicator

690

Guideline-compliant indication for bradycardia

v

96.1 %

96.6 %

71,711

74,216

2196

Guideline-compliant system selection for bradycardia

v

97.0 %

97.4 %

71,604

73,529

10148 Duration of intervention up to 60 minutes when a singlechamber system (VVI) is implanted

v

88.2 %

88.2 %

15,050

17,066

=

10178 Duration of intervention up to 90 minutes when a dualchamber system (DDD) is implanted

v

91.6 %

92.0 %

52,500

57,035

=

10223 Fluoroscopy time up to 9 minutes when a single-chamber
system (VVI) is implanted

v

94.1 %

94.8 %

15,571

16,427

=

10249 Fluoroscopy time up to 18 minutes when a dual-chamber
system (DDD) is implanted

v

97.6 %

98.1 %

54,597

55,680

+
=
=
=

Numerator (O | E)*

Denominator

+
+

Indicator group

Duration of intervention

Indicator group

Fluoroscopy time

Indicator group

Indicator group

Perioperative complications

1103

Surgical complications

v

1.0 %

1.0 %

754

76,233

209

Atrial lead dislodgement

v

1.0 %

0.9 %

526

58,340

581

Ventricular lead dislodgement

v

0.7 %

0.8 %

596

76,051

Intracardiac signal amplitudes

582

Atrial leads with amplitude ≥ 1.5 mV

v

92.2 %

92.2 %

52,150

56,544

583

Ventricular leads with amplitude ≥ 4 mV

v

98.8 %

98.9 %

74,471

75,308

v

1.3 %

1.3 %

1,026

76,233

51191 Ratio of the observed to the expected rate (O / E) of deaths v

1.00

1.02

1,006
1.32 %

76,233

=
=

Indicator group

In-hospital mortality

1100

In-hospital mortality

1,026
1.35 %

* for regression-based quality indicators
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Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
Reference range

Total

Evaluation

Discrepant

Category

Need for
action

QI-ID

Name of the indicator

690

Guideline-compliant indication for bradycardia

≥ 90.0 % (TA)

983

48

1

A

2196

Guideline-compliant system selection for bradycardia

≥ 90.0 % (TA)

982

58

1

A

10148 Duration of intervention up to 60 minutes when a singlechamber system (VVI) is implanted

≥ 60.0 % (TO)

958

71

2

A

10178 Duration of intervention up to 90 minutes when a dualchamber system (DDD) is implanted

≥ 55.0 % (TO)

970

30

2

A

10223 Fluoroscopy time up to 9 minutes when a single-chamber
system (VVI) is implanted

≥ 75.0 % (TO)

955

36

2

A

10249 Fluoroscopy time up to 18 minutes when a dual-chamber
system (DDD) is implanted

≥ 80.0 % (TO)

968

11

2

A

(computationally)

Indicator group

Duration of intervention

Indicator group

Fluoroscopy time

Indicator group

Indicator group

Perioperative complications

1103

Surgical complications

≤ 2.0 % (TO)

983

192

2

A

209

Atrial lead dislodgement

≤ 3.0 % (TO)

971

131

2

A

581

Ventricular lead dislodgement

≤ 3.0 % (TO)

983

103

2

A

Intracardiac signal amplitudes

582

Atrial leads with amplitude ≥ 1.5 mV

≥ 80.0 % (TA)

969

42

1

A

583

Ventricular leads with amplitude ≥ 4 mV

≥ 90.0 % (TA)

981

9

1

A

Not defined

983

—

X

X

≤ 4.27 (TO;
95th percentile)

983

62

2

A

Indicator group

In-hospital mortality

1100

In-hospital mortality

51191 Ratio of the observed to the expected rate (O / E) of deaths

TO = Tolerance range; TA = Target range
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QI-ID 690: Guideline-compliant indication for bradycardia

Quality target

Description

As often as possible guideline-compliant indicators for pacemaker
implantation for bradycardia.

Numerator

Patients with guideline-compliant indiction for pacemaker
implantation

Denominator

All patients, except leading indication for pacemaker implantation
“cardiac resynchronization therapy” or “others”

Background

Reference range

≥ 90.0 % (target range)

Risk adjustment

No further risk adjustment

QI-ID

690

Comparability with
the results of the
previous year

Comparable

The indicator checks the following criteria (percentage of guidelinecompliant indications of all patients with bradycardia):
pp

Sick sinus syndrome (37.6 %)

pp

3rd degree AV block (27.4 %)

pp

Bradycardia for permanent atrial fibrillation (17.3 %)

pp

2nd degree AV block type Mobitz (11.5 %)

pp

2nd degree AV block type Wenckebach (1.4 %)

pp

Fascicular block (0.8 %)

Total number of cases 68,899

pp

Carotid sinus syndrome (0.4 %)

Aggregate result of all patients

pp

Vasovagal syndrome (0.1 %)

pp

1st degree AV block (0.01 %)

After the publication of the German guideline 2005, the aggregate results
of the guideline-compliant indication were outside of the reference range
(2006: 87.3 % 2007: 89.9 %). Only after the data collection year 2008,
the results were within the reference range. This example shows that
changes in the guidelines can have a delay until the practical use gets
implemented. Therefore, it will be a future goal of the quality assurance to
support and accelerate the implementation of new guidelines. It is already
foreseeable that the new version of the European guideline will require an
examination and if necessary an adjustment of the quality indicators for
the indication and the system choice for pacemaker.

Evaluating the results
The overall rate of 96.6 % guideline-compliant indication across Germany
points towards a steady good care quality. However, 48 hospitals (4.9 %)
have not reached the target range of ≥ 90 % and are therefore “computationally discrepant”. The causes for these computational discrepancies
are to be worked out in the Structured Dialogue. The Structured Dialogue
for the results of the previous year (2011) led to the analysis of the results of 83 hospitals, from which 47 statements were requested. There
were 2 meetings set up and with one a target agreement was conclud
ed. 11 Hospitals remained “discrepant”, from which one was repeatedly
“qualitatively discrepant” and 8 hospitals were “discrepant” due to improper documentation.

© 2014 AQUA Institute GmbH

2010

2011

2012

96.1 %

96.1 %

96.1 %

96.6 %

Confidence interval

96.0 – 96.3 %

95.9 – 96.2 %

96.0 – 96.3 %

96.5 – 96.8 %

71,580

73,600

74,216

100 %

Guideline-compliant indication for
pacemaker implantation

The indicator for guideline-compliant indication is based on a complex
computational rule that requires consideration of numerous data fields
from the QA documentation. A high data quality is indispensible to v alidly
judge the indication for pacemaker therapy. Missing or unmatching
answers in certain fields can cause the classification of an indication
as not guideline-compliant; an inadequate data quality is therefore disadvantageous for the affected hospitals. In order to ensure that the data
quality is as high as possible, there have been discrepancy criteria
developed in the scope of the statistical basis examination (see chapter
“Data validation”), which are controlled for every data collection year.

2009
Aggregate result

90 %

80 %

70 %

60 %

50 %
2009

2010

2011

2012

2011

2012

Hospital-based results
Target population of all hospitals

983

Number of hospitals with 0 cases

5

818 Hospitals with ≥ 20 cases
100 %

Guideline-compliant indication for
pacemaker implantation

If one of the indicators is present, the implantation of a pacemaker will
be considered as guideline-compliant.

Case-based results (patients)

90 %

80 %

70 %

60 %

50 %
2009
Median

97.7 %

Range

77.1 – 100.0 %

2010

Number of computationally 32 of 818
discrepant hospitals

165 Hospitals with 1 to 19 cases
Median

100.0 %

Range

50.0 – 100.0 %

Number of computationally 16 of 165
discrepant hospitals
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Pacemaker – Replacement of generator/battery
Dr. Karl Tasche, Florian Rüppel, Prof. Dr. Jürgen Pauletzki, Federal Experts’ Working Group for Pacemakers and Cardioverter Defibrillators

Introduction
A pacemaker consists of a generator,
which houses the electronic circuits
and the battery, as well as one or more
leads. The latter serve as “antennas” for
the heart’s own signals and transmit the
pacemaker’s stimulation pulse. Several
years after implantation of a pacemaker,
when the battery becomes depleted, the generator/battery will
be replaced.
The clinical area Pacemaker – Replacement of generator/battery
exclusively tests the quality aspects with regard to any necessary
replacement of the pacemaker generator/battery. Corrections to
the skin pouch where the pacemaker is inserted to (pacemaker
pouch) and leads are excluded from the evaluation; these are
documented in the clinical area Pacemaker – Revision/system
replacement/removal.
The quality indicators of the clinical area Pacemaker – Replace
ment of generator/battery regard the lifetime of the generator/
battery until the replacement, the length of the intervention,
peri
operative complications, the enforcement of necessary
measurements (pacing threshold and amplitude measurements) as well as the (not risk adjusted) in-hospital mortality.
The battery replacement itself is a rather simple surgical intervention where pouch hematomas and wound infections can
come into play. The available state of evidence, however, suggests that the risk of a wound infection increases proportionately
to the number of replacement surgeries.

indicators for intraoperative pacing threshold and amplitude
measurement of the leads (QI-ID 482 and 1099).
To be viewed critically, however, is the considerable range of
the results from hospitals for these indicators. There are (too)
many hospitals in which the (often) necessary measurements
of the pacing threshold and amplitude have been neglected.
The same holds true for the documentation of the lifetime of
removed generators/batteries. These quality deficits have to be
discussed within the Structured Dialogue.
There were 33 deaths after a generator/battery exchange doc
umented before discharge in 2012. These cases have to also be
cleared in the Structured Dialogue.
The Structured Dialogue for the results of 2011 led to the analysis of 906 computational discrepancies in 396 hospitals.
Statements were requested in 278 cases. In 22 cases there
were meetings set up; no on-site inspections were done. Target agreements with concrete improvement measures were
concluded in 24 cases. After the conclusion of the Structured
Dialogue there were 61 hospitals that remain with the classification as “qualitatively discrepant”.

Looking forward
One of the more important quality indicators of this clinical area
is the lifetime of the generator/battery. This is influenced by
these factors, among other things:
pp

Services subject to mandatory documentation

Generator/battery property such as energy use and battery
capacity

pp

Quality of the programming

Isolated replacements of pacemaker generator/battery.

pp

Pacing threshold and stimulation need of the patient

Changes in comparison to the previous year
The number of deaths during the inpatient stay has been
reported for the first time in the data collection year 2012. Since
the dying of a patient after a generator/battery replacement is a
very rare event, a risk adjustment could not be done for this indicator. Therefore, the indicator was designed as a sentinel event.

Results
The results of the quality assurance for the data collection year
2012 point towards an overall constant and good quality of care
for the change of pacemaker generator/battery from the Federal
Experts’ Working Group point of view.
A clear improvement in comparison to the previous year was
achieved in the lifetime of the pacemaker generator/battery with
dual-chamber system (VDD, DDD). While 84.6 % of all patients
had a generator/battery replacement after more than 6 years
in 2011, this number is at 87.0 % in 2012. The corresponding
result for the single-chamber system (AAI, VVI) continues to
remain at the high level (2011: 91.8 %; 2012: 92.4 %).
Additionally, the proportions of surgeries with an intraoperative
pacing threshold and/or amplitude measurement of the leads
has increased. The development is especially relevant for the
German Hospital Quality Report 2012 

A major influence on the lifetime of a pacemaker generator/
battery is also the quality of the controls after the implantation
of the device. These control inspections are often done as outpatients, hence these are not included in the inpatients quality
assurance for now. This situation points to the necessity of a
further development of quality insurance for pacemaker therapy
to a cross-sectoral procedure.
The quality indicators of generator/battery lifetime in this
clinical area allow only a close guess of the lifetime, since the
generator/battery replacement is evaluated only in crosssectional view as the empirical basis. On the other hand, a
longitudinal design would allow observing the long term process
of the treatment beginning with the implantation of the pacemaker and including the control inspections, generator/battery
replacement, revising interventions, system replacement and
removal. This longitudinal data allow a development of far more
valid indicators. The Federal Experts’ Working Group therefore
welcomes the foreseeable introduction of an inpatient followup for the pacemaker therapy which is planned to be introduced
not until 2015. The reason for the delay is the necessary adjustment of the German Directive on Quality Assurance Measures
in Hospitals (QSKH-RL) and the accompanying privacy controls.
Further information about the current state of the further devel
opment can be read in the chapter “Further development of external hospital quality assurance”.
© 2014 AQUA Institute GmbH
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Furthermore, a standardization of the indicators for a
 mplitude
determination for the three clinical areas for pacemaker is
planned; currently the indicator uses either execution of the
amplitude determination or the reaching of an acceptable
threshold depending on which clinical area it is referring to.

Data basis
2011

2012

Reported

Reported

Expected

Case completeness

16,716

17,238

16,893

102.0 %

931

929

932

99.7 %

Records
Hospitals

Basic statistics
2012
Number Proportion
Age distribution
Number of patients with valid age data

17,229

100 %

< 50 years

512

3.0 %

50 – 59 years

491

2.8 %

60 – 69 years

1,565

9.1 %

70 – 79 years

5,578

32.4 %

80 – 89 years

7,366

42.8 %

≥ 90 years

1,717

10.0 %

Male

9,145

53.1 %

Female

8,084

46.9 %

ASA 1: A normal healthy patient

1,655

9.6 %

ASA 2: A patient with mild systemic disease

8,144

47.3 %

ASA 3: A patient with severe systemic disease
and functional impairment

7,086

41.1 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

330

1.9 %

14

0.1 %

Sex

ASA classification

ASA 5: A moribund patient
Project leaders at the AQUA Institute
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Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/09n2/
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Case-based aggregate results (patients)

2011

2012
Cases (patients)

QI-ID

Result

Name of the indicator

Result

Numerator

Denominator

Trend

Indicator group

Lifetime of the pacemaker generator/ battery

1092

Lifetime of the pacemaker generator/battery < 4 years in a
single-chamber system (AAI, VVI)

1.3 %

0.5 %

20

4,163

+

480

Lifetime of the pacemaker generator/battery > 6 years in a
single-chamber system (AAI, VVI)

91.8 %

92.4 %

3,848

4,163

=

1093

Lifetime of the pacemaker generator/battery < 4 years in a
dual-chamber system (VDD, DDD)

1.0 %

0.8 %

98

11,899

=

481

Lifetime of the pacemaker generator/battery > 6 years in a
dual-chamber system (VDD, DDD)

84.6 %

87.0 %

10,348

11,899

+

11484 Documentation of the lifetime of the pacemaker generator/
battery

95.1 %

95.4 %

16,441

17,229

=

210

Duration of intervention up to 60 minutes

97.6 %

97.8 %

16,857

17,229

1096

Surgical complications

0.3 %

0.3 %

48

17,229

=
=

Indicator group

Indicator group

Intraoperative pacing threshold measurement

482

Intraoperative pacing threshold measurement of atrial
leads

v

92.8 %

94.7 %

9,922

10,478

+

483

Intraoperative pacing threshold measurement of ventricular
leads

v

95.9 %

96.8 %

16,758

17,309

+
+
+
=

Intraoperative amplitude measurement

1099

Intraoperative amplitude measurement of atrial leads

v

92.2 %

96.2 %

10,950

11,384

484

Intraoperative amplitude measurement of ventricular leads v

95.7 %

96.8 %

13,759

14,220

0.3 %

0.2 %

33

17,229

51398 In-hospital mortality
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Pacemaker – Replacement of generator/battery
Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
QI-ID

Name of the indicator

Reference range

Evaluation

Discrepant

Total

Category

(computationally)

Need for
action

Indicator group

Lifetime of the pacemaker generator/ battery

1092

Lifetime of the pacemaker generator/battery < 4 years in a
single-chamber system (AAI, VVI)

Sentinel event

780

20

X

X

480

Lifetime of the pacemaker generator/battery > 6 years in a
single-chamber system (AAI, VVI)

≥ 75.0 % (TO)

780

64

2

A

1093

Lifetime of the pacemaker generator/battery < 4 years in a
dual-chamber system (VDD, DDD)

Sentinel event

888

83

X

X

481

Lifetime of the pacemaker generator/battery > 6 years in a
dual-chamber system (VDD, DDD)

≥ 50.0 % (TO)

888

26

2

A

11484 Documentation of the lifetime of the pacemaker generator/
battery

≥ 90.0 % (TA)

929

156

2

A

210

Duration of intervention up to 60 minutes

≥ 80.0 % (TO)

929

22

2

A

1096

Surgical complications

≤ 1.0 % (TO)

929

40

1

A

Indicator group

Intraoperative pacing threshold measurement

482

Intraoperative pacing threshold measurement of atrial leads

≥ 77.3 % (TO;
5th percentile)

882

82

2

A

483

Intraoperative pacing threshold measurement of ventricular
leads

≥ 85.0 % (TO;
5.th percentile)

928

75

2

A

Indicator group

Intraoperative amplitude measurement

1099

Intraoperative amplitude measurement of atrial leads

≥ 87.3 % (TO;
5th percentile)

889

99

2

A

484

Intraoperative amplitude measurement of ventricular leads

≥ 87.5 % (TO;
5th percentile)

924

84

2

A

Sentinel event

929

33

X

X

51398 In-hospital mortality
TO = Tolerance range; TA = Target range
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Pacemaker – Revision/system replacement/removal
Dr. Karl Tasche, Florian Rüppel, Prof. Dr. Jürgen Pauletzki, Federal Experts’ Working Group for Pacemakers and Cardioverter Defibrillators

Introduction
A reintervention (revision), system ex
change or removal of the pacemaker may
be required for a variety of r easons. Alongside technical defects to the generator or
leads, infections or perforations of the
generator/battery pouch can 
cause
malfunction and/or complications during
pacemaker therapy. The indication for a revision directly reflects
the medical quality of previous interventions or product defects.
Since a clinical monitoring of all primary pacemaker implantations is currently not possible, the relation of number of
indications for revision to the overall number of implantations
and system replacement (implantation volume) of the treating
institutions is used for the estimate for the complication rates.
With the implementation of inpatient follow-up planned the
currently used quality indicators are being changed to complications as indication for intervention on the longitudinal
indicators. Using the basis of longitudinal data, it will be possible
to calculate actual complication rates as proportion of the implantations and system replacement which require a revision
during the time frame of the monitoring.

The Federal Experts’ Working Group regards the range from 0 %
to 25 % for the indicator “Lead problem as indication for intervention within one year” (QI-ID 694) and the high number of
discrepant hospital (155, from which over 80 % have at least 20
cases) as an extended need for action. The indicators “Infection,
generator/battery perforation as indication for intervention”
(QI-ID 695) and “Surgical complications” (QI-ID 1089) also have
more than 100 discrepant hospitals.
The quality indicators for in-hospital mortality are introduced for
the first time in 2012 and calculated in retrospect for the pre
vious year. In data collection year 2012 there were 172 deaths
in the clinical area Pacemaker – Revision/system replacement/
removal recorded; this corresponds to a proportion of 1.3 % of
all treated cases in this clinical area. The death rate is therefore on a similar level to the previous year (1.2 %). The mortality
after revision interventions correspond to the mortality after
primary implantation (1.3 %) while the mortality after gen

erator/battery replacement is notably lower (0.2 %).

The other quality indicators of this clinical area correspond to
the complications which occur during the inpatient stay, the
determination of necessary measurements (pacing threshold
and amplitude) or the reaching of an acceptable threshold
(amplitude measurement) as well as the in-hospital mortality.

The Structured Dialogue for the results from 2011 led to the
analysis of 780 computational discrepancies in 415 hospitals.
Statements were requested in 322 discrepancies. Meetings
were set in 23 cases; there were 3 on-site inspections. Target
agreements with concrete improvement measures were concluded in 21 cases. After conclusion of the Structured Dialogue
there were 58 hospitals remaining with the evaluation as
“qualitatively discrepant”.

Services subject to mandatory documentation

Looking forward

Pacemaker revisions (including generator/battery and lead
replacement), pacemaker removals and system switches be
tween pacemaker systems.

Complications following a pacemaker intervention that occur
after patient discharge from the hospital and require a reintervention are recorded by result indicators (QI-ID 693, 694,
695). The determination of the complication rate is currently
only done through the reinterventions and not through the
index intervention which the complication can be lead back to.
It can be assumed that the complication rate of a hospital is
often underestimated, since the revision that takes place in a
different hospital from the hospital that did the implantation
cannot be taken into account. Through the introduction of an
inpatient follow-up, valid result indicators can be developed
that have an evaluation of the course of treatment based on
the index intervention; this important step for further development is, however, expected not before 2015. The reason for the
delay is the necessary adjustment of the German Directive on
Quality Assurance Measures in Hospitals (QSKH-RL) and
the accompanying privacy controls. Further information of
the current state of the further development can be read in
the chapter “Further development of external hospital quality
assurance”.

Changes in comparison to the previous year
The indicator “Lead problem as indication for intervention” was
renamed to “Lead problem as indication for intervention within
one year” (QI-ID 694). The changed description should clarify
that (since 2011) only complications that occur within one year
after the implantation (early-occurring complications) are considered for the calculation of the indicator – late complications
can no longer be clearly led back to a lack of quality of earlier
pacemaker interventions.
Furthermore, the number of deaths during an inpatient stay
(QI-ID 51399) was recorded for the first time in data collection
year 2012 and a risk-adjusted result indicator for in-hospital
mortality (QI-ID 51404) was introduced. The risk adjustment
is necessary in order to limit every possible (probably rare)
death that could have a procedural-based reason. Patientrelated risk factors that are proved to have a significant effect
on the mortality for the data in 2011 are considered for this.

Results
There are no major changes of care quality in relation to the
pacemaker revision including generator/battery replacement
or removal in data collection year 2012. It remains on an overall
high level.
German Hospital Quality Report 2012 

The result indicator for lead problems (QI-ID 694) will be
examined if and with which criteria the reference range has to
be updated. Furthermore, a standardization of the indicators for
amplitude determination for the three clinical areas for pace
maker is planned; currently the indicator uses either execution
of the amplitude determination or the reaching of an acceptable
threshold depending on which clinical area it is referring to.

© 2014 AQUA Institute GmbH

39

Results

Pacemaker – Revision/system replacement/removal

Data basis
2011

2012

Reported

Reported

Expected

Case completeness

13,627

13,508

13,728

98.4 %

924

907

910

99.7 %

Records
Hospitals

Basic statistics
2012
Number Proportion
Age distribution
Number of patients with valid age data

13,447

100 %

< 50 years

648

4.8 %

50 – 59 years

648

4.8 %

60 – 69 years

1,718

12.8 %

70 – 79 years

5,311

39.5 %

80 – 89 years

4,517

33.6 %

605

4.5 %

Male

7,427

55.2 %

Female

6,020

44.8 %

ASA 1: A normal healthy patient

1,077

8.0 %

ASA 2: A patient with mild systemic disease

5,273

39.2 %

ASA 3: A patient with severe systemic disease
and functional impairment

6,588

49.0 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

469

3.5 %

40

0.3 %

≥ 90 years
Sex

ASA classification

ASA 5: A moribund patient
Project leaders at the AQUA Institute
Dr. Karl Tasche

Florian Rüppel

Prof. Dr. Jürgen Pauletzki
Members of the Federal Experts’ Working Group
Prof. Dr. Dieter W. Behrenbeck,
Solingen

Priv.-Doz. Dr. Christof Kolb,
Munich

Prof. Dr. Steffen Behrens,
Berlin

Dr. Susanne Macher-Heidrich,
Düsseldorf

Dr. Heiko Burger,
Bad Nauheim

Prof. Dr. Andreas Markewitz,
Koblenz

Dr. Christoph Burmeister,
Mainz

Prof. Dr. Bernd Nowak,
Frankfurt am Main

Dr. Jörg van Essen,
Oberursel

Wolf-Dietrich Trenner,
Berlin

Prof. Dr. Gerd Fröhlig,
Homburg/Saar

Prof. Dr. Uwe Wiegand,
Remscheid

Dr. Stephan Knoblich,
Hagen
Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/09n3/
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Pacemaker – Revision/system replacement/removal
Case-based aggregate results (patients)

2011

2012
Cases (patients)

QI-ID

Name of the indicator

Result

Result

693

Pouch problem as indication for intervention

0.8 %

0.8 %

707

93,462

694

Lead problem as indication for intervention within one year

3.3 %

3.2 %

2,962

93,462

695

Infection, generator/battery perforation as indication for
intervention

0.5 %

0.4 %

420

93,462

0.9 %

1.2 %

157

13,447

10638 Dislodgement of revised atrial lead for indicated lead
problems in the atrium

1.2 %

1.0 %

26

2,689

10639 Dislodgement of revised ventricular lead for indicated lead
problems in the ventricle

0.7 %

0.6 %

32

5,597

=

Numerator (O | E)*

Denominator

Trend

=
=
=

Indicator group

Perioperative complications

1089

Surgical complications

=
=

Indicator group

Indicator group

Intraoperative pacing threshold measurement in revised leads

494

Intraoperative pacing threshold measurement of atrial
leads

v

98.1 %

98.5 %

2,357

2,392

=

495

Intraoperative pacing threshold measurement of ventricular
leads

v

99.3 %

99.2 %

5,449

5,495

=
=
=

Intraoperative amplitude measurement in revised leads

496

Intraoperative amplitude measurement of atrial leads

v

97.8 %

98.8 %

2,470

2,501

497

Intraoperative amplitude measurement of ventricular leads v

99.0 %

99.1 %

5,109

5,158

Indicator group

Intracardiac signal amplitudes in revised leads

584

Revised atrial leads with intracardiac signal amplitude
≥ 1,5 mV

v

91.6 %

92.7 %

2,348

2,534

=

585

Revised ventricular leads with intracardiac signal amplitude
≥ 4 mV

v

98.9 %

98.7 %

5,115

5,184

=

51399 In-hospital mortality

1.2 %

1.3 %

172

13,447

51404 Ratio of the observed to the expected rate (O / E) of deaths

1.00

1.05

164
1.22 %

13,447

=
=

Indicator group

In-hospital mortality

172
1.28 %

* for regression-based indicators
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Pacemaker – Revision/system replacement/removal
Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
Reference range

Evaluation

Discrepant

Total

Category

Need for
action

QI-ID

Name of the indicator

693

Pouch problem as indication for intervention

≤ 3.0 % (TO)

905

43

2

A

694

Lead problem as indication for intervention within one year

≤ 6.0 % (TO)

905

155

2

B

695

Infection, generator/battery perforation as indication for
intervention

≤ 1.0 % (TO)

905

111

2

A

≤ 2.0 % (TO)

906

113

2

A

10638 Dislodgement of revised atrial lead for indicated lead problems
in the atrium

≤ 3.0 % (TO)

684

24

1

A

10639 Dislodgement of revised ventricular lead for indicated lead
problems in the ventricle

≤ 3.0 % (TO)

805

31

1

A

(computationally)

Indicator group

Perioperative complications

1089

Surgical complications

Indicator group

Indicator group

Intraoperative pacing threshold measurement in revised leads

494

Intraoperative pacing threshold measurement of atrial leads

≥ 95,0 % (TA)

663

29

1

A

495

Intraoperative pacing threshold measurement of ventricular
leads

≥ 95.0 % (TA)

804

25

1

A

Intraoperative amplitude measurement in revised leads

496

Intraoperative amplitude measurement of atrial leads

≥ 95.0 % (TA)

672

22

1

A

497

Intraoperative amplitude measurement of ventricular leads

≥ 95.0 % (TA)

792

26

1

A

Indicator group

Intracardiac signal amplitudes in revised leads

584

Revised atrial leads with intracardiac signal amplitude
≥ 1,5 mV

≥ 80.0 % (TA)

675

70

1

A

585

Revised ventricular leads with intracardiac signal amplitude
≥ 4 mV

≥ 90.0 % (TA)

792

26

1

A

Not defined

906

—

X

X

≤ 6.00 (TO;
95th percentile)

906

40

2

A

Indicator group

In-hospital mortality

51399 In-hospital mortality
51404 Ratio of the observed to the expected rate (O / E) of deaths

TO = Tolerance range; TA = Target range
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QI-ID 694: Lead problem as indication for intervention within one year

Quality target

Description
Numerator

Patients with lead problems (Dislodgement, lead fracture,
insulation defect, connector defect, diaphragmatic stimulation,
oversensing, undersensing, stimulation loss / increase in pacing
threshold, infection, perforation or other lead problems) as
indication for revision, system exchange or removal of pacemakers when the previous pacemaker surgery was performed
at the same hospital excluding lead problems in leads whose
implantation was longer than 1 year ago (late complications) or
their time of implantation is unknown

Denominator

All patients with primary pacemaker implantation (09/1) or
generator/battery replacement (09/2)

Reference range

≤ 6.0 % (tolerance range)

Risk adjustment

No further risk adjustment

QI-ID

694

Comparability with
the results of the
previous year

Comparable

2009

2010

2011

2012

Aggregate result

–

3.4 %

3.3 %

3.2 %

Confidence interval

–

3.2 – 3.5 %

3.2 – 3.5 %

3.1 – 3.3 %

90,295

92,406

93,462

Aggregate result of all patients

Lead problem as indication for intervention
within one year

The indicator should capture the revisions that are due to the lack of
quality in previous pacemaker interventions. Starting in 2011, only early
complications that occur within the first year after implantation and are
highly probable caused by a lack of quality of the implantation process
are considered in the calculation for the indicator.

40 %

30 %

20 %

10 %

0%
2009

In published registry studies, lead problems due to a lack of process qual
ity of pacemaker interventions are reported to be below 3 %. The actual
result (3.2 %) only deviates slightly from it. However, it is assumed that
there is a selection bias for this indicator since only revisions of pacemaker interventions from a hospital’s own interventions are considered in
the calculation.
The extent of the selection bias is considerable (see chapter “Further
development of external hospital quality assurance”). This cannot be
avoided as long as the pacemaker revisions that are performed in a
different hospital than where the previous intervention took place cannot
be considered. The requirement for the calculation of unbiased revision
rates is the clinical monitoring of pacemaker intervention, which will be
possible with the implementation of the inpatient follow-up (expectedly
starting 2015).

50 %

2010

2011

2012

Hospital-based results
Target population of all hospitals

905

Number of hospitals with 0 cases

2

Still unsatisfactory is the documentation of the time between the implantation and the removal due to lead problem or revision. These were missing for a considerable proportion of documented lead revision or remov
al. This could lead to a further selection bias, whose maximum possible
extent can be estimated using a Worst Case Analysis: Assuming that all
lead problems where there is no information about the time of implanta
tion are early complications, then there is a revision rate of 5.0 % – a
result that is still (just) within the reference range (≤ 6 %).
Even when the worst case scenario is probably overestimating the extent
of the selection bias, there are measures to be taken in order to improve
the documentation rate of the time since the previous intervention. This
limitation on revisions of hospital’s own pacemaker interventions is a further cause for selection bias which can only be resolved through a data
collection with follow-up, i.e., in longitudinal observation.

839 Hospitals with ≥ 20 cases
50 %
Lead problem as indication for intervention
within one year

Background

Evaluating the results

Case-based results (patients)

Total number of cases –

The lowest possible frequency of lead problems in relation to the
hospital’s own implantation volume.

40 %

The Structured Dialogue for the results of 2011 led to the analysis of
the results of 185 hospitals, from which 157 statements were requested.
8 meetings were set up and carried out; 2 hospitals were subject to an
on-site inspection. Target agreements were concluded with 15 hospitals.
47 hospitals remained discrepant, from which 9 were repeatedly discrep
ant and 4 were discrepant due to improper documentation.

30 %

20 %

10 %

0%
2009
Median

2.9 %

Range

0.0 – 25.0 %

2010

2011

2012

Number of computationally 130 of 839
discrepant hospitals

66 Hospitals with 1 to 19 cases
Median

0.0 %

Range

0.0 – 100.0 %

Number of computationally 25 of 66
discrepant hospitals
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Implantable cardioverter defibrillators – Implantation
Dr. Karl Tasche, Florian Rüppel, Prof. Dr. Jürgen Pauletzki, Federal Experts’ Working Group for Pacemakers and Cardioverter Defibrillators

Introduction
Sudden cardiac death is one of the most
common causes of death in Western
industrial countries. In most cases, it is
the result of diseases of the coronary
arteries (coronary heart disease, CHD)
or the heart muscle (cardiomyopathy).
These can cause life-threatening cardiac
dysrhythmias (arrhythmias). These patients can be treated by
pacemakers that are implanted if the heart beat is too slow
as a result of disorders of stimulus formation or conduction.
Frequent and life-threatening dysrhythmias of the heart chambers (ventricular tachycardia, ventricular flutter, ventricular
fibrillation), however, cannot be treated with a pacemaker. In
such cases an implantable cardioverter defibrillator (ICD), which
also offers all the functions of a pacemaker, is used.

As with pacemaker therapy, the quality of care is controlled over
3 clinical areas in relation to inpatient ICD-treatment:

The implantation of an ICD is indicated if a high risk of dangerous
dysrhythmias is determined based on special cardiological
examinations (primary prevention). If there is a history of lifethreatening cardiac dysrhythmias and the underlying cause is
not treatable (reversible), the ICD is implanted for secondary
prevention. The device can eliminate these life-threatening
cardiac dysrhythmias by delivering a shock or rapid impulses
(antitachycardia stimulation) and thus prevent sudden cardiac
death.

Implantation of implantable cardio defibrillators and system setting change from pacemakers to implantable cardio
defibrillator.

A further area for using ICD therapy is the advanced pump failure
of heart (heart failure), in which the two main chambers and/
or a number of wall segments of the left chamber of the heart
no longer work in synchrony. This can be seen on the ECG in
the form of a left bundle branch block. This form of heart failure
can be treated by electrical stimulation (cardiac resynchronization therapy, CRT). Since the treated patients are also at an
increased risk of sudden cardiac death, in most cases a combination device, which includes the treatment of heart failure
through resynchronization therapy and the prevention of sudden cardiac death through life-threatening dysrhythmias of the
heart chambers (CRT-D device), is implanted.
The following quality aspects of ICD treatment are recorded by
means of quality indicators:
pp

guideline-compliant indication

pp

guideline-compliant selection of a suitable system

pp

shortest possible duration of intervention and a short
fluoroscopy time on implantation

pp

measurement of lead(s) perception properties

pp

infrequent occurence of peri-interventional complications
(surgical complications, lead dislodgement and lead disfunction)

pp

In-hospital mortality

An ICD is generally implanted under the skin or under the chest
muscle below the left collarbone. As with pacemakers, the ICDimplantation is nowadays a routine intervention associated with
a low complication rate.

© 2014 AQUA Institute GmbH

1. Implantable cardioverter defibrillators – Implantation (ICD-

primary implantation and system setting from pacemaker to
ICD)
2. Implantable cardioverter defibrillators – Replacement of

generator/battery
3. Implantable cardioverter defibrillators – Revision/system

replacement/removal
The cases collected in the clinical areas 2 and 3 are follow-up
interventions in patients already having an ICD.

Services subject to mandatory documentation

Changes in comparison to the previous year
According to the Federal Experts’ Working Group the indicator
“Testing of the cardioverter defibrillator” (QI-ID 50006) will be
suspended starting with 2012 since the evidence basis does
not always allow to demand an intraoperative testing of the
defibrillator – a reference range and therefore a precise quality
target can currently not be determined.

Results
The results of data collection year 2012 show notable improve
ments in comparison to the results of 2011 for the guidelinecompliant indication and system choice (QI-ID 50004,
QI-ID 50005). Nevertheless there is still an extended need for
action. On the one hand, the results of hospitals that are “computationally discrepant” have to be examined in the Structured
Dialogue. On the other hand, the opportunity should be taken
to address indication and system selection of implantable
cardioverter defibrillators on expert conferences and scientific
publications.
Positive changes are observed in intervention time for the implantation of CRT-systems (QI-ID 50009) and in fluoroscopy
time for the implantation of single-chamber and CRT-systems
(QI-ID 50010, QI-ID 50012).
There is a slight improvement regarding the intraoperative am
plitude measurement in ventricular leads (QI-ID 50016) to an
overall rate of 99.7 %. Despite this very good aggregate result,
there were 7 hospitals “computationally discrepant” because the
respective hospitals have often not performed an i ntraoperative
amplitude measurement in ventricular leads or at least have
not documented them. According to the Federal Experts’
Working Group, the omission of measuring the amplitude cannot be justified due to its central importance for a flawless function of the life-saving ICD-system. Therefore, the reasons for
these computational discrepancies should be sorted out in the
Structured Dialogue.
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The Federal Experts’ Working Group will furthermore examine
if the reference range for this indicator will be adjusted in the
future or if it will be changed to a sentivel event indicator.

Data basis

The Structured Dialogue 2011 led to the following results: 494
statements were requested from 934 computational discrep
ancies from 420 hospitals. Meetings were set up in 21 cases;
there were 2 on-site inspections. Thirteen cases met an agreement with concrete improvement measurements. After conclusion of the Structured Dialogue there were 58 hospitals were
evaluated as “qualitatively discrepant”.

Records

2011

2012

Reported

Reported

Expected

Case completeness

28,497

29,612

29,808

99.3 %

641

654

661

98.9 %

Hospitals

Basic statistics
2012
Number Proportion
Age distribution

Looking forward

Number of patients with valid age data

A key aspect of the current methodical further development of
the quality indicators is the risk adjustment of the result indicators. It is examined if for the process indicators of intervention duration and fluoroscopy time the threshold values and/
or the reference ranges have to be updated. It will be clarified
if the fluoroscopy time can be replaced with an indicator more
relevant regarding radiation exposure, the dose area product.

29,574

100 %

< 50 years

2,641

8.9 %

50 – 59 years

4,920

16.6 %

60 – 69 years

7,482

25.3 %

70 – 79 years

11,693

39.5 %

80 – 89 years

2,816

9.5 %

22

0.1 %

23,177

78.4 %

6,397

21.6 %

595

2.0 %

≥ 90 years
Sex

The data in this clinical area is currently undergoing data validation for data collection year 2012. The validity especially of
those data fields is examined which serve as a control for the
indication and system selection. The clinical area Pacemaker
– Implantation has already been subject to data validation.

Male
Female
ASA classification
ASA 1: A normal healthy patient
ASA 2: A patient with mild systemic disease

7,649

25.9 %

ASA 3: A patient with severe systemic disease
and functional impairment

19,933

67.4 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

1,387

4.7 %

10

< 0.1 %

ASA 5: A moribund patient
Project leaders at the AQUA Institute
Dr. Karl Tasche

Florian Rüppel

Prof. Dr. Jürgen Pauletzki
Members of the Federal Experts’ Working Group
Prof. Dr. Dieter W. Behrenbeck,
Solingen

Priv.-Doz. Dr. Christof Kolb,
Munich

Prof. Dr. Steffen Behrens,
Berlin

Dr. Susanne Macher-Heidrich,
Düsseldorf

Dr. Heiko Burger,
Bad Nauheim

Prof. Dr. Andreas Markewitz,
Koblenz

Dr. Christoph Burmeister,
Mainz

Prof. Dr. Bernd Nowak,
Frankfurt am Main

Dr. Jörg van Essen,
Oberursel

Wolf-Dietrich Trenner,
Berlin

Prof. Dr. Gerd Fröhlig,
Homburg/Saar

Prof. Dr. Uwe Wiegand,
Remscheid

Dr. Stephan Knoblich,
Hagen
Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/09n4/
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Case-based aggregate results (patients)

2011

2012
Cases (patients)

QI-ID

Result

Name of the indicator

Result

Numerator (O | E)*

Denominator

Trend

+
+

50004 Guideline-compliant indication

v

90.6 %

92.8 %

27,449

29,574

50005 Guideline-compliant system selection

v

87.3 %

89.6 %

26,362

29,424

50007 Duration of intervention up to 75 minutes for a single-cham- v
ber system (VVI) implantation

90.5 %

91.4 %

11,028

12,070

=

50008 Duration of intervention up to 105 minutes for a dual-cham- v
ber system (VDD, DDD) implantation

88.7 %

89.3 %

7,241

8,105

=

50009 Duration of intervention up to 240 minutes for a CRT-system implantation

v

98.1 %

98.7 %

9,129

9,249

+

50010 Fluoroscopy time up to 9 minutes for a single-chamber
system (VVI) implantation

v

92.9 %

94.3 %

11,221

11,901

+

50011 Fluoroscopy time up to 18 minutes for a dual-chamber
system (VDD, DDD) implantation

v

93.3 %

93.8 %

7,504

8,003

=

50012 Fluoroscopy time up to 18 minutes for a CRT-system
implantation

v

96.5 %

97.3 %

8,859

9,104

+

v

99.3 %

99.6 %

16,270

16,343

50016 Intraoperative amplitude measurement of ventricular leads v

99.5 %

99.7 %

29,007

29,082

=
+

Indicator group

Duration of intervention

Indicator group

Indicator group

Fluoroscopy time

Intraoperative amplitude measurement

50015 Intraoperative amplitude measurement of atrial leads

Indicator group

Perioperative complications

50017 Surgical complications

v

1.1 %

1.1 %

327

29,574

50018 Lead dislodgement or dysfunction of the atrial lead

v

0.5 %

0.5 %

80

16,841

50019 Lead dislodgement or dysfunction of a ventricular lead

v

0.7 %

0.5 %

152

29,574

v

0.6 %

0.5 %

148

29,574

51186 Ratio of the observed to the expected rate (O / E) of deaths v

1.00

0.81

178
0.61 %

28,973

=
=
=

Indicator group

In-hospital mortality

50020 In-hospital mortality

145
0.50 %

* for regression-based indicators
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Implantable cardioverter defibrillators – Implantation
Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
QI-ID

Name of the indicator

Reference range

Total

Evaluation

Discrepant

Category

(computationally)

Need for
action

50004 Guideline-compliant indication

≥ 90.0 % (TA)

654

137

2

B

50005 Guideline-compliant system selection

≥ 90.0 % (TA)

654

230

3

B

50007 Duration of intervention up to 75 minutes for a single-chamber
system (VVI) implantation

≥ 60.0 % (TO)

630

29

2

A

50008 Duration of intervention up to 105 minutes for a dual-chamber
system (VDD, DDD) implantation

≥ 55.0 % (TO)

585

27

2

A

50009 Duration of intervention up to 240 minutes for a CRT-system
implantation

≥ 90.0 % (TO)

465

20

2

A

50010 Fluoroscopy time up to 9 minutes for a single-chamber system
(VVI) implantation

≥ 75.0 % (TO)

627

33

2

A

50011 Fluoroscopy time up to 18 minutes for a dual-chamber system
(VDD, DDD) implantation

≥ 80.0 % (TO)

582

55

2

A

50012 Fluoroscopy time up to 18 minutes for a CRT-system implantation

≥ 90.0 % (TO)

465

57

2

A

50015 Intraoperative amplitude measurement of atrial leads

≥ 95.0 % (TA)

600

10

1

A

50016 Intraoperative amplitude measurement of ventricular leads

≥ 95.0 % (TA)

653

7

1

A

50017 Surgical complications

≤ 4.4 % (TO;
95th percentile)

654

42

2

A

50018 Lead dislodgement or dysfunction of the atrial lead

≤ 2.7 % (TO;
95th percentile)

600

30

2

A

50019 Lead dislodgement or dysfunction of a ventricular lead

≤ 3.1 % (TO;
95th percentile)

654

29

2

A

Not defined

654

—

X

X

≤ 5.25 (TO;
95th percentile)

652

31

2

A

Indicator group

Duration of intervention

Indicator group

Indicator group

Fluoroscopy time

Intraoperative amplitude measurement

Indicator group

Perioperative complications

Indicator group

In-hospital mortality

50020 In-hospital mortality
51186 Ratio of the observed to the expected rate (O / E) of deaths

TO = Tolerance range; TA = Target range
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Implantable cardioverter defibrillators – Implantation
QI-ID 50005: Guideline-compliant system selection

Quality target

Description

As often as possible guideline-compliant system selection.

Numerator

Patients with guideline-compliant system selection for ICD
implantation

Denominator

All patients with implanted single-chamber system (VVI), dualchamber system (VDD, DDD) or CRT-system

Reference range

≥ 90,0 % (target range)

Risk adjustment

No further risk adjustment

QI-ID

50005

Comparability with
the results of the
previous year

Comparable

In contrast to pacemaker therapy, the German guideline for cardio defibrillator implantation and the European-American guideline for care for
patients with ventricular arrhythmias and prevention of sudden cardiac
death have no clear recommendation for the system selection for implantation of an ICD. Due to this deficiency the Federal Experts’ Working
Group chose the German guideline for pacemaker therapy, the European guideline for pacemaker and resynchronization therapy as well as the
most recent European guideline update for device therapy in heart failure
as basis for an algorithm, which describes the guideline-compliant system
selection for the cardio defibrillator implantation. As with the indication
for ICD therapy, incongruences between guidelines were decided that
way that the smaller requirements or the most generous interpretation
of valid recommendations are assessed as guideline-compliant.
The implantation of an implantable cardioverter defibrillator has normally to
be chosen depending on the indication from one of the following systems
(in parenthesis the percentage of the system selection of all cases in the
clinical area):
pp
pp
pp
pp
pp
pp

Single-chamber system: VVI-System (40.8 %)
Dual-chamber system: DDD-System without AV-Management (3.6 %)
Dual-chamber system: DDD-System with AV-Management (22.3 %)
Dual-chamber system : VDD-System (1.4 %)
CRT-System without atrial lead (1.8 %)
CRT-System with an atrial lead (29.4 %)

Case-based results (patients)
2009

2010

2011

2012

Aggregate result

–

84.5 %

87.3 %

89.6 %

Confidence interval

–

84.1 – 85.0 %

86.9 – 87.7 %

89.2 – 89.9 %

25,469

28,313

29,424

Total number of cases –

Aggregate result of all patients
100 %
Guideline-compliant system selection for ICD

Background

90 %
80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2009

Target population of all hospitals

654

Number of hospitals with 0 cases

© 2014 AQUA Institute GmbH

2011

2012

0

2011

2012

410 Hospitals with ≥ 20 cases
100 %
90 %
80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%

Evaluating the results
The overall rate of 89.6 % is still (barely) outside of the target range of
≥ 90 % (2011: 87.3 %). There are still too many cases with not guidelinecompliant system selection, especially for the implantation of DDDsystems and CRT-systems without atrial leads. In 2012 there were 230
hospitals (35.2 %) “computationally discrepant”. The Structured Dialogue
for data collection year 2011 was executed for 290 hospitals, from which
180 statements were requested. Two meetings were set up and 4 target
agreements were concluded. Twenty nine hospitals remained “qualitatively discrepant”, from which 17 were “qualitatively discrepant due to
improper documentation”.

2010

Hospital-based results

Guideline-compliant system selection for ICD

The indicator for guideline-compliant system selection is based on a
complex computational rule that requires considering numerous data
fields from the quality assurance documentation. A high quality of data
is indispensible in order to validly evaluate the guideline compliance of
ICD systems. Missing or unfitting values in certain data fields can lead to
a classification of the implanted systems as not guideline-compliant – an
insufficient quality of data is therefore disadvantageous for the affected
hospitals. In order to reach the best possible quality of data, discrepancy
criteria were developed in the statistical basis examination (see chapter
“Data validation”), which are examined for the first time in data collection
year 2012. To put it simply, in the algorithm for the indicator a character
istic data pattern is described for each implantable ICD-system. These
data describe a group of findings that have to be present in order to consider a defibrillator system as “chosen guideline-compliant”. If there is
no pattern in the algorithm that matches the implanted ICD-system in
the patient, then the corresponding ICD implantation is considered “not
guideline-compliant”.

2009
Median

92.1 %

Range

32.0 – 100.0 %

2010

Number of computationally 145 of 410
discrepant hospitals

244 Hospitals with 1 to 19 cases
Median

100.0 %

Range

0.0 – 100.0 %

Number of computationally 85 of 244
discrepant hospitals

German Hospital Quality Report 2012

48

Results

Implantable cardioverter defibrillators –
Replacement of generator/battery
Dr. Karl Tasche, Florian Rüppel, Prof. Dr. Jürgen Pauletzki, Federal Experts’ Working Group for Pacemakers and Cardioverter Defibrillators

Introduction
An implantable cardioverter defibrillator (ICD) is used for the treatment of
rapid, life-threatening dysrhythmias
of the heart chambers (ventricular
tachycardia, ventricular flutter, ventricular fibrillation). This device can eliminate life-threatening cardiac dysrhythmias by delivering a shock or rapid impulses (antitachycardia
stimulation) and thus prevent sudden cardiac death. ICD has
all the functions of a pacemaker.
Similarly to a pacemaker, an ICD consists of a generator that
houses the electronic circuits (microcomputer) and the battery.
The generator is connected to the heart by electrodes. The
ICD is generally implanted under the skin or under the chest
muscle below the left collarbone.
When the generator/battery is depleted after a lifetime of
several years, it needs replacement. The leads can usually be
left in the heart while the generator/battery is being replaced.
The quality of the intervention for isolated replacement of the
ICD generator/battery is recorded in the quality indicator in the
clinical area Implantable cardioverter defibrillator – R
 eplacement
of generator/battery. In addition to the lifetime of the replaced
generator/battery these indicators also affect the intervention time, the pacing threshold measurement or signal amplitude measurement of the leads as well as p
 erioperative
complications and mortality.

Services subject to mandatory documentation
Isolated generator/battery replacement for implantable car
dioverter defibrillator.

Changes in comparison to the previous year
According to the Federal Experts’ Working Group the indicator
“Testing of the cardioverter defibrillator” (QI-ID 50024) will be
suspended starting with 2012 as the evidence basis does not
always allow to demand an intraoperative testing testing of the
defibrillator – a reference range and therefore a precise quality
target can currently not be determined.

The overall rate of intraoperative amplitude measurement for
ventricular leads (QI-ID 50029) was 94.3 %, which is still outside of the reference range of ≥ 95 %. There were 137 hospitals
(24.2 %) evaluated as “qualitatively discrepant”. The intraoperative measurement is necessary in order to recognize damages
of the leads during a battery replacement. According to the
Federal Experts’ Working Group an intensive Structured Dia
logue represents an appropriate method in order to achieve an
improvement of these results.
In 2012, 16 death cases were documented after a generator/
battery replacement before hospital discharge. These cases will
also have to be analyzed in the Structured Dialogue.
The Structured Dialogue for the data of 2011 led to the a
 nalysis
of 375 computational discrepancies in 202 hospitals. Statements were requested in 156 cases. One meeting was set
up with the hospital; there were no on-site inspections. Target agreements with concrete improvement measures were
concluded in 3 cases. In conclusion, the Structured Dialogue
showed that there were 22 hospitals evaluated as “qualitatively
discrepant”.

Looking forward
Since the evaluation of the generator/battery lifetime is
of major importance for the quality assurance of a cardio
defibrillator replacement, further development of the cor
responding quality indicators (QI-ID, 50021, QI-ID 50022,
QI-ID 50023) is desired. A determination of a reference range
for these indicators will be examined with the data gained
from the external quality assurance of inpatients in the 3 data
collection years and the new scientific publications.
Due to the importance of an intraoperative amplitude measurement of the ventricular leads, it will be clarified if the reference
range of the corresponding indicators will be adjusted or if the
indicators will be changed into a sentinel event indicator.

Results
When this clinical area was first implemented, an evidencebased, scientific proven quality target could not be determined
for the generator/battery lifetime of implantable cardiovert
er defibrillators. Therefore, only descriptive evaluation for
the corresponding indicators (QI-ID 50021, QI-ID 50022,
QI-ID 50023) is provided, without evaluating the results of

hospitals and therefore without a Structured Dialogue.
A positive result is that the proportion of cardio defibrillator
generator/battery replacement that were within the reference
range for the intervention time (up to 75 minutes) increased in
comparison to the previous year (QI-ID 50025). There were other
positive developments regarding the intraoperative threshold
and amplitude measurement for atrial leads (QI-ID 50026,
QI-ID 50028).
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Implantable cardioverter defibrillators –
Replacement of generator/battery
Data basis
2011

2012

Reported

Reported

Expected

Case completeness

6,833

7,066

7,062

100.1 %

533

570

579

98.4 %

Records
Hospitals

Basic statistics
2012
Number Proportion
Age distribution
Number of patients with valid age data

7,059

100 %

< 50 years

529

7.5 %

50 – 59 years

906

12.8 %

60 – 69 years

1,685

23.9 %

70 – 79 years

2,836

40.2 %

80 – 89 years

1,083

15.3 %

20

0.3 %

Male

5,509

78.0 %

Female

1,550

22.0 %

362

5.1 %

≥ 90 years
Sex

ASA classification
ASA 1: A normal healthy patient
ASA 2: A patient with mild systemic disease

2,337

33.1 %

ASA 3: A patient with severe systemic disease
and functional impairment

4,144

58.7 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

209

3.0 %

7

0.1 %

ASA 5: A moribund patient
Project leaders at the AQUA Institute
Dr. Karl Tasche

Florian Rüppel

Prof. Dr. Jürgen Pauletzki
Members of the Federal Experts’ Working Group
Prof. Dr. Dieter W. Behrenbeck,
Solingen

Priv.-Doz. Dr. Christof Kolb,
Munich

Prof. Dr. Steffen Behrens,
Berlin

Dr. Susanne Macher-Heidrich,
Düsseldorf

Dr. Heiko Burger,
Bad Nauheim

Prof. Dr. Andreas Markewitz,
Koblenz

Dr. Christoph Burmeister,
Mainz

Prof. Dr. Bernd Nowak,
Frankfurt am Main

Dr. Jörg van Essen,
Oberursel

Wolf-Dietrich Trenner,
Berlin

Prof. Dr. Gerd Fröhlig,
Homburg/Saar

Prof. Dr. Uwe Wiegand,
Remscheid

Dr. Stephan Knoblich,
Hagen
Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/09n5/
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Implantable cardioverter defibrillators –
Replacement of generator/battery
Case-based aggregate results (patients)
2011

2012
Cases (patients)

QI-ID

Name of the indicator

Result

Result

Numerator

Denominator

Trend

Indicator group

Lifetime of the old cardioverter defibrillator generator/ battery

50021 Lifetime of the old cardioverter defibrillator generator/
battery with single-chamber system (VVI) under 3 years

1.8 %

1.8 %

47

2,581

=

50022 Lifetime of the old cardioverter defibrillator generator/
battery with dual-chamber system (VVD, DDD) under 3 years

2.0 %

1.4 %

25

1,806

=

50023 Lifetime of the old cardioverter defibrillator generator/
battery with CRT-system under 3 years

2.6 %

2.7 %

65

2,407

=

v

94.4 %

95.6 %

6,746

7,059

+

50026 Intraoperative pacing threshold measurement of the atrial
leads

v

97.2 %

98.4 %

3,412

3,469

+

50027 Intraoperative pacing threshold measurement of the
ventricular leads

v

98.3 %

98.5 %

9,537

9,684

=

v

97.3 %

98.6 %

3,881

3,936

50029 Intraoperative amplitude measurement of the ventricular leads v

93.4 %

94.3 %

8,252

8,751

+
=
=
=

50025 Duration of intervention up to 75 minutes

Indicator group

Indicator group

Intraoperative pacing threshold measurement

Intraoperative amplitude measurement

50028 Intraoperative amplitude measurement of the atrial leads

50030 Surgical complications

v

0.4 %

0.5 %

32

7,059

50031 In-hospital mortality

v

0.2 %

0.2 %

16

7,059
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Implantable cardioverter defibrillators –
Replacement of generator/battery
Hospital-based aggregate results for utilization in quality assurance
2012
Hospitals
QI-ID

Name of the indicator

Reference range

Evaluation

Discrepant

Total

Category

(computationally)

Need for
action

Indicator group

Lifetime of the old cardioverter defibrillator generator/ battery

50021 Lifetime of the old cardioverter defibrillator generator/
battery with single-chamber system (VVI) under 3 years

Not defined

464

—

X

X

50022 Lifetime of the old cardioverter defibrillator generator/
battery with dual-chamber system (VVD, DDD) under 3 years

Not defined

432

—

X

X

50023 Lifetime of the old cardioverter defibrillator generator/
battery with CRT-system under 3 years

Not defined

418

—

X

X

≥ 80.0 % (TO)

570

39

2

A

50026 Intraoperative pacing threshold measurement of the atrial
leads

≥ 95.0 % (TA)

497

30

1

A

50027 Intraoperative pacing threshold measurement of the ventricular
leads

≥ 95.0 % (TA)

569

44

1

A

50028 Intraoperative amplitude measurement of the atrial leads

≥ 95.0 % (TA)

506

26

1

A

50029 Intraoperative amplitude measurement of the ventricular leads

≥ 95.0 % (TA)

565

137

3

A

50030 Surgical complications

Sentinel event

570

29

X

X

50031 In-hospital mortality

Sentinel event

570

16

X

X

50025 Duration of intervention up to 75 minutes

Indicator group

Indicator group

Intraoperative pacing threshold measurement

Intraoperative amplitude measurement

TO = Tolerance range; TA = Target range
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Implantable cardioverter defibrillators –
Revision/system replacement/removal
Dr. Karl Tasche, Florian Rüppel, Prof. Dr. Jürgen Pauletzki, Federal Experts’ Working Group for Pacemakers and Cardioverter Defibrillators

Introduction
An implantable cardioverter defibrillator (ICD) is used for the treatment of
rapid, life-threatening dysrhythmias of
the heart chambers (ventricular tachycardia, ventricular flutter, ventricular
fibrillation). This device can eleminate
life-threatening cardiac dysrhythmias by
deliverying a shock or rapid impulses (antitachycardia stimulation) and thus prevent sudden cardiac death. An ICD has all
functions of a pacemaker.

The Structured Dialogue for the results of 2011 led to the analysis of 279 computational discrepancies in 160 hospitals. Statements were requested in 115 cases. There were 2 meetings
set up with hospitals; there were no on-site inspections. There
were 3 agreements met with concrete improvement measures.
In conclusion, the Structured Dialogue showed that there are
13 hospitals with evaluated as “qualitatively discrepant”.

Looking forward

Similarly to a pacemaker, an ICD consists of a generator that
houses the electronic circuits (microcomputer) and the battery.
The generator is connected to the heart by electrodes. The ICD
is generally implanted under the skin or under the chest muscle
below the left collarbone.

Only an approximation of the revision rate can currently be
calculated for the four indications for revision (QI-ID 50032,
QI-ID 50033, QI-ID 50034, QI-ID 50035), similarly to the

generator/battery lifetime in the clinical area Implantable car
dioverter defibrillators – Replacement of generator/battery. The
reason for this is that follow-ups of ICD implantations cannot be
conducted at the moment.

The primary implantation of an ICD and the isolated replacement
of the ICD generator/battery are documented in the following
clinical areas: Implantable cardioverter defibrillators – Implanta
tion and Implantable cardioverter defibrillators – Replacement
of generator/battery. The clinical area Implantable cardioverter
defibrillator – Revision/system replacement/removal, concerns
the quality assurance of re-interventions (revision) on the ICD,
their removal, or system change between ICD-systems. These
interventions may be necessary for various reasons: in addition
to technical aspects (e.g., lead fractures or dislodgements),
infections or problems caused by the generator/battery pouch,
for example, can cause malfunction or complications.

As with the indicator “Lead problem as indication for intervention within one year” (QI-ID 694) for pacemakers (clinical area
Pacemaker – Revision/system replacement/removal), early
occurring lead complications have to be examined in future
whether they are due to poor quality of the medical interven
tion and whether they can be differentiated from late occurring
complications. This differentiation will be available starting
with 2013 for the same indicator of the clinical area Implanta
ble cardioverter defibrillators – Revision/system replacement/
removal.

The quality indicators of this clinical area include indication for
revision, pacing threshold measurement or signal amplitude
measurement of the leads, as well as perioperative complications and in-hospital mortality. The indication for a revision or
system replacement can allow drawing conclusions on the qual
ity of previous medical interventions including product defects.

A risk adjustment for the indicator group “Perioperative complications” (QI-ID 50041, QI-ID 50042, QI-ID 50043) will be
examined. It is also planned to replace the percentage-based
reference range with a reference range with absolute numbers.
Due to the significance of an intraoperative amplitude measurement of the ventricular leads, it will be clarified if the reference
range of the corresponding indicators will be adjusted or if the
indicators will be changed into a sentinel event indicator.

Services subject to mandatory documentation
Revisions of implantable cardioverter defibrillator (including
generator/battery and lead replacement), cardio defibrillator
removal and system replacement between ICD-systems.

Changes in comparison to the previous year
According to the Federal Experts’ Working Group the indicator
“Testing of the cardioverter defibrillator” (QI-ID 50036) will be suspended starting with 2012 as the evidence basis does not always
allow to demand an intraoperative testing of the defibrillator –
a reference range and therefore a precise quality target can
currently not be determined.

Results
There have been no major changes in the quality of care in
comparison to the previous year for the cardio defibrillator
revision and system replacement or removal in the data collection year 2012. The Federal Experts’ Working Group emphasizes
the need for action for the indicator “Lead problem as indication
for intervention” (QI-ID 50034). The proportion of revised leads
is still unacceptably high at 11.9 %.
German Hospital Quality Report 2012 
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Implantable cardioverter defibrillators –
Revision/system replacement/removal
Data basis
2011

2012

Reported

Reported

Expected

Case completeness

8,110

8,826

8,991

98.2 %

506

536

546

98.2 %

Records
Hospitals

Basic statistics
2012
Number Proportion
Age distribution
Number of patients with valid age data
< 50 years

8,786

100 %

787

9.0 %

1,428

16.3 %

60 – 69 years

2,239

25.5 %

70 – 79 years

3,434

39.1 %

80 – 89 years

887

10.1 %

11

0.1 %

Male

6,901

78.5 %

Female

1,885

21.5 %

285

3.2 %

ASA 2: A patient with mild systemic disease

1,983

22.6 %

ASA 3: A patient with severe systemic disease
and functional impairment

5,968

67.9 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

535

6.1 %

15

0.2 %

50 – 59 years

≥ 90 years
Sex

ASA classification
ASA 1: A normal healthy patient

ASA 5: A moribund patient
Project leaders at the AQUA Institute
Dr. Karl Tasche

Florian Rüppel

Prof. Dr. Jürgen Pauletzki
Members of the Federal Experts’ Working Group
Prof. Dr. Dieter W. Behrenbeck,
Solingen

Priv.-Doz. Dr. Christof Kolb,
Munich

Prof. Dr. Steffen Behrens,
Berlin

Dr. Susanne Macher-Heidrich,
Düsseldorf

Dr. Heiko Burger,
Bad Nauheim

Prof. Dr. Andreas Markewitz,
Koblenz

Dr. Christoph Burmeister,
Mainz

Prof. Dr. Bernd Nowak,
Frankfurt am Main

Dr. Jörg van Essen,
Oberursel

Wolf-Dietrich Trenner,
Berlin

Prof. Dr. Gerd Fröhlig,
Homburg/Saar

Prof. Dr. Uwe Wiegand,
Remscheid

Dr. Stephan Knoblich,
Hagen
Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/09n6/
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Implantable cardioverter defibrillators –
Revision/system replacement/removal
Case-based aggregate results (patients)
2011

2012
Cases (patients)

QI-ID

Result

Name of the indicator

50032 Pouch problem as indication for intervention

v

50033 Generator/battery problem as indication for intervention

Result

Numerator (O | E)*

Denominator

1.6 %

1.7 %

611

36,633

2.9 %

2.7 %

1,241

45,419

Trend

=
=
=
=

50034 Lead problem as indication for intervention

v

11.8 %

11.9 %

4,344

36,633

50035 Infection as indication for intervention

v

1.8 %

1.9 %

708

36,633

50037 Intraoperative pacing threshold measurement of atrial
leads

v

98.7 %

98.9 %

1,991

2,013

=

50038 Intraoperative pacing threshold measurement of ventricular
leads

v

98.9 %

98.9 %

6,453

6,523

=

v

98.7 %

99.2 %

2,143

2,161

50040 Intraoperative amplitude measurement of ventricular leads v

99.1 %

99.1 %

3,707

3,739

=
=

Indicator group

Indicator group

Intraoperative pacing threshold measurement in revised leads

Intraoperative amplitude measurement in revised leads

50039 Intraoperative amplitude measurement of atrial leads

Indicator group

Perioperative complications

50041 Surgical complications

v

1.5 %

1.5 %

135

8,786

50042 Dislodgement or dysfunction of atrial leads

v

0.7 %

0.5 %

12

2,249

50043 Dislodgement or dysfunction of ventricular leads

v

0.7 %

0.4 %

24

6,073

v

1.3 %

1.4 %

122

8,786

51196 Ratio of the observed to the expected rate (O / E) of deaths v

1.00

1.14

107
1.22 %

8,786

=
=
=

Indicator group

In-hospital mortality

50044 In-hospital mortality

122
1.39 %

=
=

* for regression-based quality indicators
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Implantable cardioverter defibrillators –
Revision/system replacement/removal
Hospital-based aggregate results for utilization in quality assurance
2012
Hospitals
QI-ID

Name of the indicator

Reference range

Evaluation

Discrepant

Total

Category

(computationally)

Need for
action

50032 Pouch problem as indication for intervention

≤ 5.9 % (TO;
95th percentile)

530

29

2

A

50033 Generator/battery problem as indication for intervention

≤ 7.1 % (TO;
95th percentile)

535

19

1

A

50034 Lead problem as indication for intervention

≤ 24.1 % (TO;
95th percentile)

530

32

2

B

50035 Infection as indication for intervention

≤ 6.1 % (TO;
95th percentile)

530

31

2

A

50037 Intraoperative pacing threshold measurement of atrial leads

≥ 95.0 % (TA)

378

14

1

A

50038 Intraoperative pacing threshold measurement of ventricular
leads

≥ 95.0 % (TA)

498

23

1

A

50039 Intraoperative amplitude measurement of atrial leads

≥ 95.0 % (TA)

390

11

1

A

50040 Intraoperative amplitude measurement of ventricular leads

≥ 95.0 % (TA)

469

16

1

A

50041 Surgical complications

≤ 5.9 % (TO;
95th percentile)

535

39

2

A

50042 Dislodgement or dysfunction of atrial leads

≤ 4.9 % (TO;
95th percentile)

392

7

1

A

50043 Dislodgement or dysfunction of ventricular leads

≤ 3.1 % (TO;
95th percentile)

499

12

1

A

Not defined

535

—

X

X

≤ 6.46 (TO;
95th percentile)

535

18

1

A

Indicator group

Indicator group

Intraoperative pacing threshold measurement in revised leads

Intraoperative amplitude measurement in revised leads

Indicator group

Perioperative complications

Indicator group

In-hospital mortality

50044 In-hospital mortality
51196 Ratio of the observed to the expected rate (O / E) of deaths

TO = Tolerance range; TA = Target range
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Implantable cardioverter defibrillators –
Revision/system replacement/removal
QI-ID 50034: Lead problem as indication for intervention
Quality target

Description
Numerator

Patients with lead problems (Dislodgement, lead fracture,
insulation defect, connector defect, diaphragmatic stimulation,
oversensing, undersensing, stimulation loss/increase in pacing
threshold, infection, perforation or other lead problems) as
indication for revision, system exchange or removal of the ICD
system when the previous ICD surgery was performed at the
same hospital.

Denominator

All patients with defibrillator implantations (09/04) or generator/
battery replacement (09/05)

Reference range

≤ 24.1 % (95th percentile, tolerance range)

Risk adjustment

No further risk adjustment

QI-ID

50034

Comparability with
the results of the
previous year

Comparable

2009

2010

2011

2012

Aggregate result

–

12.0 %

11.8 %

11.9 %

Confidence interval

–

11.6 – 12.3 %

11.5 – 12.1 %

11.5 – 12.2 %

31,584

35,270

36,633

Aggregate result of all patients

Patients with lead problem

40 %

30 %

20 %

10 %

0%
2010

2011

2012

Hospital-based results
Target population of all hospitals

530

Number of hospitals with 0 cases

6

429 Hospitals with ≥ 20 cases
50 %

40 %
Patients with lead problem

The quality indicator takes into consideration all re-admissions in a hospital due to lead problems. Analogous to the quality assurance for revision
interventions for pacemakers, all patients with primary intervention in the
same hospital are taken into account. The target population can only be
estimated using the implantation volume of the same hospital within the
same year.

The aggregate result for this quality indicator is 11.9 % – the proportion
of revised leads is still unacceptably high, particularly when taking into
consideration the limitations that lead to underestimation of the rate
(revisions in the same hospital within the same year).
There were 32 hospitals (6.0 %) “computationally discrepant” in 2012,
most of these had at least 20 cases. For the “computationally discrepant”
hospitals, the number of ICD-patients with lead problems after the primary intervention in the same hospital reached (or exceeded) approximately
one fourth of the implantation volume of the hospital (reference range
≤ 24.1 %), i.e., after (at least) every fourth ICD-implantation a lead prob
lem is expected! Even though it is currently not possible to associate the
lead problems to product defects or intervention-related causes, it seems
essential to follow these computational discrepancies in the Structured
Dialogue. As already mentioned, only early occurring lead problems will
be considered starting with data collection year 2013, so that a relation
to intervention-related causes is more plausible.

50 %

2009

Background

Evaluating the results

Case-based results (patients)

Total number of cases –

The lowest possible frequency of lead problems in relation to the hospital’s
own implantation volume.

The hospital’s results for this indicator can currently only be calculat
ed using revision interventions whose previous index intervention was
conducted in the same hospital. Revision interventions whose course
of treatment has taken place in two or more hospitals (if e.g. index and
follow-up intervention are carried out in different hospitals) are not
included in the external quality assurance of inpatients. This misrepresentation can only be amended through a follow-up of ICD-interventions. The
Federal Experts’ Working Group emphasizes the need for action for this
indicator. The addressed questions – recording of lead problems as early
complications, selection misrepresentation, introduction of a follow-up –
should be discussed on expert conferences and scientific publications.
The Structured Dialogue for the results from 2011 for this indicator led
to the analysis of the results of 36 hospitals, from which 28 statements
were requested. Two hospitals remained “qualitatively discrepant”. One
meeting was set up and 2 target agreements were concluded.

30 %

20 %

10 %

0%
2009
Median

8.6 %

Range

0.0 – 38.6 %

2010

2011

2012

Number of computationally 21 of 429
discrepant hospitals

101 Hospitals with 1 to 19 cases
Median

6.2 %

Range

0.0 – 100.0 %

Number of computationally 11 of 101
discrepant hospitals
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Coronary angiography and percutaneous coronary intervention (PCI)
Prof. Dr. Jürgen Pauletzki, Dr. Karl Tasche, Florian Rüppel, Federal Experts’ Working Group for Cardiology

Introduction

Results

Coronary artery disease (CAD) is defined
as a narrowing of the coronary blood
vessels. The extent and location of this
narrowing are visualized by coronary
angiography. The outcome of coronary
angiography is critical to decide whether
a balloon dilatation, when indicated in
conjunction with stenting, or heart surgery (bypass surgery) is
necessary to improve the blood flow (revascularization).

From the point of view of the Federal Experts’ Working Group for
cardiology the results of the quality assurance of data collec
tion year 2012 show a good quality of care in the clinical area
coronary angiography and percutaneous coronary intervention
(PCI).

Percutaneous coronary interventions (PCI) consist of balloon
dilatation and stent implantation. In a PCI, a catheter with a small
balloon attached to its tip is advanced over a guide wire to the
narrowed area of the coronary vessel. Filling the balloon leads
to dilatation (widening) of the narrowed area (balloon dilatation).
To obtain the best long-term result in balloon dilatation while
preventing the coronary vessels from narrowing again, a small
“wire mesh” (stent) may be implanted if indicated.
Quality assurance in this area focuses not only on success and
complication rates, fluoroscopy time and radiation burden to the
patient, but also on the accuracy of indication for the intervention.
In this regard, the distinction is important as to whether coronary
angiography and PCI are being performed separately or as a
combined intervention (“single-session PCI”).

Services subject to mandatory documentation
Coronary angiography and percutaneous coronary intervention
(PCI) in patients older than 18 years.

Changes in comparison to the previous year
Coronary angiographies for acute coronary syndrome have been
excluded from the numerator and denominator of the quality
indicator “Signs of ischemia as indication for elective coronary
angiography” (QI-ID 399) since the indication is not controversial
in this case. The indication was therefore limited to the indication
examination for elective coronary angiographies and the title has
been adjusted accordingly.
Patients that have been moved to a heart surgery department
or have received a heart catheter support from that department
within the primary hospital stay have been excluded from the
in-hospital mortality indicators in 2012. It is assumed that the
risk of mortality for these patients is mostly determined by the
heart surgery.
The indicators for contrast media volume for 2012 have been
modified from median-based to rate-based indicators.
The modified calculation formula has been applied for the data
of 2012 as well as the data of 2011 for the German Hospital
Quality Report 2012 and the Federal Analysis 2012, so that a
comparison between the two years is possible. The results are
however not comparable to the previously published data of the
Federal Analysis or the German Hospital Quality Report of the previous years ( 2011 and older) for the above mentioned indicators.

© 2014 AQUA Institute GmbH

An improvement of the coronary circulation or revascularization of the blocked coronary arteries is reached in almost
95 % of the cases after coronary interventions for both normal
cases and emergencies of a heart attack. These results could
be held stable on a high level (QI-ID 2063) or further improved
(QI-ID 2064).
The risk-adjusted mortality after PCI (QI-ID 11863) has moder
ately but for the first time significantly increased in 2012 in
comparison to 2011. This result corresponds to the trend of
successive increase of the risk-adjusted mortality over the past
years. The increase of the risk-adjusted in-hospital mortality after PCI in 2012 triggers an extended need for action (category B)
according to the Federal Experts’ Working Group. The indicator is
mostly determined through death due to heart attack. Therefore, these patients should not only be considered for the treatment in the heart catheter laboratory, but medical measures
directly before and after the coronary intervention should also
be included in the future.
As a first step, the Federal Experts’ Working Group considers
introducing the new quality indicators, door-to-balloon-time
(time between arrival at the clinic and the PCI) and reaching
recanalization target of heart attack PCI (TIMI-flow) in 2014.
The Federal Experts’ Working Group recommends recording
Non-ST-elevation-myocardial-infarction (NSTEMI) for optimizing
risk adjustment.
Notable improvements were observed in the indicator groups
of the radiation protection for 2012. The proportion of heart
catheter procedures that exceeded the recommended dosis
reference value has significantly decreased for the second
consecutive year. The contrast media volume given during
a heart catheter procedure has also witnessed significant
improvements.
In total, there were 943 computational discrepancies recorded
in 2011 for the clinical area Coronary angiography and per
cutaneous coronary intervention (PCI). After being examined
in the Structured Dialogue, 90 of them were evaluated as
“qualitatively discrepant”.
The indicator “Signs of ischemia as indication for elective
coronary angiography” (QI-ID 399) has been chosen for a
detailed representation since an appropriate indication is
of major importance for good quality of care. The indicator
“Single-session PCI with dose area product > 8,000 cGy*cm²”
(QI-ID 50749) was selected, because notable quality improvements could be reached in the last two years.
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Coronary angiography and percutaneous coronary intervention (PCI)

Looking forward

Data basis

As part of cross-sectoral observation of the Coronary angio
graphy and percutaneous coronary intervention (PCI), the
feasibility evaluation could be concluded in 2012 and a trial
run has already started in early 2013. The specification of the
existing inpatient clinical area was further developed in such a
way that an adjustment of the data field could already be made
in 2014 for the planned cross-sectoral clinical area (e.g. “doortime”, “balloon-time”, “coronary blood flow (TIMI)”). Further
more, the AQUA Institute has been commissioned by the Federal
Joint Committee with the preparation of using health insurance
claims data for the cross-sectoral QA procedure and to develop
a patient survey specific to the procedure. The Federal Experts’
Working Group recommends developing a diagnosis-related
treatment which takes into consideration heart attacks in addition to procedure-related and cross-sectoral clinical area.

