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Introduction: Men with West African ancestry living in Europe and North America are at higher risk of being diagnosed
with prostate cancer, are diagnosed at a younger age, and have more severe disease characteristics. Published reports present
a conflicting picture of the disease in sub-Saharan Africa. We aimed to study the clinical and pathological features of men
undergoing prostate biopsy from different racial backgrounds in South Africa in an attempt to characterise the disease
locally. Our hypothesis was that black African men presenting to our service had more severe disease characteristics than
other patients.
Methods: All patients who underwent a prostate biopsy at Groote Schuur Hospital, Cape Town from July 2008 to July
2014 were studied. For each patient, data were collected on age, self-assigned race, presenting symptoms, prostate-specific
antigen (PSA) level, prostate volume, and histological diagnosis.
Results: A total of 1016 patients were studied. 162 (15.9%) were black and 854 (84.1%) were coloured (mixed ancestry),
white, or Asian. Black patients were compared as a group to the coloured, white and Asian patients. The black patients in
the series had higher PSA values (mean 167.8 vs 47.7, median 16.4 vs 10.9, p < 0.001), were more likely to be diagnosed
with cancer (57.4% vs 44.5%, p = 0.003), were more likely to present with locally advanced cancer (T3/4 16.1% vs 8.9%,
p = 0.028), and were more likely to have high grade disease (Gleason ≥ 8 45.2% vs 30.5%, p = 0.011). There was no
difference in age, presenting symptoms, or prostate volume.
Conclusion: The black men diagnosed with prostate cancer at Groote Schuur Hospital had significantly worse clinical and
pathological characteristics than the non-black men. Interpreting these differences as representative of a more common or
aggressive disease among black men is not possible due to study limitations.
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Introduction
Prostate Cancer (PCa) is one of the most common cancers
diagnosed in men.1 In South Africa, prostate cancer is the
most frequently diagnosed cancer in men, and is second only
to lung cancer in terms of mortality.2
African American men have been shown to have a higher
incidence of PCa, higher stage at presentation, higher
histological grade, a greater propensity to relapse after
treatment, and a higher disease-specific mortality.3,4 Men
with West-African ancestry living elsewhere, such as South
America, the United Kingdom and the Caribbean, have
similarly high rates of prostate cancer.5-7 Delayed diagnosis
accounts in part for the higher stage at presentation and
possibly some of the increased mortality. This delay in
diagnosis has been attributed to healthcare access problems,
reduced health-seeking behaviour, and often health-provider
prejudice.8 Studies attempting to correct for these factors
conclude that they do not account for all of the discrepancies
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seen and that some of the differences in disease characteristics
must be due to differences in tumour biology between African
American men and other American men.9 These are most
likely the result of underlying genetic factors.4
By contrast, epidemiological studies on populations within
Africa report far lower incidences of prostate cancer than
those reported in populations of African descent in Europe
and the Americas.10 There is some evidence, however, that
these rates are misleadingly low due to underdiagnosis and
underreporting of cases.11,12
Studies focused on South Africa have uniformly found PCa
to be more common in white than black South Africans.2,13
Other studies have questioned this.14 These seemingly
discordant findings suggest that prostate cancer in the South
African black population might be underdiagnosed. Prostate
cancer incidence within a population is heavily influenced by
screening practices. Due to lower socio-economic status, the
average black male in South Africa might be less likely to be

screened for prostate cancer, and thus be less likely to have
a prostate biopsy than one of his white, coloured or Asian
counterparts. This is illustrated by the finding that the biopsyproven incidence in black men in South Africa is less than a
quarter that of white South African men, but their mortality
rate is more than double.2
We set out to analyse our biopsy database to characterise
the clinical and pathological nature of PCa in black and nonblack men in the Western Cape. This data is vital to inform
service provision planning. Our working hypothesis was that
the black patients within our population might present with
higher serum Prostate Specific Antigen (PSA) levels, larger
prostates, more locally advanced tumours, and tumours of a
higher histological grade. We also thought that black patients
might be more likely to present with lower urinary tract
symptoms, and less likely to have been biopsied as a result of
PSA screening.

