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A B S T R A C T

Background

Gynaecological cancers are the second most common cancers among women. It has been suggested that centralised care improves
outcomes but consensus is lacking.

Objectives

To assess the eEectiveness of centralisation of care for patients with gynaecological cancer.

Search methods

We searched the Cochrane Gynaecological Cancer Group Trials Register, CENTRAL (The Cochrane Library, Issue 4, 2010), MEDLINE, and
EMBASE up to November 2010. We also searched registers of clinical trials, abstracts of scientific meetings, and reference lists of included
studies.

Selection criteria

We included randomised controlled trials (RCTs), quasi-RCTs, controlled before-and-aJer studies, interrupted time series studies, and
observational studies that examined centralisation of services for gynaecological cancer, and used multivariable analysis to adjust for
baseline case mix.

Data collection and analysis

Three review authors independently extracted data, and two assessed risk of bias. Where possible, we synthesised the data on survival
in a meta-analysis.

Main results

Five studies met our inclusion criteria; all were retrospective observational studies and therefore at high risk of bias.

Meta-analysis of three studies assessing over 9000 women suggested that institutions with gynaecologic oncologists on site may prolong
survival in women with ovarian cancer, compared to community or general hospitals: hazard ratio (HR) of death was 0.90 (95% confidence
interval (CI) 0.82 to 0.99). Similarly, another meta-analysis of three studies assessing over 50,000 women, found that teaching centres or
regional cancer centres may prolong survival in women with any gynaecological cancer compared to community or general hospitals (HR
0.91; 95% CI 0.84 to 0.99). The largest of these studies included all gynaecological malignancies and assessed 48,981 women, so the findings
extend beyond ovarian cancer. One study compared community hospitals with semi-specialised gynaecologists versus general hospitals
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and reported non-significantly better disease-specific survival in women with ovarian cancer (HR 0.89; 95% CI 0.78 to 1.01). The findings
of included studies were highly consistent. Adverse event data were not reported in any of the studies.

Authors' conclusions

We found low quality, but consistent evidence to suggest that women with gynaecological cancer who received treatment in specialised
centres had longer survival than those managed elsewhere. The evidence was stronger for ovarian cancer than for other gynaecological
cancers.

Further studies of survival are needed, with more robust designs than retrospective observational studies. Research should also assess
the quality of life associated with centralisation of gynaecological cancer care. Most of the available evidence addresses ovarian cancer in
developed countries; future studies should be extended to other gynaecological cancers within diEerent healthcare systems.

P L A I N   L A N G U A G E   S U M M A R Y

Centralisation of care may prolong survival in women with ovarian cancer, and possibly more generally, gynaecological cancer

Gynaecological cancers are cancers aEecting the ovaries, uterus, cervix, vulva, and vagina.  They are the second most common cancers
among women, aJer breast cancer. It is oJen suggested that outcomes are improved by centralising care within highly specialised services
that include expert surgeons, radiologists, pathologists, oncologists who specialise in chemotherapy and radiotherapy, specialist nurses
and other health professionals. However, consensus is lacking on whether centralisation of care for gynaecological cancer helps patients
to live longer. This review investigated this issue by comparing the survival of women diagnosed with gynaecological cancer who received
care from specialised and unspecialised centres.

We used a set of tests to ensure that the evidence the five studies identified reached the quality standard for our analysis.The analysis of
three studies combined (meta-analysis), assessing over 9000 women, suggested that institutions with gynaecologic oncologists (specialists
in the field of gynaecological cancer treatment) on site may prolong the lives of women with ovarian cancer compared to community or
general hospitals. Similarly, another meta-analysis of three studies which assessed well over 50,000 women, found evidence to suggest that
teaching centres or regional cancer centres (specialised centres) may prolong the lives of women with gynaecological cancer compared
to community or general hospitals. The largest study in this meta-analysis assessed all gynaecological cancers in 48,981 women, so it had
major influence on the final result; this means that our findings are likely to be relevant to other gynaecological cancers, besides ovarian
cancer.

Overall, the findings suggest that centralisation of care may prolong the lives of women with gynaecological cancer, and in particular
ovarian cancer. However, the results should be interpreted with caution as all of the studies included in the review could be biased. For
example, it is possible that the patients who were treated in specialised centres were less ill to begin with. Another weakness of the review
is that only one of the studies included women with gynaecological cancers other than ovarian cancer.

Ideally, further studies in this area are needed.   New studies should be designed to avoid the possibility of bias due to the treatment
of women at specialist and non-specialist centres being systematically diEerent. Additionally, studies should assess the impact of
centralisation of care on the quality of life of patients.

Most of the available evidence was about ovarian cancer in developed countries; future studies should be extended to other gynaecological
cancers and to less developed countries.
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B A C K G R O U N D

Description of the condition

Cancer is a leading cause of death worldwide (WHO
2008).  Gynaecological cancers (i.e. cancer aEecting the ovaries,
uterus, cervix, vulva, vagina, and placental tissue) are among
the most common cancers in   women. Globally, a woman's risk
of developing cancer of the ovaries, uterus or cervix (the most
common gynaecological cancer) by the age of 65 is 2.2%; cancers
of the vulva and vagina are less common. Gynaecological cancers
account for 25% of all new cancers diagnosed amongst women
aged up to 65 years in developing countries, compared to 16% in
the developed world (GLOBOCAN 2008).

Cervical cancer is the second most common cancer among women
up to 65 years of age, and is the most frequent cause of death from
gynaecological cancers worldwide; its incidence is twice as high in
developing countries (GLOBOCAN 2008). The disparity in incidence
is attributed to eEective screening programmes in more aEluent
countries (Macgregor 1994; Nieminen 1999). The treatment of early
stage cervical cancer is surgery, while treatment for advanced
disease is dependent on radiotherapy. Radiotherapy services are
unfortunately not widely and readily available to many patients,
particularly in the less developed countries. The introduction of
prophylactic human papillomavirus vaccine in many developed
countries should reduce the incidence of cervical cancer. However,
once again, its impact in less developed countries would be less
pronounced.

Uterine cancer tends to be a disease of the elderly and  obese
female population.  More than 80% of these cases arise from the
endometrium. Endometrial cancer is the most common genital
tract cancer in women in developed countries. Globally, a woman's
risk of developing cancer of the uterus by the age of 65 is 0.59%,
with the rate twice as high in developed countries compared with
developing countries (GLOBOCAN 2008). Obesity has now been
shown to be associated with an increased risk of endometrial
cancer in the US, Europe and the rest of the world (Linkov 2008). The
continuing increases in obesity rates forewarn that endometrial
cancer is likely to become more of a public health problem in future
years.

Ovarian cancer is the seventh most common cancer among women
up to 64 years of age. It oJen presents late, with widespread
intra-abdominal disease where treatment includes cytoreductive
surgery in combination with chemotherapy. A woman's risk of
developing ovarian cancer by the age of 65, ranges from 0.36% in
developing countries to 0.64% in developed countries (GLOBOCAN
2008). There is evidence to suggest that optimal surgical debulking
by trained gynaecological oncologists results in better survival
outcomes (Elattar 2011). More recently, studies have shown some
improvement in progression-free and overall survival associated
with targeted therapy, and more aggressive chemotherapeutic
regimes (Gardner 2011; Katsumata 2009).

Vulval cancer is relatively rare and tends to present late.
Aggressive surgery can be mutilating with high morbidity and
psychosexual sequelae. Removal of large tumours requires expert
reconstructive surgery, whilst new techniques such as sentinel
node lymphadenectomy (avoiding radical lymphadenectomy), are
oJen available only in large specialised units.

Choriocarcinomas and other related placental disease are
extremely rare. Traditionally, the management of such disease
takes place in supra-regionalised centres in the developed world as
expertise in this field is very limited outside such centres.

Gynaecological cancers arise from several diEerent sites with
diEering cell types and, as such, management principles vary. The
treatment options oJen vary according to the stage of disease, the
histological subtype and comorbidity of the woman. Awareness of
the diverse disease types, clinical presentations and therapeutic
options can potentially be limited in non-specialised units.

The widespread variation in management of such cancers can
present significant diagnostic and therapeutic challenges to both
surgeons and oncologists. The focus of this review was to assess
whether clinical outcomes diEer between centralised specialised
centres and local non-specialised units.

Description of the intervention

International practice in many developed countries is now
recommending centralised care for the majority of cancer patients.
In the UK, in response to the Calman-Hine report, cancer networks
crossing organisational boundaries, incorporating teaching and
non-teaching hospitals were established (DOH 1995). This model of
care assumes that care of most cancers is improved by centralising
care within concentrated highly specialised services that include
a multidisciplinary team comprising expert surgeons, radiologists,
pathologists, medical (chemotherapy) and clinical (radiotherapy)
oncologists, palliative care physicians and specialised nursing staE
and other health professionals. Previously, in many countries,
cancer care at all levels was administered by general surgeons and
physicians within non-specialised hospitals.

How the intervention might work

If centralisation of care results in better outcomes for patients, this
could be due to the following.

• The eEect of higher volume and surgical training might translate
directly to better clinical outcomes (Olaitan 2001).

• The cancer centres diagnose and manage patients in
multidisciplinary teams (MDTs) consisting of professionals with
specialised knowledge and surgical expertise.

• The experience and training of expert diagnostic pathologists
and radiologists might improve the robustness of test results
leading to better tailored cancer treatment.

• The experience and training of specialised medical and clinical
oncologists within high throughput environments might lead to
better tailored cancer treatment.

• Cancer centres are more likely to have dedicated perioperative
support for surgical oncology which might improve outcomes.

• Cancer centres are more likely to have specialist cancer support
nurses, including palliative care services whereby their support
might lead to better psychological outcomes for patients and
their families.

Why it is important to do this review

There is great debate on whether centralised care actually improves
survival and morbidity (Brookefield 2009; Crawford 2007; Crawford
2008; Engel 2005; Olaitan 2007; Olaitan 2008b; Rachet 2009;
Richards 2009; Sikora 2009). The cost of developing such a
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framework of care is significant and the heavy investment required
for such cancer service can only be justified if patients are
experiencing better clinical outcomes. Furthermore, a centralised
approach oJen involves patients travelling relatively far away from
their local community hospitals, and the social impact on patient
wellbeing needs to be justified by evidence of improved care and
better outcomes.

In ovarian cancer, the evidence base for improved outcomes is
primarily based on studies comparing outcomes of dedicated
oncology surgeons with those of general gynaecologists and,
more recently, on retrospective comparisons of outcomes between
centralised and non-centralised models of care (Vernooji 2007).

O B J E C T I V E S

To assess the eEectiveness of centralisation of care for patients with
gynaecological cancer.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included the following types of studies (Shadish 2002).

• Randomised controlled trials (RCTs).

As we expected to find few RCTs, we included the following non-
randomised studies with concurrent comparison groups.

• Quasi-RCTs.

• Controlled before-and-aJer (CBA) studies, i.e. studies that
assign participants to intervention and control groups other
than at random, and which included assessment of the main
outcomes before and aJer the intervention. We only included
these studies if they satisfied certain quality criteria:
◦ contemporaneous data collection (pre- and postintervention

periods for intervention and control sites are the same); and

◦ intervention and control sites are comparable with respect to
patient characteristics.

• Interrupted time series (ITS) studies, i.e. studies designed to
assess whether a change in trend occurred which could be
attributable to an intervention. We only included these studies
if they satisfy certain quality criteria:
◦ study includes a clearly defined point in time when the

intervention occurred; and

◦ at least three data points were recorded before, and three
aJer the intervention.

• Observational cohort studies and unselected case series of 200
or more patients which included concurrent comparison groups.

We excluded case-control studies, studies that did not have
concurrent comparison groups, and case series of fewer than 200
patients. We excluded studies if:

• the study cohort was not population-based (i.e. the majority of
patients with a specified cancer in a region should be included,
or the study population should consist of a random sample form
a population-based registry); and

• the study did not include a concurrent comparison group.

In order to minimise selection bias, for non-randomised studies, we
included only studies that used statistical adjustment for baseline
case mix using multivariable analyses (e.g. disease severity, age,
comorbidity, and type of cancer).

Types of participants

Female adult patients (at least 18 years of age) with a
gynaecological malignancy: ovarian, endometrial, cervical, or
vulval cancer, or gestational trophoblastic disease.

Types of interventions

Intervention

Management of patients in a gynaecological cancer tertiary/
regional referral centre.

Comparison

Management of patients elsewhere.

We excluded studies if they were restricted to:

• assessment of the eEect of surgeon volume; or

• comparison of outcomes for patients treated in gynaecological
oncology and general gynaecological centres.

Types of outcome measures

Primary outcomes

1. Overall survival: survival until death from all causes.

Secondary outcomes

1. Progression-free survival.

2. Adverse events classified according to CTCAE 2006:
a. direct surgical morbidity (e.g. injury to bladder, ureter,

vascular system, small bowel, or colon), presence and
complications of adhesions, febrile morbidity, haematoma,
and local infection;

b. surgically related systemic morbidity (chest infection,
thromboembolic events (deep vein thrombosis and
pulmonary embolism), cardiac events (cardiac ischemias
and cardiac failure), and cerebrovascular accident;

c. recovery: delayed discharge, unscheduled re-admission;

d. chemotherapy toxicity;

e. radiotherapy toxicity; and

f. other.

Search methods for identification of studies

We searched for papers in all languages and carried out translations
when necessary.

Electronic searches

See: Cochrane  Gynaecological  Cancer  Group methods used in
reviews.

We searched the following electronic databases.

• The Cochrane Gynaecological Cancer Collaborative Review
Group's Trials Register

• The Cochrane Central Register of Controlled Trials (CENTRAL),
Issue 4, 2010
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• MEDLINE to November 2010

• EMBASE to November 2010

The MEDLINE, EMBASE, and CENTRAL search strategies are based
on terms related to the review topic and are presented in Appendix
1, Appendix 2, and Appendix 3 respectively.

We searched MEDLINE from 1950 to November 2010, and EMBASE
from 1980 to November 2010.

We identified all relevant articles found on PubMed and using the
'related articles' feature, we carried out a further search for newly
published articles.

Searching other resources

We searched MetaRegister, Physicians Data Query, www.controlled-
trials.com/rct, www.clinicaltrials.gov, and www.cancer.gov/
clinicaltrials for ongoing trials. However, we did not find any
relevant ongoing trials or active trial groups, and so we did
not make any contacts. We had planned to contact the main
investigators of any relevant ongoing trials and any major co-
operative trials groups active in this area for further information.

