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Purpose
High-grade anal neoplasia (AN) is associated with highrisk human papillomavirus (HPV) genotypes and is the
precursor to anal cancer. Individuals infected with human
immunodeficiency virus type 1 (HIV) continue to be at
increased risk for AN even while on effective antiretroviral
therapy (ART) with undetectable HIV RNA levels. The
study was undertaken to assess HIV DNA from anal cytology specimens to determine if HIV DNA copy number
was a factor for presence of high risk HPV genotypes.
Material and methods
Anal cytology specimens were obtained as part of an
AN study according to guidelines approved by the local
institutional review board. Anal HPV genotype, HIV
DNA copy numbers, and cytology were obtained for
each specimen. High-risk HPV genotypes included 16,
18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, and 68. Analysis
was performed by logistic regression model with high
HPV risk as the response and HIV DNA copy numbers,
anal Pap cytology results, and nadir CD4 cell counts as
predictors. Lemeshow goodness-of-fit test was then performed to check model fit. Similar procedure was performed in sub-cohort of undetectable HIV RNA
patients.

52.6% of males being HPV-positive compared to 25% of
females. Of 46 specimens, 42 patients had undetectable
HIV RNA level. The odds of having high-risk HPV genotypes among subjects with (x+100) copies of HIV DNA
was 1.161 times the odds among subjects with x copies of
HIV DNA (p=0.013). Inclusion of nadir CD4 count in the
logistic regression model did not predict HPV risk. Distributions of HIV DNA were statistically different between
normal and abnormal anal cytologies (p=0.009); median
and interquartile HIV DNA copy numbers for abnormal
and normal cytologies 792 (38-2100) and 27.5 (10-225),
respectively, Figure 1. Anal cytology results were also associated with HPV risk (p=0.034). Patients with undetectable
HIV RNA (n=42) had similar findings.

Results
46 specimens were available from 38 males and 8 females.
52.2% of the specimens were negative for any HPV with
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Figure 1 Differences in HIV DNA distributions between normal and
atypical anal Pap groups (p=0.011).

© 2012 Shiramizu et al; licensee BioMed Central Ltd. This is an open access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

Shiramizu et al. Infectious Agents and Cancer 2012, 7(Suppl 1):P4
http://www.infectagentscancer.com/content/7/S1/P4

Page 2 of 2

Conclusions
Individuals with higher HIV DNA copies in anal specimens were more likely to have high-risk HPV genotypes
independent of nadir CD4 cell count. Abnormal anal
cytologies were also associated with high-risk HPV. The
association of HIV DNA copy number in anal specimens
needs validation in future studies to determine the role in
the pathogenesis of AN and high risk HPV. Grant support:
RR011091, RR026136, CA121947, CA143727, CA096254.
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