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Abstract
Background: Prostatic Specific Antigen (PSA) is one of the promising tumor markers of

this decade. PSA level correlates positively with age and prostatic volume, and age-adjusted
PSA values and the PSA density can be used to more precisely screen for prostatic carcinoma.

Aim of the Study: Is to identify the effect of body mass index and serum estradiol level on
serum PSA in normal men in Salahaldin province.

Subjects & Methods: A cross-sectional controlled study was conducted during the body
mass index from the 1st of February 2009 to the end of August 2009 in Salahaldin province.
50 males with BMI > 30 [obese group or group (1)] and 50 males with BMI > 18.5 and < 25
[control group or group (2)] were enrolled in this study. Subjects were collected from Tikrit
Teaching Hospital. All subjects were within the same age group between 40-50 years of age.
Total serum PSA, serum estradiol, body mass index, and prostatic volume measurement were
done for every person in the study. A P value of less than 0.05 was considered significant.
Analysis was performed by SPSS software, version 17.0 for windows (SPSS, Chicago,
Illinois, USA).

Results: The mean age of group (1) was 44 + 2.8 years; while for group (2) was 45.4 + 2
years (P=0.31). Also no significant statistical difference was identified between groups
concerning prostatic volume, mean 19.9 + 3.6 ml for group (1) and mean volume was 20.7 +
3.4 ml for group (2) (P=0.48). Mean BMI for group (1) 34.85 + 3.7 kg/m2 (Cl 33.8-35.9) was
significantly higher than that of group (2), 21.9 + 2.78 kg/m2 (Cl 21.4-22.42), P< 0.0001.
Mean PSA level for group (2) was significantly higher than that of group (1), 3 + 0.7 ng/ml
(C1 2.78-3.2), 2.28 + 0.89 ng/ml (CI 2-2.53) respectively, P< 0.001. Mean estradiol level in
group (1) was 91.6 + 20.5 pg/ml (Cl 85.8-97.5), whereas it was 57.5 + 22.4 pg/ml
(CI 51.1-63.9) for group (2), P< 0.0001. The bivariate correlation showed strong inverse
relation between PSA level and BMI (Pearson r=0.635, P<0.01). PSA level had strong inverse
relation with estadiol level, (Pearson r=0.705, P<0.001). On applying linear regression model,
again inverse relations with strong linear trend between PSA level and both BMI and estradiol
level. The increase in BMI and estradiol level was associated with considerable decrease in
PSA level.

Conclusions: BMI and serum Estradiol had an inverse relationship with serum PSA level.
Further studies with larger number of subjects are crucial to asses the specific biological
pathway in relation between PSA and BMI.
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Introduction

Prostatic Specific Antigen (PSA) is
one of the promising tumor markers of this
decade. It is one of the few organ-specific
tumor markers. Prostatic cancer is one of the
leading cancers in older men. When identified
early (organ confined), it is potentially
curable by radical prostatectomy ™,

Hera and collogues in 1971 discovered
PSA and entitled it y- seminoprotein . In
1979, Wang and co-workers purified a protein
from prostatic tissue and called it prostatic
specific antigen. PSA is found in normal,
benign, hyperplastic, and malignant prostatic
tissues M,

PSA level correlates positively with
age and prostatic volume, and age-adjusted
PSA values and the PSA density can be used
to more precisely screen for prostatic
carcinoma &4,

Obesity is a major public health
problem in the western world and is linked to
chronic conditions such as cancer B ©,
Although some studies report an enhanced
risk of prostate carcinoma among obese and
overweight men 3 others indicate little or
no association 1 More dependable
findings have linked obesity with prostate
carcinoma mortality, advanced stage, and
higher Gleason grade P,

Many studies reported that there is a
relationship between obesity and serum PSA
level %1 Some stated that obesity is
associated with lower androgen levels and
higher estrogen concentration, and these
changes in obese men might affect the
production rate of PSA 2 However, most
of previous studies on the association between
serum PSA and obesity have been conducted
in the United States. To my knowledge, no
study concerning the association between
PSA and obesity was conducted in Irag, and
the aim of this present study is to identify the
relationship between body mass index, serum
estradiol level, and serum PSA in normal men
in Salahaldin province.
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Subjects and Methods

