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Abstract
Background—Prostate cancer mortality rates for African-Americans are much higher than
Caucasians and a similar trend is observed for prostate cancer survival. Data on recently
immigrated African-descent men are lacking.

Methods—Using cancer registry data from Brooklyn, NY and two countries in the Caribbean
(Guyana and Trinidad & Tobago), survival rates were estimated. We also examined whether Black
race or Caribbean birth-place predict prostate cancer survival among males living in the United
States (US).

Results—The Caribbean cases were diagnosed at a later age than those in the US (Guyana:
74.5yrs, Trinidad & Tobago: 72.4yrs, Brooklyn: 65.8yrs). Patients in the Caribbean had a worse 5-
year survival rate compared to those in the US (41.6% vs. 84.4%) but for immigrant Caribbean-
born males living in the US the five-year survival rate was not significantly different from
African-Americans (78.1%, 95% CI: 70.9–83.7% vs. 81.4%, 95% CI: 69.5–89.1%, p = 0.792).
The risk of death for Caribbean born was more than three times higher than US-born men (HR:
3.43, 95% CI: 2.17–5.44, adjusted for ethnicity, stage and mean age of diagnosis). A mean age of
diagnosis greater than 65 years old and stage IV disease, but not ethnicity, were found to be
independently associated with the risk of death.

Conclusion—The survival disadvantage for Caribbean born patients may be partly due to later
diagnosis. Interventions focused on screening, education about the disease and early detection
could potentially reduce cancer mortality in this population.

Keywords
Prostate Cancer; African ancestry; registry; survival

*Corresponding Author: SUNY Downstate Medical Center, Department of Epidemiology, 450 Clarkson Ave, Box 43, Brooklyn, NY
11203, Tel: 718-221-5280, Fax: 718-270-2533, camille.ragin@downstate.edu.

NIH Public Access
Author Manuscript
Prostate. Author manuscript; available in PMC 2012 January 9.

Published in final edited form as:
Prostate. 2010 July 1; 70(10): 1102–1109. doi:10.1002/pros.21144.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



INTRODUCTION
Globally, the number of men over the age of 65 years is predicted to increase 4-fold between
the years 2000 and 2050 (1). Therefore, it is likely there will be an increased number of men
diagnosed with prostate cancer that will require treatment. Prostate cancer is the leading
cancer affecting men in most developed and developing countries (1,2). It is well understood
that diseases do not affect populations equally, with international variations in the incidence
of prostate cancer clearly recognized (1,3,4). This malignancy is a major personal and global
public health problem that disproportionately affects subjects of African ancestry, more than
their Caucasian and Asian counterparts (5). Prostate cancer incidences are higher in black
Caribbean, black African and other blacks compared to mixed white and African, mixed
white and Caribbean, Pakistani and “all white” men in the United Kingdom, respectively
(3,6,7).

In the US the Surveillance Epidemiology and End Results (SEER) Cancer Statistics Review
report that the age-adjusted mortality rates for African-Americans for 2002–2006 was 56 per
100,000, much higher than their Caucasian counterparts (24 per100,000) (SEER Cancer
stats review)and a similar trend is reported for prostate cancer survival. In developing areas
like the Caribbean islands, the estimates for cancer mortality and incidence are
underestimated due to the limited number of National Cancer Registries in that region (8).
The World Health Organization receives cancer registration data from Trinidad & Tobago as
well as Guyana and the 2002 estimated age-adjusted mortality rates for these Caribbean
countries were 32 per 100,000 and 23 per 100,000 respectively. An estimate of the prostate
cancer survival rates for Caribbean males living in the Caribbean is unknown since this
analysis has not been performed using cancer registry data.

A large proportion of the US population living in Brooklyn, New York(NY) migrated to the
US from the Caribbean. Although subjects of African descent live in diverse surroundings
around the world it is possible that they may still have an increased risk of developing
prostate cancer(5), suggesting that they share genetic or lifestyle factors that may contribute
to the elevated risk. Therefore, in addition to differences in the ethnicity, it is possible that
place of birth will contribute to differences in the incidence and mortality of prostate cancer
among men of African descent. Using cancer registry data from Brooklyn, NY and two
countries in the Caribbean, we have analyzed the epidemiological characteristics of prostate
cancer. We have for the first time estimated and compared survival rates for these Caribbean
populations and examined whether Black race or Caribbean birth-place predict prostate
cancer survival among males living in the United States.

