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A Multifaceted Study of Human Papillomavirus and
Prostate Carcinoma

BACKGROUND. The presence of human papillomavirus (HPV) in the prostate andHoward D. Strickler, M.D.1

Robert Burk, M.D.2 its role in prostate carcinoma are in dispute. To address these issues, two labora-

tories with extensive HPV experience were selected to test specimens from twoKeerti Shah, M.D.3

Raphael Viscidi, M.D.3 populations at different risk for prostate carcinoma, using three different polymer-

ase chain reaction (PCR) assays and two serologic assays for HPV.Aaron Jackson, M.D.4

Giancarlo Pizza, M.D.5 METHODS. The cases were comprised of 51 African-American (men at high risk for

prostate carcinoma) and 15 Italian (men at intermediate risk for prostate carci-Franco Bertoni, M.D.5

John T. Schiller, M.D.1 noma) men with prostate carcinoma. Controls were 108 African-American men

and 40 Italian men with histologically proven benign prostate hypertrophy (BPH).Angela Manns, M.D.1

Robert Metcalf, M.D.6 Prostate tissue was obtained from each patient at surgery and immediately frozen

in liquid nitrogen. The PCR primer sets included two (MY09/MY11 and GP5//Weimin Qu, M.D.2

James J. Goedert, M.D.1 GP6/) that amplify different regions of L1 and a third (WD66,67,154/WD72,76)

targeted to E6. Sensitivity in the 2 L1 PCR assays was shown to be 1 HPV DNA
1 Viral Epidemiology Branch, National Cancer genome per 100 cells. Serum antibodies to HPV-16 and HPV-11 virus-like particles
Institute, National Institutes of Health, Bethesda, (VLPs) were detected using enzyme-linked immunosorbent assays.
Maryland. RESULTS. All available prostate carcinoma tissue specimens (n Å 63) and BPH speci-
2 Cancer Research Center, Albert Einstein Col- mens from selected controls (n Å 61) were tested by PCR. Human b-globin DNA
lege of Medicine, New York, New York. could be amplified from all specimens except three carcinomas, but no HPV DNA

was detected in any case or control specimens by MY09/MY11 or E6 PCR. Microdis-3 School of Hygiene and Public Health, Johns
Hopkins University, Baltimore, Maryland. section of 27 carcinoma specimens was conducted to minimize nontumor DNA,

but results remained negative by MY09/MY11 and GP5//GP6/ PCR. In addition,4 Department of Urology, Howard University,
serum specimens in cases (n Å 63) and controls (n Å 144) showed no differencesWashington, DC.
in their responses against HPV-16 (P Å 0.54) or HPV-11 VLPs (P Å 0.64).5 Department of Urology, S. Orsola-Malpighi
CONCLUSIONS. The findings suggest that HPV is not associated with prostate carci-Hospital, Bologna, Italy.
noma, and that HPV DNA is not at all common in the prostate glands of older men.

6 Food and Drug Administration, Bethesda, Cancer 1998;82:1118–25. q 1998 American Cancer Society.
Maryland.

KEYWORDS: human papillomavirus, prostate carcinoma, benign prostate hypertro-
Preliminary data presented as a poster at the 14th phy, polymerase chain reaction, serology.
International Papillomavirus Workshop, Quebec
City, Quebec, Canada, July 21–23, 1995.

Human papillomavirus (HPV), a sexually transmitted DNA virus
linked to the development of cervical carcinoma and other ano-Supported by the National Cancer Institute, Na-

tional Institutes of Health, Bethesda, Maryland, genital tumors, was detected in prostate tissues in several recent in-
and by the Foundation Asclepios, Italy. vestigations.1–13 Prostate carcinoma (PCa) is the most common malig-

nancy in American men.14 Identification of an infectious agent etiolog-
The authors thank Marge Barnett, Karen Turk, Hil-

ically linked to PCa would be an important discovery. It also isary Kruger, Benjamin Harris, and Leslie Carol for
important to know whether the prostate is a reservoir for HPV infec-their technical and analytic support of this project.
tion, and therefore might play a role in the transmission of this virus

Address for reprints: Howard Strickler, M.D., Viral to sexual partners.
Epidemiology Branch, NCI, NIH, 6130 Executive Hypotheses that environmental factors could play a role in PCa
Blvd, EPN Rm 434, Rockville, MD 20852.

