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Voorwoord

Het verbeteren van de zorgkwaliteit is één van de prioriteiten binnen het Nationaal
Kankerplan. In dit kader werden door de Minister een aantal concrete voorstellen
geformuleerd, zoals het opzetten van een structuur in de schoot van het College voor
Oncologie voor de ontwikkeling van controlemechanismen, de financiering van
datamanagers voor de registratie van kankergegevens binnen de ziekenhuizen, etc.
Bovendien zal de Stichting Kankerregister versterkt worden om de registratie en
analyse van kankergegevens te optimaliseren.

Het PROCARE (PROject on CAncer of the REctum) initiatief sluit hierbij perfect aan.
Recent werden in een eerste fase van dit project evidence-based praktijkrichtlijnen
ontwikkeld door een multidisciplinaire groep van Belgische rectumkankerspecialisten in
samenwerking met het KCE. In een tweede fase werden deze aanbevelingen door
diezelfde groep vertaald naar concrete kwaliteitscriteria. Met de hulp van de Stichting
Kankerregister werd in dit rapport nagegaan in hoeverre deze kwaliteitscriteria
meetbaar zijn met de beschikbare Belgische kankergegevens en welke de vereisten zijn
om een dergelijke kwaliteitsmeting in de praktijk te brengen. Geen evidente oefening, zo
blijkt.

Enkele primeurs binnen dit project verdienen zeker de aandacht. Zo is het de eerste
maal dat de gegevens van de Stichting Kankerregister voor kwaliteitsdoeleinden gebruikt
werden. Bovendien gebeurde binnen dit project een unieke koppeling tussen de
gegevens van de Stichting Kankerregister, het Intermutualistisch Agentschap en de
Technische Cel van het RIZIV. Toekomstige gelijkaardige projecten kunnen zeker
verder bouwen op de ervaringen binnen het PROCARE project.

Uiteraard is het meten van de kwaliteit slechts een eerste stap in een continu
verbeterproces. Interpretatie van de resultaten en gerichte verbeteracties zijn de
logische volgende stappen. Het is nu aan de betrokken actoren om de komende jaren
aan te tonen dat dit initiatief werkelijk leidt tot een verbetering van de zorgkwaliteit.

Jean Pierre Closon Dirk Ramaekers

Adjunct algemeen directeur Algemeen directeur
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Samenvatting

INLEIDING

In 2004 startte in Belgié het ‘PROject on CAncer of the Rectum’ project (PROCARE)
met als doelstelling de kwaliteit van rectale kankerzorg in Belgié te verbeteren en
standaardiseren via de ontwikkeling en implementatie van specificke aanbevelingen en
via kwaliteitsbewaking door registratie en feedback. Alle medische specialismen
betrokken in de behandeling van rectale kanker werden verenigd in een
multidisciplinaire werkgroep met vertegenwoordigers van de respectievelijke
wetenschappelijke verenigingen. Een eerste voorlopige versie van de PROCARE
aanbevelingen werd geschreven in 2005. Deze aanbevelingen werden verspreid via
workshops (chirurgie, pathologie, radiotherapie, chemotherapie en radiologie). Een
prospectieve database van individuele patiéntengegevens werd ontwikkeld en vrijwillige
registratie via de Stichting Kankerregister ging van start in 2006. Van de deelnemende
centra worden alle relevante data (gaande van staging tot follow-up) van opeenvolgende
patiénten met rectale kanker in deze prospectieve database ingebracht. Tenslotte
werden de voorlopige PROCARE aanbevelingen eind 2007 geiipdatet door een
multidisciplinaire werkgroep in samenwerking met het KCE (fase | van dit project).

Om individuele feedback en (inter)nationale vergelijking toe te laten werd beslist om
een kwaliteitsindicatorsysteem op te starten. Dit systeem zal zich richten op de
primaire behandeling van patiénten met rectale kanker, en dit voor het ganse
zorgtraject (gaande van diagnose en staging tot follow-up).

In dit rapport wordt de zoektocht naar en selectie van relevante kwaliteitsindicatoren
beschreven. De haalbaarheid om de geselecteerde indicatoren te meten wordt getest
op de prospectieve PROCARE database enerzijds en een administratieve database
anderzijds. De volgende vragen worden in dit rapport beantwoord:

I. Welke van de geselecteerde kwaliteitsindicatoren zijn meetbaar?

2. Op welk niveau zijn de indicatoren meetbaar (nationaal, ziekenhuis,
zorgverlener)?

3. Welke gegevens zijn op zijn minst nodig om de indicatoren te meten en
interpreteren? Zijn de PROCARE database en administratieve database
complementair?

4. Hoe zullen de meetresultaten gepresenteerd worden?

Bovendien zal getracht worden op basis van deze oefening een generische methodologie
op te stellen voor het meten van oncologische kwaliteitsindicatoren in Belgié. Tenslotte
wordt nog een overzicht gegeven van internationale ervaringen met het meten van de
kwaliteit van de rectale kankerzorg.
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ONTWIKKELING VAN EEN
KWALITEITSINDICATORSET

2.1 METHODOLOGIE
Zowel de geindexeerde literatuur (Medline en Cochrane Library) als grijze literatuur
(richtlijnen, websites van organisaties, National Quality Measures Clearinghouse)
werden geraadpleegd.
De volgende criteria werden gebruikt bij de selectie van de kwaliteitsindicatoren:
¢ relevantie;
e level of evidence;
e verband met PROCARE aanbevelingen;
e kwaliteitsniveau (niveau |: kwaliteitsindicatoren die beinvloed worden door
alle behandelingsfases; niveau 2: essentiéle kwaliteitsindicatoren, beinvloed
door een specifieke behandelingsfase (bvb. chirurgie); niveau 3:
kwaliteitsindicatoren nodig voor de interpretatie van niveau | en 2
kwaliteitsindicatoren).
Enkel niveau | en 2 kwaliteitsindicatoren werden in aanmerking genomen voor inclusie.
Een multidisciplinaire werkgroep formuleerde bijkomende kwaliteitsindicatoren
uitgaande van de PROCARE aanbevelingen.
2.2 RESULTATEN
In totaal werden 205 kwaliteitsindicatoren gevonden in de literatuur. Hiervan werden er
23 weerhouden. De multidisciplinaire werkgroep formuleerde nog |7 bijkomende
kwaliteitsindicatoren. Een overzicht van de 40 geselecteerde kwaliteitsindicatoren
wordt gegeven in tabel |.
Tabel I. Overzicht van geselecteerde kwaliteitsindicatoren.
Algemene kwaliteitsindicatoren