MATERIALS AND METHODS
Study Population

De-identified data were obtained from three cancer registries in Brooklyn (New York),
Guyana, and Trinidad, respectively. The study population (n = 6,142) included patients in
Brooklyn, NY (n = 1,100), Guyana (n =609) and Trinidad & Tobago (n = 4,433), all having
been diagnosed with prostate cancer between 1976 and 2007, with follow-up through to
early 2009. The cases include only histologically confirmed malignant prostate cancer. Race
was a self-reported variable according to the cancer registry requirements.

Data collection and coding
The data for the three cancer registries were obtained from hospital records. The data
collection and coding used for the Brooklyn registry is based on the North American
Association of Central Cancer Registries (NAACCR) and SEER cancer registry standards
for data and data management while Trinidad & Tobago and Guyana are based on the World
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Health Organization, International Agency for Research on Cancer(IARC)standards for data
and data management. For international comparability, both the United States and World
Health Organization cancer registry standards use the International Classification of
Diseases for Oncology (ICDO-3) coding for the classification of tumors according to
topography, morphology and behavior (9). The Caribbean registries use the CANREG
computer program, developed by IARC for cancer registration data entry and management.
IARC provides training for CANREG program use and coding to all cancer registries and
the program is currently being used by 140 cancer registries in 75 countries worldwide.
Validity checks are incorporated in the database to ensure reliability of the data, such as
consistency checks for ICDO codes, duplicate records, multiple primaries and impossible or
rare cases during data entry (9). The Brooklyn, cancer registry uses the IMPAC METRIQ
cancer registry systems (IMPAC Medical Systems, Inc). The program satisfies the
NAACCR and New York State regulatory standards and is incorporated with field-sensitive
edits and multiple other quality checks in order to ensure data quality (10). Using the coding
rubric from each registry, comparability across registries was ensured for clinical
characteristics, and race, prior to any analysis. Race was defined as African, Indian,
Amerindian, Chinese, White/Caucasian, Mixed and Unknown, for both the Guyana as well
as the Trinidad & Tobago registries. The Brooklyn cancer registry categorized race as
White, Black, American Indian/Aleut Eskimo, Chinese, Asian Indian/Pakistani, Other and
unknown. For comparison between registries, ethnic groupings were created, African,
Black-American and African-Caribbean patients were grouped as “Black”, Caucasian
patients were grouped as “White” and the “Other” group was comprised of Amerindian,
Chinese, Indian and mixed race patients. The Trinidad & Tobago cancer registries used the
SEER summary staging criteria (localized, regional and distant) to classify the cases, while
the Brooklyn cancer registry used the AJCC TNM staging criteria (stages I, II, III and IV).
In order to compare stage between the three registries, for all cases stage was reclassified as
stage I-III for “localized” or “regional” and stage IV for “distant”. A Place of Birth variable
was created and categorized as United States, Caribbean (which included Puerto Rico, US
Virgin Islands, Cuba, Haiti, Dominican Republic, Jamaica, Lesser Antilles & Guyana.),
African, Other (which included South & Central America, Europe & Asia) and unknown.
For both the Brooklyn and Trinidad & Tobago cancer registries, ICDO3 histology coding
was used. Histology was not available for Guyana. Marital status and grade was also
categorized in the same way for all three cancer registries.

Statistical Analysis
All statistical analyses were carried out using the Intercooled STATA SE (version 10.1)
software (StataCorp. LP, College Station, TX, USA). Associations between risk factors and
prostate cancer were analyzed using, chi-square where appropriate. The proportional hazard
assumption was verified by examination of Kaplan-Meier survival plots. The model plot
created was fitted for cancer mortality, and stratified by place birth. The log-rank test was
performed to evaluate the equality of survivor functions according to registry location. A
multivariable Cox proportional hazard model was also used to simultaneously adjust
survival for birthplace, ethnic group, age at diagnosis and the stage of diagnosis. Follow up
time in months was calculated subtracting “Date of Diagnosis” from “Date of Last Contact”
in case the subjects were alive, or “Date of Expiration” in case the subjects were dead
respectively. All statistical tests were two-sided, and a P-value less than 0.05 were
considered statistically significant.
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RESULTS
Demographic and Clinical Characteristics

