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Summary

Introduction and Aim: Survival of germ cell testicular cancer (TC) patients is better than for

other malignancies and has not yet been exactly studied in the Slovak Republic. The aim of the

study, based on the analyses of epidemiological data over time, was to present 5-year survival

trends for germ cell TC patients. Patients and Methods: Survival is assessed within the frame-

work of a nation-wide retro-prospective study among TC patients newly diagnosed between

1993-2007 (divided to three 5-year periods according the time of diagnosis — 1993-1997, The Editorial Board declares that the manu-

1998-2002 and 2003-2007). Standardized 5-year survival rates were calculated and compa- script met the ICMJE recommendation for
K . R R .. . biomedical papers.

red between the periods using a widely accepted methodology. TC patients were divided into

two groups (seminomas and non-seminomas histopathologically) and to two groups accor-

ding the age at diagnosis (< 40 vs. = 40 years). The demographic characteristics of TC patients

were analyzed using descriptive statistics. Statistical analysis was carried out using Microsoft

Excel 2013, statistical software STATISTICA and Joinpoint Regression Programe, Version 4.3.1.0. =

Results: Five-year survival of TC patients (n = 2.748) diagnosed from 1993 to 2007 was 92.21%. .

TC patients diagnosed between 1993 and 1997 (n = 810) reached 5-year survival at 91.23%, be- prof. Dalibor Ondrus, MD, DrSc.
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Souhrn

Uvod: Prezivanie pacientov s germinativnymi nadormi testis je lepsie ako u inych malignych ochoreni, aviak doteraz nebolo v Slovenskej repub-
like exaktne analyzované. Tato Studia zaloZena na analyze epidemiologickych dat prezentuje vyvoj casovych trendov 5-ro¢ného prezivania pa-
cientov s testikularnymi nadormi. Pacienti a metédy: Prezivanie pacientov s nddormi testis diagnostikovanymi v rokoch 1993-2007 (rozdelenymi
do troch periéd 1993-1997, 1998-2002 a 2003-2007) sa hodnotilo v rdmci celonarodnej retroprospektivnej tudie. Standardizované 5-ro¢né
prezivanie bolo analyzované pomocou vieobecne akceptovanej metodolégie. Pacienti boli tiez rozdeleni do dvoch skupin podla histologického
typu nadoru (semindmy vs. neseminémy) a na dve skupiny podla veku v ¢ase diagnézy nadoru (< 40 vs. = 40 rokov). Demografické charakteristiky
pacientov so vietkymi typmi germinativnych nadorov testis (okrem spermatocytarneho seminému) sa podrobili deskriptivnej analyze. Udaje sa
analyzovali pomocou programového vybavenia Microsoft Excel 2013, STATISTICA 12, Joinpoint Regression Program, Version 4.3.1.0. Vysledky:
Celkové 5-ro¢né prezivanie vietkych pacientov s testikuldrnym nadorom (n = 2,748) diagnostikovanym v rokoch 1993-2007 v Slovenskej re-
publike bolo 92,21 %. Tito pacienti boli rozdeleni do troch skupin podla 5-ro¢nych peridd. Pacienti v peridde rokov 1993-1997 (n = 810) dosiahli
5-ro¢né prezivanie v 91,23 %, v periéde rokov 1998-2002 (n =916) v 92,14 % a v peridde rokov 2003-2007 (n = 1,022) v 93,05 %. V jednotlivych
5-ro¢nych periédach neboli zaznamenané 3tatisticky vyznamné rozdiely v celkovom preZivani pacientov. Statisticky vyznamné rozdiely v 5-ro¢-
nom prezivani sa preukdazali medzi histologickymi typmi nddorov (seminém vs. nesemindm). Vo vietkych periédach rokov sa prejavil Statisticky
vyznamny rozdiel v 5-ro¢nom preZivani podla veku v ¢ase diagnézy nadoru (< 40 vs. = 40 rokov) v prospech mladsich pacientov. Zdver: Mierne
zlepSovanie prezivania pacientov s testikuldrnym naddorom v Slovenskej republike je pravdepodobne sp6sobené progresom v diagnostickych
a lie¢ebnych postupoch, vratane multidisciplinarnej starostlivosti, a tiez koncentracia pacientov do Specializovanych centier. DIhodobé sledova-

nie prezivajucich pacientov méze ovplyvnit rozsah neskorych vedlajsich ucinkov lie¢by a detegovat sekundarne malignity.

