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Testicular cancer survival in Estonia: Improving but still
relatively low
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Abstract

Background. International comparisons have pointed to very low survival of patients diagnosed with testicular cancer (TC)
in Estonia. Methods. Using population based data from the Estonian Cancer Registry and period analysis, we examined
trends in TC survival between 1985 and 2004. Additional results from a review of clinical records to ascertain patterns of
disease management (1990-2003) were used to explain the changes and identify the areas for potential improvement.
Results. Age-adjusted 5-year period relative survival increased from 47.9% in 1985-1989 to 74.5% in 2000-2004 (p for
trend <0.01). A marked improvement was seen for the patients younger than 30, with the 5-year survival reaching 93.3%,
while the improvement remained modest among patients aged 30 and above. Although substantial advances occurred in
staging and treatment techniques since 1990, deficiencies remained evident in disease management, including not referring
patients to an oncologist after their orchiectomy and less careful diagnostic workup for patients above 30 years of age. Low
use of radiotherapy suggests poor access to contemporary equipment. Delays in seeking medical consultation, but also in
starting adjuvant therapy, could have contributed to poorer outcomes. Conclusions. Survival in TC increased markedly in
Estonia by the 21% century, but is still notably lower than in the more developed countries. Multidisciplinary efforts may
help to achieve further improvement. The provision of TC care should be coordinated by specialised cancer centres.

Testicular cancer (T'C) is among the most curable
malignancies today with 5-year survival over 90% in
most of European countries [1]. There is no effective
primary prevention for TC, but timely diagnosis,
adequate staging and treatment can provide an excel-
lent prognosis.

Based on the results of the EUROCARE-3 proj-
ect, striking differences in T'C survival were observed
across Europe, with Estonia standing out for its
exceptionally low 5-year relative survival in 1990—
1994 (71%) [2].

While the incidence of TC, with an age-
standardised (world) incidence rate of 2.2 per 100 000
men-years in 2002 is low in Estonia compared to the
Nordic and Western European countries [3], mortality
is relatively high and decline in mortality was shown to
be less marked in Estonia than in these countries [4].

This paper aims to analyse recent trends in sur-
vival and management of TC in Estonia, a country
formerly a part of the Soviet Union until regaining
its independence in 1991, which was followed by tran-
sition to an open-market economy and an insurance-
based health care system [5].This study is associated
to the EUNICE-Survival cooperation, and relied
on the data analysis resources described in detail
elsewhere [6].

Patients and methods

The survival analysis is based on the data from the
Estonian Cancer Registry, which is population based
and covers the whole country (territory 45 216 km?,
population 1.34 million on 1 January 2008). Incident
cases of TC diagnosed in 1980-2003 were included
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in the survival study, and the vital status of the
patients was checked against the Estonian Popula-
tion Registry on 31 December 2004.

Period analysis was used for examining trends in
survival [7]. Relative survival estimates were calcu-
lated as a ratio of the observed survival of the patients
and the expected survival probabilities of the underly-
ing general population [8]. These probabilities were
based on the population life-tables from Statistics
Estonia. Model-based analysis, introduced by Brenner
and Hakulinen [9] was carried out: period-specific
5-year relative survival estimates were derived using
a saturated model and modelling was used to derive
a test for trend in survival across periods (between
1985-1989 and 2000-2004). For the period 2000—
2004, with incidence data up to 2003 and follow-up
data until 2004, hybrid analysis [10,11] was used, in
order to enable the estimation of up-to-date survival
in a situation where mortality data are more up-to-date
than incidence data.

Survival estimates and p-values for survival trends
are presented for all patients together and by three
different age groups (15-29, 30-44 and =45 years)
and two main morphological groups (seminoma and
non-seminoma).To ensure the comparability between
the time periods of diagnosis, the overall survival esti-
mates were age-adjusted using weights from the
International Cancer Survival Standards (ICSS)
proposed by Corazziari et al. [12]. Standard errors
of the survival estimates were calculated using the
delta method and statistical tests were considered
significant at p<<0.05.

In order to describe the patterns and temporal
changes in TC management, the clinical records of
patients diagnosed with TC in 1990-2003 were ret-
rospectively reviewed to collect additional informa-
tion on clinical characteristics such as diagnostic and
staging procedures, extent of disease and modes of
treatment. Percentages of patients with selected char-
acteristics and p-values of trends between 1990-1994

and 2000-2003 are presented. STATA 10.0 software
was used to conduct a Wilcoxon test for trend [13].