We searched conference proceedings and abstracts through ZETOC
(www.zetoc.mimas.ac.uk) and WorldCat Dissertations. We also
searched reports of conferences from the following sources.

• British Journal of Cancer.

• British Cancer Research Meeting.

• Annual Meeting of the International Gynecologic Cancer Society.

• Annual Meeting of the American Society of Gynecologic
Oncologist.

• Annual Meeting of European Society of Medical Oncology
(ESMO).

• Annual Meeting of the American Society of Clinical Oncology
(ASCO).

Reference lists and correspondence

We checked the citation lists of included studies and contacted
experts in the field, including directors of UK cancer registries, to
identify further reports of trials.

Data collection and analysis

Selection of studies

We downloaded all titles and abstracts retrieved by electronic
searching to the reference management database, Endnote; we
removed duplicates and split up the remaining references for
independent examination by four review authors (YLW, AB, TE,
MK).  We added titles and abstracts retrieved from other sources
to Endnote. We excluded those studies which clearly did not
meet the inclusion criteria and obtained copies of the full text
of potentially relevant references. Three review authors (YLW, AB,
MK) independently assessed the eligibility of retrieved papers and
resolved disagreements by discussion. We documented reasons for
exclusion.

Data extraction and management

For included studies, we extracted the following data.

• Author, year of publication and journal citation (including
language)

• Country

• Setting

• Inclusion and exclusion criteria

• Study design, methodology

• Study population
◦ total number enrolled

◦ patient characteristics

◦ age

◦ race

◦ comorbidities

◦ type of cancer

◦ stage at diagnosis

• Intervention details
◦ definition of  gynaecological oncology surgeons

◦ definition of specialised cancer centre

• Comparison
◦ details of gynaecologists/surgeons

◦ details of setting

• We recorded any data on changes in management as a result of
tertiary level expert opinion on radiology or pathology

• Risk of bias in study (see below)

• Duration of follow-up

• Outcomes: overall survival; progression-free survival; and
adverse events
◦ for each outcome: outcome definition

◦ unit of measurement (if relevant)

◦ for adjusted estimates: variables adjusted for in analysis

◦ results: number of participants allocated to each
intervention group

◦ for each outcome of interest: sample size; and missing
participants

We extracted data on outcomes as follows.

• For time-to-event (overall and progression-free survival) data,
we extracted the log of the hazard ratio [log(HR)] and its
standard error (SE) from study reports. This HR compared the
risk of death among women treated in specialised centres with
the risk of death among women treated in non-specialised
centres; hence a HR less than one indicated better survival in
specialised centres.

Where possible, the data we extracted were those relevant to
an intention-to-treat (ITT) analysis, in which participants were
analysed in groups to which they were assigned.

We noted the time-points at which outcomes were collected and
reported.

Three review authors (YLW, AB, MK) extracted data independently
onto a data extraction form, specially designed for the
review. Review authors resolved diEerences by discussion.

Assessment of risk of bias in included studies

We assessed the risk of bias in included studies using the Cochrane
Collaboration's tool (Higgins 2011). This included assessment of:
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• sequence generation;

• allocation concealment;

• blinding (restricted to blinding of outcome assessors since it
is not possible to blind participants and personnel to type of
service provider);

• incomplete outcome data: we recorded the proportion of
participants whose outcomes were not reported at the end of
the study; we coded a satisfactory level of loss to follow-up for
each outcome as:
◦ yes, if fewer than 20% of patients were lost to follow-up and

reasons for loss to follow-up were similar in both treatment
arms;

◦ no, if more than 20% of patients were lost to follow-up or
reasons for loss to follow-up diEered between treatment
arms; or

◦ unclear, if loss to follow-up was not reported;

• selective reporting of outcomes; and

• other possible sources of bias.

As we included observational studies, we assessed risk of bias in
accordance with the following additional criteria.

Cohort selection.

1. Were relevant details of criteria for assignment of patients to
treatments provided?
• Low risk of bias (e.g. yes).

• High risk of bias (e.g. no).

• Unclear risk of bias.

2. Was the group of women who received the experimental
intervention (centralised care) representative?
• Low risk of bias (e.g. yes, as they were representative of

women with gynaecological cancer).

• High risk of bias (e.g. no, as group of patients was selected).

• Unclear risk of bias (e.g. selection of group was not
described).

3. Was the group of women who received the comparison
intervention (non-centralised care) representative?
• Low risk of bias (e.g. yes, as drawn from the same population

as the experimental cohort).

• High risk of bias (e.g. no, as drawn from a diEerent source).

• Unclear risk of bias (e.g. selection of group was not
described).

We assessed cohort comparability on the basis of study design or
analysis of cohort diEerences.

1. Were there no diEerences between the two groups or were
diEerences controlled for, in particular with reference to age,
FIGO (International Federation of Gynecology and Obstetrics)
stage, histological cell type, and diEerentiation?
• Low risk of bias, if age and at least two other of these

characteristics were reported, and any reported diEerences
were controlled for.

• High risk of bias, if the two groups diEered, and diEerences
were not controlled for.

• Unclear risk of bias, if fewer than three of these
characteristics were reported, even if there were no other
diEerences between the groups, and other characteristics
were controlled for.

Two review authors (YLW, AB) independently applied the risk of bias
tool and resolved diEerences by discussion. Results are presented
in both a risk of bias summary (Figure 1) and a risk of bias graph
(Figure 2). We interpreted results of meta-analyses in light of the
findings with respect to risk of bias.
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Figure 1.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.

 
Measures of treatment eBect

• For time-to-event data, we used the HR.

Dealing with missing data

We did not impute missing outcome data for any of the outcomes.

Assessment of heterogeneity

We assessed heterogeneity between studies by visual inspection
of forest plots, and by estimation of the percentage heterogeneity
between trials which cannot be ascribed to sampling variation
(Higgins 2003).

Assessment of reporting biases

There was an insuEicient number of included studies to allow an
assessment of small study eEects, such as publication bias.

Data synthesis

When suEicient, clinically similar studies were available, we pooled
their adjusted results in meta-analyses; we reported the 95%
confidence interval (CI) on the pooled estimate.

• For time-to-event data, we pooled HRs using the generic inverse
variance facility of Review Manager 5 (RevMan 2011).  One
included study (Elit 2002) compared two types of specialised
care with one comparison group; therefore we divided the
comparison group in two and treated comparisons between
each treatment group and the split comparison group as
independent comparisons.

We used random-eEects models with inverse variance weighting for
all meta-analyses (DerSimonian 1986).

Subgroup analysis and investigation of heterogeneity

Where possible, we performed subgroup analyses or separate
analyses, grouping the studies by:

• tumour site;

• diEerent types of interventions (specialised centres):
◦ institutions with gynaecologic oncologists on site

(specialised centres) versus community or general hospital

◦ teaching or regional cancer centre versus community or
general hospital

◦ community hospital with semi-specialised gynaecologist
versus general hospital.

Sensitivity analysis

We performed a sensitivity analysis, comparing the choice of
prognostic variables used for adjustment in the trial of Stockton
2000 (see Included studies section for further details).

R E S U L T S

Description of studies

Results of the search

We identified a total of 8689 unique references from the
search strategy. Two review authors (YLW and AB, MK and TE)
independently assessed the titles and abstracts: we excluded
8634 irrelevant publications at this stage. We scrutinised and
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retrieved the remaining 56 potentially eligible articles in full text;
we translated non-English studies. We excluded 49 reports that
did not meet the eligibility criteria, leaving seven references,
reporting a total of five studies that qualified for the overview. The
reasons for exclusion are described in the table Characteristics of
excluded studies. The five studies that met our inclusion criteria are
described in the table Characteristics of included studies.

Included studies

The five included studies that met our inclusion criteria (Brookfield
2009; Elit 2002; Shylasree 2006; Stockton 2000; Vernooij 2008)
enrolled a total of 62,987 women with gynaecological cancer; data
were available for 62,191 of these. The women included in this
review were diagnosed from 1990 up to 2003, with most being
treated from the late 1990s onwards.

Three studies (Elit 2002; Shylasree 2006; Vernooij 2008) reported
exclusively on patients with ovarian cancer.

One study (Brookfield 2009) included women with any of five
gynaecological cancers (cervical, ovarian, endometrial, uterine
sarcoma, and vulval); it reported data for all cancers combined, and
by cancer site.

One study (Stockton 2000) reported on various cancer
sites including both ovarian cancer and non-gynaecological
malignancies; it reported data separately by cancer site.

The number of patients included varied from 250 patients in the
Shylasree 2006 study to 48,981 in the Brookfield 2009 study.

Design

All five eligible studies were retrospective (Brookfield 2009; Elit
2002; Shylasree 2006; Stockton 2000; Vernooij 2008) and used
electronic records to identify suitable patients.

The Brookfield 2009 study was a retrospective multicentre
study comparing teaching versus non-teaching facilities and high
versus low volume cancer centres. All cases of cervical, ovarian,
endometrial and vulval malignancies, and uterine sarcomas
diagnosed in the state of Florida from 1990 to 2000 were identified
using the 2007 Florida Cancer Data System (FCDS) data set.

The Elit 2002 study was of a population-based retrospective cohort,
set in Ontario. All newly diagnosed epithelial cases of ovarian
cancer were identified by electronic records from the hospitals in
Ontario.

The Shylasree 2006 study was a funded retrospective audit which
included all women undergoing laparotomy for suspected ovarian
cancer in 20 hospitals in Wales.  The study was initiated prior to
introduction of cancer management guidelines in the region of
CardiE.

Stockton 2000 study was a retrospective population-based study of
women with colon, rectal, breast, melanoma, bladder, and ovarian
cancer, identified by the East Anglian Cancer Registry. The data
were analysed by cancer site and separate results were reported for
ovarian cancer.

The Vernooij 2008 study was a retrospective, population-based
cohort of Dutch patients diagnosed with ovarian cancer. Data from
the Netherlands Cancer Registry were linked to mortality data from

the Statistics Netherlands database to obtain the date and cause of
death.

Participant characteristics

The Brookfield 2009 study included 48,981 women, with the
distribution of cases as follows. Cervical: 10,175 (20.8%); ovarian:
15,131 (30.9%); endometrial: 21,149 (43.2%); uterine sarcoma: 253
(0.5%); and vulval: 2,273 (4.6%). The median age at diagnosis
ranged between 51.9 and 67.6 years in women with diEerent types
of gynaecological cancer. There was a diEerence in the stage and
age of patients referred to  teaching and non-teaching facilities (the
teaching facility tended to manage younger patients and patients
with more advanced disease).

The Elit 2002 study enrolled 3815 women with all stages of epithelial
ovarian cancer, and outcome data were available for 3,350 of these
women; women in the study had a mean and median age of 58.9
(standard deviation (SD) = 14.4) and 60 years respectively, and had
received no prior chemotherapy or surgery.

The Shylasree 2006 study analysed the outcomes of 250 women
with ovarian cancer who had a mean age of 63.2 years (SD = 14.1
years; range 13.5 to 91.8). There were no significant diEerences
regarding stage, residual disease, tumour histology, or grade
between women managed in the cancer centre and those managed
in the peripheral units.

The Stockton 2000 study included a total of 989 women with all
stages of ovarian cancer. In this cohort, 719 (73%) were under 75
years of age while 270 (27%) were older than 75.

The Vernooij 2008 study analysed 8621 women with epithelial
ovarian cancer. The stage and histology are described in
Characteristics of included studies. The median age of patients was
64 years (range 8 to 98).

Interventions

Brookfield 2009 compared the survival outcomes of teaching
facilities with those of non-teaching facilities based on the criteria
set by the Association of American Medical Colleges. An additional
analysis was performed based on hospital volume. Facilities were
classified as high, intermediate, and low volume centres.

Elit 2002 compared the outcomes of patients managed at
institutions with gynaecologic oncologists on site, or at teaching
hospitals or regional cancer centres with no gynaecological
oncologist available on site with outcomes of patients treated
at community hospitals. The study also included an analysis
according to the hospital volume i.e. high, intermediate, and low
volume centres.

Shylasree 2006 compared the outcomes of women treated in two
cancer centres with those of women treated in 18 district hospitals.

Stockton 2000 compared the outcomes of women treated in three
cancer centres (teaching hospital with radiotherapy and oncology
departments) with those of women treated in six district general
hospitals.

Vernooij 2008 compared the outcomes based on the hospitals' level
of specialisation (general, semi-specialised, or specialised). The
classification was based on the specialist providing the service,
within the setting of a regional or community hospital.

Centralisation of services for gynaecological cancer (Review)
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Outcomes

The mean duration of follow-up was 913 days (range 733 to 1101
days) in the Shylasree 2006 study and 3 years (range = 0 to 10
years) in the Vernooij 2008 study. The duration of follow-up was
not reported in the other three studies (Brookfield 2009; Elit 2002;
Stockton 2000).

Four studies (Brookfield 2009; Elit 2002; Shylasree 2006; Stockton
2000) reported overall survival; Vernooij 2008 reported disease-
specific survival rather than overall survival. As the coding of
death certificates is potentially error-prone (Ravakhah 2006), death
from any cause should ideally have been reported. All five studies
reported survival using appropriate statistical techniques (hazard
ratios (HRs) to correctly allow for censoring). The Shylasree 2006
study also reported progression-free survival.

The HR in the Brookfield 2009 study was adjusted for: cancer origin,
hospital volume, facility, age (discrete), race, ethnicity (Hispanic
versus non-Hispanic), primary payer, lymph nodes examined,
tumour stage, tumour grade, surgical extirpation, chemotherapy,
and radiotherapy. This study reported HRs by cancer origin as well
as giving an overall HR for all gynaecological cancers, but it was not
possible to obtain the 95% CI for the HRs by cancer type or site,
and so we could not include these HRs in meta-analyses. However
the HRs for each gynaecological cancer were similar to the HR for
cancers of all gynaecological origin combined (see Characteristics
of included studies).

The HR in the Elit 2002 study was adjusted for: age, comorbidity,
metastatic status, hospital surgical volume (annual), surgeon
specialisation and surgeon volume (year of surgery). Comorbidity
was defined using a modification of Charlson’s comorbidity index.
A cumulative Charlson score was obtained from all hospitalisation
data for the patient over a 12-month period leading up to and
including the admission corresponding to initial surgery. This
modification did not include the two index elements associated
with cancer - primary cancer and metastatic cancer. The study had
three arms and used community hospitals in each comparison and
so the standard error (SE) of the log(HR) was multiplied by the
square root of 2 so that the study was not given undue weight in the
meta-analyses.

