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SUMMARY

Background: The risk of Human Papillomavirus (HPV) infection and cervical cancer has increased in Human Immuno-
deficiency Virus (HIV) infected women. Several other Genital Infections (Gl), have been shown to act as risk factors
for the acquisition of HPV infection and for the development of cervical cancer. Methods: In this observational study,
we evaluated the prevalence of HPV infection, GI and cervical abnormalities among vertically HIV-infected young
women in the early years of sexual activity. HPV viral strains have been classified as high risk and low risk to develop
precancerous and cancerous lesions according to the WHO classification. Results: Eighteen vertically HIV-infected
young women and eleven healthy age matched controls were studied. HIV-infected young women showed a higher in-
cidence of high risk HPV genotype infection compared to healthy control. HIVV-infected women affected by HPV pre-
sented lower levels of CD4" percentages. Gl and Pap test did not show any relation with HPV infection and effects were
similar in both groups. Conclusion: HIV infection and low CD4" percentages seem to play a key role as risk factors for
HPV-infection among HIV-infected young women. Therefore, future efforts will be needed to improve the adherence of
HIV-infected young women in HPV pap test screening considering the lower ability of these patients to clear the HPV
infection.
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1. Introduction tal herpes, have been shown to act as risk factors for the
acquisition of HPV infection and development of cervi-
cal neoplasia [4,5]. Although the majority of healthy
young women appear to eliminate HPV within 12 - 40
months from the contact, in a smaller percentage, the
intracellular persistence of HPV infection may lead to
development of cervical abnormalities and neoplasia
[2,6]. Furthermore, cervical cytologic abnormalities tend
to progress more rapidly to invasive cervical cancer in
HIV-infected than non-infected women [2].

The introduction of Papanicolaou (Pap) test in cervical
cancer screening programs reduced cervical cancer inci-
dence rates from 90% to 60% within three years of im-
plementation [7] permitting an early detection, diagnosis

Human Papilloma Virus (HPV), is a sexually transmitted
DNA virus, and has been shown to act as the central
etiological agent in the development of cervical cancer
[1]. Human Immunodeficiency Virus (HIV) infection in
women is associated with an increased risk of HPV-as-
sociated malignancies and cervical cancer [2].

The prevalence of cervical neoplasia among HIV-in-
fected women ranges from 11% to 60% and increases
with the degree of immune suppression [3,4]. Further-
more, several other Genital Infections (GI), including
Bacterial Vaginosis (BV), Gardnerella, Trichomonas
vaginalis (TV), Chlamydia Trachomatis (CT), and geni-
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and treatment of cervical cytological abnormalities. Ac-
cording to the increased risk of cervical cancer in
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HIV-infected patients, current guidelines issued by the
US Public Health Service and the Infectious Diseases
Society of America call for more intensive screening in
HIV-infected women [7,8].

However few studies provide specific evidences about
the adherence of HIV-infected women to the Cervical
Pap Test Screening (CPAP-S) schedule [9,10], the pur-
pose of this study is to report the prevalence of HPV in-
fection, Gl and cervical abnormalities among HIV-in-
fected young women in the early years of sexual activity.

2. Materials and Methods

A prospective observational study was conducted among
a cohort of 110 HIV infected children and adolescents (O
- 26 years old) followed at Bambino Gesu Children Hos-
pital of Rome, Italy.

The study was approved by the local Ethical Commit-
tee, and informed consent obtained from the patients and
parents or guardians of all participants.

Between June 2008 and November 2011, 18 vertically
HIV-infected young women (16 - 25 years old) and 11
HIV-negative young women (14 - 26 years old) who re-
quired routine gynaecologic evaluation and Pap test ex-
amination were enrolled.

An interview investigating the sexual behaviours in
terms of number of partners, years of sexual activity and
use of contraception was made to all participants. The
two study groups were comparable for age and sexual
behaviours and no patients received HPV vaccination
before the CPAP-S. The patients with more than 2 part-
ners or who had sex more than 24 months before were
excluded from the study.

During the gynaecologic evaluation, a vaginal exami-
nation with cervical Pap test and vaginal swabs has been
performed to all patients. CD4" T cells count and plasma
HIV viral load, were obtained from the blood samples of
HIV-infected patients. All HIV-infected patients were
classified according to Centers for Disease Control and
Prevention (CDC) and all of them except one were on
Highly Active Antiretroviral Treatment (HAART). Two
patients showed a CD4" cell count lower than 200

cells/mL, and 5 had CD4" between 200 and 500/mL.
Regarding the HIV viral load, only 5 patients had >50
copies/mL.