A cross-sectional controlled study was
conducted during the period from the 1% of
February 2009 to the end of August 2009 in
Salahaldin province. 50 males with BMI > 30
[or group (1)] and 50 males with BMI > 18.5
and < 25 % [control group or group (2)] were
enrolled in this study. Subjects were collected
from Tikrit teaching hospital with the aid of
specialized urologist. All subjects were within
the same age group - between 40-50 years of
age - to minimize the effect of age on other
parameters. Exclusion criteria were presence
of prostatic disease, previous prostatic
surgery, patient with hormonal therapy, and
total PSA level > 4ng/ml.

Total serum PSA, serum estradiol,
body mass index, and prostatic volume
measurement were done for every person in
the study. Total serum PSA was analyzed by
Eliza using Alpha Diagnostic International Kit
with [intra-assay coefficient of variation (CV)
7.8-12% and inter-assay CV 7-10% (normal
value up to 4 ng/ml)]. Serum Estradiol was
measured by Eliza using Alpha Diagnostic
International kit with [intra-assay CV
7.54-12.2% and inter-assay CV 8.16-12.05%
(normal value 15-100 pg/ml)]. Prostatic
volume measurement was implemented by
abdominal U/S done by the same specialized
radiologist.

Since all study parameters had normal
statistical distribution confirmed by normality
plots and tests, Independent Samples t Test
was used to show the difference between the
two groups. Bivariate Pearson's correlation
coefficients were calculated to test the
presence and the strength of relationships
among parameters. The relations between
PSA  (dependent variable) and other
parameters were examined by linear
regression model. A P value of less than 0.05
was considered significant. Analysis was
performed by SPSS software, version 17.0 for
windows (SPSS, Chicago, Illinois, USA).
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Table (1) The mean + SD of age, prostatic volume, BMI, PSA level, and
estradiol level of both groups.

Group 1 Group 2

(obese male) n=50

(non-obese male) n=50

Parameters

Age
(years)

95 % ClI for

Mean + SD mean

95 % ClI for

P value

+
Mean + mean

44 +2.8

SD

45.4 + 2.0

0.31

Prostatic
volume (ml)

19.9+3.6

20.7 + 3.4

0.48

BMI
(kg/m?)

34.85 + 3.7

21.9 + 2.78

<0.0001

PSA
(ng/ml)

2.28 + 0.89

3.0+0.7

< 0.001

Estradiol
(pg/ml)

91.6 + 20.5

57.5 + 22.4

< 0.0001

Table (2) The bivariate correlation among PSA, Estradiol, and BMI.

Pearson Correlation

| Parameters PSA | ESTRADIOL | BMI ||
\ Pearson Correlation | 1.000 -.705(**) -.635(**) |
PoA ‘ P Value <0.001 <0.01
‘ Pearson Correlation | -.705(**) 1.000 .758(**)
=STRADIOL ‘ P Value <0.001 <0.001
Pearson Correlation | -.635(**) .758(**) 1.000
oM ﬂ‘ P Value <0.01 <0.001

| — — — — —

Mean estradiol level in group (1) was 91.6 + 20.5 pg/ml (Cl 85.8-97.5),
whereas it was 57.5 + 22.4 pg/ml (Cl 51.1-63.9) for group (2), P< 0.0001.
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Results

The mean + SD of age, prostatic size,
BMI, PSA level, and estradiol level of both
groups are shown in table (1). The mean age
of group (1) was 44 + 2.8 years (confidence
interval (CI) 43.2-44.8); while for group (2)
was 454 + 2 years (Cl 44.8-45.95). No
statistical difference was observed between
groups regarding age (P=0.31).Also no
significant statistical difference was identified
between groups concerning prostatic volume,
mean 19.9 + 3.6 ml (Cl 18.9-20.87) for group
(1) and mean volume was 20.7 + 3.4 ml
(19.7-21.7) for group (2) (P=0.48).
Mean BMI for group (1) 34.85 + 3.7 kg/m?
(Cl 33.8-35.9) was significantly higher than
that of group (2), 21.9 + 2.78 kg/m?
(Cl 21.4-22.42), P< 0.0001. Mean PSA level
for group (2) was significantly higher than
that of group (1), 3 + 0.7 ng/ml (CI 2.78-3.2),
2.28 + 0.89 ng/ml (Cl 2-2.53) respectively,
P< 0.001.