Kltcové slova

nador testis — seminédm - neseminomatézny nador - vek v ¢ase diagnézy — prezivanie

Introduction

Testicular cancer (TC) offers challenges
due to its unique descriptive epidemio-
logy and unknown etiology. Despite its
relatively rare occurrence and high cur-
ability, it is the most commonly diag-
nosed malignancy among males aged
15-44in developed countries. Moreover,
its incidence has been increasing to epi-
demic proportions while mortality is
decreasing in many countries [1,2]. In-
formation on survival of cancer patients
is an important indicator of cancer con-
trol. Survival information is needed for
estimating how many cancer survivors
are alive at any time in order to plan
health services [3]. Survival for TC pa-
tients is better than for all other malig-
nant diseases (excluding non-melanoma
skin cancers), but significant differences
worldwide have been documented [4].

With modern therapeutic approaches,
5-year survival after diagnosis of TC
exceed 90% in many European coun-
tries [5].

The survival for TC patients in the Slo-
vak Republic has not yet been particu-
larly and exactly studied. Therefore, this
nation-wide study, based on the ana-
lyses of epidemiological data over time
presents 5-year survivals. In addition, this
paper discusses possible factors accoun-
ting for these trends and compares na-
tional data to the international context.

Patients and Methods

Study design and data collection
Survival is assessed within the frame-
work of a nation-wide retro-prospective
study among patients with germ cell TC
diagnosed between 1993-2007 (divided
to three periods of diagnosis 1993-1997,
1998-2002 and 2003-2007). There were
analyzed data from the medical records
of patients with newly diagnosed germ
cell TC, where the histology of the remo-
ved testis was primarily evaluated, con-
sulted or revised by the only pathologist,
specialist in the morphology of TC in the
Slovak Republic. Patients with non-germ
cell TC and with spermatocytic semi-
noma were not included in this study.
TC patients were divided into semino-
mas and non-seminomas histologically
and to two groups according the age at
diagnosis (< 40 vs. = 40 years). The ana-
lyzed database of germ cell TC compri-
sed 2.748 of all 2.978 TC cases. The newly
diagnosed cases in the database are
fully representative as a national source
of incidence data of TC in the Slovak Re-
public [6,7]. The database contains per-
sonal data on patients, data describing
cancer and other diagnostic and histo-
pathologic findings, basic data on pa-
tient’s treatment, as well as data on post-
-treatment follow-up. The starting point
of the evaluation of survival time was
defined as the date of the first diagnosis

(morphological verification of germ cell
TC); the closing date was defined as the
date of the end of follow-up (December
15,2017) or the date of patient’s death.

Statistical analysis
Standardized 5-year relative survival
rates were calculated on the basis of
a widely accepted methodology, using
computer program package Microsoft
Excel 2013, STATISTICA 12 (data analysis
software system) (Stat Soft, Inc.) [8] and
Joinpoint Regression Program, Version
4.3.1.0. Recently proposed period ana-
lysis was applied to calculate survival in
the latest period with accessible data [9].
The demographic characteristics of all
patients were analyzed using descriptive
statistics. Survival curves were generated
using the method of Kaplan and Meier.
The multiple-sample test implemented
in Survival Analysis is an extension (or
generalization) of Gehan’s generalized
Wilcoxon test, Peto and Peto’s generali-
zed Wilcoxon test, and the log-rank test.
By this method, a score is first assigned to
each survival time using Mantel’s proce-
dure. Next, a Chi-square value is compu-
ted based on the sums (for each group)
of this score. If only two groups are spe-
cified, then this test is equivalent to
Gehan’s generalized Wilcoxon test, and
the computations will default to that
test in this case. All statistical tests were
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two-sided, and statistical significance
was set at a p < 0.05. Mann Whitney
U Test was used for comparing median
age of two main histological types of TC
(seminoma vs. non-seminoma).

