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Abstract 1

Zusammenfassung

Zur Qualitatssicherung und zur effektiven Umsetzung evidenzbasierter Leitlinienempfeh-
lungen im onkologischen Versorgungsalltag wurde in Deutschland der Qualitatszirkel On-
kologie etabliert. Dessen zentrale Elemente sind die Qualitatsindikatoren (Ql). Die Ql
Umsetzungsrate und die Einhaltung der Leitlinienempfehlungen wird durch das Zertifizie-
rungssystem der Deutschen Krebsgesellschaft (DKG) uberwacht und ausgewertet.

In dieser Dissertation wird erstmals der systematische Prozess der QI Ableitung und Ak-
tualisierung auf Basis der Leitlinien fur die Diagnostik, Therapie und Nachsorge fur Pati-
entinnen mit Endometrium- (EC), Zervix- (CC) und Ovarialkarzinom (OC) beschrieben
sowie ein differenzierter Uberblick Uber die Implementierungsrate und -entwicklung der
QI-Ergebnisse fur OC und CC in den zertifizierten Gynakologischen Krebszentren (GCC)
gegeben.

Die vorgestellten Ergebnisse der Dokumentenrecherche zur QI-Entwicklung verdeutli-
chen einen Unterschied im Reifegrad der Ql-Sets sowie die Verflechtung zwischen Leit-
linienaktualisierung und dem Feedback aus der klinischen Routine anhand von Ql-Imple-
mentierungsdaten, die Hinweise auf Verbesserungs- und Neuentwicklungspotential fur
Qls liefern.

Der zweite Teil wertet QI-Ergebnisse fur Patientinnen mit CC und OC, die zwischen 2015
und 2019 in GCCs behandelt wurden, aus. Der Median, der Gesamtanteil, die Stan-
dardabweichung sowie zweiseitige Cochran-Armitage-Tests wurden berechnet. Zur Ana-
lyse wurden die Qls in zwei Kategorien unterteilt: Prozessorganisation (PO-Qls) und Be-
handlungsablaufe (TP-Qls), um eine differenzierte Analyse zur Identifizierung von Ver-
besserungsmallinahmen zu ermdglichen. PO-Qls, die die Umsetzung von Prozessen und
Strukturen widerspiegeln, weisen ein hohes Implementierungsniveau auf. PO-Qls haben
einen grofden Einfluss auf die Qualitat der Versorgung und sind durch SOPs leicht zu
implementieren. TP-Qls berichten Uber Behandlungen, die in den zertifizierten GCC
durchgefuhrt werden. TP-Qls, die systemische Therapien thematisieren, erreichen ein
Implementierungsplateau, bei dem die Leitlinie bekannt ist, aber patientenbezogene Fak-
toren einen weiteren Anstieg sinnvollerweise verhindern. TP-Qls, die chirurgischen Ein-
griffe thematisieren, schwanken in der Implementierungsrate. Hier sind u.a. die wichtigs-
ten Faktoren die persdnlichen Fertigkeiten der Arzte. Neben der Diskussion der Ergeb-
nisse unter Fachkollegen wahrend des Audits kdnnten Verbesserungsmalinahmen flr

TP-Qls chirurgische Kurse oder Coaching umfassen.
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Zusammenfassend: Die Leitlinienempfehlungen sind in GCC in einem hohen bzw. sehr
hohen MalRe umsetzen. Durch die Analyse von QI Ergebnissen wird die Qualitat der on-
kologischen Versorgung transparent und ein Vergleich zwischen verschiedenen GCC ist
moglich. Eine Kombination verschiedener MalRnahmen ist notwendig, um Qls zu aktuali-
sieren und die Qualitat in der Versorgung nachhaltig zu verankern und nachhaltig zu ver-

bessern.

Abstract

For quality assurance and in order to implement evidence-based guideline recommenda-
tions effectively in everyday oncological care a Quality Cycle Oncology has been estab-
lished in Germany. Its central elements are the quality indicators (Qls). The implementa-
tion rate of these Qls and adherence to guideline recommendations is monitored and
evaluated through the certification system implemented by the German Cancer Society
(DKG).

This dissertation describes for the first time the systematic process behind compiling and
updating Qls based on the guidelines for diagnosis, therapy and follow-up for patients
with endometrial (EC), cervical (CC) and ovarian cancer (OC) as well as presenting a
differentiated overview of the implementation rate and development of QI results of DKG
certified Gynaecological Cancer Centres (GCC).

The presented results of the document search on QI development illustrate a difference
in the maturity of QI sets as well as the interconnectedness between guideline updates
and feedback from clinical routine based on QI implementation data, which provide indi-
cations for improvement and new development potential for Qls.

In a second step, QI results for patients with CC and OC treated in GCCs between 2015
and 2019 were analysed. The median, overall proportion, standard deviation and two-
sided Cochran-Armitage tests were calculated. Qls were divided into two categories: pro-
cess-organization (PO-Qls) and treatment-procedures (TP-Qls), to allow a differentiated
analysis for identifying improvement measures. PO-Qls that reflect the implementation of
processes and structures show a high degree of application. PO-Qls have a tremendous
influence on the quality of care and are easy to implement through SOPs. TP-Qls report
on treatments that are performed in the GCC. TP-Qls that report on systemic therapies
reach a plateau where the guideline is known, but patient-related-factors meaningfully

prevent further increase. TP-Qls that report on surgical interventions fluctuate. The most
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relevant factors are practitioners’ personal skills. Besides the discussion of results
amongst peers during the audit, improvement measures could include surgical courses
or coaching.

Concluding it can be state that the guideline recommendations are implemented to a high
or very high degree in GCC. By analysing QI results, the quality of oncology care be-
comes transparent and a comparison between different GCC is possible. A combination
of different measures is necessary to update Qls and to sustainably anchor and ultimately

improve quality in care.
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1 Introduction

With over 450,000 new cases per year, oncological diseases are the second most com-
mon cause of death in Germany after cardiovascular diseases and represent a high pro-
portion of the incidence of disease among the German population [1, 2], often of a long
duration and with a lasting physical and mental impact on the lives of patients and their
relatives [2]. This poses significant challenges, especially as treatment usually requires
the coordinated and interdisciplinary cooperation of various professional groups who take
different approaches to therapy. In addition, discussions about how to provide high-quality
but economical oncological care will be intensified by the rapid progress in the develop-
ment of medical innovations.

Gynaecological tumours consist of several entities that differ in incidence, therapy, and
prognosis. Around 38,000 women were diagnosed with a gynaecological neoplasm in
2017 in Germany [1]. Interdisciplinary cooperation, along with the highly specialised sur-
gical expertise of the clinic, benefit patients significantly and influence clinical outcomes
for gynaecological tumours, in particular, as demonstrated by a number of studies [3-6].
The highest mortality rate is attributable to ovarian cancer, constituting 3.1% of all malig-
nant neoplasms, 5.2% of all cancer deaths among women and 19.2% of the incidence of
gynaecological neoplasms [1]. The invasive cervical carcinoma continues to be the third
most common gynaecological neoplasm in women in Germany and worldwide at 11.4%
[1, 7], despite the progress in screening and preventive treatment. The fourth most com-
mon gynaecological cancer at 4.8% is the endometrial carcinoma, accounting for 1.9% of
all cancer-related deaths among the female gender [8].

To ensure high-quality care for oncological patients, it is necessary to apply a variety of
tools, depending on the resources available.

In 2008, the Federal Ministry of Health launched the National Cancer Plan (NKP) in co-
operation with the Association of German Tumour Centres (ADT ADT), the German Can-
cer Society (DKG) and German Cancer Aid (DKH) [9], in order to develop a comprehen-
sive national strategy focussing on early cancer detection and treatment to combat the
disease. Recommendations were put forward in four areas and in 13 working groups, with
input by all the involved partners from professional societies, patient organisations and
bodies of the autonomous governing bodies within the health care system (Organe der
Selbstverwaltung im Gesundheitswesen). One of the greatest achievements to date of

the ongoing NKP project has been to define an oncology quality cycle [10]. Evidence-
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based medical guidelines are the starting point from which the requirements for certifica-
tion of care networks are derived, as well as quality indicators for measuring the quality
of care. Within the certification system, the certified centres report key performance fig-
ures annually and the results are published in benchmark reports [2]. The certification
committees and guideline groups discuss the results of the annual reports and examine
whether the quality measures collected provide grounds for changing guideline recom-
mendations or certification requirements (see figure 1) [2].

For better contextualization of the research the three core elements, their interactivity and

intertwinement are described in more detail in the next paragraphs.

Evidence-based
guidelines

German Guideline Program
in Oncology (GGPO)

Quality
indicators

Evaluation (Certiﬁed Cancer Centres
4

Onuxo DKG:: » DKGi @Deutsche Krebshile

H HELFEN. FORSCHEN. INFORMIEREN.
©:0ncoBox KREBSGESELLSCHAFT KREBSGESELLSCHAFT

Figure 1 Quality cycle in oncology [modified Griesshammer et al 2019 [2]

1.1 Evidence-based medical guidelines

Medical guidelines form the starting point of the quality cycle in oncology and systemati-
cally produce reports for practitioners and patients to make informed decisions in specific
clinical situations. In 2008, a consortium of DKH, DKG and AWMF founded the Guideline
Programme in Oncology (GGPO) [11]. The guidelines are exclusively of the highest meth-
odological level, referred to as S3, which defines that it is put together by all medical and
non-medical professional groups and patient representatives for whom the guideline is
intended. In addition, a systematic search of the scientific evidence and the assignment
of recommendation grades by the guideline authors must take place within the framework

of a formal consensus procedure [12]. Furthermore, an obligatory step in the preparation
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or updating of the guidelines is the derivation of quality indicators (Ql) from strong recom-
mendations ("must" recommendations, recommendation grade A according to the AWMF

recommendation grading scheme) of the guideline [2, 11].

1.2 Quality Indicators

In order to improve the quality of care and to achieve the goals of health care, the meas-
urement and evaluation of quality is the central step, which forms the basis for all further
measures [13, 14].

In Germany, indicator-based methods for quality measurement and assessment in health
care have primarily emerged from initiatives of scientific societies and have been used
for decades, primarily with the goals of research and quality improvement [15, 16].

With the start of the German Guideline Programme in Oncology (GGPO) in 2008, a con-
cept for the standardized derivation of quality indicators in oncology was developed [11].
The quality indicators derived within the framework of the GGPO are adopted in the re-
quirement catalogues of the cancer centres certified according to the certification system
of the German Cancer Society (see below) and are thus in active application [17]. Every
Ql is a fraction that is usually composed as: "Number of patients for whom a specific
procedure was followed" / "Number of patients for whom a specific procedure was used"
[2].

In order to assure an optimal exchange between routine clinical practice and the devel-
opment of evidence-based and consensus-based recommendations, the GGPO guide-
line groups are regularly provided with updates about the QI results and the extent to
which the guideline has been implemented in practice, allowing them to assess the guide-
line and how practicable the recommendations and indicators are for everyday use [18].
In the context of guideline updates, the existing quality indicators are also subject of the
updating process. Here, the results of the quality indicators are reviewed, and a decision
is made whether the quality indicator must be retained or changed or - in the case of
successful implementation or update of the guideline - can be discontinued [19].
Recently the living guideline concept has been introduced to most of the guidelines in the
GGPO to ensure a more dynamic updating of the recommendations as the development
and updating of guidelines can be slow, often with month or years between a guideline

and the next update. The new approach conducts an annual literature research followed
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by methodically processing is conducted. Quality Indicators are updated only every three
years within the living guideline concept.

The feedback to the guideline groups thus closes the quality cycle in oncology and is at
the same time the starting point for the renewed start of the process.

As of January 2022, 31 tumour-specific and cross-sectional S3 guidelines have been
published, setting out 192 quality indicators, of which 108 have been implemented in 18
tumour-specific certification procedures in 1,715 certified centres, including 142 outside
of Germany [20].

Therefore in the context of this study quality indicators are understood as measurable
elements of care that can be used to determine the quality of care, as they are based on
the evidence- or consensus-based recommendations of the S3 guidelines and thus on
the desired quality [21]. Accordingly, they can also be used for quality improvement, as
they reflect the treatment goals or requirements in the treatment of tumour patients [17,
21]. In general, it is areas of the healthcare system where potential for improvement has
been identified by guideline developers and others that are targeted by Qls, acting as
benchmarks compared to other institutions and as internal quality management for

healthcare providers [11].

1.3 Cancer Centre Certification Programme and Gynaecological Cancer Centres

The certification of the first breast cancer centres in 2003 marked the start of the cancer
centre certification system and certification procedures for almost all types of tumour were
set up by 2022. The voluntary certification system is designed to set up tumour-specific
treatment networks, whereby inpatient and outpatient service providers ensure a high
standard of care for oncological patients, based on evidence-based guidelines [22]. Start-
ing with early detection and diagnosis, followed by treatment, aftercare and palliation,
they provide care throughout the healthcare chain [23]. The structure of the centres is
multidisciplinary, actively integrating not only medical professions but also other groups
such as psycho-oncology and social work, allowing all aspects of an oncological disease
to be handled competently. All network partners must prove their qualitative and quanti-
tative competence in order to gain certification [2].

