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Abstract

Background. Survival for ovarian cancer is the poorest of all gynaecological cancer sites. Our aim was to present the most
up-to-date survival estimate for ovarian cancer by age and morphology and to answer the question whether survival for
ovarian cancer improved in Europe during the 1990s. Material and methods. This analysis was performed with data from
the EUROCARE database. We considered all adult women diagnosed with ovarian cancer between 1995 and 2002 and
life status followed up until the end of 2003. A total of 97 691 cases were contributed by 72 European cancer registries in
24 countries. We estimated the most up-to-date relative survival for a mean of 23 661 patients followed up in 2000-2003
using the period hybrid approach and described the relative survival trends from the beginning of 1990s. Results and conclu-
sion. Overall, the European age-standardised one-year, five-year and five-year conditional on surviving one-year relative
survival were 67.2% (95% CI 66.6—67.8), 36.1% (95% CI 35.4-36.8) and 53.7% (95% CI 52.8-54.7), respectively. Five-
year relative survival was 58.6% (95% CI 57.4-59.8), 37.1% (95% CI 36.1-38.1) and 20.5% (95% CI 19.1-21.9) in
women aged 15-54, 55-74 and 75-99 years, respectively. The age-standardised five-year relative survival was 38.1% (95%
CI 36.9-39.3) for serous tumours and 51.9% (95% CI 49.0-54.9) for mucinous cancers and the crude five-year relative
survival was 85.6% (95% CI 81.2-90.0) for germ cell cancers. Overall, the age-standardised five-year relative survival
increased from 32.4% (95% CI 31.7-33.2) in 1991-1993 to 36.3% (95% CI 35.5-37.0) in 2000-2003. There is a need
to better understand the reasons for the wide variation in survival of ovarian cancer in Europe. Actions aiming to harmo-
nise the protocols for therapy should contribute to narrowing the wide gap in survival and research on screening and early
detection of ovarian cancer should be enforced.

Ovarian cancer is one of the four main gynaecologi-
cal cancers accounting worldwide for about 4% of
all female cancers and 10% of all gynaecological can-
cers (counting breast cancer as a gynaecological can-
cer) [1]. The incidence of ovarian cancer is relatively
stable in Western countries, as reported for Norway
[2], Ontario [3] and Finland [4]. However, the pro-
portion of ovarian cancer among gynaecological can-
cers is increasing, bearing in mind the decrease in
cervical cancer in European countries as a result of
pap smear screening programmes [5]. Survival for
ovarian cancer is the poorest of all gynaecological
cancer sites [6]. EUROCARE-4 reported five-year
relative survival of 36% [7]. The main reasons for
this poor survival are the lack of early detection
methods and an unfavourable anatomical situation.
More than two-thirds of ovarian cancer cases are
detected at an advanced stage, and therapy of ovarian
cancer is very complex and presupposes expertise in

both surgery and oncology [8-10]. There has been
only one step towards progress in therapy of ovarian
cancer, namely the introduction of intraperitoneal
chemotherapy. However, the advantage of longer
survival is accompanied by serious adverse events
[11]. Thus, to date therapy of ovarian cancer is a
challenge and prognosis is rather poor.

Given these facts, survival for ovarian cancer is
being given special attention. As an extension of the
overview figures presented in the EUROCARE-4
monograph [7], we aimed on the basis of the EURO-
CARE database with regard to ovarian cancer to: a)
present the most up-to-date estimate of one-year and
five-year survival and five-year relative survival con-
ditional on surviving the first year after diagnosis
(five-year conditional survival); b) analyse survival
estimates by age group and morphology; c) answer
the question whether relative survival in Europe
improved from the beginning of the 1990s.



Material and methods

All analyses were performed with data from the
EUROCARE database that collected incidence data
on patients diagnosed from 1978 to 2002. All adult
women (aged 15-99 years) diagnosed with malig-
nant ovarian cancer between 1995 and 2002 were
considered, regardless of the presence of tumours
additional to the ovarian cancer under study. Thus,
a total of 97 691 patients were contributed by 72
European cancer registries (CRs) in 24 countries
participating in the EUROCARE-4 study (see Table I).
One hundred seventy-four cases with invalid data or
inconsistencies in date, sex, morphology or behav-
iour (major errors) were not included.

Whereas some countries were covered by nation-
wide registries (e.g. the Nordic countries and Aus-
tria), for others coverage was low (e.g. 1.3% in
Germany); details are described in De Angelis et al.
[12]. Compared to the first summary EUROCARE-4
publications [13,14], some modifications in the
number of cases were reported [12].

For all cases, life status information (follow-up)
is available up to the end of 2003, except for Aus-
trian, German and West Bohemian patients, who
had life status information updated up to the end
of 2002.

Table I shows data quality indicators, such as the
proportion of cases known by death certificate only
(DCO) and incidentally discovered at autopsy
(autopsy), the percentage of microscopically verified
(MV) cases and of alive cases diagnosed in 1995—
1998 and followed up for less than five years (cen-
sored). Since life status follow-up was closed at the
end of 2003, the proportion of censored cases was
computed only for women diagnosed from 1995 to
1998, who had a potential follow-up period of five
years or more.