2011

2012

Reported

Reported

Expected

Case completeness

715,469

733,424

728,036

100.7 %

841

890

920

96.7 %

Records
Hospitals

Basic statistics
2012
Number Proportion
Age distribution
Number of patients with valid age data
< 30 years

733,337

100 %

2,427

0.3 %

30 – 39 years

8,225

1.1 %

40 – 49 years

49,210

6.7 %

50 – 59 years

122,954

16.8 %

60 – 69 years

174,020

23.7 %

70 – 79 years

267,669

36.5 %

≥ 80 years

108,832

14.8 %

Male

472,500

64.4 %

Female

260,837

35.6 %

Sex

Project leaders at the AQUA Institute
Prof. Dr. Jürgen Pauletzki

Dr. Karl Tasche

Florian Rüppel
Members of the Federal Experts’ Working Group
Prof. Dr. Dieter W. Behrenbeck,
Solingen

Dr. Susanne Macher-Heidrich,
Düsseldorf

Dr. Volker Bohlscheid,
Neubrandenburg

Sabine Paulus,
Bernau

Prof. Dr. Günther Breithardt,
Münster

Dr. Gerda Rentschler,
Stuttgart

Dr. Christoph Burmeister,
Mainz

Prof. Dr. Karl Heinrich Scholz,
Hildesheim

Christa Flerchinger,
Frankfurt

Wolf-Dietrich Trenner,
Berlin

Prof. Dr. Hans W. Höpp,
Cologne

Prof. Dr. Wolfram Voelker,
Würzburg

Dr. Stephan Knoblich,
Hagen

Prof. Dr. Armin Welz,
Bonn

Dr. Benny Levenson,
Berlin
Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/21n3/

Explanation of the following tables:
* for regression-based quality indicators
TO = Tolerance range

German Hospital Quality Report 2012 

1

MACCE = Major Adverse Cardiac and Cerebrovascular Events (intra- and post-procedural:
stroke, heart attack, death)

2

The dose area product (Gy*cm2 = 100cGy*cm2) iis defined as the product of the irra
diated area (in cm2) and the dose effective there (Gy = Gray).
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Coronary angiography and percutaneous coronary intervention (PCI)
Case-based aggregate results (patients)

2011

2012
Cases (patients)

QI-ID

Name of the indicator

399

Signs of ischemia as indication for elective coronary
angiography

Result

Result

Numerator (O | E)*

Denominator

Trend

v

92.5 %

92.4 %

390,568

422,703

=

v

40.3 %

40.1 %

171,727

428,043

50750 Common recommendation for invasive therapy after coronary v
angiography

40.3 %

40.1 %

171,727

428,043

v

3.9 %

4.0 %

5,664

142,813

=
=
=

2063

Achieving the recanalization target in PCI with the indication v
“Acute coronary syndrome with ST elevation up to 24 h”

94.5 %

94.5 %

44,845

47,443

2064

Achieving the recanalization target in all PCI

94.1 %

94.4 %

285,231

302,311

Indicator group

Recommended for invasive therapy after coronary angiography

2061

Indicator group

2062

Rare recommendation for invasive therapy after coronary
angiography

PCI despite lack of clinical and/or non-invasive signs of
ischemia
Achieving the recanalization target in PCI

v

=
+

Indicator group

MACCE 1

=
=
=

414

MACCE in isolated coronary angiography

1.2 %

1.3 %

5,783

444,033

415

MACCE in PCI

3.1 %

3.3 %

9,492

289,304

2232

MACCE in primary PCI due to an ST elevation infarction

8.4 %

8.8 %

4,519

51,109

v

1.0 %

1.1 %

4,622

419,772

50829 Ratio of the observed to the expected rate (O / E) of deaths v
in isolated coronary angiography

1.00

1.04

3,744
0.96 %

389,026

417

v

2.5 %

2.7 %

7,666

286,000

11863 Ratio of the observed to the expected rate (O / E) of deaths v
in PCI

1.00

1.06

6,450
2.29 %

281,065

2311

1.8 %

1.5 %

3,600

235,170

+
=
=

In-hospital mortality

Indicator group

Indicator group

416

In-hospital mortality in isolated coronary angiography

In-hospital mortality in PCI

Incomplete documentation on diabetes mellitus and kidney
failure with a length of stay > 1 day

3,877
1.00 %

6,867
2.44 %

=
=
=
-

Fluoroscopy time

419

Median of fluoroscopy time in isolated coronary angiography v

2.9 min

3.0 min

461,922

2073

Median of fluoroscopy time in PCI

v

9.0 min

9.0 min

302,311

12774 Isolated coronary angiography with dose area product
> 3,500 cGy*cm²

v

29.9 %

26.4 %

121,429

459,887

12775 Isolated PCI with dose area product > 6,000 cGy*cm²

v

32.5 %

29.7 %

8,771

29,501

50749 Single-session PCI with dose area product > 8,000 cGy*cm² v

27.5 %

24.4 %

66,025

271,075

0.5 %

0.4 %

3,320

764,233

8.8 %

8.5 %

39,219

461,922

51406 Isolated PCI with a contrast media volume > 200 ml

20.3 %

20.5 %

6,111

29,845

51407 Single-session PCI with a contrast media volume > 250 ml

16.8 %

16.2 %

44,261

272,466

Indicator group

Dose area product2

12773 Missing documentation of the dose area product

+
+
+
+

Indicator group

Contrast media volume

51405 Isolated coronary angiography with a contrast media
volume > 150 ml

For explanation of the table see the previous page.
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Coronary angiography and percutaneous coronary intervention (PCI)
Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
QI-ID

Name of the indicator

399

Signs of ischemia as indication for elective coronary
angiography

Reference range

Total

Evaluation

Discrepant

Category

(computationally)

Need for
action

≥ 80.0 % (TO)

816

63

2

A

≥ 23.8 % (TO;
5th percentile))

623

77

3

A

≤ 56.1 % (TO;
95th percentile)

623

39

2

A

≤ 10.0 % (TO)

625

56

2

A

Indicator group

Recommended for invasive therapy after coronary angiography

2061

50750 Common recommendation for invasive therapy after coronary
angiography
2062

Indicator group

Rare recommendation for invasive therapy after coronary
angiography

PCI despite lack of clinical and/or non-invasive signs of
ischemia
Achieving the recanalization target in PCI

2063

Achieving the recanalization target in PCI with the indication
“Acute coronary syndrome with ST elevation up to 24 h”

≥ 85.0 % (TO)

595

18

2

A

2064

Achieving the recanalization target in all PCI

≥ 85.0 % (TO)

699

21

2

A

Indicator group

MACCE

414

MACCE in isolated coronary angiography

≤ 3.2 % (TO;
95th percentile)

869

51

2

A

415

MACCE in PCI

≤ 6.6 % (TO;
95th percentile)

699

43

2

A

2232

MACCE in primary PCI due to an ST elevation infarction

≤ 15.9 % (TO;
95th percentile)

609

54

2

A

Not defined

867

—

X

X

≤ 2.71 (TO;
95th percentile)

862

48

2

A

Not defined

699

—

X

X

≤ 2.40 (TO;
95th percentile)

699

35

2

B

Not defined

697

—

X

X

≤ 5.0 min (TO)

870

55

2

A

≤ 12.0 min (TO)

699

73

3

A

12774 Isolated coronary angiography with dose area product
> 3,500 cGy*cm²

≤ 51.1 % (TO;
95th percentile)

855

48

2

A

12775 Isolated PCI with dose area product > 6,000 cGy*cm²

≤ 61.9 % (TO;
95th percentile)

532

40

2

A

50749 Single-session PCI with dose area product > 8,000 cGy*cm²

≤ 51.9 % (TO;
95th percentile)

686

33

2

A

12773 Missing documentation of the dose area product

≤ 1.6 % (TO;
90th percentile)

880

111

2

A

51405 Isolated coronary angiography with a contrast media volume
> 150 ml

≤ 21.7 % (TO;
95th percentile)

870

54

2

A

51406 Isolated PCI with a contrast media volume > 200 ml

≤ 48.3 % (TO;
95th percentile)

536

50

2

A

51407 Single-session PCI with a contrast media volume > 250 ml

≤ 37.9 % (TO;
95th percentile)

691

38

2

A

In-hospital mortality

Indicator group

416

50829 Ratio of the observed to the expected rate (O / E) of deaths in
isolated coronary angiography
417

In-hospital mortality in PCI

11863 Ratio of the observed to the expected rate (O / E) of deaths in PCI
2311

Indicator group

In-hospital mortality in isolated coronary angiography

Incomplete documentation on diabetes mellitus and kidney
failure with a length of stay > 1 day
Fluoroscopy time

419

Median of fluoroscopy time in isolated coronary angiography

2073

Median of fluoroscopy time in PCI

Indicator group

Dose area product

Indicator group

Contrast media volume

German Hospital Quality Report 2012 
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Coronary angiography and percutaneous coronary intervention (PCI)
QI-ID 399: Signs of ischemia as indication for elective coronary angiography

Quality target

Description

As often as possible signs of ischemia in leading indication “known CAD”
or “suspicion of CAD or exclusion of CAD” or “elective control after
coronary intervention”, i.e., the indication should be supported by the
corresponding clinic and findings.

Numerator

Patients with stable angina pectoris, exertional dyspnoea or
dyspnoea at rest or patients with objective (apparatus) signs of
ischemia under burden (excercise ECG or other tests)

Denominator

All coronary angiographies with previous indication “known CAD”
or “suspicion of CAD or exclusion of CAD” or “elective control
after coronary intervention” on patients without acute coronary
syndrome

Background

Reference range

≥ 80.0 % (tolerance range)

Risk adjustment

No further risk adjustment

QI-ID

399

Comparability with
the results of the
previous year

Limited comparability due to changed computational rules

The invasive coronary diagnostic is especially indicated when there
is sufficient suspicion of a coronary blood flow disturbance (coronary
artery disease CAD) and if a notable improvement of the complaints and
prognosis can be expected through revascularization.
The guidelines agree that an indication for elective coronary angiography
should have non-invasive diagnostic (excercise ECG or similar) pointing
towards a coronary ischemia. If there are no objective signs of ischemia
besides the acute coronary syndrome, a coronary angiography is only
indicated in justified individual cases.

Case-based results (patients)
2009

2010

2011

2012

Aggregate result

92.7 %

93.0 %

92.5 %

92.4 %

Confidence interval

92.6 – 92.7 %

92.9 – 93.1 %

92.4 – 92.6 %

92.3 – 92.5 %

445,876

416,657

422,703

Total number of cases 430,718

Aggregate result of all patients

Accurate indication for this intervention is highly important considering
the continuous increase of coronary angiographies in Germany. The indicator for elective coronary angiography has been viewed more critically in 2012. Patients with acute coronary syndrome were excluded from
the indicator, since there is an indisputably urgent or even an emergency
indication for a coronary angiography for these patients. Therefore, the
results of this indicator are only to a certain extent comparable to the
results of the previous year.
The federal average for the elective coronary angiography justified by
objective ischemia signs as indication was at 92.4 %. The federal results
are therefore within the reference range of ≥ 80 % and indicate a good
quality of care. The range of 19.9 % to 100 % for hospitals with at least
20 cases show, however, that further consideration of the indicator is still
necessary. Sixty three out of 816 hospitals did not reach the refer
ence range of ≥ 80 % in 2012 and will be examined thoroughly in the
Structured Dialogue.
Up to now this indicator only had minimum standard defined. A more
differentiated documentation is desirable which depicts the individual
case regarding all indication recommendations of the guidelines. The
presentation of this indicator is very complex, but efforts were already
made in the clinical areas of Pacemaker and Cardioverter defibrillators –
Implantation. Since the numerator is based on self-estimated information
from the hospital (objective (apparatus) signs of ischemia und burden:
yes/questionable/no/unknown), it is necessary to examine the validity
of the corresponding data fields through generating randomized on-site
samples.

90 %
Signs of ischemia as indication for elective
coronary angiography

Evaluating the results

100 %

80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2009

2010

2011

2012

2011

2012

Hospital-based results
Target population of all hospitals

816

Number of hospitals with 0 cases

74

641 Hospitals with ≥ 20 cases
100 %
Signs of ischemia as indication for elective
coronary angiography

Even after revascularization (bypass surgery or PCI), there is no indication
for another coronary angiography as a control angiography if there are
no signs of ischemia. In certain cases at particularly high risk for a possible cardiavascular event, an elective control angiography can be indicated
independently from non-invasive evidence of ischemia.

90 %
80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2009

Median

94.2 %

Range

19.9 – 100.0 %

2010

Number of computationally 27 of 641
discrepant hospitals

175 Hospitals with 1 to 19 cases
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Median

100.0 %

Range

0.0 – 100.0 %

Number of computationally 36 of 175
discrepant hospitals
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Coronary angiography and percutaneous coronary intervention (PCI)
QI-ID 50749: Single-session PCI with dose area product > 8,000 cGy*cm²

Quality target

Description
Numerator

Single-session PCI with dose area product > 8,000 cGy*cm²

Denominator

All single-session PCI with known dose area product

Reference range

≤ 51.9 % (95th percentile, tolerance range)

Risk adjustment

Stratification

QI-ID

50749

Comparability with
the results of the
previous year

Comparable

Background

Case-based results (patients)
2009

2010

2011

2012

Aggregate result

–

28.9 %

27.5 %

24.4 %

Confidence interval

–

28.8 – 29.1 %

27.3 – 27.7 %

24.2 – 24.5 %

252,538

263,309

271,075

Total number of cases —

Aggregate result of all patients
100 %
Single-session PCI with dose area product
> 8.000 cGy*cm²

90 %
80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2009

2010

2011

2012

Hospital-based results
Target population of all hospitals

686

Number of hospitals with 0 cases

204

Single-session PCI with dose area product
> 8.000 cGy*cm²

90 %
80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%

Median

18.5 %

Range

0.0 – 73.1 %

2011

2012

Number of computationally 26 of 560
discrepant hospitals

126 Hospitals with 1 to 19 cases
Median

0.0 %

Range

0.0 – 100.0 %

As the level of radiation burden is most significantly dependent upon
whether the coronary angiography and coronary intervention are
performed in isolated heart procedure or together (single-session

PCI), the dose area product requires particular attention. This indicator
exclusively considers the dose area product in single-session PCI. While
up to 2011 only median dose area product was recorded, a rate-based
indicator was created in 2012. This measures the proportion of singlesession PCI procedures with a dose area product exceeding a certain
threshold (8,000 cGy*cm²). This dose reference value was calculated
additionally and analogously to the method used by the Federal Office
for Radiation Protection by the AQUA Institute, since the Federal Office
for Radiation Protection only published the dose reference values for the
isolated coronary angiography and the isolated coronary intervention.

The rate of single-session PCI that exceeded the dose reference value
has further decreased from 27.5 % last year to 24.4 % this year. The
overall rate witnessed a statistically significant decrease from year to
year since the introduction of the rate-based indicator. While the medianbased indicator for the years 2008 to 2010 recorded a constant increase
of the dose area product, which triggered a special need for action
(category C), the change to a rate-based indicator and therefore a deter
mination of a standardized target value for each examination could r each
a clear trend reversal. The special need for action could therefore be
revoked in 2011. The median of the dose area product in 2012 was,
below that in 2008. This development points to the importance of not
only documenting the measured values, but to develop a standardized,
accepted target set for the individual treatments or examinations. In
this way a better conjunction can be made between the external quality
assurance and the clinical quality improvement.

100 %

2010

Heart catheter procedure requires constant use of x-rays in order to
determine the position of the catheter and to display the coronary
arteries as well as the aorta and heart spaces that are filled with the
contrast media. This however, places the patient and the examiner under
radiation burden. The radiation burden is measured as dose area product
(Gy*cm² = 100 cGy*cm²). This variable is defined as the product of the
irradiated area (in cm²) and the radiation dose effective there and is
expressed in “Gray” (Gy). The dose area product is a major parameter of
radiation protection and therefore relevant to illustrate quality in relation
to patient safety.

Evaluating the results

560 Hospitals with ≥ 20 cases

2009

As few as possible single-session PCI with dose area product
> 8,000 cGy*cm².

Number of computationally 7 of 126
discrepant hospitals
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There were 33 hospitals computationally discrepant regarding the toler
ance range (≤ 51.9 %; 95tth percentile). They were examined in the Structured Dialogue. The Structured Dialogue for the results of the previous
year (2011) included 46 computationally discrepant hospitals, of which
seven remained qualitatively discrepant after their examination.
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Coronary surgery, isolated
Dr. Tonia Kazmaier, Martina Köppen, Federal Experts’ Working Group for Heart Surgery

Introduction
Coronary artery disease (CAD) is defined
as a narrowing of the coronary blood
vessels. In most cases, hardening of the
arteries (arteriosclerosis) is the cause
of the disease. In the advanced stage
of CAD, there is disproportion between
oxygen demand and supply in the myocardium (heart muscles). This clinical picture manifests, for example, as sudden attacks of pain in the chest (angina pectoris).
The clinical consequences of CAD – including heart failure,
myocardial infarction and cardiac dysrhythmias – rank top in
the statistics for death causes in Germany. The main objectives
in the treatment of chronic CAD are to enhance the patient’s
quality of life by decreasing the frequency of angina pectoris,
improving the patient’s exercise capability, preventing clinical
consequences of CAD (particularly myocardial infarction and
heart failure) and to reduce mortality.
Bypass surgery is one of the options for treating narrowed
coronary vessels. This procedure involves grafting a blood
vessel (vein or artery) from elsewhere of the body and using
it to replace the stenotic or occluded section of the affected
coronary artery.
The clinical area presented here considers patients who have
undergone surgery exclusively on their coronary blood vessels,
hence the term “isolated coronary surgery”.

Services subject to mandatory documentation
All coronary surgeries performed on patients older than 18 years
are documented. Simultaneous surgeries on the heart, heart
valves (with the exception of the aortic valve) and vessels
close to the heart as well as simultaneous interventions on
the internal carotid artery and heart surgery performed for
treating poly trauma are excluded from the mandatory documentation. To ensure comparability of hospital-based results,
the analysis of this clinical area only presents isolated surgeries
on the coronary arteries.

of deaths” (QI-ID 11617) were invited to join a cooperative
meeting. In this meeting the reasons behind discrepancies were
analyzed and target agreements for quality improvements were
concluded.
In conclusion the Structured Dialogue showed that there
were 4 computational discrepancies (4 hospitals) evaluated
as “qualitatively non-discrepant” and 11 computational discrep
ancies (11 hospitals) evaluated as “qualitatively non-discrepant
with special monitoring” and 5 computational discrepancies
(5 hospitals) evaluated as “qualitatively discrepant”. Of these
5 qualitatively discrepant results there were two cases due to
improper documentation.

Looking forward
Even if the aggregate results in this clinical area have been
stable for years and show a good quality of care, the Federal
Experts’ Working Group emphasizes the necessity of long term
follow-up (i.e., recording of follow-up data after 1 year and longer) for the quality assurance of the indicator groups “Postoperative 
mediastinitis” and “Mortality”. The indicator group
“Postoperative mediastinitis” is of major importnace, however a
mediastinitis is often only recognized after the hospital stay
and is therefore not recorded in the current QA documenta
tion. The inquiry of mortality after 30 days is currently optional.
Therefore the survival status is known for only 79.2 % of the
cases. In order to increase the informative value of the indicator
group “Postoperative mediastinitis” and the indicator “Mortality
after 30 days” (QI-ID 351), the Federal Experts’ Working Group
urgently recommends using health insurance claims data in the
future for long term follow-up after the hospital stay.

Changes in comparison to the previous year
None.

Results
All results at the federal level in this clinical area are almost
unchanged in comparison to the previous year and show an
overall stable and good quality of care. From the Federal E
 xperts’
Working Group’s point of view there is no special need for
action since the overall spread of the results is not wide and
the explanation of computational discrepancies is evaluated as
sufficient in the Structured Dialogue.
Based on the data of 2011 there was a total of 20 computation
ally discrepant results (20 hospitals) identified by the quality
indicators and initiated the Structured Dialogue in the clinical
area Coronary surgery, isolated. The representatives of two
hospitals with computationally discrepant results for the

indicator “Ratio of the observed to the expected rate (O / E)
© 2014 AQUA Institute GmbH
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Data basis
2011

2012

Reported

Reported

Expected

Case completeness

66,372

67,600

67,308

100.4 %

99

94

100

94.0 %

n/a

n/a

Records
Hospitals

Of which coronary surgery, isolated
Records

40,787

40,532

Basic statistics
2012
Number Proportion
Age distribution
Number of patients with valid age data

40,195

100 %

< 50 years

1,937

4.8 %

50 – 59 years

6,764

16.8 %

60 – 69 years

11,641

29.0 %

70 – 79 years

16,257

40.4 %

80 – 89 years

3,559

8.9 %

37

0.1 %

31,722

78.9 %

8,473

21.1 %

1,240

3.1 %

≥ 90 years
Sex
Male
Female
ASA classification
ASA 1: A normal healthy patient
ASA 2: A patient with mild systemic disease

3,769

9.4 %

ASA 3: A patient with severe systemic disease
and functional impairment

29,406

73.2 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

5,539

13.8 %

241

0.6 %

ASA 5: A moribund patient
Project leaders at the AQUA Institute
Dr. Tonia Kazmaier

Martina Köppen

Members of the Federal Experts’ Working Group
Dr. Andreas Beckmann,
Duisburg

Priv.-Doz. Dr. Horst Laube,
Berlin

Dr. Klaus Döbler,
Stuttgart

Dr. Wolfgang Schiller,
Bonn

Dr. Marius Großmann,
Göttingen

Wolf-Dietrich Trenner,
Berlin

Prof. Dr. Jan F. Gummert,
Bad Oeynhausen

Prof. Dr. Armin Welz,
Bonn

Prof. Dr. Christian W. Hamm,
Bad Nauheim

Dr. Christine Wessmann,
Frankfurt am Main

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/HCH-K/
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Case-based aggregate results (patients)

2011

2012
Cases (patients)

QI-ID

Name of the indicator

332

Use of the left internal mammary artery

Result

v

Result

Numerator (O | E)*

Denominator

Trend

93.7 %

94.1 %

32,401

34,417

=
=
=
=

Indicator group

Postoperative mediastinitis

2256

Postoperative mediastinitis after elective/urgent surgery

0.5 %

0.4 %

128

34,398

2257

Postoperative mediastinitis in risk class 0 or 1 (by NNIS)1

0.4 %

0.4 %

114

31,373

2259

Neurological complications in elective/urgent surgery

0.9 %

0.8 %

277

32,800

Indicator group

Mortality

348

In-hospital mortality

v

3.0 %

3.1 %

1,228

40,160

349

In-hospital mortality after elective/urgent surgery

v

1.9 %

2.0 %

684

34,429

11617 Ratio of the observed to the expected rate (O / E) of deaths v

1.00

1.04

1,128
2.87 %

39,282

1,177
3.00 %

353

Status on the 30th postoperative day

v

78.3 %

79.2 %

31,798

40,160

351

Mortality after 30 days

v

3.2 %

3.1 %

730

23,274

* for regression-based quality indicators
1

NNIS (National Nosocomial Infections Surveillance); This is an additive score used in risk
adjustment; one risk point is assigned whenever ASA ≥ 3, surgery time > 75th percentile
of the distribution of the surgery times for the surgery type under review and / or the
intervention is contaminated or septic.
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Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
QI-ID

Name of the indicator

332

Use of the left internal mammary artery

Reference range

Evaluation

Discrepant

Total

Category

(computationally)

Need for
action

≥ 90.0 % (TA)

80

2

1

A

Not defined

80

—

X

X

Indicator group

Postoperative mediastinitis

2256

Postoperative mediastinitis after elective/urgent surgery

2257

Postoperative mediastinitis in risk class 0 or 1 (by NNIS)

≤ 1.2 % (TO;
95th percentile)

80

2

2

A

2259

Neurological complications in elective/urgent surgery

≤ 2.2 % (TO;
95th percentile)

80

4

2

A

Indicator group

Mortality

348

In-hospital mortality

Not defined

80

—

X

X

349

In-hospital mortality after elective/urgent surgery

Not defined

80

—

X

X

11617

Ratio of the observed to the expected rate (O / E) of deaths

≤ 1.57 (TO;
90th percentile)

80

7

2

A

353

Status on the 30th postoperative day

Not defined

80

—

X

X

351

Mortality after 30 days

Not defined

43

—

X

X

TO = Tolerance range; TA = Target range

German Hospital Quality Report 2012 

© 2014 AQUA Institute GmbH

67

Results

Aortic valve surgery, isolated
Dr. Tonia Kazmaier, Martina Köppen, Federal Experts’ Working Group for Heart Surgery

Introduction

Changes in comparison to the previous year
The aortic valve is the “gate” between the
left cardiac ventricle and the aorta. Aortic
valve failure is referred to when this valve
fails to close properly. A narrowing of this
valve is termed aortic valve stenosis.

Both of these functional disorders require
the heart to work harder to pump blood and lead to overburden
ing of the heart muscle. The symptoms of aortic valve stenosis
depend on how strongly the blood flow is restricted. Possible
signs include exercise-induced shortness of breath, premature
fatigue, dizziness and tendency to collapse, irregular cardiac
rhythm or heart pain. Low-grade aortic valve stenosis often
follows an asymptomatic course. In severe cases, diseases of
the aortic valve are treated surgically by implanting an artificial
heart valve.

Complications that can occur after aortic valve implantation
have been recorded since 2012. In the first year of documentation, the results are not reported as indicator result but are
presented in the so-called basic analysis of the results at the
federal level.

Device-Embolization

Aortic regurgitation

2nd grade

Cerebral embolism
LV-Decompensation

Aortic valve replacement can be performed by “open” surgery
where the heart is stopped and a heart-lung machine is used
(conventional method).

pp

pp

In transapical aortic valve replacement, the apex of the heart
is exposed making a 3–5 cm long incision through the ribs
(left rib cage, in the 4th or 5th intercostal space).
Endovascular aortic valve replacement requires a targeted
puncture, usually in the inguinal artery.

Both catheter-supported procedures include dilating the segment of the old, narrowed aortic valve using a special balloon
catheter system. Then, the folded heart valve prosthesis is
advanced using a catheter into this position. The affected aortic
valve is pushed to the wall and the prosthesis is then released
and deployed.
The clinical area presented here considers patients in whom
only the aortic valve was replaced.
Because the methods and patients’ groups of the “conventional”
and the “catheter-supported” procedure differ p
articularly
in terms of risk profile, the two procedures are calculated
separately:
pp

Aortic valve surgery, isolated – conventional

pp

Aortic valve surgery, isolated – catheter-supported

Services subject to mandatory documentation
All surgeries on the aortic valve using the heart-lung machine
as well as all catheter-supported surgeries on the aortic valve
(transapical or endovascular) are recorded. Simultaneous surgeries on the heart, all other heart valves and the vessels near
the heart as well as simultaneous surgeries on the internal
carotid artery and heart surgical operations that take place in
poly-trauma treatment are excluded from mandatory docu
mentation. The evaluation of this clinical area will exclusively
present isolated surgeries on the aortic valve to ensure comparability of the hospital-based results.
© 2014 AQUA Institute GmbH

0.32
0.22

Dysrhythmia

Pericardial tamponade

For patients with a high operative risk, it is possible to implant the
aortic valve by a catheter-supported method. This procedure uses
either a “transapical” or an “endovascular” access for the surgery:

0.0

0.68

0.08

0.76

0.02

1.32

0.29

Aortic dissection

0.23
0.04
0.05
0.43

0.11
0.07

2.39

1.22

0.18

% 0 0.5
conventional
surgery

2.01

0.15

0.37
0.22
0.07

Device-Malpositioning

0.99

0.18
0.0
0.03

Annulus-Rupture

Coronary ostia closure

3.14

2.01

0.88

1.0

catheter-supported
transapical method

1.5

2.0

2.5

3.0

3.5

catheter-supported
endovascular method

Figure 1: Intervention-related complications in aortic valve interventions
in 2012

Results
Ninety one hospitals delivered records for the catheter-supported
method in 2012. The same service was provided to a lesser
extent by 4 further hospitals, but these have not delivered any
records. From these 95 data delivering hospitals there were 18
providing this service without having a heart surgery department.
The number of delivered records for the catheter-supported
aortic valve intervention has constantly increased over the
past five years. The number of delivered records for conventional surgery, however, has only slightly decreased. In the
mean time there are approximately as many patients receiving
catheter-supported aortic valve intervention as those undergoing c onventional surgery.
The results of the quality indicators based on data of 2012
are almost unchanged compared to the previous year in
the clinical area Aortic valve surgery, isolated – conventional.
The non-risk-adjusted in-hospital mortality rate is identical to
that of the previous year (2.9 %). The range of the results has
increased: in 2011 from 0 % to 7.8 % and in 2012 from 0 %
to10.4 %. In order to be able to compare hospital results despite
different risk profile of the treated patients, a risk adjustment
was executed. The coefficients used are always based on the
results of the previous year and are calculated together for the
conventional and the catheter-supported aortic interventions.
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According to recalculations, the ratio of the observed rate to
the expected rate (O / E) of deaths for 2011 was 0.92 and
for 2012 it was also at 0.92.

Looking forward

Number of patients with at least
1 aortic valve intervention

25,000

catheter-supported
conventional

20,000
9,341
7,231

15,000

4,839
2,565

10,000

documentation quality improvement were concluded with
3 hospitals.

10,285 10,309 10,266

9,929

5,000

0
2009

2010

2011

2012

Figure 2: Number of patients with at least 1 aortic valve intervention
(sorted by data collection year)

The rate of non-risk-adjusted in-hospital mortality for the
clinical area Aortic valve surgery, isolated – catheter-supported
has d
 ecreased in comparison to the previous year from 7.1 % to
5.8 %. The results, however, still are relatively widely distributed
(0 % to 16.7 %). Risk adjustment results in a ratio of the observed
to the expected rate (O / E) of 1.06 in 2011. The ratio of the
observed to the expected rate (O / E) is 0.91 in 2012. In spite of
the overall improvement in the risk-adjusted mortality rate, the
results of the subgroup analysis are consistent with those of the
previous year in that the observed mortality for the two lower
risk classes (AKL-Score < 3 % and 3 – 6 %) is higher than the
expected mortality. The high risk class (AKL-Score ≥ 10 %) on
the other hand, has a lower observed morality than the e
 xpected
morality (12.43 % versus 16.75 %). This supports the consented
recommendation of the professional associations of only using
this method for high risk patients and illustrates the necessity
of a critical analysis for indication.
There were 25 computational discrepancies (24 hospitals)
which initiated the Structured Dialogue based on the data
of 2011 for the quality indicators of the conventional and
catheter-supported aortic valve surgery. For 2 hospitals a
meeting was set up with experts and 2 target agreements were
concluded. Next, 4 computational discrepancies were evaluated
as “qualitatively non-discrepant”, 16 as “qualitatively nondiscrepant with special monitoring” and 5 as “qualitatively
discrepant”.
Data validation, which is being conducted since 2010 in
cludes examining the case completeness for the clinical
areas for 
target statistics Aortic valve surgery, isolated –
catheter-supported endovascular and Aortic valve surgery,
isolated – catheter-supported transapical. A documentation
rate below 95 % would initiate the Structured Dialogue. The
quality of documentation has improved in comparison to the
previous year. The number of computational discrepancies
has decreased from 30 to 21 through the increase of the
documentation rate. However, 4 hospitals were classified as
“repeatedly qualitatively discrepant”. Target agreements for
German Hospital Quality Report 2012 

The evaluation of the data fields implemented in 2012 for
complications in aortic valve implantation shows that the

complications vary depending on the intervention method

(conventional surgery, catheter-supported endovascular or

catheter-supported transapical method). In order to identify

quality deficiencies, corresponding indicators are developed
together with the Federal Experts’ Working Group.
Even though the results for the indicator group “Mortality”
in the clinical area Aortic valve surgery, isolated – cathetersupported have improved, a noncritical indication should be
avoided, particularly considering the risk class analysis. The
unexpectedly low rates for indication require a differentiated
analysis. The considerably wide range between 8.7 % and
80.6 % demonstrates how different the recommendations for
indication regarding catheter-supported procedures are being
implemented in hospitals. The Federal Experts’ Working Group
considers the number of patients with ASA classification 1 and
2 who received a catheter-supported aortic valve unexpectedly
high. It can be surmised that there were no developed aortic
valve stenosis there. The reasons behind low indicator results
will be analyzed in the Structured Dialogue. Regardless of the
results of these analyses, the available facts are to be critically
questioned and should be discussed soon by the responsible
committee.
The documentation of the 30-day mortality is currently option
al. Therefore, based on the available data only a limited statement can be made concerning the quality of care. It is, however,
particularly necessary for this new method, considering the lack
of evidence and long term results that the 30-day mortality is
mandatorily documented. Furthermore, the time frame of the
follow-up should be lengthened considerably in order to be able
to include the middle term and lack of long term results in the
evaluation. The Federal Experts’ Working Group recommends
therefore using health insurance claims data in the future in
order to realize the long term observation after the hospital stay.
Interdisciplinary position papers and guidelines of the nation
al and international scientific groups in Europe and the USA
have a consented recommendation that the catheter-supported aortic valve implantation should only be conducted by
an interdisciplinary team in centers that have a heart surgery
department (Figullar et al. 2009; Vahanian et al. 2012). The
Federal Experts’ Working Group points out that conducting
this procedure without having a heart surgery department
(in the 18 hospitals in 2012), does not agree with the scientific
recommendation.
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Data basis

Basic statistics
2011

Aortic valve surgery, isolated – catheter-supported

2012

Reported

Reported

Expected

Case completeness

66,372

67,600

67,308

100.4 %

99

94

100

94.0 %

Records
Hospitals

Of which aortic valve surgery, isolated – conventional
Records

10,776

10,324

2012
Number Proportion
Age distribution
Number of patients with valid age data

k. A.

k. A.

Of which clinical area for target statistics:
Aortic valve surgery, isolated – catheter-supported endovascular
Records

4,747

6,782

6,726

100.8 %

Of which clinical area for target statistics:
Aortic valve surgery, isolated – catheter-supported transapical
Records

2,749

2,903

2,914

9,341

100 %

5

0.1 %

50 – 59 years

41

0.4 %

60 – 69 years

329

3.5 %

70 – 79 years

2,991

32.0 %

80 – 89 years

5,487

58.7 %

488

5.2 %

< 50 years

≥ 90 years

99.6 %
Sex

Basic statistics

Male

4,261

45.6 %

Aortic valve surgery, isolated – conventional

Female

5,080

54.4 %

ASA classification

2012
Number Proportion
Age distribution
Number of patients with valid age data
< 50 years

9,929

100 %

ASA 1: A normal healthy patient

177

1.9 %

ASA 2: A patient with mild systemic disease

722

7.7 %

ASA 3: A patient with severe systemic disease
and functional impairment

7,024

75.2 %

1,376

14.7 %

42

0.5 %

635

6.4 %

50 – 59 years

1,143

11.5 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

60 – 69 years

2,221

22.4 %

ASA 5: A moribund patient

70 – 79 years

4,677

47.1 %

80 – 89 years

1,244

12.5 %

9

0.1 %

Male

5,913

59.6 %

Female

4,016

40.4 %

≥ 90 years
Sex

317

3.2 %

ASA 2: A patient with mild systemic disease

1,033

10.4 %

ASA 3: A patient with severe systemic disease
and functional impairment

7,555

76.1 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

983

9.9 %

41

0.4 %

ASA 5: A moribund patient

Dr. Tonia Kazmaier

Martina Köppen

Members of the Federal Experts’ Working Group

ASA classification
ASA 1: A normal healthy patient

Project leaders at the AQUA Institute

Dr. Andreas Beckmann,
Duisburg

Priv.-Doz. Dr. Horst Laube,
Berlin

Dr. Klaus Döbler,
Stuttgart

Dr. Wolfgang Schiller,
Bonn

Dr. Marius Großmann,
Göttingen

Wolf-Dietrich Trenner,
Berlin

Prof. Dr. Jan F. Gummert,
Bad Oeynhausen

Prof. Dr. Armin Welz,
Bonn

Prof. Dr. Christian W. Hamm,
Bad Nauheim

Dr. Christine Wessmann,
Frankfurt am Main

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
Isolated aortic valve surgery – conventional
www.sqg.de/themen/HCH-AORT-CHIR/
Isolated aortic valve surgery – catheter-supported
www.sqg.de/themen/HCH-AORT-KATH/

References:
Figulla, HR; Cremer, J; Walther, T; Gerckens, U; Erbel, R; Osterspey, A; Zahn, R (2009).
Positionspapier zur kathetergeführten Aortenklappenintervention. Kardiologe 3: 199–206.
Vahanian, A; Alfieri, O; Andreotti, F; Antunes, MJ; Barón-Esquivias, G; Baumgartner, H;
Borger, MA (2012). Guidelines on the management of valvular heart disease (version
2012): The Joint Task Force on the Management of Valvular Heart Disease of the European
Society of Cardiology (ESC) and the European Association for Cardio-Thoracic Surgery
(EACTS). European Heart Journal 33(19): 2451–2496.
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Case-based aggregate results (patients)

2011

2012
Cases (patients)

QI-ID

Name of the indicator

Result

Result

Numerator (O | E)*

Denominator

Trend

Indicator group

Aortic valve surgery, isolated – conventional
Postoperative mediastinitis

2263

Postoperative mediastinitis after elective/urgent surgery

0.3 %

0.3 %

26

9,472

2280

Postoperative mediastinitis in risk class 0 or 1 (by NNIS)

0.3 %

0.2 %

19

7,692

2282

Neurological complications in elective/urgent surgery

1.1 %

0.8 %

69

9,038

=
=
=

Indicator group

Mortality

340

In-hospital mortality

v

2.9 %

2.9 %

288

9,900

341

In-hospital mortality after elective/urgent surgery

v

2.4 %

2.2 %

208

9,478

12092 Ratio of the observed to the expected rate (O / E) of deaths v

0.92

0.92

305
3.12 %

9,798

280
2.86 %

=
=
=
=
=

345

Status on the 30th postoperative day

v

79.2 %

80.5 %

7,973

9,900

343

Mortality after 30 days

v

2.9 %

2.8 %

173

6,197

v

40.1 %

38.1 %

3,509

9,216

=

13.4 %

12.3 %

1,125

9,182

=

1.9 %

1.3 %

111

8,420

=
+
+

Aortic valve surgery, isolated – catheter supported

Indicator group

Indication for catheter-supported aortic valve replacement

51088 Indication for catheter-supported aortic valve replacement
based on logistic euroSCORE
51434 Indication for catheter-supported aortic valve replacement
based on logistic AKL-Score1
12001 Neurological complications in elective/urgent surgery

Indicator group

Mortality

11994 In-hospital mortality

v

7.1 %

5.8 %

537

9,332

11995 In-hospital mortality after elective/urgent surgery

v

6.9 %

5.6 %

513

9,242

12168 Ratio of the observed to the expected rate (O / E) of deaths v

1.06

0.91

577
6.28 %

9,182

=
=

524
5.71 %

11997 Status on the 30th postoperative day

v

75.6 %

73.2 %

6,832

9,332

11996 Mortality after 30 days

v

7.6 %

6.7 %

249

3,706

* for regression-based quality indicators
1

The AKL-Score is established by means of logistic regression based on the delivered
data of the corresponding clinical area. The score allows patients to know the probability
of dying in the hospital considering their risk profile.
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Aortic valve surgery, isolated
Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
QI-ID

Name of the indicator

Reference range

Evaluation

Discrepant

Total

Category

(computationally)

Need for
action

Aortic valve surgery, isolated – conventional
Indicator group

Postoperative mediastinitis

2263

Postoperative mediastinitis after elective/urgent surgery

Not defined

79

—

X

X

2280

Postoperative mediastinitis in risk class 0 or 1 (by NNIS)

≤ 1.0 % (TO;
95th percentile)

79

2

1

A

2282

Neurological complications in elective/urgent surgery

≤ 2.9 % (TO;
95th percentile)

79

3

2

A

Indicator group

Mortality

340

In-hospital mortality

Not defined

79

—

X

X

341

In-hospital mortality after elective/urgent surgery

Not defined

79

—

X

X

≤ 1.66 (TO;
90th percentile)

78

6

1

A

12092 Ratio of the observed to the expected rate (O / E) of deaths
345

Status on the 30th postoperative day

Not defined

79

—

X

X

343

Mortality after 30 days

Not defined

44

—

X

X

51088 Indication for catheter-supported aortic valve replacement
based on logistic euroSCORE

≥ 25.3 % (TO;
10th percentile)

91

10

2

C

51434 Indication for catheter-supported aortic valve replacement
based on logistic AKL-Score

Not defined

91

—

X

X

≤ 5.1 % (TO;
95th percentile)

91

3

2

A

11994 In-hospital mortality

Not defined

91

—

X

X

11995 In-hospital mortality after elective/urgent surgery

Not defined

91

—

X

X

≤ 2.45 (TO;
95th percentile)

91

2

2

B

11997 Status on the 30th postoperative day

Not defined

91

—

X

X

11996 Mortality after 30 days

Not defined

35

—

X

X

Aortic valve surgery, isolated – catheter supported

Indicator group

Indication for catheter-supported aortic valve replacement

12001 Neurological complications in elective/urgent surgery

Indicator group

Mortality

12168 Ratio of the observed to the expected rate (O / E) of deaths

TO = Tolerance range
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Aortic valve surgery, isolated
QI-ID 51088: Indication for catheter-supported aortic valve replacement
based on logistic euroSCORE
Quality target

Description
Numerator

Patients over 75 years of age with logistic euroSCORE > 20 %

Denominator

All patients that had a primary isolated catheter-supported
surgery on the aortic valve and have a complete documentation
to the logistic euroSCORE

Reference range

≥ 25.3 % (10th percentile, tolerance range)

Risk adjustment

No further risk adjustment

QI-ID

51088

Comparability with
the results of the
previous year

Comparable

Background
Scientific interdisciplinary publications and leading medical groups
in Europe and USA have a consented recommendation that the
Transcatheter Aortic Valve Implantation (TAVI) should only be adminis
tered on inoperable patients or multimorbid patients that are at high
operative risk.

Case-based results (patients)
2009

2010

2011

2012

Aggregate result

-

38.3 %

40.1 %

38.1 %

Confidence interval

-

37.0 – 39.7 %

39.0 – 41.3 %

37.1 – 39.1 %

4,731

7,053

9,216

Total number of cases -

Aggregate result of all patients
100 %
90 %
80 %
Patients over 75 years with
logistic euroSCORE > 20 %

Indication for catheter-supported aortic valve replacement only for pa
tients who are older than 75 years and have a logistic euroSCORE > 20 %.

70 %
60 %
50 %

The indication for catheter-supported aortic valve implantation has to
always be adjusted to the individual condition of the patient. Since not all
individual factors of a patient can be standardized, rate-based quality
indicators as indication can have a limited specifity. As such, the risk
factors for conventional aortic valve replacement, such as a porcelain
aorta, are not considered in this evaluation. Therefore, it cannot be assumed that cases for which the requirements of the indicator were not
met, do not represent an indication for TAVI. However, absolute contraindications for conventional aortic valve replacement or other individually
justified indications for patients at low risk according to the euroSCORE
are rare.
Currently available studies for catheter-supported aortic valve implantation do not give sufficient analysis concerning potentials for benefits and
damage of the procedure. Due to the lack of long term results there is an
international consensus that the method should only be administered on
inoperable patients or patients at very high operative risk and conducted
under critical interdisciplinary indication.

40 %
30 %
20 %
10 %
0%
2009

2010

2011

2012

Evaluating the results

Hospital-based results
Target population of all hospitals

91

Number of hospitals with 0 cases

3

The quality indicator “Indication for catheter-supported aortic valve replacement based on logistic euroSCORE” (QI-ID 51088) was implemented in 2011 without a reference range. A reference range was determined
for the first time in 2012.

79 Hospitals with ≥ 20 cases
100 %

The results for this indicator are unexpectedly low and therefore require a
differentiated analysis. The considerably wide range from 8.7 % to 80.6 %
demonstrates how different the recommendations for indication regard
ing TAVI procedures are being implemented in the hospitals. Therefore,
10 % of the hospitals with the lowest rates of fulfilled indication criteria (reference range 10th percentile) will have their reasons analyzed in
the Structured Dialogue. Regardless of the results of these analyses, the
available facts are to be critically questioned and should be discussed
soon by the responsible committee.

90 %

Patients over 75 years with
logistic euroSCORE > 20 %

80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2009
Median

39.8 %

Range

8.7 – 80.6 %

2010

2011

2012

Number of computationally 7 of 79
discrepant hospitals

12 Hospitals with 1 to 19 cases
Median

42.2 %

Range

0.0 – 100.0 %

Number of computationally 3 of 12
discrepant hospitals
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Combined coronary and aortic valve surgery
Dr. Tonia Kazmaier, Martina Köppen, Federal Experts’ Working Group for Heart Surgery

Introduction
Combined coronary and aortic valve
surgery is the term used to describe
procedures where blood vessels are

grafted from elsewhere of the body to
a narrowed or occluded section of a
coronary artery (so-called bypasses)

and, simultaneously, the aortic valve is
replaced by an artificial heart valve.
Patients in this clinical area repesent a special heart-surgery risk
group because frequently concomitant diseases are present in
addition to coronary heart disease and aortic valve disease.

The number of patients who received at least one combined
surgery on the coronary arteries and the aortic valve within one
data collection year has decreased over the past four years from
7,200 to 6,769. Considering the demographic change, however,
it is assumed that more patients will receive combined interventions. Using health insurance claims data, the number of patients
who suffer an illness of the aortic valve in addition to the coronary
artery disease and received, e.g., a coronary intervention with a
catheter-supported aortic valve replacement instead of receiving
a combined surgery (and therefore could not be recorded here)
could be determined.

Services subject to mandatory documentation
All combined surgeries performed on the coronary arteries and
the aortic valve using the heart-lung machine in patients older
than 18 years are recorded.
The following procedures are excluded from mandatory documentation: simultaneous surgery on the heart, on the heart
valves (except for the aortic valve) and the other vessels near
the heart as well as simultaneous intervention on the internal
carotid artery and heart surgery performed to treat polytrauma.
The analysis only includes combined surgeries on the coronary
arteries and aortic valve in order to ensure comparability of the
hospital-based results.

Changes in comparison to the previous year
None.

Results
The results in the clinical area show a stable and good quality
of care. The indicator results (case-based aggregate results) do
not reveal a significant change compared to the previous year.
Therefore, no detailed description of an indicator is provided.
The results of the indicator group “Mortality” are within the
expected range when viewing the risk profile of the treated
patients. The spread of the results on the hospital level is
relatively large even when considering the sometimes low
number of cases, so that the Structured Dialogue is important in order to differentiate between real qualitative discrep
ancies and random distributions.
Based on the data from 2011, there were a total of 13 computa
tional discrepant results of the quality indicators (12 hospitals)
identified in this clinical area. In conclusion, there were 4
discrepancies (4 hospitals) evaluated as “qualitatively discrepant”.

Looking forward
Despite the fact that the aggregate results in this clinical area
have been stable for years and show a good quality of care,
the Federal Experts’ Working Group emphasizes the importance
of a long term follow-up (recording of follow-up data after one
year and longer) for the quality assurance of the indicator groups
“Postoperative mediastinitis” and “Mortality”.
© 2014 AQUA Institute GmbH
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Combined coronary and aortic valve surgery

Data basis
2011

2012

Reported

Reported

Expected

Case completeness

66,372

67,600

67,308

100.4 %

99

94

100

94.0 %

Records
Hospitals

Of which combined coronary and aortic valve surgery
Records

7,402

7,141

n/a

n/a

Basic statistics
2012
Number Proportion
Age distribution
Number of patients with valid age data

6,769

100 %

56

0.8 %

330

4.9 %

< 50 years
50 – 59 years
60 – 69 years

1,293

19.1 %

70 – 79 years

3,794

56.0 %

80 – 89 years

1,283

19.0 %

13

0.2 %

Male

4,800

70.9 %

Female

1,969

29.1 %

143

2.1 %

≥ 90 years
Sex

ASA classification
ASA 1: A normal healthy patient
ASA 2: A patient with mild systemic disease

507

7.5 %

ASA 3: A patient with severe systemic disease
and functional impairment

5,269

77.8 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

815

12.0 %

35

0.5 %

ASA 5: A moribund patient
Project leaders at the AQUA Institute
Dr. Tonia Kazmaier

Martina Köppen

Members of the Federal Experts’ Working Group
Dr. Andreas Beckmann,
Duisburg

Priv.-Doz. Dr. Horst Laube,
Berlin

Dr. Klaus Döbler,
Stuttgart

Dr. Wolfgang Schiller,
Bonn

Dr. Marius Großmann,
Göttingen

Wolf-Dietrich Trenner,
Berlin

Prof. Dr. Jan F. Gummert,
Bad Oeynhausen

Prof. Dr. Armin Welz,
Bonn

Prof. Dr. Christian W. Hamm,
Bad Nauheim

Dr. Christine Wessmann,
Frankfurt am Main

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/HCH-M/
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Combined coronary and aortic valve surgery
Case-based aggregate results (patients)

2011

2012
Cases (patients)

QI-ID

Result

Name of the indicator

Result

Numerator (O | E)*

Denominator

Trend

Indicator group

Postoperative mediastinitis

2283

Postoperative mediastinitis after elective/urgent surgery

0.5 %

0.6 %

36

6,467

2284

Postoperative mediastinitis in risk class 0 or 1 (by NNIS)

0.4 %

0.5 %

24

5,234

2286

Neurological complications in elective/urgent surgery

1.6 %

1.7 %

107

6,173

1

=
=
=

Indicator group

Mortality

359

In-hospital mortality

v

5.0 %

5.3 %

356

6,767

360

In-hospital mortality after elective/urgent surgery

v

4.3 %

4.5 %

293

6,471

12193 Ratio of the observed to the expected rate (O / E) of deaths v

1.00

1.03

335
5.03 %

6,669

344
5.16 %

11391 Status on the 30th postoperative day

v

81.4 %

82.6 %

5,587

6,767

362

v

4.8 %

4.8 %

206

4,314

Mortality after 30 days

* for regression-based quality indicators
1

NNIS (National Nosocomial Infections Surveillance); this is an additive score used in risk
adjustment. One risk point is assigned whenever ASA ≥ 3, surgery time > 75th percentile
of the distribution of the surgery times for the surgery type under review and/or the
intervention is contaminated or septic.
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Combined coronary and aortic valve surgery
Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
QI-ID

Name of the indicator

Reference range

Evaluation

Discrepant

Total

Category

(computationally)

Need for
action

Indicator group

Postoperative mediastinitis

2283

Postoperative mediastinitis after elective/urgent surgery

Not defined

78

—

X

X

2284

Postoperative mediastinitis in risk class 0 or 1 (by NNIS)

≤ 2.9 % (TO;
95th percentile)

78

4

2

A

2286

Neurological complications in elective/urgent surgery

≤ 5.7 % (TO;
95th percentile)

78

4

2

A

Indicator group

Mortality

359

In-hospital mortality

Not defined

78

—

X

X

360

In-hospital mortality after elective/urgent surgery

Not defined

78

—

X

X

≤ 1.68 (TO;
90th percentile)

78

9

2

A

11391 Status on the 30th postoperative day

Not defined

78

—

X

X

362

Not defined

46

—

X

X

12193 Ratio of the observed to the expected rate (O / E) of deaths

Mortality after 30 days

TO = Tolerance range
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Heart transplantation
Dr. Klaus Richter, Martina Köppen, Federal Experts’ Working Group for Heart and Lung Transplantation

Introduction
Heart transplantation is a highly
sophisticated medical intervention which
represents a well-established m
 edical
procedure. To be qualified for heart
transplantation, the patient must have
an incurable heart disease 
(termed
refractory end-stage heart failure) that
is so far advanced that without this intervention the chance for
survival is extremely low. In this context, the risk associated with
the surgical intervention and the potential long-term complications must be lower than the patient’s individual risk of dying
from the actual underlying disease. Heart transplantation is only
indicated after excluding all other organ-conserving (both
medical and surgical) treatment options.
In the early days of heart transplantation, donors were only
accepted if they were younger than 40 years and had no h
 istory
of cardiac diseases. Nowadays hearts are accepted from
donors up to 70 years. Nevertheless the number of donors
has decreased; on the one hand not all potential donors are
reported by hospitals, on the other hand the refusal rate of
organ donation from a deceased relative can reach up to 50 %.
As a result, waiting time for heart transplantation has dramati
cally increased in the past 10 years. In spite of the acute short
age of organs long waiting times can be bridged by using heart
support systems (Assist-Device-Systems). With the current procedure, no conclusions can be made on the situation of patients
on the waiting list.
In addition to the indicators representing the 1-, 2- or 3-year
survival rates for known survival status, the results of the survival rate in the follow-up are also reported as the worst-case
analysis. This means that all patients who lack a survival status
are considered as deceased. The indicator therefore measures
actual documented deaths and deaths due to improper documentation. In this way, worst-case indicators provide information on the documentation and/or the quality of aftercare in a
hospital.
For the evaluation of the indicator groups of 1-, 2- and 3-year
follow-up it has to be taken into consideration that the indicators with a reference range refer to patients still living at the
start of the observation period and not, as was with the previous indicators for survival, referring to the overall number of
transplantations. The reference range of these indicators therefore has to be calculated again based on the actual (observed)
survival rate.
The new system of the 1-, 2- and 3-year follow-up indicators
will be explained in detail in the chapter “Structured Dialogue”.

Services subject to mandatory documentation
All heart transplantations.

Changes in comparison to the previous year
The Federal Experts’ Working Group has recommended the
following changes in 2012 for system maintenance: the indicator “Unknown survival status 30 days after transplantation”
(QI-ID 12539) should be regarded as a sentinel event. Addition
© 2014 AQUA Institute GmbH

ally it has been decided in a joint meeting with representatives of
all Federal Experts’ Working Groups for transplantation medicine
to analyze the survival rate in a more differentiated manner. For
every follow-up year there is an indicator group that will be eval
uated. The corresponding survival rate will also be recorded as
worst-case analysis (QI-ID 51627, QI-ID 51647, QI-ID 51649) in
addition to the existing indicators for the 1-, 2- or 3-year survival
rates with known survival status. These indicators have a refer
ence range so that the Structured Dialogue can be initiated. The
remaining quality indicators based on the known survival status
continue to form part of the analysis since they can be used to
determine the reference range for the above mentioned worstcase indicators and offer additional information for international
comparison. The following definitions are valid: “In-hospital mortality” (QI-ID 2157) ≤ 20 %; “2-year survival” ≥ 70 % (QI-ID 12269)
and “3-year survival” (QI-ID 12289) ≥ 65 %.

Results
The number of transplantations in 2012 has continued to
decrease in comparison to the results of the previous years.
The aggregate results are unchanged in comparison to the
previous year which can be evaluated as good quality of care
in international comparison.
The Structured Dialogue resulted in 14 computational discrep
ancies based on the data of 2011. For the indicator “In-hospital
mortality” (QI-ID 2157) there were 2 discrepancies. One of the
results was evaluated as “qualitatively discrepant” after exam
ination in the Structured Dialogue. Five computational discrep
ancies were determined for the indicator “30-days survival
(with known status)” (QI-ID 12542). Results of the Structured
Dialog were sent as improvement notices for internal quality
management in the affected hospitals. The indicator “1-year
survival (with known status)” (QI-ID 12253) had 7 computational discrepancies. After being examined in the Structured
Dialogue affected hospitals were evaluated as “qualitatively
non-discrepant with special monitoring”. The results can be
evaluated as positive overall. The survival rate of patients after
a heart transplantation remains on a good level.
According to the Federal Experts’ Working Group, the indicator
“1-year survival” is of particular importance as a comparison
to international data with this indicator is easier than that with
the indicator “In-hospital mortality” (QI-ID 2157). As such, the
indicator “1-year survival (for alive discharged patients after
transplantation and worst-case analysis)” (QI-ID 51627) will
be explained in detail.

Looking forward
The primary causes of death in heart transplantation surgeries
in 2012 were infection and primary transplantation failure. The
rates for “cold ischemia time” (time without blood supply) have
remarkably increased, whereas the documented rates of more
than 25 % of all transplantations have clearly exceeded the
maximum acceptable time frame of four hours. This points to an
unacceptably long transportation time for the taken organ and
is a significant additional risk regarding in-hospital mortality.
This can be clearly verified through the analysis of the 2012
QA data as well as through information from the literature. From
German Hospital Quality Report 2012
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the Federal Experts’ Working Group’s point of view the organizational sequences for the time between organ removal and start
of the transplantation has to be taken under special attention.

Data basis
2011

2012

Reported

Reported

Expected

Case completeness

Records

349

323

314

102.9 %

Hospitals

22

22

22

100.0 %

Basic statistics
2012
Number Proportion
Age distribution
Number of patients with valid age data

319

100 %

< 1 year

6

1.9 %

1 – 9 years

9

2.8 %

10 – 19 years

12

3.8 %

20 – 29 years

16

5.0 %

30 – 39 years

31

9.7 %

40 – 49 years

61

19.1 %

50 – 59 years

112

35.1 %

60 – 69 years

71

22.3 %

70 – 79 years

1

0.3 %

≥ 80 years

0

0.0 %

240

75.2 %

79

24.8 %

Sex
Male
Female
Project leaders at the AQUA Institute
Dr. Klaus Richter

Martina Köppen

Members of the Federal Experts’ Working Group
Priv.-Doz. Dr. Dorothee Bail,
Lahr

Priv.-Doz. Dr. Jan Schmitto,
Hannover

Peter Fricke,
Bockenem

Prof. Dr. Martin Strüber,
Leipzig

Claudia Haupt,
Frankfurt am Main

Burkhard Tapp,
Schopfheim

Priv.-Doz. Dr. Ingo Kaczmarek,
Munich

Prof. Dr. Gero Tenderich,
Duisburg

Dr. Peter Lemke,
Karlsruhe

Priv.-Doz. Dr. Florian Wagner,
Hamburg

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/HTX/

German Hospital Quality Report 2012 

© 2014 AQUA Institute GmbH

79

Results

Heart transplantation
Case-based aggregate results (patients)

2011

2012

Indicator group

Cases (patients)
QI-ID

Name of the indicator

2157

In-hospital mortality

Result

Result

Numerator

Denominator

Trend

v

13.4 %

17.6 %

56

319

=

12539 Unknown survival status 30 days after transplantation

v

0.5 %

1.4 %

5

351

12542 30-day survival (with known status)

v

90.5 %

89.6 %

310

346

=
=

51626 1-year survival (for alive discharged patients after
transplantation and known status)

93.0 %

93.1 %

271

291

=

51627 1-year survival (for alive discharged patients after
transplantation and worst-case analysis)

92.4 %

89.1 %

271

304

=

79.1 %

80.2 %

271

338

78.6 %

77.2 %

271

351

=
=

51646 2-year survival (for patients not deceased in the 1st year
and known status)

97.1 %

96.9 %

281

290

=

51647 2-year survival (for patients not deceased in the 1st year
and worst-case analysis)

97.1 %

95.9 %

281

293

=

74.3 %

76.6 %

281

367

74.3 %

75.9 %

281

370

=
=

51648 3-year survival (for patients not deceased in the 1st or
2nd year and known status)

97.0 %

97.9 %

231

236

=

51649 3-year survival (for patients not deceased in the 1st or
2nd year and worst-case analysis)

93.3 %

97.5 %

231

237

=

72.7 %

72.6 %

231

318

70.7 %

72.4 %

231

319

=
=

30-day survival

Indicator group

1-year survival

12253 1-year survival (with known status)

v

51629 1-year survival (worst-case analysis)

Indicator group

2-year survival

12269 2-year survival (with known status)

v

51631 2-year survival (worst-case analysis)

Indicator group

3-year survival

12289 3-year survival (with known status)
51633 3-year survival (worst-case analysis)
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Heart transplantation
Hospital-based aggregate results for utilization in quality assurance

2012

Indicator group

Hospitals
QI-ID

Name of the indicator

2157

In-hospital mortality

Reference range

Evaluation

Discrepant

Total

Category

(computationally)

Need for
action

≤ 20.0 % (TO)

22

9

2

A

Sentinel event

22

1

X

X

Not defined

22

—

X

X

51626 1-year survival (for alive discharged patients after
transplantation and known status)

Not defined

20

—

X

X

51627 1-year survival (for alive discharged patients after
transplantation and worst-case analysis)

≥ 85.0 % (TO)

21

6

1

B

12253 1-year survival (with known status)

Not defined

22

—

X

X

51629 1-year survival (worst-case analysis)

Not defined

22

—

X

X

51646 2-year survival (for patients not deceased in the 1st year and
known status)

Not defined

21

—

X

X

51647 2-year survival (for patients not deceased in the 1st year and
worst-case analysis)

≥ 90.0 % (TO)

22

4

2

A

12269 2-year survival (with known status)

Not defined

23

—

X

X

51631 2-year survival (worst-case analysis)

Not defined

24

—

X

X

51648 3-year survival (for patients not deceased in the 1st or
2nd year and known status)

Not defined

22

—

X

X

51649 3-year survival (for patients not deceased in the 1st or
2nd year and worst-case analysis)

≥ 90.0 % (TO)

23

2

2

A

12289 3-year survival (with known status)

Not defined

23

—

X

X

51633 3-year survival (worst-case analysis)

Not defined

24

—

X

X

30-day survival

12539 Unknown survival status 30 days after transplantation
12542 30-day survival (with known status)

Indicator group

1-year survival

Indicator group

2-year survival

Indicator group

3-year survival

TO = Tolerance range
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QI-ID 51627: 1-year survival (for alive discharged patients after transplantation and
worst-case analysis)
Quality target

Description

As high as possible 1-year survival rate.

Numerator

Patients with information that they are living 1 year after the
transplantation

Denominator

All patients with heart transplantation in 2011 without
retransplantation in 2012 who were discharged alive

Reference range

≥ 85.0 % (tolerance range)

Risk adjustment

No risk adjustment

QI-ID

51627

Comparability with
the results of the
previous year

Not calculated in the previous year

Background
Heart transplantation is indicated for selected patients with terminal
heart failure. The patients are endangered by the acute transplant
rejection reaction from the body or transplantation failure. Furthermore,
there are side effects of the immune suppressive therapy that have to
be recognized and treated such as infections, kidney function disorder,
arterial hypertension or metabolic disturbances. Therefore, patients with
organ transplantation require a life-long aftercare.

Case-based results (patients)
2009

2010

2011

2012

The quality of aftercare becomes more important in relation to the
patient survival the longer the time since the transplantation is.

Aggregate result

–

–

92.4 %

89.1 %

Confidence interval

–

–

88.9 – 94.8 %

85.1 – 92.2 %

Total number of cases –

–

315

304

The indicator 51627 is part of an indicator group for 1-year survival
rate that includes four indicators. They represent together the basis for
evaluation for the Structured Dialogue:

Aggregate result of all patients

QI-ID 51626: 1-year survival for alive discharged patients after transplantation and with known status.

pp

QI-ID 51627: 1-year survival for alive discharged patients after transplantation and worst-case analysis. The indicator takes into consid
eration actual deaths and deaths that cannot be excluded due to
improper documentation within the first year after transplantation
excluding the patients deceased in hospitals and is associated with a
reference range and therefore initiates the Structured Dialogue.

pp

QI-ID 12253: 1-year survival with known status. This indicator corresponds to the indicators used in the previous years.

pp

QI-ID 51629: 1-year survival and worst-case analysis.

The new system results in not documented cases affecting the survival
rate and therefore possibly initiating the Structured Dialogue. This represents an incentive for better documentation. Removal of the refer
ence range of indicator 12253 in favor of indicator 51627 results in that
previously computationally discrepant results do not lead to repeated
discrepancies in the following years.

Patients with information that they are living
1 year after transplantation

pp

100 %
90 %
80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2009

2010

2011

2012

Hospital-based results
Target population of all hospitals

21

Number of hospitals with 0 cases

1

5 Hospitals with ≥ 20 cases
Median

96.3 %

Range

83.6 – 100.0 %

Number of computationally 1 of 5
discrepant hospitals

16 Hospitals with 1 to 19 cases

For the evaluation of the results of 1-year follow-up it has to be taken into
consideration that due to frequent transfer of patients after transplanta
tion, the indicator “In-hospital mortality” (QI-ID 2157) does not sufficiently
reflect the reality. Therefore, 1-year survival rate is of major importance.
Although the observed rates are slightly lower than those in the previous year, the rates are within the reference range, even for the worstcase observation. As such, the results are still considered good. The case
completeness for the 1-year follow-up has slightly decreased (96.3 %) in
comparison to the previous year (97.5 %). One transplantation center was
considered discrepant with a documentation rate of 8 % and therefore
strongly influenced the results of the worst-case analysis. Six out of 21
centers have deviations from the reference range for the indicator relevant
for the computational discrepancies, “1-year survival (for alive discharged
patients after transplantation and worst-case analysis)” (QI-ID 51627),
even though only 3 centers had statistically significant results.

© 2014 AQUA Institute GmbH

Median

95.5 %

Range

0.0 – 100.0 %

Number of computationally 5 of 16
discrepant hospitals

100 %
Patients with information that they are living
1 year after transplantation (total)

Evaluating the results

90 %
80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2009

2010

2011

2012
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Lung and heart-lung transplantation
Dr. Klaus Richter, Martina Köppen, Federal Experts’ Working Group for Heart and Lung Transplantation

Introduction

Results
End-stage lung disease is an indication
for lung transplantation and heart-lung
transplantation if life expectancy of

patients is very low without this intervention. To be qualified for transplantation, diseases of other vital organs, e.g.,
liver and kidney must be excluded.

Heart-lung transplantation is a major and risky intervention.
Therefore, the decision making of putting a patient on
a 
transplantation waiting list should be done thoroughly by
weighting the risks of transplantation against the prognosis of
other treatment options. However, other procedures to replace
the lung function offer only a short-term solution by bridging
the waiting time for an organ. The LAS (Lung Allocation Score)
was introduced in 2012 for organ allocation which should allow
using the success of transplantation as a measure for the allocation. However, results on this new procedure will be available
for the 2- and 3-year follow-up of 2012.
In the past years, the proportion of urgent cases has r emarkably
increased, whereas there is still acute shortage of suitable
organs. This has led to deterioration of health of these patients
and to increase of mortality rates. Hence, lung transplantations
are an invaluable and should be treated with the utmost care
and with a commitment to maximum quality. This also includes
better quality of data for quality assurance.
In addition to the existing indicators that illustrate 1-, 2- or
3-year survival rates of patients with known survival status, the
indicator results are also reported as worst-case analysis. This
means that all patients who lack a survival status are considered
as deceased. In this way, worst-case indicators provide information on the documentation and/or the quality of aftercare in a
hospital.

Services subject to mandatory documentation
All lung transplantations or heart-lung transplantations.

The results of the Structured Dialogue based on the data
of 2011 resulted in 8 computational discrepancies. For the
indicator “In-hospital mortality” (QI-ID 2155) there was one
discrepancy, which was classified as “repeatedly qualitatively
discrepant” after examination. A collegial meeting took place
with representatives of the affected hospital in the previous
year. Further improvement measures are currently implemented
and will be followed closely by the Federal Experts’ Working
Group in the current year. There were 7 computational discrep
ancies for the indicator “1-year survival (with known status)”
(QI-ID 12397). Two were evaluated as “qualitatively discrepant”
after the analysis in the Structured Dialogue. The remaining
5 discrepancies were classified as “qualitatively non-discrepant
with special monitoring” through the single-case rule. In gener
al, the survival rates (after 1, 2 and 3 years) are regarded as
unsatisfactory. The Federal Experts’ Working Group points to
deficiencies in the aftercare. Regarding the overall goals of
external quality assurance, i.e., low mortality after a lung or
heart-lung transplantation, the quality of care in data collection
year 2011 can be considered good.
In comparison to the results of the previous year, the case
completeness has continued to improve in 2012. The 1-year
survival rate has also slightly improved and is acceptable
in international comparison. In contrast, the 2- and 3-year
survival rates still need significant improvements despite the
very good perioperative results.

Looking forward
The results of 2012 point to a lack of long term aftercare, which
is most likely due to structural problems. The Federal Experts’
Working Group emphasizes the necessity of an urgent need
for action. The Structured Dialogue should examine these
problems more closely. It is also expected that a worsening the
quality of organs leads to a negative effect on survival rates on
the long term. More attention in the following years will be paid
for the effects of the Lung Allocation Score (LAS) on the organ
distribution and therefore the survival chances.

Changes in comparison to the previous year
The Federal Experts’ Working Group has recommended the following changes in 2012 for system maintenance: it has been
decided in a joint meeting with representatives of all Federal
Experts’ Working Groups for transplantation medicine to a
 nalyze
the survival rate in a more differentiated manner. For every follow-up year there is an indicator group that will be evaluated. The
corresponding survival rate will also be recorded as worst-case
analysis (QI-ID 51637, QI-ID 51651, QI-ID 51653) in addition
to the existing indicators of the 1-, 2- or 3-year survival rates
for patients with known survival status. These indicators have
a reference range so that the Structured Dialogue can be initiated. The remaining quality indicators based on the known survival status are preserved since they can be used to determine
the reference range for the above mentioned worst-case indicators and offer additional information for international comparison. The following definitions are valid: “In-hospital m
 ortality”
(QI-ID 2155) ≤ 20 %; “2-year survival” ≥ 65 % (QI-ID 12413) and
“3-year survival” (QI-ID 12433) ≥ 60 %.
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Lung and heart-lung transplantation

Data basis
2011

2012

Reported

Reported

Expected

Case completeness

Records

331

349

348

100.3 %

Hospitals

16

15

15

100.0 %

Basic statistics
2012
Number Proportion
Age distribution
Number of patients with valid age data

337

100 %

< 1 year

0

0.0 %

1 – 9 years

6

1.8 %

10 – 19 years

8

2.4 %

20 – 29 years

30

8.9 %

30 – 39 years

27

8.0 %

40 – 49 years

66

19.6 %

50 – 59 years

125

37.1 %

60 – 69 years

75

22.3 %

70 – 79 years

0

0.0 %

≥ 80 years

0

0.0 %

Male

190

56.4 %

Female

147

43.6 %

Sex

Project leaders at the AQUA Institute
Dr. Klaus Richter

Martina Köppen

Members of the Federal Experts’ Working Group
Priv.-Doz. Dr. Dorothee Bail,
Lahr

Priv.-Doz. Dr. Jan Schmitto,
Hannover

Peter Fricke,
Bockenem

Prof. Dr. Martin Strüber,
Leipzig

Claudia Haupt,
Frankfurt am Main

Burkhard Tapp,
Schopfheim

Priv.-Doz. Dr. Ingo Kaczmarek,
Munich

Prof. Dr. Gero Tenderich,
Duisburg

Dr. Peter Lemke,
Karlsruhe

Priv.-Doz. Dr. Florian Wagner,
Hamburg

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/LUTX/
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Lung and heart-lung transplantation
Case-based aggregate results (patients)

2011

2012
Cases (patients)

QI-ID

Name of the indicator

2155

In-hospital mortality

Result

Result

Numerator

Denominator

Trend

9.4 %

9.1 %

31

340

=

51635 1-year survival (for alive discharged patients after
transplantation and known status)

84.8 %

89.5 %

265

296

=

51637 1-year survival (for alive discharged patients after
transplantation and worst-case analysis)

84.1 %

88.6 %

265

299

=

71.6 %

81.0 %

265

327

71.1 %

80.3 %

265

330

=
=

51650 2-year survival (for patients not deceased in the 1st year
and known status)

88.9 %

91.4 %

181

198

=

51651 2-year survival (for patients not deceased in the 1st year
and worst-case analysis)

88.5 %

87.9 %

181

206

=

66.8 %

64.6 %

181

280

66.5 %

62.8 %

181

288

=
=

51652 3-year survival (for patients not deceased in the 1st or
2nd year and known status)

86.0 %

89.6 %

147

164

=

51653 3-year survival (for patients not deceased in the 1st or
2nd year and worst-case analysis)

81.6 %

87.5 %

147

168

=

55.4 %

59.3 %

147

248

53.5 %

58.3 %

147

252

=
=

v

Indicator group

1-year survival

12397 1-year survival (with known status)

v

51636 1-year survival (worst-case analysis)

Indicator group

2-year survival

12413 2-year survival (with known status)

v

51639 2-year survival (worst-case analysis)

Indicator group

3-year survival

12433 3-year survival (with known status)
51641 3-year survival (worst-case analysis)
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Lung and heart-lung transplantation
Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
QI-ID

Name of the indicator

2155

In-hospital mortality

Reference range

Evaluation

Discrepant

Total

Category

(computationally)

Need for
action

≤ 20.0 % (TO)

15

2

2

A

51635 1-year survival (for alive discharged patients after
transplantation and known status)

Not defined

14

—

X

X

51637 1-year survival (for alive discharged patients after
transplantation and worst-case analysis)

≥ 75.0 % (TO)

15

2

2

A

12397 1-year survival (with known status)

Not defined

14

—

X

X

51636 1-year survival (worst-case analysis)

Not defined

15

—

X

X

51650 2-year survival (for patients not deceased in the 1st year and
known status)

Not defined

12

—

X

X

51651 2-year survival (for patients not deceased in the 1st year and
worst-case analysis)

≥ 90.0 % (TO)

12

4

3

B

12413 2-year survival (with known status)

Not defined

12

—

X

X

51639 2-year survival (worst-case analysis)

Not defined

12

—

X

X

51652 3-year survival (for patients not deceased in the 1st or
2nd year and known status)

Not defined

12

—

X

X

51653 3-year survival (for patients not deceased in the 1st or
2nd year and worst-case analysis)

≥ 90.0 % (TO)

12

6

3

B

12433 3-year survival (with known status)

Not defined

13

—

X

X

51641 3-year survival (worst-case analysis)

Not defined

13

—

X

X

Indicator group

1-year survival

Indicator group

2-year survival

Indicator group

3-year survival

TO = Tolerance range
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Lung and heart-lung transplantation
QI-ID 51637: 1-year survival (for alive discharged patients after transplantation
and worst-case analysis)
Quality target

Description
Numerator

Patients with information that they are living 1 year after the
transplantation

Denominator

All patients with lung or heart-lung transplantation in 2011
without retransplantation in 2012 who were discharged alive

Reference range

≥ 75.0 % (tolerance range)

Risk adjustment

No risk adjustment

QI-ID

51637

Comparability with
the results of the
previous year

Not calculated in the previous year

Background
Death in the course of a treatment is the most important measure for the
result quality of lung and heart-lung transplantations. It is the highest
within the first year after transplantation.

Case-based results (patients)
2009

2010

2011

2012

Aggregate result

–

–

84.1 %

88.6 %

Confidence interval

–

–

79.1 - 88.2 %

84.5 - 91.7 %

Total number of cases –

–

246

299

Aggregate result of all patients

The survival rate of patients after single or double lung transplantation is
mostly identical in the first year after transplantation, yet, develop differ
ently in the following course. However, patients with a single or double
transplantation have different characteristics, so that the differences in
the survival rate is more due to the different risk profile of the patient
groups and not due to superiority of one procedure over the other.
In the comparative quality presentation for this indicator, the lung and
heart-lung transplantation will be presented together, since both patient
groups have many similarities in relation to the procedure.

100 %
Patients with information that they are living
1 year after transplantation

As high as possible 1-year survival rate.