The catalogues with the requirements for structure, process and quality standards are
created by experts in the certification commissions. The commissions, like the cancer

networks, are interdisciplinary, multi-professional and tumour specific [2]. The certification
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commissions can be understood as the legislative body in the certification system. Each
commission consists of 30-40 experts from their respective medical societies, scientific
societies, working groups, and self-help organizations [2]. They meet every two years to
discuss the results from the certified centres and to ensure the updates of the CoR in a
timely manner [22].

In 2008, DKG, the Working Group for Gynaecological Oncology (AGO) and the German
Society for Gynaecology and Obstetrics (DGGG ) developed the certification system for
Gynaecological Cancer Centres (GCC ) [17].

As of 2019 a total of 164 GCCs are certified [24] and about 55% of all patients in Germany
with a first diagnosed (= primary case) gynaecological tumours’ in 2019 were treated in
these certified GCC? [24]. Many certified GCC have also joined together in the AGO's
working group AG Ovar and are part of the AGO's quality assurance program (QS-
OVAR).

The GCCs, like other DKG certified cancer centres, are dedicated to observing the spec-
ified quality standards, such as minimum case numbers, tumour boards, the competence
of all network partners, transparently revealing the outcome of their key performance and
quality indicators in order to prove their care standards and compliance with guidelines
and to discuss whether any improvement measures are needed [25].

Three types of gynaecological tumour — endometrial, ovarian and cervical — are the focus
of this study, for which S3 guidelines have been drawn up and are regularly updated [7,
8, 26]. Documentation by means of Qls has been obligatory in GCCs since 2014 for ovar-
ian carcinoma (OC ), 2015 for cervical carcinoma (CC) and 2019 for endometrial carci-

noma (EC). As yet, no other gynoncological guideline has so far reached the S3-status.

1.4 Objective

The overall goal of this dissertation is to present and analyse the quality of care in gynae-
cological cancer centres as well as to present the implementation level of the guideline-
derived quality indicators. Furthermore, this study aims at raising awareness of the great
potential of guideline based Qls and their results, so as to benefit quality assurance and

improvement in oncology and in the clinical routine.

1 |CD-10 classifications C48, C51-C57

2 Results according to ICD-10; Estimated number of new cancer cases in Germany 2017; Centre for Cancer Registry Data at the Robert Koch
Institute, www.krebsdaten.de/abfrage, Data status: 30.07.2021. BOT not included because D-diagnosis
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Based on the current state of research and based on the practical example of DKG certi-
fied Gynaecological Cancer Centres, the following objectives were defined, and corre-
sponding questions were formulated:

1.5.1 Developing and updating quality indicators
For the contextual backdrop this paper presents the methodology of QI development in
the context of the development of GGPO evidence-based, clinical guidelines and reports
the updating process of Qls from the certified cancer centres for the care of endometrial
carcinoma (EC), cervical carcinoma (CC) and ovarian carcinoma (OC).
Research question 1: How are quality indicators developed and updated to become part
of the quality cycle in oncology and thus instruments of the quality assurance and im-
provement process of certified centres?

1.5.2 Implementation and results of quality indicators
For the research study conducted in the scope of the dissertation QI results for CC and
OC for the time period 2015-2019 are reported and analysed and thus presenting an
approach how to evaluate the status of care in certified GCC. Suitable measures for im-
provement in compliance with the guidelines are identified.
Research question 2: How has the implementation of quality indicators for OC and CC
implemented in certified GCC evolved over time, and what changes are evident in specific

groups of indicators over time?



Methods 10

2 Methods

For a better understanding and contextualization of the results of the present research,
the methods section is divided into two parts. The first section describes the process of
QI development and updating according to the method paper from the GGPO [11].

The second part illustrates the applied methodological approach for analysing QI results
of the GCC certified by the DKG.

2.1 Developing and updating quality indicators

QI measurement based on guidelines and specific recommendations has been discussed
for several years and up until now no process has been established as a gold standard
methodology. Instead, the processes are heterogeneous, as proven in a systematic re-
view by Langendam et al [27]. The methodological approach for QI development used by
the GGPO is based on a reporting standard defined by the Performance Measures Work-
ing Group (PMWG) of the Guideline International Network (GIN) [28]. A detalied
description of the QI development methodology with a flowchart illustration (Figure 2) will

be given in the following paragraphs.

2.1.1 Data Collection

According to GGPO regulations, it is obligatory to set up an interdisciplinary “Quality In-
dicator Working Group” (QIWG) for every development and updating of an evidence-
based (S3) guideline, comprising GDG representatives as well as representatives from
the cancer registries, the cancer centre certification programme and patient advocacy
groups to cover the respective guideline topics. The last consensus conference at the
latest sees the election of the members of the QIWG, who convene for the first time after
the agreement on all the guideline recommendations [11].

A triad of delegated methodologists from the GGPO, AWMF and the cancer centre certi-

fication programme of the DKG (table 1) supervise this procedure [11].
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Table 1 Composition of the QIWG working group [own illustration]

Number  of | Institution Voting right

representa-

tives

3-7 Experts from the GDG +

1-2 Patients and patient representatives +
from the GDG

1 Cancer Registries -

1 Certification system DKG -

2 GGPO office and AWMF (one repre- -
sentatives from each)

Only strong grade A recommendations, which can also be evidence-based or consensus-
based, are selected from the guideline when preparing the first QIWG meeting, as they
address measures with an evident benefit for the majority of patients and are therefore
deemed suitable for QI development. The definition of nominator and denominator are
also prepared ahead of the first meeting wherever possible [29].

Furthermore, a systematic literature search for international Qls through bibliographic da-
tabases including PubMed and Cochrane library and websites of known national and in-
ternational institutions that develop or publish oncology Qls is conducted [11]. A Google
search for grey literature (i.e. materials and research produced by organizations outside
of the traditional commercial or academic publishing and distribution channels) is carried
out as well. The purpose of the international QI search is to flag up additional aspects to
be considered by the GDG when putting together further recommendations, explanations
or amendments [30]. The national and international Qls that are selected are attributed
to topics for which there are not yet strong guideline recommendations.

At the first QIWG meeting, all the group members are provided with information about the
intended procedure and with a short training in the planned methodology. Any potential
conflicts of interest among them were already assessed and documented during the
guideline update process, in accordance with AWMF specifications for developing guide-
lines.

A predetermined exclusion criteria template (table 2), derived from criteria specified by

the German Assessment Tool QUALIFY [31], forms the basis of the preselection of
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potential (new) Qls as part of the meeting. A Ql is not accepted unless at least 75% of

the eligible voters agree [11].

Table 2 Exclusion criteria for preselection of potential QI [own illustration]

Criteria

1. The recommendation cannot be operationalized (in terms of measurability)

2. No potential for improving patient care

3. Lack of comprehensibility and / or great effort to collect data in proportion to
benefit

4. Other reasons (i.e., duplicates Qis from two different recommendations)

The active group members are given further information for the subsequent assessment
of the preselected potential Qls. An assessment of the availability of data in cancer reg-
istries is provided by a representative, in line with the ADT/GEKID uniform basic oncology
data set [11, 32], in order to specify whether there is a need for cancer centres to docu-
ment additional data for a QI or whether existing data at cancer registries and certified
cancer centres could be used for calculating the Ql.

In addition, representatives of the certification programme present existing Qls and the
results reported by the GCC, followed by discussions among the participants as to what
course of action should be taken, whether the existing QI should remain the same, be
modified, suspended or eliminated. The latter evidently does not apply to the initial devel-
opment of Qls based on guidelines put together for the first time [33].

Qls are evaluated in the written assessment according to the questions below and in
consideration of relevance, the effort required to collect data and how practicable poten-
tial Qls are. A Ql is accepted on the condition that a minimum of 75% of the voters give

an affirmative answer to questions 1-3 and 5 and negative to question 4 (table 3) [11].
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Table 3 Questions to assess suitability of a QI [own illustration]

Questions

1. Does the QI state relevant improvement potential for patient care?

2. Is the QI set out clearly and unambiguously?

3. Does the QI refer to an aspect of care that care providers can influ-
ence?

4. Are there any risks for misconduct due to the Ql that cannot be reme-
died?

5. Is the required data routinely documented by care providers or can ad-
ditional data be collected without undue effort?

Comments on risk adjustment (are there any patient characteristics, e.g. age, comorbid-
ities, or cancer stage, that may have an influence on Ql results?) or relevant implemen-
tation barriers could be added [11]. The outcome of the written assessment is reviewed
and discussed at a second meeting of the QI working group in order to agree on a final
set of Qls, which is passed on to the cancer registries and the certification commission of
the DKG [11].

Results
internat. Ql
literature
review

List of
strong
recommend
ations

Review and preselection Meeting

List potential Ql

Written assessment

Final consenus Meeting

i1

Final (updated) Ql set

Figure 2 Flowchart of methodological approach for QI development within the GGPO [modified Riickher et
al 2021[30]]

The primary list of potential quality indicators including the reasons for exclusion, the

above-mentioned compilation of international quality indicators and the results of the
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written assessment are available on request from the guideline secretariat or the office of

the Oncology Guideline Programme.

2.1.2 Data Analysis

Based on the S3 guidelines for OC, CC and EC the development and updating process
of the QI sets is reported by analysing documentation from the corresponding QIWG. The
following documents?, developed during the work of the tumour specific QIWG, were as-
sessed and evaluated: (1) list of potential Qls before and after initial review and prese-
lection, (2) results of the international QI search, (3) results of written assessment, includ-

ing additional comments and (4) final consensus of the QIWG members.

2.2 Analysis of quality indicators results

2.2.1 Data Collection

The tumour-specific certification commission discusses whether the preliminary new
and/or updated QI will be implemented in the certified cancer centre. By being imple-
mented, documented, and annually analysed in the certified cancer centres the Qls and
their results are piloted and thus evaluated for practicability, plausibility, and validity.
The meeting of requirements laid out in the Catalogue of Requirements (CoR) must be
documented by each GCC to be (re)certified. The outcome of the aggregated key perfor-
mance and quality indicators must be reported to OnkoZert, an independent certification
institute that arranges the auditing procedure for DKG, every year.

The submitted datasets are subject to analysis and are tested for plausibility after collec-
tion from the certified centres, which in case of deviations from guideline recommenda-
tions are obliged to state reasons why the defined limits and target values set out by the
indicators were exceeded or fell short. As long as the results are within the target values
and plausibility limits, centres do not need to justify patient treatment. Certification is de-
pendent on the cancer centres either meeting the target values or providing a plausible
explanation if this is not the case [34].

Trained gynaecological and oncological medical experts audit the centres regularly, after
checking the reported data from the previous calendar year and verifying it through insight

3 Source from the GGPO intranet (not publicly accessible)
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into patient files. The benchmarking reports only publish verified data. For example, data
from 2019 was audited in 2020 and published in 2021.

The 2015-2019 group of patients forms the basis for the QI data presented in this study,
only including data from centres certified throughout the year and with a consistent tumour

documentation system.

2.2.2 Data analyses

The descriptive analysis of case distribution, patient numbers and indicator definitions
only took account of Qls that had been part of the DKG data set since at least 2014 and
continuously up until 2021, rejecting Qls that had been discontinued during that period
(see table 5 and 7). Therefore, the analysis only included QI results for patients undergo-
ing CC and OC treatment in GCCs between 2015 and 2019, with a certified status
throughout this time period, applying two-way Cochran-Armitage tests (CA tests) to iden-
tify trends over time. For each Ql, there was a calculation of the average ratio of the
centres and the overall ratio. EC QI were not included in the evaluation as mandatory
data reporting only started in 2019.

The R version 3.5.1 and the WhiteBox, a data analysis tool developed by OnkoZert, are
applied in statistical analyses. XLSTAT Version 2019.2.1 was used for calculating
Cochran-Armitage tests (CA-test), which excluded centres where values were missing at
any given reporting stage. A p-value < 0.05 was accorded statistical significant. In No-
vember 2021, the ethics committee of Charité University medicine reviewed and ap-
proved the data analysis and study concept.

For analysis Ql were divided into two categories: process organization Qls and treatment
procedure QIl. Process organisation Qls are indicators that document the implementation
of processes and structures that are explicit recommendations by the medical guideline
within the certified network [35].

Treatment procedure Qls are indicators that report treatments carried out by members of
the certified network, such as surgical interventions or systemic treatment recommenda-
tions [35].

The derived Qls, including their operationalization, are presented. Subsequently, the re-
sults of the implemented Qls for OC and CC are displayed, analysed over time and based
on this, the implications for quality assurance and improvement in certified GCC are dis-

cussed.
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3. Results

3.1 Developing and updating quality indicators

3.1.1 Qls for endometrial cancer

2018 saw the publication of the first version 1.0 of the S3 guideline for diagnosis, treat-
ment and aftercare of endometrial cancer patients, which is still valid [8]. An updated
version including an updated QI set is planned for publication in October 2022.