Anatomic site and tumour morphology were
coded according to the third revision of the Interna-
tional Classification of Diseases for Oncology
(ICDO-3) [15]. Ovarian cancers were selected on
the basis of the following codes: C56.9 (ovary),
C57.0-C57.4 and C57.7 (other and unspecified
female genital organs, including uterine adnexa and
fallopian tube). ICDO-3 morphological codes were
grouped into five categories: serous (8251-8330,
8440-8461), mucinous (8470-8490), germ cell
(9060-9101), other tumours (8011-8246, 8340,
8380-8430, 8503-9050, 9110-9581) and not other-
wise specified (NOS, 8000-8010).

Analyses by morphological groups were per-
formed by selecting MV cases only and excluding
Denmark, UK Thames and Hérault CRs. Denmark
and UK Thames were excluded from this analysis,
because they did not provide consent to analyse
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morphological data and Hérault was excluded
because morphology data were incomplete. Thus, 69
of the 72 CRs contributed to descriptive analyses by
morphology in 1995-2002 (see Table II).

We used the direct method to estimate incidence
per 100 000 person-years, age-standardised

to the European standard population, truncated
to age group 15-99, for malignant ovarian cancers
diagnosed in 1995-2002, by CR.

We estimated the most up-to-date five-year rela-
tive survival for ovarian cancer patients diagnosed up
to 2002 with life status followed up to the end of
2003 using the period hybrid approach available in
the SEER=*Stat software [16,17] with three-year
cohorts of diagnosis. This corresponds to consider
the survival experience of patients diagnosed in
1996-2002 in the follow-up period 2000-2003. In
the following, we will call this estimate period relative
survival in 2000-2002.

Relative survival was defined as the ratio of the
observed survival in the study group to the expected
survival if the cases experienced the same mortality
rates as did the general population from which they
derive, for same age. Expected survival was estimated
according to the Hakulinen method [18] using age,
sex and calendar year-specific life tables for each CR
population.

Only CRs providing incidence data up to 2002
contributed to the survival estimates. Thus, 39 of the
72 CRs were included in period hybrid analyses with
a mean number of 23 661 cases (see Table I, first
column).

Relative survival estimates for all ages combined
were age-standardised using the direct method and
the International Cancer Survival Standards (ICSS)
age distribution [19].

We also estimated the age-standardised relative
survival at five years conditional on surviving the first
year after diagnosis (conditional survival) as the ratio
of the cumulative age-standardised relative survival
at five years to the age-standardised cumulative rela-
tive survival at one year.

Standard errors in age-specific survival estimates
were calculated with the Greenwood’s formula. The
method of propagation of errors (also called “Delta
method”, [20]) was applied to derive standard errors
of age-specific conditional relative survival (see
Appendix for algebraic details). The corresponding
95% confidence intervals (CIs) were estimated by
applying the logarithmic transformation, thus
the CIs of both age-standardised cumulative and
conditional relative survival are not necessarily
symmetric.

Five-year period relative survival in 2000-2002
by age group (15-54, 55-74, 75-99, see Table IV)
and morphology (see Table V) was estimated.
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Table 1. (Continued).

Mean

number of

Censored?*
cases in

cases
contributing

Cases
eligible for

Incidence per
100 000 cases

Cases with DCO and

Total
malignant

MV 1995-1998

to period
analysis?

survival
analysis

autopsy!

multiple
tumours (%)

Years of

(95% CI)®

(%)

0.0

(%)

(%)

cases

diagnosis

Registry

Country

Area

(12.2-14.3)
(12.6-16.1)

13.2
1
1
1

1
2

91.0

642
294
238
191

3.5

5.9
1.6

2.5

665
307
244

1995-1999
1995-2002
1995-1998

1995-1999
1995-1999

Basque Country

Girona

Spain

4.2
4.1
4.9
3.8
0.2

0.0
2.1

90.8

106

4.2

(12.3-16.1)

92.0

2.5

Murcia

(12.7-17.3)
(11.8-16.0)
(20.1-20.3)

1.4

0.0

91.1

1.5
3.1

8.2
4.7

194
192

97 691

Navarra

90.9

186
93 292

Tarragona

89.4 1.9

23 661

4.5

6.6

Total cases

IWomen diagnosed from the death certificate only (DCO) and incidentally discovered at autopsy (autopsy).

2Mean number of cases contributing to period estimates of five-year relative survival in 2000-2002.

3Proportions were calculated with respect to the number of cases eligible for survival analysis in 1995-2002, MV: microscopically verified cases.

4Alive cases with follow-up less than five years.

SIncidence is age-standardised with weights of the European standard population truncated to age group 15-99, CI: confidence interval;

*CRs included in time trend survival analyses from the beginning of 1990s.

Because of the low number of cases in Iceland
and Malta, we did not show results of five-year rela-
tive survival for these countries separately, however
they were included in the overall estimates. The same
approach was adopted for Spain in the morphology
analysis.

In addition, because of the lack of cases in one or
more age classes, age-standardisation was performed
only for the three largest morphological groups
(serous, mucinous and other tumours).