tumorigenesis have been prompted by increasing PCa incidence in
some countries and the heterogeneous racial, religious, and regionalReceived April 14, 1997; revision received Au-

gust 15, 1997; accepted September 24, 1997. distributions of cases.15–22 Furthermore, several reports, but not all,
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have suggested that PCa specifically might be associ- cases had 3 appropriate controls available, however,
and 40 individuals were selected as controls for theated with sexually-related exposures.23–27 Indeed, a

number of laboratory studies in the past reported evi- current analysis.
dence of viruses in prostate tissue, especially herpes
viruses.28–32 However, the latter observations have not Clinical Methods

All patients underwent surgery for resection or hadyet been confirmed using current sensitive DNA detec-
tion methods.33 biopsy of the prostate. In the surgery suite, each pros-

tate tissue specimen was sliced longitudinally in twoIn contrast, HPV DNA in the prostate has been
demonstrated by polymerase chain reaction (PCR) and halves; one half of each specimen was placed immedi-

ately in vapor-phase liquid nitrogen for DNA studiesother methods in recent studies (Table 1).13 Several of
these investigations showed a clear cancer association and the other half was placed in formaldehyde for

histology. Although the two halves of each tissue speci-with HPV, but others reported that HPV was equally
prevalent in benign prostate hypertrophy (BPH) and men were contiguous, it remained possible that tissue

heterogeneity could lead some specimens to containeven in normal prostate tissue. Additional studies
did not detect HPV in any prostate tissues.33–35 few abnormal cells. Therefore, in a random subset of

PCa specimens the tissues were microdissected to sep-Complicating matters further, most investigations in
the prostate have been small, and have used varied arate tumor cells. In brief, tumor specimens were etha-

nol fixed, paraffin embedded, and sectioned, generat-clinical and laboratory approaches. However, the de-
tection of HPV in these studies cannot be ascribed ing a first and last section for hematoxylin and eosin

staining for determining the location of cancer cells,easily to particular methods of specimen collection,
preservation, DNA testing, or patient populations. and four 50-m thick sections from each tumor speci-

men then were dissected under magnification using aTo assess whether HPV is associated with PCa, or
at least can be detected in prostate specimens, we small blade.

At Howard University, histologic tumor grade wasselected two laboratories with extensive HPV experi-
ence to test specimens obtained from two distinct assessed by Gleason score, whereas Broder grade was

used in Italy. A single classification scheme was notpopulations at different risk of PCa using a multifac-
eted laboratory approach.36–38 Specifically, to mini- imposed because these data were used only for de-

scriptive purposes and had no bearing on the findings.mize the chance of false-negative results due to the
selection of laboratory methods, Laboratory (Lab) 1 All patients had blood samples drawn at entry into the

study, separated within 2 hours into serum, plasma,used three different sensitive HPV DNA PCR assays
targeted to different conserved regions of the viral ge- and buffy coat, and immediately frozen. Blood speci-

mens and frozen tissue sections were maintained atnome, and as a novel step, Lab 2 tested patients’ sera
for antibodies (immunoglobulin G) to HPV capsid pro- or below 080 7C until testing.
teins, humoral immune responses that are associated
highly with HPV-related cervical, anal, and vulvar car- Laboratory Methods

HPV DNA Testingcinoma.39–41 Finally, to minimize the possibility of
missing an association due to patient characteristics, All samples were processed by Lab 1 in a BioSafety

Cabinet in a laboratory physically separate from wherewe tested specimens from both African-American
men, who have the highest PCa incidence in the world, the PCR amplification was performed. Frozen prostate

tissue from all carcinoma cases (n Å 63; 1 Howardand Italian men, an intermediate risk group.22

University and 2 Malpighi Hospital cases had no testa-
ble specimens available) were tested for the presenceMETHODS

Subjects of HPV DNA. A similar number of specimens from
controls (i.e., patients with BPH), individually matchedBetween 1991 and 1994, 51 African-American men

with PCa and a comparison group of 108 patients with to cases by age (within 5 years) and hospital, were
identified and also sent for HPV DNA testing (61 se-BPH (controls) were enrolled sequentially as they pre-

sented at Howard University Hospital, Washington, lected controls had available specimens).
To extract DNA, frozen prostate tissue specimensDC. During the same period, 15 Italian men with PCa

and 104 controls with BPH similarly were enrolled as approximately 0.1 cm 1 0.2 cm in dimension were
thawed, digested overnight in 500 mL of buffer (10 mMthey presented at Malpighi Hospital, Bologna, Italy.