The so-called consultation version of the new guideline is already available online [36].
However, the consultation version of a guideline is not the final version and not yet
authorised by the persons and organisations involved. During this phase the guideline
is open for feedback and comments by the professional public. The QI updating pro-
cess is also already completed but not yet published.

A summary of 32 new and modified strong recommendations was presented at the
kick-off QIWG meeting in 2022. During the first meeting of the working group for endo-
metrial cancer, 10 of the 32 strong guideline recommendations were preselected to be
suitable as potential Qls for the assessment process according to the criteria defined
in table 3. After the assessment process 8 Qls, 4 new and 4 existing, were agreed to
be accepted in the final QIWP meeting for endometrial cancer.

As QI for social counselling and QI for presentation at the interdisciplinary tumour
board are mandatory for all patients with an initial diagnosis of a gynaecological malig-
nancy in GCC, both Qls are already implemented since 2011. The other two existing
QI for patient with an endometrial carcinoma were included for the first time in the data
sheet GCC in 2018 on a voluntary basis. In 2019 it became mandatory for all certified
GCC to document. For both Qls the denominator definitions were modified, however
rather editorial adjustments than content changes (i.e. ICD codes were deleted and
p53-wt and pNsnO was included). If the 4 newly defined Qls will be documented in the
certified GCC or through the cancer registries will only be decided in 2023 after the
convening of the GCC certification commission.

Out of 21 hits from the international QI search in March 2022, 5 papers were retained
including 71 EC Qls (6 QI in Benoit et al 2020 [37]; 10 QI in Bonte et al. 2018 [38]; 29
QI in Concin et al, 2021 [39], 5 QI in Larouzée et al 2019 [40], 13 QI in Luyckx et al
2020[41]; 8 QI in ISD — Scottish Cancer Task Force [42]). There was a correlation



Results 17

between 8 of the 71 Qls with strong guideline recommendations. Actual reported re-
sults for proposed Qls are only available in 3 out of 5 of the identified papers.

Many of the indicators identified through the international search correspond to
“should” or “could” recommendations in the GPPO guideline or are a subset of already
implemented requirements in the GCC. For instance, out of the 6 QI presented in Be-
noit et al [37] one indicator correspond to a DKG Ql, five to “should” recommendations.
Table 4 shows the EC QI updating process and the corresponding definition of numer-

ator and denominator.
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Table 4 Updating process of QI-Set for endometrial cancer [own illustration]
Initial Ql set Operationalization 15t update Qls recorded in DS | Explanation
(2013) Ql set (2022) (2019)
No systematic lymphadenec- | Numerator: no systematic lymphadenectomy for type-l-endo- | Modified Yes Editorial amend-
tomy for type-I- EC metrial carcinoma pT1a/b G1/2 cNO ments
Denominator: patients with initial diagnosis of endometrial
carcinoma, c/p T1a, G1/G2, cNO, LVSI neg
No adjuvant chemotherapy for | Numerator: no adjuvant chemotherapy for type-l-endometrial | Modified Yes Editorial amend-
type-I-EC carcinoma pT1a/b G1 cNO/pNO o. pT1a/b G2 cNO/pNO ments
Denominator: all patients with initial diagnosis of endometrioid
or other type | endometrial carcinoma (ICD-0: 8380/3, 8570/3,
8263/3, 8382/3, 8480/3), pT1a/b G1 cNO/pNsn0 p53-wt o.
pT1a/b G2 cNO/pNsn0, p53-wt
Social counselling Numerator: number of patients who receive social counsel- Unchanged Yes
ling
Denominator: all patients with a first diagnosis of endometrial
carcinoma and first treatment at the centre
Presentation at the tumour | Numerator: number of patients presented at the tumour board | Unchanged Yes
board . - - . .
Denominator: all patients with an endometrial carcinoma
Immunohistochemical deter- | Numerator: patients of the denominator with immunohisto- New No To be decided
mination of p53 and MMR pro- | chemical determination of p53 and the MMR proteins 2023
teins Denominator: all patients with a histologically confirmed ini-
tial diagnosis of EC (incl. M1)
POLE examinations Numerator: patients of the denominator with POLE examina- | New NO To be decided
tion 2023
Denominator: all patients with initial diagnosis of endometrial
carcinoma >pT1a u./o. G3 u./o. p53-abn u./o. LVSI pos. u./o.
MSI/MMR pos. or Initial diagnosis of type 2 endometrial carci-
noma (serous, clear cell, carcinosarcoma)
Sole postoperative vaginal | Numerator: denominator patients with sole postoperative New No To be decided
brachytherapy vaginal brachytherapy 2023
Denominator: all patients with initial diagnosis of endometrial
carcinoma stage pT1b, G1 or G2 pNX/0, p53-wt, L1CAM
negative, without extensive LVSI with surgery.
Chemotherapy  with  car- | Numerator: patients of the denominator with chemotherapy | New No To be decided
boplatin and paclitaxel with carboplatin and paclitaxel 2023
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Denominator: patients with Initial diagnosis of endometrial

cancer and adjuvant chemotherapy
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3.1.2 Qls for cervical carcinoma

The publication of the first S3 guideline (1.0) for the diagnosis, treatment and aftercare
of cervical carcinoma patients back in September 2014 was followed by a first update
(2.1) in May 2021 and the most recent version (2.2) in March 2022 [7]. Since 2021 this
guideline applies the living-guideline concept.

The initial set of 9 Qls was set out in 2014, followed by an update in September 2020
that saw the addition of a total of 13 new strong recommendations, published in May
2021.

At the first guideline-update meeting of the QIWG, a summary of the existing and new
potential Qls was followed by a discussion. 9 Qls from the first version of the guideline
(2014) were checked for strong recommendation updates and 11 of the 13 new rec-
ommendations were eliminated on the basis of the criteria set out in table 3.

Of the total of 169 hits that was achieved by the international QI search, 42 were re-
tained following the screening process, albeit only 8 full texts were available and in-
cluded. A total of 51 CC QlIs were identified (14 QI in Bonte et al 2019 [38]; 12 Ql in
Cibula et al 2020 [43]; 1 in DeGroff et al 2014 [44]; 1 QI in lIwamoto et al 2016 [45]; 3
Ql in Luyckx et al 2020 [41]; 10 QI in Watanabe et al.2018 [46], 8 QI ISD Scotland
Helath Indicators [47]; 2 QI Belgian Health Care Knowledge Cenre [48]) and 13 Qls
corresponded to the proposed guideline indicators.

Two updates were made to the existing QI 2 “Details in pathology report in case of
initial diagnosis and tumour resection”, adding the metric or percentage depth of inva-
sion in relation to cervical wall thickness in radical hysterectomy, as well as “for pT1b
tumours endocervical stroma” as a supplement to the minimum distance to the resec-
tion margins.

The proposal was put forward to add the second new recommendation “Complete re-
port of conisation findings” as a possible new Ql, as well as to discontinue the QI 9
asking for “RO resection for exenteration” and to add the new strong recommendation
‘lymphonodectomy preparations” to the existing Ql 3 “Details in pathology report in
case of lymphonodectomy”, extending it with the bullet point: “Detection of isolated
tumour cells or micro metastases”.

When the working group reconvened, they agreed on all the proposed updates, addi-
tions and new Qls. Table 5 shows the operationalization and update procedure for the
CC QI set.
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The QI 1-4 have been documented and implemented in the certified GCC since 2015,
therefore results are available and presented in table 7. The documentation of QI 5-8
at the GCC was discontinued in 2018 and is now included with the ADT/GEKID
uniform basic oncology data set, reducing documentation outlay for the GCCs.
Ql 9 was discontinued due to low numbers in numerator and high
implementation rate in the certified centres. Lastly, instead of GCCs, the

certified dysplasia units will collect QI 10.
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Table 5 Updating process of QI-Set for cervical cancer [own illustration]

Initial Ql set
(2013)

Operationalization

1st update
Ql set (2021)

Qls recorded
DS (2019)

in

Explanation

1 | Presentation tumour board

Numerator: number of patients with presenta-
tion in the tumour board

Denominator: all patients with initial diagnosis,
recurrence, or new distant metastasis of cervi-
cal carcinoma.

Unchanged

Yes

2 | Details in the pathology re-
port on initial diagnosis and
tumour resection

Numerator: number of patients with reports of

findings with information on:

¢ Histological type according to WHO

e Grading

e Detection/absence of lymphatic or venous
infiltrates (L- and V- status)

¢ Detection/absence of perineural sheath in-
filtrates (Pn status)

e Staging (pTNM and FIGO) in conised pa-
tients, taking into account conisation find-
ings

e Depth of invasion and extension in mm in
pT1a1 and pT1a2

¢ Depth of invasion in relation to cervical wall
thickness (metric or percentage) for radical
hysterectomy

e Three-dimensional tumour size in cm (from
pT1b1)

¢ Minimal distance to resection margins (for
pT1b tumours endocervical stroma)

e R-classification (UICC)

Denominator: all patients with initial diagnosis
of cervical carcinoma and tumour resection.

Revised

Yes

Update strong recom-
mendations

3 | Details in the pathology re-
port for lymphonodectomy

Numerator: number of patients with report of
findings with information on:

Revised

Yes




noma and therapy with local recurrence.
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o Number of affected lymph node in relation Addition of new
to removed lymph node strong recommenda-
e Assignment to localisation of removal (pel- tion to indicator
vic/paraaortic)
¢ Indication of the largest extent of the largest
lymph node metastasis in mm/cm
¢ Indication of absence/evidence of capsular
rupture of lymph node metastasis.
Detection of isolated tumour cells or micro me-
tastases.
Denominator: all patients with cervical carci-
noma and lymphonodectomy.
Cytological/histological Numerator: number of patients with cytologi- Unchanged Yes Ql was discontinued
lymph node staging cal/histological lymph node staging due to decision to
Denominator: all patients with cervical carci- only include 5 per tu-
noma FIGO stage >= |A2 - IVA. mour entity in certifi-
cation data sheet
Cisplatinum-containing ra- | Numerator: number of patients with cisplatin- Unchanged No Ql was discontinued
dio-chemotherapy containing radio/chemotherapy (implemented from | due to decision to
Denominator: all patients with initial diagnosis 2014-2015) only include 5 per tu-
of cervical cancer and primary radio/chemo- mour entity in certifi-
therapy. cation data sheet
Adjuvant radio(chemo) | Numerator: number of patients with adjuvant Unchanged No Ql was discontinued
therapy radio/chemotherapy (implemented from | due to decision to
Denominator: all patients with initial diagnosis 2014-2015) only include 5 per tu-
of cervical cancer and radical hysterectomy. mour entity in certifi-
cation data sheet
Histological confirmation Numerator: number of patients with prethera- Unchanged No Ql was discontinued
peutic histological confirmation (implemented from | due to decision to
Denominator: all patients with cervical carci- 2014-2015) only include 5 per tu-

mour entity in certifi-
cation data sheet
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8 | Spread diagnosis for local | Numerator: all patients with imaging diagnosis | Unchanged No Ql was discontinued
recurrence (CT thorax and abdomen to exclude distant (implemented from | due to decision to
metastases). 2014-2015) only include 5 per tu-
Denominator: all patients with local recurrence mour entity in certifi-
of cervical carcinoma. cation data sheet
9 | Pelvic exenteration Numerator: Number of patients with local RO re- | Deleted No Low numbers in nu-
section (implemented from | merator and high im-
2014-2018) plementation rate
Denominator: All patients with cervical carci-
noma and tumour reccurence and pelvic exen-
teration
Complete diagnostic report | Numerator: all patients of the denominator with | New No Will be documented
10 conisation reports of findings with information on: certified dysplasia
e Type of lesion (CIN, ACIS, SMILE) units

e Localisation (endo/ectocervical)

e Extension

e In case of invasion with indication of size
extension, lymphatic, blood vessel as well
as perineural sheath invasion

e Grading

Status of resection margins (R status)

Denominator: all patients with HSIL (CIN II/111),
ACIS, SMILE u/o cervical carcinoma who re-
ceived conisation.
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3.1.3 Qls for ovarian carcinoma

The currently available 5.1 edition of the S3 guideline for the diagnosis, treatment and
aftercare of malignant ovarian tumours, which also uses the living guideline concept,
was published in May 2022 [26], following the initial version back in June 2013 and
updates in October 2016, November 2017, January 2019 and March 2020. The quality
indicator sets initially established in 2013 were update in 2019 and then again in 2021.
In the most recent update, the strong recommendations for the existing QI were re-
viewed as well as two new strong recommendations newly assessed.

A total of 35 hits were achieved in the international QI search, of which 9 were retained
after the screening procedure and 8 were included as full texts. A total of 51 Qls were
found (8 QI in Alejandra et al 2021 [49]; 8 in Baldewpersad et al 2021 [50]; 17 in Bonte
et al 2019 [38]; 5 Ql in Llueca et al 2020 [51]; 5 QI in Luyckx et al 2020 [41]; 8 QI in
European Society of Gynaecological Oncology [52]), of which 21 corresponded to pro-
posed guideline indicators.