90 %
80 %

50 %

The indicator “1-year survival (for alive discharged patients after
transplantation and worst-case analysis)” (QI-ID 51637) is part of an
indicator group for 1-year survival that includes four indicators and
together represent the evaluation basis for the Structured Dialogue:

40 %

pp

QI-ID 51635: 1-year survival (for alive discharged patients after
transplantation and with known status).

pp

QI-ID 51637: 1-year survival (for alive discharged patients after
transplantation and worst-case analysis). This indicator takes into
consideration actual deaths and deaths that cannot be excluded due
to improper documentation within the first year after transplantation
excluding the patients deceased in hospitals and is associated with a
reference range and therefore initiates the Structured Dialogue.

pp

QI-ID 12397: 1-year survival (with known status). This indicator
corresponds to the indicators used previously. Only patients whose
survival status is known one year after transplantation are considered
in this indicator.

pp

QI-ID 51636: 1-year survival (worst-case analysis).

70 %
60 %

30 %
20 %
10 %
0%
2009

2010

2011

2012

Hospital-based results
Target population of all hospitals

15

Number of hospitals with 0 cases

0

4 Hospitals with ≥ 20 cases
Median

85.0 %

Range

55.0 – 94.3 %

Number of computationally 1 of 4
discrepant hospitals

11 Hospitals with 1 to 19 cases
Median

100.0 %

Range

0.0 – 100.0 %

Number of computationally 1 of 11
discrepant hospitals

For the evaluation of the results of 1-year follow-up it has to be taken
into consideration that due to frequent transfer of patients after
transplantation, the indicator “In-hospital mortality” (QI-ID 2155) does
not sufficiently reflect the reality. Therefore, 1-year survival rate is of
particular importance. Based on the new system, the 1-, 2- and 3-year
survival rates show the following results for the 1-year follow-up: the case
completeness of the 1-year follow-up has continued to increase from
98.0 % to 99.1 %. The 1-year survival for worst-case analysis of 88.6 %
for QI-ID 51637 and for QI-ID 51636 80.3 % are higher than the targeted
values set by the Federal Experts’ Working Group (75 %–70 %) and have
therefore considerably improved in comparison to the previous year. The
results of 1-year survival rate, as well as those of the 2- and 3-year
survival rates, are affected by the low in-hospital mortality.

100 %
Patients with information that they are living
1 year after transplantation (total)

Evaluating the results

90 %
80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2009

2010

2011

German Hospital Quality Report 2012 

2012

© 2014 AQUA Institute GmbH

87

Results

Liver transplantation
Thaddäus Tönnies, Anja Kaiser, Dr. Tonia Kazmaier, Federal Experts’ Working Group for Liver Transplantation

Introduction
The liver is the most important organ in
the human metabolism. Patients with
chronic or acute liver failure cannot
survive without liver transplantation.
The main causes of liver failure are
hepatocellular carcinoma, alcoholic liver
cirrhosis, fibrosis (pathological forma
tion of excess connective tissue) and sclerosis (hardening and
scarring of the excess connective tissue) and chronic viral
hepatitis C.
According to data of the Eurotransplant International Foundation (ET), around 1,700 liver transplantations are undertaken
annually in the Eurotransplant region (Belgium, Germany, Luxemburg, Netherlands, Austria, Slovenia and Croatia). According
to the German Organ Transplantation Foundation (DSO), a total
of 1,097 liver transplantations were performed in Germany
in 2012. However, the number of organs donated by far does
not cover the demand. That is why many patients die every year
before they receive a life-saving transplantation.
Since 2006, transplantation centers have been required to participate in the external hospital quality assurance for the clini
cal area Liver transplantation, which has facilitated measuring
quality of care in this sector using quality indicators.

Services subject to mandatory documentation

in a database, then the follow-up data is denied. The above
mentioned worst-case indicators should offer an incentive for a
thorough aftercare in the hospital. In order to clarify the effects
of the worst-case analysis on the results, the 1-year survival
rates with known status (QI-ID 12349) and of the worst-case
analysis (QI-ID 51596) are compared with one another.
There were 22 computational discrepancies in 11 hospitals
based on the data of 2011. In conclusion, the Structured Dialogue
showed that there were 7 computational discrepancies classified
as “qualitatively non-discrepant”, 11 as “non-discrepant with
special monitoring” and 4 as “qualitatively discrepant”. Furthermore, there were 38 computational discrepancies examined
for the documentation rates. Twenty nine of them were evaluated as “qualitatively discrepant due to improper documenta
tion”. Nine of these cases were evaluated as “qualitatively nondiscrepant with special monitoring”.
Liver transplantation is taking place in unfavorable conditions
including long waiting time and old age of both recipients and
donors. These factors have a great influence on the survival rate
and have to be considered for the result evaluation. The Federal
Experts’ Working Group estimates that the results are within the
expected range. However, considering the shortage of o
 rgans,
transplantation centers should have the option to publish their
results and increase the population’s willingness to donate
organs by presenting the good quality of care provided in this
clinical area.

All liver transplantations.

Changes in comparison to the previous year
In addition to the existing indicators of 1-, 2- or 3-year survival
rates for patients with known survival status, the corresponding
survival rates are recorded as worst-case analysis. This means
that all patients who lack a survival status are considered
as deceased. The indicator therefore measures actual documented deaths and deaths due to improper documentation.
In this way, worst-case indicators provide information on the
documentation and/or the quality of aftercare in a hospital. In
addition to the raw mortality rate, a risk-adjusted indicator was
introduced for the indicator in-hospital mortality (QI-ID 51594).

Looking forward
The effects of the worst-case analysis on the case completeness and the completeness of the follow-up documentation
of the indicators for 1-, 2- and 3-year survival rates should be
observed. A comprehensive evaluation of the care situation in
transplantation medicine is only possible by considering the
waiting list, the allocation process and the organ quality. Therefore, the Federal Experts’ Working Group for liver transplantation
welcomes the Federal Ministry of Health’s plans to introduce a
national transplantation register.

Results
The case completeness of the follow-up data has not improved
in 2012 compared to the previous year. The results of the mandatory documentation are unsatisfactory. The great differences
in hospitals’ documentation rates represent a major problem.
The Structured Dialogue of the previous years has shown that
the reasons behind incomplete records for follow-up data are
diverse. Various measures are taken in order to improve the
database. The so-called follow-up monitoring helps hospitals
to plan the recording and transmitting of follow-up data to the
AQUA Institute by providing an overview of the already submitted records and the number of expected records. For this, the
AQUA Institute provides every transplantation center with tables
in electronic form demonstrating for which patients there are
still records expected and for which patients the records have
been received. Then, the ET-numbers of the follow-up data are
compared to the already existing data. If an ET-number is not
© 2014 AQUA Institute GmbH
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Liver transplantation

Data basis
2011

2012

Reported

Reported

Expected

1,080

998

1,002

99.6 %

24

24

24

100.0 %

Records
Hospitals

Case completeness

Basic statistics
2012
Number Proportion
Age distribution
Number of patients with valid age data

974

100 %

< 1 year

45

4.6 %

1 – 9 years

45

4.6 %

10 – 19 years

29

3.0 %

20 – 29 years

40

4.1 %

30 – 39 years

56

5.7 %

40 – 49 years

175

18.0 %

50 – 59 years

317

32.5 %

60 – 69 years

248

25.5 %

70 – 79 years

19

2.0 %

0

0.0 %

Male

615

63.1 %

Female

359

36.9 %

≥ 80 years
Sex

Project leaders at the AQUA Institute
Thaddäus Tönnies

Anja Kaiser

Dr. Tonia Kazmaier
Members of the Federal Experts’ Working Group
Prof. Dr. Martin Grotz,
Hannover

Prof. Dr. Marcus Scherer,
Regensburg

Dr. Markus Höfer,
Lippstadt

Karsten Schmidt,
Berlin

Prof. Dr. Ingo Klein,
Würzburg

Prof. Dr. Norbert Senninger,
Münster

Susanne Nachtwey,
Duderstadt

Prof. Dr. Christian Strassburg,
Bonn

Prof. Dr. Björn Nashan,
Hamburg

Prof. Dr. Jens Werner,
Heidelberg

Prof. Dr. Gerd Otto,
Mainz

Hans-Peter Wohn,
Wiesbaden

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/LTX/
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Liver transplantation
Case-based aggregate results (patients)

2011

2012
Cases (patients)

QI-ID

Result

Name of the indicator

Result

Numerator (O | E)*

Denominator

Trend

Indicator group

In-hospital mortality

2096

In-hospital mortality

v

51594 Ratio of the observed to the expected rate (O / E) of deaths

15.5 %

15.2 %

1.00

0.97

150
15.37 %

150

987

154
15.78 %

976

=
=
=
=

2097

Death through surgical complications

v

1.6 %

1.3 %

13

987

2133

Postoperative length of stay

v

27.1 %

23.8 %

216

907

v

91.4 %

93.3 %

733

786

=

89.0 %

81.2 %

733

903

-

75.5 %

76.6 %

733

957

73.9 %

68.2 %

733

1,074

=
-

51597 2-year survival (for patients not deceased in the 1st year and
known status)

94.9 %

94.7 %

682

720

=

51598 2-year survival (for patients not deceased in the 1st year and
worst-case analysis)

91.2 %

79.5 %

682

858

-

73.1 %

68.8 %

682

992

70.9 %

60.4 %

682

1,130

=
-

51600 3-year survival (for patients not deceased in the 1st or
2nd year and known status)

95.1 %

95.5 %

619

648

=

51601 3-year survival (for patients not deceased in the 1st or
2nd year and worst-case analysis)

85.7 %

82.3 %

619

752

=

70.3 %

67.7 %

619

915

65.1 %

60.8 %

619

1,018

=
=

Indicator group

1-year survival

12343 1-year survival (for alive discharged patients after
transplantation and known status)
51595 1-year survival (for alive discharged patients after
transplantation and worst-case analysis)
12349 1-year survival (with known status)

v

51596 1-year survival (worst-case analysis)

Indicator group

2-year survival

12365 2-year survival (with known status)

v

51599 2-year survival (worst-case analysis)

Indicator group

3-year survival

12385 3-year survival (with known status)
51602 3-year survival (worst-case analysis)

v

* for regression-based quality indicators
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Liver transplantation
Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals

Indicator group

QI-ID

Name of the indicator

Reference range

Evaluation

Discrepant

Total

Category

(computationally)

Need for
action

In-hospital mortality

2096

In-hospital mortality

≤ 20.0 % (TO)

24

5

2

A

51594 Ratio of the observed to the expected rate (O / E) of deaths

Not defined

24

—

X

X

2097

Death through surgical complications

≤ 5.0 % (TO)

24

2

1

A

2133

Postoperative length of stay

≤ 30.0 % (TO)

24

8

2

A

12343 1-year survival (for alive discharged patients after transplantation
and known status)

Not defined

22

—

X

X

51595 1-year survival (for alive discharged patients after transplantation
and worst-case analysis)

≥ 90.0 % (TO)

24

12

3

A

12349 1-year survival (with known status)

Not defined

24

—

X

X

51596 1-year survival (worst-case analysis)

Not defined

24

—

X

X

51597 2-year survival (for patients not deceased in the 1st year and
known status)

Not defined

21

—

X

X

51598 2-year survival (for patients not deceased in the 1st year and
worst-case analysis)

≥ 54.3 % (TO;
10th percentile)

23

3

2

A

12365 2-year survival (with known status)

Not defined

22

—

X

X

51599 2-year survival (worst-case analysis)

Not defined

23

—

X

X

51600 3-year survival (for patients not deceased in the 1st or
2nd year and known status)

Not defined

20

—

X

X

51601 3-year survival (for patients not deceased in the 1st or
2nd year and worst-case analysis)

≥ 48.7 % (TO;
10th percentile)

21

2

2

A

12385 3-year survival (with known status)

Not defined

21

—

X

X

51602 3-year survival (worst-case analysis)

Not defined

21

—

X

X

Indicator group

1-year survival

Indicator group

2-year survival

Indicator group

3-year survival

TO = Tolerance range
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Liver transplantation
QI-ID 12349: 1-year survival (with known status)

Quality target

Description

As high as possible 1-year survival rate.

Numerator

Patients who are alive 1 year after the transplantation

Denominator

All patients with liver transplantation in 2011 without
retransplantation in 2012 with known follow-up status

Reference range

Not defined

Risk adjustment

No further risk adjustment

QI-ID

12349

Comparability with
the results of the
previous year

Comparable

Background
The mortality rate has continued to decrease since the 1990s due to
improved surgical techniques and better immune suppressive strategies. As such, the analysis of the data of the European Liver Transplant
Registry showed that the 1-year survival rate has increased from 75 %
to 83 % between 2000 and 2003 when compared to the 1-year surviv
al rate between 1988 and 1991. For the 21,605 patients with liver
transplantation between 1988 and 2003, a 3-month mortality rate of
12 % has been recorded. A comparable trend in the 1-year survival rate
was also reported in the USA (86 % - 87 %) between 1997 and 2004.

Case-based results (patients)
2009

2010

2011

2012

Aggregate result

76.5 %

77.4 %

75.5 %

76.6 %

Confidence interval

73.5 – 79.4 %

74.7 – 80.0 %

72.9 – 77.9 %

73.8 – 79.2 %

1,002

1,109

957

Total number of cases 814

In addition to the underlying diseases leading to liver transplantation
various factors influence the mortality rate after transplantation. Risk
factors for high mortality rate include incompatibility of blood types be
tween the recipient and the donor, age of both the recipient and the donor
(for the donor older than 60 years). Split transplant, a cold ischemia time
(conservation time) over 13 hours and the execution of the transplant at a
transplantation center with less than 36 cases per year have been identified as relevant process-related factors for an increased mortality.
The indicator QI-ID 12349 evaluates the survival of patients one year
after liver transplantation. Yet, only patients with known survival status
one year after the transplantation are considered. Both patients who die
in the hospital and those who die after discharge are accounted for the
number of deceased patients.

Aggregate result of all patients
100 %
Patients who are alive 1 year after transplantation

However, the differences in the 1-year survival rate have to be examined
depending on the underlying disease. The biliary atresia (or even complete
closure of the bile duct) is associated with 93.7 % and the cholestatic liver
cirrosis with 89.4 % 1-year survival rate and therefore have the best prog
nosis. The 1-year survival rates of not cholestatic (not due to stowage of
the bile) cirrosis (86.9 %) and malignant (due to carcinoma) liver diseases
(85.4 %) as well as acute liver failure (83.7 %) are remarkably lower.

90 %
80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2009

2010

2012

Hospital-based results
Target population of all hospitals

24

Number of hospitals with 0 cases

0

16 Hospitals with ≥ 20 cases
Median

80.0 %

Range

69.3 – 92.3 %

Number of computationally 0 of 16
discrepant hospitals

8 Hospitals with 1 to 19 cases

For the external hospital quality assurance, 1,074 inpatient cases with
liver transplantation have been documented in 2011. The survival status
is known in 957 cases (89.1 %) one year after transplantation. Of these
957 patients, 733 (76.6 %) are still alive. The results of the 1-year surviv
al rate are constant over the past few years and are within the expected
range according to the Federal Experts’ Working Group.

Median

55.0 %

Range

0.0 – 100.0 %

Patients who are alive 1 year after transplantation (total)

Evaluating the results

© 2014 AQUA Institute GmbH

2011

Number of computationally 0 of 8
discrepant hospitals

100 %
90 %
80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2009

2010

2011
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QI-ID 51596: 1-year survival (worst-case analysis)

Quality target

Description
Numerator

Patients with information that they are living 1 year after the
transplantation

Denominator

All patients with liver transplantation in 2011 without
retransplantation in 2012

Reference range

Not defined

Risk adjustment

No further risk adjustment

QI-ID

51596

Comparability with
the results of the
previous year

Not calculated in the previous year

2009

2010

2011

2012

Aggregate result

–

–

73.9 %

68.2 %

Confidence interval

–

–

71.2–76.3 %

65.4–71.0 %

Total number of cases –

–

1,133

1,074

Aggregate result of all patients
100 %
Patients with information that they are living
1 year after transplantation

Background
For the target population of this indicator, all cases with liver transplantation are considered regardless if the survival status is known. Worst-case
analysis means that all patients with unknown survival status are consid
ered as deceased. The indicator therefore measures actual documented
deaths and deaths that cannot be excluded due to improper documentation within one year after transplantation.

Case-based results (patients)

The unsatisfactory documentation rates of one, two and three years after
transplantation were the reason behind conducting worst-case analysis.
The worst-case analysis should offer an incentive for a thorough aftercare
and better documentation of the follow-up.

Evaluating the results

90 %

Of the 1,074 cases there are 117 patients (10.9 %) with unknown surviv
al status one year later. This result is remarkably lower (68.2 %) for the
QI 51596 than for QI 12349 (76.6 %) which only considers patients with
known survival status. This difference shows that the evaluation of care
situation is more difficult with low documentation rate. On the one hand,
the results of QI 12349 are within the expected range. On the other hand,
the survival status of almost 11 % of the patients is unknown. Therefore,
it is expected that the actual survival rate could be remarkably below the
expected range (in worst-case scenario at 68.2 %).

80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2009

2010

2011

2012

Hospital-based results
Target population of all hospitals

24

Number of hospitals with 0 cases

0

17 Hospitals with ≥ 20 cases
Median

78.9 %

Range

2.5 – 84.2 %

Number of computationally 0 of 17
discrepant hospitals

7 Hospitals with 1 to 19 cases
Median

60.0 %

Range

0.0 – 81.8 %

Number of computationally 0 of 7
discrepant hospitals

100 %
Patients with information that they are living
1 year after transplantation (total)

As high as possible 1-year survival rate.

The Federal Experts’ Working Group stresses that the transplantation
center is not always responsible for the missing follow-up information.
The Structured Dialogue in the past years showed that there were cases
when despite tremendous efforts on part of the transplantation center,
the survival status of the patients could not be determined. However, the
Federal Experts’ Working Group points to the low engagement in some
clinics.
At a closer look of the results, it is noticed that there are “outliers”, who
have delivered little information on the 1-year follow-up. In one center,
the survival status is known for only 12 out of 79 patients (15.2 %). An
other center only has the survival status of 5 out of 19 patients (26.3 %).
These two hospitals are responsible for 81 out of the 117 (69.2 %) missing information on the survival status.
Reasons for low documentation rates are analyzed in the Structured
Dialogue and after that an evaluation of the results will be provided.

90 %
80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2009

2010

2011
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Living liver donation
Thaddäus Tönnies, Anja Kaiser, Dr. Tonia Kazmaier, Federal Experts’ Working Group for Liver Transplantation

Introduction
The liver is the most important organ in
the human metabolism. Patients with
chronic or acute liver failure cannot

survive without liver transplantation.

Since the number of available donated
organs is by far not enough to cover the
demand, many patients die every year
while waiting for a donation. A living liver donation of a close
person can be a therapy option.
Due to the liver’s multi-segmental properties and its great
regeneration capacity, it is possible to graft part of the liver
from a living donor to a recipient. Particularly in paediatric
transplantation surgery, the living donation of a liver graft
is a way of increasing the availability of organs and thereby
enhancing treatment options for hepatically impaired children.
Because these surgeries are performed on healthy individuals,
living organ donations are subjected to intensive ethical debate. To be qualified for the donation, living donors must be
in a good state of health and consent voluntarily to the donation. The German transplantation law allows living liver donations exclusively to first- and second-degree relatives, spouses
and fiancés and other persons “who have an obviously close
personal relationship with the prospective donor”. To protect
the donor, whose safety and health are of the utmost priority, a
statement by an independent living donation committee must
be obtained first.
The clinical area Living liver donation exclusively addresses
the donor. In living donations, a high level of safety should be
achieved by the best possible quality of medical treatment and
by thorough preoperative evaluation of the donor. Protecting
the donor from any complications is the highest priority in this
clinical area.
Patients with amyloidosis, a metabolic disorder require liver
transplantation due to a gene defect. However, the removed
liver can be transplanted into a different patient who is not affected by amyloidosis. The accompanying gene defect in the
transplanted organ is only noticeable after approximately
30 years after transplantation, so that patients older than a
certain age are also eligible as a recipient. These donors are
both organ donor and recipient at the same time. The result
of the so-called domino donation can distort the results of the
indicators for liver donation, since the affected patients have a
different risk profile than a healthy donor. Therefore, domino
donations are – excluded from the calculation for the indicators. These patients will, however, still count as recipients of
an organ in the clinical area Liver transplantation.

Services subject to mandatory documentation
All living liver donations.

Changes in comparison to the previous year
In addition to the existing indicators for the 1-, 2- or 3-year
survival rates for patients with known survival status, the
corresponding survival rates will also be recorded as worstcase analysis for the first time. This means that all patients
© 2014 AQUA Institute GmbH

who lack a survival status are considered deceased. Theindicator therefore measures both actual documented deaths and
deaths due to improper documentation. In this way, worst-case
indicators report on the documentation and/or the q
 uality of
aftercare in a hospital.
In the indicator group “Intra- or postoperative complications”
two indicators have been removed, which differentiated the
complication rates regarding intervention-specific and general
complications, but were collected through an already existing
indicator.

Results
Seventy two living liver donations in 12 hospitals were documented in 2012 for the external hospital quality assurance.
Computationally, there were 73 records from 13 hospitals expected. After correction, 72 records from 12 hospitals were
evaluated. One hospital had an improper documentation in
the hospital software (KIS) which triggered the QA filter. The
affected hospital did not execute a living liver donation in 2012.
If the expected record and hospital numbers are corrected for
this case, then the completeness of the hospitals is 100 % and
the case completeness is also 100 %.
The case completeness of the follow-up data is remarkably
lower. At this point last year, the problem of the high proportion
of patients with unknown survival status was pointed out in the
follow-up survey. This year, the newly introduced worst-case indicators (QI-ID 51603, QI-ID 51604 and QI-ID 51605) address
this problem. Every case with unknown survival status is consid
ered as a computational discrepancy. There are 19 computa
tional discrepancies in 8 hospitals for these indicators.
There were complications regarding the living liver donation
(QI-ID 2128) for 8 patients (11.1 %). An analysis of the high rate
of complications in comparison to 2011 (1.4 %) is, due to the
small number of cases (72), only possible through individual
case analysis in the Structured Dialogue.
Based on the data of 2011, there were 3 computational discrep
ancies (2 hospitals). All cases were evaluated as “qualitatively
non-discrepant” in the Structured Dialogue. Additionally, there
were 33 computational discrepancies regarding the documentation rates, from which 25 were evaluated as “qualitatively
discrepant due to improper documentation” and 8 as “qualitatively non-discrepant”, 7 of which will be monitored.
The present results reflect, according to the Federal Experts’
Working Group, a very good quality of care: no living donor has
died due to the donation and none had to undergo transplantation themselves after the donation. Seven donors are suspected
to have impaired liver function 2 or 3 years after the donation
according to the results from QI 12613 and QI 12617. However,
for 5 patients the indicator results were distorted. There were no
laboratory data present for these patients and the affected hospital entered unplausible values in the data fields. Even ignoring
these cases, there are still 2 patients who have an impaired liver
function 3 years after the donation. The causes for the impaired
liver function and the content of the incomplete follow-up information will be analyzed in the Structured Dialogue.
German Hospital Quality Report 2012

94

Results

Living liver donation

Looking forward
Despite this assessment, the number of living liver donations
should be as low as possible, since this is an intervention on
healthy individuals.
The Federal Experts’ Working Group suggests publishing the
results of this clinical area by transplantation centers in order
to increase the willingness for organ donation in the population
through targeted public interventions. The effect of worst-case
analysis on the case completeness and the completeness of the
follow-up documentation on the indicators for death of the donor one, two and three years after the donation will be analyzed.

Data basis
2011

2012

Reported

Reported

Expected

Case completeness

Records

70

72

73

98.6 %

Hospitals

11

12

13

92.3 %

Basic statistics
2012
Number Proportion
Age distribution
Number of patients with valid age data

72

< 20 years

100 %

1

1.4 %

20 – 29 years

27

37.5 %

30 – 39 years

21

29.2 %

40 – 49 years

15

20.8 %

50 – 59 years

6

8.3 %

60 – 69 years

2

2.8 %

70 – 79 years

0

0.0 %

≥ 80 years

0

0.0 %

Male

34

47.2 %

Female

38

52.8 %

Sex

Project leaders at the AQUA Institute
Thaddäus Tönnies

Anja Kaiser

Dr. Tonia Kazmaier
Members of the Federal Experts’ Working Group
Prof. Dr. Martin Grotz,
Hannover

Prof. Dr. Marcus Scherer,
Regensburg

Dr. Markus Höfer,
Lippstadt

Karsten Schmidt,
Berlin

Prof. Dr. Ingo Klein,
Würzburg

Prof. Dr. Norbert Senninger,
Münster

Susanne Nachtwey,
Duderstadt

Prof. Dr. Christian Strassburg,
Bonn

Prof. Dr. Björn Nashan,
Hamburg

Prof. Dr. Jens Werner,
Heidelberg

Prof. Dr. Gerd Otto,
Mainz

Hans-Peter Wohn,
Wiesbaden

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/LLS/
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Living liver donation
Case-based aggregate results (patients)

2011

2012
Cases (patients)

Result

Result

Trend

QI-ID

Name of the indicator

2125

In-hospital mortality

v

0.0 %

0.0 %

0

72

2127

Liver transplantation required in the living liver donor

v

0.0 %

0.0 %

0

72

2128

Intervention-specific or general complications requiring
treatment

v

1.4 %

11.1 %

8

72

v

0.0 %

0.0 %

0

57

=

13.5 %

18.6 %

13

70

=

Numerator

Denominator

=
=
=

Indicator group

Death of the donor within the 1st year after living liver donation

12296 Death of the donor within the 1st year after living liver
donation
51603 Death of the donor within the 1st year after living liver
donation or assumed death of the donor for unknown
survival status after 1 year
12549 Liver transplantation required in the donor
(within the 1st year after living donation)

v

0.0 %

0.0 %

0

57

=

12609 Impaired liver function of donor
(1 year after living donation)

v

0.0 %

0.0 %

0

56

=

v

0.0 %

0.0 %

0

74

25.0 %

16.9 %

15

89

=
=

Indicator group

Death of the donor within 2 years after living liver donation

12308 Death of the donor within 2 years after living liver donation
51604 Death of the donor within 2 years after living liver donation
or assumed death of the donor for unknown survival status
after 2 years
12561 Liver transplantation required in the donor
(within 2 years after living donation)

v

0.0 %

0.0 %

0

74

=

12613 Impaired liver function of donor
(2 years after living donation)

v

2.4 %

2.9 %

2

70

=

v

0.0 %

0.0 %

0

42

42.6 %

30.0 %

18

60

=
=

Indicator group

Death of the donor within 3 years after living liver donation

12324 Death of the donor within 3 years after living liver donation
51605 Death of the donor within 3 years after living liver donation
or assumed death of the donor for unknown survival status
after 3 years
12577 Liver transplantation required in the donor
(within 3 years after living donation)

v

0.0 %

0.0 %

0

42

=

12617 Impaired liver function of donor
(3 years after living donation)

v

3.2 %

13.2 %

5

38

=
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Living liver donation
Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
Reference range

Evaluation

Discrepant

Total

Category

Need for
action

QI-ID

Name of the indicator

2125

In-hospital mortality

Sentinel event

12

0

X

A

2127

Liver transplantation required in the living liver donor

Sentinel event

12

0

X

A

2128

Intervention-specific or general complications requiring
treatment

≤ 5.0 % (TO)

12

6

3

A

12296 Death of the donor within the 1st year after living liver donation

Not defined

10

—

X

X

51603 Death of the donor within the 1st year after living liver donation
or assumed death of the donor for unknown survival status
after 1 year

Sentinel event

11

5

X

A

12549 Liver transplantation required in the donor (within the 1st year
after living donation)

Sentinel event

10

0

X

A

12609 Impaired liver function of donor
(1 year after living donation)

Sentinel event

10

0

X

A

Not defined

9

—

X

X

51604 Death of the donor within 2 years after living liver donation
or assumed death of the donor for unknown survival status
after 2 years

Sentinel event

11

6

X

A

12561 Liver transplantation required in the donor (within 2 years after
living donation)

Sentinel event

9

0

X

A

12613 Impaired liver function of donor
(2 years after living donation)

Sentinel event

9

1

X

A

Not defined

8

—

X

X

51605 Death of the donor within 3 years after living liver donation or
assumed death of the donor for unknown survival status after
3 years

Sentinel event

10

8

X

A

12577 Liver transplantation required in the donor
(within 3 years after living donation)

Sentinel event

8

0

X

A

12617 Impaired liver function of donor
(3 years after living donation)

Sentinel event

8

2

X

A

(computationally)

Indicator group

Death of the donor within the 1st year after living liver donation

Indicator group

Death of the donor within 2 years after living liver donation

12308 Death of the donor within 2 years after living liver donation

Indicator group

Death of the donor within 3 years after living liver donation

12324 Death of the donor within 3 years after living liver donation

TO = Tolerance range
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Kidney transplantation
Dr. Klaus Richter, Raphael Held, Theresia Höhne, Federal Experts’ Working Group for Kidney and Pancreas Transplantation

Introduction
The most common causes of chronic
kidney failure are diabetic diseases, high
blood pressure, inflammatory diseases
of the “renal corpuscles” (called glomer
ulonephritis) and congenital diseases
such as hereditary polycystic kidney.
In end-stage kidney failure 
(called
terminal renal insufficiency) only regular dialysis or kidney

transplantation can save the patient’s life. Kidney transplanta
tion is a well-established procedure and the best available treatment for patients with terminal renal insufficiency. Compared
with the previous year, the number of kidney transplantations
has slightly decreased.
While the clinical area Kidney transplantation exclusively
addresses the organ recipient, the clinical area Living kidney
donation focuses on the organ donor. Since 2006, all G
 erman
transplantation centers in the clinical area Kidney transplantation
must participate in the external hospital 
quality assurance.
Monitoring the clinical course of patients one, two and three
years after transplantation is one focus of quality assurance.

Services subject to mandatory documentation
All kidney or pancreas transplantations or combined pancreaskidney transplantations must be documented, regardless of
the type of donation: living or postmortem donation. The calculation of the quality indicators in this clinical area includes
only isolated kidney transplantation in order to ensure comparable hospital results.

Changes in comparison to the previous year
The frequency of transplantation cancels are presented for the
first time in the basic analysis for system maintenance and
further development as recommended by the Federal Experts’
Working Group. Discrepancy criteria are considered if unusual
rates are detected.
In this clinical area the quality indicator ID 51557 was r enamed
analogous to the clinical area Living kidney donation (from
“Surgical complications” to “Intra- or postoperative compli
cations”) and new exclusion criteria were defined so that only
severe complications which can be linked to the intervention
(e.g., hemorrhage, renewed surgery) are recorded. Furthermore,
the reference range of the quality indicator “Intra- or postoperative complications” (QI-ID 51557) was changed from ≤ 40 % to
≤ 25 %. The results of this indicator are therefore not comparable to those in the previous year.
The indicator for 1-year survival rate has been changed to
an indicator group for the evaluation of the data of 2012. All
patients who died in the previous year are excluded from the
rate for the 1-year survival. In this way, the Structured Dialogue
can be conducted more efficiently, since the cases that might
have been already included in the quality indicator “In-hospital
mortality” (QI-ID 2171) will not be considered in the evaluation
for 1-year follow-up. In addition to the existing indicators for the
1-, 2- or 3-year survival rates for patients with known survival
status, the corresponding survival rates will also be recorded
as worst-case analysis for the first time. This means that all
© 2014 AQUA Institute GmbH

patients with unknown survival status are considered deceased.
The indicator therefore measures actual documented deaths
and deaths due to improper documentation. In this way, worstcase indicators provide information on the documentation and/
or the quality of aftercare in a hospital.

Results
The worst-case analysis that was first conducted for the eval
uation in data collection year 2012 clearly shows that patients
with unknown survival status pose a difficulty in relation to the
comparison of the results. The Federal Experts’ Working Group
emphasizes the necessity of further improvements concerning
the case completeness of the QA data in order to be able to
assess the actual quality of care. The Group decided to describe
the results of the indicator “Immediate functionality of the transplant after living organ donation” QI-ID 2185) in detail since the
result indicators in this clinical area offer important information
on the success resp. the outcome of the transplantation.
The results of the Structured Dialogue based on the data
of 2011 show a total of 22 computational discrepancies in
16 out of 43 data delivering hospitals. Four of these 22 computational discrepancies were evaluated as “qualitatively
discrepant” by the Federal Experts’ Working Group. These were
mostly due to technical-surgical problems, suboptimal donorrecipient choice and data transmission errors of the affected
hospitals. The results of the discrepant hospitals will again be
critically analyzed using the data of 2012.
In 2011, the case completeness of the follow-up is still
unsat

isfactory. Only some transplantation centers have
reached an optimal level of follow-up documentation complete
ness for all patients. Since 2010, all centers with a follow-up
documentation rate below 95 % are requested to explain the
reasons b
 ehind the low follow-up documentation. Forty out of
69 computational discrepancies were evaluated as “qualitatively discrepant” for the case completeness of the follow-up
due to improper documentation in 2011. These evaluations also
apply for the area of Pancreas and kidney-pancreas transplan
tation, as the same questionnaire is used in this clinical area.
The patient’s long-term aftercare is suboptimal, as it does
not often take place at the transplantation centers where the
transplantation was conducted. As such, in many cases the
transplantation centers cannot influence the quality of care
provided and thus the follow-up documentation is more difficult.

Looking forward
The Federal Experts’ Working Group for Kidney and Pancreas
Transplantation recommends further improvements of the
case completeness for the follow-up, so that valid follow-up
data can be obtained. An optimal follow-up d
 ocumentation,
however, can only be achieved through a cross-sectoral
procedure as well as using health insurance claims data. The
Federal Experts’ Working Group emphasizes the necessity of
cooperation between inpatient and outpatient settings regard
ing transplantation aftercare in order to improve the quality
of care. Additionally the development of an appropriate risk
adjustment is being discussed.
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Kidney transplantation

Data basis
2011

2012

Reported

Reported

Expected

2,850

2,601

2,607

99.8 %

43

40

40

100.0 %

Records
Hospitals

Case completeness

Kidney transplantations as well as pancreas and pancreas-kidney transplantations are recorded together through a common documentation sheet
and will therefore be depicted together in the data basis.

Basic statistics
2012
Number Proportion
Age distribution
Number of patients with valid age data

2,570

100 %

0

0.0 %

43

1.7 %

< 1 year
1 – 9 years
10 – 19 years

67

2.6 %

20 – 29 years

180

7.0 %

30 – 39 years

251

9.8 %

40 – 49 years

516

20.1 %

50 – 59 years

639

24.9 %

60 – 69 years

625

24.3 %

70 – 79 years

242

9.4 %

7

0.3 %

≥ 80 years
Sex
Male
Female

1,620

63.0 %

950

37.0 %

Project leaders at the AQUA Institute
Dr. Klaus Richter

Raphael Held

Theresia Höhne
Members of the Federal Experts’ Working Group
Dr. Helmut Arbogast,
Munich

Prof. Dr. Bernhard Krämer,
Mannheim

Prof. Dr. Bernhard Banas,
Regensburg

Kerstin Kühn,
Mainz

Dr. Reinhard Bast,
Schwerin

Priv.-Doz. Dr. Christian Mönch,
Kaiserslautern

Priv.-Doz. Dr. Heinz-Paul Buszello,
Düsseldorf

Priv.-Doz. Dr. Horst Weihprecht,
Augsburg

Dieter Eipl,
Heidelberg

Prof. Dr. Oliver Witzke,
Essen

Christian Frenzel,
Mainz

Priv.-Doz. Dr. Heiner Wolters,
Münster

Prof. Dr. Ingo Klein,
Würzburg
Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/NTX/
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Kidney transplantation
Case-based aggregate results (patients)

2011

2012
Cases (patients)

QI-ID

Name of the indicator

2171

In-hospital mortality

Result

Result

Numerator

Denominator

v

1.3 %

1.0 %

24

2,414

=

2184

Immediate functionality of the transplant after postmortem v
organ donation

77.6 %

74.8 %

1,221

1,633

2185

Immediate functionality of the transplant after living
organ donation

v

95.4 %

95.7 %

726

759

=
=

Immediate functionality of the transplant
Indicator group

Trend

Indicator group

Quality of the transplant function at discharge

2188

Quality of the transplant function at discharge after
postmortem organ donation

v

86.8 %

87.2 %

1,348

1,545

2189

Quality of the transplant function at discharge after
living organ donation

v

97.3 %

97.6 %

722

740

16.4 %

18.0 %

434

2,414

51558 1-year survival (for alive discharged patients after
transplantation and known status)

97.4 %

97.4 %

2,287

2,347

51559 1-year survival (for alive discharged patients after
transplantation and worst-case analysis)

93.7 %

87.9 %

2,287

2,601

96.3 %

96.1 %

2,287

2,381

92.7 %

86.8 %

2,287

2,635

51557 Intra- or postoperative complications

Indicator group

1-year survival

2144

1-year survival (with known status)

v

51560 1-year survival (worst-case analysis)
12809 Transplant failure within the 1 year after kidney
transplantation (with known status)

v

6.2 %

5.1 %

120

2,334

12729 Quality of the transplant function (1 year after
transplantation)

v

97.8 %

96.0 %

2,067

2,153

50065 No rejection requiring treatment within the 1st year after
kidney transplantation

v

86.6 %

86.5 %

2,060

2,381

51654 2-year survival (for patients not deceased in the 1st year
and known status)

98.0 %

98.2 %

2,254

2,295

51655 2-year survival (for patients not deceased in the 1st year
and worst-case analysis)

91.1 %

86.1 %

2,254

2,617

94.1 %

94.2 %

2,254

2,393

87.8 %

83.0 %

2,254

2,715

st

=
=
=
=
=
=
=

Indicator group

2-year survival

12199 2-year survival (with known status)

v

51561 2-year survival (worst-case analysis)
12810 Transplant failure 2 years after kidney transplantation
(with known status)

v

7.8 %

8.3 %

196

2,360

12735 Quality of transplant function (2 years after transplant)

v

98.3 %

97.9 %

2,065

2,109

51657 3-year survival (for patients not deceased in the 1st or
2nd year and known status)

98.0 %

97.3 %

2,014

2,070

51656 3-year survival (for patients not deceased in the 1st or
2nd year and worst-case analysis)

82.2 %

83.3 %

2,014

2,419

91.0 %

91.0 %

2,014

2,212

77.2 %

78.6 %

2,014

2,561

Indicator group

3-year survival

12237 3-year survival (with known status)

v

51562 3-year survival (worst-case analysis)
12811 Transplant failure 3 years after kidney transplantation
(with known status)

v

10.7 %

9.6 %

209

2,175

12741 Quality of transplant function (3 years after transplant)

v

98.8 %

98.3 %

1,855

1,887
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Kidney transplantation
Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
QI-ID

Name of the indicator

2171

In-hospital mortality

Reference range

Evaluation

Discrepant

Total

Category

(computationally)

Need for
action

≤ 5.0 % (TO)

39

2

1

A

Indicator group

Immediate functionality of the transplant

2184

Immediate functionality of the transplant after postmortem
organ donation

≥ 60.0 % (TO)

39

1

2

A

2185

Immediate functionality of the transplant after living
organ donation

≥ 90.0 % (TO)

38

7

2

A

Indicator group

Quality of the transplant function at discharge

2188

Quality of the transplant function at discharge after
postmortem organ donation

≥ 70.0 % (TO)

39

4

2

A

2189

Quality of the transplant function at discharge after
living organ donation

≥ 80.0 % (TO)

38

0

2

A

≤ 25.0 % (TO)

39

5

2

A

51558 1-year survival (for alive discharged patients after
transplantation and known status)

Not defined

40

-

X

X

51559 1-year survival (for alive discharged patients after
transplantation and worst-case analysis)

≥ 90.0 % (TO)

40

10

3

A

Not defined

40

—

X

X

51560 1-year survival (worst-case analysis)

Not defined

40

—

X

X

12809 Transplant failure within the 1 year after kidney
transplantation (with known status)

Not defined

40

—

X

X

12729 Quality of the transplant function (1 year after
transplantation)

Not defined

40

—

X

X

50065 No rejection requiring treatment within the 1st year after
kidney transplantation

Not defined

40

—

X

X

51654 2-year survival (for patients not deceased in the 1st year and
known status)

Not defined

39

—

X

X

51655 2-year survival (for patients not deceased in the 1st year and
worst-case analysis)

Not defined

39

—

X

X

12199 2-year survival (with known status)

Not defined

39

—

X

X

51561 2-year survival (worst-case analysis)

Not defined

39

—

X

X

12810 Transplant failure 2 years after kidney transplantation
(with known status)

Not defined

39

—

X

X

12735 Quality of transplant function (2 years after transplant)

Not defined

39

—

X

X

51657 3-year survival (for patients not deceased in the 1st or
2nd year and known status)

Not defined

39

—

X

X

51656 3-year survival (for patients not deceased in the 1st or
2nd year and worst-case analysis)

Not defined

39

—

X

X

12237 3-year survival (with known status)

Not defined

39

—

X

X

51562 3-year survival (worst-case analysis)

Not defined

39

—

X

X

12811 Transplant failure 3 years after kidney transplantation
(with known status)

Not defined

39

—

X

X

12741 Quality of transplant function (3 years after transplant)

Not defined

38

—

X

X

51557 Intra- or postoperative complications

Indicator group

1-year survival

2144

1-year survival (with known status)

st

Indicator group

2-year survival

Indicator group

3-year survival

TO = Tolerance range
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QI-ID 2185: Immediate functionality of the transplant after living organ donation

Quality target

Description

As often as possible good or moderate transplantation function at discharge.

Numerator

Patients with immediate functionality of the transplant (i.e., at
most one postoperative dialysis until functionality)

Denominator

All isolated kidney transplanted patients who are alive after living
organ donation

Reference range

≥ 90.0 % (tolerance range)

Risk adjustment

Stratified

QI-ID

2185

Comparability with
the results of the
previous year

Comparable

The postoperative kidney function is an indicator that reliably predicts
the organ survival probability, even before manifestation of any rejection
symptoms. Big transplantation registers reported that the proportion
of patients with functioning kidney transplant after postmortem organ
donation after one year is 91 %. The proportion of functioning kidney transplants after one year from living kidney donation is between 95 and 96 %.
The kidney function, measured by the serum creatinin value or the
creatinin clearance, is appropriate for the long term prognosis and for the
control of the immune suppressive therapy. The examination of 105,742
transplanted patients showed that a serum creatinin value < 1.5 mg/dl
six months after the transplantation is associated with a 5-year organ
survival rate of approximately 80 %. On the other hand, the serum

creatinin value of 2.6 to 3.0 mg/dl only has a 5-year survival rate of 55 %.
To asses the kidney function, the MDRD formula (Modification of Diet in
Renal Disease) has been established.

Evaluating the results
An immediate function of the transplanted organ can be expected more
often after a living organ donation than after a postmortem donation,
since this is an organ of a healthy person and the transplantation can be
planned in advance. The Federal Experts’ Working Group for Kidney and
Pancreas Transplantation therefore set the reference range of at least
90 % for this subgroup of transplant recipient.

Case-based results (patients)
2009

2010

2011

2012

Aggregate result

93.2 %

95.1 %

95.4 %

95.7 %

Confidence interval

90.9 – 95.1 %

93.2 – 96.7 %

93.8 – 96.7 %

94.0 – 96.9 %

659

791

759

Total number of cases 590

Aggregate result of all patients
100 %
90 %
Patients with immediate functionality
of the transplant

Background

80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2009

The overall rate of hospital results was at 95.7 % in 2012 and is therefore
comparable with the result of the previous year (95.4 %). An immediate
function of the organ was recorded in 726 of the 759 patients with
isolated kidney transplantation of a living organ donation. The quality of
care for transplant recipient of a living organ donation is evaluated as
very good compared to international transplantation registers according
to the estimates of the Federal Experts’ Working Group.

2010

2011

2012

Hospital-based results
Target population of all hospitals

38

Number of hospitals with 0 cases

2

17 Hospitals with ≥ 20 cases
Median

96.2 %

Range

90.0 – 100.0 %

Number of computationally 0 of 17
discrepant hospitals

21 Hospitals with 1 to 19 cases
Median

100.0 %

Range

50.0 – 100.0 %

Number of computationally 7 of 21
discrepant hospitals

100 %

Patients with immediate functionality
of the transplant (total)

90 %
80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2009
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Living kidney donation
Dr. Klaus Richter, Raphael Held, Theresia Höhne, Federal Experts’ Working Group for Kidney and Pancreas Transplantation

Introduction
Given the current shortage of organs,
the demand of living organ donations
on the part of patients and their relatives is growing rapidly. Living donors
must be in a good state of health and
sign an informed consent; this consent
must be reviewed by an independent
living donation committee. The German transplantation law
allows living kidney donation exclusively to first- and seconddegree relatives, registered life partners, spouses and fiancés
and other persons “who have an obviously close personal
relationship with the prospective donor” (transplantation law:
section 8 paragraph 1).
The quality assurance procedure for Living kidney donation
exclusively addresses the donor. In living donations, a maximum of safety should be achieved by the best possible quality
of medical treatment and thorough preoperative evaluation of
the donor’s health. It is of major importance that the donor be
protected against all complications.
Since 2006, all German hospitals in the clinical area of Living
kidney donation have to fulfill the mandatory requirement of
participating in the external hospital quality assurance. One
focus of quality assurance is to monitor the clinical course of
patients after one, two and three years (follow-up).

Services subject to mandatory documentation
All living kidney donations.

Changes in comparison to the previous year
When interpreting the results of survival rates in the follow-up,
it has to be considered that in addition to the existing indicators describing the survival of donors with known status one,
two or three years after transplantation, the result indicators
are also recorded as a worst-case analysis. This means that all
patients who lack a survival status are considered deceased.
The indicator therefore measures both actual document
ed
deaths and assumed deaths due to lack of d
 ocumentation.
Since 

these indicators are evaluated as sentinel event, all
cases with unknown survival status of the donor will have to be
examined in the Structured Dialogue.
For system maintenance, the quality indicator “Intra- or post
operative complications” (QI-ID 51567) has been modified so
that only complications that are severe and can be linked to the
intervention (e.g., hemorrhage, renewed surgery) are record
ed. Furthermore, the reference range has been adjusted. The
results of 2012 are therefore not comparable with the results
of the previous year.

Results
In the meantime, the data for living kidney donations are
available for the seventh time in Germany. In 2012, 760 records
were transmitted for the external hospital quality assurance in
the clinical area Living kidney donation.

German Hospital Quality Report 2012 

From the Federal Expert’s Working Group’s point of view the
results, as in the previous year, show a very good quality of
care in this clinical area. It is important to mention that the
proportion of living donations to all kidney transplantations has
constantly increased in the previous years. This denotes the
significance of living donation particularly when considering
the shortage of organs and the resulting long waiting time for
transplantation.
The results of the previous year showed a total of 10 computational discrepancies in 7 out of 40 hospitals. Since the estab
lishment of quality assurance in Germany, the first death case
was documented for a living kidney donation during an inpatient
stay in 2011. This – also internationally – very rare and severe
event was analyzed thoroughly by the Federal Experts’ Working
Group in a collegial meeting with the clinic’s representatives.
The incident was finally evaluated as fateful and the hospital
was classified as “qualitatively non-discrepant”. In total, there
were 7 discrepancies in the Structured Dialogue that were
classified as “qualitatively non-discrepant” after the analysis
of each result. Three computational discrepancies were eval
uated as “qualitatively discrepant with special monitoring”.
These results will be critically analyzed again using the data
from 2012.
The case completeness of the follow-up data is, as in the
previous year, evaluated as unsatisfactory. In 2011, the case
completeness of the data transmission has been examined
in the Structured Dialogue for the second time, taking into
consideration the data of the follow-up record. All centers with
follow-up data completeness less than 95 % were requested
to provide an explanation for the low follow-up documentation
rates. There were a total of 98 computational discrepancies in
relation to case completeness, from which 58, in 24 clinics,
were classified as “qualitatively discrepant” due to incomplete
documentation. The reason behind missing documentations is
the decentralized aftercare, which often does not take place in
the transplantation centers, changes in healthcare staff within
the clinic and the willingness of the donor.
The worst-case analysis, which has been conducted for the first
time in 2012, shows major deficiencies in the area of aftercare
documentation. Even though the majority of the documentation
rates are within the reference range, they still vary considerably
between transplantation centers. The low documentation rates
are due to incomplete documentation of few centers with small
number of patients in this clinical area. Overall, low documenta
tion rates of the survival status are not acceptable in the long
term.

Looking forward
The Federal Experts’ Working Group for Kidney and Pancreas
Transplantation emphasizes the importance of continuous
improvement of the case completeness for follow-up records,
in order to obtain valid follow-up data. The optimal followup documentation, however, can only be achieved through a
cross-sectoral procedure as well as using health insurance
claims data. The Federal Experts’ Working Group points out the
urgent necessity of future cooperation between inpatient and
outpatient settings in order to improve quality of aftercare. In
© 2014 AQUA Institute GmbH
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order to be able to evaluate the quality of care in a better way,
the Federal Experts’ Working Group calls for an extension of the
follow-up data documentation from 5 years to 10 years in the
clinical area Living kidney donation.

Data basis
2011

2012

Reported

Reported

Expected

Case completeness

Records

796

760

761

99.9 %

Hospitals

40

37

39

94.9 %

Basic statistics
2012
Number Proportion
Age distribution
Number of patients with valid age data

759*

100 %

0

0.0 %

20 – 29 years

25

3.3 %

30 – 39 years

63

8.3 %

40 – 49 years

192

25.3 %

50 – 59 years

289

38.1 %

60 – 69 years

144

19.0 %

70 – 79 years

46

6.1 %

0

0.0 %

Male

312

41.1 %

Female

447

58.9 %

< 20 years

≥ 80 years
Sex

*

Slight deviation from the total number in relation to the number of the Federal Analysis
2012 due to double allocation of Eurotransplant numbers.

Project leaders at the AQUA Institute
Dr. Klaus Richter

Raphael Held

Theresia Höhne
Members of the Federal Experts’ Working Group
Dr. Helmut Arbogast,
Munich

Prof. Dr. Bernhard Krämer,
Mannheim

Prof. Dr. Bernhard Banas,
Regensburg

Kerstin Kühn,
Mainz

Dr. Reinhard Bast,
Schwerin

Priv.-Doz. Dr. Christian Mönch,
Kaiserslautern

Priv.-Doz. Dr. Heinz-Paul Buszello,
Düsseldorf

Priv.-Doz. Dr. Horst Weihprecht,
Augsburg

Dieter Eipl,
Heidelberg

Prof. Dr. Oliver Witzke,
Essen

Christian Frenzel,
Mainz

Priv.-Doz. Dr. Heiner Wolters,
Münster

Prof. Dr. Ingo Klein,
Würzburg
Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/NLS/
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Case-based aggregate results (patients)

2011

2012
Cases (patients)

QI-ID

Name of the indicator

Result

2137

In-hospital mortality

v

0.1 %

0.0 %

0

757

2138

Dialysis required in the living donor

v

0.0 %

0.0 %

0

757

3.8 %

3.2 %

24

757

0.2 %

0.2 %

1

666

=

14.4 %

16.0 %

127

792

=

0.0 %

0.6 %

4

663

=

2.7 %

0.9 %

6

663

v

18.3 %

17.9 %

119

665

=
=

12452 Death of the donor within 2 years after living kidney d
 onation v

0.4 %

0.6 %

3

523

17.7 %

21.3 %

141

661

0.0 %

0.0 %

0

515

=

2.5 %

2.1 %

11

514

=

0.3 %

0.4 %

2

450

29.9 %

25.1 %

150

598

=
=

0.0 %

0.0 %

0

438

=

2.1 %

1.8 %

8

440

=

51567 Intra- or postoperative complications

Result

Numerator

Denominator

Trend

=
=
=

Indicator group

Death of the donor within the 1st year after living kidney donation

12440 Death of the donor within the 1st year after living kidney
donation

v

51568 Death of the donor within the 1st year after living kidney
donation or assumed death of the donor with unknown
survival status after 1 year
12636 Impaired renal function of the donor (1 year after living
kidney donation)

v

12655 Proteinuria within the 1st year after living kidney donation
12667 Emergent arterial hypertension within the 1 year after
living kidney donation
st

Indicator group

Death of the donor within 2 years after living kidney donation

51569 Death of the donor within 2 years after living kidney
donation or assumed death of the donor with unknown
survival status after 2 years
12640 Impaired renal function of the donor (2 years after living
kidney donation)

v

12659 Proteinuria within 2 years after living kidney donation

=
=

Indicator group

Death of the donor within 3 years after living kidney donation

12468 Death of the donor within 3 years after living kidney d
 onation v
51570 Death of the donor within 3 years after living kidney
donation or assumed death of the donor with unknown
survival status after 3 years
12644 Impaired renal function of the donor (3 years after living
kidney donation)
12663 Proteinuria within 3 years after living kidney donation

German Hospital Quality Report 2012 
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Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
Discrepant

Total

Category

Need for
action

QI-ID

Name of the indicator

2137

In-hospital mortality

Sentinel event

37

0

X

X

2138

Dialysis required in the living donor

Sentinel event

37

0

X

X

≤ 10.0 % (TO)

37

2

2

A

Not defined

38

—

X

X

51568 Death of the donor within the 1st year after living kidney
donation or assumed death of the donor with unknown survival
status after 1 year

Sentinel event

40

22

X

B

12636 Impaired renal function of the donor (1 year after living kidney
donation)

Sentinel event

37

4

X

A

12655 Proteinuria within the 1st year after living kidney donation

Not defined

36

—

X

X

12667 Emergent arterial hypertension within the 1st year after living
kidney donation

Not defined

37

—

X

X

12452 Death of the donor within 2 years after living kidney donation

Not defined

37

—

X

X

51569 Death of the donor within 2 years after living kidney donation
or assumed death of the donor with unknown survival status
after 2 years

Sentinel event

38

24

X

B

12640 Impaired renal function of the donor (2 years after living kidney
donation)

Sentinel event

36

0

X

X

Not defined

36

—

X

X

Not defined

34

—

X

X

51570 Death of the donor within 3 years after living kidney donation
or assumed death of the donor with unknown survival status
after 3 years

Sentinel event

37

25

X

B

12644 Impaired renal function of the donor (3 years after living kidney
donation)

Sentinel event

34

0

X

X

Not defined

34

—

X

X

51567 Intra- or postoperative complications

Reference range

Evaluation

(computationally)

Indicator group

Death of the donor within the 1st year after living kidney donation

12440 Death of the donor within the 1st year after living kidney
donation

Indicator group

Death of the donor within 2 years after living kidney donation

12659 Proteinuria within 2 years after living kidney donation

Indicator group

Death of the donor within 3 years after living kidney donation

12468 Death of the donor within 3 years after living kidney donation

12663 Proteinuria within 3 years after living kidney donation
TO = Tolerance range
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Pancreas and pancreas-kidney transplantation
Dr. Klaus Richter, Raphael Held, Theresia Höhne, Federal Experts’ Working Group for Kidney and Pancreas Transplantation

Introduction
Pancreas transplantation and/or combined pancreas-kidney transplantation
are currently indicated for diabetic pa
tients who have suffered end-stage
organ damage over a long course of
underlying diseases, particularly advanced impairment of renal function.
In this group of patients, the pancreas and the kidney are
transplanted together. Such combined transplantations improve the patient’s quality of life and are considered as a lifesaving intervention by preventing recurrence of damages to the
kidneys through diabetes and by decreasing the mortality risk
by the half. Pancreas transplantation is considered as a treatment of the underlying cause for insulin-dependent diabetes
mellitus. The transplantation aims at reaching a sufficient level
of endogenous insulin to avoid additional insulin therapy and/
or replacement of the damaged kidney.
Since 2007, all German transplantation centers in the clinical
area of Pancreas and pancreas-kidney transplantation must
fulfill the mandatory requirements of the external hospital
quality assurance. One focus area of quality assurance is the follow-up of patients one, two and three years after transplantation.

Services subject to mandatory documentation
All kidney, pancreas or combined pancreas and kidney
transplantations must be documented using a the same case
report form. In this clinical area, simultaneous pancreaskidney transplantations, pancreas transplantations after kidney
transplantation and isolated pancreas transplantations represent
the basis for the calculations.

Changes in comparison to the previous year
The frequency of transplantation cancels are presented for the
first time in the basic analysis of 2012 for system maintenance as
recommended by the Federal Experts’ Working Group. Discrep
ancy criteria are considered if unusual rates are detected.
The informative value gained from the quality indicators is
limited due to the small number of patients in this clinical area
within one year. Therefore, no reference range for the indicators was defined in the past. In order to increase the validity
of results, the Federal Experts’ Working Group decided to
regard the results of 2011 and 2012 together. A reference
range has been defined for the quality indicators “In-hospital
mortality” (QI-ID 2143), “Quality of transplant function at

discharge” ( QI-ID 2145), “Removal of the pancreas transplant”
(QI-ID 2146) and “1-year survival (for alive discharged patients
after t ransplantation and worst-case analysis)” (QI-ID 51525).
As such, it is now possible to analyse and evaluate computa
tional discrepant results in the Structured Dialogue.
The indicator for 1-year survival has been changed for the eval
uation of the data of 2012 to an indicator group. All patients
that have deceased in the previous year are excluded from the
rate for the 1-year survival. In this way, the Structured Dialogue
can be conducted more efficiently, since the cases that might
have been already included in the quality indicator will not
be considered again in the evaluation for 1-year follow-up.
German Hospital Quality Report 2012 

In addition to the existing indicators for the 1-, 2- or 3-year
survival rates for patients with known survival status, the
corresponding survival rates will be recorded as worst-case
analysis for the first time. This means that all patients with
unknown survival status are considered deceased. The indicator therefore measures both actual documented deaths and
deaths due to improper documentation. In this way, worst-case
indicators provide information on the documentation and/or
the quality of aftercare in a hospital.

Results
In the meantime, the data for pancreas transplantation is available for the sixth time for the external hospital quality assurance.
From the Federal Experts’ Working Group point of view, the
results are predominantly satisfactory referring to a good
quality of care in this clinical area. Due to the small number
of patients in this area, the results often vary considerably
between transplantation centers which does not necessarily
mean that the centers have low quality of care according to the
Federal Experts’ Working Group.
Since 2010, the follow-up data for pancreas and pancreas-
kidney transplantations are available for three years. However,
the case completeness of follow-up data 2011 is unacceptab
ly low from the Federal Experts’ Working Group’s point of
view. Only some transplantation centers have reached an
optimal level of follow-up documentation completeness for all
transplant recipients. Since 2010, all centers with a follow-up
documentation rate below 95 % are requested to explain the
reasons behind the low follow-up documentation. Forty out of
69 computational discrepancies were evaluated as “qualitatively
discrepant” (kidney transplantation, pancreas and pancreaskidney transplantation) for the case completeness of the followup due to improper documentation in 2011. These evaluations
also apply for the area of Kidney transplantation, as the same
questionnaire is used in these clinical areas. The patient’s longterm aftercare is suboptimal, as it does not often take place
at the transplantation centers where the t ransplantation was
conducted. As such, in many cases the transplantation centers cannot influence the quality of care p
 rovided and thus the
follow-up documentation is more difficult.
The worst-case analysis that was first conducted for the
evaluation of data in 2012 clearly shows that patients with
unknown survival status pose a difficulty in relation to the
comparison of the results. The Federal Experts’ Working
Group 
emphasizes the necessity of further improvements
concerning the case completeness of the QA data in order to
be able to assess the actual quality of care.
The Federal Experts’ Working Group decided to describe
the results of the indicator “quality of transplant function at
discharge” (QI-ID 2145) in detail since the result indicators in
this clinical area offer important information on the success
resp. the outcome of the transplantation.
For 2011 there are still no reference ranges defined for the
quality indicators. Therefore, the Structured Dialogue was not
initiated for this clinical area in 2012.
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Looking forward
Based on the evaluation of the cumulative data from 2011
and 2012, a reference range should also be implemented for
the remaining quality indicators in this clinical area in order to
be able to initiate the Structured Dialogue with all centers that
show computationally discrepant results.
The Federal Experts’ Working Group for Kidney and Pancreas
Transplantation recommends further improvements of the case
completeness for the follow-up, so that valid follow-up data can
be obtained. An optimal follow-up documentation, however, can
only be achieved through a cross-sectoral procedure as well as
using health insurance claims data. The Federal Experts’ Working
Group emphasizes the necessity of cooperation between
inpatient and outpatient settings regard

ing 
transplantation
aftercare in order to improve the quality of care.

Data basis
2011

2012

Reported

Reported

Expected

2,850

2,601

2,607

99.8 %

43

40

40

100.0 %

Records
Hospitals

Case completeness

Kidney transplantations as well as pancreas and pancreas-kidney
transplantations are recorded together through a common documentation
sheet and will therefore be depicted together in the data basis.

Basic statistics
2011/2012
Number Proportion
Age distribution
Number of patients with valid age data

313

100 %

< 1 year

0

0.0 %

1 – 9 years

0

0.0 %

10 – 19 years

0

0.0 %

20 – 29 years

6

1.9 %

30 – 39 years

78

24.9 %

40 – 49 years

126

40.3 %

50 – 59 years

91

29.1 %

60 – 69 years

11

3.5 %

70 – 79 years

1

0.3 %

≥ 80 years

0

0.0 %

Sex
Male

185

59.1 %

Female

128

40.9 %

Project leaders at the AQUA Institute
Dr. Klaus Richter

Raphael Held

Theresia Höhne
Members of the Federal Experts’ Working Group
Dr. Helmut Arbogast,
Munich

Prof. Dr. Bernhard Krämer,
Mannheim

Prof. Dr. Bernhard Banas,
Regensburg

Kerstin Kühn,
Mainz

Dr. Reinhard Bast,
Schwerin

Priv.-Doz. Dr. Christian Mönch,
Kaiserslautern

Priv.-Doz. Dr. Heinz-Paul Buszello,
Düsseldorf

Priv.-Doz. Dr. Horst Weihprecht,
Augsburg

Dieter Eipl,
Heidelberg

Prof. Dr. Oliver Witzke,
Essen

Christian Frenzel,
Mainz

Priv.-Doz. Dr. Heiner Wolters,
Münster

Prof. Dr. Ingo Klein,
Würzburg
Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/PNTX/
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Pancreas and pancreas-kidney transplantation
Case-based aggregate results (patients)

2011/2012 cumulatively
Cases (patients)
QI-ID

Name of the indicator

Result

2143

In-hospital mortality

v

4.5 %

14

313

2145

Quality of transplant function at discharge

v

85.3 %

255

299

2146

Removal of the pancreas transplant

v

13.4 %

42

313

51515 1-year survival (for alive discharged patients after transplantation and known status)

98.4 %

251

255

51525 1-year survival (for alive discharged patients after transplantation and worst-case
analysis)

87.2 %

251

288

92.3 %

251

272

82.3 %

251

305

84.9 %

220

259

51692 2-year survival (for patients not deceased in the 1st year and known status)

96.9 %

189

195

51693 2-year survival (for patients not deceased in the 1st year and worst-case analysis)

78.1 %

189

242

89.6 %

189

211

73.3 %

189

258

81.1 %

159

196

51694 3-year survival (for patients not deceased in the 1st or 2nd year and known status)

98.8 %

166

168

51695 3-year survival (for patients not deceased in the 1st or 2nd year and worst-case
analysis)

76.1 %

166

218

87.4 %

166

190

69.2 %

166

240

71.7 %

124

173

Numerator

Denominator

Indicator group

1-year survival

12493 1-year survival (with known status)

v

51524 1-year survival (worst-case analysis)
12824 Quality of the transplant function (1 year after transplantation)

v

Indicator group

2-year survival

12509 2-year survival (with known status)

v

51544 2-year survival (worst-case analysis)
12841 Quality of transplant function (2 years after transplant)

v

Indicator group

3-year survival

12529 3-year survival (with known status)

v

51545 3-year survival (worst-case analysis)
12861 Quality of transplant function (3 years after transplant)
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Pancreas and pancreas-kidney transplantation
Hospital-based aggregate results for utilization in quality assurance

2011/2012 cumulatively
Hospitals
Evaluation
Reference range

Discrepant

Total

Category

Need for
action

QI-ID

Name of the indicator

2143

In-hospital mortality

≤ 10.0 % (TO)

26

5

2

A

2145

Quality of transplant function at discharge

≥ 75.0 % (TO)

26

5

1

A

2146

Removal of the pancreas transplant

≤ 20.0 % (TO)

26

6

1

A

51515 1-year survival (for alive discharged patients after transplantation
and known status)

Not defined

24

—

X

X

51525 1-year survival (for alive discharged patients after transplantation
and worst-case analysis)

≥ 85.0 % (TO)

25

5

2

A

12493 1-year survival (with known status)

Not defined

25

—

X

X

51524 1-year survival (worst-case analysis)

Not defined

25

—

X

X

12824 Quality of the transplant function (1 year after transplantation)

Not defined

24

—

X

X

51692 2-year survival (for patients not deceased in the 1st year and
known status)

Not defined

23

—

X

X

51693 2-year survival (for patients not deceased in the 1st year and
worst-case analysis)

Not defined

24

—

X

X

12509 2-year survival (with known status)

Not defined

24

—

X

X

51544 2-year survival (worst-case analysis)

Not defined

24

—

X

X

12841 Quality of transplant function (2 years after transplant)

Not defined

23

—

X

X

51694 3-year survival (for patients not deceased in the 1st or
2nd year and known status)

Not defined

24

—

X

X

51695 3-year survival (for patients not deceased in the 1st or
2nd year and worst-case analysis)

Not defined

25

—

X

X

12529 3-year survival (with known status)

Not defined

25

—

X

X

51545 3-year survival (worst-case analysis)

Not defined

25

—

X

X

12861 Quality of transplant function (3 years after transplant)

Not defined

25

—

X

X

(computationally)

Indicator group

1-year survival

Indicator group

2-year survival

Indicator group

3-year survival

TO = Tolerance range
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Pancreas and pancreas-kidney transplantation
QI-ID 2145: Quality of transplant function at discharge

Quality target

Description
Numerator

Patients who are insulin free at discharge

Denominator

All patients with pancreas transplantation in 2011 or 2012
without retransplantation and are discharged alive

Reference range

≥ 75.0 % (tolerance range)

Risk adjustment

No risk adjustment

QI-ID

2145

Comparability with
the results of the
previous year

Not calculated in the previous year, first time combination of two
data collection years

Case-based results (patients)
2009

2010

2011/12

Aggregate result

–

–

85.3 %

Confidence interval

–

–

80.8 – 88.9 %

Total number of cases –

–

299

Aggregate result of all patients
100 %
Patients who are insulin free at discharge

90 %
80 %
70 %
60 %
50 %
40 %

As few as possible insulin therapy required at discharge.

Background
The most important aim for insulin-dependent diabetes mellitus is the
normalization of the blood glucose concentration, because concomitant
diseases of other organs particularly blood vessels, kidneys, nerves and
the retina can be avoided or even improved. Fasting blood sugar, long
term blood sugar (HbA1C value) and glucose tolerance can be normal
ized through successful pancreas transplantation. The primary success
criterion for the transplantation is therefore the insulin independence.
An important factor for the transplant survival and function is the age of
the donor. Additionally, the ischemia time (time without blood supply) of
the organ is seen as predictor for a transplant failure. An important factor
for the success of transplantation is the choice of immune s uppressive
therapy. Due to new immune suppressive medications, the HLA compatibility has become less important nowadays for the transplantation
success and the fast reduction of cortisone medication, which is
unfavorable for the metabolic control, has become possible. The type of
venous connection of the organ either using portal system or to large
veins seems not to influence the metabolic control.
In the past twenty years, an improvement of the 1-year transplant surviv
al after combined pancreas-kidney transplantation was observed: from
42 % - 66 % to over 85 %. The 3-year transplant function rates are between
79 % and 81 % after simultaneous pancreas-kidney transplantation and
between 58 % and 68 % after isolated pancreas transplantation.

30 %
20 %
10 %
0%
2009

2010

2011/2012

Hospital-based results
Target population of all hospitals

26

Number of hospitals with 0 cases

17

For the interpretation of this quality indicator it has to be taken into
consideration that up to one third of the transplant recipient are still
dependent on an insulin input from an external source at discharge,
while three months after transplantation only 3.5 % of the recipients
receive an insulin therapy.

4 Hospitals with ≥ 20 cases
Median

81.4 %

Range

77.3 – 90.9 %

Number of computationally 0 of 4
discrepant hospitals

22 Hospitals with 1 to 19 cases
Median

88.9 %

Range

0.0 – 100.0 %

Number of computationally 5 of 22
discrepant hospitals

Patients who are insulin free at discharge (total)

100 %
90 %

Evaluating the results
Due to the overall small number of patients in the clinical area, the data
collection years 2011 and 2012 were evaluated cumulatively. In these
years, from 299 patients who were discharged alive after a pancreas or
pancreas-kidney transplantation, 255 patients were insulin free, which
corresponds to an overall rate of 85.3 %.
From the Federal Experts’ Working Group’s view, the overall rate of patients
that are discharged without insulin therapy after pancreas transplantation
indicates a good quality of care.

80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2009

2010

2011/2012
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Breast surgery
Stephanie Wrede, Susanne Keitzl, Kathrin Wehner, Federal Experts’ Working Group for Breast Surgery

Introduction
The clinical area of Breast surgery
addresses the treatment of breast cancer (mammary carcinoma). With around
72,000 new cases annually, breast cancer is the most common type of cancer
in women in Germany. Annually, mammary carcinoma causes approximately
17,000 deaths. In extremely rare cases, this disease can also
affect men.
Early detection as well as adequate diagnostic and stage-
appropriate treatment of the breast cancer improve the quality
of life of those patients and reduce disease-related mortality.
The treatment planning should be done comprehensively and
carefully taking into consideration the individual situation of the
patient, the treatment goal, the risk-benefit assessment as well
as preferences of the patient. Important requirements are the
interdisciplinary and cross-sectoral cooperation between differ
ent healthcare providers as well as informed and shared deci
sion making between the patient and the physician.
There are various surgical treatment options for breast cancer:
breast-conserving surgery and complete removal of the affect
ed breast (mastectomy). The status of the lymph nodes, i.e.,
whether they are affected and the spread of tumor in the lymph
nodes of the underarm (axilla), can influence both treatment
planning and the course of the disease. In order to assess the
lymph node status, removing the sentinel lymph nodes and in
some cases the extirpation of the axilla lymph nodes (axilla dissection) might be necessary. Depending on the type of surgery
and on the extent of the tumor, radiation therapy might be nec
essary. Furthermore, the treatment of breast cancer might also
include chemotherapy, hormone and/or antibody therapy depending on the type and the properties of the tumor.
The implementation of evidence-based standards in the treatment of breast cancer leads to improvements in the prognosis
and to better quality of life of affected women. In every stage
of treatment, the quality of care is the deciding factor for the
survival and the quality of life. The indicators of the clinical area
Breast surgery undergo continuous development according to
current national and international guidelines. As such, the quality assurance measures play an important role in the implementation of guidelines’ recommendations.

Services subject to mandatory documentation
All open biopsies, tumor-resecting and axillary interventions
performed to diagnose benign or malignant tumors, precancer
ous lesions or presumed tumors of the breast.

Changes in comparison to the previous year
The indicator group “Hormone receptor analysis and HER-2/
re-analysis” has been suspended in 2012. The Federal Experts’
Working Group expects that there are no further potentials for
quality improvement in this clinical area based on the constantly
good results for years on federal and hospital levels as well as
results from the Structured Dialogue.

© 2014 AQUA Institute GmbH

Since 2012 the indicator “Reporting to cancer registries” is not
a part of this clinical area. The evaluation of the results and the
execution of the Structured Dialogue have become very difficult due to different legal regulations on the state level and the
absence of a comprehensive cancer register. Against this background, the Federal Experts’ Working Group regarded suspend
ing the indicator from the external hospital quality assurance
reasonable.
Yet, building a comprehensive cancer register still represents
an urgent need. Following the updated S3-guidelines for the
diagnosis, treatment and aftercare of mammary carcinoma,
the indicator “Intraoperative specimen sonography with so
nographic wire marking” (QI-ID 51369) has been recorded for
the first time. Complementary to the indicator “Intraoperative
specimen x-ray with mammographic wire marking” (QI-ID 303),
it gives the proportion of surgeries with intraoperative s pecimen
sonography to all surgeries, for which there has been a wire
marking preoperative through sonography.
In order to facilitate the interpretation of the results, the indicator “Interval of 7 to 21 days between diagnosis and surgery”
recorded in the previous year was split and evaluated as two
indicators:” Interval below 7 days between diagnosis and surgery” (QI-ID 51370) and “Interval over 21 days between diagnosis
and surgery” (QI-ID 51371).
For the indicator “Lymph node removal with DCIS and breast
conserving therapy” (QI-ID 50719) that was first introduced
in 2011, a reference range has been defined. For the indicators
“Primary axillary dissection in DCIS” (QI-ID 2163) and “Sentinel lymph node biopsy in pT1 without lymph node invasion”
(QI-ID 2262) a reference range has temporarily been delayed
due to questionable data validity. A data field relevant for both
indicators has been reworked with effect on the upcoming data
collection year, reference ranges are planned for data collection
year 2013.

Results
The case-based aggregate results, the proportion of com
putationally discrepancies and the results of the Structured
Dialogue 2011 show an overall good quality of care in the
clinical area Breast surgery. The results of the indicators with a
defined reference range are within their reference range. In the
Structured Dialogue, the computational discrepancies could be
explained plausibly in many cases: Out of a total 1,689 computational discrepancies in2011, there were 250 classified as
“qualitatively discrepant”.
The Federal Experts’ Working Group points to non-compliance
with guideline’s recommendations, particularly for the new indi
cator “Intraoperative specimen sonography with sonographic
wire marking” and the indicator introduced in the previous
year “Lymph node removal with DCIS and breast conserving
therapy”: the rate of intraoperative specimen sonography

is 63.5 % for cases with sonographic wire marking and is considered very low. The rate of lymph node removal of 20.2 % for
cases with DCIS (ductal carcinoma in situ) and breast-conserv
ing surgery is considered high by the Federal Experts’ Working
Group and indicates oversupply of healthcare according. In
German Hospital Quality Report 2012
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 ddition to actual deficiencies in the quality of care, improper
a
documentation and problems related to the ability of the indicator to depict the quality of care could also contribute consid
erably to the discrepant rates. Therefore, further developments
for both indicators are currently considered, in order to introduce
fixed values using a valid database for the reference range in the
future.
For the indicator “Breast conserving therapy in pT1” (QI-ID 2167),
a further development is planned due to the constantly high
rates in the previous years. The Federal Experts’ Working Group
emphasizes the necessity of examining the high rates of breastconserving surgery.

Data basis
2011

2012

Reported

Reported

Expected

Case completeness

113,542

114,400

114,349

100.0 %

932

910

917

99.2 %

Records
Hospitals

Basic statistics
2012
Number Proportion
Age distribution
Number of patients with valid age data

114,021

100 %

3,228

2.8 %

< 30 years
30 – 39 years

5,741

5.0 %

40 – 49 years

20,164

17.7 %

50 – 59 years

27,946

24.5 %

60 – 69 years

26,596

23.3 %

70 – 79 years

21,556

18.9 %

8,790

7.7 %

996

0.9 %

113,025

99.1 %

ASA 1: A normal healthy patient

34,642

30.4 %

ASA 2: A patient with mild systemic disease

61,154

53.6 %

ASA 3: A patient with severe systemic disease
and functional impairment

17,691

15.5 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

504

0.4 %

30

< 0.1 %

Looking forward
Taking into consideration the patient’s personal preferences
and the individual quality of life, the advantages and disadvantages of diagnostic and therapeutic measures for mammary
carcinoma have to be carefully examined. The informed shared
decision making between the patient and the physician is an
essential part of the treatment plan, treatment and aftercare.
The Federal Experts’ Working Group and the AQUA Institute are
discussing the introduction of a patient survey as integrated
part of the external hospital quality assurance. In this clinical
area, patient surveys facilitate measuring the result quality in
addition to the process quality in relation to patient information,
shared decision making, educating and informing patients on
aftercare in other healthcare sectors.