All subjects enrolled at Howard University were in- ethylenediamine tetraacetic acid, 100 mM Tris-CL,
and 2% laureth 12 [pH 8.5]) containing 400 mg/mL ofcluded in the current investigation. In contrast, in Italy

subjects with BPH were frequency-age matched to PCa proteinase K at 55 7C, and inactivated the next day
by heating specimens to 95 7C for 10 minutes. Thecases, using 5-year age groups and a 3:1 ratio. Not all
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TABLE 1
Summary of Studies Investigating HPV in the Prostate

Subjects HPV types

Reference HPV detection Collect (storage) No. Type HPV 6 16 18 X

McNicol and Dodd1 Southern blot for HPV-16, Mostly TURP, also SPP 4 PCa cases 75%
(1990) and -18 (frozen) 12 BPH controls 33%

McNicol and Dodd2 E6 PCR for HPV-16, -18 Mostly TURP, also SPP and 4 PCa cases 100% 4 3
(1990) autopsy (frozen) 15 BPH controls 93% 14

5 normal autopsies 20% 1

Masood et al.34 (1991) ISH for HPV-6, 11, 16, 18, Biopsies/TURP (paraffin) 20 PCa cases None
31, 33, and 35 20 BPH controls None

McNicol and Dodd3 E6 PCR for HPV-16, 18 TURP/SPP (frozen) 27 PCa cases 52% 14 1
(1991) 56 BPH controls 63% 34 3

Anwar et al.4 (1992) E6 PCR for HPV-16, 18, TURP/SPP and autopsy 68 PCa cases 41% 11 17 5
and 33 (paraffin) 10 BPH controls None

10 normal autopsies None

Rotola et al.5 (1992) E6 PCR for HPV-6/11, and Collection NS (frozen) 8 PCa cases NS 4 6
16 17 BUK lesions NS 14 11

62 NS 18 27

Effert et al.35 (1992) ‘‘Differential’’ E6 PCR for Collection NS (frozen) 30 PCa cases None 2 2
HPV-16, and 18 8 Cervical carcinoma 38%

Serfling et al.33 (1992) L1 Consensus Primer Collection NS (frozen) 30 PCa and BPH subjects None

PCR None

Ibrahim et al.6 (1992) L1 PCR and ISH Biopsies/TURP/SPP 40 PCa cases 15% 6
(paraffin and frozen) 12 BPH controls None 2

17 Normal 12%

Sarkar et al.7 (1993) E6/E7 PCR for HPV-6/11, Surgical not TURP 23 PCa and PIN cases 13% 3
16, and 18; also (paraffin-
Southern blot microdissection)

Dodd et al.8 (1993) Reverse transcription Collection NS (frozen)
PCR for E6/E7 7 PCa cases 43% 3
mRNA of HPV-16 10 BPH controls 50% 5

Tu et al.9 (1994) L1 consensus primer Surgical not TURP 43 PCa cases 2% 1
(tumors-paraffin

metastases-frozen)
PCR 17 metastases 6 1

1 normal None

Moyret-Lalle et al.10 E6 PCR for HPV-16, and - Collection NS (frozen) 17 PCa cases 53% 9
(1995) 18 22 BPH controls 32% 7

Wideroff et al.11 (1996) L1 consensus primer TURP and SPP (paraffin) 56 PCa cases L1 13%
PCR, and E6 PCR for E6 0%

HPV-6, 11, 16, 18, 31, 42 BPH controls L1 10%
33, and 45 E6 0%

Suzuki et al.12 (1996) L1 consensus primer Surgery or autopsy 51 PCa cases 16%
PCR

HPV: human papillomavirus; TURP: transurethral resection of the prostate; SPP: suprapubic resection of the prostate; PCa: prostate carcinoma; BPH: benign prostate hypertrophy; PCR: polymerase chain reaction;

ISH: in situ hybridization; NS: not specified; BUK: bladder, ureters, kidneys, and urethra; PIN: prostatic intraepithelial neoplasia.
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adequacy of the DNA in each specimen for PCR ampli- and a cellular DNA positive/HPV DNA negative speci-
men (cell line Huh7) tested in every amplification. Allfication was determined by detection of a 268-base

pair (bp) fragment of the b-globin gene after amplifi- negative controls tested negative in all experiments.
HPV DNA positive controls were comprised of a 200-cation using the GH20/PC04 primer set. To detect HPV