The HR in the Shylasree 2006 study was adjusted for:
primary surgeon, debulking procedure, postoperative decision
regarding chemotherapy, place of postoperative chemotherapy,
postoperative chemotherapy, and age.

The HR in the Stockton 2000 study was adjusted for: 10-year age
band in model 1 and 10-year age band and TNM (tumour, node,
metastasis) staging (Union for International Cancer Control (UICC)
classification) at diagnosis in model 2. Sex was an additional
adjustment factor when the other cancer sites were assessed.

The HR in the Vernooij 2008 study was adjusted for: type of
gynaecologist and hospital volume, age, and stage.

Adverse events were not reported by treatment arm in any of the
studies.

Excluded studies

AJer obtaining the full text, we excluded forty-nine references for
the following reasons.

• In twenty-three studies (Carney 2002; Chan 2007; Earle 2006;
Eisenkop 1992; Engelen 2006; Ghaemmaghami 2010; Grant
1992; Grossi 2002; Ioka 2004; Ioka 2005; Junor 1999; Kehoe
1994; Kumpulainen 2002; Kwon 2008; Macdonald 2005; Mayer
1992; Nguyen 1993; O'Malley 2003; Petignat 2000; Tanner
2008; Tingulstad 2003; Van der Zee 2009; Woodman 1997), the
interventions were not clearly defined. In addition, we excluded
studies where only the eEect of the surgeon was measured.

• Eight studies (GoE 2006; GoE 2007; Munstedt 2003; Paulsen 2006;
Pearl 2002; Petignat 1999; Wolfe 1996; Wolfe 1997) did not report
pertinent outcomes defined in this review.

• FiJeen studies (Bristow 2006; Brolmann 1992; Chan 1999; Du
Bois 2009; Giede 2005; Grant 1999; Grant 2000; Lehtovirta
2000; Luesley 2000; Olaitan 2008a; Rich 1993; Savage 2008;
Tangjitgamol 2009; Vernooij 2007; Williams 2008) were letters,
commentaries, editorials, or reviews.

• Three studies (Bailey 2006; Crawford 2002; Diaz-Montes 2006)
did not include a multivariate analysis or use any kind of
statistical adjustment for survival outcomes.

For further details of all excluded studies see the table
Characteristics of excluded studies.

Risk of bias in included studies

All five studies (Brookfield 2009; Elit 2002; Shylasree 2006; Stockton
2000; Vernooij 2008) reported retrospective observational data and
were therefore at high risk of bias: four studies satisfied just three
of the ten criteria used to assess the risk of bias in non-randomised
studies and the Shylasree 2006 study satisfied only four (see Figure
1, Figure 2).

Since all of the included studies were non-randomised, the method
of generation of the sequence of random numbers used to allocate
women to treatment arms, and concealment of this allocation
sequence from patients and healthcare professionals involved
in the study was not relevant and these items were scored as
indicating high risk of bias. However, all five studies did report
details of assignment of patients to treatment centres. None
of the studies reported whether the outcome assessors were
blinded. It was not certain whether three of the studies (Brookfield
2009; Elit 2002; Stockton 2000) had reported all the outcomes
that they assessed, but this was not the case in the Shylasree
2006 study. It seemed highly unlikely that outcomes had been
selectively reported in this study as primary outcomes such as
overall and progression-free survival were both reported and
clearly defined. Important factors were adjusted for in multivariate
analyses so all treatment centres were deemed to be comparable.
It was unclear whether any other bias may have been present in
any of the included studies, although the Brookfield 2009 study
presented imbalances at baseline for almost all prognostic factors
for comparisons of hospital volume and medical facility. Although
the study adjusted for these factors in a multivariate analysis,
selection bias was still likely to be a problem. In two studies
(Brookfield 2009; Elit 2002), women who received treatment in the
diEerent centres were probably not representative of women with
gynaecological (Brookfield 2009) and ovarian (Elit 2002) cancer as
stage was distributed slightly diEerently in the women treated in
specialised and non-specialised centres. It was unclear whether
women receiving treatment in the diEerent treatment centres were
representative of women with ovarian cancer in the other three
studies. Only the Brookfield 2009 study reported overall survival in
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terms of gynaecological cancer, whereas the other studies included
women with ovarian cancer. At least 87% of women who were
identified were assessed at endpoint in all five studies.

EBects of interventions

Meta-analyses of survival are based on HRs that were adjusted for
important prognostic variables, although these variables diEered
between studies (see Included studies).

Institutions with gynaecologic oncologists on site (specialised
centres) versus community or general hospital

Overall survival/disease-specific survival

(See Analysis 1.1)

Meta-analysis of three studies (Elit 2002; Stockton 2000 (model
2, adjusting for 10-year age band and TNM tumour stage at
diagnosis); Vernooij 2008), assessing 9,041 participants, found
that women with ovarian cancer who received treatment from a
specialised cancer centre with gynaecologic oncologists on site had
significantly better survival than women who received treatment
from community or general hospitals (comparing risk of death
among women treated in specialised centres with that among
women treated in non-specialised centres: HR 0.90; 95% CI 0.82 to
0.99). The percentage of the variability in eEect estimates that was
due to heterogeneity rather than sampling error (chance) was not

important (I2 = 0%).

This statistically significant pooled result arose although none
of the three studies individually found a significant diEerence in
overall survival between the two diEerent hospital settings.

Overall survival/disease-specific survival: sensitivity analysis

(See Analysis 1.2)

Analysis 1.1 was repeated using model 1 of Stockton 2000, which
adjusted for 10-year age band but not for TNM tumour stage at
diagnosis, and which found that women who received treatment
at a hospital with a radiotherapy and oncology department had
significantly better survival than those who attended a district
general hospital. The results of using this alternative model in the
meta-analysis were similar to those of the previous meta-analysis

(HR 0.88; 95% CI 0.80 to 0.97; I2 = 0%)

Teaching or regional cancer centre versus community or
general hospital

Overall survival

(See Analysis 2.1)

Meta-analysis of three studies (Brookfield 2009; Elit 2002; Shylasree
2006), assessing 51,283 participants, found that women who
received treatment from a teaching or regional cancer centre
had  significantly better survival than women who received
treatment from community or general hospitals (HR 0.91; 95% CI
0.84 to 0.99). The percentage of the variability in eEect estimates
that was due to heterogeneity rather than chance was not

important (I2 = 0%); two of the studies included only women
with ovarian cancer, whereas the Brookfield 2009 study included
women with any form of gynaecological cancer. This statistically
significant pooled result arose even though two of the three studies
(Brookfield 2009; Shylasree 2006) individually found no significant

diEerence in overall survival between the two diEerent hospital
settings, and the third (Elit 2002) found a diEerence of borderline
significance (P = 0.05, meta-analysis).

Progression-free survival

(See Analysis 2.2)

The Shylasree 2006 study, which assessed 233 participants, found
no statistically significant diEerence in progression-free survival
between women who attended a teaching or regional cancer centre
and those who received treatment from a community or general
hospital (HR 0.91; 95% CI 0.54 to 1.55).

Community hospital with semi-specialised gynaecologist
versus general hospital

Disease-specific survival

(See Analysis 3.1)

The Vernooij 2008 study, which assessed 6,992 participants,
found better disease-specific survival in women who attended a
community hospital with semi-specialised gynaecologists than in
those who received treatment from a general hospital (HR 0.89; 95%
CI 0.78 to 1.01), although this was not statistically significant (P =
0.08).

D I S C U S S I O N

Summary of main results

We found five retrospective observational studies (Brookfield 2009;
Elit 2002; Shylasree 2006; Stockton 2000; Vernooij 2008) that
adjusted for case mix using a multivariate analysis, and met our
inclusion criteria. These studies assessed overall or disease-specific
survival in women with ovarian and/or other gynaecological
cancer treated in specialised or semi-specialised centres versus
community or general hospitals. One of these studies (Shylasree
2006) also assessed progression-free survival. Of the five studies,
only one (Brookfield 2009) assessed the evidence for other
gynaecological cancers besides ovarian. Outcomes according to the
diEerent stages of the diEerent gynaecological cancers within the
diEerent hospital settings were not analysed separately.

Meta-analysis of three of these studies (Elit 2002; Stockton 2000;
Vernooij 2008) assessing over 9,000 women, found evidence to
suggest that institutions with gynaecological oncologists on site
have better survival in women with gynaecological cancer than
community or general hospitals (comparing risk of death among
women treated in specialised centres with that among women
treated in non-specialised centres: HR 0.90; 95% CI 0.82 to 0.99).
Similarly, a diEerent meta-analysis of three trials (Brookfield
2009; Elit 2002; Shylasree 2006), which assessed over 50,000
women, found evidence to suggest that teaching or regional cancer
centres have better overall survival in women with ovarian or any
gynaecological cancer than community or general hospitals (HR
0.91; 95% CI 0.84 to 0.99). The largest study in this meta-analysis
assessed 48,981 women, of whom 31% had ovarian cancer and 69%
had other gynaecological cancers, and contributed considerably
to the pooled estimate. Thus the findings of this review may
extend beyond centralisation of care for ovarian cancer. One
study reported findings which suggested that community hospitals
with semi-specialised gynaecologists had better disease-specific
survival in women with ovarian cancer than general hospitals
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(Vernooij 2008), although the diEerence was not statistically
significant (HR 0.89; 95% CI 0.78 to 1.01).

Progression-free survival was reported in only one study, so was not
suEiciently documented to allow firm conclusions to be drawn for
this outcome.

Adverse event data were not reported in any of the studies.

Overall completeness and applicability of evidence

The included studies compared outcomes in a range care facilities
- cancer centres, teaching hospitals, institutions with gynaecologic
oncologists, or semi-specialised gynaecologists on site - with
outcomes in community or general hospitals.

One of the limitations of the review was that all the included studies
were performed in developed countries (Canada, Netherlands, UK,
and US). As the organisation of care for gynaecological cancer may
vary widely between countries, the findings of the review may have
limited applicability to developing countries. A further limitation
was that only one study (Brookfield 2009) included women with
gynaecological cancers other than ovarian cancer. Although this
was a large study which assessed women with other gynaecological
cancers, evidence from further studies, ideally in other countries, is
needed in order to confirm the benefits of centralisation for such
women. Finally, the review was unable to assess adverse events as
these were not reported by any of the included studies.

While the evidence suggested that women treated in specialised
centres had better survival than women treated elsewhere, the
means whereby this benefit was achieved remains unclear and,
indeed, it was beyond the scope of the review to investigate this
issue.   Although some authors have argued that centralisation of
cancer care encourages a multidisciplinary team approach which
has benefits for overall survival (Du 2011; Stephens 2006), the
evidence for this  remains equivocal (Fleissig 2006).

We did not attempt to estimate the cost-eEectiveness of
centralisation of gynaecological cancer which would obviously be
important to policy-makers. We did not attempt to compare quality
of life of patients in centralised and non-centralised care, and
none of the included studies reported this outcome. The lack of
evidence to inform anything more than the survival outcomes of
patients makes it diEicult to assess the overall eEectiveness of
centralisation.

Quality of the evidence

The five included studies assessed a total of 62,191 women, 28,341
of whom had ovarian cancer; one of these studies (Brookfield 2009)
also assessed 33,850 women with other gynaecological cancers.

The strengths of the review are that four (Brookfield 2009; Elit
2002; Stockton 2000; Vernooij 2008) of the five included studies
were large and one (Brookfield 2009) was very large, including
over 40,000 women. The inclusion criteria were strict and we
included only studies that adjusted for case-mix. All studies
reported an adjusted HR, which is the best statistic to summarise
the diEerence in survival between two treatment groups over the
duration of a study (Altman 1995). The findings of our two meta-
analyses of overall survival were highly consistent, although one
analysis assessed institutions with gynaecologists on site (Analysis
1) and the other assessed teaching or regional cancer centres

(Analysis 2). Furthermore, although none of the individual studies
within the meta-analyses found a statistically significant benefit of
centralisation, their results were consistent and their pooled results
were statistically significant, showing better survival in women
who received centralised care. The studies that reported disease-
specific survival (Vernooij 2008) and progression-free survival
(Shylasree 2006) likewise reported better outcomes in women
receiving centralised care and again, although their findings were
not statistically significant, they were quantitatively consistent with
the findings of the meta-analyses.

The main methodological limitation of the review is that all the
included studies were at high risk of bias due to their retrospective,
observational nature: they satisfied, at most, four of the criteria
used to assess risk of bias. We cannot be sure that statistical
adjustment for important prognostic factors fully controlled for
systematic diEerences between women who received centralised
and non-centralised care. Ideally, comparisons of centralised and
non-centralised care would be performed using RCTs in order to
ensure no systematic diEerences between women receiving the
two types of care. However, it is oJen not feasible to evaluate
organisational interventions in an RCT (EPOC). A recommended
alternative design is an interrupted time series (ITS) design
in which data are collected at several time-points before and
aJer the intervention (in this case, centralisation of care), and
the intervention eEect is estimated by a comparison with the
pre-intervention trend. Another possible design is a controlled
before-and-aJer (CBA) study, in which data are collected on the
intervention group and on a control group, both before and aJer
the intervention is introduced. This design is less robust because
there may be unidentified diEerences between the intervention
and control groups which influence the estimate of the eEect of the
intervention.

Overall, the evidence favours centres with specialised care rather
than community or general hospitals, although the quality of the
evidence is low because of the high risk of bias of the included
retrospective observational studies (GRADE 2004). Furthermore,
although the pooled estimate indicates that centralisation
improves overall survival by 10%, this could be as low as 1% or as
high as 18%.

Potential biases in the review process

We performed a comprehensive search, including a thorough
search of the grey literature, and all studies were siJed and data
extracted independently by at least two review authors (YLW, AB).
We attempted to ensure that we did not overlook any relevant
evidence by searching for studies with a wide range of reasonable
quality designs (we excluded case-control studies and case series
of fewer than 200 patients).

We included one study (Vernooij 2008) that did not strictly meet
our inclusion criteria (it assessed disease-specific survival rather
than overall survival). Its results were, however, consistent with the
pooled estimates from the meta-analyses.