1

A ductal carcinoma in situ is an early breast cancer stage for which the separation layer
to the surrounding tissue has not been breached yet.

≥ 80 years
Sex
Male
Female
ASA classification

ASA 5: A moribund patient
Project leaders at the AQUA Institute
Stephanie Wrede

Susanne Keitzl

Kathrin Wehner
Members of the Federal Experts’ Working Group
Prof. Dr. Ute-Susann Albert,
Marburg

Prof. Dr. Rolf Kreienberg,
Ulm

Prof. Dr. Matthias Beckmann,
Erlangen

Priv.-Doz. Dr. Annette Lebeau,
Lübeck

Dr. Ingo Bruder,
Stuttgart

Uwe Lükermann,
Hannover

Dr. Hans-Joachim Bücker-Nott,
Münster

Karin Meißler,
Winsen

Dr. Martina Dombrowski,
Berlin

Cordula Mühr,
Berlin

Prof. Dr. Bernd Gerber,
Rostock

Dr. Kerstin Pape,
Hannover

Dr. Steffen Handstein,
Görlitz

Prof. Dr. Anton Scharl,
Amberg

Prof. Dr. Detlev Hebebrand,
Rotenburg (Wümme)

Dr. Horst Schuster,
Berlin

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/18n1/
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Case-based aggregate results (patients)

2011

2012
Cases (patients)

QI-ID

Name of the indicator

Result

Result

Numerator

Denominator

Trend

Indicator group

Pretherapeutic diagnosis verification

50080 Pretherapeutic diagnosis verification with palpable
malignant neoplasms

v

95.9 %

96.6 %

46,722

48,355

+

50047 Pretherapeutic diagnosis verification with non-palpable
malignant neoplasms

v

93.0 %

94.1 %

25,223

26,795

+

v

96.6 %

97.1 %

19,921

20,524

=

60.6 %

63.5 %

12,221

19,254

+

Indicator group

Intraoperative specimen x-ray and intraoperative specimen sonography

303

Intraoperative specimen x-ray with mammographic wire
marking

51369 Intraoperative specimen sonography with sonographic wire
marking

Indicator group

Indicator group

Metric documenting safety margin

2131

Metric documenting safety margin with breast-conserving
therapy

v

97.8 %

98.2 %

48,671

49,587

=

2162

Metric documenting safety margin with mastectomy

v

96.0 %

96.9 %

21,049

21,714

2163

Primary axillary dissection in DCIS

2.0 %

1.7 %

126

7,347

50719 Lymph node removal with DCIS and breast conserving
therapy

21.5 %

20.2 %

1,138

5,623

+
=
=

11989 At least 10 removed lymph nodes in lymph node invasion

89.8 %

85.9 %

11,730

13,654

2262

Sentinel lymph node biopsy in pT1 without lymph node
invasion

88.6 %

90.8 %

23,554

25,927

2167

Breast conserving therapy in pT1

83.4 %

83.7 %

29,584

35,327

=

51370 Interval below 7 days between diagnosis and surgery

13.6 %

12.3 %

7,738

62,898

51371 Interval over 21 days between diagnosis and surgery

22.3 %

23.8 %

14,941

62,898

+
-

v

+

Interval between diagnosis and surgery
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Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
QI-ID

Name of the indicator

Reference range

Total

Evaluation

Discrepant

Category

(computationally)

Need for
action

Indicator group

Pretherapeutic diagnosis verification

50080 Pretherapeutic diagnosis verification with palpable malignant
neoplasms

≥ 90.0 % (TA)

818

188

2

A

50047 Pretherapeutic diagnosis verification with non-palpable
malignant neoplasms

≥ 70.0 % (TA)

648

62

1

A

≥ 95.0 % (TA)

621

142

2

A

Not defined

576

—

X

X

Indicator group

Intraoperative specimen x-ray and intraoperative specimen sonography

303

Intraoperative specimen x-ray with mammographic wire marking

51369 Intraoperative specimen sonography with sonographic wire
marking

Indicator group

Metric documenting safety margin

2131

Metric documenting safety margin with breast-conserving
therapy

≥ 95,0 % (TA)

733

106

2

A

2162

Metric documenting safety margin with mastectomy

≥ 95.0 % (TA)

788

161

2

A

2163

Primary axillary dissection in DCIS

Not defined

566

—

X

X

≤ 38.4 % (TO;
90th percentile)

530

106

2

X

11989 At least 10 removed lymph nodes in lymph node invasion

Not defined

718

—

X

X

2262

Sentinel lymph node biopsy in pT1 without lymph node invasion

Not defined

683

—

X

X

2167

Breast conserving therapy in pT1

≥ 71.3 % to
≤ 95.3 % (TO;
5th percentile to
95th percentile)

711

226

2

X

51370 Interval below 7 days between diagnosis and surgery

≤ 46.4 % (TO;
97.5th percentile)

750

71

3

A

51371 Interval over 21 days between diagnosis and surgery

≤ 49.1 % (TO;
97.5th percentile)

750

35

2

A

50719 Lymph node removal with DCIS and breast conserving therapy

Indicator group

Interval between diagnosis and surgery

TO = Tolerance range; TA = Target range
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QI-ID 2167: Breast conserving therapy in pT1

Background
In the 1980s, the removal of the whole breast and the lymph nodes in the
underarm was the standard procedure for treating mammary carcinoma.
Studies show, however, that breast-conserving surgery and mastectomy
when indicated represent good treatment alternatives. This indicator
refers to the breast-conserving surgery for women with small tumors
(tumor stage pT1).
The priority of the surgical treatment is however not the breast conservation, but the complete tumor removal and avoidance of recurrence of
the tumor. For the surgery there should be a safety margin of at least
1 mm between the tumor and the cutting edge. Radiation of the residual
mammary gland is an essential part of the breast-conserving surgery. It
is a time-consuming procedure and might be associated with side effects
in relation to the radiated skin area. All patients should be informed and
educated about treatment options as well as their advantages and disad
vantages.
Evidence-based reference ranges for the rate of breast-conserving surgery for tumor stage pT1 are currently not available. The reference range
was therefore determined as a percentile-based range (5th – 95th percentile).

Evaluating the results
On federal level, the aggregate results of breast-conserving surgery
with pT1 (83.7 %) (29,584 out of 35,327 patients) is approximately at
the same overall rates of the previous years (2009: 83 %; 2010: 82.9 %;
2011: 83.4 %). Based on the data of 2011 the Structured Dialogue
in 2012 showed that there were 5 hospitals classified as “qualitatively
discrepant”.
In the past years, increase of breast-conserving surgery was the main
goal in the treatment of small tumors. From the Federal Experts’ Work
ing Group’s point of view the constantly high rates of breast-conserving
surgery in the past few years requires that the indicator focuses on the
problem of high rates of conducting breast-conserving surgery.
Extremely high rates of this procedure point to a suboptimal education
and decision making in relation to risk-benefit assessment of these
women. The Federal Experts’ Working Group doubts that a breastconserving surgery could be executed effectively for all women with
tumor stage pT1 while upholding the safety margin. If the tumor is not
fully removed in order to conserve the breast, then a follow-up surgery
(re-resection) might be necessary in order to ensure a complete tumor
removal. The Federal Experts’ Working Group currently discusses further
development of the indicator. For the evaluation of the indication quality
for breast-conserving surgery, the frequency of conducting a reresection after this intervention for complete removal of the tumor, has to be
taken into consideration in the future. Additionally, information on the
recurrence of the tumor after the surgery is also necessary.

© 2014 AQUA Institute GmbH

Numerator

Patients with breast-conserving therapy

Denominator

All patients with primary disease and histology “invasive mammary
carcinoma” and concluded surgical therapy and stadium pT1

Reference range

≥ 71.3 % to ≤ 95.3 % (5th percentile to 95th percentile (tolerance
range)

Risk adjustment

No further risk adjustment

QI-ID

2167

Comparability with
the results of the
previous year

Comparable

Case-based results (patients)
2009

2010

2011

2012

Aggregate result

83.0 %

82.9 %

83.4 %

83.7 %

Confidence interval

82.6 – 83.4 %

82.5 – 83.3 %

83.0 – 83.8 %

83.4 – 84.1 %

35,400

34,831

35,327

Total number of cases 36,251

Aggregate result of all patients
100 %
90 %
Patients with breast-conserving therapy

Appropriate indication for breast-conserving surgery for women with
tumor stage pT1.

Description

80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2009

2010

2011

2012

2011

2012

Hospital-based results
Target population of all hospitals

711

Number of hospitals with 0 cases

199

422 Hospitals with ≥ 20 cases
100 %
90 %
Patients with breast-conserving therapy

Quality target

80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2009

Median

85.3 %

Range

50.0 – 100.0 %

2010

Number of computationally 40 of 422
discrepant hospitals

289 Hospitals with 1 to 19 cases
Median

84.6 %

Range

0.0 – 100.0 %

Number of computationally 186 of 289
discrepant hospitals
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Obstetrics
Stefanie Konheiser, Teresa Thomas, Priv.-Doz. Dr. Günther Heller, Federal Experts’ Working Group for Perinatal Medicine

Introduction
Perinatal medicine covers the time
shortly before and after birth. Since the
perinatal census, which emerged from
the Munich Perinatal Study (1975
to 1977), cross-institutional comparative external quality assessments have
been established in Germany. The aim
of external quality assessment is to determine the differences
in the quality of obstetric care and to improve its quality.
The clinical area Obstetrics was initiated in 2001 and it reg
isters all hospital births in the Federal Republic of Germany. The
quality indicators in this clinical area describe relevant aspects
of quality in relation to process and results. For the Structured
Dialogue, further quality-related data are available for hospitals
evaluated as discrepant allowing a differentiated assessment of
obstetric care in the affected hospitals. In spite of the fact that
births outside hospitals are not registered in the documentation
form, the results in this clinical area describe important aspects
of obstetric care in the Federal Republic of Germany.

Services subject to mandatory documentation
All hospital births.

Changes in comparison to the previous year
In 2012, the indicators “Antenatal corticosteroid therapy in
premature births” (QI-ID 328) and “Antenatal corticosteroid
therapy in premature births with prepartum hospitalization for
at least one calendar day” (QI-ID 329) have been removed from
the clinical area. Only the indicator “Antenatal corticosteroid
therapy in premature births with prepartum hospitalization for at
least two calendar days” (QI-ID 330) points to a sufficient length
of stay in the hospital in order ensure a guideline-recommended
corticosteroid administration. As part of the methodological
development of the quality indicators, a risk adjustment for
the indicator “Acidosis in mature singletons with determination
of umbilical artery pH” (QI-ID 321) was conducted for the first
time in 2012.

Even if the maternal death is extremely low in Germany, this
is a sentinel event. Therefore, the indicator “Maternal deaths”
(QI-ID 331) is explained in detail in the following section de
spite the small caseload.

Looking forward
The introduction of the new indicator “Acidosis in preterm
infants with determination of umbilical artery pH” is planned
for 2013. Additionally, a quality index should better describe
the quality of care of a critical outcome in mature neonates.
In order to ensure an fair comparison between the hospitals,
quality indicators that are introduced for the first time will be
risk-adjusted.
For further development, merging perinatal and neonatal data
has a major importance, as only this way the entire treatment
process, starting with pregnancy up to discharge from the pediatric clinic, can be included in the quality analysis. Therefore,
a method was developed in 2009 and 2010 that should merge
the data from both clinical areas: using Patient Identifying Data
(PID) of the mother and child, merging perinatal and neonatal
data should be performed in a pseudonomized manner. Preliminary examinations of the data recorded in 2011 show,
however, that a match of PID data in the hospitals could not
reach the target due to the incomplete record and improper
documentation. Instead, alternatives were developed which
are currently being coordinated with the G-BA.

Results
In the clinical area Obstetrics, there were a
pproximately
650,000 births documented in 2012. An increase of over
12,000 births was observed compared to the previous year. The
Federal Experts’ Working Group considers this, on average, an
improvement of the obstetric care, even when part of the results for some clinics are remarkably below the reference range.
This is also reflected in the results of the Structured Dialogue.
In 2011, there are 997 computational discrepant results, of
which 182 were classified as “qualitatively discrepant”. In 2012,
all indicator results were within the defined reference range and
were assigned recommendation for action level A or B. There
were no C level indicators that showed a special need for action.
For the indicators “Antenatal corticosteroid therapy in premature
births with prepartum hospitalization for at least two calendar
days” (QI-ID 330), “Antibiotics for premature rupture of mem
branes” (QI-ID 50046) and “Perioperative antibiotic prophylaxis
in caesarean section delivery” (QI-ID 50045), the results have
remarkably improved in comparison to the previous year.
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Obstetrics

Data basis

Project leaders at the AQUA Institute
2011

2012

Stefanie Konheiser

Reported

Reported

Expected

Case completeness

639,022

651,765

652,731

99.9 %

785

764

772

99.0 %

Records
Hospitals

Priv.-Doz. Dr. Günther Heller

Teresa Thomas
Members of the Federal Experts’ Working Group
Dr. Susanne Bauer,
Essen

Prof. Dr. Jens Möller,
Saarbrücken

Prof. Dr. Egbert Herting,
Lübeck

Dr. Hans-Ludwig Riggert,
Braunschweig

Number Proportion

Priv.-Doz. Dr. Frank Jochum,
Berlin

Prof. Dr. Rainhild Schäfers,
Münster

651,696

100 %

Annette Kaiser,
Dresden

Wolf-Dietrich Trenner,
Berlin

Singleton pregnancies

639,802

98.2 %

Multiple pregnancies

11,894

1.8 %

Dr. Helmut Küster,
Göttingen

Dr. Roland Uphoff 2,
Bonn

Dr. Nicholas Lack,
Munich

Prof. Dr. Klaus Vetter 3,
Berlin

Prof. Dr. Rolf Maier,
Marburg

Hans-Jürgen Wirthl 4,
Frankfurt am Main

Dr. Björn Misselwitz,
Eschborn

Prof. Dr. Friedrich Wolff,
Cologne

Basic statistics
2012

Birth
Number of births

Children
Number of children

663,796

100 %

661,581

99.7 %

2,215

0.3 %

651,696

100 %

3,870

0.6 %

18 – 29 years

281,432

43.2 %

For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):

30 – 34 years

222,964

34.2 %

www.sqg.de/themen/16n1/

35 – 39 years

115,230

17.7 %

28,200

4.3 %

Live-born infants

1

Still births
Age distribution
Number of mothers
< 18 years

≥ 40 years
Weeks of gestation
Number of children

663,796

100 %

< 28 weeks of gestation

3,938

0.6 %

28 – 31 weeks of gestation

6,160

0.9 %

32 – 36 weeks of gestation

49,282

7.4 %

37 – 41 weeks of gestation

600,728

90.5 %

3,688

0.6 %

663,796

100 %

> 41 weeks of gestation

Further information on the clinical area

1

Of which n = 823 (0.1 %) of the living births died within the first 7 days of life.

2

Dr. Roland Uphoff until 2012-10-31

3

Prof Dr. Klaus Vetter until 2013-03-05

4

Hans-Jürgen Wirthl since 2012-11-01

Birth weight (children)
Number of children
< 500 g

638

0.1 %

1,862

0.3 %

750 – 999 g

1,939

0.3 %

1,000 – 1,499 g

5,135

0.8 %

500 – 749 g

1,500 – 1,999 g

9,620

1.4 %

2,000 – 2,499 g

28,512

4.3 %

2,500 – 2,999 g

105,840

15.9 %

3,000 – 3,999 g

444,962

67.0 %

4,000 – 4,499 g

57,371

8.6 %

7,917

1.2 %

≥ 4,500 g
Method of delivery
Number of children

663,796

100 %

Spontaneous delivery

400,756

60.4 %

Caesarean section

203,846

30.7 %

Operative vaginal

43,261

6.5 %

Other method

15,933

2.4 %

© 2014 AQUA Institute GmbH

German Hospital Quality Report 2012

118

Results

Obstetrics
Case-based aggregate results (patients)

2011

2012
Cases (patients)

QI-ID

Name of the indicator

330

Antenatal corticosteroid therapy in premature births with
prepartum hospitalization for at least two calendar days

Result

v

50046 Antibiotics for premature rupture of membranes

Result

Numerator (O | E)*

Denominator

Trend

93.8 %

95.7 %

6,896

7,205

+

72.7 %

84.0 %

3,360

4,000

+
+

50045 Perioperative antibiotic prophylaxis in caesarean section
delivery

v

92.2 %

95.5 %

200,426

209,776

1058

D-D time in emergency caesarean section > 20 minutes

v

1.2 %

1.0 %

78

7,851

319

Determination of umbilical artery pH value in live-born
infants

v

99.1 %

99.1 %

631,766

637,796

v

0.2 %

0.2 %

1,029

585,611

=

1.00

1.03

1.002
0.17 %

585,611

=
=
=

=
=

Indicator group

Acidosis in mature singletons with determination of umbilical artery pH

321

Acidosis in mature singletons with determination of umbilical
artery pH

51397 Ratio of the observed to the expected rate (O / E)
of acidosis in mature singletons with determination of
umbilical artery pH

1,029
0.18 %

318

Presence of a paediatrician at premature births

v

95.3 %

95.6 %

22,723

23,780

1059

Critical outcome in mature neonates

v

0.0 %

0.0 %

197

592,765

v

1.3 %

1.3 %

5.245

395,885

51181 Ratio of the observed to the expected rate (O / E)
of grade III or IV in spontaneous singleton births

v

1.00

1.02

4,739
1.30 %

365,367

323

Grade III or IV parineal tear in spontaneous singleton births
without episiotomy

v

1.0 %

1.0 %

3,141

314,647

=

324

Grade III or IV parineal tear in spontaneous singleton births
with episiotomy

2.5 %

2.6 %

2,104

81,238

=

331

Maternal deaths

0.0 %

0.0 %

17

651,696

=

Grade III or IV parineal tear

Indicator group

322

Grade III or IV parineal tear in spontaneous singleton births

4,830
1.32 %

=
=

* for regression-based quality indicators
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Obstetrics
Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
QI-ID

Name of the indicator

330

Antenatal corticosteroid therapy in premature births with
prepartum hospitalization for at least two calendar days

Reference range

Evaluation

Discrepant

Total

Category

(computationally)

Need for
action

≥ 95.0 % (TA)

319

80

2

B

Not defined

332

—

X

X

≥ 90.0 % (TA)

763

101

2

A

Sentinel event

704

60

X

B

≥ 95.0 % (TA)

763

12

1

A

Not defined

761

—

X

X

≤ 1.75 (TO)

761

148

2

B

≥ 90.0 % (TA)

576

188

2

B

Sentinel event

760

164

X

B

Not defined

759

—

X

X

51181 Ratio of the observed to the expected rate (O / E)
of grade III or IV in spontaneous singleton births

≤ 2.31 (TO)

737

50

2

A

323

Grade III or IV parineal tear in spontaneous singleton births
without episiotomy

Not defined

758

—

X

X

324

Grade III or IV parineal tear in spontaneous singleton births
with episiotomy

Not defined

757

—

X

X

331

Maternal deaths

Sentinel event

763

15

X

A

50046 Antibiotics for premature rupture of membranes
50045 Perioperative antibiotic prophylaxis in caesarean section delivery
1058

D-D time in emergency caesarean section > 20 minutes

319

Determination of umbilical artery pH value in live-born infants

Indicator group

Acidosis in mature singletons with determination of umbilical artery pH

321

Acidosis in mature singletons with determination of umbilical
artery pH

51397 Ratio of the observed to the expected rate (O / E) of acidosis
in mature singletons with determination of umbilical artery pH
318

Presence of a paediatrician at premature births

1059

Critical outcome in mature neonates
Grade III or IV parineal tear

Indicator group

322

Grade III or IV parineal tear in spontaneous singleton births

TO = Tolerance range; TA = Target range
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Obstetrics
QI-ID 331: Maternal deaths

Quality target

Description

As rare as possible maternal deaths.

Numerator

Maternal deaths

Denominator

All births

Reference range

Sentinel event

Risk adjustment

No further risk adjustment

QI-ID

331

Comparability with
the results of the
previous year

Comparable

Background
Maternal death is defined as death of women during or within the
42 days after the end of pregnancy, regardless of the duration of the
pregnancy. The gestation-dependent deaths are recorded and are either

Case-based results (patients)
2009

2010

2011

2012

Aggregate result

24

22

27

17

Confidence interval

–

–

–

–

650,232

638,951

651,696

Total number of cases 638,797

50

pp

indirectly due to already existing health conditions or can be explained
by diseases which developed during the gestation period without
having direct gestation-dependent causes, but have worsened through
the physiological effects of the pregnancy, birth and childbed.

Pregnancy and birth are physiological processes in which no mother
should die. Due to methodical reasons, only mortality in the hospital
could be recorded in the external quality assurance, i.e., only part of the
maternal deaths. Death cases occurring before inpatient admission and
after discharge from the hospital can currently not be recorded without
the cross-sectoral merging of the data.

45
40
35
Maternal deaths

directly due to complications in the pregnancy, birth or the childbed, or

Accidents or random events that lead to deaths are not recorded.

Aggregate result of all patients

30
25
20

pp

27

24

22

15

17

10
5
0
2009

2010

2011

2012

Evaluating the results
The number of deaths has continuously decreased from 26 in 2008 to
17 in 2012. One exception is the year 2011 with 27 cases. The rate of
2.6 cases per 100,000 births in 2012 shows a very good quality of care.
Yet, it has to be taken into consideration that the validity of this statement is limited, as only deaths during the inpatient stay for obstetrics
are registered.

Hospital-based results
Target population of all hospitals

763

Number of hospitals with 0 cases

1

The Structured Dialogue for the results in 2011 was conducted for
27 documented cases in 23 hospitals. Since this indicator is a sentinel
event, every death case was examined in an individual analysis. As such,
23 statements were requested from the hospitals, additionally, 4 meet
ings were set up and one on-site inspection was carried out. In 2012, there were 15 hospitals evaluated as computationally discrepant in which
17 cases were documented.

758 Hospitals with ≥ 20 cases
Number of computationally discrepant
hospitals

15 of 758

5 Hospitals with 1 to 19 cases
Number of computationally discrepant
hospitals

0 of 5

Computationally discrepant hospitals (total)

50
45
40
35
30
25
20

23

23

22

15

15

10
5
0
2009

2010

2011
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The deaths documented on the federal level in this indicator are analyzed
in detail in one of the working groups, “Maternal deaths” (with voluntary
participation and realization), organized by the AQUA Institute. A ques
tionnaire addressing each death case in addition to clinical documents
was included in the assessment. Then, the cases are classified into the
following categories: in 2011, from the 27 deaths approximately 50 %
were classified as direct, one third as indirect and 15% as not gesta
tion-dependent deaths. The most common causes of death for the direct
maternal deaths in the past four years were amniotic fluid embolism, followed by bleeding, hypertensive illness and sepsis. The aim of the work
ing group is to register all maternal deaths in the future, including those
outside of hospitals.
From the Federal Experts’ Working Group point of view, this indicator has
no need for action on the federal level, since the computational discrep
ancies were analyzed in the Structured Dialogue; it is therefore classified
as need for action level A.
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Neonatology
Stefanie Konheiser, Teresa Thomas, Priv.-Doz. Dr. Günther Heller, Federal Experts’ Working Group for Perinatal Medicine

Introduction
Neonatology is a branch of applied
pediatrics that is concerned with health
care of newborns and preterm infants.
The assurance of a good quality of care is
of great importance. This is particularly
true for the treatment of preterm infants
that poses a great challenge.
On the basis of neonatal records (records of neonatal and
premature infant care) of the Federal German States, a national
neonatology quality assurance procedure has been developed
and became mandatory in Germany on January 1st, 2010. This is
an important requirement to ensure the mutual cross-hospital
merging of the perinatal and neonatal records (registering
pregnancy care) that was planned several decades ago.

Services subject to mandatory documentation
All neonates admitted within the first seven days of life and
have a length of stay over 12 hours or transferred within the first
four months and meeting at least one of the following criteria
are subject to mandatory documentation:
pp

Birth weight of less than 2,000 g

pp

Hospital stay over 72 hours outside of the obstetrics department

pp

Ventilation for more than an hour

pp

Serious illness with a birth weight

Furthermore, children who die within the first seven days of life
are also subject to mandatory documentation.

Changes in comparison to the previous year
In 2012, the trigger requirements for the so-called QA filter have
been modified. In the previous year, an inpatient stay longer
than 72 hours triggered the documentation. For 2012 however,
the QA filter only considers data of children with a length of stay
over 72 hours outside of the obstetrics department.
Furthermore, for the first time the evaluation is now oriented
to the calendar year of the discharge. The data of the children
who are admitted in 2011 and discharged up to the January
31st, 2012, are excluded, since the evaluation of these data
were already done in the previous year. Therefore, in 2012,
there are fewer data of children documented (93,600) than in
the previous year (100,589).

a trigger criterion for the QA filter, an adjustment of the QA filter
is planned in 2014.
In the clinical area Neonatolgy, all result indicators are risk-
adjusted allowing a fair comparison of the hospitals. The
methodical further development of the indicators was done
in 2012 by defining them in a more precise way.

Results
The comparability of results of 2012 to the previous year is limit
ed due to changes in the QA filter, adjustment of the evaluation
to the discharge date as well as adjustment of the computational
rules. From the Federal Exerts’ Working Group view, the results
in the clinical area Neonatology reflect an overall good to very
good care situation. For the indicator “Hearing test performed”
(QI-ID 50063) and the indicator group “Nosocomial Infections”,
the results have improved in comparison to the previous year.
The results of other indicators remained unchanged.
The good quality of care is also reflected in the results of the
Structured Dialogue based on the data of 2011. From the 478
computational discrepancies, only 61 were classified as “qual
itatively discrepant”. Additionally, all indicators were marked
as need for action level A or B. Despite the good results, some
indicators still have to be defined more precisely regarding
collection and presentation, e.g., the admission temperature
below 36.0 degrees.

Looking forward
Currently, the Federal Experts’ Working Group is discussing
the adjustment of the presentation of the quality index for
preterm infant’s care in 2013, in order to improve its comprehensiveness. Merging perinatal and neonatal data is of major
importance for further development in this clinical area, as only
this way the entire treatment process, starting with pregnancy
up to discharge from the pediatric clinic, can be included in the
quality analysis. Therefore, a method was developed in 2009
and 2010 that should merge the data from both clinical areas:
using Patient Identifying Data (PID) of the mother and child,
merging perinatal and neonatal data should be performed in a
pseudonomized manner. First examinations of the data record
ed in 2011 show, however, that data linkage did not reach the
target due to incomplete recording and documentation of the
PID data in the hospitals. Instead, alternatives were developed
which are currently being coordinated with the G-BA.

Another change concerns the adjustment of the computational
rules. For the recording of body temperature below 36.0 degree
at admission, the data of children who have no admission body
temperature were included in the evaluation for the first time
in 2012 and the data of children from obstetrics departments
were excluded. The definition for the calculation of days of life
has also been adjusted. Up to now, the birthday of a child count
ed as day 0 of living, however, in the clinic, this is considered
the first day of life. This change affects indicators for which the
days of life serve as basis for the calculation, such as for the
indicator “Mortality among at-risk live births in the first 28 days
of life. (without relocated children)” (QI-ID 51075) and the indicator groups “Cystic periventricular leukomalacia (PVL)” and
“Nosocomial Infections”. Since the number of days of life is also
© 2014 AQUA Institute GmbH
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Neonatology

Data basis

Project leaders at the AQUA Institute
2011

Records

2012

Stefanie Konheiser

Reported

Reported

Expected

Case completeness

103,025

95,214

94,571

100.7 %1

511

559

622

89.9 %

Hospitals

Members of the Federal Experts’ Working Group

Basic statistics
2012
Number Proportion

All children

93,600

100 %

Gestational age (completed weeks)2
< 24 weeks of gestation

533

0.6 %

24 – 25 weeks of gestation

1,089

1.2 %

26 – 28 weeks of gestation

2,566

2.8 %

29 – 31 weeks of gestation

4,921

5.3 %

32 – 36 weeks of gestation

31,953

34.2 %

≥ 37 weeks of gestation

52,235

56.0 %

Male

51,751

55.5 %

Female

41,538

44.5 %

8

< 0.1 %

418

0.4 %

1,321

1.4 %

Priv.-Doz. Dr. Günther Heller

Teresa Thomas

Sex

2

Dr. Susanne Bauer,
Essen

Prof. Dr. Jens Möller,
Saarbrücken

Prof. Dr. Egbert Herting,
Lübeck

Dr. Hans-Ludwig Riggert,
Braunschweig

Priv.-Doz. Dr. Frank Jochum,
Berlin

Prof. Dr. Rainhild Schäfers,
Münster

Annette Kaiser,
Dresden

Wolf-Dietrich Trenner,
Berlin

Dr. Helmut Küster,
Göttingen

Dr. Roland Uphoff 3,
Bonn

Dr. Nicholas Lack,
Munich

Prof. Dr. Klaus Vetter 4,
Berlin

Prof. Dr. Rolf Maier,
Marburg

Hans-Jürgen Wirthl 5,
Frankfurt am Main

Dr. Björn Misselwitz,
Eschborn

Prof. Dr. Friedrich Wolff,
Cologne

Further information on the clinical area

Indeterminate
Birth weight2
< 500 g
500 — 749 g
750 — 999 g

1,845

2.0 %

1,000 — 1,249 g

1,932

2.1 %

1,250 — 1,499 g

2,995

3.2 %

1,500 — 2,499 g

27,058

29.0 %

≥ 2,500 g

57,728

61.9 %

For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/NEO/

1

The over-documentation results from the change of the evaluation to the discharge
date and the with it associated multi-year record of data

2

Excluding n = 303 children who were stillborn or had a lethal malformation

3

Dr. Roland Uphoff until 2012-10-31

4

Prof Dr. Klaus Vetter until 2013-03-05

5

Hans-Jürgen Wirthl since 2012-11-01

Mortality by days of life2
Deceased children

1,093

1.2 %

Of whom up to 7 days of life

719

65.8 %

Of whom 8 — 28 days of life

210

19.2 %

Of whom after 28 days of life

164

15.0 %
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Neonatology
Case-based aggregate results (patients)

2011

2012
Cases (patients)

QI-ID

Result

Name of the indicator

Result

Numerator (O | E)*

Denominator

Trend

Mortality among at-risk live births

Indicator group

51120 Mortality among at-risk live births

v

0.8 %

0.9 %

51119 Ratio of the observed to the expected rate (O / E) of deaths v
in at-risk live births

1.00

0.95

51070 Mortality among at-risk live births (without relocated children) v

0.8 %

0.8 %

50048 Ratio of the observed to the expected rate (O / E) of deaths v
in at-risk live births (without relocated children)

1.00

0.95

51075 Mortality among at-risk live births in the first 28 days of life
(without relocated children)

0.6 %

0.6 %

50049 Ratio of the observed to the expected rate (O / E) of deaths
in at-risk births in the first 28 days of life (without
relocated children)

1.00

0.94

796
0.86 %

689
0.77 %

578
0.65 %

=
=

796

92,764

837
0.90 %

92,764

689

89,611

726
0.81 %

89,611

578

89,611

=

614
0.69 %

89,611

=

403

8,893

=

417
4.68 %

8,893

=

159

8,077

=

153
1.89 %

8,077

=

236

7,013

=

218
3.12 %

7,013

=

724

9,089

=

771
8.48 %

9,089

=

1,544

1,393.2
TD

=

1,793
1.29

1,393.2
TD

+

=
=

Indicator group

Intra- and periventricular cerebral hemorrhage (ICH grade 3 or PVH)

51076 Intra- and periventricular cerebral hemorrhage (ICH grade 3
or PVH) in very small premature infants (without relocated
children)

v

4.6 %

4.5 %

50050 Ratio of the observed to the expected rate (O / E) of
cerebral hemorrhage (IVH grade 3 or PVH) in very
small premature infants (without relocated children)

v

1.00

0.97

51077 Cystic periventricular leukomalacia (PVL) in very small
preterm infants (without relocated children)

1.9 %

2.0 %

50051 Ratio of the observed to the expected rate (O / E) of cystic
periventricular leukomalacia (PVL) in very small preterm
infants (without relocated children)

1.00

1.04

403
4.53 %

Indicator group

Cystic periventricular leukomalacia (PVL)

159
1.97 %

Indicator group

High-grade retinopathy of prematurity (ROP)

51078 High-grade retinopathy of prematurity (ROP) in very small
preterm infants (without relocated children)

v

3.0 %

3.4 %

50052 Ratio of the observed to the expected rate (O / E) of highgrade retinopathy of prematurity (ROP) in very small
preterm infants (without relocated children)

v

1.00

1.08

51079 Bronchopulmonary dysplasia (BPD) in very small preterm
infants (without relocated children)

v

8.3 %

8.0 %

50053 Ratio of the observed to the expected rate (O / E) of
bronchopulmonary dysplasia (BPD) in very small
preterm infants (without relocated children)

v

1.00

0.94

51085 Children with nosocomial infections per 1,000 treatment
days (without relocated children)

v

1.23

1.11

50060 Ratio of the observed to the expected rate (O / E) of chil
dren with nosocomial infections per 1,000 treatment days
(without relocated children)

v

1.00

0.86

236
3.37 %

Indicator group

Bronchopulmonary dysplasia (BPD)

724
7.97 %

Indicator group

Nosocomial Infections

© 2014 AQUA Institute GmbH
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Neonatology
Case-based aggregate results (patients)

2011

2012
Cases (patients)

QI-ID

Name of the indicator

Result

Result

51086 Number of nosocomial infections per 1,000 treatment days v
(without relocated children)

1.52

1.31

50061 Ratio of the observed to the expected rate (O / E) of number v
of nosocomial infections per 1,000 treatment days (without
relocated children)

1.00

0.82

Numerator (O | E)*

1,832
1.31

Denominator

Trend

1,832

1,393.2
TD

=

2,225
1.60

1,393.2
TD

+

1,129

22,896

1,247
5.45 %

22,896

=
=

Indicator group

Indicator group

Pneumothorax

51087 Pneumothorax in ventilated children

v

5.4 %

4.9 %

50062 Ratio of the observed to the expected rate (O / E) of
ventilated children with pneumothorax (without relocated
children)

v

1.00

0.91

50063 Hearing test performed

v

97.2 %

98.1 %

52,607

53,610

+

50064 Admission temperature < 36.0 degrees

v

4.5 %

4.6 %

4,004

87,036

50103 Admission temperature > 37.5 degrees

v

7.9 %

7.6 %

6,562

86,854

51174 Quality index of premature infant care

v

1.00

0.96

1,882
18.82 %

10,000

=
=
=

1,129
4.93 %

Temperature at admission

1,802
18.02 %

* for regression-based indicators
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Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
QI-ID

Name of the indicator

Reference range

Evaluation

Discrepant

Total

Category

(computationally)

Need for
action

Mortality among at-risk live births

Indicator group

51120 Mortality among at-risk live births

Not defined

517

—

X

X

51119 Ratio of the observed to the expected rate (O / E) of deaths in
at-risk live births

≤ 1.97 (TO ;
95th percentile

517

38

2

A

51070 Mortality among at-risk live births (without relocated children)

Not defined

512

—

X

X

50048 Ratio of the observed to the expected rate (O / E) of deaths in
at-risk live births (without relocated children)

≤ 2.01 (TO ;
95th percentile)

512

36

2

A

51075 Mortality among at-risk live births in the first 28 days of life
(without relocated children)

Not defined

512

—

X

X

50049 Ratio of the observed to the expected rate (O / E) of deaths
in at-risk births in the first 28 days of life (without relocated
children)

≤ 2.30 (TO ;
95th percentile)

512

36

2

A

Not defined

287

—

X

X

≤ 2.78 (TO ;
95th percentile)

287

16

2

A

Not defined

284

—

X

X

≤ 3.50 (TO;
95th percentile)

284

19

2

A

Not defined

267

—

X

X

≤ 4.42 (TO ;
95th percentile)

267

10

2

A

Not defined

304

—

X

X

≤ 2.16 (TO ;
95th percentile)

304

33

2

A

Not defined

472

—

X

X

≤ 2.25 (TO ;
95th percentile)

472

18

2

A

Not defined

472

—

X

X

Indicator group

Intra- and periventricular cerebral hemorrhage (ICH grade 3 or PVH)

51076 Intra- and periventricular cerebral hemorrhage (ICH grade 3
or PVH) in very small premature infants (without relocated
children)
50050 Ratio of the observed to the expected rate (O / E) of cerebral
hemorrhage (IVH grade 3 or PVH) in very small premature
infants (without relocated children)

Indicator group

Cystic periventricular leukomalacia (PVL)

51077 Cystic periventricular leukomalacia (PVL) in very small preterm
infants (without relocated children)
50051 Ratio of the observed to the expected rate (O / E) of cystic
periventricular leukomalacia (PVL) in very small preterm
infants (without relocated children)

Indicator group

High-grade retinopathy of prematurity (ROP)

51078 High-grade retinopathy of prematurity (ROP) in very small
preterm infants (without relocated children)
50052 Ratio of the observed to the expected rate (O / E) of highgrade retinopathy of prematurity (ROP) in very small preterm
infants (without relocated children)

Indicator group

Bronchopulmonary dysplasia (BPD)

51079 Bronchopulmonary dysplasia (BPD) in very small preterm
infants (without relocated children)
50053 Ratio of the observed to the expected rate (O / E) of
bronchopulmonary dysplasia (BPD) in very small
preterm infants (without relocated children)

Indicator group

Nosocomial Infections

51085 Children with nosocomial infections per 1,000 treatment days
(without relocated children)
50060 Ratio of the observed to the expected rate (O / E) of children
with nosocomial infections per 1,000 treatment days
(without relocated children)
51086 Number of nosocomial infections per 1,000 treatment days
(without relocated children)

© 2014 AQUA Institute GmbH
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Neonatology
Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
QI-ID

Name of the indicator

50061 Ratio of the observed to the expected rate (O / E) of number
of nosocomial infections per 1,000 treatment days (without
relocated children)

Reference range

Total

Evaluation

Discrepant

Category

(computationally)

Need for
action

≤ 2.23 (TO ;
95th percentile)

472

18

2

A

Not defined

364

—

X

X

≤ 2.32 (TO ;
95th percentile)

364

31

2

A

≥ 95.0 % (TA)

425

40

2

B

50064 Admission temperature < 36.0 degrees

≤ 11.8 % (TO ;
95th percentile)

358

18

2

B

50103 Admission temperature > 37.5 degrees

≤ 15.2 % (TO ;
95th percentile)

357

18

2

A

51174 Quality index of premature infant care

≤ 1.60 (TO ;
95th percentile)

322

34

2

B

Indicator group

Pneumothorax

51087 Pneumothorax in ventilated children
50062 Ratio of the observed to the expected rate (O / E) of ventilated
children with pneumothorax (without relocated children)
50063 Hearing test performed

Indicator group

Temperature at admission

TO = Tolerance range; TA = Target range
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QI-ID 50064: Admission temperature < 36.0 degrees

Quality target

Description

As few as possible children with a too low admission temperature.

Numerator

Children with an admission temperature < 36.0 degrees or lacking
an admission temperature

Denominator

All live births without fatal malformation with a gestation time of
at least 24+0 week p.m. without hypoxic-ischaemic encephalo
pathy (HIE), that were not treated in an obstetric department

Reference range

≤ 11.8 % (95th percentile, tolerance range)

Risk adjustment

No further risk adjustment

QI-ID

50064

Comparability with
the results of the
previous year

Limited comparison due to the adjustment of the computational
rules

Since preterm infants cannot regulate their own body temperature, they
are dependent on a controlled external warmth supply. Besides the use of
incubators or heating units, the use of plastic films, caps as well as heating
mattresses are important measures for keeping the body temperature of
preterm infants in the optimal range. A regular measurement of body
temperature is essential.

Evaluating the results
In 2012, 4,004 of 87,036 infants, who were treated in the neonatal care,
had an admission temperature below 36.0 degrees. The quality of care can
still be regarded as good with an overall rate of 4.6 %. Most important,
fewer hospitals were computationally discrepant than in the previous year
(18 instead of 29). However, the results of these hospitals range between
11.8 % and 20.5 %. Due to this wide range, the Federal Experts’ Working
Group recommends analysing the computational discrepancies in the
Structured Dialogue, as well as addressing this on the specialists’ convention and assigning the indicator with the need for action level B.
Due to the changes in the QA filter, the adjustment of the evaluation to
the discharge date as well as the adjustment of the computational rules,
a comparison of the results and of the computational discrepancies with
those of the previous year is limited.
Currently, the indicator is only part of the neonatological department. For
the planned merging of the clinical areas Neonatology and Obstetrics, this
indicator would be s uitable to describe the cooperation between differ
ent departments. Since the admission temperature can be influenced by
both the obstetrics (e.g., body temperature in delivery room, pre-heated
sheets) and by the neonatology (e.g., pre-heated incubators or heat pillows).

Case-based results (patients)
2009

2010

2011

2012

Aggregate result

–

4.5 %

4.5 %

4.6 %

Confidence interval

–

4.3 – 4.6 %

4.3 – 4.6 %

4.5 – 4.7 %

96,976

93,071

87,036

Total number of cases –

Aggregate result of all patients
Children with an admission temperature < 36.0 degrees
or lacking an admission temperature

The temperature at admission is a measurement for the quality of the
primary care and the following transport to the neonatological intensive
care unit. The prevention of hypothermia (temperature < 36.0 degrees)
is essential in the care of preterm infants, since the stability of post
natal temperature is of great influence on the development of children.
Decades ago, studies demonstrated the influence of the admission
temperature on the frequency of illness (morbidity) and the mortality of
preterm infants. The consequences of hypothermia in preterm infants
include increased consumption of oxygen, metabolic acidosis, apnea,
hypoglycemia, cerebral damage and increased mortality.

50 %

40 %

30 %

20 %

10 %

0%
2009

2010

2011

2012

2011

2012

Hospital-based results
Target population of all hospitals

358

Number of hospitals with 0 cases

201

339 Hospitals with ≥ 20 cases
Children with an admission temperature < 36.0 degrees
or lacking an admission temperature

Background

50 %

40 %

30 %

20 %

10 %

0%
2009

Median

4.1 %

Range

0.0 – 20.5 %

2010

Number of computationally 15 of 339
discrepant hospitals

19 Hospitals with 1 to 19 cases
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Median

0.0 %

Range

0.0 – 100.0 %

Number of computationally 3 of 19
discrepant hospitals
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Gynecological surgery
Kathrin Wehner, Stephanie Wrede, Florian Rüppel, Federal Experts’ Working Group for Gynecology

Introduction
Gynecological surgeries 
fundamentally
comprise all surgeries on the female sexual
organs. The clinical area G
ynecological
surgery exclusively covers surgical interventions on the uterus, fallopian tubes
and ovaries that were conducted in the
inpatient sector. The majority of the surgical interventions deal with removal of the cervix (conization)
or the removal of the uterus (hysterectomy) and/or the ovaries.
In 2012, there were approximately 260,000 gynecological
surgeries documented in the external hospital quality assurance.
The removal of the uterus and the ovaries were the most common
surgical gynecological interventions.
The careful clarification of the necessity for a surgical intervention is requirement for a high quality of care for the patient. The
benefits and risks of a surgery have always to be balanced and
the possibility of a conservative, i.e., non-surgical, treatment has
to be assessed. Particularly for a benign disease or a change in
the uterus or the ovaries, placing high demands on indication is
important. Therefore, the quality assurance in the clinical area of
gynecological surgeries focuses on the indication for a s urgery
and on the histological evaluation of the removed tissue as a
confirmation for the diagnosis.
Different surgical procedures can be used for gynecological interventions; vaginal (through the vagina), abdominal (through
the abdominal wall) or laparoscopic (through so-called keyhole
surgery). The focus in this clinical area is the quality assurance
of the laparoscopic surgeries. Complications after surgery
cannot be excluded even for minimal-invasive surgical procedures such as the laparoscopy. Organ injury is one of the most
severe complications of laparoscopic surgeries. The organs
anatomically closest to the fallopian tubes and ovaries including ureter, bladder and intestine are most prone to injury.
In addition to the indication and recording of complications, the
clinical area also focuses on the quality of the infection prophylaxis
treatment (antibiotic prophylaxis) of the uterus.

Services subject to mandatory documentation
All hysterectomies, adnexal surgeries and conizations performed
in female patients older than 11 years are subject to mandatory
documentation. Patients are excluded if one of the following
diagnoses or conditions is present: concurrent caesarean section,
malignant neoplasms of the organs of the digestive tract, urinary
tract or of lymphatic, hematopoietic and related tissue, peritoneal
mesothelioma or diverticulosis of the colon.

Changes in comparison to the previous year
The definition of the denominator (target population) has been
modified for the indicators “Organ injuries during laparoscopic
surgery” (QI-ID 51417) and “Organ injuries in patients without
carcinoma, endometriosis or previous surgeries during
laparoscopic surgery” (QI-ID 51418) in 2012. In the previous
years, only patients with a laparoscopic surgical procedure or
with only a laparoscopic and abdominal procedure were included
in the denominator. If there were more interventions planned
German Hospital Quality Report 2012 

during the primary gynecological intervention, e.g., removal of
the appendix (appendectomy) or resolving of adhesion in the
abdomen (adhesiolysis), then the cases were excluded from the
target population of the indicator. Reasons behind this were not
comprehensible from the medical point of view and led to an
adjustment of the computational rules in 2012.
Patients with the discharge diagnosis “Z40.01: Prophylaxis surgery due to risk factors with malignant new formations – ovary”
were also excluded from the indicators “Missing histology after
isolated ovarian surgery with tissue removal” (QI-ID 12874),
“Complete removal of the ovary or adnexal without p
 athological
findings” (QI-ID 10211) and “Organ conservation in ovarian surgery” (QI-ID 612), since, e.g., patients with mammary carcinoma
can have indication for a prophylaxis removal of the ovary, and
these patients should not be recorded in this indicator.

Results
From the Federal Experts’ Working Group‘s point of view, the
results of the clinical area Gynecological surgery show a constant and good quality of care for patients who have undergone
a surgery due to a disease of the uterus, the fallopian tube or
the ovaries.
The injury of one or more organs in a gynecological laparoscopic
intervention is a significant complication and was observed in
0.5 % of the recorded cases in 2012. The changes of the computational rule and the following extension of the target population
for the indicator are evaluated as positive by the Federal Experts’
Working Group. The application of the modified computational
rule to the data of 2011 shows that the target population of organ
injury after laparoscopic intervention is constant (2011: 0.5 %;
2012: 0.5 %). Overall, the rates are clearly within the defined
reference ranges.
The rate of organ injury for hysterectomies is, as in the previous years, within the reference range. The overall rate of
prophylaxis antibiotic administration for hysterectomies has
slightly decreased in comparison to the previous year, but is still
very high and clearly above the limit of the reference range with
96.4 %. From the Federal Experts’ Working Group‘s point of view,
further improvements of the overall rate is not realistic, since
an antibiotic prophylaxis, e.g., due to an allergy, cannot be done
in some cases. The indication for a hysterectomy (QI-ID 672)
also shows a constant quality of care (overall rate 2011: 2.2 %;
2012: 2.3 %). The Federal Experts’ Working Group points out that
the indicator has methodical deficiencies in its current configura
tion and is limited in its ability to comprehensively depict the
indication for hysterectomy.
The results of the indicators for ovarian interventions show a
stable and good quality of care. Rates of the indicators “Missing histology after isolated ovarian surgery with tissue remov
al” (QI-ID 12874) and “Organ conservation in ovarian surgery”
(QI-ID 612) are almost unchanged in comparison to the pre
vious two years. For the indicator “Complete removal of the ovary or adnexal without pathological findings” (QI-ID 10211), the
overall rate witnessed statistically significant improvements in
comparison to the results from the previous year from 15.4 %
to 13.6 %.
© 2014 AQUA Institute GmbH
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The histological examination of the tissue removed by c onization
had normal or benign findings (QI-ID 665) in 3.5 % of the
documented cases for which a conization was not fundamentally
indicated. For 0.7 %, the postoperative histological examination
of the removed tissue was missing as a whole (QI-ID 666). The
Federal Experts’ Working Group views the results of the indicators critically. Due to the increasing number of conizations in the
outpatient sector, only a small amount of actually executed c onizations are depicted in the external hospital quality
assurance‘s recorded indicators. Therefore, the overall rates
are important for the conizations conducted in the inpatient
sector, but it is not possible to make a valid statement about
the 
actual quality of care of all patients who received a
conization. Valid statements are expected from the crosssectoral procedure for conization.
In the Structured Dialogue in 2012 for the data of 2011 the results
of 1,114 computationally discrepant hospitals were analyzed.
For the Structured Dialogue, 475 notifications were sent and
548 statements were requested from hospitals. In conclusion,
the examination of the Structured Dialogue revealed 109 qual
itative discrepancies.

the possibility, particularly for the cervical carcinoma, to record
and evaluate the illness from the beginning of care or the early
detection through the diagnostic and therapy up to the end of
treatment of the patient.
A focus of this clinical area up to now was the intervention of
the hysterectomy. The hysterectomies are one of the most common surgical interventions in gynecology. An important aspect
of the quality assurance was therefore the examination of
the indication for hysterectomy. The Federal Joint Committee
decided that the intervention of the hysterectomies is taken
out of the quality assurance as a whole for the time being
starting 2013. The Federal Experts’ Working Group judges the
exclusion of the quality assurance for hysterectomies very criti
cally. Due to the frequency of this intervention and the necessity
of a strict indication, it is important to continue to focus on the
quality of care for this intervention. Based on the currently in
development guidelines for indication and the method of the
hysterectomy and by including patient surveys, new indicators
should be developed which can adequately depict the indication
for hysterectomy.

Looking forward
The results in the clinical area Gynecological surgery show a
constant rate for all indicators in 2012, which reveals a good
quality of care in the inpatient sector.
Many gynecological surgeries are, however, not exclusively carried out in the inpatient sector. The continuously decreasing case
numbers in the inpatient sector, means that many (minimalinvasive) gynecological interventions are conducted in the
outpatient sector nowadays. Therefore, only a limited statement can be made about the quality of care of all patients
with inventions on the uterus or on the fallopian tubes/ovaries
in Germany using the results of the indicator of the external
hospital quality assurance. Against this background, a cross-
sectoral approach for the quality assurance of the gynecological
surgeries is of major importance. The Federal Experts’ Working
Group points out that particularly regarding the recording of an
adequate indication and complications, the inclusion of the outpatient sector is necessary. The first step is already taken with the
commission of the cross-sectoral quality assurance for conization.
Postoperative complications often only occur many days
after a surgery. Due to the short hospital length of stay after a
gynecological intervention, complications often manifest after the
patient discharge and are currently often not recorded in the clinical area. The Federal Experts’ Working Group therefore considers
a follow-up observation as important in order to be able to record
the complications even after the inpatient stay. Using health insur
ance claims data should also be assessed. Furthermore, a patient
survey is important, since the patient‘s preferences in relation to
the indication, e.g., a hysterectomy or an ovarian intervention is
an important aspect of the shared d
 ecision making between patient and physician for the treatment planning.
Furthermore, the Federal Experts’ Working Group recommends
the Federal Joint Committee to commission the development
of the cross-sectoral quality assurance procedures ovarian
carcinoma and cervical carcinoma (uterus carcinoma). There is
© 2014 AQUA Institute GmbH

German Hospital Quality Report 2012

130

Results

Gynecological surgery

Data basis
2011

2012

Reported

Reported

Expected

Case completeness

264,748

259,618

259,515

100.0 %

1,083

1,047

1,061

98.7 %

Records
Hospitals

Basic statistics
2012
Number Proportion
Age distribution
Number of patients with valid age data

259,438

< 20 years

100 %

5,692

2.2 %

26,153

10.1 %

30 – 39 years

44,061

17.0 %

40 – 49 years

85,230

32.9 %

50 – 59 years

43,957

16.9 %

60 – 69 years

24,898

9.6 %

70 – 79 years

23,194

8.9 %

6,253

2.4 %

ASA 1: A normal healthy patient

102,066

39.3 %

ASA 2: A patient with mild systemic disease

133,195

51.3 %

23,562

9.1 %

694

0.3 %

47

< 0.1 %

20 – 29 years

≥ 80 years
ASA classification1

ASA 3: A patient with severe systemic disease
and functional impairment
ASA 4: A patient with severe systemic disease that
is a constant threat to life
ASA 5: A moribund patient
Project leaders at the AQUA Institute
Kathrin Wehner

Stephanie Wrede

Florian Rüppel
Members of the Federal Experts’ Working Group
Petra Bentz,
Berlin

Priv.-Doz. Dr. Udo Möller,
Weimar

Prof. Dr. Martin Carstensen,
Hamburg

Cordula Mühr,
Berlin

Dr. Andrea Gilles,
Münster

Prof. Dr. Klaus Joachim Neis,
Saarbrücken

Dr. Kay Goerke,
Schwetzingen

Prof. Dr. Thomas Schwenzer,
Dortmund

Prof. Dr. Rainer Kimmig,
Essen

Dr. Heike Staudt-Grauer,
Stuttgart

Dr. Björn Misselwitz,2
Eschborn

Prof. Dr. Uwe Wagner,
Marburg

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/15n1/

1

Since reference is made to the number of surgery report forms, the total number of
patients classified according to ASA deviates from the value stated in the age distribution.

2

Representing Dr. Birthe Schmitt-Reißer, Eschborn
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Case-based aggregate results (patients)

2011

2012
Fälle (Patientinnen)

QI-ID

Name of the indicator

Result

Result

Numerator

Denominator

Trend

Indicator group

Organ injuries during laparoscopic surgeries

51417 Organ injuries during laparoscopic surgery

0.5 %

0.5 %

607

110,440

51418 Organ injuries in patients without carcinoma, endometriosis
or previous surgeries during laparoscopic surgery

0.4 %

0.4 %

233

58,807

=
=

Indicator group

Indicator group

Organ injuries during hysterectomy

=
=

553

Organ injuries during hysterectomy

v

1.5 %

1.4 %

1,858

130,421

557

Organ injuries during hysterectomy in patients without
carcinoma, endometriosis or previous surgeries

v

1.0 %

0.8 %

530

62,677

12874 Missing histology after isolated ovarian surgery with
tissue removal

v

1.6 %

1.6 %

645

40,388

=

10211 Complete removal of the ovary or adnexal without
pathological findings

v

15.4 %

13.6 %

2,419

17,843

+

612

v

90.2 %

90.5 %

28,474

31,467

=

v

4.1 %

3.5 %

278

8,025

0.7 %

53

8,078

=
=
=

Organ conservation in ovarian surgery
Conization

665

Conization in ectopy or normal findings

666

Missing postoperative histology after conization

v

0.6 %

235

Antibiotic prophylaxis in hysterectomy

v

96.7 %

96.4 %

125,681

130,421

672

Hysterectomy in patients without malignant findings and
below 35 years of age

v

2.2 %

2.3 %

2,524

110,956
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Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
QI-ID

Name of the indicator

Reference range

Total

Evaluation

Discrepant

Category

(computationally)

Need for
action

Indicator group

Organ injuries during laparoscopic surgeries

51417 Organ injuries during laparoscopic surgery
51418 Organ injuries in patients without carcinoma, endometriosis or
previous surgeries during laparoscopic surgery

≤ 2.2 % (TO;
95th percentile)

1,001

41

2

A

Sentinel event

986

185

X

A

Indicator group

Organ injuries during hysterectomy

553

Organ injuries during hysterectomy

≤ 3.8 % (TO;
95th percentile)

900

42

2

A

557

Organ injuries during hysterectomy in patients without
carcinoma, endometriosis or previous surgeries

≤ 3.3 % (TO;
95th percentile)

882

44

2

A

≤ 5.0 % (TA)

931

101

1

A

10211 Complete removal of the ovary or adnexal without pathological
findings

≤ 20.0 % (TO)

878

202

2

X

612

≥ 75.8 % (TO;
5th percentile)

951

85

2

A

≤ 13.4 % (TO;
95th percentile)

741

60

2

A

≤ 5.0 % (TA)

742

34

1

A

≥ 90.0 % (TA)

900

51

1

A

≤ 2.5 % (TO)

891

332

2

X

12874 Missing histology after isolated ovarian surgery with tissue
removal

Organ conservation in ovarian surgery

Indicator group

Conization

665

Conization in ectopy or normal findings

666

Missing postoperative histology after conization

235

Antibiotic prophylaxis in hysterectomy

672

Hysterectomy in patients without malignant findings and
below 35 years of age
TO = Tolerance range; TA = Target range
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QI-ID 51417: Organ injuries during laparoscopic surgery

Quality target

Description

As few as possible patients with organ injuries during laparoscopic surgeries.

Numerator

Patients with at least one organ injury

Denominator

All patientswith exclusively laparoscopic surgical approach or with
exclusively laparoscopic and abdominal surgical approach [The
following surgeries are also allowed: 1*,3*, 5 - 467.0*, 5 - 469.11,
5 - 469.12, 5 - 469.21, 5 - 469.22, 5 - 470.1*, 5 - 470.2, 5 - 486.0,
5 - 543.3, 5 - 568.0*, 5 - 569.01, 5 - 569.31, 5 - 578.0*, 5 - 667*,
5 - 670, 5 - 681.22, 5 - 681.23, 5 - 681.25, 5 - 681.32, 5 - 681.33,
5 - 681.34, 5 - 681.4, 5 - 681.6*, 5 - 690.0, 5 - 691, 5 - 695.02,
5 - 695.03, 5 - 695.12, 5 - 695.13, 5 - 695.22, 5 - 695.23,
5 - 695.32, 5 - 695.33, 5 - 695.x2, 5 - 695.x3, 5 - 702.2,5 - 702.4,
5 - 704.42, 5 - 704.44, 5 - 704.52, 5 - 704.54, 5 - 712*, 5 - 751,
5 - 98*, 5 - 99*, 6*, 8*, 9*]

Reference range

≤ 2.2 % (95th percentile, tolerance range)

Risk adjustment

No further risk adjustment

QI-ID

51417

Comparability with
the results of the
previous year

Not calculated in the previous year; changed computational rule

Background
The laparoscopy is a minimal-invasive surgical procedure, for which the risk
of complications is low in comparison to, e.g., conventional abdomen
surgery. However, even in this procedure complications cannot be
exculded. Organ injuries are one of the most severe complications in addition to vessel injuries, bleeding and wound infections. The organs at the
highest risk for injuries during a laparoscopic intervention are the urinary
tracts, the bladder, the ureters and the intestines. The injuries of one or
multiple of these organs lead to an extension of the surgery time, depend
ing on the extent of the injury. On the other hand, a delayed occurrence
of the complication may require another surgical intervention. Overall, an
organ injury of a patient leads to a delay of the healing process.

Case-based results (patients)

Evaluating the results

The Federal Experts’ Working Group evaluates the changes of the indicators through the inclusion of further interventions as positive. Through the
extension of the target population, a more valid database could be made
so that the nationwide overall rate of 0.5 % is comprehensible. Further
more, the overall rate is also comparable with the rates of organ injuries in
international studies. The Federal Experts’ Working Group points out that
the indicator only records complications through organ injuries that occur
during the inpatient stay of the patients after the intervention. Since the
average hospital stay is rather short, complications related to organ injuries can occur after the patient‘s discharge and are therefore not recorded
in this indicator. Against this background, The Federal Experts’ Working
Group emphasizes the importance of follow-up documentation, in order
to improve the database of the indicator and depict the actual number of
organ injuries.

2011

2012

–

0.5 %

0.5 %

Confidence interval

–

–

0.5 – 0.6 %

0.5 – 0.6 %

Total number of cases –

–

106,609

110,440

Aggregate result of all patients
20 %
17.5 %
Patients with at least one organ injury

Within the Structured Dialogue based on the data of 2011, 39 “computationally discrepant” hospitals were analyzed. Overall there were
22 notifications sent and 8 statements were requested. Then, 2 hospitals
were classified as “qualitatively discrepant”.

2010

–

15 %
12.5 %
10 %
7.5 %
5%
2.5 %
0%
2009

2010

2011

2012

2011

2012

Hospital-based results
Target population of all hospitals

1,001

Number of hospitals with 0 cases

46

774 Hospitals with ≥ 20 cases
20 %
17.5 %
Patients with at least one organ injury

In 2012, organ injuries were observed in 607 out of 110,440 patients
who had a laparoscopic intervention on the uterus, the fallopian tubes
or on the ovaries. This corresponds to a nationwide overall rate of 0.5 %,
which is clearly below the reference range of ≤ 2.2 %. Overall, 41 out of
1,001 hospitals exceeded the nationwide reference range in 2012. The
Federal Experts’ Working Group assessed it as sufficient for this indicator
if a Structured Dialogue is done with the “computationally discrepant”
hospitals and classifies the indicator with the need for action level A.

2009
Aggregate result

15 %
12.5 %
10 %
7.5 %
5%
2.5 %
0%
2009

Median

0.0 %

Range

0.0 – 10.0 %

2010

Number of computationally 37 of 774
discrepant hospitals

227 Hospitals with 1 to 19 cases
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Median

0.0 %

Range

0.0 – 14.3 %

Number of computationally 4 of 227
discrepant hospitals
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Femoral fracture near the hip joint
Cristina Thole, Thorben Breitkreuz, Andrea Wolf, Federal Experts’ Working Group for Orthopedics and Trauma Surgery

Introduction
A fracture in the upper femur, i.e., the
upper part of the thigh bone, a very
strong bone that forms a part of the hip
joint, is called femoral fracture near the
hip joint. In most cases, these fractures
are caused by accidents. Depending on
the location of the fracture, a distinction
is made between femoral neck fractures and pertrochanteric
fractures. The former includes fractures located directly before
the femoral head; the latter includes fractures occurring in the
area between femoral neck and the large thigh bone.
With age, the bone loses its strength and stability. Aging can also
lead to loss in the bone mass and density (osteoporosis). At the
same time, walking becomes uncertain. That is the reason why
femoral fractures near the hip joint are specific and common
injuries in the elderly. In the elderly, even minor falls, due to gait
or balance disorders can lead to femoral fractures. About 85 %
of approximately 100,000 fractures occurring each year occur in
people aged 70 years and older. Given the demographic change,
the number of femoral fractures is expected to increase.
There are two surgical procedures for the treatment of femoral
fractures: femoral head-preserving (osteosynthetic) procedures
and procedures involving replacement of the femoral head
(total joint replacement). In both procedures, the priority is to
restore the patients’ mobility and functional ability. Especially
for the elderly, a rapid recovery is of great importance in order
to restore the patients’ self-care. This will decrease the chance
for being dependent on long-term nursing care.

Services subject to mandatory documentation
All isolated femoral neck fractures and pertrochanteric femoral
fractures without severe concurrent injuries that are treated by
osteosynthesis or total joint replacement in patients ≥ 20 years.

Changes in comparison to the previous year
In the clinical practice, a case may by mistake trigger the
specification leading to mandatory documentation. Therefore,
the number of corresponding diagnoses has been increased in
comparison to the previous year which are excluded from the
mandatory documentation.

Results
For the indicators “Perioperative antibiotic prophylaxis in endoprosthetic care” (QI-ID 10364) and “Perioperative antibiotic
prophylaxis in osteosynthetic care” (QI-ID 10361) as well as
“In-hospital mortality in osteosynthetic care” (QI-ID 2279),
high quality of care was observed in 2012. The proportion of
computationally discrepant hospitals was below 5% for these
indicators.
Fortunately, the percentage of patients, who had to wait more
than 48 hours for surgery after admission in the hospital after a
fracture near the hip joint, has again decreased in comparison
to the previous years (2009: 10.7 %; 2010: 9.9 %; 2011: 9.6 %;
2012: 9.5 %).
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For the indicator “General postoperative complications”
(QI-ID 2275), an increase of lung infections for patients with
preoperative severe systemic disease representing a constant
threat to life (ASA 3 and 4) was observed. The State Admin
istrative Offices for Quality Assurance were informed about
this result. The Federal Experts’ Working Group will analyse
these discrepancies in the system maintenance and give any
recommendations if necessary.
In the Structured Dialogue for 2011 there were 1,264 results
classified as “computationally discrepant”, of which 102 were
evaluated as “qualitatively discrepant” after the Structured
Dialogue was concluded. As in the previous years, most of
the qualitative discrepancies for the indicator “Preoperative
length of stay > 48 hours a
 fter admissions or fracture due to
fall inside the hospital” (QI-ID 2266) were identified. Detailed
information about the r esults and measures of the Structured
Dialogue is reported by the State Administrative Offices for
Quality Assurance.
The G-BA defined the rate of the mandatory documentation in
this clinical area to be 95 %. In spite of this the overall rates of
some indicators are still very low. As such, the Federal Experts’
Working Group evaluates the complication rate for the indicator “Implant malposition, implant dislocation or fracture”
(QI-ID 2267) of 1 % and for the indicator “Dislocation of total
joint replacement” (QI-ID 2270) of 0.8 % as very low and suggests a comprehensive data validation in this clinical area. The
Federal Experts’ Working Group agrees that the display of the
femoral neck requires an additional and clearer x-ray (Lauenstein-recording). The quality of the x-ray should be judged in a
collegial meeting.

Looking forward
Scientific talks and discussions at the experts’ congresses on
“care of femoral fractures near the hip joint” primary address
the targets of care as well as the restoration of the patients’
mobility and functional ability. At the conference of the State
Administrative Offices which brings the federal and state
levels together, the topic of “osteosynthetic care for femoral
neck fracture” was discussed. Participants referred to already
established quality initiatives, which are successful because
of concluding targets on the state level and measure the
necessary healthcare services using common indicators. The
Federal Experts’ Working Group welcomes the initiative on the
state level and stresses once again the good and c onstructive
cooperation with the state representatives. The results from
the Structured Dialogue of the states are still considered as
a major factor to assess the quality of care by the Federal
Experts’ Working Group.
According to the suggested developments (see chapter “Further development of external hospital quality assurance”),
all procedures for hip endoprosthetic care will be included in
one clinical area. Since approximately 54,000 cases remain
with an osteosynthetic care of a femoral fracture near the hip
joint in the clinical area Femoral fracture near the hip joint,
the F
 ederal Experts’ Working Group and the AQUA Institute
recommend maintaining an own clinical area for this care
service.
© 2014 AQUA Institute GmbH
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Due to delay in implementing the new developments for the
endoprosthetic no adjustments are planned in 2014 for the
clinical area Femoral fracture near the hip joint. Reasons
behind this include the required adjustments of the German Directive on Quality Assurance Measures in Hospitals
(QSKH-RL) and the assessment of the protection of data
privacy of patients.

Data basis
2011

2012

Reported

Reported

Expected

Case completeness

102,302

102,168

101,660

100.5 %

1,134

1,104

1,102

100.2 %

Records
Hospitals

Basic statistics
2012
Number Proportion
Age distribution
Number of patients with valid age data

101,888

100 %

< 50 years

1,893

1.9 %

50 - 59 years

4,409

4.3 %

60 - 69 years

8,082

7.9 %

70 - 79 years

24,930

24.5 %

80 - 89 years

45,775

44.9 %

≥ 90 years

16,799

16.5 %

Sex
Male

29,633

29.1 %

Female

72,255

70.9 %

2,685

2.6 %

ASA 2: A patient with mild systemic disease

24,646

24.2 %

ASA 3: A patient with severe systemic disease
and functional impairment

66,433

65.2 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

7,844

7.7 %

280

0.3 %

ASA classification
ASA 1: A normal healthy patient

ASA 5: A moribund patient
Project leaders at the AQUA Institute
Cristina Thole

Thorben Breitkreuz

Andrea Wolf
Members of the Federal Experts’ Working Group
Prof. Dr. Felix Bonnaire,
Dresden

Christof Reinert,
Berlin

Werner Dau,
Bonn

Dr. Volker Sänger,
Eichstätt

Dr. Thomas Gaertner,
Oberursel

Dr. Ralf Schmidt,
Bottrop

Dr. Peter Heumann,
Berlin

Dr. Dr. Ulrich Schulze Raestrup,
Münster

Dr. Tanja Kostuj,
Dortmund

Prof. Dr. Rüdiger Smektala,
Bochum

Dr. Thoralf Liebs,
Kiel

Priv.-Doz. Dr. Friedrich Thielemann,
Villingen-Schwenningen

Elke Moderzinski,
Bonn

Dr. Dirk Weirich,
Hannover

Prof. Dr. Hans-Jörg Oestern,
Celle
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Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/17n1/
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Case-based aggregate results (patients)

2011

2012

Indicator group

Cases (patients)
QI-ID

Name of the indicator

2266

Preoperative length of stay > 48 hours after admission or
fracture due to fall inside the hospital

2115

Endoprosthetic care in medial femoral neck fracture
(garden III or IV)

Result

Result

Numerator (O | E)*

Denominator

Trend

9.6 %

9.5 %

9,668

101,888

=

98.4 %

98.6 %

21,689

22,006

=

99.6 %

99.6 %

45,473

45,671

98.9 %

98.9 %

54,438

55,066

=
=

3.9 %

3.9 %

3,257

83,249

1.00

1.00

3,257
3.91 %

83,249

0.1 %

0.1 %

126

101,888

1.00

1.11

113
0.11 %

101,888

v

1.1 %

1.0 %

1,063

101,888

v

1.00

0.92

1,156
1.13 %

101,888

v

0.8 %

0.8 %

362

45,671

v

1.00

0.93

388
0.85 %

45,671

v

1.2 %

1.1 %

1,076

101,888

v

1.00

0.91

1,182
1.16 %

101,888

1.7 %

1.7 %

1,724

101,888

1.00

1.00

1,728
1.70 %

101,888

2.9 %

3.1 %

3,155

101,888

1.00

1.06

2,983
2.93 %

101,888

v

Perioperative antibiotic prophylaxis

10364 Perioperative antibiotic prophylaxis in endoprosthetic care

v

10361 Perioperative antibiotic prophylaxis in osteosynthetic care

Indicator group

Limited mobility at discharge

2272

Limited mobility at discharge

50874 Ratio of the observed to the expected rate (O / E) of
patients with limited mobility at discharge

3,257
3.91 %

=
=

Indicator group

Vessel lesion or nerve damage

2271

Vessel lesion or nerve damage

50853 Ratio of the observed to the expected rate (O / E) of
vessel lesions or nerve damages

126
0.12 %

=
=

Indicator group

Implant malposition, implant dislocation or fracture

2267

Implant malposition, implant dislocation or fracture

50879 Ratio of the observed to expected rate (O / E) of
implant malpositions, implant dislocations or fractures

1,063
1.04 %

=
=

Indicator group

Dislocation of total joint replacement

2270

Dislocation of total joint replacement

50884 Ratio of the observed to the expected rate (O / E) of
dislocation of total joint replacements

362
0.79 %

=
=

Indicator group

Postoperative wound infection

2274

Postoperative wound infection

50889 Ratio of the observed to the expected rate (O / E) of
postoperative wound infections

1,076
1.06 %

=
=

Indicator group

Wound hematomas/postoperative bleeds

2269

Wound hematomas/postoperative bleeds

50858 Ratio of the observed to the expected rate (O / E) of
wound hematomas/postoperative bleeds

1,724
1.69 %

=
=

Indicator group

General postoperative complications

2275

General postoperative complications

50894 Ratio of the observed to the expected rate (O / E) of
general postoperative complications
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3,155
3.10 %

=
=
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Femoral fracture near the hip joint
Case-based aggregate results (patients)

2011

2012
Cases (patients)

QI-ID

Name of the indicator

Result

Result

Numerator (O | E)*

Denominator

Trend

Indicator group

Revision due to complications

2268

Revision due to complications

v

3.0 %

2.9 %

50864

Ratio of the observed to the expected rate (O / E) of
revisions due to complications

v

1.00

0.97

2,994
2.94 %

2,994

101,888

3,100
3.04 %

101,888

=
=

Indicator group

In-hospital mortality

2277

In-hospital mortality for ASA risk factors 1 or 2

v

1.0 %

0.8 %

223

27,331

2276

In-hospital mortality for ASA risk factor 3

v

4.9 %

5.2 %

3,427

66,433

2279

In-hospital mortality in osteosynthetic care

v

4.7 %

4.7 %

2,610

55,066

2278

In-hospital mortality in endoprosthetic care

v

5.9 %

6.1 %

2,764

45,671

51168

Ratio of the observed to the expected rate (O / E) of deaths v

1.00

1.01

5,354
5.26 %

101,829

5,394
5.30 %

* for regression-based quality indicators

© 2014 AQUA Institute GmbH
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Femoral fracture near the hip joint
Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
Reference range

Total

Evaluation

Discrepant

Category

Need for
action

QI-ID

Name of the indicator

2266

Preoperative length of stay > 48 hours after admission or
fracture due to fall inside the hospital

≤ 15.0 % (TO)

1,104

205

2

B

2115

Endoprosthetic care in medial femoral neck fracture
(garden III or IV)

≥ 90.0 % (TO)

1,045

37

2

A

10364 Perioperative antibiotic prophylaxis in endoprosthetic care

≥ 95.0 % (TA)

1,096

20

1

A

10361 Perioperative antibiotic prophylaxis in osteosynthetic care

≥ 96.4 % (TA;
5th percentile)

1,049

55

1

A

Not defined

1,103

—

X

X

≤ 3.14 (TO;
95th percentile)

1,103

58

2

A

Not defined

1,104

—

X

X

≤ 17.89 (TO)

1,104

13

2

A

Not defined

1,104

—

X

X

≤ 1.76 (TO)

1,104

204

2

X

Not defined

1,096

—

X

X

≤ 5.89 (TO)

1,096

35

2

X

Not defined

1,104

—

X

X

≤ 4.33 (TO)

1,104

26

2

A

Not defined

1,104

—

X

X

≤ 7.10 (TO)

1,104

10

2

A

Not defined

1,104

—

X

X

≤ 2.80 (TO;
95th percentile)

1,104

56

2

A

(computationally)

Indicator group

Perioperative antibiotic prophylaxis

Indicator group

Limited mobility at discharge

2272

Limited mobility at discharge

50874 Ratio of the observed to the expected rate (O / E) of
patients with limited mobility at discharge

Indicator group

Vessel lesion or nerve damage

2271

Vessel lesion or nerve damage

50853 Ratio of the observed to the expected rate (O / E) of
vessel lesions or nerve damages

Indicator group

Implant malposition, implant dislocation or fracture

2267

Implant malposition, implant dislocation or fracture

50879 Ratio of the observed to expected rate (O / E) of
implant malpositions, implant dislocations or fractures

Indicator group

Dislocation of total joint replacement

2270

Dislocation of total joint replacement

50884 Ratio of the observed to the expected rate (O / E) of
dislocation of total joint replacements

Indicator group

Postoperative wound infection

2274

Postoperative wound infection

50889 Ratio of the observed to the expected rate (O / E) of
postoperative wound infections

Indicator group

Wound hematomas/postoperative bleeds

2269

Wound hematomas/postoperative bleeds

50858 Ratio of the observed to the expected rate (O / E) of
wound hematomas/postoperative bleeds

Indicator group

General postoperative complications

2275

General postoperative complications

50894 Ratio of the observed to the expected rate (O / E) of
general postoperative complications
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Femoral fracture near the hip joint
Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
QI-ID

Name of the indicator

Reference range

Evaluation

Discrepant

Total

Category

(computationally)

Need for
action

Indicator group

Revision due to complications

2268

Revision due to complications

Not defined

1,104

-

X

X

50864

Ratio of the observed to the expected rate (O / E) of
revisions due to complications

≤ 3.95 (TO)

1,104

12

2

A

Sentinel event

1,086

176

X

A

Not defined

1,082

—

X

X

Indicator group

In-hospital mortality

2277

In-hospital mortality for ASA risk factors 1 or 2

2276

In-hospital mortality for ASA risk factor 3

2279

In-hospital mortality in osteosynthetic care

≤ 11.1 % (TO;
95th percentile)

1,049

49

1

A

2278

In-hospital mortality in endoprosthetic care

≤ 13.7 % (TO;
95th percentile)

1,096

66

2

A

51168

Ratio of the observed to the expected rate (O / E) of deaths

Not defined

1,104

—

X

X

TO = Tolerance range; TA = Target range
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QI-ID 2266: Preoperative length of stay > 48 hours after admission or fracture due to fall inside
of the hospital
Quality target

Description
Numerator

Patients with surgery later than 48 hours after admission

Denominator

All patients > 20 years

Reference range

≤ 15.0 % (tolerance range)

Risk adjustment

No further risk adjustment

Indikator-ID

2266

Comparability with
the results of the
previous year

Comparable

Background
The current guideline of the German Society for Trauma Surgery recommends early surgical intervention after a femoral fracture near the hip
joint, since delayed treatment is accompanied with an increased complication rate.

