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Abstract

Background: The incidence of testicular cancer is steadily increasing in most parts of the world, with European countries leading the
list. In Asia, Israel has the highest age-standardized ratio. However, Israel has several sub-populations with various ethnics and potentially
significant differences in incidence.

Objectives: To report the incidence and trends of testicular cancer in Israel in the past two decades and to show the differences between
the different ethnic groups.

Methods: After a legal instruction in 1982, all medical centers in Israel started to report every patient with any cancerous disease to
the Israel National Cancer Registry (INCR). Data from the INCR is freely available online. We retrieved data on testicular cancer in Israel and
analyzed it. No statistical comparison was done.

Results: In Israel, there is a trend of increasing incidence of testicular cancer. Ashkenazi Jewish have the highest risk of developing
testicular cancer, with an incidence approaching some European countries. All sub-populations in Israel showed a steady increase in incidence
of testicular cancer.

Conclusions: Ashkenazi Jews has a 5.7-fold the risk of Sephardi Jews or Israeli Arabs, and 8-fold the risk of Asian Jews. The incidence of
testicular cancer in Israel is increasing in all sub-populations.
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Introduction

The incidence of testicular cancer has increased steadily
over the past 20 years in the United States and Europe [1-3].
Data from other parts of the world shows a similar trend of
increasing incidence [4]. Based on data from GLOBOCAN 2012,
Norway has the highest age-standardized incidence rate (ASR)
of 12.2 per 100,000 citizens. Other European countries have a
high ASR, most of which above 7.0 [5].

Israel has the highest ASR among all Asian countries [5].
There are three large and distinct sub-populations in Israel:
Ashkenazi Jews-descendants of Jews from central and eastern
Europe; Sephardi Jews who are descendants of Jews from Iberia
and Israeli Arabs. Moreover, Israel includes other smaller sub-
populations such as Asian Jews and foreign workers.

This report presents an updated rates and trends of testicular
cancer in Israel based on data from the Israel National Cancer
Registry (INCR).

Materials and Methods

Data on the incidence of testicular cancer patients in Israel
was obtained from the INCR. INCR was established in 1960 and

reporting of newly diagnosed cancer cases has been mandatory
by Israeli law since 1982. The INCR covers the entire Israeli
population (more than eight millions citizens) and receives data
from several sources including hospitals, pathology and cytology
laboratories, death certificates from local health authorities
and cause of death information from Israel Central Bureau of
Statistics [6]. Data is available online and updated regularly
(last update on May 5, 2016). The last year of fully updated data
regarding testicular cancer was 2013. All data presented in our
study was extracted from the Ministry of Health online database
and edited as needed.

We obtained data on the incidence of testicular cancer in the
different ethnic groups in Israel and compared the ASR between
them. We also analyzed the trends in the incidence of testicular
cancer since 1982. ASR is reported as new cases per 100,000
persons per year and standardized by Segi world standard
population.

The INCR has trained registrars whom, for each case, use the
available documents to establish site and morphology according
to ICD-0-3 coding and record grade, size of tumor, treatment
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provided and stage according to the SEER Summary Staging benign testicular neoplasms, neoplasms of uncertain behavior
Manual. It should be emphasized that these data do not include or testicular lymphomas.

Results
Table 1: ASR and actuarial number of patients diagnosed with testicular cancer in Israel between 1982-2013, in all ethnic groups.
Jewish
Year Arabs Others
Overall Asia Sephardi Ashkenazi Israeli