At the kick-off QIWG meeting there was a summary and discussion of the existing and
newly proposed QlIs. It was proposed to discard the QI 10 “No adjuvant therapy BOT”
and QI 11 “No adjuvant chemotherapy for early ovarian carcinoma”, as the results of
the certified GCC showed satisfactory fulfilment of the targets, while a modification was
suggested for QI 5 “First-line chemotherapy for advanced ovarian carcinoma”, as the
underlying recommendation had been amended from = FIGO IIB to = FIGO II. A mod-
ification of the numerator, separate doses and time was also considered necessary. A
suspension of QI 8 “Combination therapy for platin-sensitive recurrence” was proposed
until the guideline was next updated, because platinum-sensitive recurrence had not
been specified and therefore the QI was deemed as non-verifiable.

After assessment, the two new strong recommendations in the guideline update were
rejected as Qls due to unsuitability (compare table 2). In the absence of new Qls to
assess, the second QIWG meeting was suspended. This left a total of 7 Qls in the QI
set for ovarian carcinoma, of which the certified GCC is now documenting and imple-
menting six.

Table 7 shows the operationalization and update procedure for the QI set.
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Table 6 Updating process of the QI-Set for ovarian carcinoma [own illustration]

Initial QI set Operationalization 1st update 2nd update | 3rd update Ql recorded | Explanation
(2013) Ql set (2016) | Ql set (2019) | Ql set (2021) | in DS (2019)
Surgical stag- | Numerator: patients of the denomi- | Unchanged Unchanged Unchanged Yes n/a
ing early OC nator with surgical staging with:

e Laparotomy

o Peritoneal cytology

o Peritoneal biopsies

¢ Adnexexstirpation on both sides

e Hysterectomy, extraperitoneal

procedure if necessary

¢ Omentectomy at least infracolic

Bilateral pelvic and paraaortic lym-

phonodectomy

Denominator: all patients with initial

diagnosis of ovarian cancer FIGO I-

[HA.
Macroscopic Numerator: patients of the denomi- | Unchanged Revised Unchanged Yes Update strong rec-
complete re- | nator with macroscopically complete ommendation
section of ad- | resection.
vanced ovarian | Denominator: all patients with initial
carcinoma diagnosis of ovarian cancer 2 FIGO

[IB and surgical tumour removal with-

out prior chemotherapy.
Surgery for ad- | Numerator: patients in the denomi- | Unchanged Unchanged Unchanged Yes n/a
vanced ovarian | nator whose definitive surgical ther-
carcinoma by a | apy was performed by a gynaeco-
gynaecological | logic oncologist.
oncologist Denominator: all patients with initial

diagnosis of ovarian cancer FIGO

2|IB after completion of surgical ther-

apy.

Numerator: Unchanged Unchanged Revised Yes
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Post-operative | patients of the denominator with Update strong rec-
chemotherapy | postoperative chemotherapy. ommendation (nu-
for advanced | Denominator: merator FIGO Il in-
ovarian carci- | All patients with initial diagnosis of stead of FIGO 1IB)
noma ovarian cancer = FIGO Il and chem-
otherapy
First-line Numerator: patients of the denomi- | Unchanged Unchanged Revised Yes Update strong rec-
chemotherapy | nator with first-line chemotherapy ommendation (nu-
for advanced | carboplatin and paclitaxel. merator FIGO Il in-
ovarian carci- | Denominator: all patients with initial stead of FIOGIIB;
noma diagnosis of ovarian cancer = FIGO deletion number
Il. cycles and dos-
age)
Genetic testing | Numerator: patients of the denomi- New Unchanged Yes n/a
offer nator with offer genetic testing. (since 2020)
Denominator: all patients with initial
diagnosis of ovarian cancer.
Platinum-con- | Numerator: patients in the denomi- | Unchanged Unchanged Unchanged No Discontinued due
taining chemo- | nator receiving platinum-containing (implemented | to complete imple-
therapy early | chemotherapy. from 2013- | mentation
ovarian cancer | Denominator: all patients with initial 2015)
diagnosis of ovarian cancer FIGO IC
or I1A/B with grade 3.
Combination Numerator: patients of the denomi- | Suspended Suspended Deleted No Suspended due to
therapy for | nator with platinum-containing com- (implemented | new recom-men-
platinum-sen- | bination therapy. from 2013- | dations
sitive recur- | Denominator: all patients with plati- 2018)
rence num-sensitive recurrence of ovarian
cancer and recurrence chemother-
apy, outside of clinical trials.
Intra-operative | Numerator: number of patients with | Unchanged Deleted n/a No Indicator is sus-
tumour rupture | Intraoperative tumor rupture (implemented | pended from 2016
Denominator: all patients with Initial from 2013- | due to the change
diagnosis of an OC FIGO IA 0 IB 2016) in FIGO
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classification. No
longer a strong
recommendation

10 | No  adjuvant | Numerator: Number of patients with | Unchanged Unchanged deleted No Discontinued due
therapy for | adjuvant therapy (implemented | to full implementa-
BOT Denominator: all patients with initial from 2013- | tion

diagnosis of BOT 2018)

11 | No  adjuvant | Numerator: number of patients with | Unchanged Unchanged Deleted No Discontinued due
chemotherapy | adjuvant Chemotherapy (implemented | to complete imple-
early OC Denominator: all patients with initial from 2013 — | mentation

diagnosis of OC FIGO IA, G 1 and 2018)
complete surgical staging

12 | Chemotherapy | Numerator: number of patients with | Suspended Suspended Suspended No Due to the lack of
for  platin-re- | non-platinum  monotherapy  with a definition of plati-
sistant first re- | pegylated liposomal Doxorubicin, num-sensitive re-
currence topotecan, Gemcitabine o. Paclitaxel currence, the Ql is

Weekly considered non-
Denominator: all patients with plati- verifiable.
num- resistant and/or - refractory first
relapse of an OC and initial recur-
rence chemotherapy outside of clini-
cal trials
13 | Counselling Numerator: number of pat. with | Unchanged Unchanged deleted No Overall indicator

social service

Counselling by the Social service

Denominator: all patients with initial
diagnosis of OC and treatmentin the
centre

for all patients in
GCC
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Analysis of quality indicators results

2015 to 2019 saw a consistent rise in the number of certified GCCs from 112 to 149, as
well as in the number of patients treated in GCCs for a primary diagnosis of a gynaeco-
logical malignancy, from 11,587 to 14,986 [24]. This accounts for the fact that the number
of patients treated for OC and CC has increased in the GCCs from 3,301 to 3,798 for OC
and from 2,059 to 2,479 for CC [24], despite the fact that the incidence of these two types
of tumour has decreased over time from 7,318 to 7,292 and 4,606 to 4,341 respectively
[1] between 2015 to 2019. Over time, the incidence of endometrial cancer has increased
in Germany from 10,355 to 10,451 and the number of treated patients rose between 2015
and 2019 from 3,791 to 5,995 [1].

Since the Qls for EC had only been implemented for one full year in 2019, this section of
the analysis only includes the Qls for OC and CC.

The results of 5 OC and 4 CC Qls from 75 GCCs are shown on tables 7 and 8. Between
2015 and 2019, the GCCs treated 17,495 primary cases of OC and 10,969 primary cases
of CC [24].
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Table 7 QI results for ovarian cancer implemented in GCC between 2015 — 2019 [modified Griesshammer et al 2022[35]]

No. | Quality Indicator | Target | 20194 2018 2017 2016 2015 2014 C-At
values | Absolute pa- | Absolute pa- | Absolute pa- | Absolute pa- | Absolute pa- | Absolute pa- | est®
tient no. tient no. tient no. tient no. tient no. tient no. p-value
Overall ratio | Overall ratio | Overall ratio | Overall ratio | Overall ratio Overall ratio

1 Surgical staging of | <20% 81.8% 85.7% 80.0% 85.7% 83.3% 75.0% 0,067
early ovarian can- 504/630 506/647 485/617 501/636 473/603 384/589
cer 80.0% 78.2% 78.6% 78.8% 78.4% 65.2%

2 Macroscopic com- | 230% | 75.0 68.3% 69.6% 70.0% 62.5% 58.8% 0,002
plete resection ad- 920/1269 880/1275 873/1231 921/1318 849/1345 858/1406
vanced ovarian 72.5% 69.0% 70.9% 69.9% 63.1% 59.9%
cancer

3 Surgery advanced | <50% 100.0% 100.0% 100.0% 100.0% 92.3% 100.0% 0.077
ovarian cancer by 1191/1269 1192/1275 1089/1231 1211/1318 1166/1345 1215/1406
gynaecologic  on- 93.9% 93.5% 88.5% 91.2% 86.7% 86.4%
cologist

4 Postoperative <30% 88.9% 90.9% 90.0% 91.7% 90.9% 94.6% 0.021
chemotherapy ad- 923/1130 914/1117 954/1081 1031/1169 1064/1191 1157/1265
vanced ovarian 81.7% 81.8% 88.3% 88.2% 89.3% 91.5%
cancer

5 First-line  chemo- | <20% 60.3% 61.1% 63.6% 60.0% 62.5% 69.2% 0,022
therapy advanced 957/1661 968/1633 1004/1559 1014/1649 1088/1669 1113/1649
ovarian cancer 57.6% 59.3% 64.4% 61.5% 65.2% 67.5%

4 The absolute number as well as the overall ratios are based on the cumulative data of all certified centres

5 Cochran-Armitage test for trend, p-value is reported
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Table 8 QI results for cervical cancer implemented in GCC between 2014 — 2019 [modified Griesshammer et al 2022[35]]

No | Quality indicator Target | 2019° 2018 2017 2016 2015 C-A test?®
values Median’ Median Median Median Median p-value
Absolute pa- | Absolute Pa- | Absolute pa- | Absolute pa- | Absolute pa-
tient no. tient Nr tient no. tient no. tient no.
Overall ratio | Overall ratio | Overall ratio | Overall ratio | Overall ratio
1 Presentation at tumour board | = 80% 100.0% 100.0% 100.0% 100.0% 100.0% 0,670
1857/1913 17161777 1779/1865 16951777 1710/1793
97.1% 96.6% 95.4% 95.4% 95.4%
2 Details in the pathology report | = 80% 92.3% 78.4% 68.8% 75.3% 71.3% 0.001
on initial diagnosis and tu- 798/874 652/832 612/879 631/890 648/889
mour resection 91.3% 78.4% 69.6% 70.9% 72.9%
3 Details in the pathology report | = 80% 97.8% 95.0% 90.9% 89.6% 88.0% 0.170
for lymphonodectomy 652/669 667/705 683/743 661/735 706/794
97.5% 94.6% 91.9% 89.9% 88.9%
4 Cytological/histological lymph | =2 60% 72.9% 78.2% 71.8% 69.4% 63.2% 0.009
node staging 777/1028 792/979 774/1042 819/1169 718/1140
75.6% 80.9% 74.3% 70.1% 63.0%

6 The absolute number as well as the overall ratio are based on the cumulative data of all certified centres

7 The median is based on the rate of the individual certified centre.

8 Cochran-Armitage test for trend, p-value is reported
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The indicators are defined and categorized in table 9. Qls were divided in two categories
(1) process organization (PO-QIls) and (2) treatment procedures (TP-QIs), to allow a dif-
ferentiated analysis in order to identify areas and corresponding measures to foster im-

provement in the implementation rate.

Table 9: Categorisation of QI documented on GCC data sheet (2015-2019) [own illustration]

Nr. Category Ql documented on GCC data sheet
Ovarian carcinoma
Ql 1 Treatment procedures Surgical staging in early ovary carcinoma
Ql 2 Treatment procedures Macroscopic complete resection in advanced OC
Ql 3 Process organisation Surgery of advanced OC by a gynaecological oncologist
Ql 4 Treatment procedures Post-operative chemotherapy in advanced OC
Ql 5 Treatment procedures First-line chemotherapy in advanced OC

Cervical carcinoma

Ql 6 Process organisation Presentation at the tumour board

Ql7 Process organisation Details in the pathology report on initial diagnosis and

tumour resection

Ql 8 Process organisation Details in the pathology report for lymphonodectomy

Ql 9 Treatment procedures Cytological/histological lymph node staging

The category of treatment procedures included 5 Qls (4 for OC, 1 for CC), while process
organisation comprised 4 Qls (1 for OC, 3 for CC) (table 9).

A consistent very high implementation rate or a steady increase over time was displayed
by PO Qls, which show to what extent processes and structures have been applied (e.g.
CC: details in pathology report for lymphonodectomy — median 2015: 88.0% increasing
to 2019: 97.8%; OC: operation of advanced ovary carcinoma by a gynaecological oncol-
ogist — median 2014: 100.0% staying stable to 2019: 100.0%).

A relatively high implementation rate overall was displayed by the TP Qls reporting on
treatment methods, although the average is subject to a degree of fluctuation over time
(e.g., OC: macroscopic complete resection in advanced OC — median 2014: 58.8%; 2015:
62.5%; 2016: 70.0%; 2017: 69.6%; 2018: 68.3.0%; 2019: 75.0%).