Results

The median age of all 2.748 germ cell TC
patients in the period of 1993-2007 at the
time of diagnosis was 31.97 years (95%
Cl 32.47-33.21; interquartile range (IQR)
26.13-38.80; standard deviation (SD)
9.83). Average annual percentage change
(AAPC) of the median age at the time of
diagnosis was not significantly differ-
ent (increase from 31.38 years (1993)
to 32.79 years (2007)) (p > 0.05), it was
+ 0.08% (difference between 1993 and
2007 was + 4.48%), SD increased from 9.37
(1993) to 10.42 (2007).

The median age of 1.213 patients with
pure seminoma testis was 35.83 years
(95% Cl 36.34-37.36; IQR 30.37-42.26;
SD 9.08). The median age of 1.535 pa-
tients with non-seminoma testis was
28.46 years (95% Cl 29.22-30.15; IQR
23.45-34.79; SD 9.22). Significant diffe-
rence was observed between the age of
patients with pure seminoma testis vs.
non-seminoma testis (p < 0.001) (Tab. 1).

Five-year overall survival (OS) for all
2.748 germ cell TC patients diagnosed in
the period of 1993-2007 reached 92.21%
(95% CI 91.21-93.22). Five-year survival
of TC patients diagnosed between years
1993-1997 (n = 810) reached 91.23%
(95% Cl 89.28-93.19), between years
1998-2002 (n = 916) it reached 92.14%
(95% C1 90.39-93.89) and between years
2003-2007 (n = 1.022) reached 93.05%
(95% Cl 91.49-94.61). The difference in
survival between 5-year periods was not
statistically significant (p > 0.05) (Tab. 2).

Compared with younger patients
(age < 40 years), higher diagnostic age
(= 40 years) was associated with dec-
lined 5-year survival for TC patients
(93.70 vs. 86.78%) in the time period of
1993-2007 (Tab. 3, Graph 1).

Five-year survival for patients with
non-seminoma testis from the cohort
of years 1993-1997 (n = 438) reached
89.50% (95% Cl 86.62-92.38), from the
cohort of years 1998-2002 (n = 538)
reached 89.41% (95% Cl 86.80-92.01)
and from the cohort of years 2003-

Tab. 1. Age difference of patients at the TC diagnosis according to the histological

types (seminoma, non-seminoma).

Period Mean 95% Cl
1993-2007

non-seminoma 26.68 29.22-30.15
seminoma 36.85 36.34-37.36

Median IQR p

28.46
35.83

2345-3479 p<0.001
30.37-42.26

TC - testicular cancer, IQR - interquartile range

Tab. 2. Five-year survival for TC patients by year periods and histological type.

1993-1997 1998-2002 2003-2007 1993-2007
germ cell TC 91 (89-93) 92 (91-94) 93 (91-94) 92 (91-93)
seminoma 93 (91-94) 96 (94-97) 96 (95-97) 95 (93-96)
non-seminoma 90 (87-92) 90 (87-92) 90 (88-93) 90 (88-91)

TC - testicular cancer
Data are % relative survival (95% Cl).

Tab. 3. Five-year survival for TC patients by age groups and year periods.

Periods Survival of patients

in the age < 40 years
1993-1997 612/658 93.01%
1998-2002 688/730 94.25%
2003-2007 722/770 93.77%
1993-2007  2,022/2,158 93.70%

TC - testicular cancer

2007 (n = 559) reached 90.16% (95% Cl
87.68-92.64). The difference in survival
between these cohorts was not statisti-
cally significant (p > 0.05) (Graph 2).
Five-year survival for patients with se-
minoma testis from the 1993-1997 co-
hort (n = 372) reached 93.28% (95% Cl
90.72-95.84), from the 1998-2002 co-
hort (n = 363) it reached 96.03% (95%
Cl 94.05-98.01) and for the 2003-2007
cohort (n = 463) it reached 96.54% (95%
Cl 94.87-98.21). The difference in survi-
val between these cohorts was not sta-
tistically significant (p > 0.05) (Graph 3).
Five-year survival was in these three
cohorts higher for seminoma testis
(93.28, 96.03 and 96.54%, resp.) than for
non-seminoma testis (89.50, 89.41 and

Survival of patients P

in the age = 40 years

127/152 83.55% <0.001
156/186 83.87% < 0.00001
229/252 90.87% > 0.05
512/590 86.78% <0.00001

90.16%, resp.). There was a statistica-
lly significant difference in survival be-
tween histological types in years 1993-
2007 (p < 0.05) (Graph 4).