1982 38(2.33) 3(1.02) 4(1.44) 12(4.27) 19(2.01) 4 (2.35) 0
1983 36 (2.06) 0 4(1.29) 9 (2.4) 23 (2.7) 4(1.11) 0
1984 37 (2.08) 5 (6.84) 0 10 (1.93) 22 (2.02) 1(0.43) 0
1985 56 (2.99) 2 (1.11) 1(0.43) 24 (8.64) 29 (3.41) 1(0.21) 0
1986 40 (2.28) 3(0.94) 3(0.87) 13 (3.31) 21 (2.52) 3(0.76) 0
1987 46 (2.59) 0 1(0.39) 21(7.26) 24 (2.53) 1(0.25) 1
1988 58 (3.17) 1(0.25) 3(2.52) 22 (6.89) 32 (2.49) 2 (0.43) 1
1989 60 (3.15) 2 (1.81) 1(0.27) 18 (5.5) 39 (4.76) 3(0.61) 2
1990 53 (2.75) 5 (1.59) 1(0.98) 16 (3.5) 31 (3.14) 4(0.98) 0
1991 70 (3.30) 6 (3.15) 3 (4.79) 24 (5.07) 37 (2.82) 3(1.01) 1
1992 60 (2.83) 3(0.92) 0 15 (2.61) 42 (4.15) 2(0.32) 3
1993 70 (3.16) 1(0.29) 1(0.52) 21 (3.79) 47 (3.24) 8 (1.36) 4
1994 71 (3.16) 2 (0.56) 2(0.57) 24 (4.08) 43 (3.3) 4 (0.95) 1
1995 75 (3.35) 2 (1.08) 2 (0.55) 20 (3.17) 51 (3.67) 8 (1.69) 1
1996 72 (3.11) 4 (0.96) 4(1.11) 25 (4.66) 39 (2.35) 10 (1.95) 4
1997 93 (3.97) 2 (0.94) 1 (0.55) 22 (3.68) 68 (4.43) 8 (1.77) 0
1998 88 (3.61) 3(2.88) 2 (0.54) 21(2.72) 61 (4.06) 9 (1.37) 5
1999 101 (4.00) 4 (4.23) 2 (2.47) 27 (4.34) 68 (3.95) 7 (1.10) 5
2000 97 (3.93) 2 (2.39) 4(1.2) 14 (1.9) 77 (4.65) 11 (1.70) 3
2001 112 (4.37) 1(0.28) 2 (1.1) 29 (3.64) 80 (4.55) 10 (1.64) 5
2002 122 (4.76) 2 (0.47) 4 (2.71) 29 (4.03) 87 (4.69) 11 (1.89) 4
2003 118 (4.48) 4 (3.76) 1(0.27) 29 (3.99) 84 (4.25) 12 (1.87) 4
2004 115 (4.40) 1(0.19) 3(2.38) 28 (3.56) 83 (4.52) 12 (1.92) 6
2005 126 (4.70) 1(0.25) 0 24 (3.17) 101 (5.18) 10 (1.47) 2
2006 121 (4.41) 0 3(3.20) 20 (3.67) 97 (4.73) 16 (2.30) 5
2007 142 (5.11) 0 1 (1.46) 30 (5.44) 111 (5.26) 10 (1.33) 7
2008 115 (4.08) 2 (0.33) 1(0.53) 20 (3.51) 91 (4.28) 10 (1.43) 4
2009 135 (4.57) 2 (0.19) 0 18(3.33) 115 (5.57) 16 (2.09) 10
2010 134 (4.68) 1(0.09) 0 25 (5.29) 108 (5.0) 10 (1.39) 7
2011 131 (4.42) 0 2 (1.86) 41 (7.68) 87 (3.72) 23 (2.98) 3
2012 150 (4.99) 2 (3.13) 1(1.33) 32 (6.07) 114 (4.89) 10 (1.19) 9
2013 135 (4.53) NA NA NA NA 28 (3.13) 6
Mean 88 (3.63) 2.5 (1.52) 2.2 (1.35) 22 (4.29) 62.3 (3.8) 7.8 (1.35) 4

Median 88 (3.61) 2 (0.95) 2(1.1) 22 (3.79) 61 (4) 8 (1.37) 4

NA: Not Available. All numbers are actual number of cases. Numbers in brackets are ASR (1:100.000). No ASR for other groups.

We retrieved data from 1982 through 2013. In 2013, with testicular cancer in Israel between 1982-2013, divided into
testicular cancer was diagnosed in 163 patients in Israel: 135 the different sub-populations.
Jewish and 28 Arabs. This translates into ASR of 4.51 for the
Jewish population and 3.13 for the Arabs population. Table 1
shows the ASR and the actuarial number of patients diagnosed

Figure 1 shows the ASR of patients diagnosed with testicular
cancer in Jewish and Arab males in Israel, from 1982 to 2013
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with a trend line for each sub-population. This figure shows a
trend of increasing incidence through the past two decades.
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Figure 1: ASR of patients diagnosed with testicular cancer in
Jewish and Arab males in Israel, from 1982 to 2013 with a trend

line for each sub-population.
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Figure 2: Trends in Jews only, divided into Ashkenazi and
Sephardi Jews.
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Figure 2 shows the trends in Jewish males only, divided into
two groups: Ashkenazi and Sephardi Jews. In this figure, we
can see an ASR of 4.0-8.0 in Ashkenazi Jews compared to less
than 2 in Sephardi Jews. Figure 3 shows the ASR of all the sub-
populations in Israel, with the highest rate being in Ashkenazi

Jews.
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Figure 3: ASR of all the Israeli sub-populations.

Discussion

Testicular cancer is the most common malignancy among
men in their 20-40 years of age [7]. The incidence of testicular
cancer appears to be increasing worldwide [8]. In our study,
Israel is no different; there is an obvious trend of increasing
incidence among all sub-populations in Israel. The trend of
increasing incidence is obvious in Jewish and Arab men.

The incidence of testicular cancer varies significantly
according to geographic region with rates being highest in
Scandinavia and lowest in Asia [9]. However, Israel has the
highest rates of testicular cancer among all Asian countries [5].
Geneticand environmental factors could possibly be contributing
factors to the increasing incidence of testicular cancer [10,11].

JOJUN.2017.2.555588.

These factors could also explain the highest rates of testicular
cancer in Israel compared to other Asian countries and the high
rates in Ashkenazi Jewish-descendants of European countries.

Significant differences in ASR exist in same countries in
different ethnic groups [12]. For example, Horner et al showed
that the incidence of testicular cancer in white non-Hispanic
Americans is five times higher than Black Americans [7]. In
Israel, we showed that the risk in Ashkenazi Jews is, on average,
5.7 times higher than in Sephardi Jews and Israeli Arabs, and 8
times higher than Jewish from Asian countries.

This is mainly an epidemiological study, and as such, has
some inherent limitations. No statistical studies can be done to
compare the statistical significance of the differences between
the ASR. Data in the registry is limited, and some crucial data
was not available for us in this study. Moreover, a child of an
Ashkenazi parents, who was born in Israel is registered as an
Israeli, and another child of two Sephardi parents who was born
in Israel is registered as Israeli.

Conclusion

The incidence of testicular cancer is still increasing in Israel,
as in several other countries around the world. Ashkenazi
Jewish males are at the highest risk of developing testicular
cancer in Israel, with ASR approaching the highest populations
in Scandinavia.
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