Case-based results (patients)
2009

2010

2011

2012

Aggregate result

10.7 %

9.9 %

9.6 %

9.5 %

Confidence interval

10.5 – 10.9 %

9.7 – 10.1 %

9.4 – 9.8 %

9.3 – 9.7 %

104,168

102,001

101,888

Total number of cases 99,671

Aggregate result of all patients

Patients with surgery later than 48 hours
after admission

60 %
50 %

Common complications include, e.g., closure of blood vessel through
clots (thrombosis), a clot in the lung (pulmonary embolism) or pressure
sores. Reasons for a delayed treatment mainly include pre-existing health
conditions of the patient (e.g., treatment with medications to inhibit
blood clotting), long waiting time for diagnostics or the lack of surgical
capacity. This indicator reports on the number of patients waiting more
than 48 hours for surgery.

Evaluating the results

40 %

The overall rate of the federal results for 2012 is within the tolerance
range. The range for hospitals with more than 19 cases has slightly
increased in comparison to the previous year (0 – 48 %). A slight decline
in comparison to the previous year is recorded with 205 computational
discrepancies in 2012 (18.6 %) (2011: 21 %).

30 %
20 %
10 %
0%
2009

2010

2011

2012

Target population of all hospitals

1,104

Number of hospitals with 0 cases

0

In the Structured Dialogue for 2011, there were 20 hospitals (8 %) clas
sified as “qualitatively discrepant”, 8 as “renewed qualitatively discrepant”
and 3 as “qualitatively discrepant due to improper documentation”.
On the federal level, the quality target has mainly been reached. Compared to the previous years, the proportion of patients with femoral
fracture near the hip joint who had to wait for the surgery for more than
48 hours, after admission or after the fall has decreased (2009: 10.7 %;
2010: 9.9 %; 2011: 9.6 %). Due to this positive change, the Federal
Experts’ Working Group only recommends an extended need for action
and no longer a special need for action.

Hospital-based results

991 Hospitals with ≥ 20 cases
60 %
Patients with surgery later than 48 hours
after admission

Short preoperative length of stay.

50 %

The Federal Experts’ Working Group advises the hospitals that have a long
preoperative length of stay due to personnel or structural obstacles to
contact the institutions of the Trauma Network of the German Society
for Trauma Surgery, in order to provide patients with surgical treatment
promptly.

40 %
30 %
20 %
10 %
0%
2009

Median

8.5 %

Range

0.0 – 50.0 %

2010

2011

2012

Number of computationally 165 of 991
discrepant hospitals

113 Hospitals with 1 to 19 cases
Median

10.0 %

Range

0.0 – 100.0 %

Number of computationally 40 of 113
discrepant hospitals
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Furthermore, the Federal Experts’ Working Group emphasizes again the
importance of providing early surgical treatment for these patients, if
otherwise no preventing medical reasons exist, referring to the corresponding guideline. The current time limit of the indicator (> 48 hours)
should be kept. Only after data evaluation of 2013 exact information will
be available on length of stay until the surgery. Because of these results
the Federal Experts’ Working Group will examine within the scope of the
system maintenance, if the quality indicator has to be adjusted regarding
the effects of the admission time and the admission at specific days of the
week in relation to a longer length of stay.
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Hip replacement – Primary implantation
Cristina Thole, Thorben Breitkreuz, Andrea Wolf, Federal Experts’ Working Group for Orthopedics and Trauma Surgery

Introduction
The implantation of an artificial hip joint
is one of the most commonly performed
surgeries in Germany. The main reason
for replacing a hip joint is advanced wear
and damage of the joint especially to the
protective cartilage layer between joint
head and acetabular cup (coxarthrosis).
In most cases, the cartilage wear in the hip joint is an agerelated condition. Nevertheless, previous diseases, such as
malalignment of the skeleton (the bony framework of the
body), permanent improper loading or overweight can lead to
coxarthosis.
In the advanced stage of the disease, strong pain and functional
impairments can occur. In Germany, more than 150,000 patients
undergo this operation annually due to arthrosis of the hip joint –
of which approximately two thirds are women.
Just as the “original” hip joint, the artificial hip joint (hip arthroplasty) consists of an acetabular cup and a joint head that is
seated on the top of the shaft of the thigh bone. While total
joint replacement is performed on the complete joint, partial
replacement only involves replacement of parts of the joint.
The aim of a hip replacement is to relieve the patients’ pain
and restore that maximal mobility. Before an implantation is
performed, certain preconditions – e.g., pain level, extent of
arthrosis and severity of the damage and the impairment of the
joint function – must be assessed.

Services subject to mandatory documentation
Primary implantation of non-fracture-related total hip replacement in patients ≥ 20 years.

Changes in comparison to the previous year
In 2012, there were 152,591 cases in 1,091 hospitals in the
quality assurance of the clinical area Hip replacement – Primary
implantation documented. In comparison to the previous year,
the number of records witnessed a decrease of 4 %. This decrease is on the one hand due to changes in the specification and
the resulting adjustment of the patient group. On the other hand,
cases with two-stage surgeries were excluded from the mandatory documentation in this clinical area, as starting in 2012 they
are correctly documented in the clinical area Hip replacement –
Revision and component replacement. Other cases were also documented due to the adjustment of the inclusion criteria for this
clinical area.

Results
Most of the results of quality indicators show no statistical
significant changes in comparison to the previous year. The
given reference range on the federal level was complied with,
so that no aggregate result of any indicator was considered as
“computationally discrepant”. Fortunately, the indicator “Hip
replacement – primary implantation with fulfilled indication

criteria” (QI-ID 1082) shows a statistical significant positive
trend and confirms with the aggregate results that the majority
of indications for an artificial hip joint in hospitals are correct.
In the European League Against Rheumatism (EULAR), intrac© 2014 AQUA Institute GmbH

table pain, restriction of movement in addition to radiographic
signs of arthrosis are indication for the primary implantation
of hip replacement. In the external quality assurance, 94.7 %
of affected patients had the minimum score of 5 points in
the standard tool for classification addressing changes in the
joint gap, sclerosis, deformation of the joint and degenerative
structural change of the bone image. Furthermore, 26.2 % of
the patients experience pain under stress and 73.2 % at rest.
Almost half of the patients stated that preoperatively they were
not capable of extending the hip joint more than 90 degrees.
The Federal Experts’ Working Group recommends examining
the data validity of certain indicators for complications after hip
joint replacement, as already done in the clinical area Femoral
fracture near the hip joint. As such, the overall rate for the indicators “Postoperative wound infection” (QI-ID 50929) and
“Dislocation of total joint replacement” (QI-ID 50924) seems to
be very low in international comparison according to the statement of the Federal Experts’ Working Group. Infections can occur preoperatively or postoperatively as a result of infections in
other parts of the body. In the surveillance-system in England, a
wound infection rate of 1.26 % for total hip endoprosthesis and
that of 4.06 % for hemiprothesis were reported between 2004
and 2005. The term dislocation of the artificial implant refers to
all dislocations of the implant head out of the socket, regardless
of the reduction method: open or closed. In literature reviews
and studies with large number of patients (having different
lengths of follow-up), prosthesis dislocation after a primary hip
replacement is reported to be between 1 % and 5 %. Since almost one third of all complications occur postoperatively after
discharge, follow-up indicators provide important information in
this concern. Further information regarding follow-up indicators
can be found in the chapter “Further development of external
hospital quality assurance”.
The number of death cases (279 patients) in this clinical area
has decreased in comparison to the previous year. However, it
is still higher than in 2010. The Federal Experts’ Working Group
considers it unacceptable to perform this non-emergency
medical intervention in patients (n= 892) classified as ASA 4
(a patient with severe systemic disease that is a constant threat
to life) and ASA 5 (a moribund patient). The Federal Experts’
Working Group emphasizes the importance of examining the
hospital documentation for these cases in the Structured
Dialogue and in the data validation procedure.
On the other hand, the State Administrative Offices for Quality Assurance (LQS) report on cases for which a computational
discrepancy was determined. After the Structured Dialogue,
however, the State Administrative Offices did not find any qual
itative discrepancy.
In regards to the whole clinical area, there were 1,299 results
“computationally discrepant” based on the data of 2011. In
conclusion, the Structured Dialogue classified 115 results as
“qualitatively discrepant”.

Looking forward
In comparison to the previous years, this clinical area shows a
constantly good quality of care.
German Hospital Quality Report 2012
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The Federal Experts’ Working Group recommends implementing
the new cross-sectoral developments (see chapter “Further
development of external hospital quality assurance”) in order
to recognize the complications in the follow-up as well as to
be able to include patients perspectives in quality assurance
for the total hip replacement. For the implementation of the
cross-sectoral developments, adjustments to the guideline
for measures of the German Directive on Quality Assurance
Measures in Hospitals (QSKH-RL) and the assessment of protection of the privacy rights are necessary. Using health insurance claims data in the future is welcomed explicitly by the
Federal Experts’ Working Group, since these are available for
the hospitals without any further need for documentation. At
the same time these data can provide important additional
information for the inpatient quality assurance. Using routine
data, patient-related risk criteria can be recorded in the future
facilitating comparisons between the hospitals.

Data basis
2011

2012

Reported

Reported

Expected

159,804

152,591

154,264

98.9 %

1,112

1,091

1,091

100.0 %

Records
Hospitals

Case completeness

Basic statistics
2012
Number Proportion
Age distribution
Number of patients with valid age data

152,049

< 50 years

100 %

8,938

5.9 %

50 - 59 years

22,810

15.0 %

60 - 69 years

39,257

25.8 %

70 - 79 years

61,072

40.2 %

80 - 89 years

19,177

12.6 %

795

0.5 %

Male

62,367

41.0 %

Female

89,682

59.0 %

ASA 1: A normal healthy patient

12,665

8.3 %

ASA 2: A patient with mild systemic disease

92,101

60.6 %

ASA 3: A patient with severe systemic disease
and functional impairment

46,391

30.5 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

871

0.6 %

21

< 0.1 %

≥ 90 years
Sex

ASA classification

ASA 5: A moribund patient
Project leaders at the AQUA Institute
Cristina Thole

Thorben Breitkreuz

Andrea Wolf
Members of the Federal Experts’ Working Group
Prof. Dr. Felix Bonnaire,
Dresden

Christof Reinert,
Berlin

Werner Dau,
Bonn

Dr. Volker Sänger,
Eichstätt

Dr. Thomas Gaertner,
Oberursel

Dr. Ralf Schmidt,
Bottrop

Dr. Peter Heumann,
Berlin

Dr. Dr. Ulrich Schulze Raestrup,
Münster

Dr. Tanja Kostuj,
Dortmund

Prof. Dr. Rüdiger Smektala,
Bochum

Dr. Thoralf Liebs,
Kiel

Priv.-Doz. Dr. Friedrich Thielemann,
Villingen-Schwenningen

Elke Moderzinski,
Bonn

Dr. Dirk Weirich,
Hannover

Prof. Dr. Hans-Jörg Oestern,
Celle

Dr. Eva Wihtol,
Bremen

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/17n2/
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Case-based aggregate results (patients)

2011

2012

Indicator group

Indicator group

Indicator group

Indicator group

Indicator group

Indicator group

Indicator group

Indicator group

Indicator group

Indicator group

Cases (patients)
Result

Result

QI-ID

Name of the indicator

1082

Hip replacement – primary implantation with fulfilled
indication criteria

v

93.6 %

94.5 %

143,728

152,049

265

Perioperative antibiotic prophylaxis

v

99.7 %

99.7 %

151,626

152,049

v

96.6 %

96.8 %

147,163

152,049

98.3 %

98.2 %

144,572

147,163

0.2 %

0.3 %

434

150,603

1.00

1.19

366
0.24 %

150,603

0.3 %

0.3 %

447

152,049

1.00

0.98

457
0.30 %

152,049

v

0.9 %

1.0 %

1,465

152,049

v

1.00

1.04

1,409
0.93 %

152,049

v

0.3 %

0.3 %

486

152,049

v

1.00

1.09

486
0.32 %

445
0.29 %

152,049

v

0.5 %

0.5 %

696

152,049

v

1.00

0.88

696
0.46 %

795
0.52 %

152,049

Wound hematomas/postoperative bleeds

1.1 %

1.0 %

1,504

152,049

50934 Ratio of the observed to the expected rate (O / E) of
wound hematomas/postoperative bleeds

1.00

0.92

1,639
1.08 %

152,049

1.0 %

1.1 %

1,687

152,049

1.00

1.06

1,587
1.04 %

152,049

v

1.6 %

1.6 %

2,367

152,049

v

1.00

0.96

2,463
1.62 %

152,049

v

0.2 %

0.2 %

279

152,049

50949 Ratio of the observed to the expected rate (O / E) of deaths v

1.00

0.99

282
0.19 %

152,049

Numerator (O | E)*

Denominator

Trend

+
=

Postoperative range of motion

2223

Measuring the postoperative range of motion using the
neutral-zero method

446

Range of motion at least 0/0/70 according to the neutralzero method at discharge

=
=

Limited walking ability at discharge

264

Limited walking ability at discharge

50909 Ratio of the observed to the expected rate (O / E) of patients
with limited walking ability at discharge

434
0.29 %

=
=

Vessel lesion or nerve damage

447

Vessel lesion or nerve damage

50914 Ratio of the observed to the expected rate (O / E) of
vessel lesions or nerve damages

447
0.29 %

=
=

Implant malposition, implant dislocation or fracture

449

Implant malposition, implant dislocation or fracture

50919 Ratio of the observed to the expected rate (O / E) of
implant malposition, implant dislocations or fractures

1,465
0.96 %

=
=

Dislocation of total joint replacement

451

Dislocation of total joint replacement

50924 Ratio of the observed to the expected rate (O / E) of
dislocation of total joint replacements

=
=

Postoperative wound infection

452

Postoperative wound infection

50929 Ratio of the observed to the expected rate (O / E) of
postoperative wound infections

=
=

Wound hematomas/postoperative bleeds

454

1,504
0.99 %

=
=

General postoperative complications

455

General postoperative complications

50939 Ratio of the observed to the expected rate (O / E) of
general postoperative complications

1,687
1.11 %

=
=

Revision due to complications

456

Revision due to complications

50944 Ratio of the observed to the expected rate (O / E) of
revisions due to complications

2,367
1.56 %

=
=

In-hospital mortality

457

In-hospital mortality

279
0.18 %

* for regression-based quality indicators
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Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
Reference range

Total

Evaluation

Discrepant

Category

Need for
action

QI-ID

Name of the indicator

1082

Hip replacement – primary implantation with fulfilled
indication criteria

≥ 90.0 % (TA)

1,090

212

2

B

265

Perioperative antibiotic prophylaxis

≥ 95.0 % (TA)

1,090

8

1

A

(computationally)

Indicator group

Indicator group

Indicator group

Indicator group

Indicator group

Indicator group

Indicator group

Indicator group

Indicator group

Indicator group

Postoperative range of motion

2223

Measuring the postoperative range of motion using the
neutral-zero method

≥ 95.0 % (TA)

1,090

193

2

A

446

Range of motion at least 0/0/70 according to the neutral-zero
method at discharge

≥ 95.0 % (TA)

1,075

64

1

A

Not defined

1,090

—

X

X

≤ 8.01 (TO;
95th percentile)

1,090

59

2

A

Not defined

1,090

—

X

X

≤ 6.66 (TO)

1,090

35

2

A

Not defined

1,090

—

X

X

≤ 2.16 (TO)

1,090

206

2

A

Not defined

1,090

—

X

X

≤ 16.97 (TO)

1,090

10

2

X

Not defined

1,090

—

X

X

≤ 5.71 (TO)

1,090

37

2

A

Wound hematomas/postoperative bleeds

Not defined

1,090

—

X

X

50934 Ratio of the observed to the expected rate (O / E) of
wound hematomas/postoperative bleeds

≤ 7.45 (TO)

1,090

13

2

A

Not defined

1,090

—

X

X

≤ 3.65 (TO;
95th percentile)

1,090

65

2

A

Not defined

1,090

—

X

X

≤ 5.56 (TO)

1,090

19

2

A

Sentinel event

1,090

219

X

A

Not defined

1,090

—

X

X

Limited walking ability at discharge

264

Limited walking ability at discharge

50909 Ratio of the observed to the expected rate (O / E) of patients
with limited walking ability at discharge
Vessel lesion or nerve damage

447

Vessel lesion or nerve damage

50914 Ratio of the observed to the expected rate (O / E) of
vessel lesions or nerve damages
Implant malposition, implant dislocation or fracture

449

Implant malposition, implant dislocation or fracture

50919 Ratio of the observed to the expected rate (O / E) of
implant malposition, implant dislocations or fractures
Dislocation of total joint replacement

451

Dislocation of total joint replacement

50924 Ratio of the observed to the expected rate (O / E) of
dislocation of total joint replacements
Postoperative wound infection

452

Postoperative wound infection

50929 Ratio of the observed to the expected rate (O / E) of
postoperative wound infections
Wound hematomas/postoperative bleeds

454

General postoperative complications

455

General postoperative complications

50939 Ratio of the observed to the expected rate (O / E) of
general postoperative complications
Revision due to complications

456

Revision due to complications

50944 Ratio of the observed to the expected rate (O / E) of revisions
due to complications
In-hospital mortality

457

In-hospital mortality

50949 Ratio of the observed to the expected rate (O / E) of deaths
TO = Tolerance range; TA = Target range
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QI-ID 1082: Hip replacement – primary implantation with fulfilled indication criteria

Quality target
An appropriate indication is rendered often based on clinical (pain and
limitation of movement) and radiographic criteria.

Background
Total hip joint replacement is usually a non-emergency medical intervention. In general, the indication for hip replacement should be examined
thoroughly and should be justified based on the patient’s medical history,
clinical picture and radiographic findings.
The question as to the appropriate indication for a total hip joint re
placement thus remains an important indicator for quality assur
ance.
The European guideline of the EULAR deems hip replacements to be
indicated when pain and restriction of movement can no longer be treated
with medications or physiotherapy and, in addition, there is radiological
evidence of arthrosis.

Description
Numerator

Patients with at least one pain criterion or one mobility limitation criterion and at least 5 points in the modified Kellgren &
Lawrence-Score

Denominator

All patients ≥ 20 years of age

Reference range

≥ 90.0 % (target range)

Risk adjustment

No further risk adjustment

QI-ID

1082

Comparability with
the results of the
previous year

Comparable

Case-based results (patients)
2009

2010

2011

2012

Aggregate result

90.6 %

92.8 %

93.6 %

94.5 %

Confidence interval

90.4 – 90.7 %

92.6 – 92.9 %

93.5 – 93.7 %

94.4 – 94.6 %

157,712

158,844

152,049

Total number of cases 158,548

Aggregate result of all patients
100 %

Evaluating the results
The indicator shows again a statistically significant improvement of the
rate of patients with accurate indication for the intervention who r eceived
a primary endoprosthetic care of the hip joint. The computational
aggregate results are classified as non-discrepant in the federal average,
since the overall rate reached the target value. There are 212 (19.5 %)
hospitals classified as “computationally discrepant”.

90 %
Primary implantation with fulfilled
indication criteria

The indicator measures the proportion of patients in whom the indication
for total hip joint replacement was made based on clinical and radio
graphic criteria.

80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2009

The indicator shows a positive tendency and points towards a high degree of fulfillment of the indication criteria for total hip replacement
primary implantation on the federal level. The quality target has been
mainly reached. On the level of the hospitals, some hospitals classified
as discrepant still show a low overall rate, which will be examined in the
Structured Dialogue.

2010

2011

2012

2011

2012

Hospital-based results
Target population of all hospitals

1,090

Number of hospitals with 0 cases

1

972 Hospitals with ≥ 20 cases
100 %
90 %
Primary implantation with fulfilled
indication criteria

The report of the State Administrative Offices for the Structured Dialogue
for 2011 states that the reasons for the discrepancies are mostly due
to improper records and documentation in the hospitals. As measures
for improvement of the documentation quality, the State Administrative Offices report on internal trainings, communication improvements,
correction of already registered records and a clear regulation of per
sonnel responsibilities.

80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2009

Median

96.9 %

Range

17.4 – 100.0 %

2010

Number of computationally 166 of 972
discrepant hospitals

118 Hospitals with 1 to 19 cases

© 2014 AQUA Institute GmbH

Median

100.0 %

Range

0.0 – 100.0 %

Number of computationally 46 of 118
discrepant hospitals
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Hip replacement – Revision and component exchange
Cristina Thole, Thorben Breitkreuz, Andrea Wolf, Federal Experts’ Working Group for Orthopedics and Trauma Surgery

Introduction
Over the last few decades, the frequency of hip joint replacement has markedly increased. A hip implant usually has
an “implantation time” (span between
primary and revision surgery) of 10 to
15 years. Replacement of the implant is
mainly indicated when loosening of the
individual prosthetic components or major functional disorders
of the artificial hip joint are present or due to infections.
A distinction is made between a complete revision and partial
component replacement of the implant. Acute or chronic infections causing loosening of the implant might require partial replacement or removal of the entire implant, depending on the
extent of the defect. The revision surgery also includes treating
any existing bone defects and/or replacement of the missing
bone mass. This can be done using endogenous bone, with
natural graft material from a bone bank or with artificial bone
cement. After healing and rehabilitation, good joint function is
usually possible with both a partial replacement and with the
artificial joint.

Services subject to mandatory documentation
All hip replacement revisions and component exchange surger
ies in patients ≥ 20 years.

Changes in comparison to the previous year
In 2012, approximately 26,400 records were entered for the
quality assurance. This represents an increase of about 3 % in
comparison to the previous year. About 2 % of which is due to
the expected annual increase and approximately 1 % is due to
changes in the specification of the trigger for documentation.
This resulted in including patients with a prosthetic replacement in two staggered surgical procedures correctly in the clin
ical area Hip replacement – Revision and component exchange
starting in 2012. Up to now, these cases trigger mandatory documentation in both clinical areas Hip replacement – Primary
implantation and Hip replacement – Revision and component
exchange.

Results
Except for one indicator, the results show no statistically significant changes in comparison to the previous year. For the indicator “Hip replacement revision and component replacement with
fulfilled indication criteria” (QI-ID 268), a statistically significant
negative change was observed in comparison to the previous
year. Overall, on the federal average, the reference range and
therefore the quality target of ≥ 86.2 % has been clearly met.

can be avoided. For 23 out of 28 data fields examined, a good
to excellent data validity was determined.
Based on the data of 2011 there were 1,265 results classified
as “computationally discrepant” in this clinical area. The highest proportion of “computational discrepant” hospitals were
measured in regard to the sentinel event indicator “In-hospital
morality” (QI-ID 471). In 2012, target agreements were concluded or meetings were arranged with the representatives of
5 hospitals classified as computationally discrepant. In conclusion, in the Structured Dialogue, 4 results were classified as
“qualitatively discrepant” by the State Administrative Offices.
Further information on the Structured Dialogue with the “computationally discrepant” hospitals are published by the State
Administrative Offices for Quality Assurance (LQS).

Looking forward
The majority of the quality targets have been met in 2012 for
the clinical area Hip replacement – Revision and component ex
change. The quality indicator for the indication shows a negative
trend. This indicator should assess if the majority of the clinical
criteria for an intervention for a hip replacement revision are
present. Despite the current trend, the indicator confirms that
for 2012 the medical measures carried out are mostly correct
and therefore reaches the given quality target on the federal
level.
An adequate cause analysis of an unplanned hip replacement
revision can, in the long term, only be done through linkage of
data of the primary implantation and the follow-up interventions in the affected hospitals. Patient identifying data are nec
essary for this purpose and were already tested successfully by
the AQUA Institute in a separate commission, and can soon be
implemented in the routine operation. The new developments
of the cross-sectoral procedures are directly connected to the
problem of data linkage and they are therefore explicitly recommended for implementation by the Federal Experts’ Work
ing Group in this clinical area. However, the implementation
of the new developments will not begin in 2014 as planned.
Reasons behind this include the required adjustments of the
German D
 irective on Quality Assurance Measures in Hospitals
(QSKH-RL) and the assessment of the protection of data privacy
of patients. In addition to data linkage of the primary and followup interventions, an improved description of patient-related risk
factors using health insurance claims data is expected.

The clinical area Hip replacement – Revision and component
exchange has undergone a comprehensive data validation
in 2011. The data validity for both documentation fields “pathogen validation” and “signs of inflammation in the lab”, which are
directly used as indication criteria, still requires improvement.
The data fields were often filled out incorrectly (sensitivity below 80 %). The results from the data validation were used by the
Federal Experts’ Working Group to improve the fill-in instructions in 2013, so that misunderstandings in the documentation
German Hospital Quality Report 2012 
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Data basis
2011

2012

Reported

Reported

Expected

Case completeness

Records

25,647

26,400

27,127

97.3 %

Hospitals

1,045

1,049

1,052

99.7 %

Basic statistics
2012
Number Proportion
Age distribution
Number of patients with valid age data

26,127

100 %

< 50 years

1,063

4.1 %

50 - 59 years

2,627

10.1 %

60 - 69 years

4,942

18.9 %

70 - 79 years

10,949

41.9 %

80 - 89 years

5,873

22.5 %

673

2.6 %

Male

10,517

40.3 %

Female

15,610

59.7 %

991

3.8 %

ASA 2: A patient with mild systemic disease

11,632

44.5 %

ASA 3: A patient with severe systemic disease
and functional impairment

12,863

49.2 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

626

2.4 %

15

0.1 %

≥ 90 years
Sex

ASA classification
ASA 1: A normal healthy patient

ASA 5: A moribund patient
Project leaders at the AQUA Institute
Cristina Thole

Thorben Breitkreuz

Andrea Wolf
Members of the Federal Experts’ Working Group
Prof. Dr. Felix Bonnaire,
Dresden

Christof Reinert,
Berlin

Werner Dau,
Bonn

Dr. Volker Sänger,
Eichstätt

Dr. Thomas Gaertner,
Oberursel

Dr. Ralf Schmidt,
Bottrop

Dr. Peter Heumann,
Berlin

Dr. Dr. Ulrich Schulze Raestrup,
Münster

Dr. Tanja Kostuj,
Dortmund

Prof. Dr. Rüdiger Smektala,
Bochum

Dr. Thoralf Liebs,
Kiel

Priv.-Doz. Dr. Friedrich Thielemann,
Villingen-Schwenningen

Elke Moderzinski,
Bonn

Dr. Dirk Weirich,
Hannover

Prof. Dr. Hans-Jörg Oestern,
Celle

Dr. Eva Wihtol,
Bremen

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/17n3/
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Case-based aggregate results (patients)

2011

2012
Cases (patients)

QI-ID

Name of the indicator

Result

Result

268

Hip replacement revision and component replacement with
fulfilled indication criteria

v

95.6 %

94.9 %

24,804

26,127

-

270

Perioperative antibiotic prophylaxis

v

99.6 %

99.6 %

26,023

26,127

=

10878 Limited walking ability at discharge

1.5 %

1.5 %

373

24,614

50954 Ratio of the observed to the expected rate (O / E) of
patients with limited walking ability at discharge

1.00

0.95

392
1.59 %

24,614

=
=

0.7 %

0.6 %

149

26,127

1.00

0.83

179
0.68 %

26,127

v

1.9 %

2.0 %

533

26,127

v

1.00

1.07

496
1.90 %

26,127

v

1.9 %

1.8 %

479

26,127

v

1.00

0.96

498
1.91 %

26,127

v

3.4 %

3.2 %

848

26,127

v

1.00

0.90

944
3.61 %

26,127

Wound hematomas/postoperative bleeds

2.8 %

2.8 %

732

26,127

50979 Ratio of the observed to the expected rate (O / E) of
wound hematomas/postoperative bleeds

1.00

0.96

764
2.92 %

26,127

3.0 %

3.0 %

779

26,127

1.00

0.97

801
3.06 %

26,127

v

6.4 %

6.3 %

1,655

26,127

v

1.00

0.96

1,721
6.59 %

26,127

v

1.4 %

1.6 %

408

26,127

50994 Ratio of the observed to the expected rate (O / E) of deaths v

1.00

1.05

388
1.48 %

26,127

Numerator (O | E)*

Denominator

Trend

Indicator group

Limited walking ability at discharge

373
1.52 %

Indicator group

Vessel lesion or nerve damage

2221

Vessel lesion or nerve damage

50959 Ratio of the observed to the expected rate (O / E) of
vessel lesions or nerve damages

149
0.57 %

=
=

Indicator group

Implant malposition, implant dislocation or fracture

463

Implant malposition, implant dislocation or fracture

50964 Ratio of the observed to expected rate (O / E) of
implant malpositions, implant dislocations or fractures

533
2.04 %

=
=

Indicator group

Dislocation of total joint replacement

465

Dislocation of total joint replacement

50969 Ratio of the observed to the expected rate (O / E) of
dislocation of total joint replacements

479
1.83 %

=
=

Indicator group

Postoperative wound infection

466

Postoperative wound infection

50974 Ratio of the observed to the expected rate (O / E) of
postoperative wound infections

848
3.25 %

=
=

Indicator group

Wound hematomas/postoperative bleeds

468

732
2.80 %

=
=

Indicator group

General postoperative complications

469

General postoperative complications

50984 Ratio of the observed to the expected rate (O / E) of
general postoperative complications

779
2.98 %

=
=

Indicator group

Revision due to complications

470

Revision due to complications

50989 Ratio of the observed to the expected rate (O / E) of
revisions due to complications

1,655
6.33 %

=
=

Indicator group

In-hospital mortality

471

In-hospital mortality

408
1.56 %

=
=

* for regression-based quality indicators
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Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
QI-ID

Name of the indicator

268

Hip replacement revision and component replacement with
fulfilled indication criteria

270

Perioperative antibiotic prophylaxis

Reference range

Evaluation

Discrepant

Total

Category

(computationally)

Need for
action

≥ 86.2 % (TO;
5th percentile)

1,049

119

2

B

≥ 95.0 % (TA)

1,049

24

1

A

Not defined

1,042

—

X

X

≤ 4.13 (TO;
95th percentile)

1,042

79

2

A

Not defined

1,049

—

X

X

≤ 2.90 (TO)

1,049

76

2

A

Not defined

1,049

—

X

X

≤ 1.04 (TO)

1,049

283

3

B

Not defined

1,049

—

X

X

≤ 5.23 (TO)

1,049

56

2

A

Not defined

1,049

—

X

X

Not defined

1,049

—

X

X

Not defined

1,049

—

X

X

≤ 4.58 (TO)

1,049

64

2

A

Not defined

1,049

—

X

X

≤ 2.82 (TO;
95th percentile)

1,049

105

2

A

Not defined

1,049

—

X

X

≤ 2.52 (TO)

1,049

125

2

A

Sentinel event

1,049

286

X

A

Not defined

1,049

—

X

X

Indicator group

Limited walking ability at discharge

10878 Limited walking ability at discharge
50954 Ratio of the observed to the expected rate (O / E) of
patients with limited walking ability at discharge

Indicator group

Vessel lesion or nerve damage

2221

Vessel lesion or nerve damage

50959 Ratio of the observed to the expected rate (O / E) of
vessel lesions or nerve damages

Indicator group

Implant malposition, implant dislocation or fracture

463

Implant malposition, implant dislocation or fracture

50964 Ratio of the observed to expected rate (O / E) of
implant malpositions, implant dislocations or fractures

Indicator group

Dislocation of total joint replacement

465

Dislocation of total joint replacement

50969 Ratio of the observed to the expected rate (O / E) of
dislocation of total joint replacements

Indicator group

Postoperative wound infection

466

Postoperative wound infection

50974 Ratio of the observed to the expected rate (O / E) of
postoperative wound infections

Indicator group

Wound hematomas/postoperative bleeds

468

Wound hematomas/postoperative bleeds

50979 Ratio of the observed to the expected rate (O / E) of
wound hematomas/postoperative bleeds

Indicator group

General postoperative complications

469

General postoperative complications

50984 Ratio of the observed to the expected rate (O / E) of
general postoperative complications

Indicator group

Indicator group

Revision due to complications

470

Revision due to complications

50989 Ratio of the observed to the expected rate (O / E) of
revisions due to complications
In-hospital mortality

471

In-hospital mortality

50994 Ratio of the observed to the expected rate (O / E) of deaths
TO = Tolerance range; TA = Target range
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QI-ID 50964: Ratio of the observed to expected rate (O / E) of implant malpositions,
implant dislocations or fractures
Quality target

Description
Numerator

Patients with implant malposition, implant dislocations or
fractures

Denominator

All patients ≥ 20 years of age

O (observed)

Observed rate of implant malposition, implant dislocations or
fractures

E (expected)

Expected rate of implant malposition, implant dislocations or fractures, risk adjusted according to the logistic HÜFT-WECH-Score 5b

Reference range

≤ 1.04 (tolerance range)

Risk adjustment

Logistic regression

QI-ID

50964

Vergleichbarkeit mit
VorjahresResultsn

Limitedly comparable

Case-based results (patients)
2009

2010

2011

2012

Aggregate result

–

1.00

1.00

1.07

Confidence interval

–

0.91 – 1.09

0.92 – 1.09

0.99 – 1.17

24,948

25,374

26,127

Total number of cases –

Difference between the observed and the expected rate (O — E)
0.30 %

As few as possible implant malpositions, implant dislocations or fractures
as surgical complications that require treatment intra- or postoperative.

Background
For many reasons, a revision surgery of the hip joint is more sophisticat
ed than the primary implantation. The exact positioning and anchoring
of the implant is more difficult in a revision surgery than in the primary
implantation. Therefore, avoiding an implant malposition and preventing
bone fracture during and after the surgery is a challenge for the surgeon.
The fracture in the area of the implant (periprothetic fracture) is a known
complication. Depending on the extent and location of such a fracture, it
may slow down the healing process and may require, e.g., walking with
only partial strain. Furthermore, it might lead to an early loosening of the
implant, which usually results in another revision surgery.
For 2012, a risk adjustment for this indicator has been done with sex, age,
loosening of the shaft component and periprothetic fracture.

Patients with implant malposition, implant
dislocation or fractures

0.24 %

Evaluating the results

0.18 %
0.12 %

0.142

0.06 %

0.024

0.0

0%
- 0.06 %
- 0.12 %
- 0.18 %
- 0.24 %
- 0.30 %
2009

2010

2011

2012

Hospital-based results
Target population of all hospitals

1,049

Number of hospitals with 0 cases

0

429 Hospitals with ≥ 20 cases

Ratio O / E of implant malposition, implant
dislocation or fractures

18
16
14
12
10
8
6
4
2
0

Median

0.63

Range

0.0 – 11.21

In comparison to the reference year 2011, the ratio of the observed rate
of patients (O = 533/26,127) to the expected patients (E = 496/26,127)
with a postoperative implant malposition, implant dislocation or fracture
is 1.07 (O / E). This results in a 7 % increase of the observed rate when
compared to the expected rate of patients with an implant malposition,
implant dislocation or fractures. The range of the results is between 0
and 11.21 and therefore smaller than the range of the previous year
(0 – 12.57). For the 533 patients observed, there were 424 fractures,
93 implant dislocations and 34 implant malpositions; some patients
had several complications.
In the Structured Dialogue for 2011 there were 251 hospitals evaluat
ed as “computationally discrepant”, of which 5 hospitals were “qualitatively discrepant” after the Structured Dialogue was concluded. For
the remaining hospitals, the State Administrative Offices stated that
the majority of the triggered computational discrepancies were due
to single cases – for these hospitals, however, no quality deficiencies
were recorded. In certain cases, the patient files were checked for the
evaluation in the Structured Dialogue. One State Administrative Office
reported that the documented fractures are often due to postoperative
falls, some in rehabilitation centers. Due to the “discrepant” federal
results, the Federal Experts’ Working Group classifies this indicator
with an extended need for action. The Federal Experts’ Working Group
will improve the fill-in instructions and examine the reference ranges
for the system maintenance.

20

2009

The overall rate of the risk-adjusted indicators is outside of the tolerance
range, but there are no statistically significant changes in comparison
to the previous year.

2010

2011

2012

Number of computationally 179 of 429
discrepant hospitals

620 Hospitals with 1 to 19 cases
Median

0.0

Range

0.0 – 92.15

Number of computationally 104 of 620
discrepant hospitals
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Total knee replacement – Primary implantation
Cristina Thole, Thorben Breitkreuz, Andrea Wolf, Federal Experts’ Working Group for Orthopedics and Trauma Surgery

Introduction
In Germany, the implantation of an
artificial knee joint is one of the most
commonly performed surgeries. Every
year, more than 140,000 people under
go knee joint surgery as a result of
joint wear (arthrosis). Approximately
two-thirds of those affected are women.
Arthrosis of the knee joint (gonarthrosis) can be caused by permanent and excessive load caused by exercise, malposition,
abnormal alignment or formation of the legs (“knock-knees”,
“bowlegs”), but also due to injuries, overweight and lack of
physical activity. Moreover, gonarthrosis occurs as a result
of aging without the presence of any of the above mentioned
causes.
Pain and restriction of movement increase as wear of the knee
joint advances. When the changes in the knee have progressed
to the extent that neither medications nor a joint-conserving
surgery are no longer helpful, an artificial joint replacement can
decrease patients’ pain and increase their mobility.
Complete artificial knee joint replacement is also called total
knee replacement, total knee athroplasty, total prosthetic
knee or total knee. The primary implantation of a total knee
joint involves replacement of the damaged articular surfaces
of the femur and tibia. This intervention can be performed with
or without partial replacement of the kneecap.

Services subject to mandatory documentation
All primary implantations of total knee replacement in patients
≥ 20 years.

Changes in comparison to the previous year
A decrease of approximately 8 % is observed in the delivered
records in comparison to the previous year. About 3 % of this decrease can be explained by changes in the specification (QA filter) and the resulting few number of patients registered. A
 nother
1 % decrease is because starting in 2012 all cases with two
staggered surgeries are documented in the clinical area Knee
replacement – Revisision and component exchange and therefore were excluded from this clinical area. Since in technical
triggering cases with mechanical complications or inflammatory
reactions were accidentally excluded from mandatory documentation, the quality indicators “Postoperative wound infection” (QI-ID 286), “Wound hematomas/postoperative bleeds”
(QI-ID 288) and “Revisions due to complications” (QI-ID 290)
will not be considered in the evaluation for 2012.

Results
All quality indicators met the federal quality targets. Compared
to the previous year, there are no statistically significant changes
for the majority of the quality indicators. Nevertheless, a high
quality of care has been recorded, which can be seen e.g. in the
quality indicators “Knee replacement primary implantation with
fulfilled indication criteria” (QI-ID 276), “Perioperative antibio
tic prophylaxis” (QI-ID 277) and “Measuring the postoperative
range of motion using the neutral-zero method” (QI-ID 2218).
© 2014 AQUA Institute GmbH

A statistically significant positive trend was observed for the
indicators “Measuring the postoperative range of motion using
the neutral-zero method” (QI-ID 2218), “Range of motion at least
0/0/90 according to the neutral-zero method at discharge”
(QI-ID 10953) and “Ratio of the observed to the expected rate
(O / E) of fractures” (QI-ID 51014).
The number of deceased patients for this non-emergency surgical procedure is 106 patients (0.08 %). Seven of these patients
suffered from a severe systemic disease that represented a
constant threat to life (ASA 4) according to the preliminary
assessment in the hospital. The Federal Experts’ Working Group
considers it unacceptable that 545 patients with general health
status classified as ASA 4 and ASA 5 (moribund patient) received this intervention in 2012 (2011: 654). The guideline for
endoprosthesis of joint degeneration (gonarthrosis) of the AWMF
points out that for patients at high risk for complications following anesthesia and/or surgery, a non-surgical procedure to
decrease complaints should be performed.
The average length of hospital stay for the knee replacement
primary implantation is 12.2 days. The Federal Experts’ Working
Group still recommends reaching knee mobility on the operated
knee of at least 0/0/90 degrees (extension at least 0 degrees,
bending at least 90 degrees) before the patient’s discharge or
transfer to rehabilitative care so that the patient can adequately
climb stairs and be able to utilize rehabilitation services extensively and in a timely manner. The indicator “Range of motion at
least 0/0/90 according to the neutral-zero method at discharge”
(QI-ID 10953) shows that nationwide, approximately 90 % of all
patients have reached this target. However, in 119 hospitals less
than 80 % of the patients who have undergone surgery reached
the targeted mobility. These hospitals are considered as “computationally discrepant” and the reasons for quality deficiencies will
be analyzed in the Structured Dialogue.
In 2011, 743 results in this clinical area were “computationally
discrepant”. In conclusion, the analysis of quality deficiencies in
the Structured Dialogue revealed 55 “qualitatively discrepant”
results. Further information for the measures of and individual
case analysis in the Structured Dialogue will be published by the
State Administrative Offices for Quality Assurance (LQS).

Looking forward
The increasing number of knee joint replacements in Germany
is discussed controversially in the media and by experts. The
external quality assurance regarding the appropriateness of the
indication for the surgery therefore gains meaningfulness. The
quality assurance facilitates monitoring and comparing complications, necessary replacements and accurate indications
for this intervention. However, this procedure requires costly
inpatient documentation. In order to obtain a comprehensive
picture for the care of total knee replacement, the inclusion of
patient perspectives is planned. Important statements about
the improvement of the health problems, quality of life, physic
al or social activity should be surveyed in the future with the
cross-sectoral new quality assurance procedure (see chapter
“Further development of external hospital quality assurance”).
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Furthermore, it is intended to obtain further information on risk
factors e.g. diabetes mellitus, previous surgeries and/or cardio
vascular diseases using health insurance claims data without
the need for additional documentation. This information can
be used for risk adjustment in the hospitals in order to allow a
fair comparison in the quality of care, which gives patients an
objective decision making regarding their choice of a hospital.
However, using health insurance claims data for this procedure
will not begin in 2014 as planned. Reasons behind this include
the required adjustments of the German Directive on Quality
Assurance Measures in Hospitals (QSKH-RL) and the assessment of the protection of data privacy of patients.

Data basis
2011

2012

Reported

Reported

Expected

Case completeness

145,750

133,948

134,608

99.5 %

1,030

1,033

1,036

99.7 %

Records
Hospitals

Basic statistics
2012
Number Proportion
Age distribution
Number of patients with valid age data

133,777

< 50 years

100 %

3,422

2.6 %

50 – 59 years

17,979

13.4 %

60 – 69 years

37,355

27.9 %

70 – 79 years

58,628

43.8 %

80 – 89 years

16,047

12.0 %

346

0.3 %

Male

46,615

34.8 %

Female

87,162

65.2 %

7,430

5.6 %

≥ 90 years
Sex

ASA classification
ASA 1: A normal healthy patient
ASA 2: A patient with mild systemic disease

80,696

60.3 %

ASA 3: A patient with severe systemic disease
and functional impairment

45,106

33.7 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

532

0.4 %

13

< 0.1 %

ASA 5: A moribund patient
Project leaders at the AQUA Institute
Cristina Thole

Thorben Breitkreuz

Andrea Wolf
Members of the Federal Experts’ Working Group
Prof. Dr. Felix Bonnaire,
Dresden

Christof Reinert,
Berlin

Werner Dau,
Bonn

Dr. Volker Sänger,
Eichstätt

Dr. Thomas Gaertner,
Oberursel

Dr. Ralf Schmidt,
Bottrop

Dr. Peter Heumann,
Berlin

Dr. Dr. Ulrich Schulze Raestrup,
Münster

Dr. Tanja Kostuj,
Dortmund

Prof. Dr. Rüdiger Smektala,
Bochum

Dr. Thoralf Liebs,
Kiel

Priv.-Doz. Dr. Friedrich Thielemann,
Villingen-Schwenningen

Elke Moderzinski,
Bonn

Dr. Dirk Weirich,
Hannover

Prof. Dr. Hans-Jörg Oestern,
Celle

Dr. Eva Wihtol,
Bremen

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/17n5/
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Case-based aggregate results (patients)

2011

2012
Cases (patients)

QI-ID

Name of the indicator

Result

Result

276

Knee replacement primary implantation with fulfilled
indication criteria

v

95.9 %

96.1 %

128,494

133,777

=

277

Perioperative antibiotic prophylaxis

v

99.6 %

99.6 %

133,273

133,777

=

v

98.0 %

98.3 %

131,460

133,777

+

v

89.2 %

90.4 %

118,837

131,460

+

0.2 %

0.2 %

236

132,962

1.00

1.00

236
0.18 %

132,962

=
=

0.2 %

0.1 %

196

133,777

1.00

0.95

206
0.15 %

133,777

0.1 %

0.1 %

123

133,777

1.00

0.69

177
0.13 %

133,777

1.3 %

1.3 %

1,743

133,777

1.00

0.99

1,762
1.32 %

133,777

v

0.1 %

0.1 %

106

133,777

51039 Ratio of the observed to the expected rate (O / E) of deaths v

1.00

0.86

124
0.09 %

133,777

Numerator (O | E)*

Denominator

Trend

Indicator group

Postoperative range of motion

2218

Measuring the postoperative range of motion using the
neutral-zero method

10953 Range of motion at least 0/0/90 according to the
neutral-zero method at discharge

Indicator group

Limited walking ability at discharge

2288

Limited walking ability at discharge

51004 Ratio of the observed to the expected rate (O / E) of
patients with limited walking ability at discharge

236
0.18 %

Indicator group

Vessel lesion or nerve damage

2219

Vessel lesion or nerve damage

51009 Ratio of the observed to the expected rate (O / E) of
vessel lesions or nerve damages

196
0.15 %

=
=

Indicator group

Fracture

285

Fracture

51014 Ratio of the observed to the expected rate (O / E) of fractures

123
0.09 %

=
+

Indicator group

General postoperative complications

289

General postoperative complications

51029 Ratio of the observed to the expected rate (O / E) of
general postoperative complications

1,743
1.30 %

=
=

Indicator group

In-hospital mortality

472

In-hospital mortality

106
0.08 %

* for regression-based quality indicators
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Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
Reference range

Total

Evaluation

Discrepant

Category

Need for
action

QI-ID

Name of the indicator

276

Knee replacement primary implantation with fulfilled
indication criteria

≥ 90.0 % (TA)

1,033

107

2

A

277

Perioperative antibiotic prophylaxis

≥ 95.0 % (TA)

1,033

10

1

A

≥ 90.0 % (TA)

1,033

45

1

A

≥ 80.0 % (TA)

1,032

119

2

A

Not defined

1,033

—

X

X

≤ 7.54 (TO;
95th percentile)

1,033

49

2

A

Not defined

1,033

—

X

X

≤ 12.96 (TO)

1,033

9

2

A

Not defined

1,033

—

X

X

≤ 14.88 (TO)

1,033

9

2

A

Not defined

1,033

—

X

X

≤ 3.19 (TO;
95th percentile)

1,033

54

2

A

Sentinel event

1,033

99

X

B

Not defined

1,033

—

X

X

(computationally)

Indicator group

Postoperative range of motion

2218

Measuring the postoperative range of motion using the
neutral-zero method

10953 Range of motion at least 0/0/90 according to the neutral-zero
method at discharge

Indicator group

Limited walking ability at discharge

2288

Limited walking ability at discharge

51004 Ratio of the observed to the expected rate (O / E) of
patients with limited walking ability at discharge

Indicator group

Indicator group

Vessel lesion or nerve damage

2219

Vessel lesion or nerve damage

51009 Ratio of the observed to the expected rate (O / E) of
vessel lesions or nerve damages
Fracture

285

Fracture

51014 Ratio of the observed to the expected rate (O / E) of fractures

Indicator group

Indicator group

General postoperative complications

289

General postoperative complications

51029 Ratio of the observed to the expected rate (O / E) of
general postoperative complications
In-hospital mortality

472

In-hospital mortality

51039 Ratio of the observed to the expected rate (O / E) of deaths
TO = Tolerance range; TA = Target range
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QI-ID 276: Knee replacement primary implantation with fulfilled indication criteria

Quality target
An appropriate indication is rendered often (based on pain and radiographic criteria).

Background
Pain, restriction of movement or even a feeling of instability in the knee
joint are major signs for knee joint wear (gonarthrosis). An artificial replacement of the knee joint may be indicated when non-surgical (conservative)
treatments by physiotherapy and/ or medications no longer improve the
symptoms.
There is an international consensus that knee joint replacement is indicated when significant pain, functional impairment and radiologically
detectable, marked changes of the knee joint gap are evident.

Description
Numerator

Patients with at least one pain criterion and at least 4 points in
the modified Kellgren & Lawrence-Score

Denominator

All patients ≥ 20 years of age

Reference range

≥ 90.0 % (target range)

Risk adjustment

No further risk adjustment

QI-ID

276

Comparability with
the results of the
previous year

Comparable

Case-based results (patients)
2009

2010

2011

2012

Aggregate result

94.2 %

95.3 %

95.9 %

96.1 %

Confidence interval

94.0 – 94.3 %

95.2 – 95.4 %

95.8 – 96.0 %

95.9 – 96.2 %

146,233

145,103

133,777

Total number of cases 147,899

Aggregate result of all patients

A careful indication and an indication based on the individual findings are of
major importance in the primary implementation of the knee. In 2012, the
results for this indicator were at 96.1 %, which are slightly higher than the
previous year (95.9 %). However, 107 (10.4 %) out of the 1.033 hospitals
are “computationally discrepant” and will be examined in the Structured
Dialogue.
For the Structured Dialogue in 2011, one hospital was classified as “qual
itatively discrepant” (0.7 %). Furthermore, 11 hospitals were classified as
“qualitatively discrepant” due to improper documentation (7.7 %). From
those, 3 hospitals (2.1 %) were “repeatedly discrepant”.
The quality target of the indicator has been mostly reached. The Federal
Experts’ Working Group classifies the indicator as a standard need for
action due to the stable level of care.

Primary implantation with fulfilled indication criteria

Evaluating the results

100 %
90 %
80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2009

2010

2011

2012

2011

2012

Hospital-based results
Target population of all hospitals

1,033

Number of hospitals with 0 cases

0

956 Hospitals with ≥ 20 cases
100 %
Primary implantation with fulfilled indication criteria

The present quality indicator measures the proportion of patients receiv
ing a total knee replacement in whom the required criteria for the diagnosis based on the level of pain and the Kellgren & Lawrence-score were
met. For this indicator, the severity of joint wear is assessed according to
a point system (0 to 8). A total knee replacement is indicated when at
least 4 points are scored. In 2008, the Federal Experts’ Working Group
searched the international literature for other clinical and/or radiological
knee arthrosis scores that might be more suitable for indication. Yet, this
was not the case.

90 %
80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2009

Median

98.0 %

Range

14.9 – 100.0 %

2010

Number of computationally 96 of 956
discrepant hospitals

77 Hospitals with 1 to 19 cases

© 2014 AQUA Institute GmbH

Median

100.0 %

Range

0.0 – 100.0 %

Number of computationally 11 of 77
discrepant hospitals
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Knee replacement – Revision and component exchange
Cristina Thole, Thorben Breitkreuz, Andrea Wolf, Federal Experts’ Working Group for Orthopedics and Trauma Surgery

Introduction
The time between primary and revision surgery of knee replacement (endoprosthesis)
is called the implantation time. The ma
jority of primary knee replacements has
an implantation time over 10 years before
the artificial joint has to be partially or
completely replaced. Reasons for an
(early) revision include: Implant loosening, instability of the
artificial joint, extensive bacterial infection and advanced wear
of parts of the joint that have not been previously replaced. A
strong functional impairment of the artificial joint that is often
accompanied by pronounced pain may also require a revision.
Compared to primary implantation, the complete replacement
of the prosthesis (revision of total joint replacement) or changing
parts of the joint (component exchange) is a technically more
sophisticated and considerably more complex procedure. Moreover, revision surgery is associated with a higher risk of bleeding
and infections. Similarly, the outcome achieved is frequently not
as satisfactory as that of a primary implantation.
For this reason, when planning the revision surgery, more atten
tion should be paid to the selection of the implant and the
surgical technique as well as the management of any special
surgical problems such as compensating for lost bone mass.

Services subject to mandatory documentation
All knee replacement revisions and component exchanges in
patients ≥ 20 years.

Changes in comparison to the previous year
In 2012, 17,134 records (without minimal data sets) were
delivered. This corresponds to an increase of 37.5 % (4,670 records) compared to the previous year. This is due to the inclusion
of the OPS-code 5-823.27 “Revision, exchange and removal of
an endoprosthesis of the knee: Exchange of a bicondylar surface replacement: Inlay exchange” in the specification (QA filter)
for 2012. As a result, there were 4,000 additional cases that
became subject to mandatory documentation and the target population has changed in comparison to the previous year. Another
adjustment of the QA filter resulted in including changes of prosthesis in two staggered surgeries in this clinical area since 2012.

tor “Perioperative antibiotic prophylaxis” (QI-ID 292). The new
OPS-code was not considered as indication criterion for total
knee replacement. The examination of the data revealed that
cases having the OPS-code 5-823-27 mostly fulfilled the indication criteria. Cases that did not fulfill the indication criteria
are often due to improper documentation of the two staggered
replacement. The Federal Experts’ Working Group specified the
fill-in references of the corresponding documentation fields
to counter the problem of improper documentation in 2013.
Additionally, the Federal Experts’ Working Group will examine
the indicator for indication in the system maintenance. Furthermore, an examination is planned for the indicator “In-hospital
mortality” (QI-ID 476), since the nonsignificant increase from
0.3 % to 0.4 % cannot only be explained by changes in the target
population.
In relation to the whole clinical area, 398 results were evaluated
as “computationally discrepant” based on the data of 2011. In
conclusion, in the Structured Dialogue evaluated 9 results as
“qualitatively discrepant”.

Looking forward
The criteria for the current indication “exchange intervention”
are analyzed critically for system maintenance by the Federal
Experts’ Working Group. This is particularly true for the inclusion
of inlay exchanges procedures. The Federal Experts’ Working
Group emphasized the importance of long term observation
for endoprostheses, particularly in the healthcare of total knee
replacement. The Federal Experts’ Working Group therefore
recommends building a comprehensive register for endoprostheses in Germany. At the same time, the necessity for a crosssectoral survey in this clinical area has again been stressed.
Only a detailed follow-up documentation encompassing differ
ent healthcare sectors in addition to information gained from
patients and healthcare providers in the outpatient sector can
deliver a comprehensive picture of the quality of care for total
knee replacement. However, the documentation of the detailed
follow-up will not begin in 2014 as planned. Reasons behind
this include the required adjustments of the German Directive
on Quality Assurance Measures in Hospitals (QSKH-RL) and the
assessment of the protection of data privacy of patients.

According to the Federal Experts’ Working Group’s point of view,
the comparability of the results to those of the previous year
is limited due to the inclusion of the new OPS-code. Despite
this, all quality indicators were analyzed for the Structured
Dialogue 2012.

Results
The quality target for all indicators has mostly been reached. Due
to changes of the target population and the limited comparability
of the results with the previous year, the Federal Experts’ Working
Group stated that further need for action can be discussed in the
Structured Dialogue.
A good quality of care has been reached, similar to the previous
years, despite changes in the target population for the indicaGerman Hospital Quality Report 2012 
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Data basis
2011

2012

Reported

Reported

Expected

Case completeness

12,589

17,281

17,666

97.8 %

940

968

973

99.5 %

Records
Hospitals

Basic statistics
2012
Number Proportion
Age distribution
Number of patients with valid age data

17,134

< 50 years

100 %

723

4.2 %

50 – 59 years

2,528

14.8 %

60 – 69 years

4,444

25.9 %

70 – 79 years

7,067

41.2 %

80 – 89 years

2,270

13.2 %

102

0.6 %

≥ 90 years
Sex
Male

6,293

36.7 %

10,841

63.3 %

718

4.2 %

ASA 2: A patient with mild systemic disease

9,222

53.8 %

ASA 3: A patient with severe systemic disease
and functional impairment

7,020

41.0 %

ASA 4: A patient with severe systemic disease
that is a constant threat to life

172

1.0 %

2

< 0.1 %

Female
ASA classification
ASA 1: A normal healthy patient

ASA 5: A moribund patient

Project leaders at the AQUA Institute
Cristina Thole
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Andrea Wolf
Members of the Federal Experts’ Working Group
Prof. Dr. Felix Bonnaire,
Dresden

Christof Reinert,
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Werner Dau,
Bonn

Dr. Volker Sänger,
Eichstätt

Dr. Thomas Gaertner,
Oberursel

Dr. Ralf Schmidt,
Bottrop

Dr. Peter Heumann,
Berlin

Dr. Dr. Ulrich Schulze Raestrup,
Münster

Dr. Tanja Kostuj,
Dortmund

Prof. Dr. Rüdiger Smektala,
Bochum

Dr. Thoralf Liebs,
Kiel

Priv.-Doz. Dr. Friedrich Thielemann,
Villingen-Schwenningen

Elke Moderzinski,
Bonn

Dr. Dirk Weirich,
Hannover

Prof. Dr. Hans-Jörg Oestern,
Celle

Dr. Eva Wihtol,
Bremen

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
www.sqg.de/themen/17n7/
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Knee replacement – Revision and component exchange
Case-based aggregate results (patients)

2011

2012
Cases (patients)

QI-ID

Name of the indicator

Result

Result

295

Knee replacement primary implantation with fulfilled
indication criteria

v

96.6 %

94.6 %

16,214

17,134

-

292

Perioperative antibiotic prophylaxis

v

99.6 %

99.6 %

17,059

17,134

=

0.5 %

0.5 %

81

16,816

51044 Ratio of the observed to the expected rate (O / E) of
patients with limited walking ability at discharge

1.00

1.04

78
0.47 %

16,816

=
=

2220

0.1 %

0.2 %

27

17,134

=

0.5 %

0.4 %

72

17,134

1.00

0.81

89
0.52 %

17,134

=
=

1.2 %

1.7 %

295

17,134

1.00

1.24

238
1.39 %

17,134

2.2 %

2.3 %

398

17,134

1.00

1.04

384
2.24 %

17,134

1.7 %

1.8 %

301

17,134

1.00

1.04

291
1.70 %

17,134

v

3.2 %

3.6 %

618

17,134

v

1.00

1.06

581
3.39 %

17,134

v

0.3 %

0.4 %

62

17,134

51069 Ratio of the observed to the expected rate (O / E) of deaths v

1.00

1.29

48
0.28 %

17,134

Numerator (O | E)*

Denominator

Trend

Indicator group

Limited walking ability at discharge

2291

Limited walking ability at discharge

Vessel lesion or nerve damage

81
0.48 %

Indicator group

Fracture

300

Fracture

51049 Ratio of the observed to the expected rate (O / E) of
fractures

72
0.42 %

Indicator group

Postoperative wound infection

301

Postoperative wound infection

v

51416 Ratio of the observed to the expected rate (O / E) of
postoperative wound infection

295
1.72 %

=

Indicator group

Wound hematomas/postoperative bleeds

473

Wound hematomas/postoperative bleeds

51054 Ratio of the observed to the expected rate (O / E) of
wound hematomas/postoperative bleeds

398
2.32 %

=
=

Indicator group

General postoperative complications

474

General postoperative complications

51059 Ratio of the observed to the expected rate (O / E) of
general postoperative complications

301
1.76 %

=
=

Indicator group

Revision due to complications

475

Revision due to complications

51064 Ratio of the observed to the expected rate (O / E) of
revisions due to complications

618
3.61 %

=
=

Indicator group

In-hospital mortality

476

In-hospital mortality

62
0.36 %

=
=

* for regression-based quality indicators
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Knee replacement – Revision and component exchange
Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
QI-ID

Name of the indicator

295

Knee replacement primary implantation with fulfilled
indication criteria

292

Perioperative antibiotic prophylaxis

Reference range

Evaluation

Discrepant

Total

Category

(computationally)

Need for
action

≥ 85.8 % (TO;
5th percentile)

965

126

2

X

≥ 95.0 % (TA)

965

21

1

A

Not defined

965

—

X

X

≤ 7.59 (TO;
95th percentile)

965

43

2

X

≤ 2.0 % (TO)

965

19

1

A

Not defined

965

—

X

X

≤ 7.55 (TO)

965

32

2

A

Not defined

965

—

X

X

Not defined

965

—

X

X

Not defined

965

—

X

X

≤ 6.80 (TO)

965

38

2

X

Not defined

965

—

X

X

≤ 4.25 (TO;
95th percentile)

965

63

2

X

Not defined

965

—

X

X

≤ 3.76 (TO)

965

89

2

X

Sentinel event

965

56

X

X

Not defined

965

—

X

X

Indicator group

Limited walking ability at discharge

2291

Limited walking ability at discharge

51044 Ratio of the observed to the expected rate (O / E) of
patients with limited walking ability at discharge
2220

Vessel lesion or nerve damage

Indicator group

Fracture

300

Fracture

51049 Ratio of the observed to the expected rate (O / E) of
fractures

Indicator group

Postoperative wound infection

301

Postoperative wound infection

51416 Ratio of the observed to the expected rate (O / E) of
postoperative wound infection

Indicator group

Wound hematomas/postoperative bleeds

473

Wound hematomas/postoperative bleeds

51054 Ratio of the observed to the expected rate (O / E) of
wound hematomas/postoperative bleeds

Indicator group

General postoperative complications

474

General postoperative complications

51059 Ratio of the observed to the expected rate (O / E) of
general postoperative complications

Indicator group

Indicator group

Revision due to complications

475

Revision due to complications

51064 Ratio of the observed to the expected rate (O / E) of
revisions due to complications
In-hospital mortality

476

In-hospital mortality

51069 Ratio of the observed to the expected rate (O / E) of deaths
TO = Tolerance range; TA = Target range
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Nursing: Prevention of pressure ulcers
Karen Pottkämper, Svetlana Rasch, Kathrin Rickert, Federal Experts’ Working Group for Nursing

Introduction

Changes in comparison to the previous year

A pressure ulcer is a skin wound that
develops on the skin and/or in the
underlying tissues and is caused by prolonged pressure. This type of tissue
damage is also called pressure sores,
decubitus ulcers or bedsores. They are
complications occurring in patients
receiving nursing care and need to be taken very seriously.
Pressure ulcers can accompany severe diseases and can be
a result of longer periods of impairment to mobility or consciousness. Accordingly, particularly high rates of pressure
ulcers exist in the elderly. A pressure ulcer is very painful and
is associated with a very high degree of suffering and restrictions to the quality of life and usually requires months of care.

The indicators “Risk-adjusted rate of pressure ulcers grade 2
to 4 at discharge” (QI-ID 11733) and “Risk-adjusted rate of
pressure ulcers grade 1 to 4 at discharge” (QI-ID 11742) have
been excluded for 2012 in order to avoid misinterpretation of
the results.

Alongside complicated wound treatment, extreme cases may
also require plastic surgery to reconstruct the area where the
skin lesion or soft tissue defect developed. From an ethical,
medical, nursing and economic perspective, the targeted prevention of pressure ulcers should be an issue of major concern.
By measuring how frequently pressure ulcers develop during
a hospital stay (incidence of pressure ulcers), evidence can be
gathered and conclusions can be made in relation to the implemented preventative measures and the initiation of treatment
in a timely manner. Internationally, the incidence of pressure
ulcers counts as a result-orientated quality indicator of patient
safety in hospitals.
The degree of severity of a pressure ulcer is categorized on a
scale of 1 to 4. This classification is based on the International
Statistical Classification of Disease and Related Health Problems –
German Modification (ICD-10-GM, code L89).
Classification scheme for pressure ulcers by L89 (ICD-10-GM)
Grade 1 pressure ulcer Intact skin with nonblanchable redness of
localized area
Grade 2 pressure ulcer Pressure ulcer with abrasion or blister, partial-thickness skin loss involving epidermis,
dermis or both without further particulars
Grade 3 pressure ulcer Pressure ulcer with full-thickness skin loss
involving damage to or necrosis of the subcutaneous tissue that may extend down to,
but not through, the underlying fascia
Grade 4 pressure ulcer Pressure ulcer with necrosis of muscles,
bone or supporting structures (e.g. ligaments or joint capsules)
Pressure ulcer, grade Without specification of a grade
not specified

The clinical area Prevention of pressure ulcers targets patients
74 years and older in whom pressure ulcers develop in an
inpatient hospital stay.

Services subject to mandatory documentation
Patients aged 75 years and older, who were admitted between
January 1 and March 31 and discharged by April 30 of the
respective data collection year.
German Hospital Quality Report 2012 

Furthermore, a reference range has been introduced for two
indicators: “Ratio of the observed to the expected rate (O/E) of patients with grade 2 to 4 pressure ulcers at discharge” (QI-ID 11732),
“Ratio of the observed to the expected rate (O /E) of patients with
grade 1 to 4 pressure ulcers at discharge” (QI-ID 11741).

Results
Overall, consistent results were observed over the past years.
With an increase of number of cases in the hospitals (over
100,000 cases in 2012), the rate of documented pressure ulcers
has also increased. As with the previous year, more patients with
a pressure ulcer are admitted to the hospital than discharged.
Many pressure ulcer cases are treated successfully in the hospital and heal during the inpatient stay. As before however, there
are still many patients with pressure ulcers that are discharged
to home or to a nursing institution. The rate of deceased patients
with pressure ulcer is still high.
Many initiatives and measures on the state level have contributed to the relatively stable aggregate results: some states inquired
about quality improving measures regarding prevention of the
pressure ulcer in hospitals. In other states, question collections
for the determination of the status regarding the pressure ulcer
prophylaxis or treatment for the Structured Dialogue were devel
oped. Using this, the State Experts’ Working Groups could make
a comprehensive picture of the pressure ulcers prophylaxis in
the individual hospitals.
The recognition and the assessment of the severity of a pressure
ulcer (grade 1 to 4), as before, is of major importance. Training on
the state level is therefore urgently recommended. The pressure
ulcer incidence is very low in Germany compared to other countries and is strongly doubted in the congresses on wound prevention and treatment. However, there are considerable differences
regarding survey time frames. The Federal Experts’ Working
Group stated that interface problems between the physician’s
and the nurse’s documentation as well as the differing EDV and
documentation systems are reasons for under-documentation
and low incidence rates. The Federal Experts’ Working Group there
fore recommends conducting a comprehensive data validation.
In the Structured Dialogue, there were 250 computational
discrepancies in 2011. Statements were requested for 181 of
these computational discrepancies, meetings were set up for
9 cases and 2 on-site inspections were carried out. Overall,
8 target agreements were concluded. In conclusion, the Structured Dialogue classified 37 hospitals as “qualitatively discrep
ant” and one hospital as “repeatedly qualitatively discrepant”.
One case was classified as “qualitatively discrepant due to lack
of cooperation” of the hospital and 15 hospitals were classified
as “qualitatively discrepant due to improper documentation”. The
remaining computationally discrepant results were classified
as “qualitatively non-discrepant” (n = 83) or “qualitatively nondiscrepant with special monitoring” (n = 113).
© 2014 AQUA Institute GmbH
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Looking forward
Routine data are also used starting 2013 in order to decrease
the documentation costs. Furthermore, the age limitation and
the recording time frame limitation (to the first quarter) have
been canceled. Therefore in the future, the data collection will
be including the whole year and all patients over 20 years with a
pressure ulcer grade 2 to 4 and a pressure ulcer with a unspeci
fied grade.
The Federal Experts’ Working Group considers an examination
of prophylaxis of pressure ulcers via hospitals very important.
The number of patients who already have a pressure ulcer upon
admission is approximately four times higher than the number
of patients who develop a pressure ulcer in the hospital. Furthermore, many patients are discharged despite having a pressure
ulcer. Knowing this, pressure ulcers are on the one hand a
good indicator for the nursing quality in a hospital, on the other
hand however it is not exclusively relevant to the inpatient sector.
Therefore, the Federal Experts’ Working Group recommends
including the sectors of home nursing and nursing homes in
the clinical area.
The Federal Experts’ Working Group requests the G-BA to ex
amine if, in general, a cross-sectoral inclusion of the data
recording for the home nursing (HKP-RL) is possible through
the Qesü-RL. Since the introduction of a data supported quality
assurance is currently considered for the inpatient nursing home
sector (SGB XI) which would also record quality indicators of the
pressure ulcers, the Federal Experts’ Working Group asks the
G-BA to consider a cross-sectoral approach of the recording and
evaluation of pressure ulcers.
In order to be able to describe the quality of the nursing care
in hospitals more comprehensively in the future, the Federal
Experts’ Working Group suggests further development of the
clinical area. The possible contents include the prevention of
fall, nursing pain and discharge management.
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Data basis

Project leaders at the AQUA Institute
2011

Records

2012

Karen Pottkämper

Reported

Reported

Expected

1,135,878

1,227,501

1,241,346

98.9 %

1,666

1,658

1,657

100.1 %

Hospitals

Case completeness

Basic statistics
2012
Number Proportion
Age distribution
Number of patients with valid age data

1,227,501

100 %

75 – 79 years

478,033

38.9 %

80 – 84 years

382,316

31.1 %

85 – 89 years

251,389

20.5 %

90 – 94 years

95,991

7.8 %

≥ 95 years

19,772

1.6 %

Treatment time

Svetlana Rasch

Kathrin Rickert
Members of the Federal Experts’ Working Group
Prof. Dr. Andreas Büscher,
Osnabrück

Maja Leutenegger,
Hamburg

Jurand Daszkowski,
Hamburg

Robert Pelzer,
Cologne

Prof. Dr. Astrid Elsbernd,
Esslingen

Susanne Rode,
Stuttgart

Bernhard Fleer,
Essen

Jürgen Sendler,
Berlin

Ralf Hohnhold,
Hamburg

Gabriele Spies-Koch,
Dortmund

Hans-Dieter Hübinger,
Oppenheim

Hans Joachim Standke,
Berlin

Ulrike Lehr,
Bremen
Further information on the clinical area

Inpatient length of stay
≤ 7 days

684,893

55.8 %

For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):

8 – 14 days

334,699

27.3 %

www.sqg.de/themen/DEK/

15 – 21 days

120,130

9.8 %

22 – 28 days

48,952

4.0 %

> 28 days

38,827

3.2 %

Pressure ulcer status at admission
Grade distribution of high grade pressure ulcers (limited to patients with at
least one pressure ulcer at admission)1

Grade 1

12,716

27.0 %

Grade 2

23,108

49.1 %

Grade 3

7,853

16.7 %

Grade 4

2,997

6.4 %

431

0.9 %

Grade not specified
Pressure ulcer status at discharge

Grade distribution of high grade pressure ulcers (limited to patients with at
least one pressure ulcer at discharge) 2

Grade 1

11,387

24.9 %

Grade 2

24,047

52.6 %

Grade 3

7,392

16.2 %

Grade 4

2,522

5.5 %

388

0.8 %

Grade not specified
1

N = 47,105 (3.8 %)

2

N = 45,736 (3.7 %)
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Nursing: Prevention of pressure ulcers
Case-based aggregate results (patients)

2011

2012
Cases (patients)

QI-ID

Name of the indicator

Result

Result

Denominator

Trend

6,708

1,180,396

6,986
0.59 %

1,180,396

=
=

10,041

1,180,396

10,706
0.91 %

1,180,396

Numerator (O | E)*

Indicator group

Change in the status of pressure ulcers during inpatient stay in patients admitted
without pressure ulcers

2116

Patients with grade 2 to 4 pressure ulcers at discharge

v

0.6 %

0.6 %

11732

Ratio of the observed to the expected rate (O / E) of
patients with grade 2 to 4 pressure ulcers at discharge

v

1.00

0.96

2117

Patients with grade 1 to 4 pressure ulcers at discharge

v

0.9 %

0.9 %

11741

Ratio of the observed to the expected rate (O / E) of
patients with grade 1 to 4 pressure ulcers at discharge

v

1.00

0.94

6,708
0.57 %

10,041
0.85 %

=
+

Indicator group

Emergent grade 4 pressure ulcers

2118

Emergent grade 4 pressure ulcers in patients without
pressure ulcers at admission

v

0.0 %

0.0 %

99

1,180,396

=

2264

Emergent grade 4 pressure ulcers in patients without
pressure ulcers at admission and without risk factors

v

0.0 %

0.0 %

34

922,497

=

* for regression-based quality indicators
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Nursing: Prevention of pressure ulcers
Hospital-based aggregate results for utilization in quality assurance

2012
Hospitals
QI-ID

Name of the indicator

Reference range

Total

Evaluation

Discrepant

Category

(computationally)

Need for
action

Change in the status of pressure ulcers during inpatient stay in patients admitted
without pressure ulcers

Indicator group

2116

Patients with grade 2 to 4 pressure ulcers at discharge

11732 Ratio of the observed to the expected rate (O / E) of patients
with grade 2 to 4 pressure ulcers at discharge
2117

Patients with grade 1 to 4 pressure ulcers at discharge

11741 Ratio of the observed to the expected rate (O / E) of patients
with grade 1 to 4 pressure ulcers at discharge

Not defined

1,657

—

X

X

≤ 2.70 (TO;
95th percentile)

1,657

80

2

A

Not defined

1,657

—

X

X

≤ 2.44 (TO;
95th percentile)

1,657

83

2

A

Indicator group

Emergent grade 4 pressure ulcers

2118

Emergent grade 4 pressure ulcers in patients without pressure
ulcers at admission

Sentinel event

1,657

85

X

A

2264

Emergent grade 4 pressure ulcers in patients without pressure
ulcers at admission and without risk factors

Not defined

1,652

—

X

X

TO = Tolerance range
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QI-ID 2118: Emergent grade 4 pressure ulcers in patients
without pressure ulcers at admission
Quality target
No newly developed grade 4 pressure ulcers in patients who were
admitted without a pressure ulcer.

Description
Numerator

Patients with grade 4 pressure ulcer at discharge

Denominator

All patients without pressure ulcer at admission

Reference range

Sentinel event

Risk adjustment

No further risk adjustment

QI-ID

2118

This quality indicator measures the rate of grade 4 pressure ulcers that
develop during an inpatient stay of patients, who are 75 years or older.