For the analysis of survival time trend, the whole
time period was categorised in four intervals: 1991—
1993, 1994-1996, 1997-1999 and 2000-2003. The
five-year age-standardised relative survival was esti-
mated with the standard cohort approach for cases
diagnosed in 1991-1999 and with the period hybrid
approach for women followed up in 2000-2003.
Since the period hybrid approach has been proven
to produce reliable predictions of the cohort survival
estimates [17], we were confident in using this
method even though complete follow-up was not
available.

We included in time trend analyses the 26 CRs
belonging to 16 countries that provided data for
every year of diagnosis from 1991 to 2002. These
CRs are indicated with an asterisk in the first column
of Table 1.

All analyses excluded DCO and autopsy cases and
were performed using SEER=*Stat software [21].

Results

Table I shows the total number of malignant ovarian
cancer cases, the available years of diagnosis for
each CR, the percentages of multiple tumours, of
DCO and autopsy cases, the patients eligible for
survival analysis and the mean number of cases con-
tributing to the five-year period relative survival in
2000-2002. In addition, Table I also shows two
other quality indicators, namely the proportion of
MYV cases and of those lost or censored before five
years from diagnosis. The overall percentage of
DCO and autopsy cases was 4.5% with fairly small
variability among the registries; only four CRs
showed a DCO proportion equal to 10.0% or higher
(UK Thames, UK Wales, Austria, Slovakia). The
overall proportion of MV cases was 89.4%; only one
registry had a MV proportion of less than 75% (UK
Wales).

The last two columns of Table I show the inci-
dence rates age-standardised to the European
standard population and the corresponding 95%
CIs. The overall incidence of malignant ovarian
tumours diagnosed in 1995-2002 was 20 per
100 000 person-years.
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Table II. Number of cases and distribution (%) of morphological groups for microscopically verified cases diagnosed in 1995-2002 (and

2000-2002) provided by 69! CRs, by country.

No. of cases serous mucinous germ-cell other tumours NOS?
Finland 3571 (1338 50.5 (52.5) 125 (11.4) 2.4 (2.5) 25.4 (24.1) 9.2 (9.5
Iceland 164 (65) 604 (64.6) 1.3 4.6) 18 (L5 262 (24.6) 43 (4.6
Norway 3635 (1407) 55.5 (54.9) 7.3 (8.2) 1.5 (1.7) 32.4 (32.1D 3.2 3.0
Sweden 6685 (2467) 479  (48.8) 9.4 (8.1 1.3 (1.5) 39.7 (40.3) 1.6 (1.3)
Ireland 2116 (812) 459 (44.8) 122 (11.1) 14 (l.1) 342 (36.5) 6.2 (6.5
UK England 19 384 (4756) 42.0 (43.6) 10.4 (8.8 1.2 (1.2) 39.7 (39.2) 6.7 (7.2)
UK Northern Ireland 1076 (407) 413 (47.2) 9.7 (8.4) 1.6 (1.7) 37.5 (32.9) 9.9 (9.8
UK Scotland 3906 (1415 413 (42.9) 12.1 8.6 1.1 (L0  40.1 (40.8) 54 (6.7)
UK Wales 1562 (700) 385 (41.4) 9.3 (9.3) 1.3 (1.3) 37.7 (35.00 13.2  (13.0)
Austria 5937 (2077) 45.1  (45.1) 7.2 (6.6) 2.0 (1.4) 33.2 (32.4) 124 (14.5)
Belgium 2371 (1018) 455 (48.7) 9.2 9.5 15 (1.3 339 (32.7) 29 (7.8
France 1189 - 513 - 132 - 24 - 29.8 - 3.3 -
Germany 808 318 53.7 (55.3) 104 (10.4) 1.4 (1.6) 23.8 (22.6¢) 10.8 (10.1)
Netherlands 3984  (1277) 505 (50.3) 114 (10.1) 1.7 (200 358 (37.2) 0.6 (0.5
Switzerland 1182 (382) 574  (57.6) 9.6 (7.3) 1.3 0.8 30.4 (33.5) 1.4 0.8
Czech Republic 652 (249) 39.3 (349 10.9 (8.8 1.2 (2.0) 42.0 (48.6) 6.6 (5.6)
Poland 2537 (936) 402  (40.7) 15 (5.8 1.7 (L5  39.1 (41.5) 114  (10.6)
Slovakia 2576 (917) 53.1 (50.5) 13.3  (14.7) 1.9 (1.3) 28.3 (30.8) 3.4 2.7)
Italy 8303 (2441) 44.2  (44.8) 9.6 (9.5) 1.2 (1.1 34.9 (34.00 10.2  (10.5)
Malta 229 (102) 367 (422 179 (157 3.1  (2.0) 384 (38.2) 3.9 (2.0
Portugal 531 -) 427 - 10.9 - 4.0 - 328 - 9.6 )
Slovenia 1182 (470) 55.6  (59.1) 6.2 (5.7) 1.9 2.1 32.7 (29.6) 3.6 3.4)
Spain 1413 (102) 475 (56.9) 13.3 (5.9 21 (29 333 (31.4) 3.8 (2.9
Total cases 74 993 (23 656) 45.8 (47.0) 10.1 (8.9 1.5 (1.4) 35.9 (35.6) 6.8 (7.0)

IData for 69 CRs only are shown, as data for three cancer registries were not available (see text for further details).