The bivariate correlation showed
strong inverse relation between PSA level and
BMI (Pearson r=0.635, P<0.01). PSA level
had strong inverse relation with estadiol level,
(Pearson r=0.705, P<0.001). Quite the
opposite, a strong positive relation was
identified between BMI and estradiol level
(Pearson r=0.758, P<0.001) Table (2). No
significant relations were found among age,
prostatic volume and other parameters.

On applying linear regression model
(PSA was the dependent variable), again
inverse relations with strong linear trend
between PSA level and both BMI and
estradiol level (P for linear trend
< 0.01 and < 0.001 respectively).The increase
in BMI and estradiol level was associated
with considerable decrease in PSA level.
Figures 1 and 2.
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Fig.(1)Regression line of the relation between PSA level and BMI
as well as upper and lower 95% confidence interval.
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Fig. (2) Regression line of the relation between PSA level and Estradiol
level with upper and lower 95% confidence interval.
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Discussion

It is well known that PSA level is
affected by prostatic volume and the age of
patient. But the results of the prostate cancer
prevention trial have highlighted
determination bias in prostate carcinoma
detection. Because PSA is the primary reason
for prostatic biopsy and subsequent prostatic
carcinoma diagnosis, it is essential to set up
the effects of additional factors on serum PSA
level . Obesity and serum estradiol level
are factors that studied in this study.

In this present study, it was clearly
evident that obese men have lower PSA level
than normal men (P<0.001). Also BMI and
estradiol level showed strong negative linear
association with PSA (P for linear trend <
0.01 and <0.001 respectively).

11

These differences can be attributed to
the fact that a greater BMI is associated with
more plasma volume and with lower serum
[Iig]A level in patient with prostatic carcinoma

Furthermore, Werny et al. ™ found
that increased total body water was associated
with moderately lower PSA levels in a
population-based study. Hence the inverse
relationship between PSA level and BMI can
be explained by obesity related plasma
hemodilution. The outcome of this study
concerning the inverse relationship between
PSA level and BMI was similar to what
reported by other researches >,
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Another possible and important
explanation for the inverse relation between
PSA and BMI is that obesity is associated
with increased serum estradiol level as this
was confirmed in this study. Serum estradiol
was markedly higher in obese than non-obese
men in this study (P<0.0001).

In addition obesity is associated with
decreased serum androgen level, and these
endocrine alterations in obese men may affect
the production rate of PSA from prostate
gland 2211

The limitation of this study was that a
small number of subjects was enrolled.
However it can be declared that the
opportunity of obesity to influence PSA level
- in addition to age of patient and prostatic
volume - has to be considered. Further studies
with larger number of subjects and wider age
groups can yield better results concerning the
specific biological pathway in the relation
between PSA level and BMI.

Conclusions & Recommendations:

BMI and serum Estradiol level had an
inverse relationship with serum PSA level.
Further studies with a larger number of
subjects are crucial to asses the specific
biological pathway in the relation between
PSA and BMI.

References

1. Chan DW, Booth RA, Diamondis EP.
Tumor markers in: Tietz textbook of
clinical  chemistry and  molecular
diagnostics. 4th ed. Missouri: Elsevier
Saunders; 2006. 757-761.

2. Hara M, Koyanagi Y, Inoue T, Fukuyana
T. Some physico-chemical characteristics
of gammasemino-protein: an antigenic
component specific for human seminal
plasma. Jpn J Med. 1971; 25: 322-324.

12

3. Oesterling JE, Jacobson SJ, Chute CG, et
al. Serum prostate-specific antigen in a
community-based population of healthy
men:  Establishment of age-specific
reference ranges. JAMA. 1993; 270: 860-
864.