To further break down the TP QI category, a good to very good implementation rate is
displayed by TP Qls relating to systemic therapy recommendations, but according to the
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analysis the average not only fluctuates but decreases over time (OC: post-operative
chemotherapy for advanced ovary carcinoma — median 2014: 94.6% to 2019: 88.9%; OC:
first-line chemotherapy for advanced ovary carcinoma — median 2014: 69.2% to 2019:
60.1%).

Contrary to this, the TP Ql results relating to surgical intervention results display an overall
average good to very good implementation rate that fluctuates over time but has in-
creased over the last 4 years (QIl 1 surgical staging of early OC — median 2014: 75.0% to
2019: 81.8%; QI 2 macroscopic complete resection for advanced OC — median 2014
58.8% to 2019: 75.0%)

5 out of 9 Qls have shown a positive trend according to the Cochran-Armitage test, 4 of

which are in the category of treatment procedures and 1 in process organisation.

Trends were analysed over a period of 4 years for Ql 2 “macroscopic complete resection
for advanced OC”, QI 4 “post-operative chemotherapy for advanced OC” and QI 5 “first-
line chemotherapy for advanced OC”, whereas this analysis was carried out over a period
of 3 years for QI 9 “Cytological/histological lymph node staging”.
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4. Discussion

4.1 Short summary of results

This dissertation describes for the first time the systematic process behind compiling and
updating Qls in accordance with the German evidence-based guidelines for endometrial,
cervical and ovarian carcinoma, as well as presenting a differentiated overview of the
implementation rate and development of QI results in accordance with the guideline for
OC and CC in certified GCCs.

The purpose of Qls is to assess the results of patient care and to improve its quality
accordingly [12], for which it is essential that the Qls are based on the latest medical
knowledge and that the criteria of relevance, scientific foundation, practicality, influence-
ability of indicator outcomes, data availability, risk adjustment and implementation obsta-
cles are taken into consideration [2, 30]. The approach presented comprises multiple
steps, starting with using strong guideline recommendations as a basis for Qls, followed
by a selection and evaluation in accordance with the mentioned criteria, coupled with
carrying out an international QI search to widen the perspective [11].

The catalogue of requirements of the GCC certified according to the German Cancer
Society system actively apply the presented quality indicators [17].

The certified GCCs implement the guideline recommendations to a high or very high de-
gree, as proven by the results of the evaluated Qls, showing the quality of care and ena-
bling a comparison of the results of different centres.

The improvement potential of Qls can be assessed in detail by dividing the analysed QI
into the two categories of process organisation and treatment procedures, as well as en-
abling the identification of appropriate improvement measures that the certified centres

can put into practice.

4.2 Development and updating quality indicators

The levels of maturity vary between the three presented QI sets, clearly showing how
updating the guideline and feedback from clinical routine by means of QI implementation
data are interwoven and what improvements could be made for further QI updates and
new developments. It must be taken into consideration with regard to quality indicators

that it normally takes more than 2 years until the first results for the guideline indicators
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are available to report, due to the fact that it is necessary to consider a long enough time
period, usually at least one calendar year, as well as an adequate number of patients or
events. Furthermore, it may be necessary to set up new processes, structures and data
fields in order to implement a new quality indicator and to apply a recommendation in
everyday care. It is therefore advisable for the indicator only to be mandatory in certifica-
tion as from the second year of observation [33] thus EC QI data does not allow any
conclusions to be drawn about patient care yet.

The most frequently updated and longstanding guideline and QI set within the certified
GCC are for ovarian carcinoma, with availability of implementation data since 2014 and
regular feedback between the QIWG and certified GCC. The revision of the QI entitled
“first-line chemotherapy for advanced OC” represents a good example of how the devel-
opment of recommendations and clinical routine feedback through GCC data are posi-
tively interwoven. It had been proven by the implementation data reported by the GCC
that it made sense to separate doses and duration from the substance in the numerator.
Previously it showed the number of patients with 6 cycles of first-line chemotherapy with
carboplatinum AUC 5 and paclitaxel 175mg/m2, whereas the new version stated the num-
ber of patients with first-line chemotherapy with Carboplatin and Paclitaxel [24, 26]. The
numerator can therefore still include the addition of further substances, e.g. in the context
of studies, while the QI documentation can include a larger number of patients and pro-
vide meaningful results. Therefore, rapidly changing areas such as specific therapeutics
should not be included in the operationalization of a QI [33]. Further, by keeping the def-
initions of the QI numerator and denominator as simple as possible misinterpretation dur-
ing the documentation process can be prevented. Having an “either or” in the numerator
often excludes a strong recommendation from becoming a QI because it cannot be oper-
ationalized as the measurability is not given.

The living guideline concept has been developed and applied since 2021 to ensure a
more rapid update when new evidence becomes available (i.e. results from the currently
ongoing ECLAT study [53]) with the goal to improve the timeliness of the guidelines and
to be able to react fast and if necessary adapt implemented Qls.

The foundation of every grade A “must” recommendation and therefore every QI has to
be an advanced evidence research based on numerous high-quality studies (i.e., for grad
1++ rating: high-quality meta-analyses, systematic reviews of RCTs or RCTs with very
low risk of systematic errors (bias)) or strong expert consensus (>95% of those with voting
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rights is necessary) [11]. Building up a solid advanced evidence foundation in order to
proclaim a grade A recommendation takes time.

For instance, in the OC guideline from 2013 [54] 2 phase |l studies [55, 56] were able to
show a significantly prolong progression-free survival by administering bevacizumab in
parallel with chemotherapy and as maintenance therapy for a total of 12 and 15 months,
respectively. However, data on overall survival were not (yet) available. Hence the guide-
line recommendation read “in advanced ovarian cancer (l1I1B-1V), additional treatment with
bevacizumab could be considered”. In 2019 data on overall survival from the above stud-
ies became available. Further studies on the topic, however, showed that overall survival
was significantly improved only in subgroups (high tumour burden, stage IV or high-grade
serous subtype), and deterioration in quality of life was small but significant [57-59]. The
recommendation remained therefore unchanged. Only in the update of 2021 the body of
knowledge and thus the number of studies in regard to maintenance therapy had sub-
stantially increased. Amongst others the SOLO-1 study [60] and the PAOLA-1/AGO-
OVAR 20 [61] study investigated different combination of the efficacy of maintenance
therapy with the PARP inhibitor Olaparib in patients with high-grade serious or endome-
troid ovarian carcinoma, tubal carcinoma or primary peritoneal carcinoma taking into ac-
count the BRCA mutation status. Overall, the studies were able to show a significantly
improvement in the progression free survival. No negative changes in the quality of life
due to maintenance therapy were detected. The recommendation in the guideline was
consequently modified. However, as data on overall survival of the studies is not yet avail-
able, the guideline group agreed on a “should” recommendation: “In advanced ovarian
cancer (llI-1V), additional maintenance therapy should be given”. Similarly can be seen in
the EC guideline update from 2018 to 2022 where a total of 3 recommendations were
upgraded from “should” to “must” based on the growing body of evidence, i.e. “Post-op-
erative sole vaginal brachytherapy”, “Adjuvant chemotherapy with Carboplatin and
Paclitaxel” and “Precurtain radiotherapy with simultaneous chemotherapy (PORTEC 3
schemata).”

QI development incorporates an international search for Qls that are used in other set-
tings, which aims to compare the identified international strong recommendations and
those that are already part of the S3 guideline. The QIWP assesses whether a Ql found
during the additional search is relevant for the S3 guideline update and whether it might

prompt an innovation or modification, as well as analysing whether it is an existing or
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potential new QI and whether the recommendation has already been included as a stand-
ard in the CoR [11]. Focus is always on those international Qls that have been imple-
mented and where results are available.

For instance, discussion was prompted at the QIWG for CC by the results of the interna-
tional QI search, with a focus on the proposal to document the ratio of patients with sur-
gically treated cervical cancer with clear resection margins [38, 41], along with the ratio
of patients undergoing radical radiotherapy with treatment lasting no longer than 6 days
[38, 41], and to include these in the next guideline update.

It was proposed that the findings should be a subject of discussion at the forthcoming
meeting of the GCC Certification Commission, as they include topics that are relevant for
implementation such as the recurrence rate of 2 years in patients at stage pT1b1 with
negative lymph nodes (LNs) after primary surgical treatment for cervical cancer [43].
Interestingly, this recommendation was not deemed suitable to be implemented as a clas-
sical QI in the data sheet, but rather proposed to be included as a standard in the certifi-
cation documents (= on-site review of the implementation process). Thus, Ql, as a tool
for quality improvement, is not suitable for all areas with potential for improvement. There-
fore, the cancer centre certification system offers different options, quantitative and qual-
itative, how to include strong recommendations from the evidence-based guidelines in
the clinical routine.

Unfortunately, more often than not the international search does not produce results that
make a relevant contribution to the updating of the QI and/or certification requirements
while being a time and cost consuming exercise. Therefore, it recently has been ques-
tioned whether the search for international Qls, which often yield no information about the
applied deriving methodology and rarely displays any results of the proposed Qls, should
be restructured or even completely dismissed.

4.3 Analysis of quality indicators results

Newly developed and updated QI are implemented in the certified cancer centre in coop-
eration with the cancer centre certification commissions. By being implemented in the
certified cancer centres the Qls and their results can be analysed and used for quality
assurance and improvement in oncological care and give a first impression of the status
of patient care for specific tumour entities. Implementing, documenting, reflecting and

analysing QI results is crucial not only for quality assurance and assessment of level of
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guideline compliant care but also to define measures for continuous quality improvement
of quality of care.

In summary, the guideline contents are implemented to a high or very high degree at the
certified GCCs for the evaluated Qls, showing the quality of care and allowing a compar-
ison of results between centres.

In the article accompanying the dissertation, Griesshammer et al [35] carried out a thor-
ough analysis of the implementation rate and results of Qls for CC and OC between 2015-
2019, introducing a categorisation of Qls into two groups. This allows a differentiated
overview of the degree of implementation and makes it easier to identify suitable improve-
ment measures that can be taken at the certified centres.

There has been a wide application of Qls that reflect the implementation of processes
and structures within the certified networks, with results showing a very high implemen-
tation rate for the category of Qls pertaining to procedural aspects (2019: QI 3: 100%; Ql
6: 100%, QI 7: 92.3%; QI 8: 97.8%), often achieved immediately after their introduction
(e.g., QI 3 and QI 6 each 2015: 100% and 2019: 100%) and maintained over the course
of time (compatre table 9 for QI numbering).

For example, making it mandatory for surgical treatment of advanced ovarian cancer to
be carried out exclusively by specialised gynaecologists has a positive impact on results
and life expectancy [5, 6, 55, 56], as well as being easy to achieve by means of a top-
down process structure. It is possible to apply the same process within the network and
among cooperation partners when it comes to implementing QI 6 (= tumour board presen-
tation rate) and specifying the mandatory information to be included in pathology reports,
e.g. initial diagnosis, tumour resection and an indication that lymphadenectomy is com-
plete, if applicable (= Ql 7 and QI 8).

The quality of patient care is significantly influenced by these procedural Qls that are
relatively easy to implement at GCCs, for example through standardised operating pro-
cedures and handling instructions.

It is therefore easily possible in principle for each certified centre to achieve the target
values of these indicators, in consideration of legitimate individual cases such as emer-
gency surgery, which precludes presentation at the pre-treatment tumour board. The au-
dit states a “deviation” if this indicator group is repeatedly and unjustifiably not fulfilled.
The certificate may be withdrawn in case of an ultimate failure to meet the requirements
of the indicators.
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A somewhat different picture is presented by results from Qls reporting on treatment pro-
cedures such as surgical interventions and systemic therapy recommendations.

The analysis shows that a good but decreasing implementation rate over time applies to
Qls calling for the implementation of systemic therapy in accordance with guideline rec-
ommendations (Ql 4: 2014 94.6% to 2019 88.9% and QI 5 2014 69.2% to 2019 60.3%).
For both Qls, the centres which did not meet the target values provided explanations that
primarily included patient-related reasons (e.g. patient death after surgery, patient
wishes, existing comorbidities and/or poor general state of health, termination of treat-
ment due to side effects). Regarding QI 5(= first-line chemotherapy for advanced OC),
treatment regimens were also often changed due to comorbidities and poor general
health.

Reasons for patients being missing, despite chemotherapy recommendations being is-
sued during the tumour boards, included patients being treated outside the network, as
well as the data reporting time, i.e. patients only being included in the numerator upon
completing treatment. Bearing in mind in this respect that only if the number of patients
is below the threshold (Ql 4 <30%; QI 5 <20%) is it necessary to provide a written expla-
nation. In other words, if the overall number of eligible patients in the numerator remains
above the threshold but decreases on average, reasons do not need to be given by the
GCCs.