2Not otherwise specified (NOS) morphology.

Distribution by morphology was calculated for
serous, mucinous, germ cell cancer, other tumours and
NOS. In 1995-2002 for all 69 CRs without Denmark,
UK Thames and Hérault CRs, the overall proportions
for the morphological groups were 45.8%, 10.1%,
1.5%, 35.9% and 6.8%, respectively, see Table II. The

proportion of NOS tumours in elderly patients was
34.1%, and 82.3% of germ cell tumours were in age
group 15-54 (data not shown). Similar proportions
were found for patients diagnosed in 2000-2002 only.

Table IIT shows the age-standardised period esti-
mates in 2000-2002 of one-year, five-year and five-year

Table III. Age-standardised period relative survival estimates for patients followed up in 2000-2003. One-year, five-year relative survival
and five-year conditional on surviving one-year relative survival and 95% confidence interval (CI), by country.

5-year
1-year 5-year conditional

Country survival 95% CI survival 95% CI survival 95% CI

Finland 74.6 (72.2-77.0) 43.4 (40.4-46.5) 58.2 (54.7-61.9)
Norway 75.6 (73.4-71.8) 41.7 (38.9-44.5) 55.2 (52.0-58.5)
Sweden 79.3 (77.6-81.0) 42.1 (39.9-44.3) 53.1 (50.6-55.6)
Ireland 60.7 (57.5-64.0) 29.1 (25.8-32.4) 47.9 (43.5-52.7)
UK England 60.7 (59.4-62.0) 30.0 (28.6-31.4) 49.5 (47.5-51.5)
UK Northern Ireland 62.9 (58.7-67.2) 35.5 (30.7-40.2) 56.4 (50.3-63.1)
UK Scotland 60.8 (58.5-63.2) 31.5 (29.1-34.0) 51.8 (48.5-55.4)
UK Wales 62.9 (59.8-66.0) 32.3 (29.1-35.5) 51.4 (47.2-55.8)
Austria 70.9 (68.9-72.9) 45.1 (42.7-47.5) 63.6 (60.8-66.5)
Germany 69.7 (64.4-74.9) 39.0 (31.7-46.4) 56.0 (47.3-66.4)
Netherlands 69.5 (66.3-72.7) 39.5 (35.8-43.2) 56.8 (52.5-61.5)
Switzerland 78.5 (74.3-82.7) 42.1 (36.4-47.7) 53.6 (47.5-60.5)
Czech Republic 64.9 (58.4-71.4) 38.6 (30.0-47.3) 59.6 (49.0-72.4)
Poland 66.4 (63.2-69.6) 37.8 (34.1-41.5) 56.9 (52.3-62.0)
Slovakia 56.1 (52.4-59.8) 25.3 (22.4-28.2) 45.1 (41.1-49.5)
Italy 69.6 (67.7-71.5) 37.1 (35.0-39.3) 53.3 (50.7-56.0)
Slovenia 68.8 (64.4-73.2) 36.7 (31.8-41.7) 53.4 (47.5-60.0)
Spain 63.6 (55.1-72.2) 37.2 (27.4-47.0) 58.5 (46.8-73.0)
European average 67.2 (66.6-67.8) 36.1 (35.4-36.8) 53.7 (52.8-54.6)
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Table IV. Period relative survival estimates for patients followed
up in 2000-2003 and 95% confidence interval (CI), by country
and age.

Country 15-54 55-74 75-99
Finland 66.8 46.0 25.2
(61.8-71.8) (41.8-50.2) (18.6-31.8)
Norway 64.8 46.0 20.8
(60.0-69.6)  (41.6-50.4) (15.6-26)
Sweden 57.5 42.8 30.0
(53.7-61.3) (39.8-45.8) (25.2-34.8)
Ireland 50.8 31.4 13.0
(44.6-57.0) (26.4-36.4) (7.0-19.0)
UK England 48.5 30.3 18.0
(45.5-51.5) (28.3-32.3) (15.2-20.8)
UK Northern Ireland 51.6 40.7 15.5
(43.0-60.2) (33.5-47.9) (7.3-23.7)
UK Scotland 53.0 30.9 17.4
(47.6-58.4) (27.5-34.3) (13-21.8)
UK Wales 54.8 31.0 20.5
(48.2-61.4) (26.6-35.4) (13.9-27.1)
Austria 73.5 47.8 23.7
(69.7-77.3)  (44.4-51.2) (18.9-28.5)
Germany 60.1 38.3 30.6
(47.5-72.7) (28.9-47.7) (13.6-47.6)
Netherlands 61.9 40.6 23.3
(55.5-68.3) (35.4-45.8) (15.7-30.9)
Switzerland 58.5 51.4 15.4
(47.5-69.5) (42.6-60.2) (6.6-24.2)
Czech Republic 53.7 31.8 41.4
(42.9-64.5) (21.8-41.8) (18.6-64.2)
Poland 54.4 40.8 21.8
(49.2-59.6) (36.0-45.6) (12.8-30.8)
Slovakia 55.8 23.3 10.8
(50.8-60.8) (19.3-27.3) (4.6-17.0)
ITtaly 68.1 36.4 19.0
(64.1-72.1) (33.2-39.6) (15.0-23.0)
Slovenia 67.0 36.3 17.6
(58.8-75.2) (29.5-43.1)  (6.6-28.6)
Spain 69.9 31.6 23.6
(52.9-86.9) (18.2-45.0) (4.8-42.4)
European average 58.6 37.1 20.5
(57.4-59.8) (36.1-38.1) (19.1-21.9)