The greatest threat to the validity of the review is likely to be
publication bias: studies that did not find benefits of centralisation
may not have been published. We were unable to assess this
possibility as we did not find an adequate number of studies that
met the inclusion criteria.
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Agreements and disagreements with other studies or
reviews

Two recent systematic reviews have considered the eEect of
hospital and physician characteristics on outcomes for ovarian
cancer (Du Bois 2009; Vernooij 2007), both reviews diEered in scope
from our review and neither review adequately assessed the risk of
bias in included studies.

Vernooij 2007 reviewed the eEect of gynaecological oncologists and
specialist centres on a variety of outcomes, searching databases
from 1991 to 2006 and including nineteen studies.  Six of these
studies compared survival in specialised and non-specialised
hospitals; two of these studies were included in our review (Elit
2002; Stockton 2000); the remaining four small studies did not
meet our inclusion criteria.  The other three studies included
in our review (Brookfield 2009; Shylasree 2006; Vernooij 2008)
were published simultaneously or subsequent to the searches
performed by Vernooij 2007. Despite the diEerences in included
studies, Vernooij 2007 concluded that long-term survival was better
for women treated in specialised hospitals, consistent with our
findings.

Vernooij 2007 also concluded that survival was better if surgery was
performed by gynaecological oncologists in women with Stage III
or greater disease, though this advantage appeared to be lost when
all stages were included. However, this eEect could be because the
studies of Grossi 2002 and Paulsen 2006 adjusted for ‘adequacy
of surgery’ as a potential intermediate eEect.  We would dispute
whether this adjustment is logically correct and, indeed, this detail
is highlighted by Vernooij 2007.

Vernooij 2007 considered additional outcomes: optimal debulking,
staging, and complications.  The chance of receiving optimal
debulking was higher in specialised hospitals and that, in advanced
disease, debulking was more oJen optimal when performed by
a gynaecological oncologist.  Similarly, staging was found to be
more oJen performed to an adequate standard by gynaecological
oncologists and it was more frequently performed in specialised
hospitals. Vernooij 2007 did not find diEerences in complications
between specialist and general gynaecologists.  Complications
were higher in specialised centres, though these were due to
higher rates of minor complications (e.g. blood transfusion), and
this discrepancy was not considered to be unexpected given the
increased level of complexity of surgery in the specialised centres.
The probable improvements in staging and debulking observed in
specialised units, with no increase in major complication rates, are
likely to be instrumental in improving the overall survival rate.

The review of Du Bois 2009 specifically aimed at correlating
institution and physician characteristics with ovarian cancer
survival, surgical outcomes, completeness of staging, and
compliance to chemotherapy regimes. Although the authors found
17 studies of the impact of hospital characteristics on survival
from ovarian cancer, it is diEicult to compare their conclusions
with ours as the hospital characteristics considered were extremely
varied and no meta-analyses were performed.  However, the
authors concluded that patients survived longer if operated on by
gynaecological oncologists.

Many studies that were excluded from our review because they
did not compare outcomes in specialised and non-specialised
centres nevertheless provide evidence which might explain the

better survival in specialised centres. For example, several studies
have found that patients with ovarian cancer operated on by a
gynaecological oncologist are more appropriately staged (Chan
2007; GoE 2006), receive better cytoreduction (GoE 2006; Olaitan
2001), are more likely to receive chemotherapy (GoE 2007) and
have better survival outcomes (Brolmann 1992; Chan 2007; Junor
1999; Paulsen 2006; Tingulstad 2003). Furthermore, some large
population studies support the notion that university hospitals
achieve better outcomes than hospitals without all the necessary
support, such as radiotherapy services (Kumpulainen 2002).
However, a large population study found no significant survival
diEerence between women who were and were not operated on by
gynaecological oncologists (Bailey 2006). While it is oJen assumed
that specialised/university cancer centres are high volume centres,
such a correlation cannot be clearly made. Nevertheless, some
population studies clearly show a survival advantage for women
with ovarian, endometrial, and cervical cancer who are managed
in high-volume centres (Ioka 2004; Ioka 2005; Kumpulainen 2002)
although others do not (Schrag 2006; Tanner 2008). For example,
in a study that assessed the costs and eEects of centralised care
and regular care for women with an ovarian malignancy in the
Netherlands, it was concluded that not all women suspected of
having ovarian cancer should be operated on by a gynaecological
oncologist (Geomini 2011).

A consistent finding in many studies is the observation that patients
managed at specialised/university cancer centres have diEerent
characteristics from those managed at   district or non-teaching
hospitals. For example, patients at specialised centres tend to have
a diEerent age distribution (Carney 2002; Kumpulainen 2002), to
have more advanced disease (Chan 2007; Kumpulainen 2002) and
to be demographically diEerent (Carney 2002; Chan 2007). While
statistical adjustments are generally made to control for these
diEerences, other unrecorded patient characteristics may influence
treatment and prognosis.

We did not find any comprehensive studies on the cost-
eEectiveness of centralisation of gynaecological cancer services.
However, decision-analysis modelling suggests that referral of
ovarian cancer cases to an expert centre is a cost-eEective measure
(Bristow 2007).

A U T H O R S '   C O N C L U S I O N S

Implications for practice

We found low quality evidence to suggest that women with
gynaecological cancer who received treatment from specialised
centres or hospitals with specialist resources had longer survival
than those managed elsewhere. The evidence was stronger for
ovarian cancer than for other gynaecological cancers. We conclude
that a centralised service for ovarian cancer may lead to better
survival outcomes; evidence from various other sources suggests
that this may also be more cost-eEective (Bristow 2006).

Survival from the diEerent gynaecological cancers varies
considerably. Survival from uterine cancer is amongst the highest
for any cancer in women, while that from ovarian cancer is the
lowest of all gynaecological cancers (Cooper 2008a; Cooper 2008b;
Jemal 2008). This suggests that in developed countries, it may
be most practical to prioritise centralisation of care for advanced
ovarian cancer in the first instance.
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Many countries do not have the resources to provide centralised
specialised multidisciplinary management for all gynaecological
cancers. Furthermore, the incidence and burden of gynaecological
cancer varies between diEerent countries. Hence the services
whose centralisation would benefit most patients are likely to
diEer between countries. For example, in the developing world,
radiotherapy services for advanced cervical cancer are likely be
of higher priority than ultra-radical surgery for ovarian cancer,
followed by chemotherapy.

Implications for research

Ideally, further studies - but with designs that are less prone to bias
than retrospective observational studies - are needed to compare
survival of women with gynaecological cancer who are managed
in centralised and non-centralised cancer facilities. Realistically, a
suEiciently powered RCT comparing outcomes in centralised and
non-centralised cancer facilities for women with gynaecological
cancer would be diEicult. Nevertheless, in order to reduce the risk
of bias due to selective reporting of outcomes or selective inclusion
of centres or patients, future studies should be prospective, with
a defined protocol and funding for data collection and analysis
available before any organisational changes are implemented.

ITS designs, which allow comparison of trends in survival before
and aJer centralisation, would be more robust than observational
studies that simply compared survival in centralised and non-
centralised facilities. Alternatively, CBA studies should be feasible,
especially if centralisation is implemented in some regions of a
country but not in others. Additionally, studies of the impact of
centralisation of care on quality of life of patients are required, as
evidence in this area is lacking.

Most of the available evidence addresses ovarian cancer in
developed countries: future studies should be extended to other
gynaecological cancers within diEerent healthcare systems. Health
economics studies are needed in order to prioritise those aspects
of management whose centralisation would deliver most benefit to
patients in diEerent healthcare systems.
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Regional and distant disease were more commonly treated at TFs, whereas gynaecologic cancer treat-
ed at NTFs was more commonly localised disease.

For all types of cancer, individuals treated at HVCs were significantly younger than those treated at
IVCs or LVCs. For cervical cancer, IVCs treated more regionally advanced disease compared to HVCs and
LVCs, but HVCs tended to treat patients
with more poorly differentiated cancer.

Brookfield 2009 
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For ovarian cancer, IVCs treated more regionally advanced disease, but HVCs tended to treat patients
with more poorly differentiated cancer. For endometrial and vulval cancers, HVCs treated more region-
al and distant disease and tended to treat patients with poorer differentiated cancer. For uterine sarco-
mas, IVCs treated more distant stage disease compared to HVCs and LVCs, but HVCs tended to treat pa-
tients with more poorly differentiated cancer

Interventions Medical facility (treatment at a TF versus NTF)

Medical facilities were defined as TFs or NTFs based on recognition as a teaching institution by the
AAMC. The data from FCDS were tabulated to determine the number of treated cancers and surgical re-
sections for five gynaecologic cancer types (cervical, ovarian, endometrial, vulval, and uterine sarco-
ma) performed at each institution in the state of Florida during the study period

Medical facilities were grouped into tertiles based on number of surgeries with curative intent per-
formed during the study period.

The upper one-third of institutions was classified as HVCs, the middle one-third as IVCs, and the lower
one-third as LVCs. For uterine sarcoma, HVCs operated on an average of 5 cases in the 10-year study pe-
riod, IVCs operated on an average of 3 cases in the 10-year study period, and LVCs operated on an aver-
age of 1 case in the 10-year study period

Outcomes Overall survival

Overall survival was calculated by subtracting the date of death or date of last contact from the time of
the initial diagnosis: HR adjusted for cancer type, hospital volume, facility, age (discrete), race, ethnici-
ty (Hispanic vs non-Hispanic), primary payer, lymph nodes examined, tumour stage, tumour grade, sur-
gical extirpation, chemotherapy and radiotherapy using Cox model

For all cancer types: NTF vs TF (HR= 1.08; 95% CI 0.99 to 1.18; P = 0.08). We changed the reference group
to non-teaching facility so that it was consistent and could be pooled in the meta-analysis (HR= 0.92;
95% CI 0.85 to 1.01)

By cancer type (HR adjusted for the above covariates with the obvious exception of cancer type)

Ovarian cancer: NTF vs TF (HR 1.09; 95% CI was not reported; P = 0.12). We could not change the ref-
erence group to NTF without knowing the 95% CI or the number of deaths in each group, so this esti-
mate could not be pooled in the meta-analysis as other studies in the relevant meta-analysis included
women with ovarian cancer. We used the overall result above and subgrouped

Cervical cancer: NTF vs TF (HR= 1.15; P = 0.23)

Endometrial cancer: NTF vs TF (HR= 1.02; P = 0.75)

Uterine cancer: NTF vs TF (HR= 1.58; P = 0.08)

Vulval cancer: NTF vs TF (HR= 1.12; P = 0.44)

For all cancer types: the study also reported IVC and LVC vs HVC: HR= 0.96; 95% CI 0.91 to 1.03; P = 0.25)

Notes The staging criteria used by the FCDS are consistent with the SEER, National Cancer Institute summary
staging and differ from the International Federation of Gynecology and Obstetrics (FIGO) staging guide-
lines. In this study, local staging represents disease that does not extend beyond the primary organ,
while those having positive lymph nodes at the time of resection were classified as having regional dis-
ease. Documentation of distant metastases during the peri-operative period led to classification of af-
fected patients as having distant disease.

Univariate analyses and the final multivariate regression was corrected for clustering.

Significant variables from the univariate analysis were included in the multivariate regression analysis
to determine whether facility characteristics were associated with survival for all gynaecologic malig-
nancies.

The 5-year survival rates for the cohort diagnosed with cervical cancer was 61.7%, for the cohort di-
agnosed with ovarian cancer was 39.5%, and for the cohort diagnosed with endometrial cancer was

Brookfield 2009  (Continued)
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67.3%. As age increased for patients diagnosed with all gynaecological cancers, 5-year survival rates
decreased. For cervical and ovarian cancer, 5-year survival rates by univariate analysis were significant-
ly greater for patients treated at TFs compared to those treated at NTFs (63.9% vs 60.9% and 43.9% vs
38.8%; P < 0.01, respectively). Among patients diagnosed with cervical cancer, 30-day and 90-day surgi-
cal mortality rates were significantly greater at NTFs compared to TFs (P = 0.04).

Cox regression models adjusting for clustering effects were also created separately for each malignan-
cy, with no difference in survival seen for patients treated at TFs versus NTFs, or HVCs versus LVCs.

Independent predictors of survival for all gynaecologic malignancies studied in the 10-year period were
diagnosis of ovarian cancer, age > 40 years, African-American race, Medicaid payer status, lymph node
examination, tumour stage, tumour grade, surgical extirpation, chemotherapy treatment, and lack of
radiation therapy.

The study found no observed difference in patient survival for any gynaecologic malignancy based up-
on treating hospital teaching or volume status. It concluded that although instances of improved out-
comes may occur, overall further regionalisation would not appear to significantly improve patient sur-
vival

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Retrospective study

Allocation concealment
(selection bias)

High risk Concealment of allocation irrelevant to this study

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Percentage analysed: 48,981/48,981 (100%)

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement

Other bias High risk There were imbalances at baseline for almost all prognostic factors for com-
parisons of hospital volume and medical facility. These factors were adjusted
for in a multivariate analysis, but selection bias still likely to be a problem

Relevant assignment crite-
ria

Low risk "The 2007 FCDS data set was used to identify all incident cases of cervical,
ovarian, endometrial and vulvar malignancies and uterine sarcomas diag-
nosed in the state of Florida from 1990–2000 ... Medical facilities were defined
as TFs or non-teaching facilities (NTF) based on recognition as a teaching insti-
tution by the Association of American Medical Colleges (AAMC). There are cur-
rently 11 AAMC-recognized TFs in the state of Florida. The data from FCDS were
tabulated to determine the number of treated cancers and surgical resections
for five gynecologic cancer types (cervical, ovarian, endometrial, vulvar, and
uterine sarcoma) performed at each institution in the state of Florida during
the study period. Medical facilities were grouped into tertiles based on number
of surgeries with curative intent performed during the study period"

Representative interven-
tion group

High risk There did appear to be some differences between women treated in hospitals
with teaching and non-teaching faculties. Furthermore, "regional and distant
disease were more commonly treated at teaching facilities, whereas gyneco-

Brookfield 2009  (Continued)
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logic cancer treated at nonteaching facilities was more commonly localized
disease"

Representative compari-
son group

High risk As above

Comparability of groups Low risk There were significant differences in many baseline factors between groups,
but multivariate analysis was used to adjust for important explanatory vari-
ables

Brookfield 2009  (Continued)

 
 

Methods A retrospective study to determine the relationship among hospital volume of ovarian cancer surgery,
academic status of institution, surgical specialty, and outcomes of care (30-day postoperative mortali-
ty, reoperation rate, and overall survival)

Study cohort was defined as all women in Ontario (ages 18 and older) with newly diagnosed epithelial
ovarian cancer between April 1992 and March 1998.

