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INTRODUCTION                                                    

According to the American Cancer Soci-
ety the global burden of cancer in 2007 was 
estimated to be 12.3 million new cases with 
a total of 7.6 million cancer deaths1. As the 
average age of a population increases, the in-
cidence of cancer rises and increasingly ac-
counts for death. The most common cancers 
worldwide in both sexes (lung and bronchus, 
breast, prostate, cervix uteri, stomach, co-
lon and rectum, liver) are related to age and 
environmental exposures such as tobacco, 
alcohol, diet, and hepatitis B virus. Breast 
cancer in women and prostate cancer in men 
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are an increasing burden also in the develop-
ing world as life expectancy increases due 
to improvements in public health and socio-
economic indices2.

Prostate cancer is the � fth most common 
cancer globally, and the second most com-
mon cancer in men. Worldwide, there are 
an estimated 782,647 new cases of prostate 
cancer and 253,906 deaths annually1, an im-
portant cause of cancer morbidity and mortal-
ity. Therefore, prostate cancer detection and 
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has been widely validated as a useful prog-
nosticator.  In Europe and North America, 
patients are currently strati� ed for different 
therapeutic modalities based on the Gleason 
score7. The measurement of serum PSA is 
also a general prognostic factor for prostatic 
carcinoma and correlates fairly well with tu-
mor volume in most populations8.   

The Gleason system is based on the degree 
of glandular differentiation and the growth 
pattern of the tumor in relation to the stroma, 
as evaluated on low-power microscopic ex-
amination. The Gleason score does not take 
cytological characteristics into consideration, 
and � ve distinct patterns of growth and glan-
dular differentiation are separated based on 
arbitrary, although easily de� nable, cut-off 
points.

PSA is a 34-kilodalton glycoprotein se-
creted by prostatic epithelial cells, unless 
they are extremely poorly differentiated. Se-
rum determination of PSA is useful in the 

treatment is under intense study in Europe 
and North America3.

One of the most important risk factors for 
prostate cancer  in the United States is Af-
rican-American descent and, while screening 
for prostate cancer is recommended for Cau-
casian, Asian and  Hispanic men at age 50, 
for African-Americans it is recommended at 
age 40.4,5 The increased risk amongst men of 
African-American descent is believed to be a 
result of increased frequencies of predispos-
ing genes, adverse environmental factors and 
poor access to healthcare, but delineating the 
exact roles of these factors has proven dif� -
cult6.  

 Prostate cancer is clinically staged using 
the American Joint Commission on Cancer 
and the Whitmore-Jewett clinical staging 
systems. The Gleason histological grading 
system is widely used for prostatic adeno-
carcinoma and is believed to be an important 
factor for prognosis. Based on the primary 
and secondary patterns, the Gleason score 

Table 1: University College Hospital Ibadan Cancer Registry Data on most common cancers seen between 1991 and 2000.

CANCER TYPE 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Male

Hepatocellular 15 33 18 12 32 31 23 37 12 51

Prostate 3 39 22 34 63 58 49 75 22 100

Lymphoma 33 35 35 15 32 42 20 43 9 28

Lung 2 13 6 0 14 14 4 10 2 9

Sarcoma 1 4 3 0 1 5 2 0 1 2

Colon 1 13 9 4 7 8 6 8 0 13

Female

Breast 105 190 240 73 214 170 165 199 71 257

Ovary 10 14 9 9 7 20 14 28 9 18

Endometrial 1 14 6 5 10 7 10 9 2 5

Cervix 19 146 151 68 168 143 145 172 22 170

Lymphoma 19 30 10 9 23 16 3 16 5 23

Lung 0 5 2 1 1 2 3 0 2 4

Sarcoma 0 1 1 0 0 2 1 1 0 0

Colon 1 5 3 3 6 6 4 5 1 5
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diagnosis of prostate cancer. The test has a 
high sensitivity, but rather low speci� city, it 
is rapid and inexpensive and is minimally in-
vasive9. Clinical testing for serum PSA was 
introduced in the late 1980s and has had a 
major impact for screening, early diagnosis 
of prostate cancer, monitoring of established 
disease, and as a general prognostic factor 10.

