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Prostate cancer is the most commonly diagnosed cancer in
western men, and incidence is rising rapidly in most coun-
tries, including low-risk populations. Age-adjusted incidence
and mortality rates from 15 and 13 countries between
1973-77 and 1988-92, respectively, were compared to pro-
vide leads for future analytic studies. Large increases in both
incidence and mortality rates of prostate cancer were seen
for all countries. For incidence, increases were more pro-
nounced in the United States, Canada, Australia, France and
the Asian countries, while the increases in medium-risk
countries were moderate. Increases in incidence ranged from
25%—114%, 24%-55% and 15%-104% in high-, medium- and
low-risk countries, respectively. Mortality rates rose more
rapidly in Asian countries than in high-risk countries. Substan-
tial differences in incidence and mortality across countries
were evident, with U.S. blacks having rates that were 50-60
times higher than the rates in Shanghai, China. Increasing
incidence rates in the United States and Canada are likely to
be due in part to the widespread use of transurethral resec-
tion of the prostate and prostate-specific antigen testing,
while increases in the Asian countries are probably related to
westernization in these low-risk populations. The large dispari-
ties in incidence between high- and low-risk countries may be
due to a combination of genetic and environmental factors.
Future studies are needed to examine gene-gene and gene-
environment interactions in various countries concurrently
to shed light on the etiology of prostate cancer and to help
elucidate reasons for the large differences in risk between
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cancer during the 20-year period (1973-77 to 1988-92) in 15
countries from 4 volumes (IV-VII) of publications from the
International Agency for Research on Cancer (IARC), Cancer
Incidence in 5 Continents, covering the time periods 1973-77,
1978-82, 1983-87 and 1988-92 (Waterhoeisal., 1982; Muiret

al., 1987; Parkinet al., 1992, 1997). Data from these 4 volumes
were used because the starting year in volume IV coincides with the
inception of the Surveillance, Epidemiology and End Results
(SEER) program, a population-based cancer registry system now
covering 14% of the U.S. population. Long-term data were
available from 9 U.S. registries that include about 10% of the U.S.
population.

The criteria used to select countries for analysis were the
availability of population-based data from all 4 volumes of IARC
publications and the quality of the reported data, as reflected by the
percent of cases with histologic verification and the number of
years of data reported in each volume. Most countries included in
this analysis have 5 years of reported data in each time period, a
high percentage of histologic verification and an upward trend of
histologic verification over time. Using these criteria, we selected
15 from more than 50 countries reporting incidence data to IARC.
The number of reported prostate cancer cases in these countries
ranged from 219-24,192 during 1973-77 and from 415-66,227 in
1988-92. The percent of cases with histologic verification for the
15 countries ranged from 47%-99%, with high-risk countries
having a much higher percent of confirmation (usuaH90%).
China had the lowest percent confirmed, but other low-risk
countries had confirmation rates well over 70%. When data for

Prostate cancer is the most commonly diagnosed cancer amgfgre than 1 region from a specific country were available, we used

men in most western countries (Parkirel.,1997). With the aging  the same criteria to select the region that had the highest-quality
of the population and increased prostate cancer screening, esRfa and the largest number of cases for analysis.

cially the use of prostate-specific antigen (PSA), the incidence ofgg.5 6 rates for all SEER areas combined were not included
prostate cancer in the United States and certain western counthﬁ)re volume VI, we used SEER*Stat, a statistical package issued

has risen sharply during the last decade (Potoskyl., 1995; in Apri :
: > > pril 1998 by the SEER program of the National Cancer
Mercer et al.,, 1997; Majeed and Burgess, 1994; Welleral., | ciivite “to caiculate the rates for U.S. blacks and whites,

1998). In the United States, the rapid increase in incidence si o .
the introduction of PSA in 1986 has resulted in a lower mediargﬁe adjusted to the world standard population.

