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Background & objectives: India has the third highest burden of HIV and highest number of cervical
cancer in the world. A cross-sectional study was performed to determine the prevalence and types of
human papillomavirus (HPV) infection, and the factors associated with HPV infection and abnormal
cervical cytology in HIV-positive women attending the Antiretroviral Therapy (ART) Centre in a tertiary
care hospital in eastern India.

Methods: We screened 216 HIV- positive women with Papanicolau smear cytology and HPV testing. HPV
DNA was detected by using consensus primers followed by sequencing.

Results: Of the 216 HIV-positive women screened, 58 (26.85%) were HPV-positive; 56 (25.9%) were of
high-risk (HR) HPV type. The most prevalent HPV type was HPV-16 (7.9%); non 16 and 18 HPV types
were present in 17.6 per cent patients. Age <35 yr [(OR), 2.56 (1.26-5.19)], illiteracy [OR, 2.30 (1.19-4.46)],
rural residence [OR, 3.99 (1.27-12.56)] and CD4 <350/pul [OR, 2.46 (1.26-4.83)] were associated with
increased risk of acquisition of HPV. One hundred thirty nine (74.33%) patients had normal/ negative
for intraepithelial lesions (NILM) cytology, three (1.60%) had atypical squamous cells of undetermined
significance (ASCUS), 32 (17.11%) had low-grade squamous intraepithelial lesions (LSIL), 10 (5.35%)
had high-grade squamous intraepithelial lesions (HSIL) and three (1.60%) had carcinoma cervix. WHO
clinical Stage I1I and IV [OR, 2.83 (1.07-7.49)] and CD4 <350/pl [OR, 2.84 (1.30-6.20)] were risk factors
for abnormal cytology.

Interpretation &conclusions: Our study showed 26.85 per cent HPV positivity in HIV infected women
in this region, with HPV-16 as the commonest genotype. Abnormal cervical cytology was seen in about
25 per cent women. Regular Pap smear screening as recommended by the National AIDS Control
Organization will help in early detection of cervical abnormalities in HIV- positive women.
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Human papillomavirus (HPV) is one of the
most prevalent sexually transmitted infections in
the world. High-risk (HR) genotypes of HPV have
been implicated as a cause of cervical intraepithelial
neoplasia and cervical cancer and possibly of other
neoplasias of the lower genital tract in women'.
Human immunodeficiency virus (HIV) - positive
women have the highest risk for increased incidence
and rapid progression of HPV-induced -cervical
precursor lesions, cervical intraepithelial neoplasia
(CIN) and invasive cervical cancer (ICC)>3. Tt has
been observed in multiple studies*® including from
India® that HIV-infected women are two to five times
more likely than HIV-uninfected women to manifest
cervical intraepithelial neoplasia and cervical cancer.
A large prospective cohort study observed that 20
per cent HIV-infected and 5 per cent HIV-uninfected
women developed squamous intraepithelial lesions
(SIL). HIV and HPV infection were significant risk
factors for incident SIL’. Studies have shown that the
prevalence of high-risk HPV is lower (20-40%) among
HIV-infected women in countries having low level
HIV epidemic as compared to countries with high level
epidemic like Africa (45-90%)%12.

India has the third largest number of people
living with HIV/AIDS (acquired immunodeficiency
syndrome) and accounts for nearly 1/4% of the
global cervical cancer deaths'>!'*. Of the 2.09 million
people living with HIV/ AIDS in India, 39 per cent
are women'®, There are only a few studies from the
country regarding the prevalence and types of HPV and
cervical abnormalities among HIV-positive women.
A hospital based study from the eastern part of India
observed a prevalence of oncogenic HPV among HIV-
positive women to be 46.2 per cent' whereas a study
from northern India showed a prevalence of high-risk
HPV in 20 per cent'®. In a study from Pune, Pap smear
abnormalities were seen in 6.3 per cent of HIV-positive
women and were more common among women >30 yr
and those with opportunistic infections'’. In a recent
study from Mumbai cervical abnormalities were
observed in 19 per cent of HIV-positive women's,
A population based study from eastern Uttar Pradesh
observed the prevalence of HPV in clinically
asymptomatic women as 9.9 per cent'®. However, there
are no data on the prevalence of cervical abnormalities
and HPV infection among HIV- positive women in
this region. Thus, this study was performed to estimate
the prevalence of Pap smear abnormalities and HPV
infection and the associated risk factors among HIV-

infected women attending the Antiretroviral Therapy
(ART) centre of a tertiary care hospital in eastern part
of India.