A summary of the patient demographics is shown in Table 1. The majority of cases, 62%
were of African ancestry. For1,097 (18%) of the cases race was not known. Most of the
cases were born in the Caribbean, even for those registered in the Brooklyn registry. Place of
birth was not known in 37% of the cases. The majority of all cases were diagnosed between
the ages of 70 to 79 years old (37%) but there were differences between the Brooklyn and
Caribbean registries. For Brooklyn, the highest proportion of cases were diagnosed between
60 to 69 years (43%), while for the Guyana and Trinidad & Tobago registries, the majority
of cases were diagnosed between 70 to 79 years (44% and 38% respectively). Irrespective of
place of birth, the mean age of diagnosis in Brooklyn was 65.8years, with a range between
29to 91years. For Trinidad & Tobago the mean age of diagnosis was 72.4 years(range: 20–
99 years)and it was 74.5years(range: 21–99 years) for Guyana. The mean age of diagnosis
for cases in Brooklyn was significantly lower than Guyana, and Trinidad & Tobago
respectively (p<0.0001). When the cases diagnosed in Brooklyn were stratified according to
birth place, no statistically significant difference was observed in mean age of diagnosis
(US-born: 65.4 years vs. Caribbean-born: 66.3 years, p = 0.309).

Although there were large numbers of cases with unstaged disease for Guyana and Trinidad
and Tobago(348 (57%) and 1,858 (42%) respectively), for all three geographic locations,
most of the cases were diagnosed with stage I-III disease (Table 2). Brooklyn had the
highest proportion of cases with stage I-II disease (91%) while Trinidad & Tobago had the
highest proportion of cases with stage IV disease (13%). Although for a fair number of
cases, 1,697(28%), the specific histologic type was not assigned, the majority of cases were
adenocarcinoma.

Overall Survival
The median follow-up time in months for all cases was 18 months (range: 1–305 months).
For Brooklyn, the majority of the cases (47%) were alive at the end of follow-up. In
contrast, the majority of Caribbean cases (Guyana: 71%, Trinidad& Tobago: 59%) were
dead at the end of the follow-up period. The cumulative survival for all prostate cancer cases
(Figure 1)is statistically significantly different according to birth country (p<0.0001). For the
cases born in the United States the five-year survival rate was 84.4% (95% CI: 74.1 90.9%),
higher than that for patients born in the Caribbean(41.6%, 95% CI: 38.8–43.4%). The five-
year survival rate for cases born in other parts of the world was 77.5% (95% CI: 54.9
89.8%) and for those whose birth place was unknown it was 71.8% (95% CI: 67.6 75.5).
The immigrant Caribbean-born males diagnosed in Brooklyn had a non statistically
significantly lower five-year survival rate than African-American prostate cancer cases
(Immigrant Caribbean-born: 78.1%, 95% CI: 70.9–83.7% vs. African-American: 81.4%,
95% CI: 69.5 89.1%, p = 0.792). (Figure 2)

The multivariable proportional hazard model shows that even after adjusting for ethnicity,
stage and mean age of diagnosis, the risk of death for those born in the Caribbean was more
than three times higher than US born men when the cases from all three cancer registries
were evaluated together (HR: 3.43, 95% CI: 2.17 – 5.44) (Table 3). In contrast when
Brooklyn was considered separately, the risk of death for prostate cancer cases born in
countries other than the Caribbean was almost three-fold compared to US-born cases (HR:
2.73, 95% CI: 1.17 – 6.32) while Caribbean-born men in Brooklyn had a non statistically
significant elevated risk (HR: 1.46, 95% CI: 0.85 – 2.50). A mean age of diagnosis greater
then 65 years old and stage IV disease were found to be independently associated with the
risk of death; ethnicity was not significantly associated with risk of death. After adjusting for
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mean age at diagnosis an stage, there was no significant difference in the risk of death for
Caribbean-Born Black men in Brooklyn (HR: 1.03, 95% CI = 0.61–1.76), compared to US-
Born Black men in Brooklyn(Table 4). In contrast, the risk of death for Caribbean-born
Black men from Guyana was almost 12-fold higher than US-born Black men in Brooklyn
(HR: 11.50, 95% CI: 6.52–20.27). Similarly, Caribbean-born men in Trinidad & Tobago had
an almost four-fold risk of death (HR: 3.58, 95% CI = 2.23–5.73).