Comparability with
the results of the
previous year

Comparable

A grade 4 pressure ulcer is a very severe complication that is associated
with a high degree of personal suffering, pain and prolonged healing
duration and can usually be prevented with effective preventive measures.
Accordingly, the quality target for this indicator is formulated so that the
development of a grade 4 pressure ulcer should be absolutely prevented.
However, the Experts’ Working Group points out that not all pressure ulcers
can be successfully prevented for all patients, because on the one hand the
corresponding preventative care interventions cannot be applied to some
patients (e.g., when the position of a patient cannot be changed due to
intense pain and the patient is unable to perform small movements), and on
the other hand there are patients where the preventative care interventions
have no effect (e.g., for patients with severe circulation disturbance or take
skin circulation impairing drugs). Usually this concerns patients who have
multiple risk factors for a pressure ulcer and at the same time have severe
life-threatening events.

Case-based results (patients)

This is a small patient group, since nursing preventive measures are
usually effective in patients at high risk of pressure ulcers. In order to detect
quality deficiencies, the development of a high grade pressure ulcer
(grade 4) is recorded as “sentinel event”, which leads to an analysis of
each individual case.

Evaluating the results
The number of cases with pressure ulcers has slightly increased, but
does not show any significant difference compared to the previous year.
Due to the overall low incidence, the Federal Experts’ Working Group
assesses the need for action with category A. For the final assessment,
however, the results from the Structured Dialogue have to be considered.
Since the target population of the clinical area Nursing: Prevention of pres
sure ulcers will be changed in 2013, the Federal Experts’ Working Group
recommends a special evaluation for 2013. In this way, a comparison
can be made with the previous years.

2009

2010

2011

2012

Aggregate result

72

114

78

99

Confidence interval

–

–

–

–

1,028,704

1,089,436

1,180,396

Total number of cases 1,019,259

Aggregate result of all patients
200
Patients with grade 4 pressure ulcer at discharge

Background

180
160
140
120
114

100

99

80
60

78

72

40
20
0
2009

2010

2011

2012

Hospital-based results
Target population of all hospitals

1,657

Number of hospitals with 0 cases

1

1,575 Hospitals with ≥ 20 cases
Number of computationally discrepant
hospitals

85 of 1,575

82 Hospitals with 1 to 19 cases
Number of computationally discrepant
hospitals

0 of 82

200
Computationally discrepant hospital (total)

180
160
140
120
100
96

80
60
40

85
67

60

20
0
2009
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External quality assurance
Björn Broge

Task and objectives
In sections 135 ff. of the German Social Code, Book Five
(SGB V), the legislator has defined the key objectives of
quality assurance in medicine. As joint self-governing body,
the Federal Joint Committee (German abbreviation G-BA, for
Gemeinsamer Bundesausschuss) is responsible for important
tasks in quality assurance. Since September 1, 2009, the G-BA
has been supported by the AQUA Institute, as the professionally
independent institution defined in section 137a SGB V.
Pursuant to section 137a, the AQUA Institute is commissioned
to develop preferably cross-sectoral indicators and instruments
for the measurement and presentation of the quality of care.
Furthermore, the necessary documentation should be devel

oped paying particular consideration to the principle of data
parsimony. Additionally, the AQUA Institute shall participate in
the implementation of cross-institutional quality assurance and
publish the results using appropriate means.
Key framework conditions, such as data flows, that are of importance for the AQUA Institute are set forth in the directives of
the G-BA. Currently, the following distinctions should be made:
pp

Development of new cross-sectoral quality assurance ac
cording to the German Directive on Cross-institutional and
Cross-sectoral Quality Assurance (Qesü-RL)

pp

Further development and implementation of current procedures of inpatient quality assurance according to the German Directive on Quality Assurance Measures in Hospitals
(QSKH-RL)

pp

Further directives of the G-BA, insofar as they concern quality assuring measures (directive for the quality reports of
hospitals; directive for the care of preterm infants and neonates (QNeu-RL) among others)

The scope and content of the commissioned tasks are g
 overned
by the contract between the G-BA and the AQUA Institute
(Figure 1).

Description of commissioned activities
Like the Institute for Quality and Efficiency in Healthcare
(IQWiG), which particularly supports the G-BA in assessing
medical examination and treatment methods, the AQUA Institute
has laid down the principles of its conceptual and scientific work
in a Methods Paper.
The Methods Paper describes, among others, how quality
indicators for cross-sectoral measurement of the quality of

care are developed, and gives reasons for the steps chosen.
Moreover, the transparent representation of basic working
methods allows a public discussion on the further development
of legally mandated quality assurance. The Methods Paper thus
represents not a static but a dynamic concept, which will be
correspondingly adapted in pace with new findings and new
research results. The plan is to carry out an update every two
years. Each current version is published on the internet at
www.sqg.de.
In addition to the provision of development services, the AQUA
Institute is also involved in implementing quality assurance.
This comprises the existing QA procedures for external hospital
quality assurance, including their system maintenance and
further development, for which the AQUA Institute has been
responsible since 2010.

Federal Joint Committee (G-BA)

Commission

Accepted

Methods Paper
(prepared by the
AQUA Institute)

Prepared, resolved

German Directive
on Cross-institutional
and Cross-sectoral
Quality Assurance

Prepared, resolved

German Directive on
Quality Assurance

… further directives
(e. g., QNeu-RL)

(QSHK-RL)

(Qesü-RL)

AQUA Institute
Figure 1: Fundamentals for the AQUA Institute’s work
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External quality assurance

AQUA Institute

Federal Joint Committee (G-BA)

AQUA – Institute for Applied Quality Improvement and Research
in Health Care is an independent and neutral service provider. The
institute was founded in Göttingen, Germany, in the year 1995.
With a stronghold in science, the AQUA Institute specializes in
quality improvement projects in the health sector. Some key
services the institute provides – alongside the development of
a data-driven quality management system – include support of
quality circles in medicine, evaluating new care m
 odels, devel
oping and implementing quality indicators and patient surveys.
Since the end of 2009, the AQUA Institute has been setting up
a nation-wide and cross-sectoral quality assurance program for
the health sector pursuant to section 137a of the German Social
Code, Book Five (SGB V) as commissioned by the Federal Joint
Committee.

The Federal Joint Committee (German abbreviation G-BA, for
Gemeinsamer Bundesausschuss) is the supreme decision-

making body of the joint self-governing bodies formed by the
national 
associations of doctors, dentists, psychotherapists,
hospitals and statutory health insurance funds in Germany. By
issuing directives, the G-BA defines the catalogue of services to
be provided by the statutory health insurance companies and
thereby determines which medical care services are reimbursed
by the statutory health insurance funds. In addition, it passes
resolutions on quality assurance measures for the inpatient
and outpatient sectors of the healthcare system. The G-BA was
established on January 1, 2004, as mandated by the German
Statutory Health Insurance Modernization Act (GMG). It as
sumes and u
 nifies the tasks of the different committees of mutual self-government that had been active heretofore. Although
legally the G-BA reports to the Federal Ministry of Health, it is
not a subordinate authority. The legal basis for the work of the
G-BA is laid down in the SGB V.

Implementing external hospital quality
assurance
Since January 2010, the AQUA Institute has been supervising the
currently existing 30 clinical areas of external hospital quality
assurance (Table 1). Annually, a Federal Analysis is conducted
on each clinical area (QA procedure). These Federal Analyses
contain the uncommented results of all quality indicators for the
individual QA procedures. Each of these reports also contains a
“basic analysis” with descriptive statistics. The Federal Analyses
constitute an essential basis for the AQUA Institute’s and Federal
Experts’ Working Groups’ commentary on the results. These are
published at www.sqg.de.
The present German Hospital Quality Report attempts to present
the results of quality assurance in a form that is more “readable”
by the interested general public. It contains a description of all
the QA procedures that were subject to mandatory documenta
tion in data collection year 2012. In addition to an overview of
the results regarding all quality indicators on the clinical area,
patient and hospital level, detailed presentations of specific indicators are presented that are of particular interest by virtue of
the comments made by the Federal Experts’ Working Groups.

on O
 ffices for Quality Assurance (LQS) and the results will be
reported to the AQUA Institute (called indirect QA procedures).
Preparation of implementation of the quality assurance procedures takes place in close coordination between the federal and
state levels, within various working groups (State Working Group,
Data Validation Project Group, representatives of State Experts’
Working Groups in the Federal Experts’ Working Groups).
Major support for the AQUA Institute’s work comes from
the Federal Experts’ Working Groups. They advise the AQUA
Institute, particularly on the evaluation of the quality assurance
results and the implemented quality improvement measures as
well as with regard to any QA procedural update requirements.
These groups set up on a specialty-specific basis, and can cover
several QA procedures and/or clinical areas whenever the topics
fit together. The Federal Experts’ Working Groups are constituted
of experts a
 ppointed by the member organizations of the G-BA
and the AQUA Institute. As far as clinical areas of the inpatient
sector are involved, the appointing organizations include:
pp

The German Hospital Federation (DKG)

Alongside data receipt and preparation of reports on the f ederal
and/or state level, implementation of existing quality assurance
procedures comprises further tasks. These include:

pp

The National Association of Statutory Health Insurance
Funds (GKV-SV)

pp

Patient representatives pursuant to sections 140f SGB V

pp

Preparation of feedback reports for the participating hospitals
(benchmark reports)

pp

The German Medical Association (BÄK)

pp

The German Nursing Council (Deutscher Pflegerat)

pp

Conduct of the Structured Dialogue (see chapter “Structured Dialogue”)

pp

Implementation of the data validation procedure (see chapter
“Data validation”)

For clinical areas with small caseloads (e.g., Heart trans
plantation), for which analysis on the state level does not
produce conclusive findings, the aforementioned tasks will

be carried out directly by the AQUA Institute (called direct QA
procedures). For other c linical areas, these tasks will initially
be implemented on the state level by the State AdministratiGerman Hospital Quality Report 2012

The German Medical Association additionally appoints representatives of the medical societies. During the implementation
of quality assurance, especially for the so-called indirect or
state-related QA procedures, there is a need for close coordination with the state level. In agreement with the State Admin
istrative Offices for Quality Assurance, a working group has
been established to incorporate the states’ expertise in implementing quality a
 ssurance for system maintenance and further
development, but also to coordinate measures involved with
the Structured Dialogue and the corresponding reporting.
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Table 1: Clinical areas relating to external hospital quality assurance in data collection year 2012
Procedures
Clinical area

6:

Direct

Federal Experts’ Working Group

Indirect

Cholecystectomy

p

Abdominal Surgery

Carotid artery revascularization

p

Vascular Surgery

Community-acquired pneumonia

p

Pneumonia

Pacemaker – Implantation

p

Pacemaker – Replacement of generator/battery

p

Pacemaker – Revision/system replacement/removal

p

Implantable cardioverter defibrillators – Implantation

p

Implantable cardioverter defibrillators – Replacement of
generator/battery

p

Implantable cardioverter defibrillators – Revision/system
replacement/removal

p

Coronary angiography and percutaneous coronary intervention (PCI)

p

Coronary surgery, isolated

p

Aortic valve surgery, isolated

p

Combined coronary and aortic valve surgery

p

Heart transplantation

p

Lung and heart-lung transplantation

p

Liver transplantation

p

Living liver donation

p

Kidney transplantation

p

Living kidney donation

p

Pancreas and pancreas-kidney transplantation

p

Cardiology

Heart Surgery

Heart and Lung Transplantation

Liver Transplantation

Kidney and Pancreas
Transplantation

Breast surgery

p

Obstetrics

p

Neonatology

p

Gynecological surgery

p

Femoral fracture near the hip joint

p

Hip replacement – Primary implantation

p

Hip replacement – Revision and component exchange

p

Total knee replacement – Primary implantation

p

Knee replacement – Revision and component exchange

p

Nursing: Prevention of pressure ulcers

p

© 2014 AQUA Institute GmbH

Pacemaker and
Cardioverter Defibrillators

Breast Surgery

Perinatal Medicine

Gynecology

Orthopedics and Trauma Surgery

Nursing
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Cross-sectoral approach to new developments
In addition to its role in the implementation of existing QA
procedures, the AQUA Institute has been tasked with the

development of quality indicators, instruments and requisite
documents for new QA procedures. The following figure

illustrates the milestones in the development of new topics.

Development of quality indicators
and instruments
Preliminary report

Feedback procedure

Final report
Approval of development services
by the G-BA
Figure 2: Milestones in the development of new topics

In section 137a SGB V, the legislator stipulates that the planning
of new developments for quality assurance procedures in the
future is best done on a cross-sectoral basis. Firstly, this takes
into account the fact that patients are usually treated by different
healthcare providers throughout the course of their disease (care
pathway). Conversely, the ever shorter lengths of inpatient stays
are making it increasingly difficult to reach a final assessment
of treatment outcomes. And, in addition, it is currently rarely
possible to gather follow-up data, say, one year after an inpatient
procedure.
Improved coordination between the different hospitals participating in treatment is intended to confer additional benefit for
patients.

for the selectively contracted outpatient sector and is tasked
with the pseudonymization of the patient-identifying data (PID)
that is indispensable for tracking clinical courses. The complex
ity of the data flows is enormous and the technical and data
protection legislation-related requirements are high. 

Since
every hospital involved in the data flows of cross-sectoral

quality assurance is only allowed to inspect the information
relevant to them, a sophisticated encryption of the various contents of the delivered data is necessary. This is not possible with
the CSV format (comma separated values) previously used for
transmitting data within the scope of external hospital quality
assurance, but requires a format conversion to XML (Extensible
Markup Language).
Given the high complexity of the requirements described, especially of those placed on the interfaces at sectoral transitions,
it makes sense at the present time to test the newly developed
QA procedures by means of a feasibility study and a trial run
before applying them in clinical routine. The feasibility study
examines the comprehensibility and practical implementability
of indicators and documentation forms in consultation with
several of the service providers affected by mandatory

documentation. Moreover, the trial run tests the technical
functionality of the documentation and data flows as well as
the analysis concept based on a larger number of participat
ing hospitals. Then, the G-BA can decide on the corresponding
topic-specific regulations based on the results and evidence
from the feasibility study and trial run. Formally, the process
set in motion after the actual development of the indicators and
instruments up to implementation of a new QA procedure looks
like this:
pp

Electronic and technical processing of data and information
pertaining to the variables to be documented and preparations for data transmission

pp

Feasibility study

pp

Trial run

pp

Resolution by the G-BA on a topic-specific regulation

pp

Incorporation into clinical routine

One key prerequisite for mapping cross-institutional and
cross-sectoral quality indicators is that suitable data (sources)
are available. Consistent with the objectives of cross-sectoral
quality assurance, these data shall be used to make clinical
courses identifiable across hospitals and sectors. Alongside
the conventional QA data documented by the healthcare
providers, surveys as well as the utilization of routine data
(health insurance claims data) can also obviously be useful,
subject to compliance with the rules and regulations govern
ing data protection.
Not only have a diversity of data sources and types been
included from the various sectors, but accordingly many differ
ent hospitals must be included in the data flows of cross-
sectoral quality assurance. QA data collection at inpatient and
outpatient hospitals is based on the requirements set forth in
the German Directive on Cross-institutional and Cross-sectoral
Quality Assurance (Qesü-RL). One new aspect, for example,
is the trust center, which operates as data collection office
German Hospital Quality Report 2012
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New development status
Since the end of 2009, the G-BA has commissioned eleven new
developments for cross-sectoral QA procedures. The following
table presents an overview of the current statuses. The most

recent information on the status of development is posted at
www.sqg.de under the section “Entwicklung” (in German only).

Table 2: Status of development for the commissioned topics (www.sqg.de)
Development status
Indicators,
instruments,
documents

Feasibility study

Trial run

Cataract surgery

Concluded
(November 12, 2010)

Concluded
(February 17, 2012)

Concluded
(January 14, 2013)

Conization

Concluded
(December 16, 2010)

Concluded
(February 17, 2012)

Concluded
(November 30, 2012)

Concluded
(April 14, 2011)

Concluded
(January 31, 2012)

Concluded
(July 31, 2013)

Concluded
(December 15, 2011)

In preparation

—

Concluded
(February 16, 2012)

—

—

Concluded
(April 19, 2012)

—

—

Total knee replacement care

Concluded
(August 16, 2012)

—

—

Preventing nosocomial infections: Vessel catheter-associated
infections

Concluded
(January 17, 2013)

—

—

Concluded
(July 18, 2013)

—

—

Concept draft

—

—

Under development

—

—

Topics of future cross-sectoral QA procedures

Percutaneous coronary intervention (PCI) and coronary angiography
Colorectal cancer
Arthroscopy of the knee joint (commissioned in 2010)
Total hip replacement care

Preventing nosocomial infections: Postoperative wound infections
Care for mental illnesses
Arthroscopy of the knee joint (commissioned in 2013)

Arthroscopy of the knee joint
In 2010, the AQUA Institute was commissioned to develop a
quality assurance procedure for Arthroscopy of the knee joint.
Arthroscopy is a medical examination of the interior of a joint
that involves inserting an arthroscope with a light source
through a minimally invasive access. The main areas of application for arthroscopy are the diagnosis and treatment of injuries to and degenerative diseases of the knee joint. Given the
general increase in the number of arthroscopic interventions
over the past 20 years, arthroscopy of the knee joint meanwhile ranks among the most common interventions performed in
orthopedic/trauma surgery, with a large proportion being conducted on an outpatient basis.
The AQUA Institute concluded the development of the p
 lanned
quality assurance procedure Arthroscopy of the knee joint,
which was accepted by the G-BA in February 2012. Since the
outlay for implementing the documentation necessary for computation of quality indicators at healthcare providers would
have been prohibitively high and could not be achieved satisfactorily with the currently available survey instruments, the G-BA
deemed it necessary to realign the QA procedure in relation to
© 2014 AQUA Institute GmbH

the survey instruments and, in March 2013, commissioned a
realignment focused on the following:
pp

To help healthcare providers avoid and/or minimize documentation costs, the health insurance claims data which
have, in principle, been available for quality assurance
since 2012 (pursuant to section 299 (1a) SGB V) should be
used as a data source for quality indicators.

pp

The methodology for the development and implementation of
patient surveys should be realigned in such a way as to enable better topic-specific measurement of quality potentials.

pp

The aim is to develop a “peer assessment” instrument
(working title). This instrument shall enable the collection of
relevant quality aspects that cannot be adequately mapped
through the other data sources. Moreover, it is envisaged for
this instrument to be used to introduce quality improvement
and promotion measures.

The central objectives of the quality assurance procedure to
be established are the guarantee and/or improvement of treatment quality in terms of diagnosis and decision making. Other
German Hospital Quality Report 2012
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dedicated quality potentials are the improvement of outcome
quality, including the prevention of potential complications.

Preventing nosocomial infections
In 2011, the AQUA Institute was commissioned to provide
development services for two QA procedures for Preventing
nosocomial infections. Infections are termed nosocomial if they
demonstrate a chronological relationship to a medical intervention in an inpatient or outpatient setting, i.e., were acquired at
healthcare facilities. Even in highly developed healthcare systems, they pose a relevant risk to patients and thus a continual challenge to both hygiene and clinical infection protection.
In the case of vessel catheter-associated infections as well as
postoperative wound infections, a cross-sectoral, longitudinal
perspective is aimed for.
The quality assurance procedure Preventing nosocomial in
fections: Vessel catheter-associated infections constitutes an
expansion of the focus of external quality assurance to a

n
additional non-surgical procedure. Vessel catheters, e.g., central venous catheters (CVC) or ports, are placed in patients
primarily with serious diseases for imperative medical indications in order to enable the frequent, long-term administration of drugs, parenteral solutions, blood or blood products. The
central venous catheter and/or port catheter is introduced via a
vein and advanced directly up to the heart. Catheter placement
and handling are performed under strictly aseptic (microbefree) conditions. Local infection of the catheter puncture site
as well as blood poisoning (sepsis) are among the largest risks
associated with indwelling vessel catheters. The objective of
the quality assurance procedure to be developed is to improve
the prevention and minimize the frequency of nosocomial infections caused by vessel catheters on a cross-sectoral basis.
Comprehensive hygiene measures as well as their broad im
plementation and enforcement at the hospitals by means of
training courses and standard operating procedures are gen
erally deemed integral components of infectious disease
prevention and thereby a part of patient safety improvement.
The indicator set hereby developed ultimately maps the entire
clinical pathway of patients treated with a central venous cath
eter. Covering indication, placement and puncture site selection, through the wearing and care phases, up to the removal
of the CVC, the problem areas identified as relevant, including
blood culture diagnostics and general hygiene measures are
considered. This cross-sectoral approach addresses partially
implanted CVCs and port systems as well as the collection of
inpatient and outpatient sepsis rates.
After a 15-month development and feedback procedure, the
final report was submitted to the G-BA on December 20, 2012.
Their plenum accepted the report in the meeting held on
January 17, 2013. The G-BA shall make the final decision on
the further implementation of the recommended measures.
As part of developing indicators and instruments for the qual
ity assurance procedure Preventing nosocomial infections:
Postoperative wound infections, a variety of medical interventions have been defined based on epidemiological data on the
frequency of postoperative wound infections which should be
observed within the context of this envisioned clinical area.
German Hospital Quality Report 2012

The final report on indicator development was submitted to
the G-BA at the end of June 2013. More detailed information
about the procedure and the development status can be found
at www.sqg.de.

Trial runs
The trial runs within the scope of cross-sectoral quality
assur

ance are currently structured such that every possible component to be implemented later is initially tested on
a voluntarily participating user group. To this end, the AQUA
Institute contacts healthcare providers, the respective software vendors and, as appropriate, state-level representatives
to test the data flow in ways that will most analogously reflect
a future routine operation. The trial run focuses on the technical feasibility of the data flows, comprehensibility of the survey
instruments and availability and evaluability of the data.
The G-BA has thus far commissioned trial runs of this nature for
three topics: Conization, Cataract surgery and Percutaneous
coronary intervention (PCI) and coronary angiography (hereinafter abbreviated: PCl).
However, the trial run for the topic Conization could not be
implemented as planned: neither was it possible to convince
sufficiently suited software vendors and data collection offices
nor collectively and selectively contracted healthcare providers
operating in the outpatient to participate voluntarily.
By contrast, the trial run Cataract surgery was conducted in the
period between July 2012 and January 2013. The indicators developed were collected in accredited physician care settings at
35 ophthalmologists’ practices in parts of North Rhine-Westphalia; the data collection office was the North Rhine Accredited Physicians Association. In the inpatient care sector, it
was not possible to conduct a trial run for cataract surgeries
because there were no hospitals or any data collection office
ready and available for a trial run.
For the topic PCI, it was possible to recruit a suitable group of
doctors in private practice in the state of Baden-Württemberg
and in the District of North Rhine as well as at various hospitals
in Hamburg, Hessen and North Rhine-Westphalia. Moreover,
the responsible data collection offices on the state level and/or
the trust center of the G-BA as data collection office for BadenWürttemberg took part. This trial run was carried out between
January and July 2013.
The trial runs concluded thus far have yielded the following
principle evidence:
pp

A suitable technical framework concept was developed and
tested for implementing the specifications set forth in the
directive on cross-sectoral quality assurance regarding data
surveys.

pp

The mapping of clinical courses over time and across hospitals and sectors, solely on the basis of records from
healthcare providers (called QA documentation) poses great
difficulties. At least for the healthcare providers involved
in follow-up treatment, it is not automatically identifiable
whether a patient is involved who is subject to mandatory
documentation within a quality assurance procedure or not.
© 2014 AQUA Institute GmbH
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pp

For all voluntary participants, the implementation of trial
runs is associated with enormous additional outlay, parti
cularly because the requirements for the technical infrastructure necessary to fulfill the specifications set forth in
the directive on cross-sectoral quality assurance are very
high. At the same time, these necessary investments are
burdened on the few voluntary participants.

It is at this juncture that we would like to express our special
thanks to the participants in the trial runs, who – despite considerable demands on their time and staff – have allowed us to
gather valuable evidence for further implementation of crosssectoral quality assurance.

Synthesis and looking forward
The evidence gained from the trial runs has revealed an urgent
need for action: When based solely on healthcare providers’
documents, the outlay for mapping cross-institutional, and
particularly cross-sectoral quality indicators can oftentimes be
incommensurately high. At the same time, the previous trial
run concept appears questionable because the requisite implementation expenditure for a small group of voluntary participants is hardly affordable. Against this backdrop, the G-BA has
undertaken, in coordination with the AQUA Institute, various
measures relating to methodology and broadening the survey
instruments.
Alongside healthcare provider surveys, additional survey instruments shall be applied in cross-sectoral quality assurance as we
move forward. The first step is designed to give health insurance
claims data and patient surveys greater consideration in the
mapping of quality indicators (see chapter “Data collection in
cross-sectoral quality assurance”).
Realignments in the implementation of cross-sectoral quality
assurance also mean that survey methods are required other
than those used in conventional documentation by the healthcare providers, for example, the inclusion of health insurance
claims data. Additionally, early in the process of developing
indicators for QA procedure, judgments must be weighed as
to which survey instrument is most suitable for which quality
objectives. Moving forward, development services shall place
even greater focus on the aspects of implementability and
the cost-benefit ratio. The key elements to implementing this
realignment have been presented in Methods Paper 3.0 (see
chapter “General methods 3.0”).
Within the scope of newly developing the topic Preventing
nosocomial infections: Postoperative wound infections, many
of the aforementioned new methodological aspects have
already been implemented. This process revealed that the new
approach can be anticipated to achieve a good cost-benefit
ratio for future quality assurance procedures.

© 2014 AQUA Institute GmbH
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On March 21, 2013, the plenum of the Federal Joint Committee (G-BA) accepted the AQUA Institute’s Methods Paper
Version 3.0 with status as per February 15, 2013. It thereby
replaces Methods Paper 2.0 with status as per June 30, 2010.
The Methods Paper describes which tasks the AQUA Institute is responsible for within the scope of performing crossinstitutional quality assurance and how cross-sectoral quality
assurance p
 rocedures are developed. It is designed as a binding
working basis for the institute, its subcontractors and external
cooperating partners. Furthermore, it gives the G-BA a basis for
reviewing the Institute’s development services.
Given the fact that hospital-related and cross-sectoral q
 uality
assurance is such an outstandingly complex and dynamic
process with ever-increasing requirements, the need for

revision of the Methods Paper has bottlenecked considerably
over the past years in terms of both substantive and structural
changes. For this reason, the AQUA Institute resolved very e
 arly
on to fundamentally reform its Methods Paper. This reform
specifically aimed to disentangle commissions/obligations

from general methods, while also aiming to substantively further develop the methods on the basis of hands-on experience.
The former is primarily expressed in a new outline; the latter in
an almost 40 % longer Methods Paper.

Making methods flexible
The primary reason for this growing scope is that the breadth
of aspects to be considered for further development of e
 xternal
hospital quality assurance, i.e., expansion or revision of the
clinical areas described in this quality report, has grown
commensurately. The past years, for example, have repeatedly highlighted the fact that a large field of substantial further
development of existing inpatient clinical areas straddles the
poles between routine maintenance (system maintenance) of
the existing inpatient clinical areas and new developments for
cross-sectoral quality assurance; albeit a field that has been
given rather second-rate treatment thus far.
Since the latter comprises diverse, previously undeveloped
options for quality assurance, the AQUA Institute’s Methods
Paper has now addressed the contents of potential innovations
for existing clinical areas and provided more sophisticated
descriptions thereof. In this context, some flagship concepts
include expanding quality assurance measures in established
clinical areas, e.g., by means of follow-up or patient surveys;
this might eventually also include the possibility for successive
conversion of a sector-specific QA procedure into a cross-sectoral one. Moreover, the new legal situation (see below: Utilization of routine data) also opens up the chance to revise and/
or refresh quality assurance based on the utilization of routine
data – specifically, of health insurance claims data.
As a consequence of these new options, all of the AQUA
Institute’s methods were revised with a view to the different
requirements prevailing in the various stages of (further) development of indicators and clinical areas. Where necessary,
individual methods were made more flexible, like the standard
ized selection and evaluation process for indicators (“RAND
process”) to permit them to remain applicable under altered
structural conditions.
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Improving analysis concepts
Overall, the Methods Paper has received multiple additions,
especially with regard to the analysis of quality assurance
data and the presentation of results. To counter the problems
of small caseloads (see chapter “Risk adjustment”), the interrelated issue of statistically unreliable measuring results and
the therein ultimately “weak” quality statements on individual
indicators, the Methods Paper has introduced several solution
approaches. They include concepts for analyzing of longer time
periods and/or multiple data collection years and the examination of geographical units and/or regions. Of key importance
is the method for integrating several indicators into one index,
which is comprehensively illustrated using the example of preterm infant care.
These future analysis concepts correspondingly engender new
ways of presenting results. Apart from the presentation of riskadjusted indicators already in use since 2012, funnel plots shall
be used more often in the future; such plots visualize the inter
relationship between hospital-based results and caseloads.
Cumulative sum plots should be employed as well that allow
changes in sequential data series to be presented.
Analogously, with the initial aim of further developing the
existing procedures for external hospital quality assurance,

the methods of risk adjustment the AQUA Institute has used
to revise all outcome indicators since 2011 have also been
described in much greater detail. It is the AQUA Institute’s
primary aim to map the most inclusively possible number of
outcome indicators (also) risk-adjusted according to statistical
models (see chapter “Risk adjustment”).

Collection of follow-up indicators
The new development of indicators and instruments for crosssectoral QA procedures had a rather sobering effect on all
stakeholders involved in the process. Irrespective of the foreseeable obstacle that pervasive change always triggers unease
and thereby implicit resistance in individuals fearing that innovation is fraught with negatives, and coupled with the over
all exaggerated expectations on the part of all participants, a
series of practical, i.e., technical problems and issues relating
to content and data protection occurred which were/are to be
solved.
The most important issue by far relates to the collection of
follow-up indicators intended to enable a longitudinal perspective on patient-related clinical or therapeutic courses beyond
hospital-related and sectoral limits. In its Methods Paper, the
AQUA Institute has also proposed an array of solutions to these
issues. These pertain not only to the analysis concepts, i.e.,
the problems of assigning outcome responsibility to individual
healthcare providers, but also to possible survey forms (e.g.,
the Electronic Health Card) and the requisite data transmission
format (XML).

Cost-benefit ratios
In its Methods Paper 3.0, the AQUA Institute gives the cost-
benefit ratios for the various time points in indicator development a much higher ranking than before. This already refers to
the e
 arly stage of development services where the aspects of
© 2014 AQUA Institute GmbH
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care r elevance and the basic availability of survey instruments
are examined. From a methodological perspective, this implies
a much more comprehensive exploration of the topics that is
particularly focused on quality potentials (quality targets and
deficits) as well as on their fundamental mappability by means
of available survey instruments, while considering the given legal framework. Insofar, major methodological trial steps taken
in the development of indicators now have already been shifted
to the beginning and/or, at best, even to the forefront of the
actual indicator development.
Beyond this, based on the good experience of the past y ears,
the indicator selection and evaluation method was further optimized by a committee of independent experts convened for this
purpose (called the RAM Panel). Specifically, the information
submitted to the experts on the respectively pending development service and indicators to be evaluated in this regard was
expanded and subjected to greater differentiation. In wake of
the selection and evaluation process, further assessment steps
were introduced, aimed at improving the implementability of
new QA procedures. Firstly, the entire indicator set is appreciated with a view to its utility for achieving concretely defined
objectives; and secondly, an algorithm was introduced for prioritizing indicators that can estimate the survey cost associated
with each indicator. This innovation is designed to create the
possibility for introducing new QA procedures, if appropriate,
incrementally as well.

numerable additional questions are still open, given the afore
mentioned dynamic nature of quality assurance and/or the, in
part, very divergent perceptions about which content can and
should be implemented with which instruments for which purpose. Especially the practical implementation of already devel
oped cross-sectoral QA procedures is the subject of continual
discussion among all participants. In the past years, the AQUA
Institute has drafted solution proposals on nearly all open
points, devised methods and submitted them to the G-BA’s
committees. Nevertheless, multiple hurdles stand in the way of
implementation, specifically where data protection is affected
or statutory regulations are lacking. For instance, the Electronic Health Card cannot be used without legislative changes to
solve the pivotal problem that a p
 atient might be re-identifiable
later. It is now a paramount task incumbent upon all individuals
and stakeholders participating in structuring and implementing
quality assurance to work on overcoming these hurdles; thereby
facilitating the cross-sectoral measuring, monitoring and mapping of the quality of medical care in Germany.

Utilization of routine data
The prioritization of indicators by survey and implementation
costs primarily relies on the possibility to utilize routine data,
which promises the reward of lowering the cost of QA data col
lection. The Methods Paper 2.0 had addressed this possibility
only prospectively because the legal foundations were not yet
in place.
On January 1, 2012, the reformulated section 299 of the German Social Code, Book Five (SGB V) entered into force within
the scope of the Act on Structures for Providing Medical Care.
This has now created the legal foundation that allows the health
insurance claims data (invoicing data and insurance master
data) to be utilized in pseudonymized form for the purpose of
quality assurance. Indeed, this means that a source of data
is available that enables low-cost collection of cross-sectoral
QA data, albeit – for legal reasons – excluding data on the privately insured.
While the organizational, technical and data protection procedure is still pending coordination with the G-BA and the other
stakeholders, the AQUA Institute’s Methods Paper 3.0 already
defines central fields of application for utilizing health insurance
claims data. It is foreseeable that routine data will be suitable
for identifying new indicators, for developing risk adjustment
models for existing (outcome) indicators, among others, and for
utilization within the scope of data validation as well.

Looking forward
In retrospect to the experience of the past years, even Methods
Paper 3.0 can ultimately only give us a snap shot of the devel
opment status of how quality assurance looks nation-wide. In© 2014 AQUA Institute GmbH
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Legal basis

Data management

The 2012 Federal Data Pool comprises all data documented by
hospitals licensed under section 108 of the German Social Code,
Book Five (SGB V) within the scope of mandatory documentation
as part of external hospital quality assurance pursuant to section
137 subsection (1) sentence 3 no. 1 SGB V in conjunction with
section 135a SGB V. This data pool forms the data basis for the
analyses generated on the hospital, state and federal levels. The
German Directive on Quality Assurance Measures (QSKH-RL) for
hospitals licensed under section 108 SGB V was promulgated on
October 22, 2011; Annex 1 thereto defines the clinical areas
subject to mandatory documentation.

The technical requirements for data collection, plausibility testing
and data transmission are defined in a formal regulation called
a specification. It remains valid throughout the entire data col
lection year. The AQUA Institute updates the specification annually. The respectively valid specification describes the triggers,
records, key definitions, plausibility rules and export formats for
all clinical areas. The corresponding version for data collection
year 2012 (15.0 Service Release 3) is available at the following
link: http://www.sqg.de/datenservice/spezifikationen-down
loads/verfahrensjahr-2012.

Determining the obligation to mandatory
documentation
A specification provided by the AQUA Institute defines the
criteria for the software. Called the QA filter, the software

veri
fies the mandatory documentation requirements for the
services rendered in each clinical case (patients). This verification comprises two steps:
pp

Checking the requirements for mandatory documentation:
Based on defined inclusion and exclusion criteria, the QA
filter tests whether a clinical case is subject to mandatory
documentation. This check is performed during the provision
of services and utilizes the data documented at the hospital,
including, among others, the admission date or the diagnostic and procedural codes (ICD, OPS). Once all conditions are
met, documentation of the respective case is triggered
during the provision of services.

pp

Creation of the target caseload: The target caseload determines the total number as well as the number of cases to
be documented per clinical area. At the end of the data col
lection year, it is generated by the QA filter at the hospital.
Additionally, the hospital’s management signs a c onformity
declaration, which confirms that the numbers in the target
caseload are consistent with the hospital’s internal records.
This target caseload is used to calculate the sum of the
records to be expected in the respective clinical area for
that data collection year.

The classification systems used in data collection year 2012
for encoding diagnoses, procedures and remuneration are
valid nationwide and define the requirements for mandatory
documentation of the services covered (Table 1).

For data collection year 2012, all patients with an admission date
between Jan. 1 and Dec. 31, 2012 and with the discharge date
prior to Jan. 31, 2013 were subject to mandatory d
 ocumentation.
In derogation from this time frame, the so-called overstayers in
the clinical areas of transplantation medicine and N
 eonatology
are also subject to mandatory documentation. In other words,
the affected clinical areas not only have to account for p
 atients
admitted in data collection year 2012, but also from the previous
year 2011 whenever they were discharged in 2012. In the clinical
areas of transplantation medicine, the decisive assignment criterion is that the surgery date falls in data collection year 2012.
In the clinical area Neonatology, by contrast, children who were
admitted in 2011 and discharged a
 fter January 31, 2012 are also
documented as overstayers. Since it was not possible to document
individual overstayers at the turn of the year within the deadline,
the analysis for Neonatology has been adapted to the calendar
year of discharge. Within the wake of this c onversion, a one-off
special rule was made for the 2012 analysis that the N
 eonatology
overstayers from 2011 who were discharged in January 2012 will
no longer be considered because these cases were already analyzed in 2011. Finally, up to data collection year 2012, the special
ruling still applies to the clinical area P
 revention of pressure ulcers,
i.e., that only patients are considered who were admitted in the
first quarter and d
 ischarged by April 2012.

Data transfer and import
The data are transferred in two different ways, depending on
whether a direct or indirect procedure is involved.
pp

Direct procedures (currently, clinical areas relating to transplantations or cardiac procedures and surgeries): The hospitals transfer their records for these procedures directly to
the Federal Analysis Office (since January 1, 2010 that is the
AQUA Institute). This affects clinical areas that are subject
to mandatory documentation, but have such relatively low
caseloads that consideration on the state level would not
make sense.

pp

Indirect procedures (all other clinical areas): The hospitals
send the records from the indirect procedures to the responsible State Administration Offices, which forward them to the
AQUA Institute as Federal Analysis Office by the deadline of
March of the subsequent year.

Table 1: Nationwide diagnosis, procedures and remuneration cata
logues for data collection year 2012
Source

Link

ICD-10-GM
2012

http://www.dimdi.de/static/de/klassi/
icd-10-gm/kodesuche/onlinefassungen/
htmlgm2012/index.htm

OPS 2012

http://www.dimdi.de/static/de/klassi/
ops/kodesuche/onlinefassungen/
opshtml2012/index.htm

DKR 2012

http://www.g-drg.de/cms/inek_site_de/
G-DRG-System_2012/Kodierrichtlinien/
Deutsche_Kodierrichtlinien_2012
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Data protection
Since the healthcare sector handles sensitive data and information, the guarantee of the data protection is of utmost priority.
Above and beyond the contractual obligations of all participants
to comply with the statutory data protection regulation, various
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security measures are necessary to ensure that every participat
ing level is only provided with the directly required data and only
authorized parties are allowed access to patient-identifying data.
Prior to transmission, the patient data at the hospitals are
pseudonymized by the generation of new case numbers. On
the state or federal level, the case can no longer be traced to
a specific patient. Only the reporting hospital itself can make
this mapping. On the state level, the institutional ID numbers
of the reporting hospitals are similarly pseudonymized prior to
transmission to the AQUA Institute. This way, for all indirect procedures, nobody on the federal level can tell which hospital the
records came from. In general, all records are encoded prior to
transmission (e.g., between hospitals and State Administrative
Offices) to prevent any access during transmission.

Extent of the 2012 Federal Data Pool
In data collection year 2012, external hospital quality assur
ance covered 30 clinical areas nationwide that are subject to
mandatory documentation according to QSKH-RL.
For data collection year 2012, a total of 1,770 hospitals transmitted the target caseload. Of these, 1,674 hospitals rendered
services subject to mandatory documentation requirements.
96 hospitals submitted what is called a “zero report”, i.e.,
these hospitals were not subject to mandatory documentation.
Out of a target population of 21,865,202 full inpatient cases
reviewed, the QA filter identified a total of 4,202,067 cases
(approx. 19 %) as subject to mandatory documentation. Regarding the target population, it should be noted that due to
the inclusion of overstayers in individual clinical areas not only
cases from 2012, but also from the previous year 2011 had to
be reviewed with regard to an obligation to mandatory documentation for data collection year 2012.
A total of 1,658 licensed hospitals transferred these 4,188,762
QA records to the Federal Data Pool (Table 2). Since data col
lection year 2011, the number of reporting hospitals can be
determined more precisely than in the previous years, thanks
to an improved method of comparison with the data from the
State Administrative Offices. A 99 % case completeness was
determined on this basis. As in the previous year, the ratio of
reported to expected records was approximately 100 % across
all clinical areas.
Table 2: Federal Data Pool relating to data collection year 2012

Records
Hospitals

Reported

Expected Case completeness

4,188.762

4,202.067

99.7 %

1,658

1,674

99.0 %

The case completeness, i.e., the documentation rate, is
measured separately on the level of each hospital and for
each clinical area based on the ratio of the number of actually
reported records to the target value calculated from the target
caseload. These results are also intended to be published in
the Hospital Quality Report pursuant to section 137 SGB V.
Moreover, the power of the analyses can be judged on the
state and federal level.

© 2014 AQUA Institute GmbH

Based on the target caseload, the total number of hospitals
declined by 18 compared to the previous year and the number
of hospitals providing services subject to mandatory documentation by 23. At the same time, however, the number of cases
tested and subject to mandatory documentation increased
slightly.

Case completeness
Case completeness and plausibility are tested on the criteria
defined in the specification; in the indirect procedures, t his is
done by the State Administrative Offices for Quality Assurance,
in the direct procedures by the AQUA Institute as Federal
Analysis Office.
Since data collection year 2010, the documentation rate has
been calculated separately for every clinical area of a hospital.
Computational discrepancies, i.e., values below 95 % or over
110 % are discussed within the Structured Dialogue. Since data
collection year 2011, section 8 (4) of the Hospital Remunera
tion Act (KHEntgG) in conjunction with section 137 (1) 2. SGB V
requires that hospitals pay a quality assurance fine for records
that are subject to mandatory documentation but were not doc
umented.
Table 3 lists the case completeness by clinical area on the
federal level for data collection year 2012. The case complete
ness of the individual clinical areas primarily ranged from 97.3 %
to 102.9 %, showing further improvement over the previous year.
pp

Particulars: The QA filter for all three clinical areas in
cardiac procedures and surgeries that are subject to mandatory documentation is triggered by the same algorithm.
Therefore, they are documented together on the same documentation sheet and evaluated mutually for case completeness (Table 3). The concrete allocation to each clinical area
(Aortic valve surgery, isolated; Coronary surgery, isolated;
and/or Combined coronary and aortic valve surgery) is not
performed until the analysis. The same applies to the clinical
areas Kidney transplantation and Pancreas and pancreaskidney transplantation.

To refine the analysis of cardiac procedures and surgeries, the
target caseload in data collection year 2010 identified for the first
time two so-called “clinical areas for target caseload” belonging
to the catheter-supported interventions. Each target number in
these clinical areas for target caseload is based on specific surgery data defined in the QA filter specification (OPS procedure
codes). On the other hand, the data from these c linical areas
for target caseload are recorded on the uniform documentation
sheet such that each value represents a subset of all cardiac
surgery records.
Whereas the launch in data collection year 2010 was still
affected by some transitional difficulties, implementation in the
years 2011 and 2012 showed that this procedure can effectively
map the aforementioned types of interventions, despite the
expansion to a total of 5 clinical areas for target caseload. In
each clinical area for target caseload, the case completeness
averaged between 99.6 % and 101.5 %.
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Table 3: Case completeness by indirect and direct clinical area
Procedures

Clinical area

Short term

Indirect

Cholecystectomy

12/1

100.3 %

Carotid artery revascularization

10/2

99.6 %

Community-acquired pneumonia

PNEU

100.3 %

Pacemaker – Implantation

09/1

99.7 %

Pacemaker – Replacement of generator/battery

09/2

102.0 %

Pacemaker – Revision/system replacement/removal

09/3

98.4 %

Implantable cardioverter defibrillators – Implantation

09/4

99.3 %

Implantable cardioverter defibrillators – Replacement of
generator/battery

09/5

100.1 %

Implantable cardioverter defibrillators – Revision/system
replacement/removal

09/6

98.2 %

Coronary angiography and percutaneous coronary intervention (PCI)

21/3

100.7 %

Breast surgery

18/1

100.0 %

Obstetrics

16/1

99.9 %

Neonatology

NEO

100.7 %

Gynecological surgery

15/1

100.0 %

Femoral fracture near the hip joint

17/1

100.5 %

Hip replacement – Primary implantation

17/2

98.9 %

Hip replacement – Pevision and component exchange

17/3

97.3 %

Total knee replacement – Primary implantation

17/5

99.5 %

Knee replacement – Revision and component exchange

17/7

97.8 %

Nursing: Prevention of pressure ulcers

DEK

98.9 %

Coronary surgery (aggregate)*

HCH

100.4 %

Heart transplantation

HTX

102.9 %

Lung and heart-lung transplantation

LUTX

100.3 %

Liver transplantation

LTX

99.6 %

Living liver donation

LLS

98.6 %

Living kidney donation

NLS

99.9 %

Kidney transplantation, Pancreas and pancreas-kidney transplantation (aggregate)*

NTX, PNTX

99.8 %

Direct

*

Case completeness

Certain clinical areas are documented on a mutual documentation form. Here, the
case completeness is expressed as “aggregate”.
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Table 4: Case completeness in coronary surgery by clinical area for target caseload
Clinical area/clinical area for target caseload

Short term

Case completeness

Aortic valve surgery, isolated – conventional

HCH_AORT

101.5 %

Aortic valve surgery, isolated – catheter-supported endovascular

HCH_AORT_KATH_ENDO

100.8 %

Aortic valve surgery, isolated – catheter-supported transapical

HCH_AORT_KATH_TRAPI

99.6 %

Combined coronary and aortic valve surgery

HCH_KOMB

100.9 %

Coronary surgery, isolated

HCH_KORO

100.4 %

The distribution of records across the corresponding clinical
areas for target caseload shows that 60 % of all interventions
can be assigned to Coronary surgery, isolated (Figure 1). In
relation to all cardiac procedures and surgeries, the c linical
area Aortic valve surgery takes up a proportion of 29 %. It is
divided into three clinical areas for target caseload: convention
al 15 %, catheter-supported endovascular 10 % and cathetersupported transapical 4 %.

Aortic valve surgery,
isolated – conventional
15 %
10 %
60 %

4%
11 %

pp

Deviating ID numbers: The records were transmitted with
the ID number of a higher-ranking hospital, even though the
correct ID number of the respective hospital was indicated
in the target caseloads. This inconsistency can also occur in
indirect procedures, for instance, when several operational
sites with the same ID number send separate pseudonyms
to the Federal Analysis Office. On the other hand, several
hospitals generated their target caseloads for a group of
several affiliated hospitals.

pp

Overstayers in transplantation areas: In transplantation
areas, the number of patients called “overstayers” has also
been reported since data collection year 2009; overstayers
are patients discharged after January 31 of the year after
their admission. The surgery date dictates in which data
collection year the transplantation is accounted for. Given
that a year-to-year analysis is required here, this can lead
to errors in the target caseload.

pp

Overstayers in Neonatology: This clinical area has likewise
documented overstayers since data collection year 2011. In
relation to the 2012 analysis, the target caseload may have
counted cases from 2012 with discharge in January 2013
although the specification required these cases to be r eported
with target caseload 2013. On the other hand, the present
counts suggest that, during the generation of their current
target caseload, not all hospitals re-reviewed their affected
cases from 2011 with regard to discharges in 2012. This can
lead to an apparent over-documentation. For illustration purposes, all available data relating to a discharge in calendar
year 2012 are compiled in Table 5.

Aortic valve surgery,
isolated – catheter supported
endovascular
Aortic valve surgery,
isolated – catheter supported
transapical
Combined coronary and
aortic valve surgery
Coronary surgery, isolated

Figure 1: Cardiac procedures and surgeries (%) in data collection
year 2012 – proportion of delivered records based on clinical areas
for target caseload

Over- and under-documentation
The number of documented records should equal the
number of records subject to mandatory documentation,
i.e., the documentation rate should be 100 %. In individual
clinical areas, over- and/or under-documentation occurred
in relation to the number of hospitals as well as to the
number of records for the following reasons:

Table 5: Case completeness in Neonatology by admission and dis
charge date
Cases with …

pp

pp

pp

Expected
(target)

Received
(nominal)

Rate

2,507

3,491

139.3 %

Admission and
discharge 2012

94,843

94,516

99.7 %

Total

97,350

98,007

100.7 %

Documentation errors: Due to coding errors or software
problems, hospitals reported records to be documented in
their target caseloads, although they did not render these
services.

Admission 2011 and
discharge 2012

Over-reported target caseloads: Because they changed
their hospital identifier (ID number), hospitals transmitted
their target caseloads twice.
Over-reported data deliveries: Because they changed
their ID number or documentation software, hospitals
transmitted their QA data twice without cancelling their
previous transmission.
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System-related under-/over-documentation: The hospitals
were allowed to report those patients to the Federal Analysis Office in March 2013 who received a transplant in data
collection year 2012, but were not discharged until after the
data receipt deadline. Since 2012, the previous uncertainty in
documenting multiple transplantations has been eliminated
by the introduction of appropriately modified documentation
forms. These measures have helped prevent the apparent
over- and under-documentation of the previous years.
Deviating Eurotransplant numbers: For transplantations
and living donations, the data on surgeries and follow-up of
patients after one, two and three years were merged using
the ET numbers (numbers assigned by Eurotransplant. If a
wrong ET number was indicated during documentation, the
data from a patient cannot always be merged correctly. This
error impacts the follow-up analysis. Therefore, to improve
data quality, follow-up survey data have not been accepted
since January 2012, unless plausible data on the respective
surgery are available. Thanks to this extended plausibility
control, errors in both follow-up surveys and in surgery data
can be identified effectively.
Deviating case numbers: The patients are identified by a
unique case number from admission to discharge through all
treatment steps of a clinical area. Nevertheless, in isolat
ed cases, software or documentation errors can lead to
generation of new case numbers when the data are updated.
Such errors can lead to apparent over-documentations.

Minimal data set
A minimal data set (MDS) is created when certain m
 edical
circumstances prevent documentation in the respective

clinical area from being sufficiently complete (e.g., in incorrect
triggering by the QA filter). In data collection year 2012, a total
of 4,882 minimal data sets were transmitted by 430 hospitals.
Compared to last year, the number of minimal data sets thus
declined by nearly 23 %. Compared to the previous year, the
proportion of N
 eonatology data sets dropped from 38 % of all
minimal data sets to 34 %. The minimal data sets are always
included in the determination of case completeness.

software suppliers and the associated hospitals, the documentation of the data basis has been successfully further developed
and optimized. For coordination purposes, meetings take place
at least twice annually with both the State Administrative Offices
and the software suppliers.
To solve the problem of overstayers linked to target caseloads,
all participants worked to make major changes in the harmonized
allocation to one data collection year for the affected clinical
areas. In future, the calendar year of discharge determines the
data basis for the analyses in the clinical areas Neonatology,
Nursing: Prevention of pressure ulcers and the transplantation
areas. This harmonized rule is effective starting from data col
lection year 2013.
In light of the current outcomes connected with the organ
allocation in some German hospitals, the reliable quality of QA
data as a basis for information becomes even more s ignificant.
In previous years, deviating ET numbers proved a common
source of error during the follow-up of t ransplantation patients.
Thanks to the extended, year-on-year plausibility check
made upon data receipt that the AQUA Institute introduced
in early 2012, a trend towards a substantial minimization in
these errors is anticipated for the coming analyses. With regard
to improved documentation of follow-up data, the Follow-up
Monitor, which the AQUA Institute provides to all participating
hospitals on a regular basis, has established itself as an important tool for supporting the hospitals. This tool summarizes the
key data on all patients in the clinical areas of transplantations
and living donation over a period of four years. It thereby gives
the hospitals an important foundation for the planning and
documentation of follow-ups.
In addition to optimizing existing processes, intensive new
procedures for harmonizing data flows and expanding the data
basis have been and are being developed. These specifically include the envisioned export format conversion to XML as well
as the inclusion of health insurance claims data pursuant to
section 299 SGB V.

Notes on the results
Any differences between the present and the previous Hospital
Quality Report are due to an updated data basis (e.g., post-
documentation on long-term inpatients with transplantations)
or modified mathematical principles (e.g., changes in computational rules, rounding off decimal places). The results in this
German Hospital Quality Report refer to the Federal Analysis of
the clinical areas valid at the time the German version of this
report went to press. If any changes are made retrospectively,
the status of the Federal Analysis published at www.sqg.de
supersedes the data published in this report.

Concluding notes and looking forward
For four years now, the AQUA Institute has been functioning as
Federal Analysis Office in the sector of external hospital quality
assurance pursuant to section 137 a SGB V. In close cooperation
between the State Administrative Offices for Quality Assurance,
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The Structured Dialogue has been a key element of external
hospital quality assurance for 12 years now. The basis for the
Structured Dialogue is anchored in the German Directive on
Quality Assurance Measures in Hospitals (QSKH-RL), which
details the responsibilities, the clinical areas to be reviewed,
how to handle computational discrepancies and method-
specific procedural steps.

Objectives and background
The Structured Dialogue examines evidence for potentially
insufficient quality of care. It thus supports hospitals in their
continual improvement of processes and quality.
Medical institutions, i.e., hospitals, are subject to m
 andatory
documentation relating to the clinical areas predefined by the
Federal Joint Committee (G-BA). The QA data collected there
under are then provided in electronic form according to the
nationwide harmonized specifications to the State Admin

istrative Offices for Quality Assurance (LQS) and the AQUA
Institute.
Using a predefined procedure (sections 10 – 15 QSKH-RL), the
transmitted QA data and their results are subjected to intensive
examination by expert groups. If quality deficits are found, the
experts and the commissioned offices support in an advisory
capacity the hospitals both in eliminating deficiencies and in
continual quality improvement.

Responsibilities
In external hospital quality assurance, one differentiates
between direct and indirect procedures. The direct procedures
comprise 10 clinical areas with comparably low caseloads
(organ transplants and coronary surgery) and are s upervised
“directly” by the AQUA Institute. The respective State
Administrative Offices for Quality Assurance in the individual
federal states are responsible for the 20 indirect clinical areas
with high caseloads.

In direct procedures, overall responsibility for the Structured
Dialogue lies with the G-BA’s Subcommittee for Q

uality
Assurance. The steering committees of the federal states

(section 14 QSKH-RL) are responsible for the indirect procedures.
For preparation and implementation of the Structured
Dialogue’s measures, experts’ working groups (on the state
level) and F
 ederal Experts’ Working Groups (on the federal level)
with independent experts are employed for each clinical area.
The s tate-level experts’ working groups are named variously,
depending on the federal state: experts’ working group, task
force or expert committee. Figure 1 depicts their r esponsibilities
in the Structured Dialogue.

Methodology and timeline
The QA data documented by the respective hospital are
transmitted to the external offices – either to the State

Administrative Offices for Quality Assurance or to the AQUA
Institute – where they are analyzed according to predefined
criteria. The data receipt procedure closes on every February 28th of the following year. All deadlines are governed by
the QSKH-RL. The results are returned to the hospitals in the
form of benchmark reports. Should the results of the q
 uality
indicators expose evidence for potential quality deficits, the
Structured Dialogue is initiated to clarify the causes of any
discrepancies that have occurred (sections 10 – 15 QSKH-RL).
In this case, the results and statements of the affected hospitals
(without reference to any patients) are presented to the expert
groups for further review and assessment. Depending on the
deficiencies identified, the experts and representatives of the
hospitals mutually agree on targets with concrete measures.
These are designed to improve internal hospital quality and will
be reviewed over the further course.
Figure 2 depicts the time spanned by the Structured Dialogue
process – from data receipt to publication of the results.

Direct procedure

Indirect procedure

The G-BA’s Subcommittee for
Quality Assurance

AQUA Institute

Steering Committee

Federal Experts’
Working Groups

LQS

Experts’ working
groups and task forces

Structured Dialogue
Healthcare providers
Figure 1: Structured Dialogue – participants and responsibilities
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Data collection year
1

Data receipt

Year of procedure
2

January February

March April

End of data
receipt

May

June

July

August

September

October

November

December

Start

Implementation

Conclusion

of the Structured Dialogue

of the Structured Dialogue

of the Structured Dialogue

Report year
3

January February

March April

State-level reports for
indirect procedures

May

June

July

August

September

Federal-level report for
direct procedures

October

November

December

Federal-level summarizing
report

Figure 2: Structured Dialogue timeline

Computational discrepancy
No measure
(in justified cases according
to section 10 (3) QSKH-RL)

Measures
Notice

Statement

Not accepted

ed

pt
cce

A

Meeting

ed

pt
cce

A

Clarification

ed

ept

Acc

On-site inspection

Target agreement
Not accepted

Conclusion of the Structured Dialogue

Deliberation in the G-BA’s subcommittee
or steering committee

Figure 3: Structured Dialogue – overview of the available measures
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Discrepancies
A quality indicator allows us to quantify a quality target, i.e., to
translate it into a number. This makes it possible to c onclude the
degree to which the medical care in an individual c linical area
and/or at one hospital is distant from a quality target or has
achieved the target. The results are evaluated using a p
 redefined
reference range. According to section 10 (2) QSKH-RL, the
reference range differentiates discrepant from non-discrepant
results.
Indicator results within the reference range are to be evaluated
as non-discrepant. Results outside the reference range are
initially termed “computationally discrepant”. Such cases must
be reviewed as to whether the results are indicative of poor
quality of care.
pp

pp

pp

What are called sentinel event indicators take a special
position. These record very rare, but serious events. As a
general rule, any individual occurrence of these results is
categorized as being computationally discrepant (i.e., the
reference range of a sentinel event indicator e

xclusively
covers the value zero). Every case occurring therefore

requires a statement from the hospital.
For a variety of reasons, there are several quality indicators
for which no reference ranges are defined. Even though the
results of these indicators can be used to c ontrast d
 ifferent
healthcare providers, the lack of a reference v alue makes
it impossible to categorize hospitals as being discrep
ant or n
on-discrepant. Thus, quality indicators w
ithout
any 
reference range are not directly considered in the
Structured Dialogue. Nevertheless, they may be of interest
for interpreting other computationally discrepant indicator
results from a hospital by providing background information.
Another special feature constitutes discrepantly good
indicator results. These results are similarly discussed

within the scope of the Structured Dialogue. The affected
hospitals are requested to analyze their exceptionally good
results and report on the parameters causing them. The
commissioned offices thereby receive valuable clues that
they can then, where applicable, give to other hospitals as
useful tips ( best practice).

Reviewing discrepant results
The described discrepancies trigger the initiation of measures.
According to section 11 of the QSKH-RL, the responsible bodies
on the state and federal levels initially have three options at
their disposal:
pp

Initiate no measure (e.g., in one case only)

pp

Send a notice to the affected hospital

pp

Request a written statement in which the hospital describes
the facts of the matter and details comprehensively the
improvement measures implemented thus far

The decision as to whether a notice is sent or whether a s tatement
is requested depends firstly on the severity of the discrepancy,
and secondly on whether a hospital has shown discrepancies in
its results for the first time or repeatedly. In case of a sentinel
event, it is mandatory that a statement be requested.
© 2014 AQUA Institute GmbH

The notice is usually sent with a notification about the
computational discrepancy and that it is the hospital’s

responsibility to analyze it itself within its own internal quality
management.
Pursuant to section 10 (3) of QSKH-RL, initiation of the
Structured Dialogue may be waived without further justification
whenever a computational discrepancy is generated by one
single case (single-case rule) and a sentinel event indicator is
not involved. In all other cases where conduct of a Structured
Dialogue is waived, the decision has to be justified in the reports
according to section 15 QSKH-RL. For example, this may be the
case when an indicator is still in the testing phase after adapting
the computational rules and/or the Federal Experts’ Working
Group has resolved to omit this quality indicator temporarily.

Analyzing the statements
In the next step of the Structured Dialogue, the statements
submitted are analyzed by the State Administrative Offices and
their experts’ working groups and task forces and/or the AQUA
Institute and the Federal Experts’ Working Groups to ascertain
whether the computational discrepancies were caused by
qualitative deficiencies in care or triggered by other major

causes.
When assessing the statements, the following criteria, among
others, are applied:
pp

Was the queried result critically analyzed and discussed at
the hospital?

pp

Was the result in this indicator similarly discrepant in the
year before?

pp

What do the results of the other quality indicators in this
clinical area look like?

pp

Are the results of the relevant discrepancy criteria of the
data validation plausible in connection with the result of that
indicator?

pp

Is it a care and/or a documentation problem?

pp

Was the problem and the associated need for action
recognized by the hospital?

pp

Have solutions to improve the results already been prepared
and initiated?

pp

Do the planned measures promise to be successful?

pp

Have the initiated measures been conclusively checked by
the hospital?

A hospital’s statement on a computational discrepancy will
be accepted if it plausibly explains that the computational
discrepancy was not caused by any actual quality deficiencies.
At this juncture, the Structured Dialogue is ended and the
hospital is sent the appropriate notification and the evaluation
of the indicator result. If the computational discrepancy actually
does expose quality deficiencies, the Structured Dialogue may
nevertheless be ended as long as the hospital can credibly
explain in its statement that the quality problem was identified
and that suitable measures for eliminating the deficiencies
have already been initiated on-site. Insofar as doubts about
the quality of treatment or the improvement measures initiated
continue to remain even after the statement has been reviewed,
German Hospital Quality Report 2012
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the hospital will be required to submit more precise details,
invited for a meeting or an on-site inspection will be scheduled.
The on-site inspection aims to review possible quality
deficiencies at the hospital directly. Following the inspection,
a meeting is held concerning the results. On the one hand,
the meeting serves to clear up any doubts about the quality
of treatment and, on the other, is also of an advisory nature.
Whenever possible, the jointly recognized need for improvement
should be documented in a written target agreement. If concrete measures are agreed, an appropriate deadline for their
implementation is to be set.
If a hospital fails to cooperate properly with the responsible
bodies on the federal or state level, the hospital shall be

reported to the G-BA’s Subcommittee for Quality Assurance or
to the state-level steering committee (section 13 (3) QSKH-RL).
This notification will be forthcoming whenever:
pp

a hospital unjustifiably refuses to make statements, attend
meetings, allow on-site inspections or conclude target
agreements or

pp

a hospital does not meet the obligations stipulated by a
target agreement without any justifiable reason.

The responsible steering committee deliberates and makes
decisions regarding further actions, including the publication of
information.

Conclusion of the Structured Dialogue
To conclude the Structured Dialogue as described in sec
tion 13 (1) of QSKH-RL, the results have to be evaluated after
the test procedures. Not only the result of the indicator and
the related statement are integral to this evaluation, but partial
aspects of the results from the other indicators of the clinical
area have to be considered as well. Per protocol, the results and
assessments of the previous years are a
 dditionally considered
in order to obtain the overall picture of the respective clinical
area of the affected department of the hospital (special
monitoring). This improves the evaluation of the statements’
contents and specifically allows the results of the improvement
measures described to be traced.
However, the concluding evaluation is assigned to the a
 ffected
indicator result exclusively. The hospitals are notified of the
rankings (Table 1) within a pre-set deadline. The h
 ospitals then
are given the opportunity to comment on the evaluation they
received. Next, the indicator results subject to 
mandatory
reporting, the rankings assigned and the comments are

published in the Structured Quality Reports of the affected
hospitals. No evaluations subject to mandatory reporting were
planned for data collection year 2011. In the future, h
 owever,
the results of the Structured Dialogue will be presented
annually. Moreover, starting with data collection year 2012, a
new system is used to evaluate the results, which can be found
below (Figure 6, Table 4).

Table 1: Ranking key for the results of the Structured Dialogue (valid up to and including data collection year 2011)
Ranking*

*

Meaning

0

The Structured Dialogue is not concluded yet. The result cannot be ranked at present.

1

Upon conclusion of the Structured Dialogue, the result is ranked as qualitatively non-discrepant.

2

Upon conclusion of the Structured Dialogue, the result is ranked as qualitatively non-discrepant. The results will be subject
to special monitoring in the follow-up.

3

Upon conclusion of the Structured Dialogue, the result is ranked as qualitatively discrepant.

4

Upon conclusion of the Structured Dialogue, the result is ranked as repeatedly qualitatively discrepant.

5

The result is ranked as qualitatively discrepant due to a lack of cooperation within the Structured Dialogue.

9

Other (explained in the comment)

13

Upon conclusion of the Structured Dialogue, the result is ranked as qualitatively discrepant due to improper documen
tation.

14

Upon conclusion of the Structured Dialogue, the result is ranked as repeatedly qualitatively discrepant due to improper
documentation.

The numbers 6, 7, 10, 11 and 12 are currently not assigned.
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Structured Dialogue based on data collection
year 2011
Discrepancies and measures initiated
For data collection year 2011, 4,076,828 records from a
total of 1,666 hospitals licensed according to section 108 of
the German Social Code, Book Five (SGB V) were delivered to
the commissioned offices. The initial review of the QA data
identified 19,440 computational discrepancies.
In the next step, the discrepancies identified were ranked
according to the scheme depicted above (Figure 3).

No measures were taken in the Structured Dialogue on
1,018 discrepancies where isolated cases had primarily led
to the computational discrepancy. Notices were sent to the
hospitals on 8,504 discrepant results. For example, a notice
was sent if the computational discrepancy was attributable to
small caseloads or if the results had improved over the previous
year after optimization measures were initiated. For the other
computational discrepancies, hospitals were requested to
submit a total of 9,780 statements.

12,000

2010

10,000

2011

10,227

9,780

9,332

8,000

2012

8,504
7,319

6,000

7,474

4,000
2,000
0

2,173
202

215
No measures

7

2,845
176

1,011
No measures due to
single-case rule

Notice

Statement

292

138

Other

Figure 4: Measures initiated on discrepancies identified within the Structured Dialogue 2012 (n=19,440), 2011 (n=21,053), 2010 (n=19,202)

Other
1.1 %

Results
After conclusion of the Structured Dialogue, the results of the
hospitals were evaluated on the level of each quality indicator
according to the rankings defined in Table 1. Figure 4 shows
the rankings assigned. The percentages presented refer to all
discrepancies identified (n = 19,440).

qualitatively non-discrepant 37.0 %

qualitatively
discrepant 10.6 %

Based on the results, 290 meetings on the computational
discrepancies were held with hospital representatives. Furthermore, on-site inspections took place due to 63 computational
discrepancies. Meetings and on-site inspections took place at a
total of 129 hospitals.
Overall, 453 concrete target agreements were concluded with
the respectively affected hospitals. The agreed improvement
measures are currently being implemented. The results and
changes will be monitored by the supervising offices in the
following months.

qualitatively non-discrepant
with special monitoring 51.0 %

Ranking not
possible 0.3 %
Category

3

4.6 %

4

0.8 %

5

0.2 %

13

4.4 %

14

0.6 %

Absolute number

3

qualitatively discrepant

896

4

repeatedly qualitatively discrepant

157

5

qualitatively discrepant due to lack of cooperation

13 qualitatively discrepant due to improper documentation

The comprehensive results on the Structured Dialogue from
data collection year 2011 are contained in a separate report.
This will be posted on the AQUA Institute’s SQG website in the
fall: http://www.sqg.de/themen/strukturierter-dialog/berichte-
strukturierter-dialog/index.html

© 2014 AQUA Institute GmbH

14 repeatedly qualitatively discrepant due to improper documentation

Total

53
850
103
2,059

Figure 5: Concluding evaluation of computational discrepancies
(n = 19,440) in the Structured Dialogue 2012 (data collection year 2011)
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Table 2: Computational discrepancies and implemented measures by clinical area within the Structured Dialogue 2012 based on data collection
year 2011

Qualitative
discrepancy**

Target agreement

Other

Meeting

On-site
inspection

Additional
measure*

Statement

Notice

Clinical area

No measure

Computational
discrepancy

Measure

Cholecystectomy

907

23

292

589

3

5

7

14

5.5 %

Carotid artery reconstruction

153

5

41

107

0

4

2

5

8.5 %

3,563

84

1,931

1,545

3

48

5

130

12.8 %

Pacemaker – Implantation

966

98

466

390

12

27

2

25

9.1 %

Pacemaker – Replacement of generator/battery

906

68

549

278

11

22

0

24

12.5 %

Pacemaker – Revision/system replacement/removal

780

115

331

322

12

23

3

21

9.7 %

Implantable cardioverter defibrillators – Implantation

934

79

347

494

14

21

2

13

10.0 %

Implantable cardioverter defibrillators –
Replacement of generator/battery

375

42

177

156

0

1

0

3

9.1 %

Implantable cardioverter defibrillators –
Revision/system replacement/removal

279

31

133

115

0

2

0

3

7.5 %

Coronary angiography and percutaneous coronary
intervention (PCI)

943

52

374

517

0

14

0

21

9.5 %

Coronary surgery, isolated

20

2

0

18

0

2

1

2

25.0 %

Aortic valve surgery, isolated

25

4

0

21

0

2

0

2

20.0 %

Combined coronary and aortic valve surgery

13

1

1

11

0

1

0

1

30.8 %

Heart transplantation

14

1

10

3

0

0

0

0

7.1 %

Community-acquired pneumonia

Lung and heart-lung transplantation

8

0

4

4

0

0

0

0

37.5 %

Liver transplantation

22

0

0

22

0

4

0

2

18.2 %

Living liver donation

3

0

0

3

0

0

0

0

0.0 %

22

0

0

22

0

1

0

1

18.2 %

10

0

2

8

0

1

0

0

0.0 %

—

—

—

—

—

—

—

—

—

1,689

128

819

717

25

27

15

66

14.8 %

Obstetrics

997

42

253

685

17

23

20

24

19.0 %

Neonatology

478

17

119

342

0

8

0

15

2.8 %

Gynecological surgery

1,114

53

475

548

38

4

4

17

9.8 %

Femoral fracture near the hip joint

1,264

19

531

713

1

22

0

14

8.1 %

Hip replacement – Primary implantation

1,299

44

555

698

2

9

0

23

9.2 %

Hip replacement – Revision and component
exchange

1,265

68

519

678

0

1

0

4

3.7 %

Kidney transplantation
Living kidney donation
Pancreas and pancreas-kidney transplantation

1

Breast surgery

Total knee replacement – Primary implantation

743

19

317

407

0

9

0

15

7.7 %

Knee replacement – Revision and component
exchange

398

15

197

186

0

0

0

0

2.8 %

Nursing: Prevention of pressure ulcers

250

8

61

181

0

9

2

8

21.6 %

19,440

1,018

8,504

9,780

138

290

63

453

10.6 %

Total
*
**

The additional measures refer to individual quality indicators.
The percentages (%) are oriented on the number of computational discrepancies identified.
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The quality indicators of the clinical area currently have no defined reference ranges, therefore
no Structured Dialogue was conducted.
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Transplantations – Introduction of worst-case
analysis
Occasioned by the current events in transplantation m
 edicine,
a variety of options have been reviewed that could be taken
within the scope of external hospital quality assurance to

prevent organ donation abuse. Beside the general wish to

examine discrepant results in the Structured Dialogue more
intensively, it was resolved to enforce mandatory documentation of follow-up treatments more critically.
Although the documentation quality in all transplantation a
 reas
has markedly improved over the past years and the results
appear entirely acceptable when compared internationally, two
problems have emerged from the Structured Dialogue with the
transplantation centers:
pp

pp

The documentation rates one, two and three years after
transplantation (follow-up) still do not live up to the high
demands placed on such a procedure.
In the follow-up evaluation previously practiced in the
Structured Dialogue, discrepant rates of in-hospital m
 ortality
frequently led to computational discrepancies in the followup indicators. This resulted in previously reviewed cases
being addressed repeatedly in the Structured Dialogue.

To solve these problems and/or to improve analysis, a mutual
meeting was held with representatives from all affected Federal
Experts’ Working Groups of the AQUA Institute; therein, it was
resolved to examine survival rates in a more sophisticated
fashion. Now, each follow-up year has a group of indicators that
is evaluated. The previous quality indicator based on known
survival status still remains.

In addition to these indicators which measure the 1-, 2- or
3-year survival rates with known survival status, the respective
survival rate is also expressed as a worst-case analysis. That
means that all patients without any data available on their survival status will be counted as deceased. Accordingly, the indicator measures actual deaths and those that are potential and/
or cannot be ruled out because of improper documentation.
Moreover, follow-up indicators that refer to the patients alive
when the follow-up period commenced are now calculated.
Each follow-up indicator group is comprised of four indicators.
For example, the indicator group “1-year-survival” consists of
the following indicators:
a) Survival in patients discharged alive after transplantation
with known status
b) Survival in patients discharged alive after transplantation
with worst-case analysis
c) Survival with known status
d) Survival as worst-case analysis
Formally, the Structured Dialogue is only conducted on
indicators also defined by a reference range which can cause
computational discrepancies. For each indicator group there is
only one indicator with a reference range (Indicator b). Here, it
should be noted that this indicator refers to the patients still
alive at the beginning of each observation period and not to
the aggregate number of all transplanted patients as with the
original indicators relating to survival. Therefore, each Indicator
b has to be re-calculated based on the actual survival rate.
Nevertheless, the results of the other indicators are considered
when selecting the measure (notice/statement) within the
Structured Dialogue.

Table 3: Four different indicators measuring post-transplant survival

p

p

b) 1-year-survival (patients discharged alive
after transplantation with worst-case analysis)

p

p

c) 1-year-survival (with known status)

p

p

d) 1-year-survival (as worst-case analysis)

p

p

Reference value
introduced

p

Patients with a
transplant

a) 1-year-survival (patients discharged alive after transplantation
with known status)

Indicators on 1-year-survival

Living patients

Known
status

Denominator
(target population)
Patients with
a transplant,
discharged alive

Numerator

p
p

Comments regarding the table:
For the indicators on 2- and 3-year survival, Indicator b is based on all patients with transplantation discharged alive who were alive at the beginning of the affected observation
period, i.e., after 1 or 2 years.

© 2014 AQUA Institute GmbH

The clinical areas Living liver donation and Living kidney donation focus exclusively on the
respective donor of the organ in question. Whereas the target population (denominator)
here always comprises all donors, the numerator varies as a function of the indicator:
As a sentinel event, the numerator exclusively illustrates the deceased donors and/or
additionally includes the donors in the worst-case analysis whose status is unknown.
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Using this system, the non-documented cases are a
 ccounted for
in the survival rate and thereby trigger the Structured D
 ialogue
where applicable. This creates an incentive to d
 ocument as
completely as possible. Waiving the reference range in Indi
cator c in favor of Indicator b ensures that computationally
discrepant results of the previous observation periods do

not lead to discrepancies again the next year. This avoids
unnecessary statements and superfluous work.

Conclusion and looking forward
As a general rule, the hospitals usually cooperate very
well w
ithin the Structured Dialogue. For data collection
year 2011, most hospitals were able to provide plausible and
comprehensive explanations as to why their computational

discrepancies occurred. The other hospitals were supported
by the c ommissioned offices and the expert groups in terms of
improvement measures to be introduced.
The Structured Dialogue is a complicated quality assurance tool
that achieves a high level of acceptance overall; n
 evertheless,
it has been criticized for years that deviations across the
commissioned offices exist in how they implement the Struc
tured Dialogue and interpret the result despite the uniform
nationwide regulations imposed by the QSKH-RL. A
nother
point of criticism in the past years has focused on the large
difference between the number of computationally calculated
discrepancies and the number of qualitative 

discrepancies
actually determined after conclusion of the Structured D
 ialogue.
In March of this year, one of the first workshops with the
responsible participants took place. The strengths and

weaknesses of the existing Structured Dialogue were analyzed
and the first steps mutually agreed to perpetuate further
development.