Discussion

Survival of patients having (not only) TC
depends on multiple factors, such as the
effectiveness of treatment, diagnostic
practice, follow-up of the patients, me-
thods of data collection and analysis,
characteristics of patients (such as age,
comorbidity) and cancer (such as clini-
cal stage, histologic type). The increase
in survival and the decrease in mortality
are attributed to the introduction of cis-
platin-containing chemotherapy, which
has proven to be the most effective

Klin Onkol 2018; 31(2): 137-142

139




RECENT TRENDS IN SURVIVAL OF TESTICULAR CANCER PATIENTS — NATION-WIDE POPULATION BASED STUDY

cumulative survival

1.00 ¢
0.99 1

0.97
0.96
0.95
0.94
0.93

0.91

0.90
0.89
0.88
0.87

0.85
0.84
0.83 -

— age < 40 years

082} - s age 240 years rooioiieheeeesieio
081 F -t et
080 i i i i i i i i i i i

0 5 10 15 20 25 30 35 40 45 50 55 60

time of observation in months

Graph 1. Five-year survival for TC patients by age groups.
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Graph 2. Five-year survival for TC patients according to year periods.

TC - testicular cancer

treatment for non-seminomas [10]. Im-
proved survival is also the result of the
use of more effective imaging tech-
niques, the introduction of appropriate
serum tumor markers (STM), which
allow for careful follow-up, and modifi-
cation of surgical techniques [11]. An-
other explanation of the improved sur-
vival is a shift toward seminomas, which
have a better prognosis than non-semi-
nomas. Prognosis is also influenced by
stage and age at diagnosis, with youn-
ger patients exhibiting better survival
than older patients [12,13].

Aareleid et al.[11] described the results
of EUROCARE-2 study, where 5-year rela-
tive survival for TC diagnosed in 1985-
1989 was between 90-95%, which were
observed in most participating countries
of Northern, Western, Central and Sou-
thern Europe, and the United Kingdom.
Five-year survival rate under 90% was
seen in France (87%), Slovenia (88%), Po-
land (83%), Slovakia (82%) and Estonia
(51%). Rates in Poland, Slovakia and Es-
tonia were significantly lower than the
summary rate for Europe (p < 0.05). From
1978-1980 to 1987-1989, the 5-year re-
lative survival rate for Europe increased
from 79 to 93% (p < 0.05)

According to EUROCARE-3 [14], the
European 5-year relative survival for TC
diagnosed in 1990-1994 was 93%. Sur-
vival differences across Europe were
striking, with Estonia standing out for
its exceptionally low age-standardized
survival (71% at 5 years). Poland, Slova-
kia, Spain and Wales had survival just
under the European mean (82-89%),
while other countries had 5-year sur-
vival > 93%. Survival for TC decreases
noticeably with advancing age. For pa-
tients aged 15-44 (age of the greatest
incidence), 5-year relative survival was
94%, whereas for patients aged 65-74,
5-year survival was only 40%. The main
explanation for the differences in survi-
val for TC across Europe is probably poor
access to care of sufficient quality in low
survival areas, resulting also in advan-
ced stage at diagnosis. Survival for TC
increased in most western European
countries over the entire EUROCARE
study period - from 1983-1985 to 1992-
1994 - European 5-year relative survival
improved from 89 to 95%. While major
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improvements in chemotherapy or ra-
diotherapy for TC have not been seen
since cisplatin therapy was introduced
at the end of the 70s, the use of STM has
made treatment monitoring and follow-
-up more precise.

According to EUROCARE-4 study in
the period of 1995-1999, European
5-year standardized relative survival for
TC was 90% with generally small varia-
tion between countries [5].