Absolute 5-jaars overleving per stadium

Ziektespecifieke 5-jaars overleving per stadium

Proportie patiénten met locaal recidief

Proportie patiénten besproken tijdens een multidisciplinair overleg

Diagnose en staging

Proportie patiénten met een gedocumenteerde afstand tot de margo ani

Proportie patiénten bij wie een CT lever en RX of CT thorax gebeurden voor de behandeling

Proportie patiénten bij wie een CEA bepaald werd vé6r de behandeling

Proportie patiénten die preoperatieve beeldvorming van de volledige dikdarm ondergingen voor
electieve chirurgie

Proportie patiénten bij wie een transrectale echografie en CT of MRI klein bekken gebeurden véér

behandeling

Proportie patiénten met cStadium lI-lll met een gerapporteerde cCRM

Tijd tussen de eerste histopathologische diagnose en eerste behandeling

Neoadjuvante behandeling

Proportie patiénten met cStadium II-lll die een kort schema neoadjuvante bestraling van het kleine
bekken kregen

Proportie patiénten met cStadium II-lll die een lang schema neoadjuvante bestraling van het kleine
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bekken kregen

Proportie patiénten met cStadium |-l die neoadjuvante bestraling en 5-FU gebaseerde
chemotherapie kregen

Proportie patiénten met cStadium II-lll die 5-FU gebaseerde chemoradiotherapie kregen en waarvan
de 5-FU via een continu infuus werd toegediend

Proportie patiénten met cStadium lI-lll die behandeld werden met een lang schema neoadjuvante
bestraling van het kleine bekken en die deze behandeling binnen de geplande tijd afwerkten

Proportie patiénten met cStadium lI-lll die behandeld werden met een lang schema neoadjuvante
bestraling van het kleine bekken en geopereerd werden binnen de 6 — 8 weken na beéindiging van de
bestraling

Proportie acute graad 4 radio(chemo)therapie-gerelateerde verwikkelingen

Chirurgie

Proportie RO resecties

Proportie abdominoperineale resecties en Hartmann procedures

Proportie patiénten met een stoma | jaar na sfinctersparende chirurgie

Proportie patiénten met majeure lekkage uit de anastomose na sfinctersparende chirurgie

In-hospitaal of 30-dagen mortaliteit

Proportie intra-operatieve rectale perforaties

Adjuvante behandeling

Proportie (y)pStadium Ill patiénten met RO resectie die adjuvante chemotherapie kregen

Proportie pStadium lI-lll patiénten met RO resectie die adjuvante (chemo)radiotherapie kregen

Proportie (y)pStadium lI-lll patiénten met RO resectie die adjuvante chemotherapie kregen binnen de
3 maanden na chirurgische resectie

Proportie (y)pStadium II-lll patiénten met RO resectie die adjuvante 5-FU gebaseerde
chemo(radio)therapie kregen

Proportie acute graad 4 radio- of chemotherapie-gerelateerde verwikkelingen

Palliatieve behandeling

Proportie cStadium IV patiénten die chemotherapie kregen

Proportie acute graad 4 chemotherapie-gerelateerde verwikkelingen bij stadium IV patiénten

Follow-up

Proportie curatief behandelde patiénten die een totale coloscopie ondergingen binnen het jaar na
behandeling

Proportie patiénten die een follow-up kregen volgens de PROCARE aanbevelingen

Proportie late graad 4 radio- of chemotherapie-gerelateerde verwikkelingen

Histopathologisch onderzoek

Gebruik van het pathologierapport

Kwaliteit van de totale mesorectale excisie bepaald volgens de criteria van Quirke en vermeld in het
pathologierapport

Distale tumorvrije marge vermeld in het pathologierapport

Aantal onderzochte lymfeklieren

(y)PCRM vermeld in het pathologierapport in millimeter

Tumor regressiegraad vermeld in het pathologierapport (na neoadjuvante behandeling)
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3 HAALBAARHEIDSSTUDIEVOOR DE
METING VAN DE
KWALITEITSINDICATOREN

3.1 METHODOLOGIE

De haalbaarheid voor het meten van de geselecteerde kwaliteitsindicatoren werd
gedaan op 2 verschillende databases:

I. Prospectieve PROCARE database: voor deze studie werd gebruik gemaakt van
gegevens van de eerste 1071 patiénten met rectale kanker geregistreerd in 2006 — 2007.

2. Administratieve database: voor deze studie werd een koppeling gemaakt tussen de
gegevens van de Stichting Kankerregister (BCR) (2000 — 2004), het Intermutualistisch
Agentschap (IMA) (2001 —2004) en de Technische Cel (TC) (juli 2001 — 2004). Voor de
primaire selectie van patiénten werd gebruik gemaakt van de ICD-O-3 topografische
codes van het BCR (C20.9, maligne tumor van het rectum).

Een bijkomende selectie via de TC database (ICD-9-CM 154.1, rectale kanker) code
bleek niet mogelijk. De uiteindelijke selectie omvatte 7074 patiénten met rectale kanker.

Voor elke geselecteerde kwaliteitsindicator werden de noemer en teller vertaald naar
meetbare codes uit de respectievelijke databases. In de PROCARE database kreeg elke
variabele hiertoe een specifieke code. Voor de administratieve gegevens werd gebruik
gemaakt van nomenclatuurcodes, ICD-9-CM codes, BCR codes en ATC codes.

Voor elke meetbare kwaliteitsindicator werden de resultaten weergegeven als een
gewogen en ongewogen gemiddelde (met 95% betrouwbaarheidsinterval). De resultaten
werden tevens uitgezet per centrum.

Tot slot werden de resultaten geaggregeerd volgens 2 methoden. Enerzijds werd per
centrum een globaal gemiddelde van alle resultaten berekend. Anderzijds werd een
‘gemiddelde gecorrigeerde rank’ berekend door aan ieder centrum per indicator een
rank toe te kennen, deze te corrigeren voor het aantal centra waarvoor de indicator
meetbaar was, en per centrum een gemiddelde van alle gecorrigeerde ranks te
berekenen. Voor de centra die aan het PROCARE project deelnemen werd bovendien
de correlatie berekend tussen de gemiddelde gecorrigeerde rank berekend met de
PROCARE database enerzijds en administratieve database anderzijds.

3.2 RESULTATEN

In totaal bleken 30 indicatoren meetbaar met de PROCARE database en 9 indicatoren
met de administratieve database. Zes indicatoren zijn meetbaar met beide databases,
terwijl 7 andere indicatoren met geen van beide databases meetbaar zijn. Afwezigheid
van (specifieke) codes is de belangrijkste reden om niet meetbaar te zijn. Voor de
administratieve database gaat het vooral om een gebrek aan codes voor klinische
outcomes (bvb. RO resectie) of resultaten (bvb. cCRM).