conditional survival, by country. The overall age-
standardised five-year period relative survival was
36.1% (95% CI 35.4-36.8%) with a wide variation
from 45.1% in Austria to 25.3% in Slovakia. The
highest estimates were observed in Austria and Fin-
land (43.4%); also in Norway, Sweden and Switzer-
land survival was above 40%, Netherlands being close
to this group with 39.5%. The next group of coun-
tries, namely Germany, Czech Republic, Poland,
Italy, Slovenia and Spain, showed estimates below
40%, but still above the overall estimate. All the UK
countries, Ireland and Slovakia had estimates below
the European average. The overall one-year period
relative survival estimate was 67.2% (95% CI 66.6—
67.8%), with a wide variation from 79.3% in Sweden
to 56.1% in Slovakia. All the UK countries and Ire-
land, together with Czech Republic, Poland, Slovakia

and Spain, were below the European average. The
overall five-year conditional survival estimate was
53.7% (95% CI 52.8-54.7%) with a wide variation
from 63.6% in Austria to 45.1% in Slovakia. For Swe-
den and Switzerland showing high one-year and five-
year period relative survival we observed a five-year
conditional survival below the European average.

Table IV shows the estimates of five-year period
relative survival in 2000-2002, by country and age.
Overall, the estimates for age groups 15-54, 55-74
and 75-99 were 58.6% (95% CI 57.4-59.8%),
37.1% (95% CI 36.1-38.1%) and 20.5% (95% CI
19.1-21.9%) respectively. For patients aged 15-54,
estimates by country ranged from 73.5% in Austria
to 48.5% in UK England, for age group 55-74 from
51.4% in Switzerland to 23.3% in Slovakia and for
age group 75-99 from 41.4% in Czech Republic to
10.8% in Slovakia. The range of across-country vari-
ation in age-specific estimates was as wide as that for
the age-standardised estimates. However, for some
countries CIs were wide.

Table V shows the crude and age-standardised
five-year period relative survival in 2000-2002, by
morphological group. Overall, the highest crude sur-
vival estimates were seen for germ cell cancers,
namely 85.6% (95% CI 81.2-90.9%), ranging from
100% in UK Northern Ireland, Switzerland and Slo-
vakia to 52.3% in UK Wales. In Czech Republic sur-
vival for germ cell tumours was 0.0%, but the
number of cases was very small. Age-standardised
five-year period relative estimate for serous cancers
was 38.1% (95% CI 36.9-39.3%), ranging from
48.0% in Austria to 23.9% in Slovakia; for municous
cancer it was 51.9% (95% CI 49.0-54.9%), ranging
from 60.6% in Norway to 35.4% in Slovakia.

Tables VI and VII show the five-year survival time
trend by country and age, respectively. Looking
at the differences in survival between the age-
standardised estimates for patients diagnosed in
1991-1993 and patients followed up in 2000-2003,
we observed an overall increase from 32.4% (95%
CI 31.7-33.2%) to 36.3% (95% CI 35.5-37.0%).
This is an absolute increase of 3.9% points. By coun-
try, a wide variation in increase from 14.2% in Czech
Republic to -3.1% in Slovakia was seen. We can
divide countries into three groups: the first group
(Czech Republic, Finland, Poland, Switzerland and
Slovenia) showed an increase of 10% points and
more; Norway, Austria, Italy, Netherlands and Swe-
den improved above the European average. In Scot-
land, Wales, Germany, England and Slovakia we
observed no variation in time trend or a slight
decrease in five-year relative survival.

Split by age group, from the beginning of 1990s
we observed an overall increase in survival estimates
in both the 15-54 and 55-74 age groups: from 55.1%
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Table V. Period estimates for patients followed up in 2000-2003 of crude and age-standardised! five-year relative survival and 95%

confidence interval (CI), by country and morphological groups.