DISCUSSION
The findings in this examination of the cancer registry data from Brooklyn, NY, Guyana and
Trinidad & Tobago give a fair representation of prostate cancer in males of African ancestry.
There were approximately 62% black males in this study population and for the first time we
report and compare survival rates for prostate cancer cases from two population cancer
registries in the Caribbean and a hospital-based cancer registry in Brooklyn, USA. This is
the first and largest study of prostate cancer survival using combined cancer registry data
from the Caribbean and the United States. This study has allowed us to compare the within-
group differences in survival among Black men from two distinct geographic regions (US
and the Caribbean).

The low survival rate has been clearly illustrated in Caribbean born prostate cancer cases in
this study population. For those cases born in the United States, their diagnosis age was
younger than their Caribbean registry counterparts. The mean age of diagnosis for Brooklyn
males was 66 years. A significant proportion of Brooklyn cases were black (87%); age at
diagnosis is consistent with previous reports, showing that the median age of diagnosis for
black males in the United States is 65 years (11). Consistent with other studies in Caribbean
populations(12–14), this study shows that Caribbean men from Trinidad & Tobago and
Guyana are diagnosed at an older age compared to men in Brooklyn. This suggests a
possible limited access to healthcare and/or low screening prevalence. The younger age at
prostate cancer diagnosis for Brooklyn, NY compared to the Caribbean countries examined
was possibly due to education, and early detection methods. Low education and literacy
level on cancer screening in older Caribbean men has been shown to be related to under-use
of services available (15). On the island of Tobago, a longitudinal screening study on serum
prostate-specific antigen (PSA) in local volunteers reported a high amount of screening-
detected prevalence of prostate cancer (5). However this may not entirely explain the
differences between Brooklyn and the Caribbean. Similar to Brooklyn, the highest
proportions of Caribbean patients were diagnosed with stage I-III disease. However, the
distribution of stage at diagnosis needs to be interpreted with caution since a large
proportion of cases were un staged for the Caribbean registry sites.

Ad hoc studies are needed to assess the relationship between age at diagnosis and stage in
Caribbean-born men compared to US-born men.

Our results show that males diagnosed in the Caribbean tend to have significantly worse
survival outcomes compared to males diagnosed in Brooklyn. However survival rates for
African-American men and Caribbean-born Black men who were diagnosed in the US were
similar. It is estimated by the World Health Organization that 70% of prostate cancer deaths
occur in low to middle income countries where persistent disparities hinder detection and
treatment (16). It is possible that the similar survival rates between African-American and
Caribbean-born Black males in the US are likely due to the easier access to early detection
and treatment compared to those men who were diagnosed in the Caribbean. Recently,
Meliler et al. evaluated prostate cancer survival disparities according to different geographic
scales in the state of Michigan, USA(17). The study reported that the observed survival
disparity between Blacks and Whites for the state was diminished when the analysis was
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restricted to smaller geographic units such as community-defined neighborhoods and state
House legislative districts. These findings suggest that individual/genetic risk factors may
not necessarily explain the reduction in survival disparity between Blacks and White
according to geographic scale. Widely recognized risk factors for prostate cancer include
aging, geographic origin, in addition to a family history of prostate cancer (18). A
commonly stated hypothesis is that genetic factors contribute to the high risk for prostate
cancer among populations of African origin (1)and other studies suggest that there may be
an important influence of environmental/lifestyle factors acting on prostate cancer risk as
illustrated by the variability in rates between the populations of African descent in different
geographic locations (4,5,19). We did not observe a significant difference in risk of death for
Caribbean-born Black men in Brooklyn, when compared to US-born Black men in
Brooklyn; in contrast there was a twelve-fold and four-fold increased risk of death for
Caribbean-born men from Guyana and Trinidad & Tobago respectively. The excessively
high Hazard ratio with a wide confidence interval for Caribbean-born Guyanese males is an
imprecise estimate due the small sample of Guyanese men. Nevertheless, the overall
findings support the inferences that environment/lifestyle factors may play a more important
role in prostate cancer survival for Caribbean-born Black men. Therefore further studies that
compare and contrast sociodemographic and environmental risk factors in prostate cancer
among US and Caribbean populations are necessary in order to help close the gap in survival
disparities within the black population.