To identify the cohort, electronic records from the hospitals in Ontario were used to create a popula-
tion-based cohort

Participants A total of 3815 women in Ontario underwent surgery for newly diagnosed ovarian cancer between 1992
and 1998

The mean and median age of patients in the study was 58.9 (SD = 14.4 years) and 60 years respectively.

For 12 months prior to the date of surgery, hospital records showed that the majority of women (87.8%)
had no documentation of other serious comorbid conditions. Approximately, half of the patients
(46.6%) had a hospital diagnostic code of metastatic cancer

Interventions The academic status was defined as:

• institutions where gynaecologic oncologists are on site;

• institutions where no gynaecologic oncologists was on site, but which were either teaching hospitals
or hospitals associated with regional cancer centres; and

• community hospitals

The volumes of ovarian cancer surgeries by hospital were classified as 1 to 5 surgeries per hospital per
year (LVCs), 16 to 99 (IVCs),and greater than 100 (HVCs). Hospitals with a gynaecologic oncologist were
in the latter group

Outcomes The primary outcomes assessed in this study were postoperative mortality (death from any cause with-
in 30 days of the index surgery), the rate of repeat debulking surgery within 3 months of the initial surgi-
cal procedure, and total patient survival time

The survival time was modelled using both total survival time from the date of surgery, and survival be-
yond 30 days in order to separate the effects of operative mortality from the effects of surgery on long-
term survival with ovarian cancer.

We reported only overall survival from the multivariate analysis.

The study had three arms and community hospitals were used in each comparison so the SE of the
log(HR) was multiplied by the square root of 2 so that the study was not given undue weight in the
meta-analyses

Hospital category 
Institutions with gynae–oncologist (n = 1281) (HR 0.91; 95% CI 0.80 to 1.02)
Other cancer host and teaching (n=337) (HR 0.81; 95% CI 0.66 to 1.00)

Elit 2002 
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Remaining institutions (reference group) (n = 1732) (HR 1.00)

The study also reported hospital surgical volume (annual) as well as other co-variates:
100 patients (n = 987) (HR 0.85; 95% CI 0.72 to 1.00)
16 to 99 patients (n = 1378) HR 0.81; 95% CI 0.70 to 0.94)
1 to 15 patients (reference group) (n = 985) (HR= 1.00)

Notes Overall survival outcomes better when operated on by gynaecological oncologist and general gynae-
cologist compared to general surgeons.

There was no statistically significant difference between hospital volume and survival outcomes. The
postoperative mortality rate did not differ markedly by hospital volume, institution type, or surgeon
volume.

It is well known that prognostic factors such as stage, grade, histology, and size of residual disease all
influence survival. As well, the use of postoperative chemotherapy and the agents used may affect sur-
vival. This information was not available for this study. Thus the differences seen by institution and sur-
gical specialty may be biased.

In the later publication of 2008 the authors carried out another retrospective study which overlapped
with the cohort study reported in 2002 (correspondence with the first author confirmed that the sec-
ond study was done in more detail but only included a subset of patients in the first study) so was not
included in the main text of the review, but details are given below

Elit 2008

Methods

A population-based retrospective cohort study of all women in Ontario, Canada, with newly diagnosed
ovarian cancer treated initially with abdominal surgery between 1 January 1996, and 31 December
1998.

The incident surgical cases were documented using hospital contact data and the Ontario Cancer Reg-
istry.

Data on patient characteristics, clinical findings, surgical techniques and perioperative care from elec-
tronic administrative data records and patient charts were obtained. A regression analysis was per-
formed to assess the influence of the specialty of the surgeon and hospital specialisation and of case
volumes on the likelihood of unnecessary repeated abdominal repeat surgery and long-term patient
survival. The authors included a control for the stage of disease and other factors associated with these
outcomes. The relation between the adequacy of surgery and adjuvant chemotherapy with survival
was also examined

Participants

A total of 1341 women with epithelial ovarian cancer treated initially with abdominal surgery between
January 1996 and December 1998.

The median patient age was 60.7 years. More than 90% had no history of cancer and 5% had a comor-
bidity score of 2 or more. Roughly 25% of the cohort had stage I, 12% had stage 2, 56% had stage 3 and
7% had stage 4 disease at the time of initial surgery.

Interventions

Surgeons were classified as general surgeon, gynaecologist or other using the Canadian Medical Pro-
tective Association code from a provincial care provider database.

Gynecologic oncologists were identified within the gynaecologist group using a previously established
list of sub-specialists.

Patient volumes for surgeons and facilities were identified within the population-based cohort (annual
number of incident ovarian cancer patients who had surgery during the study period)

The surgical centres were classified as:

Elit 2002  (Continued)
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• hospitals with onsite access to a gynecologic oncologist

• university-affiliated teaching hospitals or affiliates of regional cancer centres without onsite access
to a gynecologic oncologist or

• all remaining (community) hospitals

Outcomes

The outcomes of interest were the likelihood of unnecessary repeated abdominal repeat surgery and
long-term patient survival

Repeat surgery:

Lower surgeon volume and hospital volume were significantly associated with repeated surgery:

• surgeon volume of 3 to 9 (RR= 7.63; 95% CI 3.29 to 17.69)

• surgeon volume of 1 to 2 (RR= 5.70; 95% CI 1.22 to 26.73)

• hospital volume of 1 to 15 procedures (RR 10.04; 95% CI 4.44 to 22.71)

The results according to Hospital type were:

• centres with gynaecologic oncologist (RR= 1.00, reference group)

• other regional cancer centre (RR= 3.19; 95% CI 1. 14 to 8.94)

• remaining centres (RR= 4.57; 95% CI 2.26 to 9.20)

Surgeon and hospital specialisation were strongly correlated. Hospital type did not make a signifi-
cant contribution to the fit of the model; however, adding hospital type caused a marked reduction in
the size of the effect associated with surgeon discipline. After adjustment for hospital effects, patients
of a general surgeon continued to have an estimated likelihood of repeated surgery that was 6 times
greater than that of patients who saw gynaecologic oncologists (RR 5.7; 95% CI 1.17 to 28.46)

Survival:

Hospital procedure volume
> 100: (HR= 1.00) (reference group)
16 to 99: (HR= 1.05; 95% CI 0.84 to 1.31)
1 to 15: (HR= 0.91; 95% CI 0.72 to 1.15)

Hospital type: 
centre with gynaecologic oncologist: (HR= 1.00) (reference group)
other regional cancer or teaching centre: (HR= 0.74; 95% CI 0.55 to 1.00)
remaining centres: (HR= 0.87; 95% CI 0.75 to 0.99)

The analysis showed that repeat surgery was associated with the surgeon's discipline, younger patient
age, well-differentiated tumours and early stage of disease. However, survival was not associated with
the surgeon's discipline; rather, it was associated with advanced patient age, increasing co-morbidities,
advanced stage of disease, poorly differentiated tumours, urgent surgery and adjuvant chemotherapy.
There was a trend between inadequate surgery and a decreased likelihood of survival

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Retrospective study

Allocation concealment
(selection bias)

High risk Concealment of allocation irrelevant to this study

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Elit 2002  (Continued)
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Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Percentage analysed: 3350/3815 (88%)

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement

Other bias Unclear risk Insufficient information to assess whether any additional bias may have been
present

Relevant assignment crite-
ria

Low risk "The study cohort was defined as all women in Ontario (ages 18 and older)
with newly diagnosed epithelial ovarian cancer between April 1992 and March
1998. Any woman who had an abdominal operation where ovarian cancer was
diagnosed (ICD-9 diagnostic code of 183) was included. To identify the cohort,
electronic records from the hospitals in Ontario were used to create a popu-
lation-based cohort ... Linkages between patient data and physician special-
ization data were carried out using exact match of encrypted physician billing
numbers ... the volumes of ovarian cancer surgeries by hospital were classi-
fied as 1–5 surgeries per hospital per year (low volume centers), 16–99 (inter-
mediate volume centers), and greater than 100 (high-volume centers). Hospi-
tals with a gynecologic oncologist were in the latter group ... study the follow-
ing categories were used: (A) institutions where gynecologic oncologists are on
site; (B) institutions where no gynecologic oncologists was on site but which
were either teaching hospitals or hospitals associated with regional cancer
centers; and, (C) community hospitals"

Representative interven-
tion group

High risk "Patients seen at institutions with a gynecologic oncologist were ... slightly
more likely to have one or more comorbid conditions ... and more likely to
have metastatic disease"

Representative compari-
son group

High risk As above

Comparability of groups Low risk "Patients seen at institutions with a gynecologic oncologist were of similar age
compared to the other types of institutions". Differences at baseline were not-
ed between patient characteristics, but multivariate analysis was used to ad-
just for important explanatory variables

Elit 2002  (Continued)

 
 

Methods The objective of this retrospective study was to review referral practice, overall management, and sur-
vival in women with suspected ovarian cancer in Wales. This study was done prior to introduction of
cancer management guidelines in the region

The project was funded for 1 year and was undertaken by the Clinical Effectiveness Support Unit
(CESU), Llandough Hospital, CardiE. This was an external review and 20 hospitals in Wales took part in
the audit project. Data for the audit were collected between 1 January 1999 and 31 December 1999 on
women who were referred to these hospitals between December 1997 and 1998. Data on 287 women
were collected

Participants The study included 287 consecutive women with suspected ovarian cancer, of which 250 women un-
derwent primary laparotomy

Women in the study had to have been referred to the particular hospital with suspected ovarian can-
cer. Confidential questionnaire comprising information on the management of these women was sent
to the participating hospitals. Each individual woman was allocated a number, and each participating
hospital allocated a hospital code.

Shylasree 2006 
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The mean age of the women was 63.2 years, (SD 14.1 years; range 13.5 to 91.8 years)

Median referral time was 9 days (range 0 to 84 days). The median time between referral and operation
was 15 days (range 0 to 219 days)

Interventions Women treated at a teaching hospital

At the time of the study, the only designated cancer centres were two teaching hospitals in south Wales

District general hospital (peripheral units)

These units varied in size and in their catchment areas. At the time of the study, they were not officially
recognised as cancer units

Outcomes Overall survival and progression-free survival

Place of primary surgery

Peripheral unit (district general hospital) vs cancer centre (teaching hospital): (HR= 1.19; 95% CI 0.65 to
2.17; P = 0.56 and (HR= 1.09; 95% CI 0.64 to 1.85; P = 0.75 for overall survival and progression-free sur-
vival, respectively). We changed the reference group to general hospital so that it was consistent and
could be pooled in the meta-analysis (HR= 0.84; 95% CI 0.46 to 1.55)

Not recorded/missing data vs cancer centre: (HR= 1.92; 95% CI 0.72 to 5.11; P = 0.19 and (HR= 1.12; 95%
CI 0.41 to 3.07; P = 0.82 for overall survival and progression-free survival, respectively

The median follow-up was 913 days (range 733 to 1101 days)

Notes The overall survival time was defined as the time interval from date of diagnosis (date of primary la-
parotomy) to the date of death. Progression-free survival was defined as the time interval from the date
of diagnosis to the date of an occurrence (death, recurrence, and progression of disease)

Referral time was defined as the date the referral letter was received in hospital either by the general
practitioner or by other physicians to the date seen in the oncology clinic

There were no significant differences in the mean ages of women, and the median referral time be-
tween the cancer centre and the peripheral units (61.3 vs 64.2 years, P = 0.30; 5 vs 3 days, P = 0.33), re-
spectively

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Retrospective study

Allocation concealment
(selection bias)

High risk Concealment of allocation irrelevant to this study

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Percentage analysed: 250/287 (87%)

"Of the 287 women, 250 women underwent a primary laparotomy and staging
procedure for ovarian cancer. Twenty-five were unfit for surgery, seven did not
consent, and in five there was no information".

Shylasree 2006  (Continued)
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Selective reporting (re-
porting bias)

Low risk Overall and progression-free survival was reported and was analysed correct-
ly allowing for censoring, and clear definitions were given. Other outcomes of
secondary importance were unlikely to have been selectively reported

Other bias Unclear risk Insufficient information to assess whether any additional bias may have been
present

Relevant assignment crite-
ria

Low risk "This was an external review and 20 hospitals in Wales took part in the audit
project. Data for the audit were collected ... on women who were referred to
these hospitals between December 1997 and 1998. The inclusion criterion for
women in the study was that they had been referred to that particular hos-
pital with suspected ovarian cancer. Confidential questionnaire comprising
information on the management of these women was sent to the participat-
ing hospitals. Each individual woman was allocated a number, and each par-
ticipating hospital allocated a hospital code. Audit clerks in the participating
units entered the data onto the forms. StaE at the CESU then collected the da-
ta, checked the data, queried any discrepancies, and attempted to update in-
complete data. At the time of the study, the only designated cancer centers
were two teaching hospitals in South Wales. The peripheral units consisted of
a number of district general hospitals across Wales. These units varied in size
and in their catchment areas"

Representative interven-
tion group

Unclear risk "The clinical, pathologic, and treatment characteristics of the women are sum-
marized in Table 3, 4. There were no significant differences regarding stage,
residual disease recorded, tumor histology, or grade between women man-
aged in the cancer center and those in the peripheral units". However, "two
hundred and eighty-seven women were referred to the hospital with suspect-
ed ovarian cancer". Thus we cannot be sure whether women in the study were
representative of women with ovarian cancer. They are certainly not represen-
tative of women with gynaecological cancer in general

Representative compari-
son group

Unclear risk As above

Comparability of groups Low risk "There were no significant differences in the mean ages of women, and the
median referral time between the cancer center and the peripheral units re-
spectively. There were no significant differences regarding stage, residual dis-
ease recorded, tumor histology, or grade between women managed in the
cancer center and those in the peripheral units". Multivariate analysis was
used to adjust for important explanatory variables

Shylasree 2006  (Continued)

 
 

Methods A retrospective study in women with colon, rectal, breast, melanoma, bladder, and ovarian cancers. A
total of 14,527 cases registered by the East Anglian cancer registry and diagnosed between 1989 and
1993 were included. The data were analysed by cancer type so it was possible to report the results for
ovarian cancer (n = 989)

Participants 989 women with ovarian out of a total of 14,527 women with all cancer types in the study

719 (73%) women were under the age of 75 and 270 (27%) were 75 years of age or older