Verschillende indicatoren bleken relatief kleine tellers en noemers te hebben. Dit is te
verklaren door 2 problemen. In de PROCARE database werd enerzijds een groot aantal
ontbrekende gegevens vastgesteld. Bovendien was het voor 6 indicatoren om
technische redenen niet mogelijk om het aantal ontbrekende gegevens te berekenen.
Anderzijds bleek het aantal geincludeerde patiénten per centrum relatief laag te zijn.

De meeste individuele indicatoren vertonen voldoende variatie om een onderscheid
mogelijk te maken tussen centra die hoge vs. lage zorgkwaliteit leveren. De variatie
tussen de globale gemiddelden per centrum en de gemiddelde gecorrigeerde ranks per
centrum zijn echter minder uitgesproken. Bovendien werd er geen correlatie gevonden
tussen de gemiddelde gecorrigeerde rank berekend met de PROCARE database
enerzijds en administratieve database anderzijds.
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INTERNATIONALE ERVARINGEN

In januari 2008 werden experts van enkele West-Europese landen (Denemarken,
Frankrijk, Duitsland, Noorwegen, Zweden, Spanje, Nederland en Groot-Brittanni€)
gecontacteerd. Enerzijds werden de belangrijkste kenmerken van hun database/register
bevraagd. Anderzijds werd nagegaan in welke mate de noodzakelijke informatie
beschikbaar is om de geselecteerde kwaliteitsindicatoren te meten.

In Zweden, Noorwegen, Denemarken en Groot-Brittannié is een nationale ‘population-
based’ database van rectale kankerpatiénten functioneel. In Nederland werd een
dergelijke database recent geintroduceerd. In Frankrijk, Duitsland en Nederland zijn
regionale databases beschikbaar.

In Zweden en Noorwegen blijkt voor de meeste kwaliteitsindicatoren de noodzakelijke
informatie aanwezig te zijn. Sommige niveau | indicatoren, zoals 5-jaars overleving,
blijken meetbaar in de meeste gecontacteerde landen.

CONCLUSIES EN AANBEVELINGEN

e Voor de meeste geselecteerde indicatoren is de noodzakelijke informatie
aanwezig in de PROCARE en/of administratieve databases. Gebaseerd op de
huidige oefening is een aanpassing van sommige indicatoren en PROCARE
data/variabelen wel noodzakelijk.

e Om het aantal ontbrekende PROCARE gegevens te verminderen en om de
performantie van de dataregistratie te verbeteren is een webtoepassing
noodzakelijk. Om de administratieve last te verminderen dient het PROCARE
data registratieformulier — dat momenteel zeer exhaustief is — aangepast te
worden. Het aantal te registreren gegevens dient drastisch beperkt te
worden, enerzijds door de prospectieve en administratieve gegevens
maximaal te integreren, en anderzijds door de selectie van indicatoren verder
te beperken tot enkele ‘sleutelindicatoren’. Het BCR dient bovendien
automatisch toegang te hebben tot de noodzakelijke administratieve
gegevens.

e De koppeling tussen de BCR database en andere administratieve databanken
is haalbaar en betrouwbaar. De BCR gegevens zijn exploiteerbaar en relevant
voor sommige indicatoren. Het BCR bevat bovendien de nodige capaciteit
voor prospectieve dataregistratie en —analyse. Het BCR is daarom een
essenti€le partner voor toekomstige gelijkaardige projecten.

e Voor dit project bleek de koppeling tussen de BCR en IMA database het
meest relevant. De bijdrage van de TC database was eerder beperkt.

e Gezien de interpretatie van de meeste indicatoren op dit moment nog
moeilijk is omwille van de lage aantallen, wordt de individuele feedback
voorlopig best gegeven zonder interpretatie. Eind 2009 dient de relevantie en
interpreteerbaarheid van de indicatoren opnieuw geévalueerd te worden.
Deze evaluatie moet een selectie van de ‘sleutelindicatoren’ mogelijk maken.
In een volgende fase dient het systeem geimplementeerd te worden.

e Voor een zinvolle ‘population-based’ internationale vergelijking dient de
volledigheid van de PROCARE registratie gegarandeerd te worden (bvb. door
koppeling met de administratieve databases) en is een groter aantal
geincludeerde patiénten noodzakelijk.
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INTRODUCTION

In 2004, the Belgian Section for Colorectal Surgery, a section of the Royal Belgian
Society for Surgery, decided to start PROCARE (PROject on CAncer of the REctum) as
a multidisciplinary, profession-driven and decentralized project
(www.belgiancancerregistry.be). All medical specialties involved in the care of rectal
cancer established a multidisciplinary steering group in 2005. Delegates from the
respective scientific societies as well as from the Belgian Professional Association were
included from the start, as it was evident that the project should not only have a
scientific backbone, but should be driven by the professionals. In a questionnaire more
than 80 % of the Belgian hospitals expressed their willingness to participate in the
project.

The main objective of this multidisciplinary project is to reduce diagnostic and
therapeutic variability and to improve outcome in patients with rectal cancer by means
of:

e standardization through guidelines;

e implementation of these guidelines (workshops, meetings, training for
TME, pathology, radiotherapy and radiology);

e quality assurance through registration and feedback.

Multidisciplinary guidelines on the management of rectal cancer were discussed and a
first draft was written in 2005. This first version of the PROCARE guidelines was made
available by the respective scientific societies. In the context of a study assigned by the
KCE to PROCARE (summer 2006), the guidelines were updated with recently published
evidence (part | of the study) [I].

During the years 2005 — 2008, several workshops, postgraduate courses and seminars
on rectal cancer were organised in the context of the PROCARE project. Specific
documents (e.g. an atlas on Clinical Target Volume [CTV] during radiotherapy for rectal
cancer, a handbook on histopathologic examination of a TME specimen) were
composed and discussed during discipline-specific workshops.

Central registration of credible and high-quality data is a key issue in a national project
like this. Fortunately, PROCARE found a partner at the Belgian Cancer Registry (BCR).
In 2005, a multidisciplinary dataset was elaborated for registration in a rectal cancer
specific database at the BCR. Registration started in October 2005.

In 2007, the RIZIV/INAMI decided to financially support the project for 5 years. About
half of the budget is dedicated to registration with feedback, while the other half is
reserved for (re)training in order to foster implementation of the guidelines. The latter
will be done by means of peer-review of radiological pre-treatment staging results,
planned CTV and TME specimens, and by ‘TME training’ by peers or candidate TME
trainers who fulfilled predefined criteria.