age at diagnosis (decreased by 1 year in both blacks and whites)

and an earlier stage of cancer at diagnosis, although the benefit/frtality data

screening on prostate cancer mortality rates remains undeterminemortamy rates for prostate cancer during the same 20-year
(Prorok et al., 1996). Prostate cancer rates in Asian countriederiog for 13 of the 15 selected countries were retrieved from the
such as China and Japan, are much lower than those reporte\f}|q Health Organization (WHO) mortality data bank, available
western populations (U.S. rates are 50-60 times higher), but thgyiheir website. Mortality rates for prostate cancer in China and
appear to be increasing rapidly as well (Nakettal., 1995; Hsing |ndia were not available. Standardized mortality rates were also
et al., 1998). In this report, we examine trends and patterns ghe adjusted to the world standard population and presented as per

incidence and mortality during a 20-year period (from 1973-77 #9550 000 person-years. Unlike the incidence rates, which were
1988-92) in more than a dozen countries to provide clues for future

studies.
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MATERIAL AND METHODS
Incidence data

We retrieved age-specific and standardized incidence rates per
100,000 man-years, age-adjusted to the world standard, for prostateeceived 10 May 1999; Revised 14 July 1999
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mostly region-specific within a particular country, mortality ratesates in Shanghai, China, where rates were the lowest in both time

were based on data from the entire country. periods.
During this 20-year period, there were marked increases in the
Data analysis prostate cancer incidence in all 15 countries, with rates doubling in

Based on reported incidence rates during 1988-92, we cate§fi U.S. whites, Canada, France and Singapore. With the exception
rized these 15 countries into high-40 per 100,000 person-years),0f India, relatively large increases were also seen for Asian
medium (between 15 and 40) and low risk15). Incidence and countries. Increases in rates ranged from 25%-113%, 24%—55%
mortality ratios, using the country with the lowest rates as th@nd 16%-104% in high-, medium- and low-risk countries, respec-
baseline category, were calculated separately to compare tively. The gaps between high-risk countries and China remained
relative difference in rates between high- and low-risk countriesubstantially large and were further widened, while the gaps
Percentage changes in incidence and mortality rates betwémween China and medium- and other low-risk countries remained
1973-77 and 1988-92 were calculated to show the relativelatively constant.
difference in these 2 time periods in each country. These 2 tlme|:-gure 1 shows the age-adjusted incidence trends during the
periods were presented to show the rates and patterns before §8Gear period in 15 countries. During all 4 time periods, U.S.
after PSA screening. In adﬂltlon, age-s_p;_ecmc incidence ratigg, -5 and whites had the highest rates, while China had the lowest.
‘t"r’]%rseeﬁgq%l;tgd?gyir?'ggéﬂgcgfnﬁge{s‘)ec' Ic rr;lrt]es'ln 1988-92 bY,1es increased fairly consistently over time in all 15 countries,

- y 1o assess the Increase In r ough there was a slight dip during 1983-87 in 3 countries

in various age groups across countries. Mortality-inciden - . AR
ratios were calculated for each country to assess the degre lfae.l’ Ir&dg agd CI:jlna/)A.Af:erl_l%F?, therelwas?mgrar]apld Bse_ln
prostate cancer case-fatality in these countries. Figures wéfteS IN .., L-anada, Australia, France, 1srael and Lhina. buring

prepared using a semi-log scale to facilitate the comparison 3t 4 time periods, there was substantial geographic (or ethnic)

temporal trends as well as magnitude; the scale used was such tha@/igtion, and these differences have become more pronounced

slope of 10° indicates a change of 1% per year (Dewsal., Withtime.

1995). Age-specific incidence curves during 1988-92 in 8 selected
countries are shown in Figure 2. In all countries, incidence of
prostate cancer was extremely low for men younger than the age of

RESULTS 50, rose exponentially with advancing age and reached a maximum

after age 80. In most countries, incidence in men over the age of 75

as 20—83 times higher than that for men ages 50-54. The shapes

f yqe—specific curves were similar across populations, except that

rate of increase started to plateau around ages 65-69 for U.S.