A standard PSA immunoassay measures 
the total amount of PSA bound to antichy-
motrypsin along with free PSA; the PSA 
bound to �-macroglobulin is not measured by 
this technique.  

Elevated serum PSA levels may result 
from prostatic disease processes in which 
there is increased production of PSA and/or 
when there are architectural abnormalities 
that allow easier access of PSA to the circula-
tion11.Prostatic carcinoma is characteristical-
ly associated with a markedly elevated PSA, 
except for poorly differentiated cancers.

The incidence of prostate cancer in Nige-
rians is believed to be increasing, and it has 
become the number-one cancer in Nigerian 
men, moving ahead of hepatocellular carci-
noma in incidence and mortality12. A study in 
Ibadan carried out in 2000 demonstrated that 
the normal value for PSA in men with benign 
prostatic hypertrophy (BPH) was in the range 
of 0-4 �g\l.12 A PSA value of greater than 10 
�g/l is considered frankly elevated while a 
value in the 4-10 �g/l range is borderline el-
evated in this population13,14. 

Although several studies correlating Glea-
son grades and PSA for prostate cancer have 

been reported in the English literature, none 
has been reported for our center, despite the 
increasing importance of this cancer among 
our male population. The present study was 
undertaken in order to investigate the correla-
tion between histological grading of prostatic 
carcinoma and serum PSA levels in an indig-
enous African population.

PATIENTS AND METHODS                                  

The University College Hospital (UCH) 
Ibadan, established in 1952 as an af� liate of 
the University College Hospital in London, 
UK, uses a cancer registry that was created in 
1960 by the British Empire Cancer Campaign 
and is maintained by the Department of 
Pathology and the College of Medicine, 
University of Ibadan, Nigeria, established as 
independent units in 1962. The UCH Ibadan 
is a 900-bed facility and serves as a regional 
cancer center for South-Western Nigeria 
where about 50 million of the estimated total 
population of 140 million Nigerians live.

The clinical laboratory at the UCH  has 
published an analysis of the range of PSA 
values in a population of normal men and 
men with BPH13. 

The present report includes all cases of 
prostate cancer diagnosed from 1998 to 2000. 
Our study was favored by the following factors: 
the data set used for this study was from a 
well-run hospital-based cancer registry, the 
catchment area for this registry is large with 

Table 2: Clinical stage distribution of patients.

Clinical stage Number Percentage

A 0 0

B 41 61.1%

C 7 10.5%

D 19 28.4%

Total 67 100%
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a population base of about 50 million people, 
multi-disciplinary care optimizes the quality 
of the data yielded in our cancer centre and the 
histological grading is reliable because one of 
the pathologists was involved in a previous 
international correlation study of Gleason 
grading of prostatic adenocarcinoma15.

The cases were selected based on the 
following criteria: 

histologically con� rmed prostatic 1. 
adenocarcinoma, 

a pre-treatment PSA value, 2. 

treatment at the UCH Ibadan and available 3. 
records, and 

specimens suitable for histopathological 4. 
review using the Gleason histological 
grading15.

For the analysis we used the Whitmore-
Jewett staging system17. The patients’ 
medical records were reviewed blinded to 
the results of the PSA and histopathological 
grading subsequently conducted. File reviews 
were conducted by the � rst author, medical 
records of� cers, and two residents in training 
in pathology. The � rst author veri� ed the 
consistency of all the data which were then 
entered into a database.  

The surgical specimens were � xed 
in formalin and routinely processed into 
paraf� n blocks, from which slides stained 

with hematoxylin and eosin were prepared 
and reviewed by three pathologists. 

Histopathological diagnosis was made 
using the classi� cation adopted by the Veterans 
Administration Cooperative Urological 
Research Group18. Over 98% of prostate 
cancer types in the UCH Ibadan Cancer 
Registry are adenocarcinomas. This study 
reports on a subset of these adenocarcinomas. 
The Gleason grade and score were used to 
classify the samples19.  

