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Abstract

Background: An analysis of the Prostate Cancer Database Project previously identified an association between hepatitis C
antibody testing and prostate cancer (Pca).
Methods: The records of 864 African American (AA) and Hispanic men from January 1, 2000, thru July 31, 2011 with both prostate
biopsy and hepatitis C antibody testing were examined. Chi-squared tests, T-tests of difference and logistic regression models were
used to interpret data. A skill plot was used to integrate receiver operating curves and optimal cut-off for PSA in accordance with
Bayesian theory.
Results: Seventy percent of AA men and 52% of Hispanic men with hepatitis C antibody testing had Pca, while 68% of AA and 70%
of Hispanic men with hepatitis C antibody detected had Pca. African American men had significantly higher rates of Pca, hepatitis
C antibody detected, HIV, and higher cancer stage at diagnosis when compared to Hispanic men. Prostate cancer was more likely
to metastasize despite average histological Gleason scores of less than 7 and was not related to number of cancer containing cores at
biopsy. PSA did not meet criteria required of standard screening tests to detect Pca in this patient population.
Conclusions: In New York City, African American and Hispanic men referred for prostate biopsy with a history of hepatitis C
antibody detection or indication for testing have the highest rates of Pca detected in any group identified to date, with high rates
of metastatic disease at presentation independent of PSA, histological Gleason scores and number of cores containing cancer at
diagnostic biopsy. The presence of serum hepatitis C antibody significantly increases odds of Pca.
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Background

In 2009, the Prostate Cancer Database Project at New York Health
and Hospitals Corporation began collecting information on men
with transrectal prostate biopsy at two hospitals in New York
City serving patients with socioeconomic disparities. To date, the
database contains information for nearly three thousand men
over a twelve year period at two hospitals located in Bronx, New
York. The population is comprised mostly of African American
and Hispanic men from over sixty documented countries of
origin. The initial goals of database creation were to establish
risks, benefits and selection criteria for transrectal prostate
biopsy. In our search for risk factors for prostate cancer, our
previous research revealed an association between hepatitis
C antibody and prostate cancer during preliminary analysis
for prostate cancer risk factors [1]. As the database expanded
we collected more information and describe our findings in
this report.

Methods

The electronic records of men referred for prostate biopsy at
two institutions between January 1, 2000, and July 31, 2011
were examined retrospectively for the presence of hepatitis
C antibody testing. The study was approved by the Lincoln
Hospital Institutional Review Board and the Health and Hospitals

Corporation Central Office for Research. There were 864 men
with both prostate biopsy and hepatitis C antibody testing.
One African American man was excluded for an inconclusive
biopsy result and 28 men who were not African American or
Hispanic were excluded from further analysis due to multiple
significant differences based on race. Data was calculated using
SPSS version 16.0.2. Chi-squared tests were used to determine if
there were differences between African American and Hispanic
men (Table 1). T-tests of difference were used to examine PSA
and histological grade between racial groups (Table 2). A skill
plot [2,3] was used to integrate receiver operating curves and
optimal cut-off for PSA data in accordance with Bayesian
theory (Figure 1).

Results

African American men (n=226) and Hispanic men (n=610) with
prostate biopsy and hepatitis C antibody testing had significant
rates of HIV, hepatitis C antibody detection and smoking. These
rates were also significantly higher in African American men
when compared to Hispanic men (Table 1). Prostate cancer
occurred in 68% (40/59) of African American and 70% (26/37)
of Hispanic men with hepatitis C antibody detected. When
controlling for age, men of either race with hepatitis C antibody
present had significantly increased odds of Pca OR 62 (95%

© 2013 Krystyna et al; licensee Herbert Publications Ltd. This is an Open Access article distributed under the terms of Creative Commons Attribution License
(http://creativecommons.org/licenses/by/3.0). This permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Krystyna et al. Oncology Discovery 2013,
http://www.hoajonline.com/journals/pdf/2052-6199-1-1.pdf

doi: 10.7243/2052-6199-1-1

Table 1. Characteristics and Comparison of African American
and Hispanic Men.
African Americans

Hispanics

Hospital

N

%

Institution 1

36

( 15.9 )

469

N

( 76.9 )

%

P-value
1.16e-57

Institution 2

190

( 84.1 )

141

( 23.1 )