DNA, three different PCR-based assays were used, as cell aliquot of the SiHa cell line that contains 1-2 cop-
ies per cell of integrated HPV-16 and a previous samplefollows: 1) MY09/MY11, which amplifies a highly con-

served 450-bp region from the L1 open reading frame known to contain HPV-31.47 Each amplification had
these two positive controls, and they tested positive(ORF) of most mucosotropic HPV types (amplicons

were detected by Southern blot hybridization with a in all experiments. The sensitivity of the MY09/MY11
and GP5//GP6/ PCR systems was evaluated furtherradiolabeled ‘‘generic probe’’ as described)36,37; 2)

GP5//GP6/, which amplifies a 150-bp region within by serially diluting SiHa cells. MY09/MY11 and GP5//
GP6/ were able to detect HPV-16 DNA in 20–50 andthe L1 ORF of most mucosotropic HPV types (ampli-

cons were detected using the same ‘‘generic probe’’ in 10–20 SiHa cells, respectively (data not shown). This
suggests that the PCR assays had sufficient sensitivitydescribed for the MY09/MY11 PCR)42,43; and 3)

WD66,67,154/WD72,76, which amplifies a 240-bp re- to detect 1 HPV DNA copy per 100 prostate cells; be-
cause each test sample contained 50–100 ng of cellulargion in the E6 ORF from the HPV types most com-

monly associated with cervical carcinoma (amplicons DNA, the equivalent of approximately 104 cells.
were detected by Southern blot hybridization with ra-
diolabeled whole genome probes of HPV-11, 16, 18, Serology

In Lab 2, HPV-16 and HPV-11 virus-like particles51, and 61, as described).44,45

For MY and E6 PCR, assays were run as follows. (VLPs) were prepared from sf9 insect cells infected
with a recombinant baculovirus expressing the L1 andTo 10 mL of the digested specimens 90 mL of PCR buffer

was added, yielding a final concentration of 10 mM L2 viral capsid proteins purified by the method of Kirn-
bauer et al.48 The purified VLP preparations then wereTris-HCl, 50 mM KCl, 4.0 mM MgCl2, 200 mM of each

dNTP, and 2.5 units of Taq polymerase, as well as used to coat the wells of a 96-well polystyrene microti-
ter plate (Corning-Costar, Cambridge, MA) at a totalprimers. The concentration of primers in MY PCR was

50 pmol each (in E6 PCR) and was 10 pmol WD72, 40 protein concentration of 10 mg/mL and a volume of
50 mL in phosphate-buffered saline (PBS) [pH 7.4] andpmol WD76, 10 pmol WD66, 40 pmol WD67, and 10

pmol WD154 as described.44 Thirty-five cycles of am- held overnight at 4 7C. Control wells were coated with
PBS. After washing the plate 5 times with PBS-0.05%plification were conducted (20 seconds at 94 7C for

denaturing, 30 seconds at 55 7C for annealing, and 30 Tween 20 (PBS-T), 50 mL of test serum diluted 1:10 in
PBS-0.5% nonfat milk was added to each of 2 antigenseconds at 72 7C for extension, with a final extension

of 5 minutes) using a Perkin-Elmer 9600 thermocycler and control wells. The plate was incubated for 2 hours
at 37 7C, then washed 5 times with PBS-T. VLP-reactive(Perkin-Elmer, Oak Brook, IL). GP5//GP6/ PCR was

conducted as previously described.36,42 The products antibodies were detected with horseradish peroxidase-
conjugated recombinant Protein G (Zymed Labora-of amplifications were denatured, 10 mL of each prod-

uct was drawn onto nylon membranes, immobilized tories, San Francisco, CA) diluted 1:20,000 in PBS-T
after 30 minutes incubation with the conjugate, fol-by heating at 80 7C for 1 hour under vacuum, and

hybridized with the described radiolabeled probes. lowed by 30 minutes incubation with freshly prepared
ABTS and hydrogen peroxide solution (Kirkegaard andTo determine whether HPV DNA could be de-

tected in specimens in which tumor cell DNA was pre- Perry, Gaithersburg, MD). Optic density (OD) was read
in a dual wavelength microtiter plate reader (Molecu-dominant, paraffin embedded carcinoma specimens

were microdissected in a random subset of cases (n lar Devices Corp., Menlo Park, CA) at 405 nanometers
(nm) with a reference wavelength of 490 nm. Seroposi-Å 27), as described earlier. These microdissected sam-

ples were pretreated with 1 mL of octane for 5 minutes tivity in the HPV enzyme-linked immunosorbent
assays (ELISA) were determined using previously de-to remove paraffin. The octane then was removed and

the pellets were washed twice using 500 mL of ethanol termined OD cutoff values. Human serum samples
previously found to be reactive in the HPV-16 andand dried. DNA testing was performed using MY09/