Materials and Methods
Approval for the study was obtained from the Human
Research Ethics Committee of the University of Cape Town
(REB# 099/2015). A comprehensive literature review on
the topic of prostate cancer and race was carried out using
Medline and Google Scholar.
The study was performed within the Division of Urology
at Groote Schuur Hospital in Cape Town, South Africa.
Since 2008, the division has prospectively kept a database of
all the patients undergoing prostate biopsy. All patients had
been referred to the urology service via normal channels and
had biopsies as part of routine clinical care. Indications for
prostate biopsy included an elevated serum PSA level or an
abnormal digital rectal examination (DRE). We routinely
perform a 12 core transrectal ultrasound-guided biopsy under
local anaesthetic.
A retrospective analysis of the database was performed,
covering the patients biopsied between July 2008 and
June 2014. Data points analysed were age, race, PSA value
(in ng/ml), presenting symptoms, findings on DRE, and
histopathology results (Gleason score). Men were excluded
if PSA value, histology result or self-assigned race was not
available. There was no attempt to impute other missing data
points. Patients’ self-assigned race, as recorded by hospital
administration staff, was obtained from the electronic patient
record database. The hospital record-keeping system uses
the same race categories as those used in the South African
census, namely Asian/Indian, Black, Coloured, and White.
In keeping with our hypothesis that black patients might
have worse clinical and pathological features, we compared
the coloured, white and Asian patients as a group (“nonblack” patients) with the black patients. We examined the
mode of presentation of the patients and classified them
into four groups. Asymptomatic patients were those who
presented requesting PSA screening without symptoms of
prostate pathology, or those who were referred to us having
had a screening PSA. Men presenting with symptoms were

classified as having LUTS (obstructive or irritative lower
urinary tract symptoms), symptoms of metastases (bone
pain, loss of weight, paraplegia), or other (haematuria,
haematospermia, etc.).
In the analysis, Gleason score was divided dichotomously
in two different ways. Firstly, since Gleason 6 tumours are
often considered insignificant, we compared Gleason 6 vs ≥ 7.
Secondly, since Gleason 8-10 tumours are often termed high
grade, we compared those to Gleason ≤ 7 tumours. Nominal
variables (positive biopsy and Gleason score) were compared
using Pearson’s Chi-squared test, normally distributed data
(age) were compared using the Welch two sample t-test,
and non-parametric variables (PSA and prostate volume)
were compared using the Wilcoxon rank sum test. Statistical
significance was defined as a p-value ≤ 0.05.

Results
The database contained details on 1027 men. 11 patients were
excluded from the analysis due to missing data on PSA value,
race group, or histology results. Thus, a total of 1016 patients
were included in the analysis. 162 (25.9%) were black,
757 (74.5%) were coloured, 89 (8.8%) were white, and 8
(0.8%) were Asian. The mean age of the cohort was 65.8
years, and was matched across race groups. Other missing
data included 47 with no presenting symptom, 6 with no age,
87 with no DRE findings, and 24 with no prostate volume.
The rate of screening in this cohort was low, with only
21.5% of the patients being asymptomatic. The likelihood of
a positive biopsy among the asymptomatic men was similar
between the black and non-black patients (41.4% vs 42.8%,
respectively). 77.2% presented with LUTS, 0.8% with
symptoms of metastases, and 0.7% with other symptoms.
There were no statistically significant differences between
the race groups in terms of presenting symptoms (p = 0.731).
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Figure 1: Mean age and symptom distribution; median
prostate volume
VOL. 56 NO. 2

JUNE 2018

SAJS

55

Findings on DRE among patients w
Patient-matched PSA values (log10 scale)

Patient-matched PSA values (log10 scale)

10000
10000

100%

T4, 3,4%

T4, 2,9%
T3; 7,0%

90%

T3; 13,8%

1000
1000

80%
100
100

70%

PSA (ng/ml)

Patient-matched PSA values (log10 scale)

T2; 47,8%

Non-black patinents
Black patients

60%

1010

T2; 44,8%

50%

11
40%
0,1
0.1

Non-black patients
Black
patients
Black
patients

30%

Non-black patinents

Figure 2: Scatter plot of all PSA values – black vs non-black
(p < 0.001)

Biopsy Results

90%

Gleason ≥8
25,9%

Gleason ≥8
13,7%

Gleason 7
11,6%

80%

70%

Gleason 7
14,2%

Gleason ≤6
18,7%

60%
Gleason ≤6
17,3%

50%

40%

30%

Benign
55,9%
Benign
42,6%

20%

10%

Black patients (n=162)

Non-black patients (n=844)