Crude Age-standardised
Country serous mucinous germ cell other tumours NOS? serous mucinous  other tumours
Finland 47.6 64.8 83.4 52.4 26.4 43.1 55.0 48.5
(43.2-52.0) (56.4-73.2)  (67.0-99.8) (46.0-58.8)  (17.2-35.6) (38.6-47.7) (44.2-65.9) (41.6-55.3)
Norway 43.0 65.0 80.2 52.4 35.2 37.8 60.6 47.8
(39.0-47.0) (54.4-75.6)  (62.4-98.0) (46.8-58.0)  (18.8-51.6) (34.0-41.6) (47.5-73.8) (42.7-53.0)
Sweden 40.7 62.7 88.0 44.1 31.2 39.5 58.1 41.8
(37.7-43.7)  (55.3-70.1)  (77.0-99.0) (40.7-47.5)  (14.8-47.6) (36.4-42.7) (49.8-66.3) (38.3-45.2)
Ireland 32.1 68.3 79.1 34.7 32.2 25.5 57.8 28.8
(26.9-37.3) (57.5-79.1) (50.9-100.0) (28.1-41.3)  (18.2—-46.2) (20.8-30.1) (43.2-72.3) (21.7-35.9)
UK England 36.4 54.8 84.6 31.4 11.5 34.7 51.9 29.1
(34.0-38.8) (49.4-60.2)  (74.2-95.0) (29.0-33.8) (7.3-15.7) (31.9-37.4) (45.5-58.3) (26.8-31.5)
UK Northern 47.3 56.6 100.0 34.9 21.3 46.0 37.8 31.9
Ireland
(39.1-55.5) (36.4-76.8) “) (26.5-43.3) (6.1-36.5) (36.7-55.3) (21.3-54.3) (23.9-39.9)
UK Scotland 34.0 57.8 87.3 33.6 16.0 33.6 52.1 32.7
(29.6-38.4) (48.0-67.6) (68.3-100.0) (29.4-37.8)  (6.4-25.6) (28.9-38.3) (40.4-63.8) (28.7-36.7)
UK Wales 35.4 55.4 52.3 28.5 22.3 33.8 56.1 27.0
(28.2-42.6) (40.6-70.2)  (0.0-100.0) (22.3-34.7)  (12.5-32.1) (26.1-41.5) (39.2-73.0) (20.9-33.2)
Austria 54.1 67.7 84.4 50.4 44.9 48.0 56.4 46.8
(50.3-57.9) (58.5-76.9)  (70.8-98.0) (45.8-55.0)  (37.3-52.5) (44.1-51.9) (44.4-68.4) (42.3-51.3)
Germany 40.4 65.9 3 48.0 17.6 39.8 3 40.7
(31.0-49.8) (35.3-96.5) (32.2-63.8)  (0.6-34.6) (30.2-49.5) (24.8-56.5)
Netherlands 439 51.6 88.4 42.3 62.0 40.8 41.5 37.1
(38.5-49.3) (40.0-63.2) (69.2—-100.0) (35.7-48.9) (11.4-100.0) (35.1-46.4) (29.5-53.5) (31.1-43.1)
Switzerland 49.8 45.0 100.0 42.1 3 46.4 3 38.8
(41.6-58.0) (22.8-67.2) “) (30.9-53.3) (38.6-54.3) (28.1-49.5)
Czech Republic 48.1 45.3 0.0 40.8 3 33.6 3 3
(36.3-59.9) (21.5-69.1) (0-0) (29.6-52.0) (24.1-43.2)
Poland 44.6 47.4 73.6 44.9 29.8 42.9 46.8 37.5
(39.0-50.2) (34.2-60.6)  (50.4-96.8) (39.1-50.7)  (20.2-39.4) (34.8-51.0) (34.6-59.0) (31.7-43.3)
Slovakia 33.9 51.4 100.0 33.7 30.9 23.9 35.4 25.7
(29.7-38.1) (41.8-61.0) “) (27.5-39.9) (9.1-52.7) (19.8-28.0) (25.1-45.7) (20.2-31.2)
Ttaly 47.5 56.4 87.7 41.5 23.6 42.5 49.5 37.1
(43.7-51.3) (48.4-64.4) (69.1-100.0) (37.3-45.7)  (16.6-30.6) (38.6-46.3) (41.1-57.9) (33.1-41.1)
Slovenia 44.5 44.1 90.3 42.8 33.6 37.6 3 36.0
(37.5-51.5) (22.9-65.3) (69.1-100.0) (33.6-52.0) (4.4-62.8) (29.8-45.4) (28.0-44.0)
European 41.8 58.5 85.6 39.8 26.1 38.1 51.9 36.3
average (40.8-42.8) (56.1-60.9) (81.2-90.0) (38.6-41.0) (23.5-28.7) (36.9-39.3) (49.0-54.9) (35.1-37.6)

1 Age-standardisation was only applied for the three largest morphological groups.

2Not otherwise specified (NOS) morphology.
3Not enough cases in study to estimate survival.

95% CI 53.7-56.5%) to 58.6% (95% CI 57.2—
60.0%) for 15-54 years and from 31.8% (95% CI
30.8-32.8%) to 37.1% (95% CI 36.1-38.1%) for
55-74 years. A stable situation is seen for patients
aged 75-99 (see Table VII).

Discussion

This study provides population-based survival
estimates in Europe for adult women with diagnosis
of malignant ovarian cancer in the 1990s.We observed
a wide across-country variation in survival estimates
for ovarian cancer in the European countries.

It is known that age of ovarian cancer cases cor-
relates strongly with survival, as for most cancer sites

[22]. The influence of age has been highlighted in
our analysis by presenting both age-standardised
estimates and estimates by age group. For all coun-
tries, except for Czech Republic, five-year period
relative survival in 2000-2002 decreased with advanc-
ing age. The age-specific figures we found in our
study for the CRs in Northern Europe were in line
with those reported by a Nordic population-based
study [23], although definition of age groups was
different.