MY11 PCR as well as the GP5//GP6/ system, because HPV-11 ELISAs and a mouse monoclonal antibody di-
rected against conformational epitopes on intact HPV-this system amplifies a small HPV DNA fragment and

is preferable in samples extracted from paraffin.46 16 virions (gift of Shin-je Ghim, Georgetown University
School of Medicine, Washington, DC) were used asPositive and negative controls were run with each

amplification. Negative controls included a water positive controls. The negative control was PBS-0.5%
nonfat dry milk, the diluent for serum samples.specimen placed every 20th sample during processing,
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TABLE 2 through Howard University were African-American
Characteristics of Patients and all patients enrolled through Malpighi Hospital

were white and Italian. The age distributions were
Howard University Malpighi Hospital fairly similar in all patient groups. Indeed, Italian cases
(U.S.) (Italy) and controls had the same mean age (P Å 0.56), con-

sistent with the use of frequency age-matching. How-
BPH N Å 108 N Å 40

ever, among African-Americans, the difference inAge (yrs) mean (median) 67 (69) 67 (66)
mean age between cases and controls (5 years) wasRace

African-American 100% 0% statistically significant (Põ 0.01). Transurethral resec-
White 0% 100% tion of the prostate was the most common method

Surgerya

through which prostate tissue samples were obtained
TURP 83% 82%

in cases and controls in both national-racial groups.Surgicalb 17% 18%

Carcinoma N Å 51 N Å 15 HPV DNA
Age (yrs) mean (median) 72 (73) 67 (64)

PCR was conducted on frozen prostate tissue from 63Race
PCa cases (49 African-Americans and 14 Italians), andAfrican-American 100% 0%

White 0% 100% on specimens from 61 age-matched and race/nation-
Surgery ality-matched BPH controls (48 African-Americans

TURP 80% 75% and 13 Italians). Only three patients’ specimens were
Surgicalb 20% 25%

b-globin negative (three African-American PCa cases).Gradec

However, no HPV DNA was detected in any frozenLow (Gleason 1–3 or
Broder 1) 20% 0% prostate tissue specimens using MY09/MY11 or E6

Moderate (Gleason 4–6 or PCR. Likewise, all 27 tumor DNA-enriched specimens
Broder 2) 42% 20% obtained after microdissection tested positive for b-

High (Gleason 7/ or
globin amplification, but none were positive for HPVBroder 3/) 38% 80%
DNA using either MY09/MY11 or GP5//GP6/ PCR

BPH: benign prostate hypertrophy; TURP: transurethral resection of the prostate. (Table 3).
a Data regarding surgical procedures was not available from one Italian and four African-American

controls, and seven African-American cases. HPV Serologyb Open resection or biopsy.
Figure 1 shows serologic results for cases (n Å 63) andc Tumor grade was not available from six African-American cases. Tumor grade was determined by
controls (n Å 144) in the HPV-16 VLP ELISA (speci-Gleason score in the U.S. and by Broder’s grade in Italy.

mens were not available from 2 cases and 4 controls
among African-Americans, and 1 Italian case). The dis-
tribution of these OD values in the assay essentiallyStatistical Methods
were identical regardless of case–control status. ThatIn exploratory data analysis, categoric data were sum-
is, cases and controls had similar geometric mean (Pmarized in contingency tables and analyzed by the
Å 0.54) and median values, as well as similar inter-chi-square or Fisher’s exact tests. Continuous data
quartile ranges and a similar frequency of zero values.(e.g., antibody responses and age) first were examined
Based on the predetermined serum cutoff value, HPV-for normality, and appropriate transformations were
16 seroprevalence was similar (P Å 0.44) in casesmade of the data prior to any statistical tests. Antibody
(1.6%) and controls (4.9%). Likewise, HPV-11 VLP anti-responses were determined by subtracting back-
body responses were not related to case–control sta-ground mean ELISA values (i.e., the OD of each serum
tus. Cases and controls again had similar geometricsample in the wells without viral antigen) from the
mean (P Å 0.64) and median values, similar inter-mean OD values of each sample in wells with viral
quartile ranges, a similar frequency of zero values, andantigen. To normalize their distribution, antibody re-
similar seroprevalence (data not shown). There wassponses were log-transformed, and the log-trans-
no correlation of antibody responses with age, andformed values were compared between cases and con-
stratification of the analyses by race/nationality hadtrols using the student’s t test. These analyses then
no effect on the findings.were stratified to control for race and nationality.