Table | shows the age-adjusted incidence rates in 2 time peri
(1973-77 and 1988-92) for 15 countries, listed in order
descending rates during 1988-92. Ranks were assigned separg
for each of the 2 periods based on the rates. Compared w : - .
rankings in 1973-77, 10 countries changed their rankings (usu n but continued to rlsueéork;almolt(he[]lg ﬁﬁarsh_forr] Ot?er tcountrlhe_ls.
by 1 or 2 levels) in 1988-92, and with the exception of Denma#’jr. every agﬁ-gro#p,l - blacks ha € highest rates, while
and France, all remained in the same risk category (high-, mediu hinese men had the lowest rate§: o ) ]
or low-risk countries). Substantial differences in rates acrossTable Il shows the age-specific incidence ratios of rates in
countries are evident, with the United States, Canada, Swed&A88-92 compared with those in 1973-77, representing the relative
Australia and France having relatively high rates (ranging frofficreases between these 2 time periods within each country; the
48.1-137.0), most other European countries having medium ra¢ssa are listed in the same order as in Table |. The temporal changes
(ranging from 23.9-31.0) and Asian countries having very lowere not uniform across age groups in these populations. For most
rates (ranging from 2.3-9.8). In both time periods, U.S. blacks haduntries, ratios were generally higher for those younger than age
the highest rates of all, which were 50-60 times higher than th&, indicating more rapid increases in younger men. In high-risk

TABLE | — AGE-ADJUSTED INCIDENCE RATES OF PROSTATE CANCER IN 15 COUNTRIES, 1973-77 AND 1988-92

i 1973-77 1988-92 %
Countries
Numbe? Incidencé Rank Incidence ratio  Numbe? Incidencé Rank Incidence rato  changé

High risk

U.S. blacks, SEER 2,664 79.9 1 49.9 7,129 137.0 1 59.6 71.5

U.S. whites, SEER 24,192 47.9 2 29.9 66,227 100.8 2 43.8 110.4

Canada, B€ 3,126 39.8 4 24.9 10,473 84.9 3 36.9 113.3

Sweden 16,556 44 .4 3 27.8 25,253 55.3 4 24.0 245

Australia, NSW 3,661 28.4 5 17.8 10,870 53.5 5 23.3 88.4

France, Bas-Rhin 430 23.0 7 14.4 1,502 48.1 6 20.9 109.1
Medium risk

Denmark 3,932 23.6 6 14.8 7,392 31.0 7 13.5 31.4

England, S. Thamés 5,461 20.1 9 12.6 9,529 29.3 8 12.7 45.8

Italy, Varese 219 22.8 8 14.3 884 28.2 9 12.3 23.7

Spain, Navarra 291 17.6 10 11.0 641 27.2 10 10.4 54.5

Israel, all Jews 1,238 155 11 9.7 3,147 23.9 11 11.8 54.2
Low risk

Singapore, Chinese 100 4.8 15 3.0 415 9.8 12 4.3 104.2

Japan, Miyagi 222 4.9 14 3.1 737 9.0 13 3.9 83.7

Hong Kong 268 5.1 13 3.2 1,185 7.9 14 3.4 54.9

India, Bombay 193 6.8 12 4.3 764 7.9 15 3.4 16.2

China, Shanghai 219 1.6 16 1.0 539 2.3 16 1.9 43.8

1Per 100,000 person-years, age-adjusted using the world starflanchber of cases3Relative to the incidence in Shanghai, ChirfRercent
change from 1973-77 to 1988—9%urveillanace, Epidemiology and End Results progré@anada, British Columbia’Australia, New South
Wales.£United Kingdom, England, South Thameé®Reference group.
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Ficure 2 — Age-specific incidence curves of prostate cancer in 8

countries, especially North America, Australia and France, ifountries, 1988-92.
creases were much higher for those younger than age 70 and
declined thereafter. For medium- and low-risk countries, larger _ _ )
increases generally were found for younger men, although th@s the second highest in the world, mortality rates ranked only 8th
patterns were less consistent. and were much lower than those for other high-risk and even 2

