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Abstract
Background: Insulin-like growth factor-1 can act in both an autocrine and paracrine

manner to promote normal growth and malignant cellular proliferation. The importance
of this factor as a major regulatory peptide has been established for cells, in vitro and
in vivo. However, the role of serum insulin-like growth factor-1 levels in the etiology
of benign prostatic hyperplasia and prostate cancer has not received sufficient attention.
The aim of this study was to determine the relationship between benign prostatic
hyperplasia, prostate cancer, and serum insulin-like growth factor-1 levels.

Methods: We collected blood samples from 68 individuals with prostate cancer
(cases) and 68 individuals with benign prostatic hyperplasia (controls) who were
patients at Imam Khomeini Hospital in Tehran, Iran. Those with benign prostatic
hyperplasia had normal prostatic specific antigen levels <4 ng/ml and normal prostate
according to digital rectal examination. The case group was selected from patients
with pathologically confirmed prostate cancer. Insulin-like growth factor-1
concentrations were measured by a radio immunoassay kit. We used the t-test to
compare insulin-like growth factor-1 levels between groups. 

Results: Patients in the prostate cancer group had a mean age of 68 years, whereas
those with benign prostatic hyperplasia had a mean age of 65 years (P>0.05). Mean
serum insulin-like growth factor-1 levels were 219 ng/ml for the case group and 133
ng/ml for the control group, which was significant (P=0.0009). We did not observe any
correlation between age and insulin-like growth factor-1 in the case group (P=0.83,
r= -0.47), however there was a significant correlation in the control group (P=0.007,
r=0.549). Although correlation between prostate volume and serum insulin-like growth
factor-1 levels was not statistically significant in the case group (P=0.38, r=0.213), there
was a positive correlation observed in the control group (P<0.008, r=0.537). 

Conclusion: Our findings suggest that insulin-like growth factor-1 may have an
etiologic role in prostate cancer. This interpretation is strengthened by the significant
difference observed between serum insulin-like growth factor-1 levels in benign prostatic
hyperplasia and prostate cancer patients. These results also offer additional opportunities
for evaluating patients who have abnormal digital rectal exams or prostate specific antigen
levels, yet their biopsies are normal. Under these circumstances, measurement of serum
insulin-like growth factor-1 may assist with the decision for a second biopsy.
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Introduction
Although prostate cancer is the most common

cancer amongst men, its etiologic factors have not
been completely determined. Until recently the
only recognized risk factors for prostate cancer
were considered to be age, family history, race, and
social status.1 Multiple studies have demonstrated
that increased serum levels of insulin-like growth
factor-1 (IGF-1) positively correlate with prostate
cancer risk.2-4 Some studies have shown that IGF-
1 plays an important role in breast and colorectal
cancers.5,6

IGF-1 is mainly secreted by the liver in addition
to several other tissues in response to growth
hormones.7 It has been documented that IGF-1 can
act in an autocrine and paracrine manner to
promote normal growth and malignant cellular
proliferation. The importance of IGF-1 as a major
growth regulatory peptide has been established for
cells both in vitro and in vivo.7-11 IGF-1 and its
binding proteins are produced by normal prostate
cells as well as prostate cancer cells and act locally
through activation of IGF-1 receptors to stimulate
cell proliferation.12-15 However, the role of serum
IGF-1 levels in the etiology of benign prostatic
hyperplasia (BPH) and prostate cancer has not
received sufficient attention.16-19

This was a case-control study to compare IGF-
1 levels between prostate cancer and BPH.

Materials and Methods
We conducted this case-control study over a 24

month period (2009-2011). Blood samples were
collected from 68 cases of histologically confirmed
prostate cancer (case group) and 68 BPH cases as
the control group at the Urology Clinic of Imam
Khomeini Hospital in Tehran, Iran. All participants
were well informed about the study and gave

their consent to participate prior to having blood
samples taken. We selected BPH cases from
individuals over the age of 50 years who had
normal prostate specific antigen (PSA; <4 ng/ml)
levels and normal digital rectal examination (DRE)
of the prostate. These patients visited the Urology
Clinic with complaints of lower urinary tract
symptoms. The case group was selected from
patients with pathologically confirmed prostate
cancer who referred to our center after their
screening program. Cases were all above 50 years
of age and had either an increased PSA level or
abnormal DRE. Histological confirmation was
performed by extended transrectal ultrasonogra-
phy (TRUS) biopsy of the prostate, the results of
which were reported by an expert pathologist.
All patients who received any treatment for BPH
or prostate cancer prior to blood collection were
excluded from the study. 

Clinical and demographic data were obtained
as part of the tissue serum bank and database
protocol. Patient’s data that included name, code,
age, family history of cancer and BPH, prostate
volume, and PSA were recorded in a code sheet.
Serum was extracted from blood samples and
frozen at -20ºC until assayed. Laboratory
personnel blinded to the case and control status
analyzed the coded samples. IGF-1concentration
was measured by a commercially available radio
immunoassay kit (Diagnostic System
Laboratories, Webster Texas). This highly
sensitive, specific assay has no cross-reactivity to
IGF-II and no interference from serum binding
proteins. Intra- and inter-assay variation
coefficients were less than 10%.