Each pathologist reviewed the slides 
using the Gleason grading system, assigning 
a � rst and second grade pattern, thereafter 
summing up the grades to obtain the Gleason 
score. Discrepancies were resolved at a 
consensus review. Scores were assigned for 
needle biopsies by doubling the value of the 
highest grade, while those for prostatectomies 
were a sum of the two most dominant grade 
patterns.

The data obtained were subjected to sta-
tistical analysis using Microsoft Of� ce Excel 
2003 and the SPSS 11 statistical package. 
Frequencies of variables were determined and 
cross-tabulations of the variables were gene-
rated. Continuous variables were summarized 
using means ± standard deviations. Student’s 
t-test was employed to compare means to de-
termine statistical signi� cance. Spearman’s 
correlation coef� cient was employed to test 
the relationships between serum PSA, clini-
cal stage, Gleason grade and Gleason score. 

Fig. 1: Age distribution of 67 patients with prostatic 
adenocarcinoma.

0

5

10

15

20

25

30

50-59 60-69 70-79 80-89 90-99

Age range (years)

N
um

be
r o

f c
as

es

Fig. 2: Distribution of Gleason grades.
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The level of statistical signi� cance was set at 
p � 0.05.

RESULTS                                                                      

Table 1 illustrates the frequency of the most 
common male and female cancers recorded 
in the Ibadan Cancer Registry from 1991 to 
2000. During this decade, a dramatic increase 
in the frequency of prostate cancer was noted 
relative to other cancers in men, and it is 
the third most prevalent cancer overall after 
breast and cervical cancer in females, and the 
leading cancer in Nigerian men at Ibadan.  

In total, 67 men had PSA performed 
at diagnosis and prior to therapy between 
January 1998 and December 2000. None of 
the patients was taking � nasteride at the time 
of diagnosis that could interfere with serum 
PSA levels.20 All patients were Nigerian 
African males resident in South-Western 
Nigeria. The patients’ age ranged from 50-99 
years, with a mean (± standard deviation) of 
67.4 ± 10.8 years. Most patients in this series 
were in their seventh decade of life (Fig. 
1). Forty-one (61%) patients presented with 
clinical stage B, 7 (10%) with stage C and 19 
(28%) with stage D tumors (Table 2).

Twenty-nine patients had needle biopsy 
and 38 had either retropubic prostatectomy 
or transurethral resection of the prostate. 

Twenty-� ve (37.3%) patients presented 
with Gleason grade 3. Only 14 (20.9%) 

patients had a well-differentiated (grades 
1 and 2) prostatic adenocarcinoma (Fig. 2). 
The modal Gleason score was 6, while only 
18 patients (26.9%) had a Gleason score < 5 
(Fig. 3).

The predominant Gleason grade was 3 
as demonstrated in Fig. 2. The mean was 
3 and the median was 3.3 showing that the 
distribution was skewed to higher grades. 
Similarly, Fig. 3 shows the distribution of 
Gleason scores with a mean of 6.4 (median 
6), and the distribution was skewed towards 
higher scores.  

The mean serum PSA was 207.9 ± 221.3 
�g/l (range 10-940.5 �g/l).  Fifty-� ve percent 
of our patients had PSA values >100 �g/l.

 As shown in Figure 4, there was a 
trend of increasing serum PSA levels with 
increasing histological grade (Spearman’s 
correlation coef� cient = 0.233, p = 0.058). 
The mean serum PSA level for cases with 
grade-1 adenocarcinomas (73.0 ± 57.2 �g/l) 
was signi� cantly lower than that for grade-5 
adenocarcinomas (322.3 ± 246.8 �g/l) (p = 
0.03).   

There was a statistically signi� cant 
positive correlation between increasing 
mean serum PSA levels and Gleason score 
(Spearman’s correlation coef� cient = 0.40, 
p = 0.001) (Fig. 5). The mean serum PSA 
levels for patients with a Gleason score of <6 
(124.2 ± 147.3 �g/l) was signi� cantly lower 
than that of patients with a Gleason score of � 

Fig. 3: Distribution of Gleason scores. Fig. 4: Correlation of mean (± SEM) serum PSA and Gleason 
grade.
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6 (238.6 ± 236.8 �g/l) (p = 0.003). There was 
no signi� cant correlation between patient age 
and clinical stage. However, PSA levels were 
signi� cantly lower in patients with stage B 
disease (110.6 ± 122.6 �g/l) than in patients 
with stage D (394.3 ± 260.7 �g/l (p < 0.001).