20% and 24% of women had stage 1, 13% and 11% stage 2, 39% and 34% stage 3, 11% and 12% stage 4
and 17% and 20% were not staged in the specialised and general hospital groups, respectively

Interventions Women treated at a hospital with radiotherapy and oncology departments

Stockton 2000 
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Addenbrooke's in Cambridge, the Norfolk and Norwich hospital and Ipswich hospital (n = 475)

Women treated at a district general hospital without radiotherapy and oncology departments

data from six such hospitals was collected (n = 514)

Outcomes Overall survival:

District general hospital vs hospital with radiotherapy and oncology department (specialised centre):

• model 1 adjusted for 10-year age band and sex; (HR= 1.12; 95% CI 0.97 to 1.30)

• model 2 after adjustment of the above factors and TNM tumour stage at diagnosis; (HR= 1.17; 95% CI
1.01 to 1.35)

• we changed the reference group to general hospital so that it was consistent and could be pooled in
the meta-analysis (HR= 0.89; 95% CI 0.77 to 1.03) and (HR= 0.85; 95% CI 0.74 to 0.98) using adjustments
in models 1 and 2 respectively. We carried out a sensitivity analysis which included both estimates in
the meta-analysis)

Notes The authors concluded that for the patients included in the study, survival up to 5 years after diagnosis
was significantly worse for patients with ovarian, rectal, and breast tumours if they were aged under 75
years at diagnosis, and had their main treatment in hospitals without radiotherapy and oncology de-
partments

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Retrospective study

Allocation concealment
(selection bias)

High risk Concealment of allocation irrelevant to this study

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Percentage analysed: 989/989 (100%)

Selective reporting (re-
porting bias)

Unclear risk Insufficient information to permit judgement

Other bias Unclear risk Insufficient information to assess whether any additional bias may have been
present

Relevant assignment crite-
ria

Low risk All invasive cancers for the sites fitting our inclusion criteria described below,
diagnosed between 1989 and 1993 (to allow survival analyses to be performed
for patients followed up until the end of 1998) and registered by the East An-
glian Cancer Registry were identified. The inclusion criterion was defined as
all cancer sites being considered by the Anglia and Oxford NHS Executive for
which the registry has an adequate (at least 70%) proportion of cancers staged
over the period. Thus we included colon, rectal, breast, melanoma, bladder
and ovarian cancers. For local purposes, the data were initially analysed by in-
dividual hospital then grouped so that hospitals with radiotherapy and oncol-
ogy departments (Addenbrooke’s in Cambridge, the Norfolk and Norwich Hos-
pital, and Ipswich Hospital) [group 1] (7000 patients) could be compared with

Stockton 2000  (Continued)
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the six district general hospitals without radiotherapy and oncology depart-
ments [group 2] (7527 patients)

Representative interven-
tion group

Unclear risk Authors report Table 2 which shows percentage of patients presenting at each
TNM tumour stage (UICC classification) at diagnosis by tumour type and age
stratum, but it remains unclear whether the two groups are representative of
women with ovarian cancer. They are certainly not representative of women
with gynaecological cancer

Representative compari-
son group

Unclear risk As above

Comparability of groups Low risk "Cox’s proportional hazards regression models (Cox, 1972) were analysed to
investigate survival differences for patients treated at group 1 compared to
group 2 hospitals adjusting for sex, age (in 10-year age bands) and tumour
stage at diagnosis"

Stockton 2000  (Continued)

 
 

Methods A retrospective, population-based cohort study. Dutch patients diagnosed with ovarian cancer from 1
January 1996, through 31 December 2003. Data from the Netherlands Cancer Registry that were linked
to mortality data from the Statistics Netherlands database to obtain the date and cause of death were
used

Participants The study analysed 8621 women with epithelial ovarian cancer

The median age of the women in the study was 64 years, (range 8 to 98 years)

2073 (24%) of women had FIGO stage I, 677 (8%) stage II, 3859 (45%) stage III, 1347 (15%) stage IV and in
665 (8%) women stage was unknown.

911 (10%) women had Grade 1 disease, 1870 (22%) had Grade 2, 3157 (37%) had Grade 3 disease and in
117 (1%) grade was undifferentiated and in the remaining 2566 (30%) it was unknown.

Histology was adenocarcinoma NOS in 2800 (32%) women, endometrioid in 905 (11%), mucinous in
1022 (12%), serous in 3310 (38%), clear-cell carcinoma in 417 (5%) and the remaining 167 (2%) women
had other histology

Interventions Hospitals were classified according to their level of specialisation as a general, semi-specialised, or spe-
cialised hospital. In total, there were 60 general hospitals, 32 semi-specialised hospitals, and 13 spe-
cialised hospitals

Specialised hospitals

The staE in specialised hospitals include gynaecologic oncologists, and specialised hospitals are re-
gional centres for gynaecologic oncologic care. A physician is recognised as a gynaecologic oncolo-
gist by the Dutch Society of Gynecologic Oncology when he or she has received subspecialty training
in gynaecologic oncology during a 2-year fellowship. Of the 13 clinics that fulfilled the criteria for a spe-
cialised centre, 8 were university hospitals (n = 1557)

Semi-specialised hospitals

Community hospitals with a semi-specialised gynaecologist were categorised as semi-specialised hos-
pitals. Semi-specialised gynaecologists are not trained in oncology but operate on most ovarian and
endometrial cancer patients in large community (usually teaching) hospitals (n = 3510)

General hospitals

General hospitals without semi-specialised oncologic care were classified as general hospitals (n =
3482)

Vernooij 2008 

Centralisation of services for gynaecological cancer (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

29



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

The specialisation level of the institution (general, semi-specialised, or specialised) was verified by
a panel of gynaecologists and gynaecologic oncologists. The hospitals were not additionally charac-
terised according to teaching status because almost all general hospitals were non-teaching hospitals
and almost every semi-specialised institution and all specialised institutions were teaching hospitals.
In The Netherlands, all chemotherapy is provided by medical oncologists in hospital settings

Outcomes The primary outcome measure was disease-specific survival (which included multivariable survival
analyses and the assessment of median survival) which was defined as the interval from the date of
diagnosis to the date of death from ovarian cancer, as registered in the database of Statistics Nether-
lands. When the patient died from another cause, she was censored at the date of death. If the patient
had not died by 31 December 2005, she was censored on that date.

Table 4 which includes the results of the multivariate analysis uses the term 'overall disease-specif-
ic survival'. This term is incorrect as disease-specific survival and overall survival are different. Over-
all survival counts all deaths (from whatever cause) as an event; disease-specific survival counts on-
ly deaths from ovarian cancer as an event. We assumed (based on the main text) that this was dis-
ease-specific survival in the multivariate analysis

Hospital category 
General (n = 1281) (HR 1.00) (reference group)
Semi-specialised centre (n = 337) (HR= 0.89; 95% CI 0.78 to 1.01)
Specialised centre (n = 1732) (HR= 0.90; 95% CI 0.75 to 1.09)

Notes The mean follow-up time was 3 years (range = 0 to 10 years)

Survival increased as the level of specialisation of the hospital increased: 5-year relative survival ratios
of patients treated in general, semi-specialised, and specialised hospitals were 38.0% (95% CI 36.0% to
39.9%), 39.4% (95% CI 37.5% to 41.4%), and 40.3% (95% CI 37.4% to 43.1%), respectively

In multivariable analysis, stage and age were statistically significantly associated with hospital type
and ovarian cancer – specific survival, and modified this relationship (P for interaction = 0.001 and
0.002, respectively), whereas histologic tumour type, grade, year of diagnosis, and socioeconomic sta-
tus were not associated with the relationship between hospital type and survival

In the later publication of 2009 the authors carried out another retrospective study which overlapped
with the cohort study reported in 2008 (correspondence with the first author confirmed that the pa-
tients from the 2009 study were from a subsample of the cohort analysed in the 2008 study. For the
2008 study the authors analysed registry-data, for the 2009 study they analysed information gathered
from patient files) so was not included in the main text of the review, but details are given below

Vernooij 2009

Methods

A retrospective cohort study on ovarian carcinoma patients newly diagnosed between 1996 and 2003 in
The Netherlands. The aim was to assess the influence of hospital and gynaecologist level of specialisa-
tion and volume on surgical results and on survival of ovarian cancer patients

Participants

Data were collected from 1077 ovarian cancer patients treated from 1996 to 2003 in a random sample
of 18 Dutch hospitals.

Patients with borderline and non-epithelial tumours, diagnosed postmortem, or in whom the origin of
the tumour remained uncertain were excluded

Interventions

Hospitals and gynaecologists were classified according to specialisation (general, semi-specialised or
specialised) and by volume (≤ 6, 7 to 12, or 12 cases/year)

Hospitals and gynaecologists were categorised according to specialisation and volume

Vernooij 2008  (Continued)
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• Specialised hospitals host specialised gynaecologists, are recognised as regional centres for gynaeco-
logical cancer, and are usually university hospitals. Specialised gynaecologists have sub-specialised
during a mostly 2-year fellowship in a cancer centre or have spent most of their career in gynaecolog-
ical oncology and are recognised as specialised gynaecologists by the Dutch Society of Gynecological
Oncology

• Semi-specialised gynaecologists are not formally trained in oncology but surgically treat the major-
ity of ovarian and endometrial cancer patients in the semi-specialised hospital they work in. Fur-
thermore, in contrast to general gynaecologists, semi-specialised gynaecologists visit conferences
and lectures on gynaecologic cancer and take part in structured regional oncology consultations. Se-
mi-specialised hospitals are large community, usually teaching hospitals

• Non-teaching hospitals which are not staEed with semi-specialised gynaecologists were classified as
general hospitals. This classification of the institutions was verified by a panel of general, semi-spe-
cialised and specialised gynaecologists from all regional comprehensive cancer centres. The patient
volume of the hospitals was defined as the annual number of ovarian cancer patients newly diagnosed
and was extracted from the hospital's annual reports and from the study sample. The surgical volume
of the gynaecologist was defined as the number of ovarian cancer operations per year, which was ob-
tained from the surgical reports

• Volume was categorised into three categories:

• low (≤ 6 per year), intermediate (7 to 12 per year), and high-volume (12 per year)

Outcomes

Outcomes were percentage of adequately staged and optimally debulked patients and length of overall
survival

Staging:

The level of specialisation and the volume of hospitals and of gynaecologists were strongly related to
the proportion of adequately staged patients (adjusted OR) specialised hospitals: (3.9; 95% CI 2.0 to
7.6); specialised gynaecologists: (9.5; 95% CI 4.7 to 19)

Only 24% of the stages I and IIa patients operated on in general hospitals and about 60% of the pa-
tients treated in semi-specialised and specialised hospitals were adequately staged (P < 0.0001). In
most inadequately staged patients, no lymph node sampling was performed. Logistic regression re-
vealed that adequate staging was done about 4 times more often in semi-specialised hospitals than in
general hospitals (OR adjusted for stage and age, compared to general hospitals: (4.6; 95% CI 2.3 to 9.2)
in semi-specialised hospitals, and (3.9; 95% CI 2.0 to 7.6) in specialised hospitals).

Patients treated in high-volume hospitals were 5 times more often adequately staged than patients
treated in low-volume hospitals.

Debulking of advanced disease:

Patients with stage III disease had a higher chance of optimal debulking when treated in specialised
hospitals (adjusted OR= 1.7: 95% CI 1.1 to 2.7) or by high volume gynaecologists (adjusted OR= 2.8; 95%
CI 1.4 to 5.7)

37% of the patients with stage III disease treated in general hospitals were optimally debulked, com-
pared to 39% of the patients in semi-specialised hospitals, and 48% of the patients in specialised hospi-
tals (P = 0.07). In multivariable logistic regression analysis, specialisation of the hospital affected the re-
sults of cytoreductive surgery (OR specialised hospital, adjusted for stage and age, compared to gener-
al hospitals: 1.7; 95% CI 1.1 to 2.7), whereas the hospital volume did not

Overall Survival:

Overall survival was best in patients treated in specialised hospitals and by high-volume gynaecolo-
gists.

5-year survival was highest in patients with FIGO I and II disease treated in specialised hospitals. In mul-
tivariable Cox regression analysis, patients in specialised hospitals had an 18% reduction in mortali-
ty compared to patients treated in general hospitals (HR adjusted for age and stage: 0.8; 95% CI 0.7 to
1.0). This effect became more pronounced when patients operated on by a specialised gynaecologist in
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a general hospital and were not included in the analysis (HR= 0.8: 95% CI 0.6 to 0.9). The patient volume
of the hospital did not have a significant influence on survival

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Retrospective study

Allocation concealment
(selection bias)

High risk Concealment of allocation irrelevant to this study

Blinding (performance
bias and detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Percentage analysed: 8621/8915 (97%)

"Survival data were missing for 294 (3.3%) of the 8915 patients, and the hos-
pital of treatment was not registered for 283 (3.3%) of the remaining 8621 pa-
tients"

Selective reporting (re-
porting bias)

High risk The study reported disease-specific survival rather than overall survival (death
from any cause) which is more prone to bias

Disease-specific survival is not a good outcome measure to use. The coding
of death certificates is error-prone. If someone dies because of the treatment
they receive, this may not be counted as a death from ovarian cancer. But it is
just as important to the patient as a death from ovarian cancer and the evalua-
tion of the relative benefits of the treatments should include these deaths

Other bias Unclear risk Insufficient information to assess whether any additional bias may have been
present

Relevant assignment crite-
ria

Low risk "We performed a retrospective cohort study on all patients with ovarian carci-
noma who were newly diagnosed from January 1, 1996, through December 31,
2003, in The Netherlands. Patients were categorized according to the hospital
in which the initial treatment took place. Data on patients with ovarian cancer
from the population-based Netherlands Cancer Registry were linked to mortal-
ity data from the database of Statistics Netherlands. The data from the Nether-
lands Cancer Registry are gathered by the Comprehensive Cancer Centers that
receive lists of all patients with newly diagnosed ovarian cancer from patholo-
gy departments and from the National Registry of Hospital Discharge Diagno-
sis ... Patients were categorized according to the hospital in which treatment
was performed. If the patients were not treated surgically or if the hospital of
treatment was not known, patients were categorized by the hospital of diag-
nosis. Hospitals were classified according to their level of specialization as a
general, semispecialized, or specialized hospital"