Young woman underwent vaginal examination by use
of a speculum because all patients were sexually active.
Swabs of vaginal fluid were obtained using gram stain
criteria [11], using wet mount or culture; a cervical sam-
ple obtained by use of a Weck-Cel sponge (Xomed Sur-
gical Products), a 10-mL cervical vaginal lavage (CVL)
for testing for HPV infection; and an endocervical sam-
ple for testing for Chlamydia trachomatis and Neisseria
Gonorrhoea infection [12].

Cervical cytological specimens were evaluated by the
pathologist and were classified according to the 2001
Bethesda system which uses the following classifications
for reporting cervical cytologic results: normal, atypical
squamous cells (ASC), low-grade squamous intra epithe-
lial lesions (LSIL), high-grade squamous intra-epithelial
lesions (HSIL), and squamous cell carcinoma (SCC) [13].
The level of risk of HPV genotype was considered ac-
cording to the classification of Mufioz (2003) [14]. Fif-
teen HPV genotypes were classified as high-risk types
(16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73, and
82); 3 were classified as probable high-risk types (26, 53,
66, 73, and 82); and 12 were classified as low-risk types
(6,11, 40, 42, 43, 44, 54, 61, 70, 72, 81, and CP6108).

Data analysis was conducted with GraphPad Prism 5.0
for Windows (GraphPad Software, San Diego California
USA). Statistical analysis of baseline variables was car-
ried out for continuous data with either ANOVA method
for Analysis of Variance for normal distributed data, or
Mann-Whitney test for non-normal distributed data.
Prevalence of HPV-infection (high and low risk types)
was compared between HIV-infected and uninfected
with chi-square or Fisher test when appropriate. A value
of p < 0.05 was considered statistically significant.

3. Results

Eighteen HIV-infected women (16 - 25 year old) and 11
healthy controls (14 - 26 year old) were studied (Table
1). All patients have had less than 2 partners before and

Table 1. Baseline characteristics of the patients, overall HIV infected and uninfected woman.

Total (n = 29) HIV Infected Women (n = 18) Healthy Control (n = 11) p
Age mean (SD) 20.03 (+3.48) 20.33 (+2.45) 19.55 (4, 82) 0.53
Ethnicity n (Africa) 1 1 - 0.49"
CDC Status (A/B/C) 71219 -
Infection at VVaginal Smear n (%) 15 (51%) 11 (61%) 4 (36%) 0.21"
Presence of External Genital Warts n (%) 11 (38%) 8 (44%) 3 (27%) 0.38"

SD: Standard Deviation; p value calculated with ANOVA or with Mann Whitney test () and was referred to comparison between HIV infected women and

healthy controls.
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sexual experience was less than 24 months from CPAP-S,
moreover contraception use was referred to be not rou-
tinely in all participants.

Fifty percent of the HIV-infected women, and 27%
among the healthy control were positive for HPV. All
HIV-infected women resulted positive for HPV infection
were affected by high-risk HPV genotypes (58, 59, 31,
84, 66, 51, 52, and 16), on the other hand in the control
group only 1 patient among the 3 resulted HPV infected
presented an high risk genotype (Figure 1).

Thus HIV-infected young women showed an higher
incidence of high risk HPV genotype infection compared
to healthy control (p = 0.029), moreover HIV-infected
women affected by HPV presented lower levels of CD4*
percentages (p = 0.024) (Figure 1).

The HPV infection with more than 1 genotype was
present in the 66.6% HIV-infected group, however none
of the HPV-infected patients in the control group pre-
sented multiple HPV genotype. Fifteen patients between
the 2 groups resulted positive for GI, however any rela-
tion to HPV or HIV infection was found in both groups.

No differences were found between the HPV infected
and uninfected patients in terms of age, ethnicity and
CDC status (supplementary data). Moreover, among HIV
infected women no relation was found with HIV-RNA
levels, CD4 cell counts and HPV infection (Figure 1).