Age-adjusted mortality rates in these countries (except Chifg¢dium-risk countries. Denmark ranked 3rd in mortality rates
and India) in 1973-77 and 1988-92 are shown in Table III, al$4/ring 1988-92, while its incidence ranked 7th. With the exception
listed in the same order as in Table 1. In all countries, mortality w&$ Sweden, mortality rates increased in all countries during the
much lower than incidence. Most countries were classified in tig&-year period, although the rises were less rapid for mortality than
same risk category as with the incidence data, except for UfQr incidence. The mortality increases ranged from 5.6%-94.7%,
whites, and the ranking of mortality rates changed only slightNyith much larger relative increases in Denmark (38%), England
between these 2 time periods. U.S. blacks had the highest mortal#9?0) and all Asian countries (33%-95%)
rates, which were 12 times higher than the lowest rates reported fofFigure 3 shows the mortality trends in these 13 countries during
Chinese men living in Hong Kong (mortality rates for Shanghathe 20-year period. With the exception of Sweden, rates generally
China were not available). Although incidence in U.S. white meincreased over time across populations, with rates rising faster in
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TABLE Il — RATIOS' OF AGE-SPECIFIC INCIDENCE RATES OF PROSTATE CANCER IN 15 COUNTRIES,
1988-92 RELATIVE TO 1973-77

Age (years)

Countries
4549  50-54  55-59  60-64  65-69  70-74  75-79  80-84 + 85
High risk
U.S. blacks, SEER 0.9 17 1.8 1.8 1.9 17 17 15 14
U.S. whites, SEER 2.3 2.6 2.4 25 25 2.3 1.9 15 1.3
Canada, BE€ 18 25 2.4 2.6 2.7 21 1.9 1.7 1.3
Sweden 0.8 14 1.3 15 14 1.3 12 11 0.9
Australia, NSW 1.3 1.9 2.3 2.0 2.3 1.9 1.8 1.6 1.5
France, Bas-Rhin 5.4 2.7 2.4 1.7 2.0 1.9 2.7 18
Medium risk
Denmark 0.7 15 1.3 1.6 1.4 1.3 1.3 1.2 1.3
England, S. Thamés 2.0 1.3 1.6 1.7 14 15 14 14 1.3
Italy, Varses 0.8 2.8 3.5 1.1 1.5 1.4 0.9 — —
Spain, Navarra 0.9 1.4 2.3 1.9 2.0 1.8 1.6 1.0 1.0
Israel, all Jews 2.1 25 12 14 1.8 1.6 15 —
Low risk
Singapore, Chinese 1.3 2.6 2.2 2.4 2.3 1.4 2.2 —
Japan, Miyagi 0.3 2.3 4.9 3.0 2.8 1.6 17 14 15
Hong Kong 1.3 0.6 1.0 1.2 1.6 1.2 1.8 — —
India, Bombay 0.9 1.2 1.7 1.9 1.2 2.1 1.2 — —
China, Shanghai 3.0 18 1.0 14 1.3 1.4 2.0 17 0.8

1For each country, the ratio of the corresponding age-specific incidence rates in 1988-92 to those in
1973-77.2Surveillanace, Epidemiology and End Results progrd@enada, British Columbia.
—*Australia, New South WalesYnited Kingdom, England, South Thames.