Material & Methods

A cross-sectional study was conducted between
December 2010 to June 2012 in the ART Centre of
Centre of Excellence, department of Medicine, and
department of Obstetrics and Gynaecology, Institute of
Medical Sciences, Banaras Hindu University (BHU),
Varanasi, India. The study was approved from the
Ethics committee of Institute of Medical Sciences,
BHU and written informed consent was obtained from
all the participants.

In December 2010, there were 1540 females
registered and were in active follow up. Of them, 585
were from in and around Varanasi. The sample size
was 216, which was calculated assuming 35 per cent
prevalence of HPV and population size of 585 at 5 per
cent P value and 5 per cent absolute difference in the
estimate. Of the 585 women we selected 216 patients
through random numbers. If the selected HIV positive
women did not give their consent, they were replaced
by the next reporting patient similar to them. Similarity
was considered by age and place of residence (rural/
urban) of the patient.

The cervical scrapes were collected randomly from
HIV-positive women aged 19-65 yr attending ART
centre and were sent to the department of Pathology
for Cytology. HPV detection was done in the Centre
of Excellence. Exclusion criteria included a positive
urine pregnancy test, prior hysterectomy and those
who refused consent.

Data were extracted from white cards maintained
in the ART centre for HIV-positive women which
included age, date of HIV diagnosis, date of start of
antiretroviral drugs, mode of HIV transmission, history
of surgical intervention, WHO clinical stage, weight,
haemoglobin, CD4 count and opportunistic infections
at the time of Pap smear collection. CD4+ lymphocyte
counts were determined using BD FACS Calibur
(USA) and the values were expressed as cells/pl.

A conventional Papanicolau (Pap) smear with
Ayre’s spatula was done to look for cytological
changes which were classified according to Bethesda
system: normal i.e. no cell changes; NILM (negative
for intraepithelial lesions and malignancy) which
includes inflammatory changes, organisms, atrophic
changes and reactive changes; ASCUS (atypical
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squamous cells of undetermined significance); ASC-H
(atypical squamous cells cannot exclude a high-grade
squamous intraepithelial lesion); LSIL (low-grade
squamous intraepithelial lesions); and HSIL (high-
grade squamous intraepithelial lesions)?°. Women with
Pap smear abnormality were referred to the department
of Obstetrics & Gynaecology.

Scraped cervical cells were also obtained from
the exocervix and were placed in 3-5 ml of phosphate
buffered saline (pH 7.2) and frozen at -20°C until DNA
was extracted.

DNA extraction from cervical scrapes: DNA was
extracted from cervical cell suspensions using QlAamp
DNA Blood Mini Kit (QIAGEN, Hilden, Germany)
according to manufacturer’s protocol and stored at
-20° C until further processing. The quality of DNA
and PCR product was checked on agarose gel. After
ascertaining its quality and quantity by NanoDrop
(Thermo Scientific, USA), the samples were sent for
sequencing.

HPV detection and sequencing: Polymerase chain
reaction (PCR) (amplification) was done for detection
of HPV in all cervical samples by using consensus
primers?': (F) 5'-TGTCAAAAACCGTTGTGTCC-3";
(R) 5"-GAGCTGTCGCTTAATTGCTC-3". All HPV-
positive samples were subjected to sequencing for
confirmation of HPV types. DNA sequencing was
performed on 3730XL DNA genetic analyzer (Applied
Biosystem, USA) using the Big Dye Terminator
Cycle Sequencing Ready Reaction Kit version 3.1
(Applied Biosystem, CA, USA) with the consensus
primers by SciGenom, Labs Pvt. Ltd., Cochin, Kerala,
India. The resulting sequences were compared with
HPYV sequences of known types using the basic local
alignment search tool from the NCBI website (www.
ncbi.nlm.nih.gov/blast/Blast.cgi). HPV types 16, 18,
31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73 and 82
were considered as highly oncogenic [high-risk (HR)],
while HPV types 26, 53 and 66 as probably oncogenic.
HPV types 6, 11, 40, 42, 43, 44, 54, 61, 70, 72, 81 and
CP6108 were considered as low oncogenic potential
[low-risk (LR)]*.