In order to allow individual feedback and national/international benchmarking, it was
decided to set up a quality indicator (QI) system. For this cause, the conceptual
flowchart provided in a previous KCE report on clinical QI [2] was consulted and
adapted to the specific oncologic context. In general, some important steps need to be
taken when developing and instauring a QI system in oncology (Figure I). First, a
multidisciplinary group should be composed, including all relevant specialties involved in
the work-up of the tumour of interest. Specific to the Belgian situation, the College of
Oncology
(https://portal.health.fgov.be/portal/page?_pageid=56,512693&_dad=portal&_schema=P
ORTAL) — which is in charge of organizing the external evaluation in all domains of
oncology — should be represented. For the present study, all relevant specialties are
represented in the multidisciplinary working group and the PROCARE steering group.
Above this, the College of Oncology is represented in the PROCARE steering group.

Next, the multidisciplinary group should decide on the scope of the QI system (Figure

).
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This not only involves the decision on which phases of the clinical work-up to include in
the quality assessment, but also the decision on the quality of care dimensions of
interest [2].

The present project aims at measuring the quality of care during the entire clinical
course of patients with primary rectal cancer, including diagnosis and staging, treatment
(neoadjuvant treatment, surgery, adjuvant treatment, palliative treatment), pathology
and follow-up. This project focuses on the primary treatment of rectal cancer, but not
on the treatment of recurrent or progressive disease. The quality of care dimensions
‘effectiveness’, ‘efficiency’, ‘safety’, ‘timeliness’ and ‘continuity’ are the focus of the
PROCARE QI system.

Once the scope is defined, a literature search (including grey literature and clinical
practice guidelines) should identify existing QI (Figure |). Based on predefined criteria, a
selection of QI should be made ensuring the coverage of all predefined treatment
phases and quality of care dimensions. In case the identified QI do not cover all
important aspects, the selection should be complemented by additional QlI,
preferentially based on recent clinical practice guidelines. The methodology used for the
present project is described in chapter 2.1.

For the selected QI the specifications should be written (Figure 1), including a definition,
in- and exclusion criteria, data sources and data collection specifications. Based on this
information, the selected QI should be piloted in order to detect potential problems
and to modify the QI set accordingly. Finally, the QI system should be disseminated,
implemented and evaluated.

An important aim of the present project is to identify QI for the management of rectal
cancer and to construct a QI set for the quality assessment of rectal cancer care in
Belgium (chapter 2). Furthermore, the feasibility of measuring the selected QI will be
tested on 2 different databases: the prospective PROCARE database and an
administrative database (chapter 3). This feasibility test will allow a fine-tuning and/or
adaptation of the selected QI. Consequently, it cannot be the intention of the authors
to measure the quality already. Therefore, no judgement about quality or target values
will be provided in this report or can be deduced from this report.

To construct and pilot test the QI set, the following questions will be addressed:

I. Which of the selected quality indicators can be measured using a) the prospective
PROCARE database and b) administrative databases?

2. If the quality indicators are measurable, at what level are they (national, hospital,
individual care provider)?

3. Which data are needed at the minimum to measure and interpret these quality
indicators? Can the PROCARE database and the administrative databases complement
each other?

4. How will results of the quality measurement be presented?

In addition, an attempt will be made to project the results of this exercise to other
cancers, in order to have a generic methodology to measure oncologic quality
indicators in Belgium.

Finally, an overview will be given of international experiences with measuring the quality
of rectal cancer care (chapter 4). This will allow a judgment on how the present project
can connect to similar international projects.



PROCARE - phase 2

Figure I. Conceptual flowchart for the set-up of a quality indicator system in oncology.
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2

2.1

2.1.1
2.1.2
2.1.3

DEVELOPMENT OF A QUALITY INDICATOR
SET
METHODOLOGY

Literature search

During the pre-assessment of the literature, an interesting good-quality systematic
review of colorectal cancer quality indicators was identified [3] . Although only studies
with US data were included in this review, it was decided to take this study as a starting
point, and to perform an update of the review, expanding the inclusion criteria to
studies with non-US data.

The Medline database was searched using the following combination of MeSH terms:
("Colorectal Neoplasms" [MeSH] or "Rectal Neoplasms" [MeSH] or "Colonic
Neoplasms" [MeSH]) AND ("Quality of Health Care" [MeSH] OR "Patient Care
Management" [MeSH] OR "Organization and Administration" [MeSH] OR "Health Care
Quality, Access, and Evaluation" [MeSH] OR "Quality Indicators, Health Care" [MeSH]).
The Cochrane Library was also searched using the free text words rectal and indicator.
The search was done in January 2007 by 2 independent researchers (LVE and }V), and
limited to papers published from 2005 on. Studies were only considered if they
concerned the description of a quality indicator set for (colo)rectal cancer. Papers were
excluded if they were already included in the study of Patwardhan et al. The search was
limited to humans and to papers published in English, French, German or Dutch.

The websites of the following organizations were also searched: the Agency for
Healthcare Research and Quality (http://www.ahrg.gov/), the Joint Commission
(http://www.jointcommission.org/), the  Clinical Indicators  Support  Team
(http://www.indicators.scot.nhs.uk/), and the National Health Service
(http://www.nhs.uk/). The CPGs that were selected for the development of the
PROCARE guideline were also evaluated for included QI [I]. Finally, the National
Quality Measures Clearinghouse was also searched
(http://www.qualitymeasures.ahrg.gov/).

Definition of quality levels

Three quality levels were defined. The first level covers the QI that are affected by all
treatment phases and that were considered essential for general quality measurement.
Second level QI were also considered essential for general quality measurement, but are
affected by one specific treatment phase (e.g. surgery). Finally, third level QI were
defined as those QI that deserved attention from individual centres if possible quality
problems were identified through a level | or 2 QIl. In other words, level 3 QI are
required to interpret the results of level | and 2 Ql.

Selection process of quality indicators

The quality indicators identified through the literature search were summarized in an
Excel-table per subdiscipline. For each quality indicator, an assessment was made by a
small working group, taking into account the following items:

e relevance
e |evel of evidence
¢ related PROCARE recommendation(s)

e quality level

Only level | and 2 QI were considered for inclusion in the final quality indicator set. QI
were excluded if they did not specifically address rectal cancer care. Importantly,
availability of data to allow measurement of the selected QI was not taken into account
during the selection process.

The final selection was discussed by a multidisciplinary team. In case important areas
were not covered by a QI from the literature, this multidisciplinary team proposed
additional QI based on key elements from the PROCARE guideline [I].
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RESULTS

Search for and selection of quality indicators

The Medline search yielded 4421 articles of which 4 were selected based on title and
abstract [4-7]. However, the study of Prosnitz et al. [7] was excluded because it was
part of the study of Patwardhan et al. [3]. No relevant studies were found in the
Cochrane Library. Of the consulted websites, only the Clinical Indicators Support Team
included QI on rectal cancer care (http://www.indicators.scot.nhs.uk/). No QI were
identified in the CPGs that were selected for the development of the PROCARE
guideline [1].

