Prostate cancer survival in Trinidad: Is PSA a prognostic factor?
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Background: Prostate cancer is the most common malignancy
among men in the western hemisphere, including Trinidad and
Tobago. The aim of this study is to describe the epidemiological
features of prostate cancer among patients admitted to a tertiary
level teaching hospital during 2002 to 2005. We assessed the long-
term survival of patients with prostate cancer and the epidemiology
of the disease.

Methods: We reviewed the admissions data for the period 2002-
2005. Demographic, clinical and outcomes (survival or death) data
were collected and analysed, using SPSS version 16. Statistical
analysis included Kaplan-Mier survival analysis, Cox regression
models and the log-rank test. A p value of <0.05 was considered
statistically significant.

Results: Of the 1250 cases reviewed, 242 participants were select-
ed. Patients of African ancestry, older than 60 years and a Gleason
score greater than 7 had an increased risk of mortality. Patients with
prostate-specific antigen (PSA) 2100 ng/L had a 3-fold increased
risk of mortality. Survival rates declined between 2002 and 2005.
Conclusion: This is the first study of its kind to demonstrate survival
rates among patients with prostate cancer in Trinidad. The following
epidemiological features were identified: average age of occurrence
of 71 years, ethnic disparity with higher occurrence in African men
than all other ethnic groups and a PSA of >100 ng/dL. These features
were associated with a 3-fold higher risk of death. A Gleason score
of 8 to 10 was also associated with lower survival rates.

Introduction

Prostate cancer (PCa) is the most common malignancy
among men in the western hemisphere.! In Europe, about
190 000 new cases occur every year with 80 000 deaths.?*
The global incidence of PCa is 25.3 per 100 000, with a
mortality rate of 8.1 per 100 000." It is also the most com-
mon cancer among men in Trinidad and Tobago, accounting
for 349 new cases and 187 deaths yearly.

The clinical features of PCa in men diagnosed at ages
younger than 70 have changed.® In the United States, the

risk is increased in men =65; 80% of the cases diagnosed are
within this age group.” In Trinidad and Tobago, the popula-
tion is dominated by two major diaspora: Africans (43%)
and South East Asians (45%). In a report from the National
Cancer Registry of Trinidad and Tobago for the period 2000
to 2002, 77.2% of PCa patients were in the 60-84 age group,
while 10.2% were in the 25-59 group and 12.6% were =85.2
In a study restricted to the South-Western part of the island,
Ayoung-Chee and colleagues found a PCa prevalence rate
of 44.4% among African men compared to 26.3% among
South East Asians.” South-East Asians had an earlier age
of presentation, higher percentage of normal digital rectal
examinations, lower prostate-specific antigen (PSA) titres
and a higher percentage of survival.

Familial aggregation, race, alcohol consumption, expo-
sure to ultraviolet radiation and occupational exposure are
important etiological factors.'? Family history is important,
especially with a sibling with PCa; this situation carries a
higher risk ratio (3.0-4.5) than a paternal history (risk ratio
1.9-2.3).131 A high-fat diet may contribute to PCa, how-
ever research continues to explore the exact nature of this
risk.” On the other hand, chemoprevention is popular. In
their Canadian study, Nam and colleagues demonstrated
that 26% of 155 urology clinic patients and 80% of 113
support group patients diagnosed with PCa, or at increased
risk for it, endorsed the use of preventive approaches and
complementary therapies, including low-fat diet, vitamin
E or garlic.® However, the selenium and vitamin E cancer
prevention trial (SELECT) showed that selenium and vitamin
E supplements, taken either alone or together for an average
of 5 years, did not prevent PCa."”

There are several factors which can predict the survival
of patients with PCa. These include age, ethnicity, serum
PSA, prostate biopsy and Gleason score. A 6-year analysis
performed on PCa patients in Jamaica revealed that 31.6%
of the cases had PSA values >100 ng/mL, with the remaining
68.4% showing values <100 ng/mL. This study also reported
Gleason scores; 0.4% of patients had a score between 2 and
4: 37.5% a score between 5 and 6; 31.9% a score of 7; and
30.2% scores greater than 8.® While there is substantial
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information about the natural history of PCa, a review of the
literature revealed no published reports on survival experi-
ence among Trinidadian men with PCa. If the ultimate goal
of cancer treatment is improved survival, baseline evidence
of survival rates is a critical starting point.