Statistical — analysis:  Statistical —analyses were
performed using the Statistical Package for Social
Sciences software, version 16 (SPSS, Inc., USA).
For bivariate analysis, variables were compared
between HPV-positive and negative and Pap smear
cytology normal or abnormal HIV- positive women by
performing chi square test, t test or the Mann-Whitney

U test where appropriate. Binary logistic regression
analysis was performed to analyze the associations
between variables. Two tailed P values less than 0.05
were considered significant. For analysis patients with
normal or NILM were considered as normal Pap smear
and those with ASCUS, LSIL, HSIL and carcinoma
cervix were considered as abnormal Pap smear.

Results

We screened 216 HIV-positive women in this study.
Baseline characteristics of the HIV-positive women are
given in Table I. The mean age was 35.27 yr (19-65 +
10.23 yr). Median CD4+ cell counts were 368/ul (IQR
239.25-523.75) at the time of Pap smear collection.
Mean weight and mean haemoglobin levels were 44.46
+7.79 kg and 10.63 = 1.76 g/dl, respectively. Twenty
eight patients were treatment naive and 188 (87%)
were on ART.

PCR & sequencing: HPV DNA was detected by PCR
using consensus primers to generate a fragment of
about 250 bp. HPV DNA was detected in 58 (26.85%)
HIV-positive women. After sequencing, infection with
high-risk HPV was found in 56 of 58 samples, i.e.
25.9 per cent of all HIV-positive women, probably
high-risk HPV was found in two samples. The most
prevalent HPV type in the study group was HPV-16,
identified in 7.9 per cent (17/216) followed by HPV-
31, HPV-35 and HPV-58 in 4.2 per cent (9/216) each,
HPV-52 (2.3%, 5/216), HPV-18 (1.4%, 3/216), HPV-
33 (0.93%, 2/216), HPV-56 and HPV-68 (0.5% each,
1/216). GenBank accession numbers for the 11 types
of HPV reported in our study were from GenBank
KJ869425 to GenBank KJ869435. Probably high-risk
HPV types, HPV-66 and HPV-67 were identified in
0.93 per cent cases (2/216). Of the 58 HPV positive
women, 54 were from rural background and 32 of 54
were illiterate. Age <35 yr [odds ratio (OR), 2.56; 95%
CIL, 1.26-5.19], illiteracy (OR, 2.30; 95% CI, 1.19-
4.46), rural residence (OR, 3.99; 95% CI, 1.27-12.56)
and CD4 count <350/ul (OR, 2.46; 95% CI, 1.26-4.83)
were associated with increased risk of acquisition of
HPYV in HIV- positive women (Table I).

Cervical cytology: Cervical smear cytology reports
were lost in 29 HIV-positive women. Among the 187
HIV- positive women cervical smear showed that 16.04
per cent (30) had normal cytology, 58.29 per cent (109)
had NILM, 1.60 per cent (3) had ASCUS, 17.11 per
cent (32) had LSIL, 5.35 per cent (10) had HSIL and
1.60 per cent (3) had carcinoma cervix. Patients with
ASCUS and LSIL were called for repeat Pap smear
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Table I. Baseline characteristics and risk factor analysis of HPV-positive and negative HIV-positive women (n=216)