In total, 205 QI were identified (Figure 2). An overview of all identified QI is provided in
appendix. Fifteen QI were excluded since they did not address rectal cancer care.
Twenty-one other QI were excluded because they were not specific to rectal cancer
care, and || QI were found irrelevant to this project. Finally, 14 QI were considered to
address technical aspects only and were also excluded.

Figure 2. Selection process of the rectal cancer Ql.
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Of the 144 remaining QI, 65 were considered to be of level 3 and were therefore
excluded (see appendix). Also, one duplicate QI was excluded. After merging related QI
and splitting complex QI (i.e. QI with a too large scope), a list of 23 QI was retained.
This list was complemented by |7 additional QI that were not found in the literature,
but that were considered very relevant by the multidisciplinary project team based on
the literature retrieved for the PROCARE guideline [I].

The final QI set consists of 40 QI: 4 general (level ) QI, 7 QI related to diagnosis and
staging, 7 QI related to neoadjuvant treatment, 6 QI related to surgery, 5 QI related to
adjuvant treatment, 2 QI related to palliative treatment, 3 QI related to follow-up, and 6
QI related to histopathologic examination. The rationale behind the selected QI will be
discussed below per sub-discipline.
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Overview of selected quality indicators

General quality indicators

Four general QI were selected:

e Overall 5-year survival by stage (QI 1 11) (high level of evidence)

e Disease-specific 5-year survival by stage (QIl | 112) (high level of evidence)

e Proportion of patients with local recurrence (QI 1113) (high level of
evidence)

e Proportion of patients discussed at a multidisciplinary team meeting (QI
[114) (low level of evidence)

Both overall and disease-specific 5-year survival by stage and the local recurrence rate
were identified in the literature [3, 4]. Another QI on survival (relative 3-year survival)
was identified on the website of the Clinical Indicator Support Team (CIST)
(http://www.indicators.scot.nhs.uk/). Both survival and local recurrence rate are affected
by most processes of rectal cancer care [I]. In fact, several studies have concluded that
using combined modalities and total mesorectal excision (TME), local recurrence
remains acceptable (< 10%), with overall survival of 64% compared with conventional
surgical techniques, where local failure rate was 27% [8].

Disease-free survival (DFS) is frequently used as an outcome in clinical studies. In our
opinion, DFS is sufficiently covered by using disease-specific 5-year survival and local
recurrence rate as Ql.

Several QI were identified referring to the importance of a multidisciplinary approach in
the work-up of rectal cancer [3-6]. Several recommendations in the PROCARE CPG
stress the need of such a multidisciplinary approach, although the supporting evidence is
low [1]. In Belgium, a specific nomenclature code is available for a multidisciplinary
oncologic consultation (see below). It was therefore decided to merge all identified QI
into | QI referring to this multidisciplinary consultation.

Quality indicators related to diagnosis and staging

Seven QI related to diagnosis and staging were selected:

e Proportion of patients with a documented distance from the anal verge
(QI'1211) (low level of evidence)

e Proportion of patients in whom a CT of the liver and RX or CT of the
thorax was performed before any treatment (QIl 1212) (moderate level of
evidence)

e Proportion of patients in whom a CEA was performed before any
treatment (QIl 1213) (moderate level of evidence)

e Proportion of patients undergoing elective surgery that had preoperative
complete large bowel-imaging (QI 1214) (low level of evidence)

e Proportion of patients in whom a TRUS and pelvic CT and/or pelvic MRI
was performed before any treatment (QI 1215) (moderate level of
evidence)

e Proportion of patients with cStage II-lll that have a reported cCRM (QI
1216) (moderate level of evidence)

e Time between first histopathologic diagnosis and first treatment (QI 1217)
(low level of evidence)

The distance from the lower edge of the tumour to the anal verge is an important
clinical parameter, since it co-determines the indication for neoadjuvant treatment, the
type of surgery and outcome [I]. This QI was identified through the literature search
[5, 6], and — although supported by low-quality evidence — was deemed very relevant by
the project team.

The aim of imaging techniques such as CT, MRI and PET is to detect hepatic and extra-
hepatic metastatic disease [I].
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A combined thorax and abdomen/pelvis spiral contrast-enhanced CT is recommended
for routine use. A QI measuring this standard was identified through the literature
search [4].

Pre-treatment CEA levels have been related to cancer stage and survival independent of
pTN stage in nonmetastatic colorectal cancer [I]. Therefore, the serum CEA level
should be determined in all patients before the start of any treatment. This QI was also
identified through the literature search [6].

It is recommended that patients with rectal cancer undergo a total colonoscopy with
resection of concomitant polyps if possible [I]. However, if total colonoscopy is judged
to be too risky or if colonoscopy is refused after informed consent, a high-quality
double contrast barium enema should be performed. Numerous QI related to this
recommendation were identified in the literature [3-6].

Patients with rectal cancer should have locoregional cTN staging. TRUS and high-
resolution MRI (or CT) play an important role in the staging of rectal cancer [I].
Numerous related QI were identified in the literature [4-6]. An important outcome of
the preoperative staging is the circumferential resection margin (CRM), which is a
predictor of local and distant recurrence as well as survival. The CRM status can be
reliably predicted by preoperative high-resolution MRI [1]. No related QI was identified
in the literature. Therefore, the PROCARE recommendations served as a basis for the
formulation of an additional QI.

According to the guidelines of the Association of Coloproctology of Great Britain and
Ireland (ACPGBI), the interval between making a diagnosis of cancer and the start of
treatment should be less than 4 weeks [I, 9]. One related QI was identified in the
literature [6].

Quality indicators related to neoadjuvant treatment

Seven QI on neoadjuvant treatment were included:

e Proportion of cStage IlI-lll patients that received a short course of
neoadjuvant pelvic RT (QI 1221) (high level of evidence)

e Proportion of cStage II-lll patients that received a long course of
neoadjuvant pelvic RT (QI 1222) (high level of evidence)

e Proportion of cStage |II-lll patients that received neoadjuvant
chemoradiation with a regimen containing 5-FU (QI 1223) (high level of
evidence)

e Proportion of cStage II-lll patients treated with neoadjuvant 5-FU based

chemoradiation, that received a continuous infusion of 5-FU (QI 1224)
(low level of evidence)

e Proportion of cStage II-lll patients treated with a long course of
preoperative pelvic RT or chemoradiation, that completed this
neoadjuvant treatment within the planned timing (QIl 1225) (high level of
evidence)

e Proportion of cStage II-lll patients treated with a long course of
preoperative pelvic RT or chemoradiation, that was operated 6 to 8
weeks after completion of the (chemo)radiation (QI 1226) (high level of
evidence).