TABLE Il — AGE-ADJUSTED MORTALITY RATES OF PROSTATE CANCER IN 13 COUNTRIES, 1973-77 AND 1988-92

1973-77 1988-92 o
. 0
Countries Numbe?  Mortality! Rank M?;:ﬁgty Number  Mortality ~Rank Mg{%lslty changé
High risk
U.S. blacks 968 27.6 1 13.1 1,881 34.3 1 12.3 24.3
U.S. whites 7,711 134 7 6.4 11,710 15.7 8 5.6 17.2
Canada 9,023 14.3 5 6.8 16,217 17.0 6 6.1 18.9
Sweden 8,516 21.6 2 10.3 10,333 20.8 2 7.4-3.7
Australia 5,466 15.6 3 7.4 10,465 17.9 4 6.4 14.7
France 30,104 15.0 4 7.1 45,475 17.1 5 6.1 14.0
Medium risk
Denmark 2,867 135 6 6.4 4,703 18.6 3 6.6 37.8
England and Wales 22,186 12.1 9 5.8 40,722 16.8 7 6.0 38.8
Italy 20,625 105 10 5.0 30,040 11.5 10 4.1 9.5
Spain 3,072 124 8 59 21,448 131 9 4.7 5.6
Israel 39% 7.5 11 3.6 1,374 9.0 11 3.2 20.0
Low risk
Singapore 47 1.9 14 0.9 63 3.7 13 1.3 94.7
Japan 6,297 2.4 13 1.1 17,824 3.8 12 1.4 58.3
Hong Kong 115 2.1 12 170 405 2.8 14 1.0 333

1Per 100,000 person-years, age-adjusted to the world stantiudiber of deaths®Relative to the
mortality in Hong Kong.4Percent change from 1973-77 to 1988-%eported deaths were for 1975-77
only.-*Reported deaths were for 1988—-89 onlReference group.

Japan, Singapore and Hong Kong (low-risk countries), althoughortality rates of prostate cancer in all 15 countries. For incidence,
there was a decrease in Singapore during the last time period. much larger and more rapid increases were seen for both high-
Country-specific mortality-incidence rate ratios in the 4 timéUnited States, Canada, Australia and France) and low-risk (Asian)
periods are presented in Table IV. In each time period, U.S. whigeuntries, while the increases in medium-risk countries were
men had the lowest mortality-incidence rate ratios (0.16 imoderate. For mortality, larger relative increases were found for
1988-92), while France, Denmark and England and Wales had hi¢ian countries, while high-risk countries had much smaller
ratios. Due to the more rapid increases in incidence than mortalincreases.
for most countries, the ratios decreased over time, with largerSeveral factors, including screening, diagnosis and completeness
reductions in high-risk countries but much smaller decreasesdnreporting, can affect the reported incidence of cancer. Prostate
low-risk populations. cancer incidence is more affected by screening than that of other
cancers because it is a slow-growing cancer with a long latency and
DISCUSSION becapse the prevalence ofllatent tumors he}s been shown to be quite
high in the elderly population (about 50% in men over the age of
In this descriptive study, we showed that regardless of the lev&d) (Villers et al., 1997). Screening and early detection thus can
of absolute risk, there were large increases in both incidence addntify many of the silent tumors (stage Al, usually asymptom-



64 HSINGET AL.

200 —_ —.m--US Black TABLE IV — MORTALITY-INCIDENCE RATE RATIOS! IN 13 COUNTRIES DURING
’ 1973-77 TO 1988-92
- -A- - Sweden

--+--Denmark Countries 1973-77  1978-82 1983-87 1988-92

—w— Australia . .
- : France High risk
U.S. blacks 0.35 0.33 0.39 0.25

-+ @ Canada U.S. whites 0.28 0.25 0.23 0.16
100 —>—UK: England & Wales Canada 0.36 029 025 020

1 —B—US: White Sweden 0.49 0.43 0.38 0.38
- --—-- Spain Australia 0.55 0.45 0.41 0.33
. - ¥-- taly France 0.65 0.56 0.53 0.36
— 1 — Israel Medium risk
--A-- Japan Denmark 0.57 0.57 0.59 0.60
- -- O-- Singapore England and Wales 0.60 0.58 0.60 0.57
Italy 0.46 0.53 0.45 0.41
Spain 0.70 0.61 0.47 0.48
Israel 0.48 0.46 0.48 0.38
.--. Low risk
E m-" Singapore 0.40 0.44 0.55 0.38
- Japan 0.49 0.44 0.42 0.42
Hong Kong 0.41 0.39 0.36 0.35

A . . e . . .
4 ~- A 1The ratio of mortality to incidence in each country, by time period.