-

No

99

( 30 )

244

( 48.3 )

1.44e-07

Yes

231

( 70 )

261

-

( 51.7 )

ProstateCancer w/HCVAb
No

19

(32.2)

11

(29.7)

0.825

Yes

40

(67.8)

26

-

(70.3)

Skill

ProstateCancer

ProstateCancer w/o HCVAb
No

80

(29.5)

233

(49.8)

Yes

191

(70.5)

235

-

7.00e-07
(50.2)

Hepatitis C Antibody
No

272

( 82.2 )

468

( 92.7 )

3.22e-06

Yes

59

( 17.8 )

37

-

( 7.33 )

No

70

( 76.1 )

240

( 95.2 )

1.38e-07

Yes

22

( 23.9 )

12

-

( 4.76 )

No

115

( 40.9 )

235

( 50.1 )

Yes

166

( 59.1 )

234

-

98

( 44.5 )

HIV

Smoking

Figure 1. Skill plot for PSA.

PSA

0.016
( 49.9 )

American men persisted at 70.5% (191/271) and decreased
to 50.2% (235/468) in Hispanic men.
African American men tested for hepatitis C antibody
IIA
50
( 29.9 )
62
( 28.2 )
IIB
34
( 20.4 )
40
( 18.2 )
were significantly more likely to have prostate cancer spread
III
2
( 1.20 )
0
(0)
beyond the prostate at the time of diagnosis when compared
IV
26
( 15.6 )
19
( 8.64 )
to Hispanic men with the same hepatitis testing, however,
Unknown
0
(0)
1
( 0.454 )
the rates of spread beyond the prostate is still higher than
Clinical Group* Postoperative
expected. Stage T3 and metastatic cancer were seen at initial
I
0
(0)
0
(0)
0.101
presentation in 16.8% (28/167) of AA and 8.6% (19/220) of
IIA
0
(0)
4
( 6.90 )
Hispanic men with indication for hepatitis C testing. In men
IIB
14
( 50 )
36
( 62.1 )
undergoing prostatectomy for presumed prostate-confined
III
12
( 42.9 )
15
( 25.9 )
cancers, 50.0% (14/28) of African American and 31.0% (18/58)
IV
2
( 7.14 )
3
( 5.17 )
of Hispanic men had spread beyond the prostate evident by
*Staging based on American Joint Committee Meeting
on Cancer 2002 Guidelines.
surgical pathology (Table 1). Although clinically these cancers
were more likely to spread, histological Gleason scores
averaged less than 7 and fewer than half of all diagnostic
Table 2. Comparison of PSA and Prostate Biopsy Characteristics
prostate biopsy cores contained cancer (Table 2). Age remained
Between African American and Hispanic Men.
significant as the incidence of Pca increased with increasing
African Americans
Hispanics
Median
Mean SD
Median Mean SD
P-value
age OR 1.03 per year (95% CI 1.01 to 1.05; p = 0.006).
Age (Years)
69
69
( 9.8 )
71
71
( 9.5 )
0.047
In all statistical models of PSA calculation, the presence
PSA (ng/dL)
8.23
31.4 ( 112 )
5.26
19.0 ( 92.1 )
0.112
of hepatitis C antibody remained independent and had no
PSA with Pca
9.89
43.2 ( 137 )
6.01
32.7
( 132 )
0.45
relationship to PSA levels. The effect of PSA was not different
(ng/dL)
between African American and Hispanic men (p=0.65).
PSA without Pca
5.80
9.48 ( 13.9 )
4.90
6.73 ( 10.5 )
0.089
(ng/dl)
Since men were referred for prostate biopsy at a time when
Total Biopsy
12
12.6
( 6.2 )
12
12.5
( 4.6 )
0.984
biopsy was suggested for men with PSA values over 4 ng/
Cores
mL, we evaluated PSA to determine if there was any utility
No. Cores with
3
4.63 ( 3.77 )
3
4.46
( 3.9 )
0.727
Cancer
in this specific population of African American and Hispanic
Primary Pattern
3
3.25 ( 0.805 )
3
3.20 ( 0.611 )
0.437
men with hepatitis C antibody testing. A skill plot which
Secondary Pattern
3
3.36 ( 0.838 )
3
3.40 ( 0.675 )
0.635
incorporates receiver operating curves (Figure 1) [2,3] shows
Gleason Score
6.5
6.59 ( 1.47 )
6
6.59 ( 1.04 )
0.972
us that tests with skill to predict disease will have points that
fall above the horizontal line when cancers are found more
CI 2.2 to 1900; p = 0.012). In those men where no hepatitis C often than no cancer. When considering PSA as a screening
antibody was detected, the rate of prostate cancer in African test for this population, the best predictive ability occurred
Clinical Group* Preoperative
I