RESULTS DISCUSSION
We tested PCa cases and patients with BPH for evi-Subjects

Patient characteristics are shown in Table 2. Consis- dence of HPV infection to assess whether HPV might
play a role in the development of PCa and whethertent with the study design, all patients enrolled
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TABLE 3
Human Papillomavirus DNA Results

No. b-globin MY09/M11a GP5//GP6/a E6a

BPH specimens 61 100% 0% ND 0%
Carcinoma specimens 63 95% 0% ND 0%
Microdissected tumor cells 27 100% 0% 0% ND

BPH: benign prostate hypertrophy; ND: not done.
a Percent positive.

evidence of an association between antibody re-
sponses to HPV and PCa. Thus, our data strongly sug-
gest that HPV is not associated with PCa, and in addi-
tion, that HPV DNA is not at all common in the pros-
tates of older men.

Consistent with these negative results, the relation
between PCa and sexual behavior has not been re-
ported consistently in case–control studies.26,27,49 Like-
wise, populations at low risk of sexually transmitted
diseases, such as Mormons in Utah,18 have a high PCa
incidence, and PCa risk is not increased among older
(e.g., age¢ 60 years), never married men, a group that
has been used as a population surrogate for prevalent
homosexuality and other high risk sexual behaviors in
examining the relation between acquired immunode-
ficiency syndrome and other malignancies.50

For many additional reasons the failure to detect
HPV DNA in prostate tissue specimens in this study
is unlikely to be due to laboratory methods. First, the
DNA were in good condition for testing by PCR. That

FIGURE 1. Immunoglobulin responses to HPV-16 virus-like particles is, tissue specimens initially were snap frozen (which
(VLPs) in prostate carcinoma cases and controls. The values shown are is considered optimal for preservation of DNA); essen-
optic density (OD) results in a serum enzyme-linked immunosorbent assay tially all DNA samples tested positive for human
test. VLPs based on the L1 region of HPV-16 were used as antigen. b-globin (a sensitive but nonspecific marker of the
Boxplots are interpreted as follows: the waist is the median, diagonal lines adequacy of DNA for PCR); and tumor specimens mi-
indicate 95% confidence intervals about the median, lower and upper crodissected to minimize nontumor DNA still were b-
horizontal lines indicate 25th and 75th percentiles of the distribution, and globin positive and HPV negative. Second, we used
upper and lower bars indicate the range of the data excluding outliers. three different PCR assays designed to amplify distinct
The dotted horizontal line across the figure shows the serum cutoff value highly conserved regions of the HPV genome. The
in the assay, an OD of 300 (log Å 5.7). MY09/MY11 PCR assay we used, which amplifies a

region of the L1 ORF, most likely is the most widely
employed HPV PCR method in the U.S. We also used
GP5//GP6/ PCR, which amplifies a smaller region ofHPV infects the prostate. Recent studies of HPV in the
L1, in case the HPV genome was fragmented, and E6prostate have reported conflicting findings and used
PCR, in case (unlike in other anogenital tissue) the L1varied methods.1–13,33–35 Therefore, to address these
open reading frame was lost in HPV infection of theissues, in this study we used several complementary
prostate. The laboratory that conducted these tests haslaboratory approaches, including three different HPV
conducted numerous studies of HPV DNA in anogeni-PCR tests and two HPV antibody assays, in two sepa-
tal tumors, and in this investigation the laboratoryrate populations at different risk of PCa. However, not
demonstrated that the MY09/MY11 and the GP5//a single prostate tissue specimen was positive for HPV

DNA in any of the PCR assays. Also, there was no GP6/ PCR assays they employed could detect 1 HPV
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7. Sarkar FH, Sakr WA, Li YW, Sreepathi P, Crissman JD. Detec-DNA copy per 100 prostate cells. In summary, if HPV
tion of human papillomavirus (HPV) DNA in human pros-DNA was present clonally in prostate carcinoma speci-
tatic tissues by polymerase chain reaction (PCR). Prostatemens we should have been able to detect it.
1993;22:171–80.