This preliminary evaluation provides a basis for arguing that contrary to the results of the
PO Qls, the implementation rate for Qls that document the application of systemic therapy
reaches a steady plateau, whereby the practitioners are aware of the guideline recom-
mendations but a further increase in rate cannot be reached on patient-related grounds.
A higher age and/or multiple comorbidities and/or other treatment regimens could be
linked to the decreasing implementation rate. However, the present data set does not
allow this to be investigated further, as socio-demographic information and details of
comorbidities are not yet available or not in adequate depth.

A wider scope for improvement measures, on the other hand, is presented by TP 1Qs that
report on surgical interventions, reflecting not only patient-related factors such as comor-
bidities, a poor overall state of health and patient rejection of surgery but also the com-
petence of the surgical team. Surgical treatment is a fundamental pillar in the treatment

strategy for OC and CC, representing an important diagnostic tool as well as directly and
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strongly influencing the prognosis, as part of a largely multimodal and interdisciplinary
concept of treatment [57].

Over time, the data shows an increase in the implementation rate before levelling out, as
for the QI reporting on systemic therapy (e.g. Ql 1 2014: 75% to 2019 81.8%; Ql 2 2014:
58.8% to 2019: 75.0%% and QI 9 2015 63.2% to 2019 72.9%).

Reasons for not achieving the target value of QI 9 (= cytological/histological lymph node
staging) included undergoing radio/chemotherapy before the cytological/histological
lymph node staging, in consideration of the fact that there was often a small denominator
on the surgical Qls. The most common reason for no complete macroscopic resection
with regard to QI 2 (= macroscopic complete resection in advanced OC) was stated as
the presence of multiple (distant) metastases. Furthermore, some patients decided to
undergo treatment outside of the certified network, as stated above. Alongside these pa-
tient-related reasons, the most commonly stated grounds for not achieving the Ql target
value include an inoperable situs due to the advanced spread of carcinoma or the surgery
being considered unfeasible during the interoperative assessment. It was repeatedly
stated for QI 2 that it was only possible to reduce the size of the tumour but not to remove
it. Whether other surgical teams would have made the same assessment and reached
the same conclusions cannot be determined on the basis of this data, unfortunately. GCC
auditors and physicians discuss at the audit whether the results are justifiable, albeit any
explanations for discrepancies tend to be brief and lacking in detail [58].

The personal competence of the practitioners in combination with technical prerequisites
are most relevant for identifying potential improvement measures with regard to these
Qls. The option of additional surgical courses or coaching could be among the measures
for improving the implementation rate of this Ql set, alongside peer discussions of the
results at the audit.

On an individual centre level, there can be a wide variation from year to year in the results
for macroscopic complete resection, surgical staging for early OC and cytological/histo-
logical LN staging, as shown interestingly by the data. The current data available cannot
provide explanations for these fluctuations. The primary purpose of the data collection
must be taken into consideration when interpreting the results, forming a basis for decid-
ing whether the certificate should be issued [58]. It is therefore necessary to investigate
further. One hypothesis for explaining why various centres with high indicator results one
year can have lower results the next could be staff changes within the surgical team. It is
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plausible that certified GCCs with a consistently high implementation rate offer a good
environment for surgeons in training and may be chosen to offer coaching courses for
other GCCs.

4.4 Limitations of the study and implications for further research

Little data has been published to date on the methodology behind the development of Qls
based on guidelines and a wide variety of approaches are taken [44, 59, 60] . Similarly,
few publications deal with updating existing Qls derived from guidelines [33, 61]. We have
sought here to contribute to increasing the transparency of this process and maybe to
raising the quality of cancer care, based on established QI processes in Germany based
on guidelines. In order to offer a complete picture, it is necessary to implement additional
measures to those described here.

It must be taken into consideration that only process-related and structural indicators are
addressed when using guideline-based Qls and implementing them does not necessarily
being about the required improvement in patient-related outcomes such as quality of life,
morbidity or overall life expectancy [29]. Nevertheless, it may be assumed that the rec-
ommendations of the guideline group were based on indication of a positive effect on the
endpoints because of the advised intervention [29].

A particular challenge is posed by the follow-up of individual patients in the long term, due
to the involved centres usually having no direct access to this data. In order to track the
individual progress of diseases over time, linking the data collected by various centres
with clinical cancer registry data will be a useful resource [33].

Moreover, the process does not provide for patient- reported outcomes to be included,
for which other methods such as patient surveys and separate documentation are needed
[30, 33].

In order to evaluate the compliance of treatment procedures with recommendations, the
highly complex nature of routine care situations must be taken into consideration, and it
is not easy to draw conclusions about the quality of care from raw QI data [58]. For ex-
ample, the fact that the results of a QI have not achieved a predefined target value does
not necessary signify an underperformance by the providers. An assessment of the qual-
ity of care requires additional information in this case [58]. As part of the on-site audit, the
explanations provided by the certified centres are therefore discussed with the auditor,

who checks random patient files. The auditors pronounce a “deviation” if the centre
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provides inadequate explanations which the centres must remedy, whereas no further
action is needed if the explanations are deemed plausible and adequate [22].

When it comes to interpreting data, the following further limitations must be highlighted.
Firstly, it is not possible to assess information about individual patients regarding socio-
demographics or the severity of the case as the individual centres only submit aggregated
data. Secondly, it is possible that a selection bias applies to the centres included in this
analysis, as it is often only centres that are already performing well that participate in
quality assurance schemes. Thirdly, it is not possible to link the data studied here with

survival data from registries.
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5. Conclusions

It is important for all the involved disciplines and professional groups, as well as special-
ised medics, to collaborate closely in order to ensure optimal treatment and results for
women with gynaecological malignancies. Practitioners are encouraged to reflect criti-
cally on the outcome of their treatment with the help of Qls, which also help to cement
everyday clinical practice and treatment based on the content of guidelines. In the audit
procedures, these results are discussed, and measures are identified that enable better
application of the guideline contents.

Existing comorbidities, rejection of therapy or other factors pertaining to patients often
prevent the target values from being reached. Quality assurance is achieved by taking a
procedure in line with guidelines and certification into account and modifying it on the
basis of consultation with patients and/or partners at the centre. Should the recommen-
dations in the guideline not be applied systematically, however, then the auditor and the
centre will decide on measures for enforcing the guideline, followed by an audit for eval-
uating the success of these measures. Thus, with the certification, a classic Plan-Do-
Check-Act cycle is implemented in oncological care, which is based on the recommen-
dations of the guideline.

The QI improvement potential can be assessed variously and suitable measures for
improvement can be identified by classifying the analysed Qls as either process
organisation or treatment procedures, as shown by analysing the QI results for ovarian
and cervical cancer. It shows that a combination of different measures is necessary in
order to anchor quality sustainably in health care and thus improve it.

Regular reports to the medical guideline development groups on the QI results provide
information on the degree to which everyday clinical practice is implementing the recom-
mendations, as a basis for further proposals as to how the guidelines could be developed
and improved. Hence through the Quality Circle in Oncology a Plan-Do-Check-Act cycle
has also been implemented successfully on the system-level.

With the described structures and processes of quality assurance and improvement in
oncology, it has been possible to establish a system in everyday clinical practice that is
actively used by practitioners and at the same time generates important findings for fur-
ther developments in oncology. A unique selling point has been realised for oncology in

Germany, which defines the quality of oncological treatment, records differences between
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the actual and target state of treatment and is oriented towards the continuous improve-
ment of quality.

Up until today the participation in the cancer centre certification program is voluntary even
though various studies show the significant improvement for patient-related outcomes
(i.e. overall survival, hospital lethality, follow-up resection rate) when treated in a certified
centre [62-67]. Only slowly the legislative in Germany is catching up and the KHSG
(Krankenhausstrukturgesetz = Act on the Reform of Hospital Care Structures) that came
into effect January 2016 has for the first time placed a focus on the quality of treatment.
Discussions on health policy have therefore had an increasing emphasis on the quality of
the certified centres in line with guidelines. This positive development includes awarding
additional funds, such as to certified so called Oncology Centres of the German Cancer
Society, consisting of more than one tumour entity, in certain federal states, in accordance
with § 9 par. 1a no. 2 KHEntgG (Krankenhausentgeltgesetz = Hospital Fees Act), drawn
up in cooperation with the GKV Spitzenverband Spitzenverband Bund der Kranken-
kassen = National Association of Health Insurance Funds).

Minimum volume regulation discussions, as well as the proposal for the organised cervi-
cal carcinoma screening programme of the G-BA (Gemeinsamer Bundesausschuss =
Federal Joint Committee), also consider these certified centres. Quality-assured care in
certified centres is thus increasingly used as a health policy instrument for the definition

and design of care structures.
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Abstract

Purpose Based on the example of Gynaecological Cancer Centres (GCCs) certified by the German Cancer Society, this
study evaluates the results of medical-guideline-derived quality indicators (QIs) for cervical cancer (CC) and ovarian cancer
(OC), examines the development of indicator implementation over time as well as the status of guideline-compliant care
and identifies improvement measures.

Methods QI results for patients with CC and OC treated in GCCs between 2015 and 2019 are analysed. The median, overall
proportion and standard deviation of each QI were calculated. Two-sided Cochran-Armitage tests were applied.

Results QIs are divided into two categories: process-organization (PO-QIs) and treatment-procedures (TP-QIs), to allow a
differentiated analysis for identifying improvement measures.

PO-QIs that reflect the implementation of processes and structures show a high degree of application. PO-QIs have a tre-
mendous influence on the quality of care and are easy to implement through SOPs.

TP-QIs report on treatments that are performed in the GCC. TP-QIs that report on systemic therapies reach a plateau where
the guideline is known, but patient-related-factors meaningfully prevent further increase. TP-QIs that report on surgical
interventions fluctuate. The most relevant factors are practitioners’ personal skills. Besides the discussion of results amongst
peers during the audit, improvement measures could include surgical courses or coaching.

Conclusion The analysis shows that a combination of different measures is necessary to anchor quality sustainably in health
care and thus improve it.

Keywords Quality indicators - Quality assurance - Health service research - Certification

Introduction

For quality assurance and to implement evidence-based
guideline recommendations effectively in everyday oncolog-
ical care, a ‘Quality Cycle Oncology’ has been established in
Charité-University Hospital Berlin, Berlin, Germany Germany. Its central elements are defined quality indicators
(QIs) derived from strong recommendations of S3 oncologi-
cal medical guidelines developed by the German Guideline
Program in Oncology (GGPO) (Langer and Follmann 2015).
The German S3 guidelines are based on a systematic litera-
ture review, the presence of a representative interdisciplinary
Clinic for Gynecology, Gynecological Oncology and interprofessional expert panel, including patient advo-

and Gynecological Endocrinology, University Hospital cacy groups, and the use of a formal consensus-building pro-
of Giessen and Marburg (UKGM), Marburg, Germany cess (Langer and Follmann 2015; Nothacker et al. 2014). An

Department of Gynecology with Center for Oncological obligatory part of every S3 guideline development process
Surgery, Charité-University Hospital Berlin, Berlin, Germany is the definition of QIs from strong recommendations. These
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are considered suitable as a quality standard since it can be
assumed that most patients will gain a clear benefit from
the addressed actions of these recommendations. In a multi-
step process, interdisciplinary experts of the guideline group
identify those strong recommendations of the S3 guideline
whose comprehensive implementation improves the provi-
sion of care in a defined population and whose ‘translation’
to an indicator is possible (Langer et al. 2017).

The implementation rate of these QIs, and thus the adher-
ence to guideline recommendations, is monitored and evalu-
ated through the certification system implemented by the
German Cancer Society (DKG), which serves as one of the
core elements of the quality assurance and improvement pro-
cess for certified cancer centres (Langer et al. 2017).

The results of the QIs are regularly fed back to the GGPO
guideline groups to ensure the best possible exchange
between the development of evidence- and consensus-based
recommendations and clinical routine practice (Beckmann
et al. 2016). In the context of guideline updates, the existing
quality indicators are also subject to the updating process.
Here, the results of the quality indicators are reviewed, and a
decision is made as to whether the quality indicator must be
retained or changed or, in the case of complete implementa-
tion, can be discontinued (Langer et al. 2017).

As of January 2022, 31 tumour-specific and cross-
sectional S3 guidelines had been published and 192 qual-
ity indicators derived. Thereof, 108 quality indicators are
implemented in 18 tumour-specific certification procedures
in a total of 1,715 certified centres, including 142 outside
of Germany.

In the present study, which was conducted within the
scope of a qualifying thesis for a doctorate in medical sci-
ence at the Charité University Medicine, we present an
example from the gynaecological cancer centre (GCC) cer-
tification system of the German Cancer Society (DKG).

The certification system for GCCs was developed in
2008 by the DKG and the Working Group for Gynaeco-
logical Oncology (Arbeitsgemeinschaft Gynikologische
Onkologie [AGO]) and the German Society for Gynaecol-
ogy and Obstetrics (DGGG) (Leitlinienprogramm Onkol-
ogie. Deutsche Krebsgesellschaft, Deutsche Krebshilfe,
AWMF): S3-Leitlinie Diagnostik, Therapie und Nachsorge
maligner Ovarialtumoren 2021). As of 2019, a total of 164
GCCs had been certified (Krebsgesellschaft e.V. Jahresber-
icht der zertifizierten Gynikolgoischen Krebszentren 2020),
and about 55% of all patients in Germany with a first diag-
nosis (primary case) of a gynaecological tumour' in 2019
were treated in these certified GCC? (Krebsgesellschaft e. V.