Opverall, the most up-to-date age-standardised five-
year relative survival estimate was 36.1% and varied
between 45.1% in Austria and 25.3% in Slovakia. The
range of variation is of the same size for one-year and
five-year conditional survival and also for five-year
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Table VI. Time trend in age-standardised five-year relative survival and 95% confidence intervals (CIs), including 26' CRs, by country.

Country 1991-19932 1994-19962 1997-19992 2000-2003> Change*
Finland 30.9 35.8 40.1 43.4 12.5
(28.2-33.7) (33.0-38.7) (37.1-43.0) (40.4-46.5)
Norway 34.4 34.9 38.9 41.7 7.3
(31.5-37.2) (32.2-37.7) (36.1-41.7) (38.9-44.5)
Sweden 37.9 40.8 43.3 42.1 4.2
(35.8-40.1) (38.7-43) (40.9-45.6) (39.9-44.3)
UK England 29.4 27.2 29.1 30.0 0.6
(27.9-31) (25.6-28.7) (27.6-30.5) (28.6-31.4)
UK Scotland 28.2 30.3 31.2 31.5 3.3
(25.9-30.6) (27.9-32.6) (28.6-33.8) (29.1-34.0)
UK Wales 29.8 30.6 31.3 32.3 2.5
(26.3-33.3) (27.2-34.0) (28.2-34.5) (29.1-35.5)
Austria 39.7 43.4 44.4 45.1 5.4
(37.3-42.1) (41.0-45.7) (42.0-46.7) (42.7-47.5)
Germany 37.4 35.2 33.9 39.0 1.6
(31-43.8) (29.1-41.2) (27.8-39.9) (31.7-46.4)
Netherlands 33.5 33.7 34.8 38.0 4.5
(29.6-37.5) (29.8-37.7) (30.7-38.9) (33.4-42.5)
Switzerland 30.4 38.0 42.7 40.9 10.5
(25-35.8) (31.7-44.4) (36.6-48.8) (34.5-47.3)
Czech Republic 24.4 27.1 % 38.6 14.2
(18.3-30.5) (20.0-34.2) (30.0-47.3)
Poland 26.7 28.0 33.8 38.1 11.4
(22.4-31 (24.6-31.4) (29.6-37.9) (33.6-42.6)
Slovakia 28.4 28.3 29.0 25.3 -3.1
(24.2-32.5) (24.3-32.2) (25.5-32.6) (22.4-28.2)
Italy 31.9 35.1 34.3 37.2 5.3
(28.8-35.1) (32.1-38.1) (31.3-37.3) (34.2-40.1)
Slovenia 26.7 33.1 35.4 36.7 10
(22-31.5) (26.6-39.6) (30.3-40.5) (31.8-41.7)
European average 32.4 33.8 35.4 36.3 3.9
(31.7-33.2) (33.0-34.6) (34.6-36.2) (35.5-37.0)

126 CRs provided continuous incident data in 1991-2002 for trend analyses (see text for further details).

2Survival estimated using the cohort approach.

3Survival estimated for patients followed up in 2000-2003 using the period hybrid approach.
4Absolute difference in percent points between the estimates for 2000-2003 and 1991-1993.

5Not enough cases to estimate survival.

survival split by age group. High survival estimates
were found in Northern Europe and are comparable
with results reported in Klint et al. [23] (Finland: 43%
vs. 44%; Norway: 42% vs. 41%; Sweden: 42% vs.
43%), while low estimates were observed in UK and
Ireland. The five-year period relative survival estimates
for most other countries were on the average.

Higher survival estimates in Norway than in UK
were also reported by Coleman et al. [24], with the
same figures for UK Wales (33%) and similar for
Norway (41% in our study vs. 40%), whereas some
differences in survival were found in UK England
(30% in our study vs. 34%) and UK Northern
Ireland (35% in our study vs. 38%). These discrepan-
cies might be explained by taking into account the
different follow-up closure time (2003 vs. 2007), the
different approach (period hybrid vs. cohort) used to
analyse survival and the different methods to estimate
relative survival (Hakulinen [18] vs. Estéve [25]).

Our survival estimates by morphology fit to some
estimates in the literature, see for example an analy-
sis from the large SEER database [26]. However, the
question whether mucinous cases have better or
worse survival than do serous cases is the subject of
controversy, because mucinous cancers share a more
favourable staging distribution, however, they show
poorer response to chemotherapy [27].

Besides the factors discussed in the previous para-
graphs, which other factors can help explain the wide
across-country variation in survival observed by us?

Stage at diagnosis largely influences survival,
however stage-adjusted or -specific comparisons
depend on the diagnostic examinations performed
for disease staging. Our study, however, does not
have adequate data on such analyses. Therapy is
known to have a very great influence: aggressive pri-
mary surgery and optimal tumour debulking are two
of the key factors in achieving good survival [8,28,29],
as well as adherence to guidelines [30] and proportion
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Table VII. Time trend in five-year relative survival and 95% confidence intervals (CIs) including 26! CRs, by age.

1991-19932 1994-19962 1997-19992 200020033 Change?