e Rate of acute grade 4 radio(chemo)therapy-related complications (QI
1227) (moderate level of evidence)

Although many QI on chemotherapy and radiotherapy were identified in the literature
[3, 5, 6], none of these specifically addressed neoadjuvant treatment. Therefore, the
PROCARE recommendations on neoadjuvant treatment were used as a basis to
formulate additional QI [I]. We refer to these recommendations for the background of
the selected QI (recommendation 21 — 31).
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2.2.2.5

Quality indicators related to surgery

Six QI related to surgery were selected:
e Proportion of RO resections (Ql 1231) (moderate level of evidence)

e Proportion of APR and Hartmann’s procedures (QI1232a) (moderate
level of evidence)

e Proportion of patients with stoma | year after sphincter-sparing surgery
(QI 1232b) (high level of evidence)

e Rate of patients with major leakage of the anastomosis after sphincter-
sparing surgery (QI 1233) (high level of evidence)

¢ Inpatient or 30-day mortality (QI 1234) (high level of evidence)

e Rate of intra-operative rectal perforation (QIl 1235) (moderate level of
evidence)

Curative resection rate is used very often as a QI [3, 4, 6]. Indeed, the main emphasis of
surgery is to obtain clear surgical margins yielding a curative RO resection (no residual
tumour) [1].

The proportion of APR and Hartmann operations is considered a very important QI
(being an outcome of importance to patients) and was identified in the AHRQ report
[3]- Surgeons should aim, wherever possible and desirable, to preserve the anal
sphincter [1].

QI 1232b and QI 1233 [4] are related in that a temporary defunctioning stoma should
be considered each time the anastomosis is at risk for leakage after sphincter-sparing
surgery [I]. Results of a recent RCT even suggest that a derivative stoma should be
constructed routinely. In general, a temporary stoma is closed within | year after
surgery, i.e. after the end of adjuvant chemotherapy.

Inpatient or 30-day mortality is an outcome that is affected by many processes in the
perioperative period [I]. This QI was identified in 2 studies [3, 4]. Importantly, for the
interpretation of this QI several factors (stage, age, comorbidity, mode of surgery i.e.
elective/scheduled vs. urgent/emergency) need to be taken into account for risk
adjustment [3].

One QI on intra-operative rectal perforation was added based on recommendation 42
of the PROCARE CPG [I]. Intra-operative perforation increases local recurrence and
decreases survival. It occurs more frequently during abdominoperineal rectum excision
as compared with anterior resection [I].

Quality indicators related to adjuvant treatment

Five QI on adjuvant treatment were selected:

e Proportion of p-ypStage Il patients with RO resection that received
adjuvant chemotherapy (QIl 1241) (moderate level of evidence)

e Proportion of pStage llI-lll patients with RO resection that received
adjuvant radiotherapy or chemoradiotherapy (Ql 1242) (moderate level
of evidence)

e Proportion of p-ypStage II-lll patients with RO resection that started
adjuvant chemotherapy within 3 months after surgical resection (Ql 1243)
(expert opinion)

e Proportion of p-ypStage lI-lll patients with RO resection treated with

adjuvant chemo(radio)therapy, that received 5-FU based chemotherapy
(QI 1244) (high level of evidence)

¢ Rate of acute grade 4 radio- or chemotherapy-related complications (QI
1245) (expert opinion)

Several QI were identified in the literature [3, 5]. The first two selected QI (Ql 1241 &
1242) provide an overview of the relative proportion of the 3 possible adjuvant
treatment modalities (chemotherapy, radiotherapy and chemoradiotherapy). The
supporting evidence and treatment algorithm can be found in the PROCARE CPG [1].
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One QI was found addressing the need to start adjuvant chemotherapy within 8 weeks
of surgical resection [5]. The rationale is that adjuvant therapy is able to treat
micrometastatic disease at a time when tumour burden is at a minimum. This QI was
selected, but adapted to the PROCARE recommendation of administering adjuvant
chemotherapy within 3 months of surgery [I].

QI 1244 and 1245 were not found in the literature, but were added to the final QI
selection based on the PROCARE recommendations [|]. The rationale behind QI 1244
is that 5-FU given by IV injection for 5 days every 4 weeks for 6 cycles is the regimen
for which the most evidence is available and that is clearly effective in prolonging
survival in patients with stage Il [1]. Treatment with chemotherapy is associated with an
acceptable complication rate. However, complication rate is dose-dependent and can be
artificially kept low by lowering the dose.

Quality indicators related to palliative care

Two QI on palliative care were selected:

¢ Rate of cStage IV patients receiving chemotherapy (Ql 1251) (high level of
evidence

e Rate of acute grade 4 chemotherapy-related complications in stage IV
patients (QI 1252) (expert opinion)

Two QI were identified in the literature addressing palliative chemotherapy [3]. The aim
of palliative systemic therapy is to improve survival and quality of live in patients with
advanced rectal cancer [I].

No QI was identified in the literature addressing chemotherapy-related complications.
However, this was considered a very important topic related to many
recommendations of the PROCARE guideline [I]. It was therefore added to the final QI
selection.

Quality indicators related to follow-up

Three QI on follow-up were selected:

e Rate of curatively treated patients that received a total colonoscopy
within | year after resection (QIl 1261) (moderate level of evidence)

o Rate of patients undergoing regular follow-up (according to the
PROCARE recommendations) (Ql 1262) (moderate level of evidence)

e Late grade 4 complications of radiotherapy or chemoradiation (QI 1263)
(expert opinion)

For curatively treated patients it is recommended to perform a colonoscopy | year
after the resection [I]. Several related QI were identified in the literature [3], and
merged into | final QI.

The aim of regular follow-up is to detect local recurrence and/or metastasis at an early
potentially (surgically) curable stage, and to detect new primary tumours [I]. Patients
that are fit for further treatment in case of recurrent disease should be offered intensive
follow-up. However, individual randomised trials show no advantage of follow-up in
terms of survival. Meta-analyses indicate that follow-up can offer survival benefit by
means of earlier detection of metastatic or recurrent disease. There is some evidence
that intensive follow-up does improve long-term survival for stage Il and lll colorectal
cancer [1]. No related QI were identified in the literature, but based on the PROCARE
recommendations this QI was added to the final selection.