Representative interven-
tion group

Unclear risk "We excluded patients with ovarian tumors of borderline malignancy. We re-
stricted our cohort to patients with epithelial ovarian malignancies ... Of these
8621 patients, 2750 (32%) presented with early-stage disease (FIGO I and II) ...
For the whole cohort, stage of disease at diagnosis did not differ between
the different hospital types". However it is still unclear whether this group of
women is representative of women with ovarian cancer; they are not represen-
tative of women with gynaecological cancer
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Representative compari-
son group

Unclear risk As above

Comparability of groups Low risk "To allow for statistical adjustments for prognostic variables (ie, stage, age,
histologic tumor type, grade of tumor, year of diagnosis, and socioeconomic
status), a Cox proportional hazards model was used, and hazard ratios (HRs)
with their corresponding 95% confidence intervals (CIs) were calculated"

Vernooij 2008  (Continued)

AAMC - Association of American Medical Colleges; CI - confidence interval; FCDS - Florida Cancer Data System; FIGO - International
Federation of Gynecology and Obstetrics; HR - hazard ratio; HVC - high volume centre; IVC - intermediate volume centre; LVC - ow volume
centre; NTF - non-teaching facility; OR - odds ratio; RR - risk ratio; SD - standard deviation; SE - standard error; SEER - surveillance,
epidemiology and end result; TF - teaching facility; vs - versus
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Bailey 2006 This study evaluates the 5-year outcome data for the management of advanced ovarian cancer in
the four Cancer Networks of the south-west of England. This region is served by 4 cancer networks.
The first year that management of gynaecological cancers by lead clinicians and centralised cancer
centres was actively promoted following Improving Outcomes Guidance (IOG) and National Health
Service (NHS) Cancer Management Guidelines was 1997. Despite this, in the study period of 1998
only 60% of suspected ovarian cancers were managed by gynaecological oncologists (2nd para-
graph of page 27). This study was excluded as it did not use statistical adjustment

Bristow 2006 A review of the literature which included eight studies which we had already identified from the
search

Brolmann 1992 Letter correspondence in Dutch that discusses the results of a study performed in an oncology cen-
tre of 100 women, who underwent radical hysterectomy and reported only morbidity data and did
not distinguish between surgeon expertise

Carney 2002 This population-based study compares the outcomes of patients who at some point had a gynae-
cological oncologist involved in their care compared to those who did not. It does not take into ac-
count where the patient is managed

Chan 2007 This was a retrospective study assessing influence of gynaecological oncologist versus non-gynae-
cological oncologist on treatment outcomes in women with epithelial ovarian cancer from three
data bases of the Californian Cancer Registry between January 1994 and December 1996. Patients
were categorised into 4 different race/ethnicity groups, their geographical variations and cen-
sus-based socioeconomic status. There was no description of the type of institution or hospital pa-
tients were managed in

Chan 1999 This was an editorial

Crawford 2002 The analysis was limited to univariate analysis. Therefore, the statistical analysis not sufficiently ro-
bust

Diaz-Montes 2006 This study assessed the impact of surgeon case volume and other prognostic factors on short-term
mortality. Logistic regression model results for in-hospital death, length of stay and total charges
among patients that underwent surgery for uterine cancer was reported. This model included dis-
cordant surgeon or attending physician, length of stay, volume of surgeon, volume of hospital and
age. However important prognostic factors like stage and grade of tumour were not included in the
model, so selection bias was likely to be a problem, especially as the main outcome of in-hospital
death was likely to have been attributable to severe advanced disease as well or rather than vol-
ume of surgeon and hospital
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Study Reason for exclusion

Du Bois 2009 This was a meta-analysis

Earle 2006 Earle 2006 and Schrag 2006 both reported on the same group of women and examined hospital
and surgeon specific procedure volumes and expertise of surgeon (gynaecologic oncologist, gener-
al gynaecologist and general surgeon)

Eisenkop 1992 This was a retrospective study comparing the outcomes of Stage IIIC and IVA ovarian cancer from
14 hospitals between January 1985 and December 1988. The comparison examined the outcomes
of patients operated on by surgeons with gynaecological oncology training compared to others
(general obstetrician and gynaecologist, general surgeons, oncologic surgeons and others). The
outcomes of 11 gynaecological oncologist were compared to 120 general obstetrician/gynaecolo-
gist, 85 general surgeons and 40 non-specified physicians. The effects of centralisation of services
could not be assessed in this paper

Engelen 2006 This study evaluated the effects of primary surgery by a gynaecologic oncologist on treatment out-
come. The study population is from the northern part of the Netherlands. Since 1980, gynaecologic
oncologists at the regional university hospital regularly have assisted their fellow gynaecologists in
the community hospitals when performing surgery on patients with suspected ovarian carcinoma.
Therefore, the comparison is strictly based on the effect of gynaecological oncologist versus non-
gynaecological oncologist, and not the type of hospital

Ghaemmaghami 2010 This retrospective analysis only compared the outcomes of general gynaecologist and general gy-
naecologist in the management of ovarian cancer In Tehran, Iran. It did not assess the effects of
hospital volume/teaching vs non- teaching

Giede 2005 This was a review article

GoE 2006 This paper describes the patterns of surgery undertaken for ovarian cancer while the primary out-
comes were not defined

GoE 2007 The authors did not define the primary outcomes

Grant 1992 This study was excluded as there was inadequate description of the intervention. Furthermore, the
retrospective cohort was from 1979

Grant 1999 This was an editorial

Grant 2000 This was an editorial

Grossi 2002 Retrospective case note review of population-based sample of all women with ovarian cancer diag-
nosed
during the years 1993 to 1995 was identified from the Victoria Cancer Registry, Australia. There was
no definition of gynaecological oncologist. Furtherore, no definition of the type of hospital was
available

Ioka 2004 This study examined hospital procedure volume on ovarian cancer survival in Japan. The 'volume'
was not correlated to specialty i.e. there was no mention of the expertise of the team in high and
low volume centres

Ioka 2005 This study examined hospital procedure volume on uterine cancer survival in Osaka, Japan. The
'volume' was not correlated to specialty i.e. there was no mention of the expertise of the team in
high and low volume centres

Junor 1999 This retrospective case note review included all women diagnosed with ovarian cancer in Scotland
in 1987, 1992, 1993, 1994. The comparison under investigation was surgery by gynaecological on-
cologist versus general gynaecologist versus general surgeon and was therefore excluded from fur-
ther analysis
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Study Reason for exclusion

Kehoe 1994 This retrospective analysis only compared the outcomes of general gynaecologist and general sur-
geon in the management of ovarian cancer. It did not assess the effects of hospital volume/teach-
ing vs non-teaching

Kumpulainen 2002 This study is excluded as it compares type of hospitals where the first operation took place (uni-
versity vs central vs other) and an analysis according to number of operated patients (surgical vol-
ume). Furthermore, the statistical adjustments made for the survival analysis were not sufficiently
robust. Multivariate analysis was not performed

Kwon 2008 This was a retrospective analysis of endometrial outcomes in relation to healthcare providers - sin-
gle payer versus public funded versus comprehensive health care system

Lehtovirta 2000 This was an editorial

Luesley 2000 This was a commentary

Macdonald 2005 This retrospective observational study included patients with FIGO stage I-IIA endometrial adeno-
carcinoma. It was excluded from further analysis as it compares surgery general gynaecologist ver-
sus gynaecologic oncologist.

Mayer 1992 This retrospective observational cohort study included women with stage I-II epithelial ovarian
cancer at Yale University school of Medicine from 1981 to 1989. It was excluded as the comparison
includes primary surgery by gynaecologic oncologist versus a non-oncologic surgeon followed by
chemotherapy with cisplatin, doxorubicin and cyclophosphamide in both groups.

Munstedt 2003 The primary outcomes i.e. survival was not reported in this study

Nguyen 1993 This is a national survey from 1230 hospitals in the US including women with ovarian cancer. It was
excluded as the comparison included primary surgery operation by gynaecologic oncologist versus
obstetrician-gynaecologists versus general surgeons

O'Malley 2003 The study examined hospital characteristics which included provider (teaching Hospital, ACoS Hos-
pital, gynaecologic oncologist) in multivariate analysis, but only the significant results were pre-
sented. This study has been discussed in more detail in Agreements and disagreements with other
studies or reviews

Olaitan 2008a This was a letter

Paulsen 2006 Details on survival outcomes were not included

Pearl 2002 Study compared university and community hospitals, but survival outcomes were not reported

Petignat 1999 The primary outcomes were not reported

Petignat 2000 No interventions were defined in this study

Rich 1993 This was a letter

Savage 2008 This was a commentary

Tangjitgamol 2009 This was a Cochrane review

Tanner 2008 Outcomes were defined based on age and surgical volume of surgeon

Tingulstad 2003 Case control study. This was a historical prospective study, where cases were referred between
1995 and 1997 from community hospitals to a teaching hospital for primary surgery. For each re-
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Study Reason for exclusion

ferred case, two controls, matched for (FIGO) stage and age, were selected among patients who
had had primary surgery at the referral hospitals (non-teaching) in the years, 1992 to 1995

Van der Zee 2009 This study was reported in Dutch. The English version and analysis was reported by Engellen 2006

Vernooij 2007 This was a review article

Williams 2008 This was an editorial

Wolfe 1996 Publication of audit that did not meet the inclusion criteria

Wolfe 1997 Publication of audit that did not meet the inclusion criteria

Woodman 1997 The intervention was not clearly defined. Surgeons were 'arbitrarily' classified as high or low vol-
ume

FIGO - International Federation of Gynecology and Obstetrics; vs - versus
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Comparison 1.   Institutions with gynaecologic oncologists on site (specialised centres) vs. community or general
hospital

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Ovarian cancer: survival 3 9041 Hazard Ratio (Random, 95% CI) 0.90 [0.82, 0.99]

1.1 Overall survival 2 4002 Hazard Ratio (Random, 95% CI) 0.90 [0.80, 1.00]

1.2 Disease-specific survival 1 5039 Hazard Ratio (Random, 95% CI) 0.90 [0.75, 1.09]

2 Ovarian cancer: survival - sensi-
tivity analysis

3 9041 Hazard Ratio (Random, 95% CI) 0.88 [0.80, 0.97]

2.1 Overall survival 2 4002 Hazard Ratio (Random, 95% CI) 0.87 [0.78, 0.97]

2.2 Disease-specific survival 1 5039 Hazard Ratio (Random, 95% CI) 0.90 [0.75, 1.09]

 
 

Analysis 1.1.   Comparison 1 Institutions with gynaecologic oncologists on site (specialised
centres) vs. community or general hospital, Outcome 1 Ovarian cancer: survival.

Study or subgroup Specialised
centre

General
hospital

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.1.1 Overall survival  

Elit 2002 1281 1732 -0.1 (0.086) 31.71% 0.91[0.77,1.07]

Stockton 2000 475 514 -0.1 (0.074) 42.83% 0.89[0.77,1.03]

Subtotal (95% CI)       74.55% 0.9[0.8,1]

Favours specialised 20.5 1.50.7 1 Favours general
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Study or subgroup Specialised
centre

General
hospital

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Heterogeneity: Tau2=0; Chi2=0.02, df=1(P=0.89); I2=0%  

Test for overall effect: Z=1.92(P=0.06)  

   

1.1.2 Disease-specific survival  

Vernooij 2008 1557 3482 -0.1 (0.096) 25.45% 0.9[0.75,1.09]

Subtotal (95% CI)       25.45% 0.9[0.75,1.09]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.1(P=0.27)  

   

Total (95% CI)       100% 0.9[0.82,0.99]

Heterogeneity: Tau2=0; Chi2=0.02, df=2(P=0.99); I2=0%  

Test for overall effect: Z=2.21(P=0.03)  

Test for subgroup differences: Chi2=0, df=1 (P=0.99), I2=0%  

Favours specialised 20.5 1.50.7 1 Favours general

 
 

Analysis 1.2.   Comparison 1 Institutions with gynaecologic oncologists on site (specialised centres)
vs. community or general hospital, Outcome 2 Ovarian cancer: survival - sensitivity analysis.

Study or subgroup Specialised
centre

General
hospital

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.2.1 Overall survival  

Elit 2002 1281 1732 -0.1 (0.086) 31.34% 0.91[0.77,1.07]

Stockton 2000 475 514 -0.2 (0.073) 43.5% 0.85[0.74,0.98]

Subtotal (95% CI)       74.85% 0.87[0.78,0.97]

Heterogeneity: Tau2=0; Chi2=0.29, df=1(P=0.59); I2=0%  

Test for overall effect: Z=2.42(P=0.02)  

   

1.2.2 Disease-specific survival  

Vernooij 2008 1557 3482 -0.1 (0.096) 25.15% 0.9[0.75,1.09]

Subtotal (95% CI)       25.15% 0.9[0.75,1.09]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.1(P=0.27)  

   

Total (95% CI)       100% 0.88[0.8,0.97]

Heterogeneity: Tau2=0; Chi2=0.36, df=2(P=0.84); I2=0%  

Test for overall effect: Z=2.64(P=0.01)  

Test for subgroup differences: Chi2=0.07, df=1 (P=0.8), I2=0%  

Favours specialised 20.5 1.50.7 1 Favours general

 
 

Comparison 2.   Teaching or regional cancer centre vs. community or general hospital

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Overall survival 3 51283 Hazard Ratio (Random, 95% CI) 0.91 [0.84, 0.99]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1 Ovarian cancer 2 2302 Hazard Ratio (Random, 95% CI) 0.82 [0.63, 1.07]

1.2 All gynaecological can-
cers

1 48981 Hazard Ratio (Random, 95% CI) 0.92 [0.85, 1.01]

2 Progression-free survival 1   Hazard Ratio (Random, 95% CI) Subtotals only

2.1 Ovarian cancer 1 233 Hazard Ratio (Random, 95% CI) 0.91 [0.54, 1.55]

 
 

Analysis 2.1.   Comparison 2 Teaching or regional cancer centre
vs. community or general hospital, Outcome 1 Overall survival.