Subjects also were tested for antibodies to HPV. 8. Dodd JG, Paraskevas M, McNicol PJ. Detection of human
The HPV-16 VLP ELISA used strongly discriminates papillomavirus 16 transcription in human prostate tissue. J
women with cervical neoplasia and men with anal car- Urol 1993;149:400–2.

9. Tu H, Jacobs SC, Mergner WJ, Kyprianou N. Rare incidencecinoma from controls.38,39,40 Indeed, HPV-16 is the vi-
of human papillomavirus types 16 and 18 in primary andrus responsible for most cervical and anal carcino-
metastatic human prostate cancer. Urology 1994;44:726–31.mas,51 and most positive studies of the relation be-

10. Moyret-Lalle C, Marçais C, Jacquemier J, Moles JP, Daver A,
tween HPV and PCa specifically implicated HPV-16.1–13

Soret JY, et al. ras, p53 and HPV status in benign and malig-
However, there was no association at all between HPV- nant prostate tumors. Int J Cancer 1995;64:124–9.
16 antibody responses and the presence of PCa. Simi- 11. Wideroff L, Schottenfeld D, Carey TE, Beals T, Fu G, Sakr

W, et al. Human papillomavirus DNA in malignant and hy-larly, there was no relation between antibody to HPV-
perplastic prostate tissue of black and white males. Prostate11 VLPs and PCa. Thus, the serologic data are consis-
1996;28:117–23.tent with the negative PCR results and suggest that

12. Suzuki H, Komiya A, Aida S, Ito H, Yatani R, Shimazaki J.HPV plays no role in the development of PCa.
Detection of human papillomavirus DNA and p53 mutations

Finally, patient characteristics are unlikely to ex- in human prostate cancer. Prostate 1996;28:318–24.
plain the negative results in this investigation. We 13. Cuzick J. Human papillomavirus infection of the prostate.
studied African-Americans, men with the highest PCa Cancer Surv 1995;23:91–5.

14. Kosary CL, Ries LAG, Miller BA, Hankey BF, Harras A, Ed-rates in the world,22 and who as a group have a rela-
wards BK, editors. SEER Cancer Statistics Review, 1973–tively high number of lifetime sex partners, initiate
1992: Tables and Graphs. Bethesda (MD) National Cancerintercourse at a young age, and experience a high inci-
Institute, 1995 NIH Pub. No. 96-2789.

dence of sexually transmitted diseases,24 and we stud-
15. Hsing AW, Devesa SS. Prostate cancer mortality in the

ied Italians, men who have an intermediate risk of PCa United States by cohort year of birth, 1865–1940. Cancer
relative to other races and nationalities.22

Epidemiol Biomarkers Prev 1994;3:527–30.
16.The data from this study strongly suggest that HPV Lu-Yao GL, Greenberg ER. Changes in prostate cancer inci-

dence and treatment in USA. Lancet 1994;343:251–4.does not have a role in the development of PCa. More-
17. Zaridze DG, Boyle P, Smans M. International trends in pros-over, the negative PCR data indicate that HPV DNA,

tatic cancer. Int J Cancer 1984;33:223–30.and, by extension, HPV infection, is not at all common
18. Lyon JL, Gardner K, Gress RE. Cancer incidence among Mor-in the prostate glands of older men, such as those

mons and non-Mormons in Utah (United States) 1971–85.
tested. Future research should focus on determining Cancer Causes Control 1994;5:149–56.
whether PCa indeed is linked to high risk sexual behav- 19. West DW, Slattery ML, Robison LM, French TK, Mahoney
ior by using biologic (e.g., serologic) markers of life- AW. Adult dietary intake and prostate cancer risk in Utah:

a case-control study with special emphasis on aggressivetime exposure to sexually transmitted infections,
tumors. Cancer Causes Control 1991;2:85–94.which are invulnerable to recall bias.

20. Carter HB, Coffey DS. The prostate: an increasing medical
problem. Prostate 1990;16:39–48.
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