QI addressing late (chemo)radiotherapy-related complications were also not found in
the literature, but was added to the final selection in view of the relation with several
PROCARE recommendations [1].
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Quality indicators related to histopathologic examination

Six QI related to histopathologic were selected:
e Use of the pathology report sheet (QI 1271) (expert opinion)

e Quality of TME assessed according to Quirke and mentioned in the
pathology report (Ql 1272) (low level of evidence)

o Distal tumour-free margin mentioned in the pathology report (Ql 1273)
(low level of evidence)

e Number of lymph nodes examined (QI 1274) (low level of evidence)

¢ (y)PCRM mentioned in mm in the pathology report (Ql 1275) (low level
of evidence)

e Tumour regression grade mentioned in the pathology report (after
neoadjuvant treatment) (Ql 1276) (low level of evidence)

For most of the selected QI on pathology, no QI were identified in the literature. The
final selection is therefore primarily based on the PROCARE recommendations [1].

Only for QI 1274, several QI were found in the literature [5, 6]. The pathologist should
find as many lymph nodes as possible. The median number found is an indication of the
quality of the pathological examination. Ideally, it should exceed 12 lymph nodes [I].

During the first external expert meeting of this project, it was suggested to use the
mentioning of the (y)pTN in the pathology report as a QIl. However, to our opinion this
is not a QI since it has no direct relation with the quality of care. Nevertheless, it is
essential information for stage grouping and adjustment, and resultantly for the
calculation of many selected QIl. Therefore, this information will always be reported
along the results of the QI where relevant.

DISCUSSION

In total, 40 QI were selected covering all aspects of the management of rectal cancer
and representing a balanced mix of process and outcome indicators. The selection of
these QI was based on a literature search and completed with QI based on the
PROCARE recommendations [I]. No formalised procedure was used to select the QlI,
but on different occasions the selection was discussed with a multidisciplinary expert
panel. Above this, the selection was approved by the PROCARE board and an external
expert panel. The final selection is therefore considered very relevant.

Several selected (mainly outcome) QI are also relevant for other cancers, such as 5-year
survival, local recurrence rate, multidisciplinary discussion, time to treatment, rate of
(late) grade 4 chemotherapy and/or radiotherapy-related complications, proportion of
RO resections, and the inpatient or 30-day mortality. The routine registration of these
parameters for all cancers would therefore be of high relevance for the measurement of
the quality of care in oncology.

The final QI selection represents the current state of the art according to the
PROCARE recommendations [I]. In view of the changing evidence, this QI set will
probably need an update in about 5 years.
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FEASIBILITY STUDY OF QUALITY
INDICATOR MEASUREMENT
METHODOLOGY

Definition of selected quality indicators

For each selected quality indicator, numerator and denominator (and their respective
in- and exclusion criteria) were defined by a small working group (LVE, |V, DDC, FP)
and afterwards discussed by the multidisciplinary team.

Source databases

Prospective PROCARE data

The PROCARE registration form was constructed in consensus by a multidisciplinary
group based on the data entry for the Dutch TME trial (van de Velde C, personal
communication) and on data from the literature considered to be relevant for quality
assessment and assurance. The form has undergone two revisions and currently the
third version is being prepared for data collection based on the evidence as presented in
the PROCARE guidelines [I]. Participating centres prospectively submit their data on a
voluntary basis to the Belgian Cancer Registry, where they are put into an Access
Database. A data manager checks the data on quality and completeness, and purchases
correct data if necessary.

Active input into the database was started in January 2006. Currently (April 2008), data
are available from more than 1400 rectal cancer patients. Sixty-one centres (with 105
surgeons) are participating at present. However, for the present study, inclusion was
stopped on December 4™ 2007. At that time, 1071 patients with rectal cancer were
included, involving 56 centres and 98 surgeons.

Coupled administrative data

General description of the used databases

For the present study, data from the following 3 administrative databases were coupled:

I. The Technical Cell (TC) of the RIZIV/INAMI and Ministry of Health, Food
Chain Safety and Environment (MOH) yearly composes a database of coupled
hospital registration data. These data are based on a) the Minimal Clinical Data
(MCD) collected in the hospitals by the MOH for each hospital stay (including
day care), and b) the Minimal Financial Data (MFD) collected by the
RIZIV/IINAMI in the Sickness Funds. This coupled database contains clinical
data and facturation data per hospital stay. For the present study these data
are available from July 2001 — December 2004.

2. The Belgian Cancer Registry (BCR) has a database containing records on
incident rectal cancer. Tumour data consist of the ICD-O-3 and ICD-10
code, TNM classification (cStage and pStage), incidence date (i.e. date of first
diagnosis), received and planned treatment. For each cancer patient, these
data are registered in a continuous longitudinal way. Moreover, this database
is coupled with administrative data, making it possible to retrieve the date of
decease (before December 31* 2006).

Patients are identified based on their unique identification number of social
security (identificatienummer sociale zekerheid, INSZ) and a specific patient
pseudonym (Hs), which is obtained by irreversible hashing of the full name,
birth date and sex by all data providers of the BCR. For the present study
these data are available from 2000 — 2004 (the year 2004 was only partially
covered at the moment of data closure).

3. The Health Insurance Companies (HIC) possess nomenclature data and
individual facturation data of all their members. They also have data on social
security and date of death (if applicable). All these data can be obtained
through the Common Sickness Funds Agency (IMA). For the present study,
these data are available from 2000 — 2004.
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Selection criteria for data extraction

The patient cohort consists of those patients with a diagnosis of primary rectal cancer
from January 1* 2000 until December 31* 2004. Primary selection is done using the ICD-
O-3 topographic codes of the BCR (Figure 3):

C20.9: malignant neoplasm of rectum,
C19.9: malignant neoplasm of rectosigmoid

C21.1: malignant neoplasm of the anal canal

C21.8: malignant neoplasm of the anorectal junction

Figure 3. Primary selection of the administrative cohort.
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An attempt was made for a complementary selection to investigate the exhaustivity of the
BCR and thus the completeness of the patient cohort (Figure 4). This complementary
selection was done in the MCD-MFD database of the TC using the ICD-9-CM codes
I54.1 (rectal cancer), 154.0 (rectosigmoidal cancer) and 154.2 (cancer of the anal canal).
Patients with primary rectal cancer identified through this complementary step but not
through the primary selection were added to the final patient cohort if possible.
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Figure 4. Complementary selection of the administrative cohort.
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Translation of selected quality indicators into measurable codes
Prospective PROCARE data

All variables of the PROCARE data entry set received a specific code (see appendix).
Translation of the selected QI into these codes was done by a small working group
(MV, JV, LVE, FP) and afterwards discussed by the multidisciplinary team.

Coupled administrative data

For the measurement of the QI using the coupled administrative data, the QI were
translated into codes using the sources discussed below. The selected codes were
discussed by a small working group (CM, )V, LVE, FP) and approved by a
multidisciplinary clinical expert group.