Matsuda et al. [15] suggested an im-
provement in TC 5-year survival also in
Japan from 89.6% (1993-1996) to 92%
(1997-1999).

Results of EUROCARE-5 population-
-based study [16] showed that the Eu-
ropean mean age-standardized 5-year
relative survival for TC (in patients aged
15-99 years) recorded in 2000-2007 was
88.6%. Age standardized 5-year rela-
tive survival was 92.8% for TC patients
from Northern Europe, 91.8% for those
from Ireland/UK and from Central Eu-
rope, 89.1% for patients from Southern
and 80.1% for patients from Eastern Eu-
rope. Age standardized 5-year relative
survival was highest for patients from
Sweden (94.6%) and The Netherlands
(93.5%) and lowest for those from Bulga-
ria (71.7%) and Lithuania (67.1%). Accor-
ding to EUROCARE-5, age standardized
relative survival for TC patients from the
Czech Republic was 84.1% and from the
Slovak Republic 90.7%.

Our present study (1993-2007) sho-
wed better 5-year OS of germ cell TC pa-
tients - 92.21% compared with Euro-
pean mean [16]. Improvement of 5-year
survival is shown between 1993 and
1997 (91.23%), 1998-2002 (92.14%) and
2002-2007 (93.05%). It shows a clearly
upward trend, and thus its total value in
the Slovak Republic ranks it among the
developed countries in Europe.

However, in some Baltic countries,
the results were poorer, e.g. in Lithua-
nia, it was only 71.2% in the same time-
-period [17]. Even despite the significant
improvement in survival recorded in Es-
tonia, the values of the 5-year relative
survival in 2000-2004 are at a relatively
low level, 74.5% [18].

Worst trends of survival of TC patients
in several countries of Europe (for exam-
ple even in southern Portugal) may be
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Graph 3. Five-year survival for patients with seminoma.
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dependent especially on TC diagnosis
delay [19].

According to a Nordic study [20], the
relative 5-year survival of TC patients in
1999-2003 is ranging from 88% in Fin-
land to 94% in Sweden.

The recent Czech analysis showed
a statistically significant improvement in
the stage-adjusted relative survival of all
TC patients between 2000-2004 (92.4%)
and 2005-2008 (94.4%) [21]. Moreo-
ver, age standardized 5-year relative
survival between time periods 2001-
2005 (91.2%) and 2006-2010 (92.7%) im-
proved as well [22].

According to published results of the
framework of the EUNICE Survival Wor-
king Group [23], projections for 2005-
2009 suggest that 5-year relative survi-
val will reach 90% in all cancer registries
in Europe except Estonia, where survival
is projected to be 82%.

In the USA, the 5-year relative survival
rate in whites, for all stages, was 95.8%
for patients diagnosed 1992-1999, in
blacks it was 86.9% [24].

Verhoeven et al. [25] observed impro-
vement in relative survival rate in the
Netherlands. TC 5-year survival impro-
ved from 95% in 1989-1993 to 98% in
2004-2009.

Potential explanations for the age
dependency of prognosis are reduced
treatment intensity combined with in-
creased therapy - related toxicity among
older men [3,26]. In Germany, worse age
specific 5-year relative survival for older
patients with non-seminomas was ob-
served (15-24 years 97.1%, 45+ years
86.6%) [3].

Compared with younger patients (age
< 40 years) diagnostic age (= 40 years)
was associated with declined 5-year OS
for TC in our study (93.7 vs. 86.8%) be-
tween 1993 and 2007.

Conclusion

The main factors contributing to survi-
val improvement of TC patients are - in-
terdisciplinary management involving
staging (advances in diagnostic ima-
ging), early treatment, attentive follow-

-up and use of salvage treatments with
concentration of TC patients in speciali-
zed centers [16]. An increasing concern
is the observation that, life threatening
conditions such as second malignancy
and cardiovascular disease, occur more
frequently in TC patients than in the ge-
neral population. Long-term monitoring
of TC survivors is necessary for possibility
of the development of late side effects of
the treatment modalities [27,28].
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