Results

Survival analysis covered 332 patients diagnosed
with TC in Estonia in 1980-2003 (Table I). About
one third (34.3%) of patients were 15-29 years of
age at their diagnosis, 39.2% of patients were 30-44
and 26.5% of patients were 45 or older. Seminoma
was diagnosed among 53.3% of patients and non-
seminoma among 41.3% of patients; the other histo-
logical types and unspecified cancers were diagnosed
among 5.4% of patients. The median age of patients
was notably higher for seminoma than for non-
seminoma (38 and 28 years, respectively).

Overall, survival improved statistically signifi-
cantly between 1985-1989 and 2000-2004 (Table II).
Crude 5-year relative survival increased from 49.5 to
81.8% (p value for trend <0.01), while the age-
adjusted 5-year period relative survival increased
from 47.9 to 74.5% (p<<0.01).

There was a considerable variation in survival
trends by age groups: in case of the youngest patients
(aged 15-29), the estimated 5-year relative survival
rose from 49.5 to 93.3% (p<<0.01), while survival
improved from 47.7 to 79.9% among patients aged
30-44 years (p=0.07) and no improvement occurred
among patients aged 45 and older, with estimated
5-year relative survival remaining at 41.1% in 2000—
2004. A marked increase in patient survival was seen
for both of the morphological groups, but the improve-
ment was more pronounced for non-seminoma than
seminoma.

Medical records were reviewed for all of the 225
patients diagnosed with TC in 1990-2003. Overall,
50% of the patients had Stage I disease (tumour con-
fined to testis); Stage II (regional lymphnode involve-
ment) and Stage III (distant metastases) were
diagnosed equally for 24% of patients; the stage of

Table I. Number of patients diagnosed with testicular cancer in Estonia in five periods between 1980 and 2003 and included in survival

analysis, by age group and tumour morphology.

Number of patients

1980-84 1985-89 1990-94 1995-99 2000-03 Total (%)
Age (years)
15-29 15 16 18 31 34 114 (34.3)
30-44 19 18 33 33 27 130 (39.2)
=45 20 19 16 26 7 88 (25.5)
Morphology
Seminoma 32 31 40 47 27 177 (53.3)
Non-seminoma 18 21 24 37 37 137 (41.3)
Other and 4 1 3 6 4 18 (5.4)
unspecified
All 54 53 67 90 68 332 (100.0)
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Table II. Five-year period relative survival point estimates with 95% confidence interval (CI) for patients diagnosed with testicular cancer
in Estonia in four periods between 1985 and 2004, and p-values for trend between 1985-1989 and 2000-2004, by age group and tumour

morphology.

Survival, % (95% CI)

1985-89

1990-94

Age (years)

15-29 49.5 (24.0-75.0) 71.6 (49.8-93.4)

30-44 47.7 (21.4-74.0) 79.4 (64.5-94.3)

=45 44.9 (21.8-68.0) 32.2 (5.5-58.9)
Morphology

Seminoma 51.5 (30.9-72.1) 68.8 (51.7-85.9)

Non-seminoma
All patients
All patients!

46.6 (24.8—68.4)
49.5 (34.6—64.4)
47.9 (33.6-62.2)

67.4 (48.2-86.6)
66.5 (53.8-79.2)
590.8 (46.3-73.3)

p-value for

1995-99 2000-04 trend
62.8 (44.0—-81.6) 93.3 (85.5—-101.1) <0.01
77.6 (62.9-92.3) 79.9 (65.2-94.6) 0.07
60.4 (36.5-84.3) 41.1 (7.8-74.4) 0.47
77.6 (63.3-91.9) 78.5 (64.0-93.0) 0.02
62.2 (45.3-79.1) 84.1 (72.1-96.1) <0.01
68.6 (57.8-79.4) 81.8 (72.2-91.4) <0.01
67.8 (56.4—79.2) 74.5 (59.2-89.8) <0.01

1Age-adjusted estimate.

disease was not specified for 2% of patients. Semi-
noma was more often localised at diagnosis than
non-seminoma (64% ws. 37% of the cases, respec-
tively). Table III presents the stage distribution of
seminomatous and non-seminomatous tumours
diagnosed among patients aged 15-29 and those
aged 30 and above. In seminoma, breakdown by
stage was similar within these two age groups, while
in non-seminoma the distant metastases were diag-
nosed more often among older patients than among
younger patients (36% wvs. 23%, respectively).
Changes in stage distribution were generally modest
between 1990-1994 and 2000-2003, but a statisti-
cally significant rise was seen in the proportion of
Stage II cases for the youngest patients diagnosed
with non-seminoma.