New evaluation system
One step already taken has been to change the previous
evaluation system. The state level and the AQUA Institute

mutually coordinated a revision of the system for evaluating
the results of quality indicators and discrepancy criteria. It will
be applied for the first time to the results of data collection
year 2012.
Letters are now used to label the ranking of a result. A
supplementary character assigns subcategories with a c oncrete
reason for the selected ranking. The flow chart (Figure 6) b
 elow
illustrates the process that leads to ranking of a result. The
individual trial steps are presented on the left. The categories
corresponding to the result ranking are listed on the right. The
flow chart has the following sequence:
Trial phase 1 ranks the results of the hospitals that do not need
any Structured Dialogue. For this purpose, it is tested whether
a result classification or an evaluation is even possible at all. If
this is the case, the next trial step checks whether the result lies
within the defined reference range. Results within this range are
ranked as computationally non-discrepant. A result outside the
reference range triggers trial phase 2 and thus the Structured
Dialogue.
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Trial phase 2 starts with the decision as to whether measures
will be initiated within the Structured Dialogue. If no measures
are implemented despite computational discrepancies, this
must be ranked under “S – Other (German: Sonstiges)” and
justified with a comment. For example, this is possible with
newly designed quality indicators which are being tested in
the year they are first launched and are not yet a
 pplicable for
the Structured Dialogue. Once measures have been initiated,
a decision is made as to whether a notice to the h
 ospital is
sufficient or whether a statement must be requested. For

example, if a target agreement was made with a h
 ospital the
previous year, the measures might not have been implement
ed in their e
 ntirety yet, but the current result may still indicate
a positive trend. In these cases, a notice to the hospital is
presumably sufficient. If a hospital is only notified about

its compu
tational discrepancy, no ranking into qualitatively
discrepant or non-discrepant is possible. Not until a request
for submission of a statement has been issued can an a
 ctual
dialogue take place with the hospital. After comprehensive

analysis (statement and, where 

applicable, more precise
details, meeting with or on-site inspection at the hospital), the
results can then be conclusively ranked (category U, A, D, or S,
see Table 4).
For trialing the new system, a diverse variety of case scenarios
with computational discrepancies have been tested. The open
questions resulting from this process were discussed in detail
and a consensus reached on recommendations regarding the
cases that occurred. This ensures the most uniform procedure
possible when using and/or assigning the rankings.
The selected ranking categories are now assigned a concrete
reason for the hospitals and their quality reports1, which are
intended for presenting the indicators subject to mandatory
reporting. This enables a more sophisticated and commensurate
assessment of the cause for the identified discrepancy. This
transparent presentation gives patients a better understanding
of the results. The same applies nevertheless here as well: the
ability to compare the previous results with those of future
years will be limited.

Location-related analysis
Another step subject to implementation as of data collection
year 2014 is the location-related collection and analysis of
hospital results. This is particularly relevant to hospitals with
multiple locations, but invoicing under one hospital identifier.
This makes it easier for the patients over the long-term to
inspect the results directly in the quality reports of regional
hospitals. However, it limits the comparability of the Structured
Dialogue based on data collection years 2013 and 2014. The
organizationally and technically necessary requirements are
currently being created for location-related reporting. The first
presentation of location-related results following conclusion of
the Structured Dialogue can be expected within the scope of
the hospitals’ quality reports in 2016.

1

The rules and regulations governing the hospitals’ quality reports (Qb-R) can be viewed
on the G-BA’s website.
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Trial phase 1

Result of a quality indicator or
discrepancy criterion

Evaluation
planned?

Category | ranking (justification)

Evaluation not planned
No

(justification 01/02/99)

Yes

Result within reference range
Referenzbereich
(justification 10)

Yes

Result within
reference range?
No

Triggers the Structured Dialogue

Measure
initiated?

Other
No

(justification 90)

Yes

Trial phase 2

Statement
requested?

No

Yes

Hospital notified of computationally discrepant result
(justification 20/99)

After Structured Dialogue ranked
as qualitatively non-discrepant
(justification 30/31/32/99)

After Structured Dialogue ranked
as qualitatively discrepant
(justification 40/41/42/99)

Evaluation not possible due to
improper documentation
(justification 50/51/99)

Other

(justification 91/99)

Figure 6: Flow chart for the Structured Dialogue (as of data collection year 2012)
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Table 4: Result-ranking options after conclusion of the Structured Dialogue 2013 (i.e., starting from data collection year 2012)
Category*

Classification

N

Evaluation not
planned

R

Result within reference
range

H

Hospital notified
of computationally
discrepant result

U

A

D

S

*

After Structured
Dialogue ranked
as qualitatively
non-discrepant

After Structured
Dialogue ranked as
qualitatively discrepant

Evaluation not possible
due to improper
documentation

Other

Number Justification
01

Quality indicator without a result because no corresponding cases occurred

02

Reference range not defined for this indicator

99

Other (explained in the comment)

10

Result computationally non-discrepant, therefore no Structured Dialogue required

20

Hospital’s internal quality management requested to analyze the computational
discrepancy

99

Other (explained in the comment)

31

Special clinical situation

32

The deviating result explained by isolated cases

99

Other (explained in the comment)

41

Notices on structural or process deficiencies

42

No (sufficiently explanatory) reasons known for the computational discrepancy

99

Other (explained in the comment)

50

Incomplete or erroneous documentation

51

Software problems caused erroneous documentation

99

Other (explained in the comment)

90

Measures in the Structured Dialogue waived

91

Structured Dialogue not concluded yet

99

Other (explained in the comment)

The letters correspond to the German wording.
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Background
The data are validated on the basis of the respectively valid
version of the German Directive on Quality Assurance Measures
in Hospitals (QSKH-RL) and in close coordination with the
Data Validation Project Group. This is comprised of experts on
the state level, representatives of the member organizations
of the Federal Joint Committee (G-BA) as well as the patient
representatives. The Data Validation Project Group usually convenes twice annually, chaired by the AQUA Institute.

record completeness. The plausibility check focuses on whether
the data meet formal criteria, e.g., that a patient’s admission
date is before the discharge date. The same check is conducted
once more when the data are exported and when the data are
received by the data-receiving bodies (depending on the clinical
area, the AQUA Institute or the State Administrative Offices for
Quality Assurance (LQS)). The test algorithms required for this
are provided in the QA documentation software specifications.

Apart from their evidence base, the quality of the data on which
quality indicators are calculated is crucial for their power. Data
collected within the QA documentation are of high documenta
tion quality if they are characterized by:

In spite of these supporting measures during data collection and
data transfer, errors can occur within this complex process, e.g.,
due to improper data entry or processing. As part of data entry
control, additional tests are conducted to be able to assess how
good the quality of the data used to calculate quality indicators is.

pp

Plausibility, i.e., the recorded data on a case are plausible

pp

Record completeness, i.e., all data on a case are recorded

pp

Case completeness, i.e., all cases of a clinical area subject
to mandatory documentation have been reported

pp

Correctness, i.e., the data recorded on each case are correct

A number of measures have been taken to ensure high documentation quality in external hospital quality assurance. Figure 1
shows the systematics of the measures based on the data processing phase and the participants in the respective phase.
As part of in-hospital data gathering, the QA filter software
(explained in more detail in chapter “Data basis”) helps ensure
complete collection of cases by prompting the hospital when a
case in a particular clinical area is subject to mandatory documentation. During data entry, data are examined for plausibility and

Case completeness in QA documentation is verified by perform
ing a target-vs.-actual comparison for each clinical area. Here,
the data on a certain clinical area delivered by the hospitals
(“actual”) are synchronized with the number of cases that should
have been documented according to the QA filter software
(“target”, explained in more detail in chapter “Data basis”). This
comparison is performed routinely by the AQUA Institute as
part of each data collection and/or data analysis.
The correctness and case completeness of the data are c hecked
within a data validation procedure proprietarily developed for
this purpose. The results are primarily used to initiate targeted
measures for optimizing documentation processes on the
hospital level. Moreover, data validation provides important

findings for the further development of the verified clinical areas
on the federal level.

Data processing phase

Implementation under QSKH-RL

Indication of cases

Hospital

Case selection

using the QA filter software specification

Data collection

Plausibility and case completeness of the data
using the QA documentation
software specification

AQUA/LQS

Data transmission

Case completeness

Data analysis

Federal Data Pool

Target-vs.-actual comparison

Correctness and
case completeness of the data
Data validation procedure

Figure 1: Assuring documentation quality in external hospital quality assurance
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Methology
The data validation procedure comprises two segments: Basic
Statistical Testing with Structured Dialogue and Sampling Proce-

dure with data synchronization. They differ in both their p
 rimary
objective as well as in their method (Figure 2).

Basic Statistical Testing
with Structured Dialogue

Sampling Procedure
with data synchronization
Random sample

Basic Statistical Testing

from all hospitals

of QA data using discrepancy criteria
Element 1:

Element 2:

Element 3:

Discrepancy criteria
for case completeness

Discrepancy criteria for
data plausibility and
record completeness
(continuation)

Discrepancy criteria for
data plausibility and
record completeness
(first application)

Reverification of selected data
fields and data synchronization

Discrepancy in data validation?

Structured Dialogue
“Data validation”

Report
Combining the results and annual public reports

Figure 2: Data validation procedure

Basic Statistical Testing with Structured
Dialogue
The Basic Statistical Testing with Structured Dialogue aims to
identify erroneous and incomplete documentations and those
not complete in numbers within the QA data and initiate s pecific
measures for the improvement of documentation quality. In a
statistical analysis, the data are tested for plausibility, record
completeness, and case completeness by predefined discrepancy criteria. When using the discrepancy criteria for the first time,
it is tested whether they are suitable for continuous use during
the following years (continuation). Based on their characteristics,
discrepancy criteria are assigned to one of the three elements:
pp

Element 1: Discrepancy criteria for case completeness
Whereas the newly introduced clinical areas of N
 eonatology
and Implantable cardioverter defibrillators were still excluded
from application of the discrepancy criteria for case complete
ness for data collection year 2010, all clinical areas have
been subjected to this test for data collection year 2011.
The data basis for this comprises all data sets delivered by
a hospital in a clinical area (actual inventory) as well as the
data on the target caseload (target inventory). Based on
the target-vs.-actual comparison, one discrepancy c riterion
per clinical area is applied to under-documentation (ratio of
actual/target < 95 % per clinical area) and one discrep
ancy criterion to over-documentation (ratio of target/actual
> 110 % per clinical area). In addition, starting with data col

German Hospital Quality Report 2012

lection year 2011 in all clinical areas, except for Neonatology
as well as the clinical areas of orthopedics, trauma surgery
and transplantations, a discrepancy criterion was applied to
the minimal data set (DC MDS). Because follow-up data were
collected for transplantations as well as for living donations,
additional discrepancy criteria have been introduced which
examine documentation rate and any unknown survival
status.
pp

Element 2: Discrepancy criteria for data plausibility and
record completeness (continuation)
Since data collection year 2010, discrepancy criteria proving
suitable in the year of their first application continued to
be applied in the subsequent years following annual review
within the scope of Basic Statistical Testing. That way, computational discrepancies that point to improper documentation
can be tracked beyond the year of their first application.

pp

Element 3: Discrepancy criteria for data plausibility and
record completeness (first application)
Besides the discrepancy criteria governing the case complete
ness and continual discrepancy criteria on plausibility and
record completeness, a comprehensive set of new discrep
ancy criteria is developed every year that is applied to
selected clinical areas for the first time.
© 2014 AQUA Institute GmbH
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In their presentation, discrepancy criteria are rate-based
(numerator/denominator) and have a reference range. Hospitals outside of the reference range are deemed computationally
discrepant in terms of documentation quality. These hospitals
are suspected of improper documentation in the data fields
under consideration. Once a hospital becomes computationally
discrepant, a Structured Dialogue is initiated to validate the data.
As a rule, a written statement is requested from the affected
hospitals to determine the reason for the computational discrep
ancy. Optimization measures are triggered whenever the QA
data of a hospital prove incomplete, improperly counted and/
or improperly documented. In special cases, however, a written
statement can be waived and the hospital’s attention will be
drawn to the computational discrepancy by sending it a notice.
Measures can moreover be waived if the computational discrep
ancy, for example, is due to one case only (for more details, see
chapter “Structured Dialogue”).

discrepant hospitals. No measures were undertaken at one
further hospital because its computational discrepancy was
due to just one case. The reasons for the computational
discrepancies listed in the statements included technical
difficulties, e.g., software problems. On the other hand,

however, circumstances such as internal communication
problems, personnel bottlenecks, processing errors due to
restructuring (e.g., merging locations and/or departments),
deficiencies in structural and process quality and improper
documentation were also cited.
pp

Element 2: Discrepancy criteria for data plausibility and
record completeness (continuation)
For data collection year 2011, discrepancy criteria were
collected continually in 15 clinical areas (continuation).
Applying the continual discrepancy criteria to the Federal
Data Pool 2011 revealed up to 220 computational discrep
ancies per clinical area. The discrepancies were determined
at the hospital level and for each discrepancy criterion. That
means that hospitals can be computationally discrepant in
terms of multiple discrepancy criteria. Overall, 1,044 computational discrepancies were identified. A written statement
was requested from 873; 156 hospitals received a notice
and other measures than those cited were implemented
at 3 hospitals. Twelve hospitals refrained from introducing
measures. Analysis of the statements showed that 38.5 % of the
computational discrepancies were caused by documentation
errors (Table 2). The remaining computationally discrepant
hospitals verified proper documentation, gave other a
 nswers
or failed to respond to the statement request. Measures to
optimize documentation quality have already been taken (e.g.,
staff training).

pp

Element 3: Discrepancy criteria for data plausibility and
record completeness (first application)
For data collection year 2011, discrepancy criteria had been
developed for the clinical areas Neonatology, Hip replacement
– Revision and component exchange, Living kidney donation
and Aortic valve surgery, isolated – catheter-supported which
were applied for the first time within the scope of Basic
Statistical Testing. Table 3 shows the number of these criteria per clinical area as well as the number of hospitals and
documented records (except for minimal data sets) included
in the Basic Statistical Testing. Applying the discrepancy criteria to the 2011 Federal Data Pool revealed between 28 and
175 computational discrepancies per clinical area. These were
determined for each discrepancy criterion at the hospital
level. Within the Structured Dialogue, written statements were
requested for 341 of the total of 350 computational discrep
ancies. A notice was sent to 5 computationally discrepant hospitals and the initiation of measures was refrained from at the
other 4 hospitals. The Structured Dialogue showed that 39.3 %
of the computational discrepancies for which a statement was
requested were due to improper documentation (Table 4). The
remaining computationally discrepant hospitals verified proper
documentation, gave other answers or failed to respond to the
statement request. Improper documentation was caused
by both technical problems and human error. Measures to
optimize the documentation quality have already been undertaken here (e.g., additional control mechanisms).

Sampling Procedure with data synchronization
The Sampling Procedure with data synchronization is designed to
make quantitative statements about the documentation quality.
It aims to answer the question as to how good the documentation
quality is in a certain clinical area. Various data fields of the QA
documents are selected for reverification against the patients’
medical records. A two-stage random sample is drawn for this
reverification.
For this purpose, in compliance with section 9 (4) QSKH-RL,
the indirect procedures first select 5 % of the hospitals per
federal state and clinical area which service the clinical area
and reported the corresponding data. In the direct procedures,
the Sampling Procedure with data synchronization is applied to
at least 5 % of the hospitals and at least 5 % of the cases per
clinical area in relation to the cases documented by all hospitals in the selected clinical area. Next, both the direct and
the indirect procedures draw up to 20 clinical cases from each
of the randomly selected hospitals. These cases are then used
to synchronize the data from the reverification with those from
the QA documentation obtained during the on-site inspection.
The medical records are the reference standard. If there are
discrepancies in documentation, i.e., large deviations between
the medical records and the QA documentation, a Structured
Dialogue to validate the data may be introduced for the respective
hospital.
Since 2011, the results from both procedures have been provided to the public in an annual report posted on the website:
www.sqg.de.

Results of data validation based on data collection year 2011
Basic Statistical Testing with Structured Dialogue
pp

Element 1: Discrepancy criteria for case completeness
Applying the discrepancy criteria for case completeness to
the Federal Data Pool of 2011 revealed a total of 1,956 computational discrepancies. Overall, written statements were
requested for 1,670 of these computational discrepancies
(Table 1). A notice was sent to another 285 c omputationally
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Table 1: Selected measures for Basic Statistical Testing with Structured Dialogue – case completeness
Clinical area

Computational discrepancies

Statements requested

Cholecystectomy

87

63

Carotid artery reconstruction

48

39

155

140

Pacemaker – Implantation

98

84

Pacemaker – Replacement of generator/battery

61

47

Pacemaker – Revision/system replacement/removal

122

103

Implantable cardioverter defibrillators – Implantation

71

55

Implantable cardioverter defibrillators – Replacement of generator/
battery

23

18

Implantable cardioverter defibrillators – Revision/system replacement/removal

57

49

Coronary angiography, percutaneous coronary intervention (PCI)

95

84

8

5

24

24

8

8

Liver transplantation

38

38

Living liver donation

33

33

Living kidney donation

98

94

Kidney transplantation, Pancreas and pancreas-kidney transplantation (aggregate)*

69

69

108

85

37

31

122

104

63

55

116

96

65

60

128

98

Total knee replacement – Primary implantation

40

37

Knee replacement – Revision and component exchange

44

25

138

126

Community-acquired pneumonia

Coronary surgery (aggregate)*
Heart transplantation
Lung and heart-lung transplantation

Breast surgery
Obstetrics
Neonatology
Gynecological surgery
Femoral fracture near the hip joint
Hip replacemen – Primary implantation
Hip replacement – Revision and component exchange

Nursing: Prevention of pressure ulcers
*

Certain clinical areas are documented together on one documentation sheet. Here,
the case completeness is expressed as “aggregate”.
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Table 2: Selected measures and results for the Basic Statistical Testing with Structured Dialogue – continuation
Discrepancy Computational
criteria discrepancies
Clinical area

Requested
Statements

Documentation verified as improper

Number

Number

Number

Number

Proportion

Cholecystectomy

2

87

62

6

9.7 %

Carotid artery reconstruction

1

47

38

3

7.9 %

Community-acquired pneumonia

1

37

25

13

52.0 %

Pacemaker – Implantation

3

57

46

20

43.5 %

Coronary angiography, percuta
neous coronary intervention (PCI)

1

23

23

1

4.3 %

Coronary surgery, isolated

2

8

8

1

12.5 %

Aortic valve surgery, isolated

2

10

10

4

40.0 %

Kidney transplantation

2

0

—

—

—

Breast surgery

2

146

142

33

23.2 %

Obstetrics

2

68

49

12

24.5 %

Gynecological surgery

2

220

183

68

37.2 %

Femoral fracture near the hip joint

1

17

17

0

0.0 %

Hip replacement – Primary
implantation

2

47

39

15

38.5 %

Total knee replacement – Primary
implantation

2

65

62

19

30.6 %

Nursing: Prevention of pressure
ulcers

2

212

169

146

86.4 %

Table 3: Basic Statistical Testing – Number of hospitals, records (excluding minimal data sets) and discrepancy criteria in the clinical areas subject
to data validation
Clinical area

Hospitals

Records

Discrepancy criteria

511

100,285

3

1,045

25,374

2

Living kidney donation

40

792

3

Aortic valve surgery, isolated – catheter-supported

90

7,231

3

Neonatology
Hip replacement – Revision and component exchange

Table 4: Selected measures and results for the Basic Statistical Testing with Structured Dialogue – first application
Computational
discrepancies

Statements
requested

Number

Number

Number

Proportion

87

87

9

10.3 %

175

174

88

50.6 %

Living kidney donation

28

25

3

12.0 %

Aortic valve surgery, isolated – catheter-supported

60

55

34

61.8 %

Clinical area
Neonatology
Hip replacement – Revision and component
exchange
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Sampling Procedure with data synchronization
In addition to Basic Statistical Testing with Structured Dialogue,
a Sampling Procedure with data synchronization was carried out
on-site for the clinical areas Neonatology, Hip replacement – Revi
sion and component exchange, Living kidney donation and Aortic
valve surgery, isolated – catheter-supported. Table 5 presents the
number of clinical cases per clinical area that were subjected to
reverification against the medical records. It additionally shows
the number of hospitals among which the cases were distributed
along with the number of data fields per clinical area selected for
reverification.

r esults of this rating for all verified data fields of each clini
cal area. Overall, the data validity of the individual data fields
appears to vary greatly. Indeed, all four clinical areas contain
data fields with outstanding data validity, but also data fields
where the data validity needs improving. Moreover, Figure 3
also shows how very heterogeneous the percentage of individual
segments is across the clinical areas. Data validity in the clinical
area Neonatology, for example, was rated outstanding in 55.2 %
of the data fields, whereas only 30.0 % achieved this rating in the
clinical area Aortic valve surgery, isolated – catheter-supported.

Based on the results of the Sampling Procedure with data synchronization, the data validity of each data field was evaluated
according to a specific rating system. Figure 3 summarizes the

Table 5: Basic Statistical Testing – Number of visited hospitals, collected clinical cases and synchronized data fields in the clinical areas subject to
data validation
Clinical area

Hospitals

Clinical cases

Neonatology

42

713

31*

Hip replacement – Revision and component exchange

59

791

28

3

51

20*

13

260

20

Living kidney donation
Aortic valve surgery, isolated – catheter-supported

100 %

17.2 %

17.9 %

45.0 %

58.3 %

90 %

Selected data fields

Requires improvement
Good

80 %

27.6 %

28.6 %

55.2 %

53.6 %

Excellent

70 %

Data fields

60 %
50 %
40 %

25.0 %
8.3 %

30 %

33.3 %

30.0 %

20 %
10 %
0%
Neonatology

Hip replacement — Revision
and component exchange

Living kidney
donation

Aortic valve surgery,
isolated (catheter-supported)

Figure 3: Sampling Procedure with data synchronization: Data validity based on data fields*
p
p
p

*

Requires improvement = consistency rate and/or sensitivity and/or specificity < 80 %
Good = consistency rate and/or sensitivity and/or specificity ≥ 80 % and < 90 %
Excellent = consistency rate and/or sensitivity and specificity ≥ 90 %

A programming error in the clinical area Neonatology prevented the evaluation of two data
fields; as a result, 29 data fields were used in the analysis as a basis for calculation. In the
clinical area Living kidney donation, the individual intra- or postoperative complications
requiring treatment were combined. Moreover, an analysis of the data field “CDC classification” was not possible because no postoperative wound infections were entered in the
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medical records or in the QA documentation in any of the tested cases. Neither are the
data fields “Serum creatinine value in µmol/l (preoperative)” and “Serum creatinine value
in µmol/l (at discharge)” presented because these values were not analyzed in µmol/l
in the reviewed hospitals. Thus, 12 data fields were used in the analysis as a basis for
calculation.
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Conclusion and looking forward
A valid data basis is crucial for calculating quality indicators.
The results of the Sampling Procedure in the clinical areas
Neonatology, Hip replacement – Revision and component ex
change, Living kidney donation and Aortic valve surgery, isola
ted – catheter-supported again underscore the necessity and
relevance of a data validation procedure in this year as well.
The data validation procedure for data collection year 2011 revealed marked differences in data validity; this applied across
the individual data fields as well as across the clinical areas.
At the same time, the effectiveness of the Sampling Procedure
with data synchronization was verified on the clinical area Aor
tic valve surgery, isolated – catheter-supported. This area had
already been subjected to a Sampling Procedure with data synchronization in data collection year 2009. When comparing the
results of the two years, one finds that data validity improved in
more than one-third of the data fields where a comparison was
possible within just two years.
Moreover, the use of discrepancy criteria for Basic Statistical
Testing helped identify problems with the documentation qual
ity and clarify them with the hospitals in the Structured Dia
logue. Whenever documentation errors were found, the hospitals had already initiated improvement measures. In addition,
optimization measures had already been initiated on the federal
level (e.g., modification of the fill-in instructions).
To continue to track computational discrepancies indicating
improper documentation in the years to come, the discrepancy
criteria used for the first time in the four clinical areas were

© 2014 AQUA Institute GmbH

tested with regard to their suitability for identifying improper
documentation in coordination with the Data Validation Project
Group. It was only in the clinical area Living kidney donation that
the practical application of the proposed discrepancy criteria
did not serve the intended purpose. In the other three clinical
areas, the previously applied discrepancy criteria were recommended for continuation, albeit in modified form.
Since the discrepancy criteria for plausibility and record
completeness have to be reviewed annually in terms of adjustment and reliability (continuation), several changes have
resulted for data collection year 2012. These include both
modifications to some of the discrepancy criteria as well as
temporary suspension or even obviation of the repeat application of certain other discrepancy criteria.
The G-BA selected the clinical areas Implantable cardioverter
defibrillators – Implantation, Obstetrics and Heart transplanta
tion for validating the data from data collection year 2012. In
light of the current events in the past year, a comprehensive
data validation will additionally be performed on the clinical
area Liver transplantation in 2013, even though this clinical area
was a
 lready subjected to data validation in the year 2010 and
no repeated testing would have been required for that year. In
conclusion, it can be said that within the scope of data validation for assuring documentation quality the reaction to current
events and a special interest of the public has been appropriate
in terms of time.
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Since 2005, the hospitals have been legally bound by section 137
of the German Social Code, Book Five (SGB V) to prepare and publish regularly a Structured Quality Report based on the specifi
cations of the Federal Joint Committee (G-BA) governing content,
scope and data format. Up to 2011, this was supposed to
happen every two years; starting in 2012, annual reporting
became mandatory. In addition to information on structure,
performance data and quality management of the respective
hospital, results of quality indicators from external hospital qual
ity assurance are to be published in section C-1.2 of the report.

and 6.0 and between 6.1 and 7.0 ranked the indicator
respectively as “moderate” or “good”. Anything above this
was “very good”.
pp

Commission
In October 2010, the plenum of the Federal Joint Committee
(G-BA) unanimously resolved to commission the AQUA Institute
to review and evaluate all indicators of external hospital qual
ity assurance with regard to their suitability for public reporting
by April 2011. Given the short time frame, it was not possible
back then to conduct a fully comprehensive review, but only an
“expeditious evaluation”.
As part of its follow-up contract from the G-BA, the AQUA
Institute was commissioned to name by March 2013 which
indicators newly developed since the “expeditious evaluation”
as well as which indicators not subject to mandatory public
reporting thus far should also be recommended as suitable for
reporting in the future. The implementation of the contract is
described in the following.

Methodology
This testing and evaluation was based on an expert survey administered using questionnaires as well as on statistical testing.

Expert survey
In an anonymous survey sent by postal mail, all quality indicators
not yet assessed within the scope of the “expeditious e
 valuation”
in 2011 as well as all quality indicators not recommended for
mandatory reporting in said 
evaluation were assessed with
regard to their suitability for public reporting at hospital level.
The survey covered the 17 State Administrative Offices for
Quality Assurance (LQS), each of whom were r equested to submit an evaluation of all affected quality indicators, as well as
the members of the Federal E
 xperts’ Working Groups, each of
whom were requested to submit an evaluation of the a
 ffected
quality indicators in their clinical area. In addition to t he actual
questions on the assessment, each evaluation sheet c ontained
a description of the indicator 
including an 
appendix with
explanations of the indicators’ scientific backgrounds ( rationale).
pp

Analysis of the survey results of first-time tested quality
indicators
The respondents used 9 criteria to rate those indicators that
had been newly developed since the “expeditious evaluation”
in 2011 and were thus tested for the first time. The criteria
addressed aspects applied to the evaluation of quality indicators during the development of new quality assurance
procedures as well as aspects that could not be assessed
before the practical experience now available had been gained.
The arithmetic mean of these 9 criteria was produced for the
analysis and evaluated as follows: If the mean was 5.0 or lower, the result was ranked as “poor”. Values between 5.1
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Analysis of the survey results on re-tested quality
indicators
The respondents used 4 criteria to rate those indicators,
which had not been subject to mandatory reporting after
their first test in 2011 and were therefore re-tested in 2013.
The findings from the questionnaire section on “Suitability for
public reporting” were used as reference values for eval
uating the survey results: Here, the answer choices were
“yes, unrestrictedly”, “yes, restrictedly” and “no”. If more
than 50 % of the respondents answered this question with
“yes, unrestrictedly”, the indicator was recommended for
mandatory reporting.

Statistical testing
Statistical testing of the quality indicators was used to verify
the quality indicators to be evaluated in terms of their discrim
inatory power and reliability. The discriminatory power of an
indicator expresses the extent to which the investigated quality
indicator can be used to capture the quality beyond random
impacts. Reliability expresses how reliable this measurement is.
The statistical testing started by reviewing the discriminatory
power in the aforementioned sense and a reliability-based
empirical classification applied to borderline and doubtful cases.
The statistical testing resulted in a rating of quality indicators into
“good”, “moderate” or “weak”.

Concluding evaluation
Every indicator included in the testing was ultimately classified
into one of the following categories:
pp

Category 1: “Mandatory reporting recommended”

pp

Category 2: “Mandatory reporting recommended, explana
tion and/or slight adaptation necessary”

pp

Category 3: “Reporting not recommended at the current
time, review following revision where applicable”

pp

Category 4: “Reporting not recommended”

This classification is guided by both the findings of the expert
questioning as well as of the statistical testing. The rating system
presented in Table 1 was applied to the first-time tested indicators. In borderline cases (“Category 1 or 2” and/or “Category 2
or 3“), the scientists at the AQUA Institute, in collaboration with
the respective adviser of the Federal Experts’ Working Groups,
discussed and conclusively assigned a category to the affected
indicators. The rating system presented in Table 2 was applied
to the re-tested indicators.
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Table 1: Rating system for first-time tested quality indicators
Analysis of the expert survey
Analysis of the statistical testing
good
moderate
weak

very good

good

moderate

poor

Category 1

Category 1 or 2

Category 2

Category 2 or 3

Category 1 or 2

Category 2

Category 2 or 3

Category 3

Category 2

Category 2 or 3

Category 3

Category 4

Table 2: Rating system for re-tested quality indicators
Analysis of the expert survey
Analysis of the statistical testing

“yes, unrestrictedly” > 50 %

“yes, unrestrictedly” ≤ 50 %

good

Category 1

Category 3

moderate

Category 1

Category 3

weak

Category 1

Category 4

Results
An evaluation of the suitability for public reporting at hospital level
is available for 384 of a total of 464 quality indicators evaluat
ed in data collection year 2012. In 2012, 230 indicators were
reviewed; 123 quality indicators for the first time and 107 qual
ity indicators for a repeated time. The other 154 indicators had
already been recommended for public reporting at hospital
level within the scope of the “expeditious evaluation” in 2011.
No testing was conducted on 80 indicators because they were
calculated for the first time in data collection year 2012 and/or
changes in the indicator were introduced starting in data collection
year 2012. Overall, 289 of the 384 evaluated indicators have now
been recommended for public reporting at hospital level.

Results of the expert questioning
Across all clinical areas, a questionnaire return rate of 58.3 %
was achieved, which varied between 29.6 % and 85.7 %, depend
ing on the clinical area.
pp

Survey of first-time tested quality indicators
14 of a total of 123 first-time tested quality indicators were
rated very good with regard to their suitability for public
reporting, 82 indicators received a good and 26 a moderate
rating. One of these indicators received a poor rating.
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pp

Survey results of re-tested quality indicators
More than 50 % of the respondents unrestrictedly advocat
ed the suitability for public reporting for 34 out of a total
of 107 re-tested quality indicators. These have therefore
been recommended for mandatory public reporting.
For 73 quality indicators, the respondents agreed on the
suitability for public reporting only restrictedly or not at all;
therefore, these indicators were not recommended for mandatory public reporting.

Results of the statistical testing
Statistical testing produced a weak rating for 148 (38.5 %) of
the 384 tested indicators. 88 indicators (22.9 %) were rated
moderate and 76 indicators (19.8 %) good. No statistical testing
could be conducted on a total of 72 indicators (18.8 %) due to
too low caseloads.

Concluding evaluation
Figure 1 shows a global overview of the conclusive ratings on
the 384 tested quality indicators. To enable a comparison, the
findings of the “expeditious evaluation” from 2011 are addition
ally presented.
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60.00 %
53.1 %
50.00 %

QI “expeditious evaluation” 2011

(N=204)

QI Testing 2013

42.4 %
40.00 %

(N=134)

34.2 %
(N=108)

30.00 %
22.1 %
20.00 %
10.00 %

15.2 % (N=85)

12.8 %

12.0 %

(N=48)

(N=46)

8.2 %

(N=49)

(N=26)
0.00 %
“Mandatory reporting
recommended”

“Mandatory reporting
recommended, explanation
and/or slight adaptation
necessary”

“Mandatory reporting not
recommended at the current
time, review after revision
where applicable”

“Reporting not
recommended”

Figure 1: Comparison of the rating of quality indicators in the “expeditious evaluation” 2011 and in the QI Testing 2013

Conclusion
In this year, 85 indicators (22.1 %) were recommended unrestrictedly for mandatory reporting and 204 (53.1 %) with explanations or slight adaptations. 46 (12.0 %) indicators were not
recommended for mandatory reporting at the current point
in time. Another 49 (12.8 %) were not recommended for
mandatory reporting.
Whereas the findings on a maximum of 29 quality indicators
had to be reported up to the year 2011, the number rose to
182 indicators in 2011 after the “expeditious evaluation” by
the AQUA Institute. This equals 46.6 % of the quality indicators
calculated for data collection year 2010. Now, in the year 2013,
as many as 289 quality indicators have been recommended for
mandatory reporting. This equals 62.3 % of the quality indicators
calculated for data collection year 2012.

In mid-March 2013, the AQUA Institute transmitted its rec
ommendations for reporting of quality indicators to the G-BA.
As per resolution of May 16, 2013, the G-BA decided that the
respective hospitals must present in their quality reports all
indicators the AQUA Institute recommended for reporting. The
hospitals are now obligated to make the results of 289 of a total
of 464 calculated indicators accessible to the general public.
That signifies a marked elevation in the transparency of quality
in the healthcare system. Patients and referring doctors thus
have the opportunity to inform themselves comprehensively
about the quality of the hospitals and use this as a selection
basis for impending treatments. But also for insurance companies and, not least for other hospitals, this will improve the
information flow with regard to the quality of care.

Table 3 shows how the recommendations are distributed among
the inpatient quality assurance procedures.
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Table 3: Results of the recommendations by clinical area
Recommended
for reporting
Clinical area

Not recommended
for reporting

Number

Proportion (%)

Number

Proportion (%)

Cholecystectomy

6

1.6

4

1.0

Carotid revascularization

6

1.6

4

1.0

Community-acquired pneumonia

17

4.4

0

0.0

Pacemaker – Implantation

13

3.4

0

0.0

Pacemaker – Replacement of generator/battery

4

1.0

7

1.8

Pacemaker – Revision/system replacement/removal

6

1.6

6

1.6

Implantable cardioverter defibrillators – Implantation

15

3.9

0

0.0

7

1.8

3

0.8

Implantable cardioverter defibrillators – Revision/system
replacement/removal

12

3.1

1

0.3

Coronary angiography and percutaneous coronary intervention (PCI)

15

3.9

5

1.3

Coronary surgery, isolated

6

1.6

3

0.8

Aortic valve surgery, isolated – conventional

5

1.3

3

0.8

Aortic valve surgery, isolated – catheter-supported

6

1.6

1

0.3

Combined coronary and aortic valve surgery

5

1.3

3

0.8

Heart transplantation

6

1.6

0

0.0

Lung and heart-lung transplantation

4

1.0

0

0.0

Liver transplantation

7

1.8

0

0.0

Living liver donation

12

3.1

0

0.0

Kidney transplantation

15

3.9

0

0.0

Living kidney donation

9

2.3

3

0.8

Pancreas and pancreas-kidney transplantation

9

2.3

0

0.0

Breast surgery

6

1.6

1

0.3

Obstetrics

10

2.6

3

0.8

Neonatology

20

5.2

4

1.0

9

2.3

0

0.0

Femoral fracture near the hip joint

15

3.9

10

2.6

Hip replacement – Primary implantation

13

3.4

9

2.3

Hip replacement – Revision and component exchange

12

3.1

8

2.1

Total knee replacement – Primary implantation

6

1.6

8

2.1

Knee replacement – Revision and component exchange

7

1.8

9

2.3

Nursing: Prevention of pressure ulcers

6

1.6

0

0.0

289

75.3

95

24.7

Implantable cardioverter defibrillators – Replacement of generator/
battery

Gynecological surgery

Total

© 2014 AQUA Institute GmbH

German Hospital Quality Report 2012

202

Background

Risk adjustment and the problem of small caseloads
Dr. Thomas König, Justine Rochon, Teresa Thomas, Stefanie Konheiser, Dr. Karl Tasche, Priv.-Doz. Dr. Günther Heller

What is risk adjustment?
The quality of medical services rendered and treatment out
comes delivered by various hospitals can only be compared
when the preconditions for achieving these results are the same.
Accordingly, it is very important to account for patient-related
risks – e.g., age, previous diseases etc. Such risks can lead to
different outcomes although the same quality of care was given.
For instance, without risk adjustment, a hospital that treats many
elderly and multimorbid patients, i.e., patients suffering from a
variety of diseases, will score worse on the inter-hospital comparison than a hospital with a younger and healthier clientele of
patients, even if both provided the same quality of care.
Risk adjustment accounts for the individual and patient-related
risks that the hospitals cannot influence when computing the
quality indicators. In other words, risk adjustment compensates
for the differences in the patient mix of the different hospitals.
The aim of risk adjustment is to permit an unbiased comparison of medical healthcare institutions, even when the patients
treated at these hospitals are identified to have different risks.
This context becomes particularly relevant whenever the aim is
to compare treatment outcomes. Conversely, risk adjustment
should usually be obviated when evaluating quality character
istics relating to diagnostic or therapeutic processes (process
quality) or to a hospital’s equipment and staff (structural quality)
(Iezzoni 2013: 206).

The differentiation of patients using the classification system
developed by the American Society of Anesthesiologists (ASA)
for estimating perioperative risk is one example of this type of
stratification. Stratification according to the ASA classification is
intended to ensure that only treatment outcomes of patients with
comparable health status are compared. In total, six categories
are differentiated:
pp

ASA 1: Normal healthy patient

pp

ASA 2: Patient with mild systemic disease

pp

ASA 3: Patient with severe systemic disease and functional
impairment

pp

ASA 4: Patient with severe systemic disease that is a
constant threat to life

pp

ASA 5: Moribund patient who is not expected to survive
without the operation

pp

ASA 6: Declared brain-dead patient whose organs can be
removed for donor purposes

Exemplary for data collection year 2012, Table 1 breaks down
the patients in clinical area Femoral fracture near the hip joint
into ASA classes.
Table 1: Clinical area “Femoral fracture near the hip joint”: In-hospital
mortality
Data collection year 2012

Which risk adjustment methods to use?
A variety of methods are employed for risk adjustment. For example, risk adjustment starts as early as in the phase of developing
quality indicators. Moreover, indicators can be stratified or risk
adjusted using regression analyses.

All patients

Treated
patients

Number of
deaths

Deaths in
percent

101,888

5,404

5.3 %

Outcomes stratified by ASA classification

Definition of quality indicators

ASA 1 – 2

27,331

223

0.8 %

Defining the target population of a quality indicator is an initial
type of risk adjustment, because not all cases or patients of a
hospital are compared with each other, but only patients with
certain illnesses and receiving certain therapies. In addition, only
exactly defined events are considered as quality indicators. The
mere fact of this substantially increases the comparability of the
cases and, consequently, the comparability of the results for the
hospitals.

ASA 3

66,433

3,427

5.2 %

ASA 4

7,844

1,632

20.7 %

ASA 5

280

122

43.6 %

Stratification (subgroup analysis)
If only a few influencing variables are known with a limited
number of effects, then the risk can be adjusted by dividing
the considered cases into strata: This stratification divides the
patient population, e.g., based on age and gender, into subgroups
representing similar treatment risks (Johnston 2003: 102). The
treatment outcome and/or the value of an indicator are calculat
ed individually for each subgroup, thus allowing the subgroups to
be compared.
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Various hospitals are compared with each other in order to
account for each of the individual results in the corresponding
subgroups.
Additive scoring, by contrast, involves assigning a value to
different characteristics and/or risk factors and then adding
up these values to obtain a sum for each individual patient.
One e
 xample is the CRB-65 score used in the clinical area
Community-acquired pneumonia.
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Table 2: CRB-65 score for “Community-acquired pneumonia”
Letter

Description

C

Pneumonia-related disorientation in time,
place or person (“Confusion”)

1

R

Respiratory rate ≥ 30/min
(“Respiratory rate”)

1

B

Low blood pressure. Diastolic blood
pressure (DBP) ≤ 60 mmHg or systolic
blood pressure (SBP) < 90 mmHg
(“Blood pressure”)

1

Age ≥ 65 years

1

65

Value

This score is applied to predict the patients’ prognosis (i.e.,
expected mortality) for each risk class:
Table 3: Prognosis by CRB-65 score
Total CRB-65
score

Expected, study-derived
mortality

0

0.9 %

1

5.2 %

2

12.0 %

3–4

31.2 %

Here, risk groups based on additive scores are indicated as
subgroups in the clinical area and only these groups are
accounted for in the inter-hospital comparison. In other words,
additive scores are analyzed as a stratification.

Regression analyses
If the impact of many variables, both categorical (e.g., gender)
and continuous (e.g., blood pressure), are to be accounted for
at the same time in a risk adjustment, then it is common to use
regression analyses. Multiple logistic regressions examine the
impact of multiple risk factors on a binary quality indicator (e.g.,
“patient died”: yes/no). A comprehensive presentation including
additional information about the computation, results and their
interpretation can be found in the 2009 German Hospital Quality
Report.
In the clinical area Neonatology, for example, Poisson regression is used to calculate an indicator that does not refer to
the number of persons, but to the number of infections per
1,000 treatment days.

Calculating individual patient risks and riskadjusted indicator values
Using risk adjustment, the expected probability of the p
 redicted
event (e.g., “in-hospital mortality”) can be determined by
accounting for the patient’s risk profile. This expected event
probability (E) is set in relation to the actually observed event
rate (O). In this context, calculating the O/E ratio is a common
way to compare hospitals (Ash et al. 2013: 342). This metric is
also called the SMR (standardized mortality rate): An O / E ratio
© 2014 AQUA Institute GmbH

of 1 indicates that a hospital is within the risk-adjusted average,
whereas an O / E ratio of 2 points to a (risk-adjusted) doubling
of the hospital-specific outcome with respect to the analyzed indicator. By contrast, an O / E ratio of 0.5 signifies a (risk-adjust
ed) halving of this outcome. Notwithstanding the above, these
numbers need to be interpreted cautiously, as explained below in
the section on the caseload problem.

Further development of existing monitoring
methodology and risk adjustment
Regression-based procedures allow for a more comprehensive
and precise risk adjustment than stratifications and additive
scores (Jin et al. 2005). Therefore, the AQUA Institute strives to
risk-adjust as many outcome indicators as possible ( additionally)
on the basis of statistical models over the long term. At the time
the AQUA Institute was commissioned by the G-BA in 2009, only
4 % of the QA procedure indicators were risk adjusted on the
basis of logistic regression; now, this applies to almost 20 % of
the indicators.
The adjustment variable selection is of elementary importance
and must be undertaken individually for each quality indicator.
In certain circumstances, additional adjustment variables must
be identified and the suitability of previously used variables
re-verified. The influencing variables should be selected accord
ing to both substantive as well as statistical criteria.
It is crucial to select factors that the hospital itself cannot in
fluence, e.g., patient characteristics at the time of hospital
admission. By contrast, factors that a hospital can indeed
influence, such as waiting periods until surgery, may not be
adjusted because it is exactly these influenceable factors that
illustrate the quality differences between hospitals and, consequently, must remain identifiable. Potential influencing factors
on the patient level can be divided into the following categories:
pp

Demographic factors (e.g., age, gender)

pp

Clinical factors (e.g., co-morbidity)

pp

Socioeconomic factors (e.g., education)

pp

Health-related behaviors (e.g., smoking)

The aim of risk adjustment is to adjust the quality indicators
for risk adjustment based on data that can be collected as
comprehensively as possible at reasonable cost. Access to
routine data plays a key role here because it allows cost-effective consideration of numerable influencing variables, which
beyond this are only partially contained in the current quality
assurance data set.
The example of ASA classifications cited above points to such
potential risk adjustment problems. For instance, it is g
 enerally
known that classification by ASA scores has been variously
understood and documented (Ranta et al. 1997; Haynes et
al. 1995). Such classifications may even encumber any betweenhospital comparability. This situation shall be taken into account
in the further development of the existing clinical areas by
converting to risk-adjusted quality indicators.
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The caseload/prevalence problem
The majority of quality indicators have “unfavorable” statistical
properties, particularly due to especially low and/or especially
high frequencies of the events to be measured. Depending on
the indicator, these low or high frequencies may indeed be intentional: Outcome indicators ought to point out quality deficiencies,
i.e., preferably rare events. Process indicators, on the other hand,
examine compliance with medical guidelines: Hence, indicators
are often close to 100 %. The largest caseload possible is required to be able to factually differentiate hospitals without quality deficiencies from those with potential quality deficiencies.
If the number of patients (caseload) receiving certain treatments
in a hospital is low, then the probability that an observed rare
event (e.g., complications) occurred by chance is high. Low
caseloads and rarely occurring events encumber the statistical
reliability of conclusions about the quality of treatment and lead
to what is called the caseload/prevalence problem (Heller 2010).
International quality assurance research is aware of this
conundrum. In the USA, for example, only one (coronary ar
tery bypass graft) out of 7 surgical procedures was found to
have indicators that were sufficient to reliably detect actual
and not merely random differences in data/events (Dimick
et al. 2004). Several years ago, outcome quality indicators
from various inpatient clinical areas were similarly studied
in Germany, too. In this context, second-generation Helios
indicators, selected BQS indicators and A indicators from the
“Quality assurance with routine data (QSR)” project were exam
ined. Here, serious problems were identified for the majority
of indicators with regard to their power to reliably distinguish
hospital-specific outcomes from one another (Heller 2010).

To answer the pivotal question as to whether an indicator
measures actual deviations or just mere random fluctuations,
scientists several years ago investigated the discriminatory
power of quality indicators by proposing the following hypoth
esis (Dimick et al. 2004): Hospitals with poor performance
defined as having mortality rates of at least double the national
average should also achieve actually below-average treatment
outcomes on a 95 % significance level and be detected with a
probability of 80 %. Based on this hypothesis, the minimum
caseload needed was calculated and how many hospitals
actually achieved these caseloads determined. The minimum
caseload needed for the aforementioned indicator “Mortality
among at-risk live births” is 1,055. In data collection year 2012,
only one out of 517 hospitals met the caseload. This suggests
that the power of this quality indicator is unsatisfactory.
Within the scope of the “expeditious analysis and evaluation of
indicators for the external quality assurance of inpatients with
respect to their suitability in public reporting at hospital level”,
the AQUA Institute analyzed a total of 302 indicators for external hospital quality assurance using the described methods
(AQUA 2011). Figure 2 illustrates how 44 % of the indicators of
the data reporting hospitals do not possess sufficient discriminatory power. For 87 % of the indicators, less than half of the
hospitals have the necessary discriminatory power. Based on
the above-mentioned criteria, only 7 % of the indicators analyzed
proved to have sufficient discriminatory power for more than
75 % of the hospitals.
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This problem can be illustrated using the example of the quality
indicator “Mortality among at-risk live births” from the clinical
area Neonatology. In data collection year 2012, the mortality
rate in this area was 0.86 %, with data being reported on an
average of 180 cases per hospital. Figure 1 shows the distribution of hospital-specific mortality rates. 517 hospitals reported
data relevant to this. 309 of these hospitals reported no deaths.
When an indicator misses almost 60 % of the units in the set
studied, there is a strong hint at measurement problems.
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Figure 2: Quality indicators in ascending order of discriminatory power
(AQUA 2011)
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Figure 1: Distribution of hospital-specific mortality rates in the clinical
area “Neonatology”
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Solution approaches
Multiple approaches have been proposed to solve the wide
spread problem of indicators with poor discriminatory power:

pp

pp

To consider longer time periods, i.e., the caseloads can be
multiplied by combining several data collection years. The
analysis of moving averages and generation of cumulative
sum plots or morbidity/mortality control charts similarly
belong to this category (Tekkis et al. 2003). Combining individual healthcare providers into healthcare provider groups
is another way of increasing caseloads. This includes, e.g.,
volume-outcome analysis, regional overviews or analyses
of a healthcare provider’s various locations.
Multilevel and empirical Bayesian analyses can be applied
as approaches to solve the caseload/prevalence problem.
Here, in addition to the calculated value for a hospital, it is
assumed that an informative prior exists, which is the glob
al mean in an empirical Bayesian analysis. Distributions
are calculated based on this informative prior, which can
reduce variance and possibly lead to better predictive ability of
healthcare provider-related outcomes (Ash et al. 2013; Dimick
et al. 2010).
Combining multiple quality indicators into a quality index
is a further possibility for solving the caseload/prevalence
problem (Iezzoni 2013; Heller et al. 2011; Heller 2010;
Heller 2008). The expression “composite measure” is also
used internationally in this context (Iezzoni 2013; Dimick et
al. 2012; AHRQ 2011b; Staiger et al. 2009). However, the
term is often used to describe measured values combined
across several clinical areas.

Indexing
The latter solution to the caseload/prevalence problem will be
explained using the following example of the “quality index of
premature infant care” newly introduced in 2011 in the clinical
area Neonatology. The “quality index of premature infant care”
is based on the following indicators (hierarchically sorted by
disease severity):
pp

Mortality of the child

pp

Intraventricular and periventricular cerebral hemorrhage

pp

Necrotizing enterocolitis requiring surgery

pp

Cystic periventricular leukomalacia

pp

Bronchopulmonary dysplasia

pp

High-grade retinopathy of prematurity

All of the mentioned end points were risk adjusted using
multinomial logistic regression for the calculation of the quality
index. Figure 3 shows the distribution of the hospital-specific
frequencies for the quality index of premature infant care.
The results found one of the above-mentioned end points of
the individual indicators (child mortality, intraventricular and
periventricular cerebral hemorrhage, necrotizing enterocolitis
requiring surgery etc.) in 1,802 (18 %) of the 10,000 total ana
lyzed cases. The described assumption of a 95 % significance
level and an 80 % detection probability produces a minimum
number of cases of 36. This was achieved by as many as 36 % of
the reporting hospitals. In comparison to considering only neonatal mortality, using the index results is a significant improvement
© 2014 AQUA Institute GmbH
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Figure 3: Hospital-specific prevalence of the quality index

of the statistical discriminatory power. The influence of random
errors is considerably alleviated by the application of quality indices. A clear improvement of the measurement quality is thus
expected from the application of quality indices.
Once all quality indicators are considered individually, the
overall view conveys a more detailed picture of the clinical
area. However, this provides so much information that the
evaluation is dependent on the background knowledge and
the perspective of the observer. Accordingly, the result can be
appreciated d
 ifferently. On the other hand, a uniform and transparent procedure exists for classifying a healthcare provider
when c alculating a quality index that allows more objective and
more reliable comparison of hospital results. By additionally
presenting the results of individual indicators, it is also p
 ossible
to determine which indicators have caused the discrepancy.
In order to confront the problem that is due to closely correlated complications, a quality indicator hierarchy was created:
For example, cerebral hemorrhage is only counted in surviving
children and a necrotizing enterocolitis (a bowel disease) is only
counted in surviving children without cerebral hemorrhage etc.
When considering the afore-stated complications individually,
the influence of results higher up in the hierarchy usually goes unaccounted for. By contrast, the quality index implicitly a
 ccounts
for this fact because both deceased children and children with
a higher-grade retinopathy of prematurity are determined. If a
hospital is statistically discrepant in a q
 uality index because of
bad results in higher-grade retinopathy of prematurity, but has
individual, hierarchically higher indicators (mortality, cerebral
hemorrhage, enterocolitis etc.) showing above-average good
values, then this may indicate that the discrepancy for the
higher-grade retinopathy of prematurity only emerged because
of the good outcome quality of quality indicators on the higher
hierarchy level for premature infant care.
A consensus was reached with the Federal Experts’ Working
Group for Perinatal Medicine that all indicators of the index will
initially be given equal weight. Indicators varying greatly in scope
(e.g., mortality or a higher-grade retinopathy of prematurity)
are thus included currently in the index equally. This problem
could – theoretically – be resolved relatively easily by weight
ing the individual indicators. However, it is very complicated
German Hospital Quality Report 2012
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to determine the weighting factors based on substantive criteria
and/or by reaching a consensus with experts. This problem has
also been observed, e.g., in the metric “disability-adjusted life
years” (Murray 1994). Moreover, it was previously found in other
contexts that simple indices often produce similarly good results
as more complex ones (Iezzoni 2013).

Confidence intervals
A further improvement in the interpretation of quality indicators based on small caseloads has been achieved by changing
the way the confidence interval is calculated to a method derived from deliberations by the mathematician Edwin Wilson.
The confidence interval gives a range which includes the actual
value of a quality indicator, while accounting for all events with
a specific probability.
The literature discusses numerous methods for calculating
confidence intervals for categorical variables (variables that
assume only a few values, e.g., 0 and 1, as is the case for most
quality indicators). Unfortunately, no one method has emerged
as most suitable (Cousins et al. 2010). Such variables cannot be
used to obtain exact coverage probabilities – i.e., probabilities
indicating that the true value lies within the c onfidence interval
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(Pires et al. 2008). Consequently, a tradeoff between the
precision of coverage probability and width of the confidence
interval exists and consequently a compromise needs to be
found.
The Agency for Healthcare Research and Quality, the operating
division of the U.S. Department of Health & Human Services
that addresses quality assurance issues, employs a calcula
tion method based on the deliberations of the statistician
Abraham Wald, which has been frequently used in Germany as
well (AHRQ 2011a). However, calculation according to Wald’s
method harbors the danger that confidence intervals become
so wide that they include extreme-case values not achievable
in reality (Newcombe 1998). For that reason, the confidence
intervals in German external quality assurance have been calculated according to the Wilson method since data collection
year 2012 (Agresti et al. 1998). The confidence intervals obtained by this method are slightly narrower and can work with
smaller caseloads to achieve sufficient accuracy. In other words,
the calculation of confidence intervals according to the Wilson
method leads to narrower, yet ultimately more realistic intervals.
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The primary mission of quality assurance is to measure and
present the quality of care. The results are reported on both the
state and federal level as well as by the hospitals themselves
and thus provide a basis for comparing healthcare providers,
treatment options and regions. The results can also serve as a
helpful guide for patients. Therefore, it is important that quality
assurance itself is also constantly monitored and updated. For
example, the critical question must be asked as to whether good
results actually reflect a good healthcare situation or whether
limiting factors exist which have to be accounted for when
interpreting the results and, in turn, necessitate adjustment of
a QA procedure. The concept of control and updating is called
system maintenance and serves to align quality assurance
procedures with current medical developments and knowledge
from prior implementation.
System maintenance is based on the following questions:
pp

Have proposed changes been submitted, e.g., by experts of
the Federal Experts’ Working Groups or the State Administrative Offices for Quality Assurance (LQS)? How have they been
assessed? Which form of implementation is appropriate?

pp

Have hospitals reported documentation problems that mandate a change in data collection or evaluation?

pp

Have new guidelines been developed or existing ones been
updated for the medical healthcare service under consideration?
Do the existing quality indicators continue to measure the quality
of care properly, do they need to be adapted to current recommendations or should they be re-developed as appropriate?

pp

Do the quality indicators identified not allow the quality deficits
to be measured sufficiently in relation to the decision to treat,
the healthcare service itself or its results because further development or realignment of the quality assurance procedure
would be required (e. g., with inclusion of the outpatient sector,
a patient survey or follow-up, i.e., longitudinal observation)?

pp

Is a fair comparison of hospitals possible based on existing
quality indicators or do patient-related factors impacting
treatment outcomes exist that healthcare providers cannot
influence and which were previously unaccounted for? Can
this be compensated for by risk adjustment?

pp

Is the target population (caseload) of the quality indicators sufficiently large enough to prevent the results from
being coincidence-dependent (catchphrase: discrimination
capability)?

pp

Are the collected QA data consistent with the corresponding
data in the literature? Do the QA data-based results reflect a
different reality of care or coding? Which conclusions can be
drawn from the analyses or the data collection?

pp

Do the activities of others influence the quality assurance
procedure, such as changes in legislation or classification
made by the German Institute of Medical Documentation
and Information (DIMDI)?

pp

Is it possible to lower the documentation costs for hospitals without limiting the power of the analyses and/or with
an improved cost-benefit ratio for quality assessment? Is
a harmonization with other data collection systems in the
healthcare system possible (e.g., cancer registries)?
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pp

Does evidence gathered during the Structured Dialogue with
the hospitals or during quality control of the data (data validation) suggest that there is a need to change the quality
indicators or the data collection procedure?

pp

Are there technical reasons that mandate adjustments in
relation to collection, export or transmission of the data?

pp

Which institutions should be included (e.g., DIMDI when
changes are indicated in the classification of diagnoses)?

pp

Have changes in the way data were collected in the previous
years made an adjustment in the calculation formula become
necessary?

As this multitude of questions suggests, system maintenance is
a continual process involving many stakeholders where a broad
number of quality assurance elements (e.g., descriptions of the
indicators, calculation formulas, trigger criteria, documentation
forms) have to be considered. There is a set sequence according
to which the required adjustments and modifications are made
in the QA procedure. For example, the conditions for data col
lection and transmission, called the data specification, must be
published six months before the respective data collection year
commences. This gives the software suppliers enough time to
implement the changes. Conversely, the rules for calculating
quality indicators cannot be published until after the respective data collection year is over: this allows the results of the
reported data and feedback from the hospitals to be included.
Table 1 lists the elements of quality assurance requiring
changes within the scope of system maintenance, whenever
regulations in the healthcare system are amended, but also
when changes in the clinical areas mandate it as well. It becomes obvious that processes relating to one data collection
year have a lead-in and follow-up and span up to a course of
4 years in total. This makes it even clearer why evidence and
resolutions relating to one data collection year can often not
be implemented until two or three calendar years later. For ex
ample, if evaluation of the indicator results for data collection
year 2012 exposes a need for adjustment in spring 2013 that
also affects data collection, then this change cannot be implemented for data collection until the year 2015 and cannot
be presented in the results reports before the year 2016. To
illustrate the necessity for an imperative time requirement, an
excerpt from Table 1, namely the preparation, coordination,
publication and implementation of the data specification, has
been presented in more detail in Table 2.
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Preparation and publication of the reports for Structured
Dialogue and data validation

On-site review of the documentation quality in individual
clinical areas

Conduct of the Structured Dialogue on discrepancies in
indicators and documentation

Preparation and publication of Federal Analyses and the
German Hospital Quality Report

Discussion of the results in the Federal Experts’ Working
Groups

Establishment of analyses on the federal, state and hospital
levels

Data transmission and processing; comparison of delivered
with expected records

Publication of quality indicators and their calculation formula

Preparation and coordination of quality indicators and their
calculation formula

Data collection at the healthcare providers, hotline for
documentation issues

Software development and implementation

Incorporating the correction/adjustment need in the data
specification

Publication of the data specification (data collection regulations)

Preparation and coordination of the data specification
(data collection regulations)

Data collection year 2012

2010

Table 1: System maintenance: relevant processes for data collection year 2012
2011

2012

2013

2014
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Table 2: Processes ranging from the preparation to the commencement of data collection on 1st January of a data collection year

Viewing (internally and externally) proposed changes received
up to 30th June
Internal, cross-clinical area testing by a team of experts
Coordination of proposed changes with the Federal Experts’ Working
Groups (BFG)
Coordination with the state level
Coordination with software suppliers (SWS)
Internal test of the need for change on the part of BFG, SWS, state level
Work-up on the technical implementation options for the changes
Compilation of the need for change in a report
Dispatch of compiled proposed changes to the state offices and SWS
Coordination with the state level
Coordination with SWS
Dispatch of recommendations on the data specification to the G-BA
Deliberation in the G-BA’s committees
Checking compliance of proposed changes with data protection laws
Preparation for publication of the data specification
Amendment to the respective directive(s)
Resolution by the G-BA
Incorporation of deviations between recommendations and resolution
Publication of the data specification
Checking whether the ICD/OPS draft catalogues published by DIMDI
need amending
Collecting feedback on the published data specification
Checking whether the ICD/OPS catalogues published by DIMDI need
amending
Preparation and implementation of the need for correction/amendment
Publication of a revised data specification
Where applicable, preparation and publication of a revised data
specification
Development, testing and implementing of the software

The participants hold regular discussions aimed at making data
collection and implementation of the changes as error-free as
possible. Inherent to the complexity of system maintenance is
the interwovenness of a highly diverse number of quality assur
ance elements, such as calculation formulas, trigger criteria and
documentation forms, as illustrated in the following example:

ity assurance processing. The facts of the matter are reviewed
from a medical and methodological perspective. Against this
backdrop, a varied range of options emerges:

A hospital or a State Administrative Office for Quality Assurance
reports a case to the AQUA Institute. A computationally discrep
ant indicator result was triggered by a certain concomitant
disease. The request is to exclude these types of cases from qual
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pp

The affected cases can be excluded from data collection

pp

The affected cases can be excluded from indicator calculation

pp

The documentation form can be modified

pp

The affected cases can be subjected to a special analysis
via stratification

pp

This particular situation can be compensated for by risk
adjustment
© 2014 AQUA Institute GmbH

211

Background

Maintenance of current clinical areas (system maintenance)

pp

A recommendation can be made to create what is called a
minimal data set for the occurrence of the corresponding
case scenarios

pp

Recommendations can be made to evaluate such cases in
the Structured Dialogue

All potential solutions trigger interrelated consequences. If the
cases are excluded, the data basis for indicators shrinks in
such a way that its measurement properties may be diminished.
Additionally, similar cases might exist where an identical procedure is indicated. It is not always possible, however, to exactly
delineate between the patient population to be included and
specific isolated cases. If the minimal data set approach is used
as a solution, a discrepancy criterion might be applied that
determines whether a hospital assigns cases of minimal documentation too frequently. If the issue is not clarified until the
Structured Dialogue, avoidable extra work for the participating
institutions might arise at this point.
Every need for change – whether reported or identified by the
AQUA Institute – is incorporated into such deliberations relating
to system maintenance. Oftentimes, special assessments are
prepared for such cases in order to enable evaluation of the
extent of the problem in quantitative and qualitative terms.
Questions of a medical, methodological or technical nature that
arise and any drafted implementation proposals and their justification are presented to the different participants and discussed
as appropriate. In particular, the following levels are involved:
pp

Federal level: Within the scope of external hospital q
 uality
assurance, the Federal Experts’ Working Groups here s upport
the AQUA Institute, particularly from the medical standpoint
and within the scope of the Structured Dialogue in the direct
clinical areas.

pp

State level: The State Administrative Offices for Q
 uality
ssurance are the contact partner for the hospitals in
A
relation to the indirect quality assurance procedures and
thus liaise regularly with the healthcare providers. Together
with the experts’ working groups on the state level, they
review and assess the computational discrepancies in the
Structured Dialogue. The State Administrative Offices for
Quality A
 ssurance forward the feedback from the h
 ealthcare
providers and make their own recommendations. R
 egular
coordination takes place with the State Administrative
Offices; moreover, state representatives are also members
in the Federal Experts’ Working Groups.

pp

Software suppliers (SWS): Primarily, questions relating to
technical implementation are cleared up with the software
suppliers, who are the ones who technically implement the
data collection and data transmission regulations and are
thus a further link in the chain to the hospitals.

pp

Federal Joint Committee (G-BA): The G-BA is informed about
the outcome of the consultation and/or the recommended
changes in an annual report. This body decides on the need for
action and/or on how recommendations will be implement
ed and drafts, where applicable, the required amendments to
the respectively underlying directive(s).

Irrespective of the levels directly involved in the consultations
and of the affected hospitals, every other person or institution
can moreover get involved in the modification, amendment and
© 2014 AQUA Institute GmbH

further development of quality assurance policy: On its website
www.sqg.de, the AQUA Institute provides a form for people to
submit change proposals.

Conclusions
The aforementioned begs the question as to which conclusions
can be drawn from the described interlinking of review, verification and consultation steps.
pp

System maintenance is a complex, complicated and therefore
very cumbersome process that is indispensable for ensuring
that quality assurance is adapted to the currently prevailing
circumstances.

pp

Given the constantly evolving framework conditions, this
adaptation process must also take place just as continually.

pp

Even minor changes to one element can have wide-reaching
consequences for other areas and/or indicators. This inter
meshing must always be given consideration and may lead to
the proposed changes being rejected.

pp

All institutions making decisions that impact quality assur
ance must account for the individual steps in system maintenance and their time frames. For example, it was recently
resolved that the hospitals are required to publish a special
Structured Quality Report for each of their locations in the
future. This location-related analysis must be implemented
over the short term in order to be able to consider it commensurately in the data specification.

pp

Any comprehensive further development or even realignment
of the clinical areas cannot take place exclusively within the
scope of system maintenance. Separate development services are needed for this.

pp

The predefined deadlines for processing the data specification have meanwhile reached their critical limit. This is due
to new requirements that have to be incorporated into the
system maintenance process. For example, the changes
resulting from the system maintenance recommended for
data collection year 2014 no longer provide a sufficient
basis for decision making about the requisite data collection.
Rather, what is needed is a final compilation and justification
of all data fields to be documented in the future. This in turn
leads to the difficulty that required changes not emerging
until after the consultation rounds with the G-BA have to be
incorporated into the data specification to be prepared in
the follow-up and that testing processes may fall by the wayside due to time constraints. A similar problem is that the
collection of longitudinal indicators planned for the future
and the interconnected gathering of personal data adds
even more time to that required for verification to ensure
compliance with data protection laws. The consequences of
the ever-more tightly set deadlines have already made themselves noticeable in the data specification for data collection
year 2014. Indeed, the results of further development of the
clinical areas on joint replacement and pacemaker surgeries
were not implemented as planned starting in 2014 – leading
to another year without follow-up and another year with the
difficulty of assigning interventions to the individual clinical
areas for joint replacement.
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Further development of external hospital quality assurance
Dr. Karl Tasche, Cristina Thole, Thorben Breitkreuz

As explained in the previous chapter, system maintenance of
existing quality assurance procedures (clinical areas) includes
routine verification and, where applicable, adaptation of data
collection and algorithms. That said, implementation of essen
tial modifications which by far exceed the scope of system
maintenance can be seen as characteristic for the further
development of quality assurance procedures.
One of the most important innovations to be made is a follow-up
that allows longitudinal documentation and evaluation of c linical
courses. The present chapter reports on the development of
follow-up indicators for various clinical areas of external hospital
quality assurance:
pp

Pacemakers: Implantation, Replacement of generator/bat
tery and Revision/system replacement/removal

pp

Orthopedics and trauma surgery: Hip replacement –
Primary implantation; Hip replacement – Revision and
component exchange; Femoral fracture near the hip joint;
Total knee replacement – Primary implantation and Knee
replacement – Revision and component exchange

Development of inpatient follow-up for quality
assurance in pacemaker therapy
In its meeting on September 20, 2012, the Federal Joint Committee (G-BA) commissioned the AQUA Institute to undertake
sector-specific further development of the three pacemaker
clinical areas. The commissioned task was to prepare a list
of quality indicators suitable for clinical monitoring (followup indicators) along with an analysis concept that could be
applied in this regard. The AQUA Institute started working on
these developments in the fall of 2012 and turned in its project report to the G-BA on March 28, 2013. The G-BA issued
its approval on June 20, 2013.

Background
The data basis for external hospital quality assurance derives from
the clinical cases and/or performed interventions documented by
the inpatient healthcare providers. The following clinical cases are
documented for the quality assurance of pacemakers:
pp

Implantations

pp

Replacements of generator/battery

pp

Revisions/system replacements/removals

The pacemaker clinical areas are defined according to these
three types of interventions. The current analyses of data col
lection year 2012 are reported in the results for these clinical
areas. Characteristic of the current analyses is that clinical
cases are examined in isolation. An evaluation of clinical
courses that draws upon interrelated clinical cases of one and
the same patient has not taken place to date.
The examination of individual clinical cases in isolation – in this
context, one refers to one-point analyses and/or one-point indicators – is appropriate for indication indicators and for process
indicators that refer to individual interventions. For example,
the presence of a (guideline-compliant) indication for a pacemaker at the time of the intervention (implantation) is verified.
German Hospital Quality Report 2012

For evaluating long-term outcomes, however, one-point indicators are less suitable. In pacemaker therapy, pivotal criterion
for a successful outcome is the longest possible functionality of
the pacemaker system. In other words, a successful intervention
should lead to the following results:
pp

Longest possible lifetime of pacemaker generators/batteries. A follow-up procedure (i.e., replacement of generator/
battery) should not take place until it is absolutely indicated
because the battery is depleted. (Too) frequent replacements
of the generator/battery elevate the risk of systemic infection
and are an avoidable impairment of the patient’s quality of life.

pp

Non-occurrence of complications. Complications after a
pacemaker intervention count as evidence of potential qual
ity deficiencies in the performance of the intervention.

The two treatment outcomes – long service lifetimes and freedom from complications – can only be adequately evaluated if
the follow-up can be monitored for a predefined period after an
intervention, i.e., during the follow-up interval. This allows the
patient-related registration of subsequent events like generator/
battery replacement, pacemaker system revision or complications.
It also becomes evident that a one-point analysis is not suf
ficient in this context. Rather, clinical cases must be examined
over their longitudinal course. The primary intervention used as
reference point for follow-up is called the index intervention. An
implantation, a replacement of generator/battery or a r evision
of the pacemaker system can be an index intervention. The
time point of the index intervention defines the beginning of
the follow-up interval, within which any subsequent events that
occur are documented.
The data currently collected for external hospital quality assur
ance do not yet allow index interventions to be synthesized with
follow-up procedures performed at the same or at other hospitals. Up to now, a replacement of generator/battery performed
in December 2012 cannot be assigned to a primary pacemaker
implantation that took place in January 2010. Since the complete
obviation of a review of long-term treatment outcomes has never
been a feasible option, approximate quality indicators for treatment outcomes have been invented on the basis of non-linkable
one-point data. The indicator “Pouch problem as indication for
intervention” will be used as an example to demonstrate how
this is handled (see Pacemaker – Revision/system replacement/
removal in the section “Results”).
pp

The data basis is formed by the clinical cases documented in
the clinical area Pacemaker – Revision/system replacement/
removal (i.e., exclusively follow-up procedures which currently
can still not be assigned to their index interventions).

pp

A universe of index interventions (including the index interventions preceding those interventions documented in the
clinical area) cannot be determined.

pp

Therefore, for a hospital-level analysis, the target population of
the indicator is estimated based on the current implantation
volume at the respective hospital. This value is produced
as the sum of the implantations and generator/battery replacements performed in this hospital in the data collection
year under consideration.
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pp

This definition of the target population affects the numerator
of the indicator. If the reference value represents the implantation volume of the hospital, the numerator can only account
for follow-up procedures whose index interventions likewise
took place at this hospital (the documentation on Revisions/
system replacements/removals contains the data field “Place
of last surgery prior to this intervention”. This notation makes
it possible to determine whether the preceding intervention
had been performed at the same hospital).

pp

Revision interventions for index interventions performed
elsewhere thus remain unaccounted for.

Within this approach, it must be assumed that the ratio of the
number of follow-up procedures for the index intervention at the
affected hospital to the implantation volume of the hospital approximates the ratio of the number of all follow-up procedures
to the number of all index interventions. For one-point data,
this approximation provides the best available way to estimate
revision rates. Nevertheless, the quality of the approximation is
not the only problem. Another drawback is that clinical courses
which relate to an index intervention at hospital A but whose
follow-up procedures were performed at hospital B cannot be
measured by this method.

Analyses on the federal level do not need to exclude follow-up
procedures with index interventions performed elsewhere because it can be presumed that (nearly) all index interventions
were performed in the Federal Republic of Germany. On the
federal level, this allows the calculations for outcome indicators
to be compared with and without exclusion of the follow-up procedures for index interventions performed elsewhere. Table 1
shows the corresponding results on three outcome indicators
of the clinical area Pacemaker – Revision/system replacement/
removal from data collection year 2012. These are indicators
for complications leading to the indication for revision interventions.
The comparison in Table 1 shows that a restriction to clinical
cases with a preceding index intervention performed at the
same hospital leads to an underestimation of revision rates. A
substantial proportion of complications leading to readmission
to the hospital thereby remain inaccessible to quality assur
ance. This proves that powerful follow-up indicators based on
mutually assigned index and follow-up procedures are of pivotal
importance to the evaluation of clinical courses.

Table 1: Follow-up procedures with different indications for revision (as a percentage of implantation volume)
Quality indicator

Accounting for follow-up procedures
with preceding surgery at the
same hospital only

Aggregate follow-up
procedures (accounting for
all follow-up procedures)

Pouch problem as indication for intervention

0.8 %

1.5 %

Lead problem as indication for intervention

3.2 %

3.7 %

Infection or generator/battery perforation as
indication for intervention

0.4 %

1.2 %
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Follow-up indicators
Within the scope of the further development project, four followup indicators were devised to review the outcome quality of
inpatient pacemaker therapy:
pp

pp

Indicator 1: 4-year service lifetime of old pacemaker generator/battery with a one- or dual-chamber system
Indicator 2: Hardware problems (generator and/or lead) as
indication for follow-up procedure within 8 years

pp

Indicator 3: Infection or generator/battery perforation as
indication for follow-up procedure within 1 year

pp

Indicator 4: Procedure-associated problems (lead and/or
pouch problems) as indication for follow-up procedure within
one year

In very simplified terms, analysis of the follow-up indicators
can be described as follows:
pp

The index interventions within a defined period form the
universe (denominator) of the indicator.

pp

The numerator is determined by the number of index interventions for which a follow-up procedure was documented
within the follow-up interval. The corresponding calculation
accounts not only for the number of follow-up procedures,
but also for the time to their respective index intervention.
– For follow-up indicator 1, all replacements of generator/
battery and revisions are considered that were document
ed within 4 years of the index intervention.
– The numerator of indicators 2 to 4 includes revisions
documented within the follow-up interval which have a
certain “Indication for follow-up procedure” (hardware
problem, infection or generator/battery perforation, or
procedure-associated problem) that differs depending
on the indicator.

The described calculations for follow-up indicators are predicat
ed on the ability to be mutually linked via a patient pseudonym
to the documented interventions affecting the same patient.
This possibility is created by
pp

extending the documentation of clinical cases to include the
patient-identifying data (PID) and

pp

implementing a trust center that defines patient pseudonyms
based on the PID, which are similarly added to the documentation.

For the future, this will make records available to the AQUA
Institute, as Federal Analysis Office, which can be merged via the
patient pseudonym. Note here that the trust center uses the PIDs
to create patient pseudonyms, but does not pass them on. The
key “patient pseudonym” can then be used to assign the follow-up
procedures to preceding index interventions.