Sixty one percent of the HIV-infected women and
36% of the healthy controls showed Gl at the vaginal
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smear, however the analysis of the prevalence of Gl
among the 2 groups did not show any significant differ-
ence. Moreover any difference was found in the preva-
lence of Gl between HPV infected and HPV uninfected
women in all patients (p > 0.05).

In addition, the analysis of the cervical cytological
specimens did not show cervical dysplasia or SIL | in
both groups.

4. Discussion

Previous studies conducted on adult women have shown
that HPV infection risk increased among HIV-infected
women compared to healthy controls [9,14-17]. In addi-
tion, besides HIV infection, low CD4" cell count and
High HIV-RNA level were found to be correlated to
HPV-infection risk and cytological abnormalities [18]. In
the present study, we confirm that the natural history of
HPV is altered by HIV-infection, even in younger
women who are in the early stages of HIV infection and
in the first years of their sexual experience. In our cohort
we found that the prevalence of HPV infection was
higher among HIV-infected than an age matched healthy
group of women similar in terms of sexual behavior. No-
tably, although detection of HPV infection may represent
initial acquisition, considering the young age at the time
of PAP-S, our analysis does not clarify whether it is
caused by a higher susceptibility of new infection or if it
is due to viral reactivation in HIV-infected young women
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Figure 1. HPV genotype risk infection in HIV infected women versus healthy control (upper left side graph). An arbitrary
value of “0” was assigned to the low risk HPV genotype and HPV negative patients, and a value of “1” to the high risk geno-
type. Median with range is shown in the bar plot. Level of CD4* number (#) and percentage (%) and HIV Viral Load
(HIV-RNA) in HIV infected patients grouped according to the level of HPV genotype infection risk. CD4 (%, upper right
graph; #, lower left side graph), and Viral Load (lower right side graph) data are referring only to HIV infected patients.

Mean and Standard Deviation are shown in the dot plots.
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who are not able to release the HPV infection.

We found that CD4" lymphocyte percentage, consis-
tently with previous studies, was strongly associated with
high risk of HPV infection [19]. These data suggest that
HPV progression and regression is influenced by HIV-
infection, depending on the severity of the diseases and
immune depression.

According to this, the dysfunction caused by HIV in-
fection seems to be related to the presence of HPV types
from multiple HPV subgroups. In line with previous data
[20], in our cohort the 66.6% of the HIV-infected pa-
tients and none of the HIV-uninfected women presented
a multiple subgroup of HPV-infection. These evidences
show that a dysfunction in the immune response favours
the persistence of HPV infection resulting in a higher
probability for HIV-infected individuals, who remain
sexually active, to acquire new HPV types compared to
HIV-uninfected girls who rapidly clear HPV after each
infection. We did not find cervical dysplasia or SIL
(Squamous Intraepithelial Lesion) in both groups of sub-
ject, this is probably due to the shorter exposure to HPV,
according to younger age of our patients compared to
adult women.

Although previous data show that HPV infection may
favour changes in the vaginal milieu that facilitate de-
velopment of Gl, any relation between GI, HPV infection,
and HIV [15,21] was observed. This is in contrast with
some previous data which show that women with GI may
be more susceptible to the acquisition or reactivation of
HPV infection and this could be due to their increased
production of sialidase and resultant changes in the cer-
vical mucous barrier, decreased production of H,0, and
changes in production of cytokines [22,23]. However
literature is contrasting and controversial about this topic
and two other studies didn’t find an increased rate of Gl
in women with HPV, compared with women without
HPV [19,22,23].

Although our study is hampered by the low number of
patients, our findings provide evidence that HIV-infected
young women present a higher risk to be infected by
HPV depending on their immune status, highlighting the
need for further research to better understand the physi-
ology of the female genital tract and the local response to
pathogens, especially in the vertically HIV-infected
young women.

In conclusion, HIV infection and low CD4" are the
main risk factor for HPV high-risk types infection.
Therefore, future efforts will be needed to define clearer
guidelines for diagnosis and management of HPV-infec-
tion in HIV-infected young women. Such guidelines,
should consider not only gynecologic examination and
vaginal swabs, but include also a CPAP-S.

Finally, according to the high prevalence of HPV in
HIV-infected young women, new vaccine trials for pre-

Copyright © 2013 SciRes.

vention of HPV-infection should be designed for all
HIV-infected adolescents considering the wvaccination
even for their partners.
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