Tables IV and V present the percentages of
patients identified with selected diagnostic and treat-
ment characteristics in three periods between 1990
and 2003 and p-values of the trends between 1990—
1994 and 2000-2003.

Most of the patients had chest x-ray or comput-
erised tomography (CT) (Table IV). Ultrasound

Table III. Stage distribution of seminomatous and non-
seminomatous testicular cancers diagnosed in Estonia in 1990—
2003, by age group.

Percentage of patients

Morphology,
stage Age 15-29 Age =30
Seminoma
I 64 64
I 18 19
III 18 15
NS! 0 2
Non-seminoma
I 40 33
I 35 29
III 23 36
NS 2 2

IStage not specified.

sonography (USG) was performed for two of three
patients in the 1990s. Abdominal and especially pel-
vic CT were very rare during the early 1990s, but in
2000-2003, these imaging procedures were per-
formed for all patients aged 15—29 and about 80%
of patients aged 30 and above, while the use of USG
decreased.

The use of prognostic serum markers was low in
1990-1994 with alpha-fetoprotein (AFP) and human
chorionic gonadotropin (HCG) examined only for
one of 10 patients. Marker use has rapidly increased
since the mid-1990s, especially for the youngest

Table IV. Selected diagnostic characteristics among patients
diagnosed with testicular cancer in Estonia in three periods
between 1990 and 2003, and p-values for trend between
1990-1994 and 2000-2003.

Percentage of patients

Diagnostic p-value
tests used 1990-94 1995-99 2000-03 for trend
Chest x-ray or CT! 92 80 96 0.55
Abdominal or 62 69 16 <0.01

pelvic USG?
Abdominal CT

age 15-29 11 68 100 <0.01

age =30 4 48 85 <0.01
Pelvic CT

age 15-29 0 58 100 <0.01

age =30 2 37 79 <0.01
Alpha-fetoprotein

age 15-29 17 58 97 <0.01

age =30 6 55 74 <0.01
Human chorionic

gonadotropin

age 15-29 17 58 97 <0.01

age =30 6 52 74 <0.01
Lactate

dehydrogenase
age 15-29 0 29 85 <0.01
age =30 0 18 68 <0.01

IComputerised tomography.
2Ultrasound sonography.
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Table V. Selected treatment characteristics among patients
diagnosed with testicular cancer in Estonia in three periods
between 1990 and 2003, and p-values for trend between
1990-1994 and 2000-2003.

Percentage of patients

Treatment
methods used

p-value
1990-94 1995-99 2000-03 for trend

RPLND!
Seminoma 5 6 21 0.04
Non-seminoma 48 45 58 0.38
All 21 22 43 <0.01
Radiotherapy
Seminoma 51 50 54 0.87
Non-seminoma 8 5 6 0.72
All 33 27 26 0.38
Chemotherapy
Seminoma 46 41 43 0.76
Non-seminoma 72 84 89 0.09
All 56 58 68 0.17
Platinum-based 78 77 98 0.01
regimens?

IRetroperitoneal lymphnode dissection.
2Among patients undergone chemotherapy.

patients. By 2000-2003, AFP and HCG were exam-
ined for 97% of patients aged 15—29 years and 74%
of patients aged 30 years and over, while lactate
dehydrogenase (LDH) was examined for 85% and
68% of patients, respectively.

Inguinal orchiectomy was a primary treatment
for 96% of the patients. Surgery was performed
mainly at the urology departments of general hos-
pitals and specific cancer therapies were given at
the two specialised cancer centres where patients
were referred to after their surgery. The median
time interval between orchiectomy and beginning
of adjuvant therapy was three weeks, whereas
among 8% of patients the time lag exceeded two
months. Overall, 6% of patients (most of them were
above 30 years of age and diagnosed with semi-
noma) were not referred to the cancer centres, sug-
gesting that these patients may not have been seen
by an oncologist.

The proportion of patients who underwent retro-
peritoneal lymphnode dissection (RPLND) increased
from 21% in 1990-1994 to 43% in 2000-2003
(p<<0.01) (Table V). On the other hand, deficiencies
were evident in completeness of information in
pathology reports: the number of discovered lypmh-
node metastases was not recorded for 39% of patients
and the number of examined nodes was not recorded
for 64% of patients who underwent RPLND. For the
cases with this information present in pathology
reports, the total number of examined nodes varied
from 1 to 16 (the median number of examined nodes
was 2).