—wv— Hong Kong

ment around the periurethral area. Histologic evaluation of the
) tissue removed sometimes reveals silent malignancies. The steep
. increase in U.S. incidence since 1986 was largely explained by the
widespread use of PSA testing (Potosiyal., 1995). After the
) /'\|/ introduction of PSA testing in 1986, the incidence of prostate
| cancer rose steeply (incidence rates increased 108% for U.S. white
men from 1986-92), peaked in 1992 and subsequently declined
7 each year from 1993-95 (Stanfoet al., 1998). The increase
between 1986-92 occurred in all age groups, in both localized and
regional stages of prostate cancer, and mostly in moderately
4 L differentiated tumors (Stanfordt al. 1998). The sharp rise in
’,«’9 incidence (especially in localized and moderately-differentiated
A tumors) and the subsequent decline reflect the impact of PSA
R —Y testing on prostate cancer incidence. In Japan and China, where
A/,"' v/ screening is less common, prostate cancers are diagnosed at more
v,/ advanced stages (60%—70% of the prostate cancers diagnosed in
1 45 Japan had extended beyond the prostate and 67% of the Chinese
cancers were diagnosed at a remote or distant stadd% of the
cases among U.S. whites) with much lower survival (5-year
relative survival in China is 33%s.90% in the U.S.) (Prorokt al.,
1996; Hsinget al., 1998; Kumamoteet al., 1990; Haradeet al.,
1993). An earlier study estimated that, after correction for screen-
1 | T I | ing and underreporting, the actual rates in Japan would have been
1975 1980 1985 1990 3—4 times higher than the observed rates (Shineizal., 1991z;
Shibataet al., 1997), which were closer to the rates reported for
Year Japanese-Americans in the United States (43.1 per 100,000 person-
years).
Ficure 3 — Age-adjusted mortality trends of prostate cancer in 13 The large increases in the incidence in Canada, Australia and
countries, 197377 to 1988-92. France also are due in part to the increasingly widespread use of
PSA screening (Majeed and Burgess, 1994; McGaual., 1995;
Grosclaudeet al., 1997; Merceret al., 1997; Wardet al., 1998;
atic) in the population. Incidence data reported to IARC does néfeller et al., 1998). Differences in screening practices probably
include information on clinical stage or histologic grade, and earBiso account for some of the variation in age-specific patterns
localized malignancies detected through screening are combirggoss countries. PSA testing and screening are usually adminis-
with clinically advanced cancer. Thus, incidence in many high-riglered to men younger than 75 but not to the very old, thereby
countries is likely to be affected by the aggressive screening in thpieking up small, localized, malignant prostate tumors in younger
populations, while the lack of screening, the lower quality of canceren and shifting the age distribution of cases to a younger
diagnosis and the incompleteness of cancer registration may hage. Among U.S. black and white men, the rate of increase in
contributed to a certain degree of underreporting in some low-righcidence slowed after age 70, while the increase continued beyond
populations. age 80 in other countries, perhaps suggesting higher screening
For example, in the United States, the rise in incidence durifigtes at earlier ages in the United States compared with other
the 1970s and early 1980s was attributed partly to the increasffpntries.
use of transurethral resection of the prostate (TURP) (Potesky The large increases in incidence in low-risk countries, less
al., 1990), a surgical procedure used to remedy prostate enlargéfected by screening, are alarming. Such increases are concurrent