Figure 3: Histological diagnosis – black vs non-black
More black patients presented with obstructive urinary
symptoms (70.6% vs 64.3%), but this difference did not
achieve statistical significance (p=0.127) (see Figure 1).
Black patients had significantly higher PSA values than
the coloured, white and Asian patients (p < 0.001). The
mean PSA value among black patients was 167.8 ng/ml,
compared to 47.7 ng/ml in the non-black patients. The
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Figure 4: Digital rectal examination findings
mean values in both groups were somewhat skewed by a
few very high outliers. Median PSA values were 16.4 and
10.9 ng/ml, respectively (see Figure 2). Mean estimated prostate
volume was higher in the black patients (57.8g vs 50.6g), but
this was not statistically significant (p = 0.165). There was
also no statistically significant difference, with respect to
race, in the PSA densities of the patients who had negative
biopsies (mean PSA-d 0.433 ng/ml/ml in black patients vs
0.376 ng/ml/ml in non-black patients, p = 0.3603). The
overall positive biopsy rate was 46.6%. Coloured, white
and Asian patients had cancer diagnosed 44.5% of the time,
while black patients had positive biopsies in 57.4%. This
translated into black patients having a 29% higher chance of
being diagnosed with cancer, which was highly statistically
significant (p = 0.003). The mean ages of men with positive
biopsies were similar between black and non-black patients
(68.3 vs 67.2 years).
Higher grade tumours were noted in the black patients.
They were significantly more likely to have tumours that were
Gleason ≥ 7 (74.4% vs 62.5%, p=0.033) and Gleason ≥ 8
(51.1% vs 36.5%, p = 0.011) (see Figure 3). Black patients
were more likely to have extraprostatic disease clinically. Of
the black patients diagnosed with cancer, 15/93 (16.1%) had
T3 or T4 disease on DRE, compared to 34/380 (8.9%) of nonblack patients (p = 0.028) (see Figure 4).

Table 1 – Summary of results.
Black
Patients
n = 162
(15.9%)

NonBlack
Patients
n = 854
(84.1%)

Total
n = 1016

p -value

Asymptomatic

29/162
(18.5%)

177/854
(21.8%)

206/1016
(21.2%)

0.731

Obstructive
symptoms

115/162
(71.0%)

555/854
(65.0%)

670/1016
(66.0%)

0.125

PSA value in ng/ml
(mean / median)

166.8 /
16.4

47.5 /
10.9

66.6 /
12.0

< 0.001

Prostate volume
(mean / median)

57.8g /
40.5g

50.6g /
40.9g

51.7g /
41.0g

0.165

Positive biopsy

93
(57.4%)

380
(44.5%)

473
(46.6%)

0.003

Gleason ≥ 7

65/93
(69.9%)

214/380
(56.3%)

307/473
(64.9%)

0.033

Gleason ≥ 8

42/93
(45.2%)

116/380
(30.5%)

158/473
(33.4%)

0.012

DRE - T3/T4

15/93
(16.1%)

34/380
(8.9%)

49/473
(10.4%)

0.028

Discussion
Worldwide variations in PCa incidence and aggressiveness
exist in patients from different racial or ethnic backgrounds.
This is perhaps most striking when United States men from
African or European ancestry are compared. African American
men are known to have higher incidence, a more aggressive
disease phenotype and increased mortality from PCa.4
Limited data exists about the nature of PCa in sub-Saharan
Africa. A comprehensive review of PCa in men of African
origin suggested that it is more common in African American
men, but considerably less so in sub-Saharan men.14 Reasons
for this difference could be due to poor access to health care,
reduced PSA screening or differences in aggressiveness
of the disease phenotype in sub-Saharan men. This review
concluded that problems with epidemiological data from subSaharan Africa may lead to an underestimate of the actual
PCa incidence and mortality rates.
A recent study based on the South African cancer registry
found a low incidence and mortality of PCa in black South
African men.2 Age specific incidences of PCa in black, white,
coloured, and Asian/Indian populations were: 19, 65, 46,
and 19 per 100 000 respectively. Age specific mortality rates
were 11, 7, 52, and 6 per 100 000 respectively. The authors
concluded that these differences may result from inadequate
and variable reporting and diagnostics of PCa between groups