Serum IGF-1 levels were recorded on the code
sheet as ng/ml. For statistical analysis, we used the
independent samples t-test and Pearson’s
correlation coefficient in STATA 8.
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Table 1. Data in prostate cancer and BPH groups*.
Demographics Prostate cancer BPH P
Age (years) 68.09±6.1(53-81)§ 65.47+9.49(50-82) 0.057
IGF-1 serum level(ng/ ml) 219.47±62.26(120-335) 133.08±61.9(47-281) <0.001
PSA(ng/ ml) 16.49±8.52(40-65) 2.6±1.59(0.1-6) <0.001
Prostate volume(cm3) 39.94±8.97(25-60) 43±16.19(20-40) 0.175
*Values of continuous variables are shown as mean ±standard deviation; § Value in ( ) are min and max
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Results
Mean age in the case (prostate cancer) group

was 68±6.1 (53-81) years, whereas it was 65±9.49
(50-82) years for the control group, which was not
statistically significant.

The mean serum IGF-1 level in the case group
was 219±62.26 ng/ml (120-355) and for the
control group, it was 133±61.9 ng/ml (47-281).
Coefficient of variation (CV) for IGF-1 was 0.284
for cases and 0.465 for controls. Serum IGF-1
levels in the case group were significantly higher
than controls (P<0.001). Because PSA was a dif-
ferentiating factor between the case and control
groups, the mean PSA level in the case group
(16.4 ng/ml) was significantly higher than the
control group (2.6 ng/ml; P<0.001).

Mean prostate volume as measured by TRUS
in the control group (43 ml) was slightly higher
than observed in the case group (39.9 ml) but
was not statistically significant (P=0.175). Table
1 shows data from the case and control groups.

We calculated the Pearson correlation
coefficient to examine the relationships between
serum IGF-1 with age, PSA and prostate volume,
separately, in each group (Table 2). There was no
statistically significant correlation between age and
IGF-1 in the case group however there was a
moderately significant negative correlation
between these two items in the control group.

There was no statistically significant correlation
between serum IGF-1 levels and PSA in both
groups. The correlation between prostate volume
and serum IGF-1 level was not statistically
significant in the case group, however in the
control group there was a positive moderate
correlation between these two items. Therefore the
change in prostate volume paralleled the IGF-1
level in the control group (Table 2).   

Discussion
With respect to IGF-1, the evidence which

implicates it in the etiology of prostate cancer
has been derived primarily from in vitro studies
and pathophysiological considerations.

Normal and malignant prostate cells produce
IGF-1.12-14 Prostate cells express IGF-1 receptors
and are very sensitive to stimulation by IGF.12,13

In addition, antisense RNA to the IGF-1 receptor
suppresses tumor growth and prevents invasion by
rat prostate cancer cells in vivo.16

Our findings suggest that IGF-1 may play a role
in the etiology of prostate cancer. This
interpretation is strengthened by significant
differences between serum IGF-1 in BPH and
prostate cancer patients. We have determined that
serum IGF-1 levels were independent from age in
the case group, however there was an inverse
significant relation in the control group. 

It is our understanding that there have not been
any studies published which reported the
relationship between IGF-1 and age in either
prostate cancer or BPH. 

None of our patients underwent any treatments
prior to blood sampling for serum IGF-1, thus the
change was not secondary to treatment. Our study
supported that of Chokalingman17 observations on
the relation between IGF-1 and prostate cancer
risk. However our control group was selected
from BPH patients and not from randomly chosen
men, thus omitting the effect of BPH as a
confounding factor. It must be emphasized that
BPH is present in the majority of older males, thus
it is difficult to locate men who do not have BPH.

It is interesting that recent prospective cohort
studies have also shown an association in
increased risk of colon and breast cancers to
elevated plasma IGF-1 levels. These findings
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Table 2. Correlation between IGF-1 levels in prostate cancer and BPH groups according to age, PSA, and prostate
volume. 
Variables Prostatic cancer group BPH group

r P-value r P-value
Age -0.47 0.831 -0.549 0.007*
PSA 0.421 0.051 0.193 0.377
Prostate volume 0.213 0.38 0.537 0.008*
*Significant at< 0.05.



suggest that an elevation of plasma IGF-1 may be
a common risk factor for various cancers.5,6

Our findings found no association between
prostate volume (possible cancer volume) and
IGF-1 levels in the case group. This was similar
to the results obtained by Shariat et al.20 who
also found no association between serum IGF-1
levels and prostate cancer stages.

Our study has some limitations. This was a
cross-sectional study and could not satisfy the
time sequence criterion for a cohort study for
causality. The present study has a relatively small
sample size, thus statistical significance was not
a guarantee that chance did not contribute to the
generation of results.  

Conclusion 
In conclusion, the results of the present study

raise the possibility that IGF-1 may play a role in
prostate cancer but provides no evidence that this
factor plays a role in the etiology of BPH. These
findings offer additional opportunities for
evaluating patients with abnormal DRE or PSA
levels, yet have a normal biopsy. Under these
circumstances, measurement of serum IGF-1
levels can assist with decision making for a second
biopsy.
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