DISCUSSION                                                             

A recent census in Nigeria will facilitate 
the institution of a country-wide cancer re-
gistry; an effort already under way with the 
generous support of the World Health Orga-
nization and the Exxon Mobil Foundation.  

Cancer of the prostate is currently the 
most frequent malignancy of the adult Nige-
rian male as documented by the UCH Ibadan 
cancer registry. The new registries will facili-
tate the evaluation of prospective trials for the 
screening of prostate cancer and the use of in-
novative and cost-effective treatment strate-
gies best suited to our limited resources. 

The PSA levels in men with prostatic ade-
nocarcinoma in this study ranged from 10 
�g/L to 940 �g/L with a mean of 208 �g/L. 
There was positive correlation between serum 
PSA and Gleason grade as well as Gleason 
score in our cohort of Nigerian African men 
with prostate cancer. Our � ndings are in 
agreement with results from studies carried 
out by other researchers in Nigeria and North 
America21. 

It should be noted that several conditions 
other than prostatic adenocarcinoma may ac-
count for an elevation of serum PSA. These 
include BPH, clinical prostatitis, urinary tract 
infection, urethral instrumentation, transu-
rethral resection of the prostate, prostatic 
needle biopsy, and the transitory elevation 
following ejaculation9,22.  While we are reaso-
nably certain that none of the patients had 
undergone any procedures (including instru-
mentation), none had recently taken � naste-
ride20, and none had symptomatic prostatitis, 
subclinical prostatitis could not be entirely 
ruled out.  It is well known that the volume 
of the tumor correlates with the serum PSA 
levels in patients with prostatic cancer23, but 
such measurements were not done in this co-
hort of patients because of the lack of appro-
priate ultrasound probes.

In the present study, 61% of the patients 
had localized prostate cancer, while 39% 
were stages C or D. Fifty percent of our 
patients had PSA values >100�g/l. In a 
study of serum PSA levels in 703 American 
men with localised prostate cancer, the PSA 
values obtained in 99% of the patients were 
below 50 �g\l and only 1% had a PSA value 
> 50�g/l21. In a study done by Amayo and 
Obara, evaluating PSA in East African men 
with prostate cancer, the PSA values ranged 
from 1.78 �g/l to 4339 �g/l24. Other studies 
from Nigeria also corroborate the differences 
in PSA values between African men on one 
hand and American and African-American 
men on the other25. These studies suggest 
that higher PSA values in African men with 
prostate cancer are probably due to higher 
tumor stages in African than in American 
patients.

However, a few weaknesses of this study 
are acknowledged: 1) the retrospective nature 
of the study, which is subject to retrieval bias; 
2) the small sample size of the study and 3) 
the lack of a national health system with re-
sources for tracking follow-up.  

Three large screening trials in the United 
States, Canada, and Europe will be completed 
in a few years26,27.  An analysis from Efstathiou 

Fig. 5: Correlation of mean (± SEM) serum PSA and Gleason 
score.
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et al. suggests that screening for prostate 
cancer increases the detection of early-stage 
cancers, lowers mortality and substantially 
lowers morbidity28. Furthermore, follow-
up strategies using PSA can predict which 
patients are most likely to have recurrence 
and thereby suggest who may need further 
therapy to prolong survival29.  At least two 
large databases in the United States are 
conducting randomized trials of therapy 
for early and late-stage prostate cancer28. 
Similar multi-center collaborative studies 
among Nigerian populations should increase 
the understanding of the natural history 
of prostate cancer in our environment and 
help us to further understand the best use of 
resources for our setting. Further studies are 
also required to determine ancillary markers 
that will complement serum PSA and Gleason 
grading in the diagnosis and prognosis of 
prostate cancer in African patients.
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