1 ICD-10 classifications C48, C51-C57.

2 Results according to ICD-10; Estimated number of new can-
cer cases in Germany 2017; Centre for Cancer Registry Data at the
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Jahresbericht der zertifizierten Gynédkolgoischen Krebszen-
tren 2020). Many certified GCC have also joined together
in the AGO's working group AG Ovar and are part of the
AGO's quality assurance program (QS-OVAR).

Gynaecological tumours consist of several entities that
differ in incidence, therapy and prognosis. In 2017, approxi-
mately 38,000 women in Germany were diagnosed with a
gynaecological neoplasm (Robert Koch Institut 2016).

The GCCs, like all other cancer centres of the DKG, are
multidisciplinary and interprofessional networks of quali-
fied partners that represent the entire chain of health care.
They commit themselves to adhering to the defined qual-
ity standards (i.e., minimum case numbers, tumour boards,
high expertise of all network partners, etc.) and transparently
disclose the results of their key performance indicators and
guideline-derived quality indicators to demonstrate their
quality of care and guideline adherence and discuss, if nec-
essary, improvement measures (Mensah et al. 2017).

Especially for gynaecological tumours, various studies
have shown that the interdisciplinary cooperation and highly
specialised surgical expertise of the clinic and surgeons as
well as the surgical case volume have been of great benefit
to patients and have had a relevant influence on the clinical
outcome (Wright et al. 2011; Bristow et al. 2009; Bois et al.
2009; Munstedt et al. 2003).

The focus of this study will be on two selected gynae-
cological tumours, namely ovarian and cervical cancers.
For both tumour entities, S3 guidelines are available
and regularly updated (Leitlinien Programm Onkologie
(Deutsche Krebsgesellschaft, Deutsche Krebshilfe, AWMF).
S3-Leitlinie Diagnostik, Therapie und Nachsorge maligner
Ovarialtumoren; Leitlinien Programm Onkologie (Deutsche
Krebsgesellschaft Deutsche Krebhilfe, AWMF). S3-Leitlinie
Diagnostik, Therapie und Nachsorge der Patientin mit
Zervixkarziom 2021), and in GCCs it has been obligatory
to document QIs for these two entities since 2014 for OC
and 2015 for CC. For endometrial and vulvar tumours, QIs
have been implemented only recently, in 2018 and 2016,
respectively, and no S3 guideline is yet available for vulvar
carcinoma.

Comprising 3.1% of all malignant neoplasms and 5.2% of
all cancer deaths in women, ovarian cancer is the gynaeco-
logical cancer with the highest mortality rates (Wesselmann
et al. 2014; Robert Koch Institut 2016), representing 19.2%
of incident cases of gynaecological neoplasms (Robert Koch
Institut 2016). Despite advances in screening and prevention
measures, invasive cervical carcinoma, at 11.4% of cases,
remains the third most common gynaecological neoplasm

Footnote 2 (continued)

Robert Koch Institute, www.krebsdaten.de/abfrage, Data status:
30.07.2021. BOT not included because D-diagnosis.
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in women in Germany and worldwide (Robert Koch Institut
2016; Leitlinien Programm Onkologie (Deutsche Krebsge-
sellschaft Deutsche Krebshilfe, AWMEF). Priavention des
Zervixkarzinoms 2020).

Using the example of QIs for ovarian and cervical can-
cer, this study set out to investigate the development of the
implementation rate over time, report results for the time
period between 2015 and 2019, evaluate the status of guide-
line-compliant care and identify areas and corresponding
measures to foster improvement. A further goal of this paper
is to raise awareness of the potential of guideline-based
QIs and their results to contribute to quality assurance and
improvement in the clinical routine. The aim is to initiate
a discussion and thus jointly define actions and measures
to improve health service delivery to ovarian and cervical
cancer patients.

Patients and methods
Data collection

Each GCC that intends to be (re-)certified must document
fulfilment of the requirements. Annually, the results of key
performance and quality indicators must be reported to
OnkoZert, the independent certification institute that organ-
izes the auditing procedure on behalf of the DKG. After
collection from the centres, the datasets are analysed and
tested for plausibility. Indicators mostly have target values
or defined plausibility limits in which the certified centres
have to give a mandatory statement of reasons as to why the
limits were overstepped, i.e., in the case of deviation from
the guideline recommendation. When target values or plau-
sibility thresholds are reached, centres do not have to give
explanations for patients not treated accordingly. For suc-
cessful certification, cancer centres have to meet the target
value or give a plausible explanation if they are not meeting
the value (Adam et al. 2018).

Centres are audited regularly by trained gynaecological
oncologic medical experts who check the reported data from
the previous calendar year before the audit and have insight
into patient files during the audit to verify the data. Only
verified data are published in the benchmarking reports. For
example, 2019 data are audited during 2020 and published in
2021. The data presented here are based on the 2015-2019
patient cohort. Only data from centres that were certified
throughout the complete year and had no change in the
tumour documentation system are included.

The QIs included in this study are derived according
to a defined methodology (German Guideline Program in
Oncology (German Cancer Society, German Cancer Aid,
Association of the Scientific Medical Societies). Develop-
ment of guideline-based quality indicators: methodology for

the German Guideline Program in Oncology 2021) from
the two evidence-based guidelines on the diagnosis, therapy
and follow-up of malignant ovarian tumours and patients
with cervical cancer published by the GGPO (Leitlinien Pro-
gramm Onkologie (Deutsche Krebsgesellschaft, Deutsche
Krebshilfe, AWMF). S3-Leitlinie Diagnostik, Therapie und
Nachsorge maligner Ovarialtumoren 2021; Leitlininien Pro-
gramm Onkologie (Deutsche Krebsgesellschaft Deutsche
Krebhilfe, AWMF). S3-Leitlinie Diagnostik, Therapie und
Nachsorge der Patientin mit Zervixkarziom 2021). The treat-
ment guidelines, the corresponding QI and the QI set col-
lected via the certification programme are regularly updated.
In this analysis, only QIs that were included in the DKG
dataset from 2014 onward and still included as of 2021 were
taken into consideration. QIs that had been discontinued
over time were not included in this analysis. An overview
of discontinued QIs can be seen in (Table 1).

Data analyses

Descriptive analysis of the case distribution, patient num-
bers and indicator definitions were performed. QI results
for patients with cervical cancer (CC) and ovarian cancer
(OC) treated in GCCs between 2015 and 2019 were ana-
lysed. Only patients from GCCs that had certified status over
the entire time period were considered. The median propor-
tion of the centres and overall proportion was calculated for
every QI. Two-sided Cochran-Armitage tests were applied to
detect trends over time. The standard deviations on the cen-
tre level over time were calculated to analyse fluctuations.

Statistical analyses were performed using R version 3.5.1
and the Data-WhiteBox, a data analysis tool developed by
OnkoZert. Cochran—Armitage tests were calculated using
XLSTAT Version 2019.2.1, excluding centres that had miss-
ing values at any reporting point. A p-value <0.05 was con-
sidered statistically significant.

The data analysis and study concept were reviewed and
approved by the ethics committee of Charité University
Medicine in November 2021.

Results

The number of certified GCCs increased steadily from
2015 to 2019 from 112 to 149, and the number of patients
with a primary diagnosis of a gynaecological malignancy
treated in GCCs increased from 11,587 to 14,986. Therefore,
even though the incidence of OC and CC in Germany has
been decreasing over time from 7318 to 7292 and 4606 to
4341, respectively (Robert Koch Institut 2016), the num-
ber of patients treated for these two tumour entities has
increased in GCCs (OC: 3301-3798 and CC: 2059-2479)

@ Springer
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Table 1 Discontinued QIs for Ovarian and Cervical Cancer

Indicator

Implementation period

Reason for discontinuation

Ovarian Cancer Qls

Non-adjuvant chemotherapy of early ovarian carcinoma 2014-2018

Platinum-containing chemo-therapy for early ovarian 2013-2018
carcinoma

Chemotherapy of platinum-resistant and/or refractory 2013-2015
first recurrence

Combined treatment of platinum-sensitive recurrence 2013-2015

No adjuvant therapy BOT (Borderline Ovarian Tumour) 2013-2018

Genetic testing offer 2019

Cervical Cancer QIs

Cisplatinum-containing radio-chemotherapy 2014-2015

Adjuvant radio(-chemo) therapy 2014-2015

Histological confirmation 2014-2015

Spread diagnosis for local recurrence 2014-2015

Pelvic exenteration 2014-2018

Complete diagnostic report cervical conization 2021

Indicator was discontinued due to complete implementation

Indicator was discontinued due to complete implementation

Indicator was suspended in the course of the 2015/2016 S3
guideline update due to new recommendations

Indicator was suspended in the course of the 2015/2016
update due to new recommendations

Indicator was discontinued due to complete implementation

Was only included on the data sheet since 2019

Indicator was discontinued due to decision to only include
five QIs per tumour entity on the data sheet for certifica-
tion

Indicator was discontinued due to decision to only include
five QIs per tumour entity on the data sheet for certifica-
tion

Indicator was discontinued due to decision to only include
five QIs per tumour entity on the data sheet for certifica-
tion

Indicator was discontinued due to decision to only include
five QIs per tumour entity on the data sheet for certifica-
tion

Indicator was discontinued due to complete implementation
on the data sheet for certification

Will be included in next update of data sheet (Kurzpro-
tokoll zur Sitzung der Zertifizierungskommission
Gynikologische Krebszentren 2017)

https://www.krebsgesellschaft.de/zertkomm-protokolle.html?file=files/dkg/deutsche-krebsgesellschaft/content/pdf/Zertifizierung/Protokolle_
Zertkomm/Protokol1%20ZertKomm%20Gyn%207.%20Juni%202016.pdf&cid=32660

(Krebsgesellschaft and e.V. Jahresbericht der zertifizierten
Gynikolgoischen Krebszentren 2020).

The indicators are defined and categorized in (Table 2)
including the numerator, denominator and plausibility cor-
ridor for the reported QI results. QIs were divided into two
categories, (1) process organization (PO-QIs) and (2) treat-
ment procedures (TP-QIs), to allow a differentiated analysis
in order to identify areas and corresponding measures to
foster improvement in the implementation rate.

Process organization QIs are defined as indicators that
document the implementation of processes and structures
explicitly recommended by the medical guideline within the
certified network.

Treatment procedure QIs are defined as indicators that
report on treatments performed by the members of the cer-
tified network, e.g., surgical interventions or recommenda-
tions for systemic therapies.

Five QIs were included in the category treatment pro-
cedures (four for OC, one for CC) and four QIs in process
organization (one for OC, three for CC).

@ Springer

Table 3 presents the results of 9 QIs (5 OC, 4 CC) from
75 GCCs treating 17,495 OC primary cases (incident cases)
and 10,969 CC primary cases between 2015 and 2019.

The implementation rate for PO-QIs that reflect the appli-
cation of processes and structures either remained stable on
a very high implementation level or increased steadily over
time to a very high implementation level (e.g., CC: details
in pathology report for lymphonodectomy—median 2015:
88.0% to 2019: 97.8%; OC: operation of advanced ovarian
carcinoma by a gynaecological oncologist—median 2014:
100.0% to 2019 100.0%).

The implementation rate for TP-QIs that report on treat-
ment methods show an overall high implementation rate,
yet the median fluctuates slightly over time (e.g., OC: mac-
roscopic complete resection advanced OC—median 2014:
58.8%; 2015: 62.5%; 2016: 70.0%; 2017: 69.6%; 2018:
68.3.0%; 2019: 75.0%).

Breaking down the TP-QI category further, TP-QIs that
address recommendations for systemic therapy show a
good to very good implementation rate; however, the anal-
ysis indicates that the median is not only fluctuating but


https://www.krebsgesellschaft.de/zertkomm-protokolle.html?file=files/dkg/deutsche-krebsgesellschaft/content/pdf/Zertifizierung/Protokolle_Zertkomm/Protokoll%20ZertKomm%20Gyn%207.%20Juni%202016.pdf&cid=32660
https://www.krebsgesellschaft.de/zertkomm-protokolle.html?file=files/dkg/deutsche-krebsgesellschaft/content/pdf/Zertifizierung/Protokolle_Zertkomm/Protokoll%20ZertKomm%20Gyn%207.%20Juni%202016.pdf&cid=32660
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Table 3 (continued)

&

C-A test

2014 median,

absolute
patient Nr

2015 median,
absolute
patient Nr

2016 median,

absolute
patient Nr

2017 median,

absolute
patient Nr

2018 median,

absolute
patient Nr

2019 median,

absolute
patient Nr

Indicator

Springer

overall propor- overall propor-
tion
n/a

tion

overall propor-

tion

overall propor-

tion

overall propor-

tion

overall propor-

tion

0.009

78.2% 71.8% 69.4% 63.2%

72.9%

Cytological/histological lymph node staging

9

718/1140
63.0%

819/1169

70.1%

774/1042
74.3%

792/979

80.9%

777/1028
75.6%

The median is based on the rate of the individual certified centre. The absolute number as well as the overall proportions are based on the cumulative data of all certified centres

C-A Test, Cochran-Armitage test for trend, p-value is reported

decreasing over time (OC: post-operative chemotherapy
advanced ovarian carcinoma—median 2014: 94.6% to 2019:
88.9%; OC: first-line chemotherapy of advanced ovarian car-
cinoma—median 2014: 69.2% to 2019: 60.1%).