The aim of this study is to access the long-term survival
of patients with PCa. We also describe the epidemiological
features of PCa among patients admitted to the San Fernando
General Hospital (SFGH), a tertiary teaching hospital serv-
ing the southern half of the island during 2002 and 2005.

Methods

one of the two major tertiary hospitals in Trinidad over a
4-year period. The SFGH was chosen because it serves about
half of the population (650 000) in a high prevalence area
and has a single urological team. Patients are screened in
the community by their primary care physician and, if PCa
is suspected, they are referred to the SFGH for confirma-
tion of the diagnosis and treatment. At present, diagnosis
is based on examination of histopathological or cytological
specimens from the prostate gland. Participants were identi-
fied by reviewing the admissions register from the Urology
Unit of the SFGH between 2002 and 2005. Patients with
benign prostatic hypertrophy and prostatitis were excluded
from the study.

Data collected by the attending physician on admission
were reviewed. Data included age, ethnicity, PSA, Gleason
score and outcome (i.e., survival or death at the time of
completion of the study) using a pre-designed data col-
lection form. Diagnostic biopsy reports were reviewed to
validate Gleason scores. To ascertain vital status, we used
two methods. First, medical records were reviewed for any
documentation of death. The date of the death was used to
calculate time to the event (death). Second, for patients with
no record of death, the patient or his next of akin was con-
tacted by telephone to ascertain the patient’s present status
(alive or dead). If the patient died, we recorded the date of
death from the death certificate. The impact of treatments
on survival was not part of the study as all patients were
treated by the same surgical team using standard treatment
regimens.

The data collected were analyzed using SPSS version 16.0
(SAS Institute, Cary, NC). Survival rates were expressed as
the percentage surviving for 3 and 5 years using the Kaplan-
Meier method. Cox proportional hazards was used to cal-
culate the hazard ratios (HR) and 95% confidence intervals
(CI) for risk factors, significance levels were set using a p
value of <0.05. Ethical approval for this study was obtained
from the University of the West Indies Ethics Committee.

Atotal of 1250 patients were reviewed using the admissions
register. Of these, 242 patients met the criteria for entry into
the study and had substantial data available. Most patients
did not meet the criteria. There are several reasons for this.
In the public health care system, a patient is first screened
by a primary care physician; if PCa is suspected, the patient
is referred to the hospital for diagnosis and would enter the
database as a possible case of PCa. Several outcomes at
this stage are possible: the patient may undergo the process
and found not to have PCa; the patient may abscond prior
to or after the diagnosis; or he may be lost to follow-up. In
addition, all medical records are documented in hard copy.
Records are stored and retrieved manually for all visits and
can be easily lost or misplaced.

We enrolled patients per year (Table 1). We also recorded
the characteristics of the 242 patients (Table 2). The bulk of
disease (>90%) occurred in the two age groups: 51-79 (43%)
and =70 (55%) years. The ethnic distribution of PCa was
significantly higher among African men than in any other
ethnic group. In 2005, the proportion of Africans with dis-
ease (68%) was almost 5 times greater than the other major
diaspora South East Asians (14%). However, Africans were
older (mean age 72) than South East Asians (mean age 67),
had higher Gleason scores (=7 vs. <6) and had higher mean
PSA levels (54 vs. 34 ng/mL).

Most patients (40%) had a Gleason score of 5 to 7, which is
a good prognostic indicator of survival. However, as much as
23.5% overall had a Gleason score of 8 to 10, which is very
predictive of nodal involvement and thus lower survival.