This study’s limitations arose primarily from incomplete data. Many cases were not
classified into ethnic groups, nor were their grade and stage at diagnosis noted. These are
important variables that could shed light into whether there are significant differences in the
stage and grade of diagnosis in different locations, and thus reveal more about the disease
that afflicts so many men. It should be taken into account that some of the data used in this
analysis was incomplete with respect to clinical characteristics and could thus influence the
interpretation of some results. A high proportion of cases were classified as carcinoma and
the specific histologic type was not defined, therefore we were not able to evaluate whether
more aggressive histologic types among Caribbean males might contribute to the poor
survival rates in this population.

Although environmental/lifestyle factors may be very important predictors of survival for
Black Caribbean-born men, genetic risk factors cannot be ruled out. Future association
studies involving genetic factors in recently immigrated Caribbean and African-American
prostate cancer patients are still necessary. This will also help to provide a better
understanding of the reasons for such large differences in the survival rates between the two
geographic regions. A vital question to be answered in future studies is whether the
differences we observed still exits after adjusting for access to care and screening.
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Figure 1.
Kaplan-Meier Survival Estimates Stratified by Birth Place

Mutetwa et al. Page 8

Prostate. Author manuscript; available in PMC 2012 January 9.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 2.
Kaplan-Meier Survival Estimates for African-American vs. Caribbean-born prostate cancer
cases diagnosed in Brooklyn
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Table 3

Multivariable Cox Proportional Hazard Model cases according to cancer registry location

Total
N = 3,443

Brooklyn
N = 1,027

Caribbean
N= 2416

Hazard Ratio (95% CI) Hazard Ratio (95% CI) Hazard Ratio (95% CI)

Birth Place

United States Ref. Ref. -

Caribbean1 3.43 (2.17 – 5.44) 1.46 (0.85 – 2.50) -

Other2 1.89 (0.83 – 4.33) 2.73 (1.17 – 6.32) -

Unknown 1.73 (1.08 – 2.78) 1.40 (0.84 – 2.32) -

Ethnic Group

White Ref. Ref. Ref.

Black 1.14 (0.80 – 1.62) 1.04 (0.68 – 1.61) 1.10 (0.57 – 2.12)

Other3 1.17 (0.81 – 1.71) - 0.95 (0.49 – 1.85)

Diagnosis Age

≥65 Years Ref. Ref. Ref.

> 65 Years 1.75 (1.53 – 2.01) 1.87 (1.35 – 2.58) 1.64 (1.41 – 1.90)

Stage

I-III Ref. Ref. Ref.

IV 2.87 (2.50 – 3.28) 7.01 (4.55 – 10.82) 2.19 (1.91 – 2.53)

Un staged 1.71 (1.48 – 1.98) 2.25 (1.28 – 3.93) 1.29 (1.11 – 1.50)

1
Caribbean -Puerto Rico, US Virgin Islands, Cuba, Haiti, Dominican-Republic, Jamaica, & Lesser Antilles.

2
Other (Birth Place)–Africa, South & Central America, Europe & Asia.

3
Other (Ethnic Group)–Amerindian, Chinese, Indian, & Mixed.
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Table 4

Overall Survival in Black men according to place of birth and cancer registry location

Total N = 2,713

Adjusted Hazard Ratio (95% CI)*

Place of Birth/registry

US-born Brooklyn Ref.

Caribben-born Brooklyn 1.03 (0.61–1.76)

Caribbean-born Guyana 11.50(6.52–20.27)

Caribbean-born Trinida & Tobago 3.58 (2.23–5.73)

Other Brooklyn1 1.05(0.63–1.74)

Other Trinidad & Tobago2 3.77(2.18–6.51)

1
Includes Black men who were born in Africa and those for which country of birth was unknown.

2
Includes Black men for which country of birth was unknown

*
Adjusted for mean age at diagnosis an stage
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