Study or subgroup Teach-
ing/cancer

centre

General
hospital

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

2.1.1 Ovarian cancer  

Elit 2002 337 1732 -0.2 (0.153) 7.81% 0.81[0.6,1.1]

Shylasree 2006 44 189 -0.2 (0.31) 1.9% 0.84[0.46,1.55]

Subtotal (95% CI)       9.71% 0.82[0.63,1.07]

Heterogeneity: Tau2=0; Chi2=0.01, df=1(P=0.91); I2=0%  

Test for overall effect: Z=1.46(P=0.15)  

   

2.1.2 All gynaecological cancers  

Brookfield 2009 40944 8037 -0.1 (0.045) 90.29% 0.92[0.85,1.01]

Subtotal (95% CI)       90.29% 0.92[0.85,1.01]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.78(P=0.08)  

   

Total (95% CI)       100% 0.91[0.84,0.99]

Heterogeneity: Tau2=0; Chi2=0.7, df=2(P=0.7); I2=0%  

Test for overall effect: Z=2.14(P=0.03)  

Test for subgroup differences: Chi2=0.69, df=1 (P=0.41), I2=0%  

Favours cancer centre 50.2 20.5 1 Favours general

 
 

Analysis 2.2.   Comparison 2 Teaching or regional cancer centre vs.
community or general hospital, Outcome 2 Progression-free survival.

Study or subgroup Teach-
ing/cancer

centre

General
hospital

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

2.2.1 Ovarian cancer  

Shylasree 2006 44 189 -0.1 (0.27) 100% 0.91[0.54,1.55]

Subtotal (95% CI)       100% 0.91[0.54,1.55]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.33(P=0.74)  

Favours cancer centre 20.5 1.50.7 1 Favours general
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Comparison 3.   Community hospital with semi-specialised gynaecologist vs. general hospital

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Disease-specific survival 1   Hazard Ratio (Random, 95% CI) Subtotals only

1.1 Ovarian cancer 1 6992 Hazard Ratio (Random, 95% CI) 0.89 [0.78, 1.01]

 
 

Analysis 3.1.   Comparison 3 Community hospital with semi-specialised
gynaecologist vs. general hospital, Outcome 1 Disease-specific survival.

Study or subgroup Semi-spe-
cialised
centre

general
hospital

log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

3.1.1 Ovarian cancer  

Vernooij 2008 3510 3482 -0.1 (0.066) 100% 0.89[0.78,1.01]

Subtotal (95% CI)       100% 0.89[0.78,1.01]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.74(P=0.08)  

Favours semi-specialised 20.5 1.50.7 1 Favours general

 

 

A P P E N D I C E S

Appendix 1. MEDLINE search strategy

Medline Ovid 1950 to November week 3,  2010

1. exp Endometrial Neoplasms

2. exp Uterine Neoplasms/

3. exp Uterine Cervical Neoplasms/

4. exp Vulvar Neoplasms/

5. exp Ovarian Neoplasms/

6. ((endometr* or uter* or cervi* or ovar* or vulva* or gynae* or gyne*) adj5 (cancer* or neoplas* or carcinom* or malignan* or tumor*
or tumour*)).mp.

7. exp Gestational Trophoblastic Neoplasms/

8. (gestational adj trophoblastic adj5 (cancer* or neoplas* or carcinom* or malignan* or tumor* or tumour*)).mp.

9. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8

10.exp Centralized Hospital Services/

11.exp Hospitals, Teaching/

12.exp Hospitals, University/

13.exp Hospitals, District/

14.exp Cancer Care Facilities/

15.exp Oncology Service, Hospital/

16.exp Gynecology/

17.exp "Obstetrics and Gynecology Department, Hospital"/

18.(centrali* adj5 (hospital* or service* or unit* or care)).mp.

19.(speciali* adj (hospital* or service* or unit* or care)).mp.
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20.((teaching or university) adj hospital*).mp.

21.((regional or district) adj (hospital* or unit* or service*)).mp.

22.(cancer adj care adj (facilit* or unit* or hospital* or service*)).mp.

23.(cancer adj (center* or centre*)).mp.

24.(tertiary adj referral adj (centre* or center*)).mp.

25.(gynaecologist* or gynecologist*).mp.

26.((gynaecologic* or gynecologic*) adj oncologist*).mp.

27.(surg* adj5 (experience or expertise)).mp.

28.((hospital* or unit* or service* or facilit* or center* or centre*) adj5 (volume* or workload)).mp.

29.10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26 or 27 or 28

30.9 and 29

Appendix 2. EMBASE search strategy

Embase Ovid 1980 to 2010 week 47

1. exp Endometrium Tumor/

2. exp Uterus Cancer/

3. exp Uterine Cervix Tumor/

4. exp Vulva Tumor/

5. exp Ovary Tumor/

6. ((endometr* or uter* or cervi* or ovar* or vulva* or gynae* or gyne*) adj5 (cancer* or neoplas* or carcinom* or malignan* or tumor*
or tumour*)).mp.

7. exp Trophoblastic Tumor/

8. (gestational adj trophoblastic adj5 (cancer* or neoplas* or carcinom* or malignan* or tumor* or tumour*)).mp.

9. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8

10.exp Hospital Management/

11.exp Teaching Hospital/

12.exp University Hospital/

13.exp Public Hospital/

14.exp Cancer Center/

15.exp Gynecology/

16.(centrali* adj5 (hospital* or service* or unit* or care)).mp.

17.(speciali* adj (hospital* or service* or unit* or care)).mp.

18.((teaching or university) adj hospital*).mp.

19.((regional or district) adj (hospital* or unit* or service*)).mp.

20.(cancer adj care adj (facilit* or unit* or hospital* or service*)).mp.

21.(cancer adj (center* or centre*)).mp.

22.(tertiary adj referral adj (center* or centre*)).mp.

23.(gynaecologist* or gynecologist*).mp.

24.((gynaecologic* or gynecologic*) adj oncologist*).mp.

25.(surg* adj5 (experience or expertise)).mp.

26.((hospital* or unit* or service* or facilit* or center* or centre*) adj5 (volume* or workload)).mp.

27.10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25 or 26

28.9 and 27

Appendix 3. CENTRAL search strategy

CENTRAL Issue 4, 2010

1. MeSH descriptor Endometrial Neoplasms explode all trees

2. MeSH descriptor Uterine Neoplasms explode all trees

3. MeSH descriptor Uterine Cervical Neoplasms explode all trees

4. MeSH descriptor Vulvar Neoplasms explode all trees

5. MeSH descriptor Ovarian Neoplasms explode all trees
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6. (endometr* or uter* or cervi* or ovar* or vulva* or gynae* or gyne*) near/5 (cancer* or neoplas* or carcinom* or malignan* or tumor*
or tumour*)

7. MeSH descriptor Gestational Trophoblastic Neoplasms explode all trees

8. gestational next trophoblastic near/5 (cancer* or neoplas* or carcinom* or malignan* or tumor* or tumour*)

9. (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8)

10.MeSH descriptor Centralized Hospital Services explode all trees

11.MeSH descriptor Hospitals, Teaching explode all trees

12.MeSH descriptor Hospitals, University explode all trees

13.MeSH descriptor Hospitals, District explode all trees

14.MeSH descriptor Cancer Care Facilities explode all trees

15.MeSH descriptor Oncology Service, Hospital explode all trees

16.MeSH descriptor Gynecologyexplode all trees

17.MeSH descriptor Obstetrics and Gynecology Department, Hospital explode all trees

18.centrali* near/5 (hospital* or service* or unit* or care)

19.speciali* next (hospital* or service* or unit* or care*)

20.(teaching or university) next hospital*

21.(regional or district) next (hospital* or unit* or service*)

22.cancer next care next (facilit* or unit* or hospital* or service*)

23.cancer next (center* or centre*)

24.tertiary next referral next (centre* or center*)

25.gynaecologist* or gynecologist*

26.gynaecologic* or gynecologic* next oncologist*

27.surg* near/5 (experience or expertise)

28.(hospital* or unit* or service* or facilit* or center* or centre*) near/5 (volume* or workload)

29.(#10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR 27
OR #28)

30.(#9 AND #29)

W H A T ' S   N E W

 

Date Event Description

21 September 2016 Amended Contact details updated.

 

H I S T O R Y

Protocol first published: Issue 3, 2009
Review first published: Issue 3, 2012

 

Date Event Description

11 February 2015 Amended Contact details updated.

26 February 2014 Amended Contact details updated.

 

C O N T R I B U T I O N S   O F   A U T H O R S

Yin Ling Woo (YLW), Mahmood Shafi (MS), Thomas Everett (TE), Pierre Martin-Hirsh (PM-H) and Maria Kyrgiou (MK) draJed the clinical
sections of the protocol; Andrew Bryant (AB) and Heather Dickinson (HD) draJed the methodological sections of the protocol.

Centralisation of services for gynaecological cancer (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

41



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

YLW and MK draJed the clinical sections of the review; YLW, TE, AB and MK carried out the siJ. AB draJed the methodological and statistical
sections of the review. TE and HD provided important feedback when the review was at a draJ stage. All authors agreed the final version.

D E C L A R A T I O N S   O F   I N T E R E S T

None.

S O U R C E S   O F   S U P P O R T

Internal sources

• No sources of support supplied

External sources

• Department of Health, UK.

NHS Cochrane Collaboration programme Grant Scheme CPG-506

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

We had initially stated that all observational cohort studies meeting the inclusion criteria would be included, but we modified this to
include unselected case series studies which included concurrent comparison, and placed an additional constraint that studies had to
include 200 or more patients to ensure that statistical adjustment was not carried out on sparse data, thus ensuring higher quality evidence.

We did not examine risk of bias in CBA or ITS studies, as the review was restricted to retrospective studies. These retrospective studies
assessed risk of bias using the six core items for risk of bias in RCTs, in accordance with the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011), as well as assessing four additional items for non-randomised studies. We had initially stated that we would
apply the following risk of bias criteria to CBA and ITS studies.

"Quality criteria for controlled before-and-aLer (CBA) studies

For CBA studies, we will assess blinding, incomplete outcome data, selective reporting of outcomes and other potential biases, as specified
above and additionally assess the following:

Baseline measurement

• Yes, if there was no significant diEerence in baseline measurements between intervention and control groups or if statistical adjustment
for possible confounding variables was carried out.

• No, if there were significant diEerences between groups at baseline and these diEerences were not adjusted for.

• Unclear, if baseline measures were not reported, or if it was unclear whether baseline measures diEered substantially diEerent between
intervention and control groups.

Selection of intervention and control group 

• Yes, if similar methods were used for the selection of women in the intervention and control group.

• No, if the methods used to select groups markedly diEered.

• Unclear.

Protection against contamination (studies using second site as control)

• Yes, if allocation was by community, institution, or practice and it is unlikely that any patients in the control group received the
intervention.

• No, if it is likely that some patients in the control group received the intervention.

• Unclear.

Quality criteria for interrupted time series (ITS) studies

For ITS studies, we will assess blinding, incomplete outcome data, selective reporting of outcomes, baseline measurement, selection of
intervention and control group and other potential biases as specified above and additionally assess the following:

The intervention is independent of other changes

• Yes, if the intervention was independent of other changes over time that were likely to aEect outcomes.

• No, if intervention was not independent of other changes in time that were likely to aEect outcomes.

• Unclear.
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Data were analysed appropriately

• Yes, if serial correlation was adjusted/tested for (e.g. by using ARIMA models or time series regression models).

• No, if serial correlation was not adjusted/tested for.

• Unclear.

Reason for the number of points pre- and postintervention given

• Yes, if rationale for the number of points was stated (e.g. monthly data for 12 months postintervention was used because the anticipated
eEect was expected to decay), or a sample size calculation was performed.

• No, if it is clear that conditions above are not met.

• Unclear.

Shape of the intervention eBect was specified

• Yes, if a rational explanation for the shape of intervention eEect was given.

• No, if it is clear that the condition above is not met.

• Unclear.

Intervention unlikely to aBect data collection

• Yes, if intervention itself was unlikely to aEect data collection (e.g. sources and methods of data collection were the same before and
aJer the intervention).

• No, if the intervention itself was likely to aEect data collection.

• Unclear".

Adverse events were not reported in any of the studies and so we removed sections in the review which discussed the handling of
dichotomous data, as they were unnecessary:

"Data extraction and management

• For dichotomous outcomes (e.g. adverse events), we will extract the number of patients in each group who experience the outcome of
interest and the number of patients assessed at endpoint, in order to estimate a risk ratio.

Measures of treatment eBect

• For dichotomous outcomes (e.g. adverse events, or time-to-event data if it is not possible to use a hazard ratio), we will use the risk ratio.

Data synthesis

• For any dichotomous outcomes, the risk ratio will be calculated for each study and these will then be pooled".  

We did not produce a funnel plot to assess the potential for small study eEects, since there were only three trials in the largest meta-analysis
which assessed overall survival for the comparisons of specialised centres versus community or general hospitals and teaching or regional
cancer centres versus community and general hospitals. We removed the following paragraph on reporting biases:

"Assessment of reporting biases  

Funnel plots corresponding to meta-analysis of the primary outcome will be examined to assess the potential for small study eEects. When
there is evidence of small-study eEects, publication bias will be considered as only one of a number of possible explanations. If these plots
suggest that treatment eEects may not be sampled from a symmetric distribution, as assumed by the random-eEects model, sensitivity
analyses will be performed using fixed-eEects models".

We identified the following subgroups on a post hoc basis and did not specify them a priori in the protocol.

• Institutions with gynaecologic oncologists on site (specialised centres) versus community or general hospital.

• Teaching or regional cancer centre versus community or general hospital.

• Community hospital with semi-specialised gynaecologist versus general hospital.

The protocol had been more vague but had leJ scope to include such subgroups in the review.

"Subgroup analysis and investigation of heterogeneity  

Where possible subgroup analyses or separate analyses will be performed, grouping the studies by:

• tumour type;
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• intervention setting (centralised services versus non-specialised); and

• treatment provider (i.e. gynaecological oncology specialists versus non-specialised)".

The review did not identify any RCTs, included only studies that used multivariate analyses and was restricted to studies that were at high
risk of bias, so we did not carry-out the sensitivity analysis specified a priori. We had specified the following in the protocol.

"Sensitivity analysis  

Sensitivity analyses will be performed excluding (i) non-randomised studies if RCTs have been included; (ii) studies at high risk of bias; and
(iii) unadjusted results".

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Centralized Hospital Services  [statistics & numerical data];  Cancer Care Facilities  [statistics & numerical data];  Genital Neoplasms,
Female  [mortality]  [*therapy];  Gynecology  [statistics & numerical data];  Hospitals, Community  [statistics & numerical data]; 
Hospitals, General  [statistics & numerical data];  Hospitals, Teaching  [statistics & numerical data];  Medical Oncology  [statistics &
numerical data];  Ovarian Neoplasms  [mortality]  [therapy];  Retrospective Studies

MeSH check words

Adult; Aged; Female; Humans; Middle Aged
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