The mean follow-up time for survivors was 5.5 years; 67
(26.7%) patients died. The Kaplan-Meier survival curves for
the years 2002-2005 showed changing survival rates by year
(Fig. 1). Patients diagnosed in 2003 and 2004 had similar
survival rates, however there was a large difference in sur-
vival rates for 2002 and 2005. The log-rank test compared
survival data of 2002 with 2005 and found a statistically
significant difference (p < 0.032). The probability of survival
at 3 years ranged from 0.78 for 2005 to 0.95 for 2002.
Similarly, the probability of survival at 5 years ranged from
0.72 for 2005 to 0.88 for 2002.

Table 1. Enrolment, 2002-2005

Year No.
2002 47
2003 a4
2004 94
2005 57
Total 242
Mean age at diagnosis 71

Median age at diagnosis 72 (range: 34-89)
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mL) have lower survival rates (Fig. 2).
The survival rate at 5 years was 55%
in patients with a PSA of >100 ng/mL
compared with a survival rate of 83%
in patients with a PSA of 4 to 25 ng/
mL; this difference was highly signifi-
cant (log-rank test, p < 0.001). Further,
the risk of mortality was nearly 3-fold
in patients who had a PSA of >100 ng/
mL after adjusting for age and Gleason
score (Table 3). Finally, we plotted
survival curves for three categories
of Gleason Score (2-4; 5-7; 8-10) and
found lower survival rates in patients
with a Gleason score of 8 to 10 for
each year of study.
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Fig. 1. Kaplan-Meier survival curves for the years 2002, 2003, 2004 and 2005.

The main finding of the study was
3-year survival rates in patients diag-
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85% and 78%, respectively. Five-year
survival rates for the same years were
88%, 78%, 77% and 72%, respective-
ly. In 2003, McDavid and colleagues
reported 3-year survival rates of 83%,
in Kentucky, United States.?In 2007,
Merglen and colleagues reported a
5-year survival rate of 86% for patients
managed with watchful waiting.>' Our
findings are consistent with these
findings. However, we found both
3-year and 5-year survival rates were
declining over the period 2002 to
2005 to the extent that there was a
significant difference in survival rates
for the years 2002 and 2005 (log-rank
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test, p = 0.032). This finding was not
related to PSA levels as PSA levels, par-

Fig. 2. Kaplan-Meier survival curves by prostate-specific antigen level.

We classified PSA first into 5 categories: 4-25; 26-50;
51-75; 76-100; and >100. We also included 2 categories:
4-100 and >100. A bimodal distribution of PSA levels was
found; the first peak occurred at the 4-25 ng/mL range and
the second at >100 range for each year of the study. The
highest number of cases of occurred in patients who had a
PSA between 4 and 25 ng/mL and >100 ng/mL.

Kaplan-Meier survival curves using aggregate data
showed that participants with high PSA levels (>100 ng/
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ticularly the categories 4 to 25 ng/mL
and >100 ng/mL, were similarly distrib-
uted (43% vs. 47%) in 2002 and 2005.
Likewise, the proportion of patients with a Gleason between
8 and 10 was similar in both years (25% vs. 26%). These
findings suggest that the difference cannot be accounted for
by more advanced disease in 2005. Artifactual causes, such
as newly introduced interventions (therapeutic or surgical),
changes in diagnostic methods, new screening strategies or
increased awareness locally or nationally, can also be ruled
out. The explanation for this difference may be linked to an
increase in comorbid conditions.
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Table 2. Characteristics of the sample, per year

2002 No. (%) PSA (ng/mL) PCan (%)
Age at enrolment (years)

30-50 1(2%) 4-25 20 (43%)
51-70 20 (43%) 26-50 5(11%)
=71 26 (55%) 51-75 17 (36%)
Total 47 (100%) 76-100 3 (6%)
Race/ethnicity >100 13 (28%)
East Indian 14 (30%)

African 28 (60%)

Other 5 (10%)

Total 47 (100%)

Gleason score

2-4 16 (34%)

5-7 19 (40%)

8-10 12 (26%)

Total 47 (100%)

PSA (ng/mL) level by category n (%)

4-100 34 (72%)

>100 13 (28%)

Total 47 (100%)
2003 No. (%) PSA (ng/mL) PCan (%)
Age at enrolment (years)