Overall, radiotherapy was applied to 51% of
patients with seminoma and 6% of patients with

non-seminoma; chemotherapy was given to 43% of
patients with seminoma and 83% of patients with
non-seminoma. Both radiotherapy and chemother-
apy were given to 16% of patients. Between 1990-
1994 and 2000-2003, the proportion of patients
receiving radiotherapy for seminoma remained rather
stable, while there was a clear increase in proportion
of patients having undergone chemotherapy for non-
seminoma (see Table V). Among the patients receiv-
ing chemotherapy, the use of platinum-based schemes
increased from 78 to 98% (p=0.01).

Discussion

Despite unabated increases in TC incidence, a
marked decline in mortality has been observed in
several European countries already since the mid-
1970s, due to advances in chemotherapy and best-
practice tumour management [4]. Nevertheless, in
several lower-resource countries mortality rates
remain relatively high even since 2000 [3].

Comparative data on cancer survival and its
trends in Europe has become increasingly available
over the past 20 years, thanks to the co-operative
efforts of population-based cancer registries
[1,2,6,14]. Wide variation in TC survival has been
revealed within Europe, but the discrepancies were
also evident among the former Eastern Block coun-
tries that have provided data for these comparisons.
For example, the estimated 5-year relative survival
was approaching 90% in Slovenia in 1990—1994,
while remaining under 60% in Poland (Cracow) and
Estonia (see Table VI). By 2000—2004, survival in
Slovenia reached a level similar to the Nordic coun-
tries (93-94%), and, considering the low starting
point, the improvement in survival was faster in
Poland than Estonia. We can assume that, similar to
Estonia, the progress could have been slower than
expected also in some other Eastern European coun-
tries which have not been included in survival com-
parisons, but where reductions in mortality have
been modest.

In the long run, we observed a clear upward trend
in TC survival in Estonia: since the late 1980s the
age-adjusted 5-year relative survival has increased
from 47.9 to 74.5%. Despite this major improvement
the 5-year relative survival estimate for the period of
2000-2004 still remained considerably lower in
Estonia than the cohort-based rates observed in most
other European countries already one or two decades
before [2]. Furthermore, in another analysis using
model-based projection, the age-adjusted 5-year
relative survival in Estonia during 2005-2009 was
projected to be of 81.8%, which was the lowest esti-
mated survival among the 11 populations included
in the EUNICE survival comparison [14].
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Table VI. Trends in mortality and survival in testicular cancer in selected European countries between 1990—1994 and 2000—2004.

Age-standardised (world) mortality rate per

100 000! 5-year relative survival, %>
Country 1990-94 2000—-04 Change 1990-94 2000-04 Change % units
Poland? 0.8 0.5 —-0.3 59.7 86.5 26.8
Estonia 0.6% 0.5 -0.1 59.8 74.5 17.4
Slovenia 0.5 0.5 0.0 88.6 93.6 5.0
Norway 0.3 0.4 0.1 94.6 93.9 —-0.7
Finland 0.2 0.2 0.0 88.4 92.9 4.3

1Based on the World Health Organisation Cancer Mondial Information System (http://www-dep.iarc.fr).

?Based on EUNICE Survival study [14].
3Survival data only for Cracow.
4Data only for 1994.

A marked improvement in survival was observed
for the youngest patients (aged 15-29), and by 2000—
2004, their estimated 5-year relative survival in Estonia
nearly approached the average European level reported
by EUROCARE-4 project [1]. In contrast, the esti-
mated survival remained still low for the age group
30—44, and markedly lower for the age group of 45 and
older. Thus, a further improvement in TC survival in
Estonia appears possible only when an improvement
is achieved among patients above 30 years of age.

The incidence and mortality data support our
findings regarding the differences in survival trends by
the age group (see Figure 1). Between 1980-1984 and
2000-2004, a dramatic rise in the age-standardised
incidence rates (253%), but also a major decline in
the age-standardised mortality rates (—70%) have
occurred in Estonia for the age group 15-29, while
the extent of changes has been smaller among men

300

OlIncidence
H Mortality

200

Change (%)
2

| ™

-100

15-29 30-44 245

Age group (years)

Figure 1. Percentage change in the age-standardised (world)
incidence and mortality for testicular cancer in Estonia between
1980—1984 and 2000-2004, by the age group. The incidence is
based on the Estonian Cancer Registry; the mortality is based on
the Estonian Cancer Registry (1980—1984) and the World Health
Organisation Cancer Mondial Information System, http://www-
dep.iarc.fr (2000-2004).

aged 30-44 and especially among those aged 45 and
above.