Further development of orthopedic/trauma
surgery clinical areas
Background
At present, the following orthopedic/trauma surgery clinical areas
count as established within external hospital quality assurance:
German Hospital Quality Report 2012

pp

Femoral fracture near the hip joint (17/1)

pp

Hip replacement – Primary implantation (17/2)

pp

Hip replacement – Revision and component exchange (17/3)

pp

Total knee replacement – Primary implantation (17/5)

pp

Knee replacement – Revision and component exchange (17/7)

All indicators for these clinical areas measure events occurring
during the patient’s hospital stay and are therefore unable to
document complications occurring over the later clinical course.
Previously, these clinical areas were analyzed separately. For
example, replacement surgeries from clinical areas 17/3 and
17/7 that potentially supply evidence of complications can thus
not be linked to the primary interventions from 17/1, 17/2 and
17/5. Hence, neither can conclusions be made about whether,
for what reasons and after which period of time patients had to
undergo repeat surgery.
Likewise, the medical literature points out that a sole analysis of
events occurring during patient’s hospital stay is less powerful
and conclusive from a qualitative perspective. Almost one-third
of all complications associated with hip replacement surgery
do not occur until after the patient is discharged from the hospital. For years, the Federal Experts’ Working Group has therefore
been demanding a conversion to a cross-sectoral procedure.
This way, the quality data from outpatient healthcare providers
can be included as well.
Back in 2010, the G-BA had commissioned the AQUA Institute
with the new development of quality indicators, i nstruments and
the interrelated documentation for cross-sectoral procedures
on total hip replacement care and total knee replacement care.
The final reports on this were submitted and approved in 2012.

Which innovations are still pending?
The major portion of this new development commission
entailed the job of creating the future prerequisites for having
the procedures Primary implantation and Revision and compo
nent exchange, collected separately at present, documented
together in the two total joint replacement clinical areas (knee
and hip). Collection using a mutual documentation sheet facilitates a more precise separation of planned (elective) total joint
replacement surgeries, for example due to age-related wear,
from non-elective total joint replacements, for example, due to
accident-related injury. Since the same German operation and
procedure codes (OPS) are coded, for example, for total hip replacements in the two types of implantations, delineation had
hitherto only been possible using inclusion and exclusion criteria based on the diagnoses (ICD). In individual cases, however,
this delineation was not enough, leading to double documentations in the previous clinical areas 17/1 and 17/2 (see Fig. 1).
The currently existing indicator set for clinical areas 17/2, 17/3,
17/5 and 17/7 was revised for the two further developments
“Hip replacement care” and “Knee replacement care” and adapt
ed to the current state of medical knowledge. While data on a
total of 98 indicators in the existing clinical areas still need to
be documented and analyzed for data collection year 2013,
implementation of the further developments would reduce the
indicator set to 38 indicators for adequately measuring quality.
This translates into a substantial reduction in processing and
documentation costs.
© 2014 AQUA Institute GmbH
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Current clinical areas

17/1

17/2

17/3

Femoral fracture near the hip joint

Hip replacement – Primary implantation

Hip replacement – Revision and
component exchange

Further development

Treatment of femoral fractures near
the hip joint using fixating metal
components

Treatment of an artificial hip joint
(total hip replacement care)

Figure 1: Further development exemplified by total hip replacement care

Furthermore, the further developments are aimed at solving the
“Problem of small caseloads” (see chapter “Risk adjustment”).
There are numerous quality indicators, particularly outcome
quality indicators that have “unfavorable” statistical properties.
If, for example, the number of certain treatments at a hospital
(caseload) is low, then the probability of “falsified” conclusions
regarding quality rises because the event measured only
occurs at such a rare frequency overall (e.g., a complication)
and might just be due to statistical coincidence. To the point:
Low caseloads and low frequencies of events encumber the
statistical reliability of conclusions about outcome quality. To
counteract this problem, quality indices were devised during
re-development that synthesize indicators for different complications into one indicator. This increases their prevalence
overall and weakens the influence of statistically random errors
when measuring quality substantially.
The most important envisioned innovation is the option for followup monitoring of complications based on follow-up indicators
that measure not only complications during the inpatient stay,
but also those not occurring until after the patient is discharged.
This is predicated on the collection of patient-identifying data
(PID). In a trial run, the AQUA Institute successfully demonstrat
ed that primary and follow-up services rendered in total joint
replacement care can be merged using patient pseudonyms
derived from the PID.
In addition to this linking of individual treatment episodes,
the future foresees documenting events that currently do
not trigger QA documentation. For instance, this can pertain
to typical complications secondary to total joint replacement
surgeries, such as pneumonia, thrombosis or even pulmonary
embolism. Previously, such complications were only document
ed up to the time of discharge from the hospital, although they
can occur many weeks later. To be able to document these
types of complications, indicators have been developed for the
envisioned quality assurance procedures that are based on
© 2014 AQUA Institute GmbH

health insurance claims data because that is where exactly this
kind of information is available. One main advantage of using
such routine data lies in the fact that no further documentation
from the healthcare providers is required.
Likewise, the patient’s perspective – that has been demanded for
years now – was accounted for during the further development
of cross-sectoral procedures. In this context, quality indicators –
for example on long-term outcome quality – have been proposed
which ought to be collected within the scope of patient surveys.
Beyond documenting the patient’s perspective, the introduction
of cross-sectoral procedures aims to collect additional quality
characteristics in the outpatient setting.
Since the given circumstances do not allow these further devel
opments to be implemented in the outpatient sector, the AQUA
Institute was commissioned to conceive of ways to achieve incremental implementation. Within the scope of what is called a
migration concept, four successive steps were delineated:
pp

Step 1: Adaptation of the specification

pp

Step 2: Testing of the patient surveys

pp

Step 3: Incorporation of health insurance claims data; devel
oping a risk adjustment model; implementation of follow-up
indicators; drafting of an analysis concept

pp

Step 4: Expansion to cross-sectoral quality assurance

On September 20, 2012, the G-BA commissioned the AQUA
Institute to implement the first step. On March 28, 2013, the
corresponding report was submitted to the G-BA for approval
and approved by the G-BA’s plenum on June 20, 2013. However,
the original objective to commence implementation with data
collection year 2014 was not accomplished. This was due to
the required amendments to the German Directive on Quality
Assurance Measures in Hospitals (QSKH-RL) and the associat
ed tests relating to data protection legislation.
German Hospital Quality Report 2012
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Conclusion
The further developments in the clinical areas Pacemaker, Hip
replacement and Knee replacement provide the initial basis for
achieving the long-pursued objective of a longitudinal analysis
in quality assurance by merging the documented data from different hospitals. The technical prerequisites for implementation
have also been created and tested.
Nevertheless, the new data flows necessary for the pseu
donymization of patient-identifying data (PID) requisite for
merging the documents of different primary and secondary
points in time have yet to be anchored in a G-BA Directive.
The Federal Experts’ Working Groups and the AQUA Institute
regret that it has not been possible to introduce the presented
developments for data collection year 2014. The conversion to a
longitudinal perspective will be a major step towards decisively
improving the power and conclusiveness of quality assurance –
in other clinical areas as well (e.g., Cholecystectomy).

German Hospital Quality Report 2012
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At present, quality indicators can be measured within the
scope of legal quality assurance pursuant to section 137a of
the G
 erman Social Code, Book Five (SGB V) only on the basis
of data collected at the healthcare providers. However, cross-

sectoral quality assurance fundamentally covers other data
sources and/or survey instruments as well; these include, but
are not limited, to patient surveys and routine data and/or the
health insurance claims data of insured individuals.

Data sources/survey instruments in
cross-sectoral quality assurance
QA documentation at the
healthcare provider

Patient surveys

Health insurance
claims data

Figure 1: Data sources/Survey instruments

QA documentation at healthcare providers
Using QA documentation, the clinical data necessary for quality
assurance are collected directly at the facility where the medical services are rendered. The healthcare provider documents
the services it has rendered and reports these data to external
quality assurance. For this type of data collection, the AQUA
Institute provides a specification which defines how and in what
way the documentation should be prepared. The specification
thus stipulates which cases even require and/or “trigger”
documentation at all (QA filter), which data must be collected
and/or documented (QA collection) and how the data flows are
technically implemented (QA data transmission). These basic
specifications were previously established for the QA documentation of (inpatient) healthcare providers only; but analogous
specifications are needed for alternative data sources and/or
for developing more modern survey instruments. Before asking
the question as to how specifications/survey instruments can
be developed for new data sources, the problem of longitudinal
data collection, i.e., the tracking of treatment outcomes and/
or patients should indeed be conducted across the sectoral
boundaries.
Previously, the testing of newly developed, cross-sectoral QA
procedures mainly relied on the experiences gained in external
quality assurance in the inpatient sector, and thus on the QA data
documented by the healthcare providers. This method cannot be
transferred to cross-sectoral quality assurance seamlessly. Irrespective thereof, it remains paramount to examine how the costs
associated with external quality assurance can be minimized
when viewed against the backdrop of increasing documentation
obligations on the part of all healthcare providers.
Besides the general aim of minimizing the documentation
costs, it is particularly imperative for cross-sectoral quality
assurance to solve the problems with respect to the triggering
of mandatory documentation (QA filter), data validation and
longitudinal analysis of treatment outcomes and the interrelated
correct assignment of outcomes and documentation respon
sibility. The given circumstances neither allow the healthcare
providers to guarantee proper triggering nor the completeness
of case documentation along the entire chain of care without
unjustifiably high costs.
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pp

In the outpatient-collective contract sector, outpatient surgeries, for example, can be identified by the nationwide
applicable codes of the German fee scale for medical services
(uniform valuation scale or EBM). However, other regional
contracts and regulations govern in the federal states above
and beyond EBM fees. For instance, as part of invoicing transactions, diagnoses can also be transmitted along with the
invoicing codes for treatments. Unlike in the inpatient sector,
there are no uniform coding rules for these, which is why their
usefulness within the scope of quality assurance is restricted
or should be verified in each individual case.

pp

Moreover, some QA relevant invoicing codes cover larger,
less specific services (e.g., “Follow-up care after ophthalmological surgeries” and not “Follow-up care after cataract
surgery”) and are thus poorly suited as case triggers and/
or for tracking the clinical course (follow-up) of a certain pa
tient subgroup (e.g., patients who underwent cataract surgery). When applicable, services relevant to quality assurance
may also be covered by the quarterly flat-rate charge. Corre
spondingly, these services (e.g., the treatment of postoperative complications) would not be assignable to the treatment
relevant to the QA procedures.

pp

In the selectively contracted outpatient sector, there are no
nationwide uniform invoicing rules whatsoever. There is little
transparency as to which selective contracts even exist at all
and what invoicing rules are applied thereto. For implementing
the first cross-sectoral quality assurance procedures, it is
thus necessary here to rely on conventionally used national
classification systems (ICD, OPS) in order to be able to reliably
identify the corresponding services. However, here, we also
have the problem of inconsistent and/or non-existing coding
guidelines and directives.

pp

It is inherent to cross-sectoral analysis that several healthcare providers may be involved in treatment. This begs the
question as to which healthcare providers are responsible for
the documentation of which treatments and, specifically for
which results/outcomes. A clear answer to this question is
even more important if the aim of QA procedures is to allow
a fair comparison of healthcare providers as the bottom line.
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Patient surveys
The first patient surveys within the scope of cross-sectoral quality assurance are currently being developed as another potential
survey instrument. The incorporation of the patient’s perspective into external quality assurance aims first and foremost to
consider aspects which cannot be measured based on health
insurance claims data or QA data documented by healthcare
providers, e.g., treatment outcomes as the patients see them or
quality of life. Patient surveys for the QA topics “Percutaneous
coronary intervention (PCI) and coronary angiography” and
“Arthroscopy of the knee joint” commissioned by the G-BA are
currently being developed. Subject to a further commission by
the G-BA, these topics will be tested conclusively.

Health insurance claims data
Objectifiable treatment outcomes, such as complications
requiring inpatient care can be best collected through health
insurance claims data. In other words, health insurance claims
data are better suited for the collection of reliable QA data than
QA documentation obtained through healthcare providers or
patient surveys. Beyond this, the use of health insurance claims
data allows the documentation burden on the part of the healthcare providers to be reduced without refraining from reliable
QA data. Currently, the exact contents, test sequences, data
flows, technical specifications and the general organization of
the collection of health insurance claims data are being coordi
nated with the health insurance companies and the G-BA. QA
data collection from health insurance claims data is supposed
to be tested in 2013 – independently of the clinical area – before specific testing is anticipated to take place on data for the
QA topics “Percutaneous coronary intervention (PCI) and coronary angiography” and “Arthroscopy of the knee joint”.

Survey instrument prioritization
Besides the obvious applications (e.g., collection of the
patients’ survival status from health insurance claims data),
two or more data sources are often available for the collection
of QA data as well. Hence, priorities for potential survey instruments must be set at the early stage of topic development
for future QA procedures, not least in order to avoid complicated double documentation. The suitability of the respective
instrument for collection of the most valid data in relation to
the quality potentials specifically defined for each clinical area
(quality targets and quality deficits) has the highest priority. Above and beyond this, the impacts on subsequent data
analysis also need to be accounted for. It must be tested, e.g.,
whether the data can still be collected within a commensurate
time interval to the medical intervention performed (index
service) (e.g., with patient surveys), whether the collected
data can be assigned to certain hospitals or whether the
data allow a comparison of healthcare providers and/or are
required for this.

sectoral quality assurance. The necessary legal and technical
prerequisites for cross-sectoral QA documentation – including
the data flow model – are in place in the form of the German
Directive on Cross-institutional and Cross-sectoral Quality
Assurance (Qesü-RL). The technical specifications, including
the necessary export format for data transmission (XML) have
been successfully tested.
That said, even the topics like Cataract surgery and Conization,
which are relatively manageable in terms of their chains of care
and follow-up periods, suggest that the survey instrument of QA
documentation by the healthcare providers quickly reaches its
limits. The currently limited possibilities in cross-sectoral data
collection can be anticipated to have negative consequences for
the conclusions targeted in terms of quality and thus overall for
the implementation of cross-sectoral quality assurance as well.
It can be assumed that the described problems will take on even
more importance in future QA procedures. This is because the
complexity of the other newly developed and also currently newly
commissioned QA procedures is that much greater (more clinical cases/episodes, more participating healthcare providers).
Accordingly, the development of the described alternative survey
instruments needs to be pursued and intensified further.
Within the scope of cross-sectoral quality assurance, these
three fundamentally suited survey instruments are in different
developmental stages (see Table 1).
In every planned clinical area of cross-sectoral quality assurance,
research should be done early in its development stage to
determine which data sources are respectively most suitable
for implementing cross-sectoral quality assurance. This deci
sion is dependent on the type of data actually available and/
or collectable for calculating the developed quality indicators at
each point along the care pathway. This, in turn, implies taking
a perspective which tests whether the available instruments are
even capable at all of measuring the identified quality potentials to a sufficient extent – prior to each development – and
which also prioritizes the instruments where applicable in order
to balance the costs against the benefits associated with the
development of new cross-sectoral QA procedures.

Conclusion
Irrespective of the fact that unnecessary or additional documentation costs for healthcare providers ought to be avoided
in each QA procedure, the method of QA documentation by
the healthcare providers in external hospital quality assurance
fundamentally proved its merits during the trial runs for crossGerman Hospital Quality Report 2012
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Table 1: Development status of survey instruments
QA documentation

Patient surveys

Health insurance claims data

Suitable for cross-sectoral procedures

Yes

Yes

Yes

Directive

Qesü-RL in place,
QSKH-RL adaptation
required

Not yet

Not yet

Data flows

Developed

Under development

Under development

Data flow trial

Completed

Not yet

Not yet

Trial results

Specification suitable
and feasible

—

—

Further steps (projected)

– Further trial runs
– Use in normal operation

Development of patient
surveys for “Percutaneous
coronary intervention (PCI)
and coronary angiography”
and “Arthroscopy of the
knee joint”

– General technical
specification
– Procedure-specific
specification for
“Percutaneous coronary
intervention (PCI) and
coronary angiography”
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Introduction

Result

An infection is a local or systemic reaction of the body to the
presence of infectious agents (bacteria, viruses etc.). Infections
are termed nosocomial if they demonstrate a chronological relationship to a medical intervention in an inpatient or outpatient
setting, i.e., were acquired at healthcare facilities (section 2
no. 8 German Protection against Infection Act (IfSG); Geffers
et al. 2002). Even in highly developed healthcare systems like
Germany’s, nosocomial infections still pose a relevant threat to
patients and therefore a continuous challenge to hygiene and
clinical infection protection.

The results of external hospital quality assurance are present
ed below in the order of prevalence of the individual types of
nosocomial infection (RKI 2012).

A representative cross-sectional study conducted in 2012 by
the National Reference Center (NRZ) for the surveillance of
nosocomial infections together with the Robert Koch Institute
(RKI) found that the point prevalence of nosocomial infections
at German hospitals is 4.5 % in fully hospitalized patients, with
3.3 % of all patients acquiring their infection during their current
hospital stay (RKI 2012). Given that around 17.8 million patients
are fully hospitalized annually (Klauber et al. 2012), approximately 800,000 patients become infected with a pathogen in
a hospital every year. According to expert assessments, about
30 % of these infections are considered preventable (Gastmeier 2010). At 24.7 %, postoperative wound infections make
up the highest proportion of all nosocomial infections. This
is followed by urinary tract infections at 22.4 %, pneumonia
(infection of the lower respiratory tract) at 21.5 % and primary
catheter-related sepsis (blood poisoning) at 6 % (RKI 2012).
For years, special attention has been focused on the prevention
of nosocomial infections. In addition to other surveillance systems, statutory quality assurance pursuant to section 137a of the
German Social Code, Book Five (SGB V) collects and evaluates
data on the occurrence of nosocomial infections in subsectors
of hospital care. Other projects are currently in development. The
following describes the occurrence of nosocomial infections –
classified according to the current quality-assured c linical areas
and types of infection. The aim hereby is to help assess the care
situation specific to Germany in 2012. The results are based on
data routinely collected w
 ithin the scope of external hospital
quality assurance.

Methodology
The indicators relating to nosocomial infections from the var
ious clinical areas of external hospital quality assurance are
compiled below. Within the scope of this chapter, special emphasis will be placed on the federal results of the indicators;
further details on numbers of cases, computationally discrepant
hospitals, etc. can be found in the chapters on the respective
clinical areas. In addition to the general comparison of these
indicator results, further analyses based on individual data
fields reflect
ing 
nosocomial 
infections in different clinical
areas are also presented. These data fields do not p
 rimarily
form the basis of a specific indicator for nosocomial infections, but are accounted for in the calculation of summarizing
indicators, among others (e.g., “postoperative complications”)
as part of a sum of diverse types of complications, including
non-infectious ones.
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Postoperative wound infections
Postoperative wound infections are typical complications of
surgical interventions. Today, they represent the most common
nosocomial infections. Wound infection is caused by the penetration of pathogens (mainly bacteria) into a surgical site via
the outer skin layer or the inner mucous membranes. These
pathogens proliferate, triggering a local reaction and/or a
systemic reaction of the whole body.
To monitor the occurrence of postoperative wound infections,
the Robert Koch Institute recommends that wound infections
be classified according to the definition established by the
Centers of Disease Control and Prevention (CDC). According to
this definition, all postoperative surgical site infections (SSI)
acquired up to 30 days after surgery are considered nosocomial.
Deep wound infections after implant operations are considered
nosocomial infections up to 365 days after surgery (NRZ 2011).
Postoperative wound infections occur at considerably varying
frequencies depending on the medical specialization and sur
gical procedure. The highest wound infection rates occur d
 uring
abdominal surgery, followed by coronary surgery, vascular

surgery and orthopedics/trauma surgery (NRZ 2012). In ex
ternal hospital quality assurance, therefore, the corresponding
indicators for postoperative wound infections are documented
on the most commonly affected orthopedic/trauma and cardiac
surgical interventions (see Table 1).
Thus far, wound infection data from the included medical
specialties could only be collected during the patient’s hospital stay. The average hospital stay, however, is currently only
8 to 10 days. This represents a relevant constraint, since the
CDC definition of nosocomial infections has a surveillance
period of 365 days after surgery for deep, postoperative SSI
after implant surgery (e.g., total joint replacement, artificial
heart valves). The indicators for orthopedic/trauma surgical
interventions refer to wound infections of any infection depth,
whereas the indicators for coronary surgery are limited to the
collection of postoperative deep SSI (mediastinitis). None of
the indicators for postoperative wound infections show any
statistically significant changes over the previous year, thus
suggesting an unchanged care situation.
The highest postoperative wound infection rates among the
orthopedic/trauma surgical interventions included can be found
after revision surgery for total joint replacements. The wound
infection rate of 3.2 % after revision surgery of total hip replacements is about five times higher than after primary total joint
implantation (see Table 1). According to the national average,
postoperative wound infection rates after treatment of an acci
dent-related fracture of the femur near the hip joint are higher
than after elective primary implantation of total hip replacements.
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Table 1: Indicators for postoperative wound infections
2011

2012
Cases (patients)

Postoperative wound infections

Reference range

Result

Reference range

Result

Numerator (O | E)*

Denominator

Trend

Femoral fracture near the hip joint
Postoperative wound infection
(QI-ID: 2274)

Not defined

1.2 %

Not defined

1.1 %

≤ 4.13

1.00

≤ 4.33

0.91

Not defined

0.5 %

Not defined

0.5 %

≤ 5.41

1.00

≤ 5.71

0.88

Ratio of the observed to the expected
rate (O / E) of postoperative wound
infections (QI-ID: 50889)

1,076
1.06 %

1,076

101,888

1,182
1.16 %

101,888

696

152,049

795
0.52 %

152,049

848

26,127

944
3.61 %

26,127

295

17,134

238
1.39 %

17,134

=
=

Hip replacement – Primary implantation
Postoperative wound infection
(QI-ID: 452)
Ratio of the observed to the expected
rate (O / E) of postoperative wound
infections (QI-ID: 50929)

696
0.46 %

=
=

Hip replacement – Revision and component exchange
Postoperative wound infection
(QI-ID: 466)

Not defined

3.4 %

Not defined

3.2 %

Ratio of the observed to the expected
rate (O / E) of postoperative wound
infections (QI-ID: 50974)

Not defined

1.00

Not defined

0,90

848
3.25 %

=
=

Knee replacement – Revision and component exchange
Postoperative wound infection
(QI-ID: 301)

Not defined

1.2 %

Not defined

1.7 %

Ratio of the observed to the expected
rate (O / E) of postoperative wound
infections (QI-ID: 51416)

Not defined

1.00

Not defined

1.24

Not defined

0.3 %

Not defined

0.3 %

26

9,472

≤ 1.7 %
(95th percentile)

0.3 %

≤ 1.0 %
(95th percentile)

0.2 %

19

7,692

Not defined

0.5 %

Not defined

0.4 %

128

34,398

≤ 1.3 %
(95th percentile)

0.4 %

≤ 1.2 %
(95th percentile)

0.4 %

114

31,373

Not defined

0.5 %

Not defined

0.6 %

36

6,467

≤ 2.5 %
(95th percentile)

0.4 %

≤ 2.9 %
(95th percentile)

0.5 %

24

5,234

295
1.72 %

=

Aortic valve surgery, isolated – conventional
Postoperative mediastinitis after
elective/urgent surgery (QI-ID: 2263)
Postoperative mediastinitis in
risk class 0 or 1 (by NNIS)1
(QI-ID: 2280)

=
=

Coronary surgery, isolated
Postoperative mediastinitis after
elective/urgent surgery (QI-ID: 2256)
Postoperative mediastinitis in
risk class 0 or 1 (by NNIS)1
(QI-ID: 2257)

=
=

Combined coronary and aortic valve surgery
Postoperative mediastinitis after
elective/urgent surgery (QI-ID: 2283)
Postoperative mediastinitis in
risk class 0 or 1 (by NNIS)1
(QI-ID: 2284)
* for regression-based quality indicators
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1

NNIS risk index category 0 or 1 (NNIS = National Nosocomial Infections Surveillance):
This involves what is called an additive score used in risk adjustment: one risk point is
assigned whenever ASA ≥ 3, duration of the surgery > 75th percentile of the distribution
of the duration of the procedure for the surgery type under review and/or the intervention
is contaminated or septic.
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A significant, deep sternal wound infection after cardiac surgery
is called mediastinitis. Here, a serious infection in the chest
develops around the heart, between the two lungs (medi
astinum). Evaluation of nationwide data collection in 2012
indicates mediastinitis rates between 0.2 % and 0.6 % for the
cardiac surgery clinical areas (see Table 1). More specifically,
however, it must also be noted here that postoperative medi
astinitis often only manifests itself after the hospital stay.

for this. For example, patients only stay an average of three days
in the hospital after implantation of a pacemaker (AQUA Institute 2013). However, infections often do not occur until several
days or weeks after an intervention. Therefore, there is also the
problem that such post-interventional infections are no longer
documented due to the fact that the inpatient stays are short
and the analyses have exclusively concentrated on the inpatient
sector.

The frequency of postoperative wound infections can also
be illustrated based on the data fields available for the areas
Pacemakers/Defibrillators, Obstetrics and Breast surgery (see
Figure 1). The results show that the respective rate of wound
infections in 2012 was as low as 1 %, depending on the inter
vention. Firstly, the low infection rates can be attributed to the
fact that those interventions mentioned have a comparatively
low wound infection risk. Secondly, the short hospital stays
associated with these interventions may also be responsible

In conclusion, when considering the aggregate indicator results
of external hospital quality assurance, it is important to weigh
into the equation that the data were exclusively collected during
the patients’ hospital stay. In other words, documentation of
infections that are related to hospital stays, but do not occur
until afterwards, is thus not yet possible. Many infections do not
become manifest until after the patients have been discharged
from the hospital. It is not yet possible to collect these data
using currently available instruments.

Breast surgery
Obstetrics
Implantable cardioverter defibrillators –
Revision/system replacement/removal
Implantable cardioverter defibrillators –
Replacement of generator/battery
Implantable cardioverter defibrillators –
Implantation
Pacemaker – Revision/system
replacement/removal

2009
2010

Pacemaker – Replacement of
generator/battery

2011
2012

Pacemaker – Implantation
0.0 %

0.1 %

0.2 %

0.3 %

0.4 %

0.5 %

0.6 %

0.7 %

0.8 %

0.9 %

Figure 1: Rate of nosocomial postoperative wound infections (%) based on data fields

In addition to the frequency of postoperative wound infections, the surgical site infection depth can also be represent
ed using data from external hospital quality assurance. In the
orthopedic/trauma surgery clinical areas, the infection depth
is collected in addition to each wound infection that occurs.
The depth of SSI is divided into three classes (NRZ 2011)
according to the CDC:
pp

A1: Superficial incisional SSI

pp

A2: Deep incisional SSI

pp

A3: Organ/space SSI

The majority (54 %) of the postoperative wound infections
documented after surgery of a femoral fracture near the hip
joint or implantation, revision or component exchange of a hip
or total knee replacement were classified as a deep wound
infection.
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40% of the documented wound infections were considered to
be superficial incisional SSI and 6 % to be organ/space SSI (see
Figure 2).
6%

Superficial incisional SSI (A1)
Deep incisional SSI (A2)
Organ/space SSI (A3)
40 %

54 %

Figure 2: Proportion of different surgical site infection (SSI) depths in
the orthopedic/trauma surgery clinical areas
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Table 2: Indicator for infection as an indication for revision surgery
2011

2012
Cases (patients)

Postoperative wound infections

Reference range

Result

Reference range

Result

Numerator

Denominator

Trend

Implantable cardioverter defibrillators – Revision/system replacement/removal

In the clinical area Implantable cardioverter defibrillators –
Revision/system replacement/removal, data are collected on
whether an infection around the generator/battery or lead was
the indication for revision surgery (see Table 2). This can be regarded as evidence of a postoperative wound infection, although
it remains unclear whether the infection was 
nosocomial,
since the times between primary implantation and revision have
not been reported within the scope of existing clinical areas to
date. At 1.9 %, the proportion of infection-related revisions to
all revisions deviates insignificantly from the previous year (i.e.,
“Trend” = horizontal arrow).

Urinary tract infections
Urinary tract infections represent the second largest propor
tion of all nosocomial infections (RKI 2012). Nosocomial urinary
tract infections are usually associated with transurethral indwelling catheters (also called bladder catheters), which represent a
portal of entry for pathogens into the urethra.
Nosocomial, postoperative or postpartum (occurring after birth)
urinary tract infections are collected in three clinical a
 reas
(Gynecological surgery, Cholecystectomy and Obstetrics) of ex
ternal hospital quality assurance. Overall, the rate of urinary
tract infections remains at a very low level. After cholecys
tectomy (removal of the gall bladder) and after the birth of a
child, the rate of urinary tract infections has remained relatively
constant over the years at about 0.2 %. The overall rate after
gynecological surgery is about four times as high as for the
other interventions cited, but has decreased steadily from 1.1 %
to 0.8 % between 2009 and 2012 (see Figure 3).
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1.9 %

708

36,633

1.2 %
1.0 %
0.8 %
0.6 %

=
2009
2010
2011

0.89

2012

0.14

0.13

0.17

0.16

0.23

0.2 %

0.23

0.28

0.4 %

0.24

The analyzed results of external hospital quality assurance are
consistent with the OP-KISS reference data on surgical site infection depths based on the wound infection rates documented
at the participating hospitals (NRZ, 2012). Again, the results
presented exclusively reflect wound infections that occurred
during hospitalization. It can be presumed that the overall rate
of superficial incisional SSI, in particular, is generally a little
higher, since postoperative superficial incisional SSI are likely
under-documented due to lack of revenue effectiveness. The reduced effort involved in the treatment of superficial incisional
SSI is not accounted for separately in the flat-rate remuneration
system. A3 infections (organ/space SSI) generally occur with a
rarer frequency than deep wound infections.

≤ 6.1 %
(95th percentile)

0.78

1.8 %

1.10

≤ 6.9 %
(95th percentile)

0.91

Infection as indication for intervention
(QI-ID: 50035)

0.0 %
Gynecological
surgery

Cholecystectomy

Obstetrics

Figure 3: Rate of postoperative urinary tract infections (%) based on
data fields

Pneumonia (lung infection)
21.5 % of nosocomial infections involve infections of the lower
respiratory tract (RKI 2012). Such cases of nosocomial pneumonia are often associated with artificial ventilation of patients
(ventilator-associated pneumonia). They count among the typical
complications in intensive care units besides urinary and vessel
catheter-associated infections (Geffers et al. 2002). Apart from
the principally increased risk of infection in artificially ventilated
patients, pneumonia may also have other causes. Pneumonia
frequently occurs in immunocompromised and mainly older,
bedridden patients because the perfusion and ventilation of
their lungs as a whole deteriorates due to their immobility, which
can promote the proliferation of invading pathogens.
Among the nosocomial infections, pneumonia should be
emphasized not only due to the frequency of its occurrence;
but it goes hand-in-hand with a significantly longer length of
stay – e.g., in intensive care units – and is also associated
with increased patient mortality (Geffers et al. 2002).
Year-on-year, the calculations for the implantation of hip or total
knee replacements show consistently low postoperative pneumonia rates below 0.2 % (see Figure 4). The postoperative incidences of pneumonia after (component) exchange of a hip or total knee replacement are slightly higher, but still remain below
1 %. In contrast, significantly higher rates of pneumonia (2.5 %
to 2.8 %) were documented after surgery on femoral fractures
near the hip joint, which, among others, is attributable to the
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advanced age of these patients as compared to patients receiv
ing other orthopedic/trauma surgical interventions. Patients
with a femoral fracture near the hip joint were 80 years old on
average, while 93 % of patients receiving a hip replacement
as primary implantation were younger than 80 years of age.

The risk of contracting postoperative pneumonia increases
statistically with each year of life. On average, an 80-year-old
patient has a fivefold greater risk of contracting pneumonia than
a 26-year-old patient.

2009

0.2
0.4

Knee replacement – Revision and
component exchange

2010

0.2

2011

0.4

2012

0.2
0.2
0.1
0.1

Total knee replacement –
Primary implantation

0.8
0.7
0.7

Hip replacement – Revision and
component exchange

0.8
0.2
0.2
0.2
0.2

Hip replacement –
Primary implantation

2.7
2.5
2.5

Femoral fracture
near the hip joint

2.8
0.0 %

0.5 %

1.0 %

1.5 %

2.0 %

2.5 %

3.0 %

Figure 4: Incidence of nosocomial postoperative pneumonia (%) based on data fields

Table 3: Indicators for nosocomial infections in neonates receiving inpatient treatment (without neonatal transfer)
2011

2012
Cases (patients)

Reference range

Result

Reference range

Result

Denominator

Trend

1,544

1,393,2
TD1

=

1,793
1.29

1,393,2
TD

+

1,832

1,393,2
TD

=

2,225
1.60

1,393,2
TD

+

Numerator (O | E)*

Neonatology
Not defined

1.23

Not defined

1.11

Ratio of observed to expected rate
(O / E) of children with nosocomial
infections per 1,000 treatment days
(QI-ID: 50060)

≤ 2.20
(95th percentile)

1.00

≤ 2.25
(95th percentile)

0.86

Number of nosocomial infections per
1,000 treatment days
(QI-ID: 51086)

Not defined

1.52

Not defined

1.31

≤ 2.38
(95th percentile)

1.00

≤ 2.23
(95th percentile)

0.82

Children with nosocomial infections
per 1,000 treatment days
(QI-ID: 51085)

Ratio of observed to expected rate
(O / E) of the number of nosocomial
infections per 1,000 treatment days
(QI-ID: 50061)
* for regression-based quality indicators
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1

1,544
1.11

1,832
1.31

1,000 treatment days
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Sepsis in neonates

Antibiotic prophylaxis

In the clinical area Neonatology, four quality indicators measure
the incidence of nosocomial sepsis (blood poisoning) in neonates
on a neonatal (intensive) care unit (see Table 3). Healthy neonates cared for in the maternity ward nursery during the first
few days after birth are not counted. In neonates, infections
occurring later than 72 hours after birth (late onset) during
inpatient treatment are considered nosocomial. The indicators
describe the number of infections or the number of infected neo
nates per 1,000 treatment days in the hospital. When adjusted for
risk, the rate of nosocomial, septic infections in 2012 decreased
by a little more than a tenth compared to the previous year (see
Table 3). Statistically, 1.1 neonates suffered from n
 osocomial
sepsis per 1,000 treatment days in 2012. Since some neonates
suffered successive multiple septic infections during their
hospital stay, the number of nosocomial septic infections per
1,000 days of treatment was 1.31 in the year 2012.

For interventions with a high risk of infection, preventive antibiotics (antibiotic prophylaxis) are recommended to reduce
the incidence of postoperative wound infections. In external
hospital quality assurance, besides indicators for nosocomial
infections, data on perioperative antibiotic prophylaxis in approx.
750,000 interventions and births with premature rupture of
fetal membranes are collected and measured by indicators.
Guideline-compliant antibiotic prophylaxis – consideration of the
indication, choice of a suitable antibiotic, timing and duration of
antibiotic administration – is also an important component for
preventing the development of resistant pathogens. Since multiresistant pathogens are very difficult to treat, they represent a
particular risk to the patient, especially if they occur in association
with a nosocomial infection.

Transplantations
In patients with a recent transplant the body’s immune system is
strongly blocked by the immunosuppressive drugs given to prevent acute rejection of the transplanted organ. In this phase, the
patients are especially susceptible to infections.
In Germany between 2009 and 2012, a total of 1,540 patients
(isolated) received a lung transplant; 149 (9.7 %) of these transplanted patients died during their initial hospital stay. On aver
age, almost one in five of these deaths was due to an infection
(see Figure 5). Despite the strong immunosuppression of these
patients and the high associated risk of infection, the proportion
of patients who died from an infection during their initial hospital
stay after lung transplantation is still comparatively small.
12 %

In addition to the indication for antibiotic prophylaxis, the duration
of antibiotic treatment is considered another important aspect
of guideline-compliant treatment. In particular, the unnecessarily
long use of antibiotics is deemed a fundamental reason for the
development of resistance. According to the guidelines, a single
dose of an antibiotic is usually sufficient for effective prophylaxis
(AWMF 2012; Wacha et al. 2010). Although a second dose may
be indicated for longer surgery times (usually more than 4 hours),
any administration of prophylactic antibiotics beyond this is not
usually necessary.

2009

10 %
8%

In the individual clinical areas, the federal results of the indicators for perioperative antibiotic prophylaxis were between 84.0 %
and 99.7 % in data collection year 2012 (see Table 4). Therefore,
they reflect a high level of the indication for antibiotic prophylaxis
being applied. It must be noted, however, that the QA documentation solely documents whether antibiotic prophylaxis was
performed, but not with which antibiotic.

2010

10.3 10.4
8.9

9.5

2011
2012

6%
4%
2.6

2%
1.6
0%
Aggregate

1.2

1.5

In many cases, however, antibiotic prophylaxis is administered
longer than this at German hospitals (Hohmann et al. 2012).
Analysis of the corresponding data fields from external hospital
quality assurance supports this presumption. In data collection
year 2012, between approx. 8 % and 45 % of patients received
more than two prophylactic antibiotic treatments in the orthopedic/trauma surgery clinical areas (see Figure 6). Especially in
revision surgeries, prophylactic antibiotics seem to be adminis
tered more frequently over longer periods. The reasons for this
cannot be derived from external quality assurance, since these
data fields are not incorporated in indicators and, hence, no
Structured Dialogue takes place.

Infection-related

Figure 5: Death rate (%) at the hospital after lung transplantation
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Table 4: Indicators for perioperative antibiotic prophylaxis
2011

2012
Cases (patients)

Perioperative antibiotic
prophylaxis/administration

Reference range

Result

Reference range

Result

Numerator

Denominator

Trend

Obstetrics
Antibiotics for premature rupture of
fetal membranes (QI-ID: 50046)

+
+

Not defined

72.7 %

Not defined

84.0 %

3,360

4,000

≥ 90.0 %

92.2 %

≥ 90.0 %

95.5 %

200,426

209,776

≥ 90.0 %

96.7 %

≥ 90.0 %

96.4 %

125,681

130,421

-

Perioperative antibiotic prophylaxis in
endoprosthetic care
(QI-ID: 10364)

≥ 95.0 %

99.6 %

≥ 95.0 %

99.6 %

45,473

45,671

=

Perioperative antibiotic prophylaxis in
osteosynthetic treatment
(QI-ID: 10361)

≥ 95.2 %
(5th percentile)

98.9 %

≥ 96.4 %
(5th percentile)

98.9 %

54,438

55,066

=

99.7 %

≥ 95.0 %

99.7 %

151,626

152,049

=

99.6 %

≥95.0 %

99.6 %

26,023

26,127

=

99.6 %

≥ 95.0 %

99.6 %

133,273

133,777

=

≥ 95.0 %

99.6 %

17,059

17,134

=

Perioperative antibiotic prophylaxis for
cesarean section delivery (QI-ID: 50045)
Gynecological surgery
Antibiotic prophylaxis in hysterectomy
(QI-ID: 235)
Femoral fracture near the hip joint

Hip replacement – Primary implantation
Perioperative antibiotic prophylaxis
(QI-ID: 265)

≥ 95.0 %

Hip replacement – Revision and component exchange
Perioperative antibiotic prophylaxis
(QI-ID: 270)

≥ 95.0 %

Total knee replacement – Primary implantation
Perioperative antibiotic prophylaxis
(QI-ID: 277)

≥ 95.0 %

Knee replacement – Revision and component exchange
Perioperative antibiotic prophylaxis
(QI-ID: 292)

100 %
90 %
80 %

7.6
3.1
89.3

70 %

≥ 95.0 %

13.2

99.6 %

44.6

13.5

44.1

Repeat doses

7.4

7.8

Two-time dose

79.4

78.7

Single dose

60 %
50 %

9.0

7.9

40 %

46.4

48.0

30 %
20 %
10 %
0%
Femoral fracture
near the hip joint

Hip replacement –
Primary implantation

Hip replacement – Revision
and component exchange

Total knee replacement – Knee replacement – Revision
and component exchange
Primary implantation

Figure 6: Prophylactic antibiotic administration (%) in the orthopedic/trauma surgery clinical areas
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Synthesis and looking forward
For many years, data on nosocomial infections have been col
lected in external hospital quality assurance. These data currently consist of hundreds of thousands of cases in the areas
of orthopedics/trauma surgery, coronary surgery, obstetrics/
gynecology and neonatology and include all hospitals licensed
pursuant to section 108 SGB V. The emphasis of these quality
indicators lies on the rate of postoperative wound infections
and postoperative pneumonia. However, data on postoperative
urinary tract infections or nosocomial sepsis are also collected
in individual clinical areas. Over the past few years, the results
of these quality indicators have revealed largely unchanged
wound infection rates. These results are also comparable with
the hospital infection rates observed using other surveillance systems (e.g., OP-KISS) in Germany and other European countries
(NRZ 2012; ECDC 2010). Indeed, it also becomes clear that the
risk of nosocomial infections increases with increasing patient
age; thus, a growing demand on the provision of care must be
assumed based on demographic change alone. Moreover, the
risk of postoperative wound infection also depends on the type
and scope of the intervention.
In recent years, accumulating evidence suggests that the excessive use of antibiotics in clinical medicine is also leading to
the proliferation of multi-drug-resistant pathogens in hospitals,
i.e., to bacteria with a resistance to multiple antibiotics. Data
from external hospital quality assurance show that an indexed
perioperative antibiotic prophylaxis is indeed carried out in a
very high percentage of cases, but the potential for improvement
exists to the extent that sensible antibiotic prophylaxis should
not be continued for an unnecessarily long period.
However, the available external hospital quality assurance data
also show the methodological limits of existing data collection
instruments and the limitations in the assessment of quality
of care. Moreover, only those infections diagnosed during the
primary hospital stay can be documented within the scope of
external hospital quality assurance. Data on infections acquired
in the hospital, but not manifesting until after discharge in the
outpatient setting or during re-hospitalization, have not been
collected in any German surveillance system to date. In view of
the increasingly shorter hospital stays, this aspect gains particular weight. Moreover, the incubation period for deep, nosocomial
wound infections after implant surgery (e.g., total hip replacements) can be up to one year as defined by the CDC.
There is hence an urgent need to develop cross-sectoral processes that allow for sufficient follow-up. In this context, it
should also be examined to what extent the inclusion of health
insurance claims data not only reduces the costs for healthcare
providers, but can also increase the validity of the data. With
the Federal Joint Committee’s (G-BA) commissioning of the
development of indicators and instruments on “Preventing nosocomial infections: Vessel-catheter associated infections” and
on “Preventing nosocomial infections: Postoperative wound infections”, an important step has been taken in this direction
(see chapter “External quality assurance”). In t hese future clinical areas, healthcare providers should also give hygiene-related
processes greater consideration.
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Secondary data use
Dr. Thomas König

Thanks to the over 10-year history of external hospital quality
assurance, there is a large pool of data extant. The data col
lected for quality assurance have a high degree of quality, case
completeness and record completeness. These data are thus
excellently suited for use in scientific studies and for questions
outside of the statutory quality assurance pursuant to sections 137 ff. of the German Social Code, Book Five (SGB V).
This type of secondary use of quality assurance data is there
fore expressly codified in law. Within the scope of the G-BA
resolution on the secondary use of data from external hospital
quality assurance, the AQUA Institute systematized the hand
ling of secondary data back in 2011. Since early 2011, the application forms co-developed by the AQUA Institute have been
available on the internet at www.sqg.de/datenservice/sekunda

ernutzung. Every application is subjected to a uniform process
which verifies that the prerequisites for scientific, non-commercial use in compliance with all data protection regulations are
met. Provided that the prerequisites stipulated by the G-BA
are met, the data collected by the AQUA Institute within the
scope of quality assurance can be made available for secondary analysis.
In 2012, a total of seven applications were approved by the
G-BA. To date, the analyses have produced three scientific
articles (currently under review) and one Bachelor’s thesis;
the analyses in one project (on total joint replacement) have
been concluded. The specific applications are listed in the
following:

Table 1: Applications approved for secondary data use in 2012
Reason/Question

Applicant

Clinical area

Status

Demographic questions

Rembrandt Scholz, Max Planck
Institute for Demographic
Research, Rostock

Obstetrics,
Data collection years 2004
to 2011

Analyses concluded;
2 publications currently under
review after submission to the
journal Geburtshilfe und Frauen
heilkunde

Cesarean section or vaginal birth?
Comparison of birthing m
 ethods
based on fetal outcomes

Yvonne Terese Bader-Harik,
Saarland University Medical
Center, Homburg/Saar

Obstetrics,
Data collection years 2009
to 2011

Approved by the G-BA, currently
in the process of analysis

Empirical testing of the validity of
patient safety indicators based
on outcome quality data

Christina Maas, Friedrich
Wilhelm University of Bonn

Community-acquired pneumonia,
Data collection year 2010

Approved by the G-BA, currently
in the process of analysis

Current value of navigation in
total joint replacement

Paul Alfred Grützner, Trauma
Clinic of the German Employers’
Liability Insurance Association,
Ludwigshafen

Hip replacement – Primary
implantation, Hip replacement
– Revision and component
exchange, Total knee replace
ment – Primary implantation,
Knee replacement – Revision and
component exchange,
Data collection years 2004
to 2010

Analyses concluded;
re-application submitted for data
collection year 2011

Respiratory rate measurement – an important prognostic
parameter

Klaus Richter, AQUA Institute,
Göttingen

Community-acquired pneumonia,
Data collection years 2008
to 2011

Analyses concluded, article
currently under review

Analysis of documentation
quality at German hospitals
within the scope of external
quality assurance

Anna Brecko, Niederrhein
University of Applied Sciences,
Mönchengladbach

Aortic valve surgery,
catheter-supported,
Data collection years 2010
to 2011

Work on the Bachelor’s thesis
concluded

Health economic issues in
obstetrics and neonatology

Hendrik Jürges and Juliane
Köberlin-Neu, University of
Wuppertal

Obstetrics and Neonatology,
Data collection years 2004
to 2012

Approved by the G-BA, currently
in the process of analysis
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Instructions to the reader
Presentation of the results by clinical area

The following instructions to the reader are designed to explain
tables and graphics used in the chapter “Analysis 2012”. The
results for each clinical area are presented on the basis of
quality indicators on both the patient and hospital level. For
some of the clinical areas (quality assurance procedures),
comprehensive results are presented for individual quality

indicators wherever they exhibited a trend towards significant
changes or a detailed presentation of them seemed to be of
special interest in terms of their general importance.
The glossary below explains the main technical terms that are
key to understanding the text.

Text: Introduction
At this point the subject of the clinical area in question and why
it is included in external quality assurance is explained in the
most understandable layman terms.

with its identification number, abbreviated QI-ID, under which it
can be found in other places (e.g., database, Federal Analysis,
benchmark report, etc.).

Text: Services subject to mandatory
documentation

Text: Results

An exact delineation of the services subject to mandatory
documentation is not only important for reasons of data eco
nomy, but also in order to obtain valid and reproducible findings
and categorize the result correctly.

The Federal Experts’ Working Groups responsible for their
clinical area assist the AQUA Institute in interpreting the r esults.
The key aspects have been summarized at here. Beyond this,
the outcome of the Structured Dialogue from the previous year
is also discussed.

Text: Changes over the previous year

Text: Looking forward

This is where changes over the previous year are presented in
an abbreviated overview (modified calculation formula, introduction of risk adjustment, etc.). For the first time, the present
German Hospital Quality Report has obviated the descriptors
“QI 1,2,3 …”. Instead, each quality indicator is listed along

The recommendations on the need for action as deemed by the
respective Federal Experts’ Working Group are formulated on
the basis of the indicator results, supplemental data from the
Federal Analyses and backed by each group’s special expertise.

Table: Data basis
Data basis
2011

2012

Reported

Reported

Expected

Case completeness

Records

[Number]

[Number]

[Number]

[Value]

Hospitals

[Number]

[Number]

[Number]

[Value]

This table provides information on the data basis from the
Federal Analysis for each clinical area on which this report was
based in both the current and previous data collection year.
The following information is presented in the table: Number of
records (including what are known as minimal records), number
of hospitals as well as a value for the case completeness for the
current data collection year. It is expressed as the proportion of
the delivered data (numerator) over the expected data (denominator), for more details, see chapter “Data basis”.

Table: Basic statistics
Basic statistics
2012
Number Proportion
Age distribution
[Age]

[Value]

[Value]

[Value]

[Value]

[Value]

[Value]

Sex
[Sex]

This table contains important patient-related data and figures
(absolute number and relative proportion) for the respective
clinical area, e.g., total number of patients, age and sex distribution as well as any ASA classification for them and/or the corresponding risk classes. The sum of the individual values given
may differ slightly from 100 % to the right of the decimal point
as a result of rounding.

ASA classification and/or risk classes
[Name]
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Table: Project leaders at the AQUA Institute
This is where the AQUA Institute’s staff members are listed who
are responsible for the respective clinical area.

Project leaders at the AQUA Institute
[Name]

[Name]

Table: Members of the Federal Experts’
Working Group
The related table lists all the external members of the Federal
Experts’ Working Group. A corresponding note will be entered if
any member leaves the group prematurely or a new member is
appointed.

Members of the Federal Experts’ Working Group
[Name],
[City]

[Name],
[City]

Table: Further information
Interested readers can find more comprehensive information
made available to the public elsewhere.

Further information on the clinical area
For a detailed description of the indicators (including references) and the
2012 Federal Analysis, please visit this website (in German):
[Link to the clinical area at www.sqg.de]

Table: Case-based aggregate results (patients)
2011

2012
Cases (patients)

Indicator group

QI-ID

Name of the indicator

Result

Result

Numerator (O | E)*

Denominator

Trend

[Indicator group name]

[QI-ID]

[Quality indicator within a group]

[Value]

[Value]

[Value]

[Value]

[QI-ID]

[Quality indicator within a group]

[Value]

[Value]

[Value]

[Value]

[QI-ID]

[Quality indicator]

[Value]

[Value]

[Value]

[Value]

[QI-ID]

Ratio of the observed to the expected rate
(O / E) of …

[Value]

[Value]

v

Numerator O Numerator E
Rate O (%) Rate E (%)

[Value]

+
=
=

* for regression-based quality indicators presented as the ratio of O / E

For every clinical area, the results of the quality indicator are
computed based on the cases (patients) and listed in this table.
This is the first time that the official name of the indicator is
preceded by its identification number (QI-ID). This nomenclature
also facilitates comparison across the various years. The QI-ID is
stored in the matching databases and Federal Analyses.
Several substantively interrelated indicators are subsumed into
indicator groups which are not only flagged by the m
 atching
header “Indicator group name”, but also by a vertical label
(“Indicator group”).
The quality indicator values (e.g., in percent, minutes, days)
are presented for data collection years 2011 and 2012. Any
deviations from the descriptions given in the previous German
Hospital Quality Report are explained at the appropriate point. As
in the case of transplantations, these may be due to recalcula
tions, modified calculation formulas or roundings.

German Hospital Quality Report 2012

For data collection year 2012, numerators and denominators are
additionally indicated to convey an impression about the number
of cases. The numerator states the number of patients who meet
the criteria for the quality indicator (deaths, patients with intact
organ function, etc.). The denominator indicates how many cases
were included for the affected quality indicator overall. This is
equivalent to what is termed the target population or N.
The result for risk-adjusted quality indicators is indicated as the
ratio of the observed to expected rate (O / E). This is where
the numerator of the observed number of events (numerator O),
plus the corresponding number of cases and its rate (rate O) are
indicated alongside the number of events expected because of
the risk profile (numerator E) plus the corresponding number of
cases and their rate (rate E).
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The trend arrows show whether an indicator’s quality of care
comparing 2011 vs. 2012 shows a statistically significantly
positive (upward arrow) or statistically significantly negative
(downward arrow) trend or whether it has remained the same,
i.e., no statistically significant changes were detected (horizontal
arrow). The statistical significance was evaluated based on the
confidence intervals of the indicator values. Detailed information
on the confidence intervals is given in the Federal A
 nalysis 2012
on each clinical area.

In the present German Hospital Quality Report, all quality indicators in the individual clinical areas evaluated by the Federal
Joint Committee (G-BA) as unrestrictedly suitable for reporting
are flagged in the “Case-based aggregate results (patients)”
table by a symbol ( v ) inserted after the name of each indicator. For more information on the reporting requirement,
please refer to the website of the G-BA under “Regelungen
zum Qualitätsbericht der Krankenhäuser (Qb-R)” (German for
“Regulations governing the hospitals’ quality reports”). These
reports must be prepared annually by the hospitals.

Table: Hospital-based aggregate results for utilization in quality assurance
2012
Hospitals
QI-ID

Name of the indicator

[QI-ID]

[Quality indicator]

Alongside the reference range, the additional table for each
clinical area presents the total number of hospitals reporting
cases on the quality indicator in question, the number of computationally discrepant hospitals, the evaluation category and the
estimation of the need for action by the Federal Experts’ Working
Group.
In terms of reference ranges, a distinction is made between
a target range (TA) and tolerance range (TO). For indicators
without a specified reference range, “Not defined” is entered
in the “Reference range” column. If the quality indicator represents a very rare, severe event, the term “Sentinel event” is listed in the “Reference range” column.
The column headed “Discrepant (computationally)” indicates
the number of hospitals whose result is located outside of
the reference range. Every hospital with at least one sentinel
event is considered discrepant (computationally). The c olumn
“Discrep
ant (computationally)” remains empty for quality
indicators with an undefined reference range.
The last two columns in the table “Category” and “Need for
action” present an evaluation of the quality indicators for
data collection year 2012. These are computed evaluation
categories and rankings of the need for action by the responsible
Federal Experts’ Working Group expressed in letters or

numbers e
 xplained as follows.

Reference range
[Range]

Total

Evaluation

Discrepant

Category

(computationally)

[Value]

[Value]

[Value]

Need for
action

[Value]

Category (computed)
1: The aggregate result of the quality indicator is non-discrepant,
is located in the reference range and the proportion of significantly discrepant hospital-based results is less than 5 %.
2: The aggregate result is non-discrepant and is located in the
reference range, but the proportion of significantly discrepant
hospital-based results ranges between 5 % and 25 %.
3: The aggregate result is discrepant and is located outside of
the reference range and/or the proportion of significantly
discrepant hospital-based results is larger than 25 %.
X: The quality indicator is a sentinel event indicator or no refer
ence range has been defined.

Need for action (as deemed by the Federal Experts’
Working Group)
A: Standard need for action: Computational discrepancies will
be resolved in the Structured Dialogue.
B: Extended need for action: Computational discrepancies
will be resolved in the Structured Dialogue; additionally, the
discrepant results will be discussed as key topics at expert
conferences and in academic and scientific publications.
The societies and professional associations will be informed
about the need for action.
C: Special need for action: Same as B, but additionally with the
need for targeted support in implementing existing directives
and/or for updating them or developing new directives. An
analysis will be performed as to whether the results might be
caused by wrong incentives within the remuneration system.
X: No statement on the need for action: Currently no reference
range defined, or evidence for limited data validity.
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1

2

1. Description

Description
Numerator

[Description of the numerator]

Denominator

[Description of the denominator (i.e., target population)]

Reference range

[Information on the reference range], see glossary “Reference range”

Risk adjustment

[Risk adjustment method], see Chapter “Risk adjustment”

QI-ID

[Identification number of the quality indicator]

Comparability with
the results of the
previous year

[Note on comparability of the computational basis with the
previous year]

Case-based results (patients)
2009

2010

2011

2012

Aggregate result

[Value of the
indicator]

See glossary
“Aggregate
result”

See glossary
“Aggregate
result”

See glossary
“Aggregate
result”

Confidence interval

[Lower and
See glossary
upper limit of
“Confidence
the confidence interval”
interval]

See glossary
“Confidence
interval”

See glossary
“Confidence
interval”

[Value of the
denominator]

[Value of the
denominator]

Total number of cases [Value of the
denominator]

[Value of the
denominator]

The table and its matching chart (see “Error bar plots”) show
the federal results obtained for data collection 
years 2009,
2010, 2011 and 2012. Bar charts are used instead of line or error
bar diagrams for certain quality indicators (e.g., sentinel events).
An existing reference range is highlighted in yellow as the target
or tolerance range.

The tables and diagrams show the results obtained for a quali
ty indicator on the hospital level. The “target population of all
hospitals” comprises the number of hospitals that delivered the
cases. Not all hospitals that, in principle, could have rendered
treatments in the clinical area will have necessarily done so in
data collection year 2012. Therefore, the number of hospitals
that have not documented any cases relevant to that indicator
is additionally listed (“Number of hospitals with 0 cases”). The
sum of the two entries equals the number of hospitals listed in
the data basis and is consistently the same for all indicators
depicting the respective clinical area.

100 %
90 %
80 %
[Description of the numerator]

2. Case-based results (patients)

3. Hospital-based results

Aggregate result of all patients

70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2009

2010

2011

2012

Hospital-based results
Target population of all hospitals

[Number]

Number of hospitals with 0 cases

[Number]

[Number] Hospitals with ≥ 20 cases
100 %

Four box-and-whisker plots are included below these two lines
of information. These charts show the distributions of the
hospital-based results for data collection years 2009, 2010
and 2011 (gray) and 2012 (blue). If not noted otherwise, these
charts normally only account for hospitals reporting at least
20 cases. These presentations can be used to evaluate the
trends developing in the hospital-based results.
pp

Changes in the middle position of the results can be identified
by an up or down shift in the median.

pp

Changes in variance mean that the differences in treatment
quality between the hospitals increased or decreased. Such
changes can be detected when the boxes are longer or shorter
and/or whenever the range increases or decreases, i.e., the
distance between the minimum and maximum of the result
value changes.

90 %
80 %
[Description of the numerator]

3

The numerator and denominator are stated under the name of
the quality indicator. Whenever defined, the reference range
applicable to the indicator is listed here, too. Similarly, the risk
adjustment method used, if any, is stated for this quality indicator. The description contains a note on the comparability of
the data with the previous year’s results, i.e., regarding mathematical principles, data basis or method changes.

70 %
60 %
50 %
40 %
30 %
20 %
10 %
0%
2009

Median

See glossary
“Median”

Range

See glossary
“Range”

2010

2011

2012

Number of computationally [Number] of
discrepant hospitals
[Number of
hospitals with
≥ 20 cases]

Further information on the hospital-based results for data collec
tion year 2012 is listed below the box-and-whisker plots. This
information is presented for two subgroups: Hospitals with at
least 20 clinical cases (directly below the graphics) and h
 ospitals
with 1 to 19 cases. For descriptions of the terms “Median”,
“Range” and “Discrepancy (computational)”, please refer to the
glossary.

[Number] Hospitals with 1 to 19 cases
Median

See glossary
“Median”

Range

See glossary
“Range”

Number of computationally [Number] of
discrepant hospitals
[Number of
hospitals with 1
to 19 cases]
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4

100 %

70 %
60 %
50 %

Confidence
interval

90 %
80 %

Reference range

Error bar plots are used to present the case-based aggregate
results (patients). This way, the quality of care mapped by the
indicator can be compared directly based on values from the
years 2009 to 2012. The confidence intervals for annual values
are plotted as vertical lines. However, a confidence interval may
sometimes not be discernible because its limits are located very
close to each other, as a function of the scale of the y-axis. This
is the case whenever they are located within a circle marking the
aggregate result. If a reference range is defined for the quality
indicator, it appears as a target or tolerance range correspond
ingly highlighted in yellow.

Description of the numerator

4. Error bar plots

40 %

Aggregate results

30 %
20 %
10 %
0%
2009

5. Box-and-Whisker-Plots

a) For sentinel event indicators, bar charts present the (absolute)
number of sentinel events (on the patient level) and/or the (absolute) number of hospitals with sentinel events. No distinction is
made here with regard to the number of documented cases.
b) For risk-adjusted indicators which express the ratio of the
observed (O) to expected (E) rates, the difference from the
O and E ratio for the respective year is presented as a column
in order to map the trend over many years. When the observed
rate (O) of events equals the expected rate (E), then the difference (O – E) between the observed (O) and expected (E)
rates is zero. The regression coefficients used are based on
the year that the respective quality indicator was introduced.

2011

2012

100 %

70 %
60 %
50 %

95th percentile
75th percentile

Box

Description of the numerator

80 %

Maximum
Reference range

90 %

40 %

Median

30 %
20 %

25th percentile

10 %

5th percentile
Minimum

0%
2009

6a
Computationally discrepant cases and/or
hospitals (aggregate)

6. Bar charts

5

2010

2011

2012

100
90
80

95
87

89

93

70
60

Bar
Sentinel event

50
40
30
20
10
0
2009

6b

2010

2011

2012

0.10 %
0.08 %

The difference between the observed
and expected (O – E) rates of events

Box-and-whisker plots are used to visualize the distribution of
hospital-based results. This form of presentation clearly shows
at a glance the range within which the overwhelming proportion
of the hospitals’ results are located. On the box-and-whisker plot,
the box includes all values between the 25th and the 75th percentile and thereby covers the interquartile range. Fifty percent of
all values of a distribution are located within this area. The box
for data collection years 2009, 2010 and 2011 is highlighted in
gray and that for the current data collection year 2012 in blue.
The median of the values, i.e., the 50th percentile, is indicated
as a horizontal white dividing line. It divides the upper 50 % of the
values from the lower 50 %. Vertical lines (whiskers) connect the
center of the box to the 5th or 95th percentiles (small dashes) of
the hospital distribution. The minimum (lowest value) and maximum (highest value) are indicated by an *. Whenever the minimum or maximum falls together with the minimum and maximum
of the potential value range for the indicator (e.g., 0 % or 100 %),
the * symbol will appear on the upper or lower limit of the margin
and may therefore be less clearly identifiable. When defined,
the reference range here is also correspondingly highlighted in
yellow as a target or tolerance range.

2010

0.06 %

More events than the risk
structure would lead to expect

0.074

Bar
Difference O — E

0.04 %
0.02 %

0.0

0%
- 0.02 %
- 0.04 %
- 0.06 %
- 0.08 %

- 0.030

Fewer events than the risk
structure would lead to expect

- 0.10 %
2009
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Aggregate result

Confidence interval

The present quality report has determined the aggregate result
based on patients (cases). Only the cases reported by the
affected hospital are used to calculate a hospital-based result.

The confidence interval describes an interval around a calculated
result value, e.g., the aggregate result of a quality indicator. In
simple terms, the confidence interval indicates a range in which
the actual value of a quality indicator is located, whilst taking all
random events into consideration (e.g., documentation errors)
with a specific, predefined probability.

ASA
Classification system (ASA 1 – 5), a score devised by the American Society of Anesthesiologists that describes a patient’s
physical status.

The scope of the confidence interval is a function of the number
of cases (e.g., the number of operated-on patients) and the prob
ability limit. The Federal Analyses that form the foundation of
this German Hospital Quality Report used a probability of 95 %.

pp

ASA 1: Normal, otherwise healthy patient

pp

ASA 2: Patient with mild systemic disease

pp

ASA 3: Patient with severe systemic disease and functional
impairment

Correctness

pp

ASA 4: Patient with severe systemic disease that is a
constant threat to life

The data documented on a case are correct as long as they are
also verifiable in the patient’s medical records.

pp

ASA 5: Moribund patient who is not expected to survive
without the operation

Data collection year

Case completeness and record completeness
Case completeness: When all clinical cases subject to mandatory documentation have been counted, then we speak of a
case completeness. The ratio of the number of delivered to
the number of expected clinical cases subject to mandatory
documentation is also referred to as the documentation rate.
Record completeness: When all data on a clinical case have
been gathered completely, we speak of records being complete.

Clinical area
Sometimes also referred to as (QA) procedure or module. Clinical
areas involve the medical services which are subject to mandatory documentation in accordance with the “German Directive
on Quality Assurance Measures in Hospitals” (QSKH-RL).
Here, we differentiate between direct and indirect procedures:
pp

Due to small case numbers or a small number of i mplementing
hospitals, direct procedures relate to the national level.
These procedures are directly monitored by the institution
mandated by section 137a of the German Social Code, Book
Five (SGB V), i.e., the AQUA Institute.

pp

Indirect procedures are covered by clinical areas with
comparatively high numbers of cases and are therefore
monitored on the state-level by the State Administrative
Offices for Quality Assurance (LQS).

The data collection year refers to the year in which the data were
collected and upon which the results of the quality indicators
are based. The criteria for delineating the data collection year
are defined in the specification for the target caseload.

Data field
The smallest unit of a record (e.g., gender information on the
documentation form).

Data validation
Checking the data transmitted by the healthcare providers
for accurateness; this covers plausibility, case completeness,
record completeness as well as correctness. The corresponding
procedure for data validation is detailed in the G-BA’s directives
(for more information, see chapter “Data validation”).

Discrepant (computationally)
A computational discrepancy exists when the value of a quality
indicator, i.e., the aggregate result based on all cases in the
Federal Republic of Germany or the result of a hospital lies
outside of the reference range. Computational discrepancies
can trigger the Structured Dialogue.
See also: Reference range

Documentation rate
See: Case completeness

Clinical area for target caseload

Federal Data Pool

For clinical areas that are surveyed using a mutual documenta
tion form (e.g., heart surgery), the clinical area for target
caseload is designed for allocation to a certain clinical area
and/or sub-clinical area (e.g., Aortic valve surgery, isolated –
catheter-supported endovascular).

The quality assurance data documented by the hospitals are
compiled in a Federal Data Pool to permit their analysis.

Federal Joint Committee (G-BA)
The Federal Joint Committee (German abbreviation G-BA for
Gemeinsamer Bundesausschuss) is the supreme decision
making body of the joint self-governing bodies formed by the
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national associations of doctors, dentists, psychotherapists,
hospitals and statutory health insurance funds in Germany. By
issuing directives, the G-BA defines the catalogue of services
to be provided by the statutory health insurance fund for
more than 70 million insured and thereby determines which
medical care services are reimbursed by the statutory health
insurance companies. In addition, it passes resolutions on
quality assurance measures for the inpatient and outpatient
sectors of the healthcare system.

Follow-up
Healthcare services, the quality of which (e.g., a successful
outcome) is not measured once, but at other different points in
time during follow-up, i.e., aftercare period.

Health insurance claims data
With the revision of section 299 SGB V, it became possible
in early 2012 to also use health insurance claims data on
insured individuals in pseudonymized form for quality assur
ance purposes. In a narrower sense, this involves claims data
for medical treatments as well as some insurance master data
sets, i.e., health insurance claims data are typical routine data.

Incidence
The number of new cases of a disease occurring during a
certain period in a defined population (more accurately,
incidence rate).

Indicator (quality indicator)
A quality indicator allows us to “translate” a quality target such
as “Always perform the first blood gas analysis or p
 ulsoxymetry
within 8 hours after admission of the patient” into a number,
i.e., to quantify it. Not until this has been done is it possible to
conclude the degree to which the medical care at an individual
center (or in a territory) is distant from a quality target or has
achieved the target. Such quantifications rely on the data gath
ered on patients and clinical courses within the scope of quality
assurance. Frequently, the indicator is expressed in percent and
will chiefly be referred to as “rate”: For reasons of continuity,
we will stick to the term as much as possible. The numerator of
the percentage is the number of patients for whom the quality
target was achieved or not achieved, depending on the objective
of the quality indicator. The denominator is the total number of
all patients who received the treatment in question. Each quality
indicator is allocated an identification number, called the quality
indicator ID (QI-ID).

Median
The median is variously termed the 50th percentile. The median
splits a distribution in equal halves such that (when ranked) half
of all values are above this value and half are below: 50 % of the
hospitals achieve values that are smaller than or equal to the
median, whilst the values of the other 50 % are greater than or
equal to the median.
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The median allows characterization of the “medium” strength of
the distribution of a value set, even when the distribution is asymmetrical and extreme values occur; in other words, compared to
the mean, the advantage of the median is that it is not susceptible
to extremely small or extremely large values (outliers).
See also: Percentiles

Minimum and maximum
The minimum is the smallest value in a set. The definition of
“smallest” value is predicated on the assumption that the
values can be ranked and allows more than one unit in the set
studied (e.g., case, patient, hospital) to have the same value
(that is smaller than all the other values).
The maximum is the largest value in a set. The definition of a
maximum value also requires that the values can be ranked.
Like the minimum, several units in the set studied may exhibit
the maximum value.
See also: Range

Multiple logistic regression
Multiple logistic regression is a statistical risk adjustment
method used to analyze the impact that various variables (e.g.,
age, gender or concomitant diseases) have on a binary target
variable, i.e., a variable permitting only one of two options
(e.g., “Patient died?”: yes/no). Each patient at a hospital is
only compared with patients with influencing variables of the
same nature (e.g., the same gender and age groups, the same
concomitant diseases).

Number of cases
Number of the patients treated, e.g., per clinical area in one
hospital.

O / E and/or O — E
The ratio of the observed (O) to the expected (E) rate is an important figure in risk adjustment. The value O represents the actual
rate of observed events (raw, i.e., without risk adjustment) in
the respective data collection year. E represents the expected
rate of events in the data collection year. Regression models are
used to calculate the risk profile, using data from the previous
year. An O / E value of 1.20 indicates that the observed rate is
20 % higher than the expected rate. On the other hand an O / E
value of 0.90 indicates that the observed rate is 10 % smaller
than the expected rate. The O / E value is dimensionless and will
be given with two decimal places.
To map trends over several years, the difference derived from
the O and E values are presented for each year. When the
observed rate (O) of events equals the expected rate (E), then
the d
 ifference (O – E) from the observed rate (O) and expected
rate (E) is zero. The regression coefficients used are based on
the year that the respective quality indicator was introduced.
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Percentiles

Quality target

Percentiles are used to describe the rank position of individual
hospital-based results relative to the results of all other
hospitals. Percentiles subdivide values in a set by size into one
hundred equally sized areas. The 25th percentile, the 50th percentile (median) and the 75th percentile are also termed quartiles because they divide the data array into four equally sized
quarters.

A quality target defines the specific requirements placed on
the quality of a medical treatment. The responsible Federal
Experts’ Working Groups set quality targets for their clinical
area. One or several quality indicators can be developed for
each quality target. Based on the indicator values, conclusions
can be made about whether and to what extent hospitals in the
healthcare system have achieved the defined quality targets.

The xth percentile of the hospital-based results is defined such
that x % of the hospital-based results are smaller or equal to the
xth percentile. For example, if 25 % of the investigated hospitals
report a wound infection rate of 1.5 % or less, then 1.5 % corresponds to the 25th percentile.
The use of percentiles permits the interquartile range to be
stated as a measure of the variance of a distribution; in contrast
to range, outliers do not affect this unit. The interquartile range
is limited by the 25th and the 75th percentile; it encompasses
50 % of all values. In a plot of a distribution, it is represented as
a box in a box-and-whisker plot.
The computation of percentiles can become troublesome, when
the distribution contains many equal values (plateau formation).
This happens particularly frequently with outcome quality
indicators and hospitals with low numbers of cases. In the event
of plateau formation, the value less critical to the reference
value (not “computationally discrepant”) is assumed.

Poisson regression
Poisson regression is a statistical method employed to determine
the impact that various variables (e.g., age, gender or concomitant
disease) have on a count variable (e.g., one, two or three infections). Similar to multiple logistic regression methods, Poisson
regression is applied to enable risk-adjusted quality assurance
analyses.

Prevalence
The number of cases of a disease that are present in a population at a specified time (more accurately, prevalence rate).

Range
The range (R) of an array of indicator values is a measure that
can easily be derived using the minimum and maximum. It is the
difference between the largest and the smallest value:
R = xmax– xmin
The range is strongly dependent on outliers (extremely large or
extremely small values). This parameter is suited to character
ize how sets of measured values from small sample sizes are
scattered: when the sample sizes are large, the information
content is correspondingly low.

Rate
The term “rate” is used to refer to results obtained on quality
indicators. The result at the federal level is the overall rate for
that quality indicator.

Record
A predefined quantity of data fields assigned to one case (e.g.,
a patient). A record is generated using a documentation form
within the scope of QA documentation.

Reference range
The reference range indicates whether the result of an indicator is computationally discrepant or non-discrepant. In the
event that results lie outside the reference range, an analysis
within the Structured Dialogue is usually initiated. Currently,
a distinction is made between target ranges and tolerance
ranges:
pp

Target range: Evidence-based studies are used to define
which result can be interpreted to reflect good quality. For
these indicators, a fixed value is set as the reference range limit.

pp

Tolerance range: If no corresponding value is known from
the scientific literature, the reference range is empirically
defined such that it delineates especially discrepant results.
This can be done using either a fixed value or a percentile
(percentile reference range).

Prophylactic therapy
Measures undertaken to prevent a specific disease.

Pseudonymization
Involves replacing the name and other identifying features
with a label intended to prevent or significantly hamper the
identification of the person involved (section 3 (6 a) of the German Federal Data Protection Act (BDSG)).

QA documentation
Refers to the gathering of treatment data by healthcare providers for the purpose of external comparative assessments.
QA documentation is currently the major source of data for
computing quality indicators.
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Risk adjustment
Risk adjustment is primarily required for quality indicators that
refer to treatment outcomes. For a fair comparison of treatment
outcomes from various hospitals, consideration is given to the
severity of the disease of the treated patients based on risk
adjustment features. For this purpose, risk adjustment methods
are employed to ensure that only patients with the same degree
of severity are compared with each other (for more details, see
chapter “Risk adjustment”).
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239

Appendix

Instructions to the reader
Glossary

Target caseload
With reference to the present clinical areas, a distinction is
made between the following methods:
pp

Additive score

pp

Stratification

pp

Multiple logistic regression

pp

Poisson regression

pp

Multinomial logit modell

At the end of the data collection year, the target caseload is
generated by the hospitals in accordance with the specification
for the QA filter and confirmed in a written conformity declara
tion. This forms the basis for computing the sum of records to
be expected for the data collection year as well as for the case
completeness check within the scope of data validation. The
target caseload is used to derive any differences between the
number of actually documented cases and the expected rates of
cases to be documented (invoiced) at one hospital per clinical area.

Routine data

Target range (TA)

Data primarily gathered for transacting routine business procedures and administrative processes (e.g., claims data, p
 ersonal
administrative data). The difference to conventional QA documentation by healthcare providers is that routine data do not
have to be gathered separately for quality assurance.

See: Reference range

Sentinel event, sentinel event indicators

Trend

Sentinel event indicators cover rare, severe events (sentinel
events) of special importance. Each case represents a discrep
ancy that mandates an isolated case analysis within the
Structured Dialogue (see chapter “Structured Dialogue”). In
the results table, the term “Sentinel event” is entered under
the reference range column for such quality indicators.

Trends are indicated by arrows. They indicate whether the
indicator-related quality of care shows a positive trend ( upward
arrow) or negative trend (downward arrow) or whether it has
remained the same (horizontal arrow). For example, there is
no statistically significant difference (horizontal arrow) when
there is overlap between the confidence intervals of the respective results.

Specification
Description of a record, i.e., defines how mandatory documentation is triggered, which data fields of the QA documentation are
collected and how and which instruments are suitable for this
(e.g., for plausibility tests).

Stratification

Tolerance range (TO)
See: Reference range

Worst-case indicator
A worst-case indicator counts all patients without any survival
data available as deceased. Accordingly, actual deaths and
deaths that cannot be ruled out due to lack of documentation
are measured. Thereby, they allow conclusions about the doc
umentation and aftercare quality of the hospitals.

Method of risk adjustment by which the population studied is
divided into different strata of patients with the same burden of
risk. Comparisons are only made within these strata (for more
details, see chapter “Risk adjustment”).

Structured Dialogue
The Structured Dialogue is triggered by computational discrep
ancies found in the results of a quality indicator. The Structured
Dialogue investigates whether the computational discrepancies
are qualitatively discrepant or non-discrepant. For existing
clinical areas, the Structured Dialogue supports hospitals in the
continual improvement of processes and quality.

Survey instrument
Specification of the way and means of collecting data (for
external quality assurance) and/or including data sources or
making them utilizable. Examples:
pp

Documentation forms for collecting data through the healthcare providers (QA documentation)

pp

Questionnaires for collecting data on patients

pp

Technical specifications for collecting routine data (e.g., from
health insurance claims data)
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