Rate per 100,000 person-years
ﬁ
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with westernization in these populations and with increases in theAdditional support for the role of environmental factors is the
incidence of diabetes and cancers of the colorectum and breadatively low rates of prostate cancer in Africa, despite the
(Deveseet al., 1993; Jinet al., 1993; Koyama and Kotake, 1997; extremely high rates found in African-Americans. Although popu-
Panet al.,1997; Kitagawaet al., 1998), suggesting that changes ifation-based incidence rates in Africa are scarce, the reported
the prevalence of certain common potential risk factors, such iagidence rates during 1988-92 in Africans living in Harare,
dietary fat, obesity and physical activity, may have contributeZimbabwe and in Kyadonodo, Uganda were 29.2 and 27.7
partly to the progression and rising rates of prostate cancer (Popkiar 100,000 man-years, respectively, which are much lower than
1994; Hsinget al., 1998). Indeed, intake of animal fat and proteirthe rates reported for African-Americans (137.0 per 100,000
in Japan and China has greatly increased during the past 2 decafigh-years) (Parkiet al., 1997). In addition, Europeans living in
(Katoet al.,1987; Sideet al., 1991; Paeratakuét al., 1998), while  Harare, Zimbabwe have much higher rates (56.7 per 100,000
the levels of physical activity have decreased substantially (Komgan-years). The low reported incidence in Africa may be real or
etal., 1991; Honget al., 1994; Hsinget al., 1994). The combina- may result, in part, from underreporting of incidence, misclassifica-
tion of these factors may affect hormone metabolism and therefgyn of disease and the lack of screening in this population. Future
exacerbate prostate cancer risk. studies are needed to investigate whether the low risk of prostate
Because screening has such a large influence on prostate eamcer in Africa can be explained by environmental or other
cer diagnosis, mortality attributed to this cancer is a good indéxctors.
of risk across populations. Mortality, however, can be affected pegpite the substantial morbidity from prostate cancer world-
by the accuracy of prostate cancer diagnosis and Cert'f'cat@/ﬂie, age, ethnicity and a family history of prostate cancer are the
of this cancer as the underlying cause of death on death cerifly established risk factors (Nomura and Kolonel, 1991). Evi-
cates, particularly for elderly men. With the exception of Swedefence on diet, especially animal fat intake, is promising but
over the 20-year study period, there were increases in mortalify o cjysive (Kolonett al., 1999). Data on other risk factors, such
across all countries, suggesting real increases in prostate Cana[‘sercirculating levels of hormones, physical activity, body size,
risk. . , . smoking, drinking, sexual behavior and occupational exposures,
_ Inthe United States, overall age-adjusted mortality rates peakg conflicting (Nomura and Kolonel, 1991). A careful evaluation
in 1991, and a 6.7% decline was observed by 1995 (Staefoatl  f the prevalence or distribution of potential risk factors in high-
1998). The benefit of screening in prostate cancer has not begpy |ow-risk populations should provide clues into the role of
determined, and whether such a decline in mortality is due jiative risk or protective factors. For example, certain dietary
aggressive screening in this country is not clear. We do not yet hg¥@ors that are common in Asians but uncommon in western men,

international data beyond 1992, when a decline in U.S. rates Wag as intake of soy, seaweed, rice, shiitake mushrooms, fish and

first seen. _ green tea, may have a role in inhibiting the progression of prostate
Because most prostate cancers are slow-growing and cangfiors and warrant further investigation.

detected early, the 5-year relative survival rates for U.S. patientsE ; ;

. A nvironmental factors alone, however, cannot explain fully the
diagnosed in 1990 was 93% (Stanfeital., 1998). In fact, among |46 ethnic differences in risk. Variation in genetic susceptibility or
all cancers, prostate cancer has one of the largest differenges ) ism in high- and low-risk populations may have contrib-
between incidence and mortality. This ratio is affected by e g the large disparity in incidence rates (Shilatt, 1997). It
reporting of |nC|der_1<:e and mortality, t_he degrec_e of screenin s been suggested that the substantial ethnic differences in
téiig?jinﬁa%ng]:%\éwggt .ﬁ'g‘ﬁ :rg(? e rgﬁ 3 r;no:tr;atlait;) P z;tti-g iﬁtfrfgswgﬁgostate cancer risk are due to differences in androgen levels and in
their mortality-incidence ratios were among the lowest in deveﬁ-é activity of Sa-reductase (the enzyme that converts testosterone