The great disparities observed in TC survival in
Estonia in relation to patients’ age are rather excep-
tional in the international context. Given that TC
patients are much younger on average than those
with most other malignancies, their treatment is
usually not prevented by age-related health prob-
lems. According to the EUROCARE-4 comparison,
the area-weighted 5-year relative survival rate for
patients aged 45-54 was only slightly lower than for
younger patients (94% and 95%, respectively), and
a certain decrease in survival was observed only
after the age of 65 [1]. In another large-scale study
based on SEER data, a poorer stage- and morphol-
ogy-adjusted survival was also found for patients
older than 50, particularly in metastasised disease
[15]. Lower tolerance to chemotherapy and subop-
timal treatment were mentioned among the possible
reasons.

Although a clear improvement in use of prognos-
tic markers (AFP, HCG and LDH) was seen since
the mid-1990s, the markers were not examined for
all patients in 2000—2003. Serum-based markers are
helpful in several aspects of care, including appropri-
ate diagnosis, prognosis and surveillance for recur-
rence [16], and the under-use or failure to document
the use of markers may indicate less than optimal
care [17]. We observed a notably lower use of imag-
ing and markers for the older patients compared to
the younger patients. Modern diagnostic techniques
were introduced in Estonia in the mid-1990s, con-
siderably later than in wealthy European countries
[5].The lack of access to important staging tools [18]
but also low health care resources in Estonia could
have influenced the diagnostic workup depending on
the age of patients.

Distributions of patients by age at diagnosis and
tumour morphology in Estonia are rather similar to
those in other countries [19], while the proportion
of advanced cases (especially for non-seminoma) was
found to be relatively high in Estonia [20]. In our
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study, the proportion of Stage III cases in non-
seminoma was considerably higher among patients
aged 30 or above than those aged 15-29, suggesting
a longer diagnostic delay among older patients. For
very young patients diagnosed with non-seminoma,
also a significant increase in proportion of Stage II
disease was observed between 1990-1994 and 2000—
2003, which could be partly related to migration
from Stage I towards Stage II due to intensive use of
staging procedures.

A notable increase in the number of patients
treated by RPLND was observed through 1990-
2003. This surgical procedure is an important stag-
ing tool to define subsequent treatment requirements,
but also, it is shown to be curative in up to 90% of
patients with low-volume retroperitoneal disease
[21]. According to our observations however, the
number of examined lymphnodes was generally low,
what could have contributed to under-staging and
less than adequate treatment.

Platinum-based treatment was introduced in
Estonia from the 1990s, and by 2000, cisplatin-
containing schemes accounted for 98% of all chemo-
therapy given for TC. Despite the improved
compliance with consensus guidelines [16], the use
of radiotherapy in seminoma remained relatively low,
which might reflect poor availability of contemporary
radiation equipment in Estonia until very recently.
Furthermore, the review of clinical records in two
Estonian cancer centres indicated that a number of
patients diagnosed with seminoma have never been
referred to an oncologist after their surgery. For the
vast majority of patients with localised seminoma,
surgery alone is curative indeed, but the standard
management strategy in the 1990s has included adju-
vant radiotherapy [22] and only more recently, adju-
vant chemotherapy or surveillance have acquired
support as acceptable strategies for Stage I semi-
noma [16]. Selection of an appropriate management
to prevent relapse of disease or detect it early requires
the skills of a multidisciplinary team, which can be
best attained in specialised centres [23]. In Estonia,
a lack of collaboration between urologists and oncol-
ogists and not referring patients to cancer centres for
adjuvant treatment could have contributed to the
undue spread of disease and thus, to poorer long-
term outcomes.

In conclusion, access to modern care and patient
survival in TC has markedly improved in Estonia
since 1990. Still, the estimated period survival
remained relatively low in the beginning of the 21
century, especially for patients older than 30 at the
time of their diagnosis. The study pointed to several
deficiencies in disease management, including not
referring patients to an oncologist after their orchiec-
tomy and less careful diagnostic workup for older

patients. Low use of radiotherapy suggests poor
access to contemporary equipment until very recently.
Concerted multidisciplinary efforts may help to
reduce the gap in TC survival between Estonia and
the more developed European countries. In a small
country like Estonia, it would be adequate and pos-
sible to refer all the patients into the specialised can-
cer centres for appropriate staging, planning of
risk-based treatment and surveillance. To reduce
delays in patient presentation, much more attention
should be paid to promoting health education.
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