15-54 55.1 57.0 58.3 58.6 3.5
(53.7-56.5) (55.6-58.4) (56.9-59.7) (57.2-60.0)

55-74 31.8 33.2 35.3 37.1 5.3
(30.8-32.8) (32.2-34.2) (34.3-36.3) (36.1-38.1)

75-99 19.8 20.4 21.3 21.0 1.2
(18.2-21.4) (18.8-22.0) (19.7-22.9) (19.4-22.6)

15-99 37.3 38.7 39.9 40.3 3.0
(36.5-38.1) (37.9-39.5) (39.1-40.7) (39.5-41.1)

126 CRs provided continuous incident data in 1991-2002 for trend analyses (see text for further details).

2Survival estimated using the cohort approach.

3Survival estimated for patients followed up in 2000-2003 using the period hybrid approach.
4Absolute difference in percent points between the estimates for 2000-2003 and 1991-1993.

of patients treated in the framework of studies [31].
Moreover, hospital volume, surgeon’s training and
expertise and treatment by specialists in gynaeco-
logic oncology were also shown to have an influence
on survival [32,33]. Because EUROCARE-4 collects
no data on therapy, we cannot analyse the influence
of therapy on survival.

Coding problems could also play a role in survival
estimates, bearing in mind that up to one quarter of
ovarian cancer cases are borderline tumours, see for
example [34]. If registration or coding problems
caused some of the registries to miscode part of the
borderline tumours as malignancies, the survival esti-
mates would change because borderline tumours
have rather good survival [35,36].

Although some residual bias could exist, it is unlikely
that miscoded borderline cancer cases can explain a
larger part of the across-country variation.

Concerning time trend in survival estimates, the
increase in survival is moderate in patients aged
55-74, while no improvements were seen in women
aged 75-99 at the time of diagnosis. The literature
reports inconsistent findings on this question. For
example, in Norway and Ontario, five-year survival
was stable over a period of 10 years [2,37], and Engel
showed a similar trend for Bavaria with improvement
in long-term survival only in stages I/II [38]. Brenner
et al. showed a large increase in survival in Saarland
up to 1995 [39], Laurvick reported an increase in
Western Australia that correlated with a trend towards
more surgery [40]. Barnholtz-Sloan et al. [41] and
Coleman et al. [24] also reported improved survival
in the US and in Australia, Canada and in Nordic
European countries, respectively. The result for age
group 75-99 is plausible from a clinical point of view
bearing in mind that this group correlates strongly
with advanced stage and also with co-morbidity, thus
leaving only small potential for improved survival
because neither factor is modifiable [9,42,43]. It is
also known that in elderly women there is a danger
of unspecific symptoms being overlooked [42], and

Janda et al. [44] stress the importance of standard
therapy also for elderly patients. The observation that
there is a small improvement in survival for cases in
age group 55-74 and no improvement in elderly
women is consistent with an analysis showing that,
in general, the gap in survival between younger and
elderly cancer patients is widening [6]. Both the poor
survival for ovarian cancer in the UK and the fact
that no substantial increase in survival could be
observed in the decade from 1991 to 2002 have
heightened concern in the UK, and actions aimed at
understanding the reasons for this poor survival have
meanwhile been commenced [45].

A major strength of our study is the large study
size, thus providing reliable results for most Euro-
pean countries. Furthermore, the analysis is based
on the fourth edition of the EUROCARE studies,
data collection is based on common protocols and
DCO proportions are low. The analysis is based on
well accepted methods, and relative survival esti-
mates were calculated with the period approach [12].
Nevertheless, we are faced with a number of limita-
tions: estimates are compared at the country level,
but country coverage by the participating registries
varies largely, namely from nationwide registries, e.g.
all Nordic countries, to 1.3% coverage of Germany
by the Saarland registry. Consequently, it is at least
questionable how representative the survival esti-
mates are for those countries with only low coverage.
Also, population size differs widely. For some of the
smaller countries, the number of cases is small and
consequently the confidence intervals very wide, e.g.
in Iceland and Malta.

Therefore, it is strongly recommended that Cls
be looked at when interpreting estimates for specific
countries. The greatest limitation is most likely the
lack of information on confounding factors like
co-morbidity, stage, therapy, therapy guidelines,
waiting times, etc, which could contribute to under-
standing some of the variation observed between
countries.
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Collection of data on the extent of disease was
not compulsory in EUROCARE-4. The analysis on
extent of disease evidenced that this information was
available and of sufficiently good quality for only a
small number of CRs. However, ovarian cancer stag-
ing is more complex than is staging for most other
solid tumours. For this reason, we decided not to
include an analysis of extent of disease in this paper.
An analysis focusing on a subset of CRs with avail-
able data will be performed in future.

Although organised screening has thus far not
proven to be effective for ovarian cancer, several
European countries routinely perform CA 125 tests
and ultrasound for early diagnosis.

Despite all the possible limitations discussed
above, we observed a wide across-country variation
in five-year period relative survival estimates that did
not shrink in the last decade and can only in small
part be explained by age or morphology. We can con-
clude that a large part of the variation in survival
between European countries is likely to reflect real
differences in survival.

However, we have very limited data to explain
these differences, and there is a need for research to
better understand the wide across-country variation
in survival of ovarian cancer in Europe. Actions aim-
ing to harmonise the protocols for therapy should
contribute to narrowing the wide gap in survival. In
addition, research on screening and early detection
of ovarian cancer should be enforced.
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