4. Ochiai A, Fritsche HA, Babaian RJ.
Influence of anthropometric
measurements, age, and prostate volume
on prostate specific antigen levels in men
with low risk of prostate cancer. Urology.
2005; 66: 819-823.

5. National Institute of Health (NIH). Clinical
guidelines on the identification, evaluation,
and treatment of overweight and obesity.
Washington DC: U.S. Government Press,
1998.

6. Allison D, Fontaine K, Manson J, et al.
Annual deaths attributed to obesity in the
United States. JAMA. 1999; 282: 1530-
1538.

7. Putnam S, Cerhan J, Parker A. Lifestyle
and anthropometric risk factors for prostate
cancer in a cohort of lowa men.
Ann Epidemiol. 2000; 10: 361-368.

8. Schuurman A, Goldbohm R, Dorant E, van
den Bradt P. Anthropometry in relation to
prostate cancer risk in the Netherlands
cohort study. Am J Epidemiol. 2000; 151:
541-549.

9.Amling C, Kane C, Riffenburgh R.
Relationship between obesity and race in
predicting pathologic variables in patients
undergoing radical prostatectomy.
Urology. 2001; 58: 723-728.

10. Freedland S, Aronson W, Kane C, et al.
Impact of obesity on biochemical control
after radical prostatectomy for clinically
localized prostate cancer. J Clin Oncol.
2004; 22: 446-453.

11. Rohrmann S, Robert W, Walsh P, Platz E.
Family history of prostate cancer and
obesity in relation to high-grade disease
and extraprostatic extension in young men
with prostate cancer. Prostate. 2003; 55:
140-146.

Vol.8,No.1,August 2010, ISSN: 2070-8882



12. Kolonel L, Yoshizawa C, Hankin J. Diet
and prostate cancer: a case control study in
Hawaii. Am J Epidemiol. 1988; 127:
999-1012.

13. Ross R, Shimizu H, Hill A, et al. Case
control study of prostate cancer in blacks
and whites in California. J Nation Cancer
Inst. 1987; 78:869-873.

14. Whittemore A, Kolonel L, Wu A, et al.
Prostate cancer in relation to diet, physical
activity, and body size in blacks, whites,
and Asian in US and Canada. J Nation
Cancer Inst. 1995; 87: 652-660.

15. Kristal AR, Chi C, Tangen CM, et al.
Association of demographic and lifestyle
characteristics with PSA concentration and
rat of PSA increase. Cancer. 2006; 106:
320-328.

16. Werny DM, Thompson T, Saraiya M, et
al. Obesity is negatively associated with
PSA in US men. Cancer Epidemiol
Biomark Prev. 2007; 16: 70-76.

17. Baillargeon J, Pollock BH, Kristal AR, et
al. The association of body mass index and
PSA in a population based study. Cancer.
2005; 103: 1092-1095.

13

18. Bargawi AB, Golden BK, Donnell C, et
al. Observed effect of age and body mass
index on total and complexed PSA.
Urology. 2005; 65: 708-712.

19. Banez LL, Hamilton RJ, Partin AW, et al.
Obesity related plasma hemodilution and
PSA concentration among men with
prostate cancer. JAMA. 2007; 298: 2275-
2280.

20. Fransworth WE. Estrogen in the
etiopathogenesis of BPH. Prostate. 1999;
41: 263-272.

21. Young CY, Montgomery BT, Andrews
PE, et al. Hormonal regulation of PSA
messenger RNA in human prostatic
adenocarcinoma cell line LNCaP. Cancer
Res. 1991; 51: 3748-3752.

22. WHO. Physical status: the use and
interpretation of anthropometry. Report of
a WHO Expert Committee. World Health
Organ Ser. 1995; 854: 1-452.

23. Thompson IM, Pauler DK, Goodman PJ,
et al. Prevalence of prostate cancer among
men with a PSA level <4.0 ng/ml. N Engl J

Vol.8,No.1,August 2010 , ISSN: 2070-8882