; . dihydrotestosterone, the principal nuclear androgen in the
oped countries. Sweden, Australia and France, on the other hatr(?d, ;
had mortality-incidence ratios that were as high as those fl FOState) between western and Asian men (Roat, 1992, 1995).

; ; ; . ; this end, studies have investigated the polymorphisms of certain
low-risk countries. Aggressive screening in North America prob-o S )
ably contributed largely to the increase in incidence, there nes, |nclud|n@RD5AZthe_ gene encodingbreductase), andro-
decreasing mortality-incidence ratios. In most countries, mortality€n receptors (ARs) and vitamin D receptors (Coetzee and Ross,
incidence ratios have decreased over time. Improved treatment 4934: Reichardet al., 1995; Giovannuccet al., 1997; Stanforcet

increased survival may also have contributed to the decrease of filis 1997). Data from these studies suggest that men with shorter
ratio over time. CAG repeats of the AR gene have a higher risk of prostate cancer

Reasons for the 60- and 15-fold difference in incidence betwe d(:tht?itnLhci;?)t:fieetrgniga\{srg[g)rc])fir']l' K(g?/nrzglrg:tii?jrgsr;feigﬁnaPhde
U.S. men and men _fror_n China _an(_j Japan, respectively, D5AZene Thelistpofgenetic markers related to proF')state cancer
currently unknown. This disparity in incidence is one of the large xpanding quickly (Rosst al., 1998). Whether these polymor-

among cancers and offers unique leads to prostate cancer etioldyy, functional and whether th lain th bstantial
Previous autopsy studies have shown that there is little variationq'S™S &ré functional and whetner theéy can explain the substantia
nic differences in prostate cancer risk need to be investigated

the prevalence of latent prostate tumors across countries (Bres h d ded h | fih
etal.,1977), so the large difference in clinical (or reported) prostaft'ther. More data are needed on the prevalence of these common

cancer rates across populations suggests a role for environment&d@ymorphisms in various populations and on their correlations
genetic factors in the progression from latent to clinically signifiW'th circulating and/or tissue levels of hormones to clarify further

cant tumors. The observation that Chinese- and Japaneg@- role of hormpnes and genetics in prostate cancer etiology. This
Americans have rates that are much higher than their counterpa$t@n €xciting time to take advantage of these leads to pinpoint
in China and Japan (26.0 and 43.1, respectively) supportsarolefﬁﬁtors that might explain the differences and the mechanisms
environmental rather than genetic factors (Paskial., 1997). Age involved.

at migration did not affect the risk of prostate cancer in a migrant In summary, incidence and mortality rates for prostate cancer
study conducted in Los Angeles, suggesting that later life evenitereased substantially over the 20-year study period virtually
(presumably environmental factors) can substantially impact the@rldwide. Much larger relative increases were seen in Asian

likelihood of developing clinical prostate cancer (Shimetual., countries, where the absolute risk is low. Studies in low-risk

1991b). countries may shed light on the role of certain protective factors,
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while well-designed and well-executed population-based interdis8tates since 1993, continued monitoring of incidence and mortality
plinary studies conducted in several ethnic populations conctifends across countries is warranted.

rently should help elucidate the independent and combined effects

of environmental and genetic factors in prostate cancer etiology ACKNOWLEDGEMENTS

and the reasons for the large ethnic differences in risk. Because @ve thank Mr. J. LaHey at IMS, Inc. for expert computing and
decrease in both incidence and mortality has occurred in the Unitigglre development.
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