30-50 0 (0%) 4-25 26 (59%)
51-70 19 (43%) 26-50 3 (7%)
=71 25 (57%) 51-75 2 (5%)
Total 44 (100%) 76-100 5 (11%)
Race/ethnicity >100 8 (18%)
East Indian 14 (32%)

African 24 (54%)

Other 6 (14%)

Total 44 (100%)

Gleason score

2-4 12 (27%)

5-7 21 (48%)

8-10 11 (25%)

Total 44 (100%)

PSA (ng/mL) level by category n (%)

4-100 37 (84%)

>100 7 (16%)

Total 44 (100%)

2004 No. (%) PSA (ng/mL) PCa n (%)
Age at enrolment (years)

30-50 1(1%) 4-25 46 (49%)
51-70 40 (43%) 26-50 9 (10%)
=71 53 (56%) 51-75 5 (5%)
Total 94 (100%) 76-100 8 (9%)
Race/ethnicity >100 25 (27%)
East Indian 17 (18%)

African 64 (68%)

Other 13 (14%)

Total 94 (100%)
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Table 2. Characteristics of the sample, per year (continued)

Gleason score

2-4 28 (20%)

5-7 44 (47%)

8-10 14 (15%)

Total 94 (100%)

PSA (ng/mL) level by category n (%)

4-100 69 (73%)

>100 25 (27%)

Total 94 (100%)
2005 No. (%) PSA (ng/mL) PCan (%)
Age at enrolment (years)

30-50 2 (4%) 4-25 26 (47%)
51-70 26 (46%) 26-50 8 (14%)
=71 29 (50%) 51-75 7 (12%)
Total 57 (100%) 76-100 5 (8%)
Race/ethnicity >100 11 (19%)
East Indian 8 (14%)

African 39 (68%)

Other 10 (18%)

Total 57 (100%)

Gleason score

2-4 11 (19%)

5-7 30 (53%)

8-10 16 (28%)

Total 57 (100% )

PSA (ng/mL) level by category n (%)

4-100 46 (81%)

>100 11 (19%)

Total 57 (100%)

PSA: prostate-specific antigen; PCa: prostate cancer.

Cardiovascular disease is the leading cause of death in
Trinidad and hypertension is more common in Africans than
South East Asians. In addition, Trinidad has the highest prev-
alence of diabetes in the western hemisphere and is more
common in South East Asians than Africans. One possible
contributing factor is screening; this raises the issue of wheth-
er screening for PCa is appropriate to reduce mortality. In the
United States, the reduction in mortality has been attributed
to screening, although there is no evidence.”?* However,
two recent landmark trials (the European Randomized Study
of Screening for Prostate Cancer (ERSPC)** and the US-based
Prostate, Lung, Colorectal, and Ovarian (PLCO) Cancer
Screening Trial?®) have shown a small survival benefit for
screening, but there remains a potential risk of overdiagnosis
and overtreatment.

An important epidemiological feature of PCa in Trinidad
is the large ethnic disparity between Africans (68%) and
South East Asians (14%). Our findings support the emerging
global pattern of the disproportionate burden of PCa among
men of African ancestry. More importantly, we identify a
unique population in which two diaspora are at the opposite

ends of the PCa epidemiological spectrum. Such coexistence
at the extreme ends of the spectrum is rare in a confined
geographical location and presents opportunities for further
investigation. In addition, this finding presents a dilemma
because there are no primary prevention strategies for PCa.
An approach to reducing the racial disparity in stage and sur-
vival may require offering Africans earlier and more aggres-
sive screening, although there are no data from randomized
controlled trials demonstrating that screening decreases the
proportion of advanced-stage disease or reduces mortality.
Further research needs to be directed at identifying biologic
markers and genetic susceptibility factors, as well as addi-
tional socioeconomic factors, including use of health care
systems, distance from health care, diet, literacy and health
beliefs, to inform appropriate interventions.