By contrast, the overall median for TP-QI results refer-
ring to surgical interventions show a good to very good
implementation rate, which increased over the past 4 years.
The median fluctuates over time (QI 1 surgical staging in
early OC—median 2014: 75.0% to 2019: 81.8%; QI 2 mac-
roscopic complete resection advanced OC—mean 2014:
58.8% to 2019: 75.0%).

Calculating the SD using the annual QI quota of each
centre, the overall mean SD of all QI was calculated and is
displayed in a boxplot diagram in (Fig. la, b). Analysis of
the implementation rate on the individual centre level shows
that the results within one centre can vary over time. The
mean SD for PO-QIs is the lowest, between 4.4 and 18.2
(e.g., QI 14 presentation at the tumour board CC, mean SD
4.4), the mean SD for TP-QIs that address systemic thera-
pies lies between 11.8 and 16.2 (e.g., QI 12 post-operative
chemotherapy for advanced OC, mean SD 11.8), and the
mean SD for TP-QIs reporting surgical intervention is the
highest, between 15.0 and 19.1 (e.g., QI 1 surgical staging
early OC cumulative mean SD 19.1).

The Cochran-Armitage test shows positive trends for five
out of nine QI. Positive trends in both categories show four
QIs in treatment procedures and one QI in process organi-
zation. Trend analyses were conducted over the course
of 4 years for the QI 2 ‘macroscopic complete resection
advanced OC’, QI 4 ‘postoperative chemotherapy advanced
OC’ and QI 5 ‘first-line chemotherapy of advanced OC’.
For QI 9 ‘cytological/histological lymph node staging’, the
analysis was conducted over the course of 3 years.

Discussion

This article presents, for the first time, a differentiated over-
view of the implementation level and development of guide-
line-derived QI results for OC and CC in certified GCCs.

The results of the evaluated QIs show that the recom-
mendations of the guidelines are implemented to a high or
very high extent in the certified GCCs. The quality of care is
made visible, and results can be compared between centres.
Grouping the analysed QIs into two categories—process
organization and treatment procedures—offers the opportu-
nity to assess the improvement potential of QIs in a differ-
entiated way and allows identification of suitable measures
for improvement, which can be implemented in the certified
centres.

QIs that reflect the implementation of processes and
structures within the certified networks are very well
applied. The results illustrate that QIs related to procedural
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Category 1: Qls of Process Organization (QI-PO)

Ovarian Carcinoma

Standard Deviation of QI 3: Surgery for advanced ovarian carcinoma by a gynaecological oncologist (2014 to 2019)
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Cervical Carcinoma

Standard Deviation of QI 6: Presentation at the tumour board (2015 — 2019)
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Standard Deviation of QI 7: Details in pathology report on initial diagnosis
and tumour resection of CC (2015 —2019)
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Standard Deviation for QI 8: Details in pathology report for lymphono-dectomy of CC (2014 — 2019)
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Fig. 1 Means of overall standard deviations of centres annual quotas for QIs evaluated between 2014 and 2019

aspects have a very high implementation rate (2019: QI 3:
100%; QI 6: 100%, QI 7: 92.3%; QI 8: 97.8%). The excellent
implementation rate of this category of QIs has often been
realized right from its introduction (e.g., QI 1 and QI 6 each
2015: 100% and 2019: 100%) and is maintained over time.
For instance, mandating that surgical therapy for advanced
ovarian cancer can only be performed by specialized gynae-
cologists not only improves outcomes and lengthens survival
(Bois et al. 2009; Munstedt et al. 2003; Begg et al. 1998;
Junor et al. 1999) but is also easily achievable via a top-
down process arrangement. The same process can be applied
within the network and to cooperation partners regarding
implementation of QI 6 (tumour board presentation rate)

and the definition of mandatory information to be included
in pathology reports, such as initial diagnosis, tumour resec-
tion and, if applicable, indication that lymphadenectomy is
complete (QI 7 and QI 8).

These procedural QIs have a tremendous influence on the
quality of patient care, while being relatively easy imple-
mentable in GCCs, e.g., through standard operating proce-
dures and handling instructions. This is also shown by a
consistently high implementation rate and low mean SD of
the PO-QI on the individual centre level. Hence, in principle,
these indicators and corresponding target values are easily
reachable for every certified centre while taking into account
justifiable individual cases such as emergency surgery,

@ Springer
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Category 2 Qls of Treament Procedure (QI-TP)
a QI-TP recommendation systhemic therapy
Ovarian Carcinoma
Standard Deviation for Ql 4: Post-operative chemotherapy

for advanced OC (2014 to 2019)
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0

b QI TP surgical intervention

Ovarican Carcinoma

60

50

40

30

20

10

Standard Deviation for QI 5: First-line chemotherapy for advanced OC (2014 — 2019)

Standard Deviation of QI 2: Macroscopic complete resection of advanced

Standard Deviation of QI 1: Sugical staging of early OC (2014 to 2019)
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Standard Deviation of QI 9: Cytological/histological lymph node staging (2015 to 2019)
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Fig.1 (continued)

preventing presentation at the pre-therapeutic tumour board.
In the case of repeated not-justifiable non-fulfilment of this
indicator group, a ‘deviation’ in the audit will be given. An
ultimate failure to fulfil the indicators can lead to withdrawal
of the certificate.

Results from QIs that report on treatment procedures such
as surgical interventions and recommendations for systemic
therapy present a slightly different picture. For evaluation of
adherence to recommendations for treatment procedures, it
must be considered that situations in routine care are very

@ Springer

complex, and conclusions from raw QI data on quality of
care are not readily possible (Junor et al. 1999). For example,
QI results that do not reach a pre-defined threshold (target
value) do not necessarily indicate insufficient performance
on the part of the providers. Under such circumstances, addi-
tional information is needed to decide whether quality of
care is adequate or not (Junor et al. 1999). Therefore, the
given explanations by the certified centres are discussed with
the auditor during the on-site audit and checked through ran-
dom samples of patient files. If explanations of the centres
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seem not to be adequate, the auditors pronounce ‘devia-
tions’ that need to be remedied by the centres (Kowalski
et al. 2017). If the explanations are plausible and justifiable,
no further action is required.

QIs that call for the implementation of systemic therapies
in line with the guideline recommendations show a good yet
decreasing implementation rate over time in this analysis (QI
4:2014 94.6% to 2019 88.9% and QI 52014 69.2% to 2019
60.3%). Explanations from the centres that fell below the
target value included, for both QIs, mainly patient-related
reasons (i.e., patient death after surgery, patient wish, exist-
ing comorbidities and/or poor general health, therapy ter-
mination due to side effects). For QI 5 (First-line chemo-
therapy of advanced OC) comorbidities and poor general
health often also caused changes in therapy regimes. Patients
being treated ex domo / outside the network as well as the
time of data reporting (i.e., patients can only be counted in
the numerator when the therapy is completed) were named
as reasons why patients were missing even though the rec-
ommendations for chemotherapy was provided during the
tumour boards. It must be kept in mind that written explana-
tions only have to be provided in case the number of patients
is below the threshold (QI 4 <30%; QI 5<20%), i.e., if the
overall number of eligible patients in the numerator or the
median decreases but remains above the threshold, the certi-
fied GCCs do not have to provide a reason.

Thus, based on this preliminary evaluation, it can be
argued that in contrast to the results of the PO-QlIs, the
implementation rate for QIs documenting the application
of systemic therapies reaches a plateau where the guideline
recommendation is known to the practitioners, but patient-
related factors prevent a further meaningful increase in the
rate. Hence, fluctuations of the implementation rate and
higher mean SD of these TP-QIs on the individual centre
level are to be expected. The decreasing implementation rate
could be in relation to an older age and/or the existence of
multiple comorbidities and/or other therapy regimes. Unfor-
tunately, this cannot be further explored with the present
data set, as socio-demographic information and detailed
information about comorbidities are not yet available or too
superficial.

By contrast, TP-QIs that report on surgical interven-
tions offer more room for improvement measures. This
set of QIs reflects not only patient-related factors (i.e.,
comorbidities, poor overall health status, patient rejec-
tion of surgery) but also the professional expertise of the
surgical team. Surgical therapy is one of the fundamental
pillars of the treatment strategy for OC and CC. Not only
is it the most important diagnostic instrument; it also has
a direct and strong influence on prognosis and is part of
a mostly multimodal and interdisciplinary therapy con-
cept (Sehouli et al. 2019). Like QIs reporting on systemic
therapy, the data show an increase over time and also reach

a plateau in the implementation rate (i.e., QI 1 2014: 75%
to 2019 81.8%; QI 2 2014: 58.8% to 2019: 75.0%% and
QI 92015 63.2% to 2019 72.9%). While keeping in mind
that the denominator of the surgical QIs was often small,
explanations for not meeting the Q9 (cytological/histologi-
cal lymph node staging) target value mostly included the
application of radio chemotherapy prior to cytological/his-
tological lymph node staging. For QI 2 (macroscopic com-
plete resection of advanced OC), the existence of multiple
(distant) metastasis was given as the most frequent rea-
son for an incomplete macroscopic resection. As reported
above, some patients also decided to undergo the proce-
dures outside of the certified network. However, besides
patient-related topics, the most frequent reasons for not
reaching the QI target value included inoperable situs due
to advanced spreading of carcinoma or inter-operative
assessment, which deemed the surgery as not possible.
In the case of QI 2, it was stated several times that the
tumour could only be reduced in size but not removed. The
data unfortunately do not allow us to assess if other surgi-
cal teams would have come to different conclusions and
assessments. During the audit, auditors and physicians of
the GCC discuss if the results are justifiable, but explana-
tions regarding the deviations are typically brief and often
superficial (Inwald et al. 2019).

The following further limitations need to be pointed out
in the light of the data interpretation. Firstly, only aggregate
data are submitted by the individual centres, hence assess-
ment of individual patients’ information regarding case
severity or socio-demographics is not possible. Secondly, the
centres included in this analysis could be prone to a selection
bias as often only centres that are already performing well
join quality assurance programmes. Also, the data investi-
gated here cannot be linked to survival data from registries.

As for these QIs, the most relevant factors are the per-
sonal skills of the practitioners, and when these are com-
bined with technical prerequisites, opportunities to iden-
tify measures for improvement are given. Thus, measures
for improvement of the implementation rate of this QI set,
besides the discussion of results amongst peers during the
audit, could additionally include offers of surgical courses
or coaching.

Interestingly, the data also show that on the individual
centre level, the results for macroscopic complete resection,
sugical staging of early OC and cytological/hostological LN
staging can vary widely from one year to another, with an
overall standard deviation of up to 19. Reasons for these
fluctuations cannot be provided with the currently available
data. When interpreting the results, we must bear in mind
the primary purpose of data collection, i.e., creating a basis
for the decision of whether or not the certificate should be
issued (Inwald et al. 2019). Further investigation is thus nec-
essary. Notwithstanding, one hypothesis could be that, for

@ Springer
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instance, staff changes in the surgical team could explain
why several centres with high indicator results in 1 year
can have lower results in the forthcoming year. It could be
argued that, meanwhile, the certified GCCs who maintain a
constantly high implementation rate provide a good environ-
ment for surgeons in training and could be the ones selected
to offer coaching courses for other GCCs.

Conclusion

To achieve the best possible treatment outcomes for
women with gynaecological malignancies, synergistic col-
laboration across all disciplines and professional groups
involved in oncological care as well as the pursuit of spe-
cialization by physicians are important elements (Wes-
selmann et al. 2014).

QIs support the establishment of guideline-based treat-
ment in everyday clinical practice and motivate practition-
ers to critically reflect on their treatment results. In the
audit procedures, these results are discussed, and measures
are identified that enable better application of the guideline
contents. The effectiveness of these measures is reviewed
in the next audit 1 year later. The results of the QIs will be
reported to the medical guideline development groups and
provide information on how and to what extent a recom-
mendation is implemented in everyday clinical practice
and thus offer additional suggestions for further develop-
ment of the guidelines. Furthermore, the results of this
analysis, with a focus on ovarian and cervical cancer, sug-
gest that dividing the analysed QI into two categories—
process organization and treatment procedures—provides
an opportunity to evaluate the QI improvement potential in
different ways and allows the determination of appropriate
improvement measures and therefore shows that a combi-
nation of different measures is necessary to anchor quality
sustainably in health care and thus improve it.
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