55

( 32.9 )

0.019
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in the region of PSA values of 0.35 to 26 ng/dL. Since this specificity for the detection of hepatitis C, although polymerase
range encompassed most men who would be screened for chain reaction (PCR) detects viral RNA but is limited by technical
early detection of prostate cancer at their doctor’s office, the errors [7]. Since our database contains laboratory results after
optimal cut-off was calculated and occurred at PSA 6.85 ng/ 1999 we had the benefit of studying hepatitis C antibody at
dL, with sensitivity 55%, specificity 72%, accuracy 63% and a time after technology had evolved, without having to rely
OR 3.1 (95% CI 2.28 to 4.25; p=1.0 x 10-12).
on patient questionnaires.
Prostate specific antigen did not meet standard statistical
Discussion
screening test requirements to detect prostate cancer in this
This paper describes a very specific population of men specific group of men. In these men the skill of PSA fell in the
with the unique characteristic of having hepatitis C testing, region of 0.35 to 26 ng/mL, encompassing men who wish
which is ordered in patients with clinical reasons to suspect to be screened for early detection of prostate cancer. The
hepatitis C exposure. Since hepatitis C testing is not routinely optimal cut-off for this population occurred at PSA value
performed in any age group, and the presence of this 6.85 ng/mL, however the accuracy using this cut off is only
testing itself is significant, particularly in these men where 63% and committing to this cut off as a screening guideline
the average age was approximately 70 years, where routine would cause many cases of prostate cancer to be missed in
testing for the virus is not recommended. Elevation of liver these men (Figure 1).
transaminases is the most likely explanation as to why this
However, the presence of hepatitis C antibody increased
testing was ordered and high rates of prostate cancer in men odds of prostate cancer significantly. Although our research
without hepatitis C antibody present suggest there may be a continues to suggest increased odds of prostate cancer with
relationship between the risk factors for hepatitis C exposure hepatitis C antibody detection, our data concerning HIV and
and prostate cancer pathogenesis.
prostate cancer odds remain indeterminate1. We are currently
Hepatitis C has been linked to direct exposure to infected investigating this. Although smoking appears to increase the
blood through transfusions [8], intravenous drug abuse [9], risk of prostate cancer, when performing multivariate analysis,
tattooing [10], sexual exposure [11] and inhalational cocaine hepatitis C antibody presence or testing weighed so heavily
use, through the sharing of nasal straws [12]. In men with that smoking itself did not appear to be a risk factor for men
evidence of hepatitis C antibody the approximate 70% rate in this study. However, this part of our study is limited to the
of prostate cancer raises the question of hepatitis C as one subjective reporting of patients and cannot be objectively
potential causal mechanism for prostate cancer. However, co- measured.
infection with an infectious agent that is yet to be discovered is
also a plausible hypothesis: The presence of high risk behaviors Conclusions
in these men is evident by the higher than expected rates African American and Hispanic men referred for prostate biopsy
of HIV and hepatitis in these men. In the African American with a history of hepatitis C antibody detection or indication
group 23.9% had HIV and 17.8% had hepatitis C antibody for testing have the highest rates of prostate cancer detected
present, while in the Hispanic group 4.8% had HIV and 7.3% in any group identified to date, with high rates of metastatic
had hepatitis C antibody. One can infer the African American disease at presentation independent of PSA, histological
group had higher rates of risk taking behaviors based on the Gleason scores and number of cores containing cancer at
rates of HIV and hepatitis C exposure. These men also have diagnostic biopsy. The presence of hepatitis C antibody
the highest rates of prostate cancer identified in literature significantly increased odds of prostate cancer.
to date. It is also notable that prostate cancer in these men
appears to be more aggressive with higher than expected Competing interests
rates of spread beyond the prostate then one would expect The authors declare that they have no competing interests.
with an average Gleason score less than 7.
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