Another important finding of the study was the link
between PSA level and mortality. Patients with a PSA level
of >100 ng/mL had a 5-year survival rate of 55% compared
with patients with PSA level of 4 to 25 ng/mL with a 5-year
survival rate of 83%; this difference was statistically signifi-
cant (log-rank test, p < 0.001). In addition, we performed a
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Table 3. Hazard ratios and 95% confidence intervals for
risk factors of mortality in patients with prostate cancer

Risk factor Hazard ratio (95% CI)  Significance
Age ( >60 years) 1.2 (0.34-4.09) 0.588
Ethnicity (African) 1.2 (0.70-2.11) 0.495
GLN* ( >5) 1.5 (0.70-3.15) 0.310
PSA (>100) 3.3 (1.89-5.82) 0.001

GLN: Gleason score; PSA: prostate-specific antigen; Cl: confidence interval.

Cox regression analysis to predict the survival experience
on the independent variables of age, ethnicity, PSA level
and Gleason score. We found that only PSA level was a
significant predictor of survival (HR 3.3, 95% Cl, 1.89-5.82)
such that there was a 3.3-fold greater risk of mortality in
patients with a PSA level >100 ng/mL compared to the other
groups. Age and ethnicity were not predictors of survival
outcomes. Generally, patients with a high tumour burden do
poorly than patients with a low tumour burden irrespective
of treatment regimen. As prognosis depends on the disease
burden at diagnosis (which is influenced by more metas-
tases on bone scan, high concentrations of bone-turnover
markers and raised PSA concentration), we recommend the
use of PSA levels as a strong prognostic indicator, espe-
cially in our setting in which the latter is often the only one
performed.?*?% We propose the development of prognostic
risk groups based on variables, such as clinical T stage,
serum concentrations of PSA and biopsy grade or Gleason
score and the creation of nomograms for which the 5-year
outcome after various treatments can be related to each
patient’s characteristic.

When patients were stratified by PSA levels we found an
unusual distribution of cases. The distribution was bimodal
such that larger number of patients were found in the 4 to
25 ng/mL or the >100 ng/mL strata. In recent years, screen-
ing awareness has resulted in an increase in the number
of men being screened at an earlier age. Therefore, early
detection may be responsible for the large number of PCa
cases seen in the 4 to 25 ng/mL range. On the other hand,
in the >100 ng/mL group the higher number of prostate
cancer patients may be attributed to men who choose not
to be screened at an early age; these men therefore present
with more advanced disease and higher PSA levels. In regard
to patients with PSA levels in the gap between 26 and
100 ng/mL, the smaller number of cases observed are
patients who were not screened and would have remained
relatively asymptomatic for PCa.

Many of our findings, particularly the relationship between
Gleason scores and survival and PSA levels and survival,
have been well-established in the literature. The relevance
of this study is the very different PCa occurrence in the two
major ethnic groups, as well the increasing mortality rates
between the years 2002 and 2005.

A major limitation of our study, particularly in our setting,
was the unavailability of all relevant data, particularly PSA
and Gleason scores. This resulted in some cases (<5%) not
being included in the analysis. Some patient records were
lost due to mismatched identification numbers and names
such that their medical records could not be retrieved. The
issue of the accuracy in determining the true Gleason grade
in a biopsy was also considered. Unfortunately, errors in
the predicted biopsy Gleason score are common. Gleason
grading and scoring are largely subjective, and since not all
pathologists may be equally proficient in reading Gleason
grades, especially on the small thin-needle core tissue sam-
ples obtained at biopsy, observer variation does occur.

Conclusion

This is the first study of its kind to provide evidence of sur-
vival rates among patients with PCa in Trinidad. In addition,
the epidemiological features PCa in Trinidad at the begin-
ning of the millennium show an average age of occurrence
of 71 (range: 34-89). It is more common among African men
than in other ethnic groups. A PSA of >100 ng/dL was asso-
ciated with a 3-fold higher risk of death. A Gleason score
between 8 and 10 was also associated with a lower survival
rate. Therefore, PCa remains an important contributor to
morbidity and mortality for men in Trinidad. Unfortunately,
the existing treatments, as well as surgical approaches, have
not been fully effective to prevent or treat PCa.
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