Healthcare nomenclature

Using the nomenclature codes (available in the HIC database) it is possible to verify
whether a patient underwent a certain type of surgery, received radiotherapy or
chemotherapy, or whether a specific diagnostic procedure was carried out. Moreover,
the HIC database contains precise information on the professional who prescribed the
medical act and the professional who realised it. This makes it possible to identify
nomenclature codes associated with e.g. surgeons. The HIC database also contains
information on the hospital of the hospitalisation stay and the hospital where the
medical act was realised, allowing an analysis of the quality indicators by hospital. Date
of hospital admission and discharge can be used to analyse inpatient mortality.

A major drawback of the HIC database is that medical acts are not linked to diagnoses.
This makes it very difficult to find out whether the surgery, radiotherapy, chemotherapy
or diagnostic procedures were done in relation with the diagnosis of rectal cancer.
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On the other hand, as the date of the medical act is recorded, it is possible to
determine whether the intervention took place in a certain time interval close to the
diagnosis of rectal cancer.

Another drawback of the database is that it only concerns medical acts that are
reimbursed. No information is available on treatments received as part of a clinical trial.

ICD-9-CM

For the present study the version of ICD-9-CM was used according to the
recommendations of the ‘FOD Volksgezondheid, Veiligheid van de Voedselketen,
Leefmilieu’ (‘SPF Santé Publique, Sécurité de la Chaine alimentaire et Environnement’).
For each intervention or diagnosis, all relevant ICD-9-CM codes were identified.

The registration of procedures and diagnoses necessary to assign a patient to a
homogenous patient group is obligatory in the Technical Cell database. For other
procedures and diagnoses registration is free. Importantly, in this database each
procedure is linked to a diagnosis and a code reflecting the emergency. This is a major
advantage in comparison to the HIC database.

Belgian Cancer registry
See above.
ATC classification

In the HIC database, information is available on prescribed medication (Farmanet). Each
drug is linked to a specific CNK code (code national — nationale kode), which can be
translated in an ATC code (http://www.whocc.no/atcddd/).

Per-centre-analysis

For each measurable QI the result was computed per centre. However, this per-centre-
analysis was done without risk-adjustment, since it was not the intention of the authors
to judge the quality already. The centre where the surgery was performed was
considered the unit of analysis. If no surgery was performed, the centre where the
radiotherapy or chemotherapy was performed was selected.

In the PROCARE database, this information was readily available for each individual
patient. For the administrative database, an anonymous code was available in the HIC
database for each individual centre. However, different codes could correspond to the
same centre. Therefore, a correspondence table was prepared by the KCE, enabling the
identification of unique centres. Moreover, it was possible to identify whether the
anonymous code corresponded to a centre participating at the PROCARE project.

Importantly, since no risk-adjustment was performed, the results of the per-centre-
analyses in this report cannot be used to position centres to one another. Therefore, in
order to avoid an inappropriate quality judgement, it was also decided to present graphs
for only some examples.

Statistics

Statistical analysis was done using SAS/Base Version 9.1 and SAS EG 4 (SAS Institute,
Cary, NC, USA). A chi-square test was used to compare the age and cStage distribution
between the PROCARE database and the administrative database.

For each measurable QI a weighted and unweighted mean were calculated. The
weighted mean corresponds to the QI result for the cohort as a whole, while the
unweighted mean corresponds to the average of the QI results of each centre. The 95%
confidence interval (Cl) was computed for the unweighted mean using a normal
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Aggregation of the results

In order to examine the ability of the set of QI to provide a global impression on the
quality of care for rectal cancer patients, the QI results were aggregated for the 2
databases separately using two different methods.

First, a global mean of the values of all measurable QI was computed per centre. For
each centre, only the values of the QI with a denominator of 10 or more were taken
into account. A complementary analysis was performed with the values of those QI with
a denominator of 20 or more. For the presentation of the results, centres with less than
I5 measurable QI for the prospective database or less than 6 measurable QI for the
administrative database were not selected. These cut-off values relate to the overall
number of measurable QI for each database (30 QI for the prospective database, 10 QI
for the administrative database; see below).

To allow a calculation of the global mean, all QI needed to be reported in the same way
(i.e. a proportion) and needed to point in the same direction. For most QI a high
proportion reflects good quality of care. However, for some QI a low proportion is
desired. These QI were ‘redirected’ by calculating the complement, i.e. | — the QI value.
One QI (time between first histopathologic diagnosis and first treatment) is reported in
days, and was transformed in the proportion of patients for whom the first treatment
started within 28 days after the first histopathologic diagnosis.

A second method consisted of the calculation of a ‘mean corrected rank’ per centre.
For this calculation, the same selection criteria were applied as above. Only centres
with at least |15 measurable QI for the prospective database or 6 measurable QI for the
administrative database using a minimum of 10 (20) patients in the denominator were
taken into account. For each QI, a rank was assigned to each centre using the proc rank
procedure in SAS (rank | for the best centre). The lowest rank was assigned in case of
ties. A corrected rank per centre was obtained by dividing the rank by the number of
centres for which the QI was measurable. Finally, for each centre the mean of all
corrected ranks was calculated.

A correlation analysis was done to verify whether the PROCARE centres were ranked
in the same way using the prospective and the administrative database. A Spearman’s
rank correlation coefficient was calculated on the mean corrected ranks for the centres
with at least 10 patients in the denominator for at least |5 QI in the prospective
database and at least 6 QI in the administrative database. The link between the
anonymous codes in the prospective and administrative databases for the centres
participating at the PROCARE project was provided by the KCE. The null hypothesis of
the Spearman’s rank correlation test corresponded to no association between the mean
corrected ranks. As we were only interested to know whether the correlation between
the mean corrected ranks was positive, the test was one-tailed with alpha = 0.05. The
Spearman’s rank correlation coefficient and p-value were calculated using the
correlation procedure (proc corr) in SAS.
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3.2 RESULTS
3.2.1 Description of study cohorts
3.2.1.1 Prospective PROCARE cohort

For the present study, patient inclusion was stopped on December 4" 2007. At that
time, 1071 patients with rectal cancer were included, involving 56 centres and 98
surgeons. More then 60% of these patients are males, and about 75% is 60 years or
older (Table I). Mean age is 67 years (SD 12).

The number of included patients per hospital ranges from | to 87, with a mean of 19
patients per hospital (SD |6). Twenty-one centres included 20 patients or more.

For about one third of patients the clinical stage is unknown (Table 2). The main reason
is insufficient information on the cT and/or cN to calculate the clinical stage. Of the
patients with a known clinical stage, 49% has cStage Il

About 64% of all patients received neoadjuvant treatment (Table 3). More specifically,
66% of the cStage Il patients and 85% of the cStage Il patients received neoadjuvant
treatment. Only [% of the patients was not treated with surgery, while 28% was
exclusively treated with surgery (Table 4). Table 5 clearly shows a shift towards lower
stages from cStage to (y)pStage. Importantly, two different element