in South Africa, rather than giving an accurate picture of the
disease.
The black patients presenting to our service had more
severe clinical and pathological features than the coloured,
white and Asian patients. Despite being matched for age,
black patients presented with higher PSA values, had a higher
risk of being diagnosed with cancer, were more likely to
have locally advanced disease, and were more likely to have
high grade tumours. There are several potential explanations
for these observed differences. The equal proportions of
asymptomatic black and non-black patients in the series
suggest that the worse disease characteristics seen in our black
patients was not due to reduced screening in that population
group. Because the risk of having a positive biopsy was
similar amongst the black and non-black men who had been
screened, the different rate of positive biopsies was accounted
for by the symptomatic men. It could be that black men in
Cape Town only access the healthcare system or are referred
for biopsy when their symptoms are particularly severe. In a
screening study at Tygerberg Hospital in Cape Town, Heyns,
et al.15 found there was a low rate of prostate biopsy among
the black patients with abnormal PSA values. It is therefore
also possible that our black patients were less likely to be
recommended for or accept the recommendation of a prostate
biopsy if they were minimally symptomatic.
Despite these possible health access explanations for the
racial discrepancies seen, it seems likely that there is an
underlying biological factor at play. The mean ages between
race groups were matched, both overall and amongst the men
diagnosed with CaP. This would suggest that black men were
either developing prostate cancer at a younger age or that they
were prone to a more rapidly progressive disease. The finding
that the black patients in the series were at significantly greater
risk of being diagnosed with high grade tumours is also an
indication that the cancers diagnosed were more progressive
and/or more longstanding.
Prostate sampling bias is a phenomenon that arises from
the random nature of the prostate biopsy – the same volume
of cancer in a larger prostate will be more easily missed
at biopsy, and smaller foci of higher grade tumour will
similarly be missed. Because the prostate volumes were not
significantly different between black and non-black patients,
the differences noted were not due to such a bias.
When comparing our data to that of developed countries,
the worse clinical and pathological features seen in our
black patients is seemingly on a background of generally
more severe disease among all of our patients. Overall, the
patients in our series presented to us largely with symptomatic
disease. A study published in 2001 found that 75% of US men
over the age of 50 had previously been screened for prostate
cancer.16 The finding that only 21% of our patients were
asymptomatic shows indirectly that the rate of PSA screening
in our population is probably very low. The overall positive
biopsy rate of 46.6% is somewhat higher than those of other
published series of first time TRUS-guided prostate biopsies,
which one review reported to be 38–42%.17 Our high rate is
probably another reflection of the low level of screening in our
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population. Our patients also presented with a higher rate of
high grade disease than that seen in other settings. Only 35.1%
of our patients had Gleason scores of 6 or less. A review of
the CaPSURE database in the US reported that 64.9% of men
on the database had Gleason scores of 6 or less.18 The higher
PSA values, higher Gleason scores and higher rate of locally
advanced tumours that we see in our series are indicative of
delayed diagnosis. Men served by the public health system in
South Africa are less likely than their European or American
counterparts to be screened for prostate cancer when
asymptomatic. It is also possible that when South African men
do become symptomatic, they are less likely to be tested for
prostate cancer – due to healthcare access problems, reduced
health-seeking behaviour, or health provider practices. Black
South African men could be more affected by these problems
than coloured, white, or Asian patients.
We identified several limitations to our study. Firstly, it
was not possible to estimate prostate cancer incidences,
since the population we serve is poorly defined and there are
a number of other facilities in these areas at which patients
might undergo prostate biopsy. Secondly, we have no data on
the subsequent management of these patients or their outcome
following treatment. Thirdly, although we found significant
differences between the black and the non-black patients in
our series, our study was not able to determine the underlying
reasons for these discrepancies. The racial, genetic, and
socioeconomic makeup of South African communities
is somewhat heterogeneous, and so our findings may not
necessarily pertain to other areas of the country.
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Conclusion
Our study has demonstrated that the men who had prostate
biopsies at Groote Schuur Hospital during 2008–2014 had
more severe clinical and pathological characteristics of
prostate cancer, compared to American and European data.
The black patients we saw presented with significantly
worse disease characteristics than their coloured, white, or
Asian contemporaries. They had higher PSA values, were
at higher risk of having cancer diagnosed, had higher grade
tumours, and had more locally advanced disease.
The underlying reasons for these differences are speculative
and are likely to be multifactorial. Delayed presentation due
to healthcare access disparities and different health-seeking
behaviours could account for some of those differences.
The different CaP characteristics seen could also be due to
underlying biological factors. Whether different biological risk
is due to genetic or environmental factors is also uncertain.
Large genetic and epidemiological studies are required to
answer these questions.
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