Bivariate analysis

Reference OR

Multivariate analysis

Variables HPV-Positive (n=58) HPV-Negative (n=158) 95% CI
No. % No. % Lower Upper
Age (yr)’
<35 40 69.0 82 51.9 2.559 1.260 5.197
>35 18 31.0 76 48.1 1
Mean + SD 33.52+£9.55 35.92+10.43
Residence”
Rural 54 93.1 120 75.9 3.996 1.271 12.560
Urban 4 6.9 38 24.1 1
Educational status”
[lliterate 34 58.6 66 41.8 2.304 1.189 4.464
Literate 24 414 92 58.2 1
CD4 count (cells/pl)*
<350 35 60.3 65 41.0 2.464 1.258 4.826
>350 23 39.7 93 58.9 1
Median (IQR) 329 (221.5-437.5) 394 (255.0-545.5)
WHO stage
Stage MI+IV 11 19.0 20 12.7
Stage [+ 47 81.0 138 87.3
Weight (kg)*
<40 19 32.8 55 34.8
>40 39 67.2 103 65.2
Mean + SD 42.60 +6.02 45.15+£8.25
Haemoglobin’(g/dl)
<10 15 26.8 36 247
>10 41 73.2 110 75.3
Mean + SD 11.068 + 1.85 11.061 +1.73
ART treatment
Not on ART 9 15.5 19 12.0
On ART 49 84.5 139 88.0
Tuberculosis
Yes 6 10.3 14 8.9 0.731 0.252 2.124
No 52 89.7 144 91.1 1
*P<0.05

"Haemoglobin was done in 202 patients
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after six months. Patients with HSIL were treated by
loop electrosurgical excision procedure (LEEP) and
specimen were send for histopathological examination.

The risk factors for abnormal Pap smear in HIV-
positive women were WHO clinical stage III and IV
(OR, 2.83; 95% CI, 1.07-7.50) and CD4 count <350/ul
(OR, 2.84; 95% CI, 1.30-6.20) (Table II).

HPV  genotype distribution with cervical smear
cytology: In patients with normal or NILM cytology
(n= 139), HPV-16 and 18 genotypes were present in

nine (6.5%) each, HPV-35 in seven (5%), HPV-31 in
six (4.3%), HPV-52 in two (1.4%) and HPV 33, 66,
67, 68 in one patient (0.7%) each. Thus, 25.18 per cent
(35/139) women with normal or NILM cytology had
high-risk HPV. None of the patient with ASCUS had
HPV. In patient with LSIL (n=32), HPV-31 was present
in three (9.4%), HPV-16 in two (6.3%) and HPV- 18,
33, 52, 56 in one (3.1%) patient each. In patient with
HSIL (n=10), HPV-16 was present in two (20%), HPV-
35 and 52 in one (10%) each. Of the three patients
with carcinoma cervix one had HPV-16. Among the

Table II. Characteristics of normal and abnormal Pap smear cytology among HIV-positive women (n=187)
Bivariate analysis Multivariate analysis
Variables Pap smear (abnormal) Pap smear (normal)  Reference OR 95% CI
(n=48) (n=139)

No. % No. % Lower Upper
Age (yr)
<35 28 583 82 59.0 0.887 0.426 1.850
>35 20 41.7 57 41.0 1
Residence
Rural 41 85.4 111 79.9 1.271 0.489 3.305
Urban 7 14.6 28 20.1 1
Educational status
Illiterate 19 39.6 66 47.5 0.704 0.342 1.450
Literate 29 60.4 73 52.5 1
CD4 count” (cells/pl)
<350 34 70.8 58 41.7 2.839 1.300 6.201
>350 14 29.2 81 58.3 1
WHO stage®
Stage ITI+IV 15 31.2 16 11.5 2.827 1.066 7.498
Stage I+1 33 68.8 123 88.5 1
Weight (kg)
<40 22 45.8 45 324
>40 26 54.2 94 67.6
Haemoglobin(g/dl)
<10 9 20.5 34 25.8
>10 35 79.5 98 74.2
ART treatment
Not on ART 5 10.4 20 14.4
On ART 43 89.6 119 85.6
Tuberculosis
Yes 5 10.4 14 10.1 0.475 0.137 1.650
No 43 89.6 125 89.9 1
*P<0.05
"Haemoglobin was done in 176 patients only
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29 patients in whom the cytology reports were lost,
HPV-16 was present in three (10.3%), HPV-18 in two
(6.9%), HPV-35 and 52 in one (3.4%) patient each.

Discussion

In this cross-sectional study, HPV infection was
seen in 26.85 per cent HIV-positive women which was
higher than that observed in general population in this
region'. Most (56/58) of the HPV types present in our
HIV- positive women were of high-risk. Prevalence
of high-risk HPV in HIV-infected females in India
have been reported 35.3 per cent from Pune (western
India), 46.2 per cent from West Bengal, 20 per cent
from Chandigarh (north India) and 37.3 per cent from
Vellore (south India)!®!516.23

HPV-16 was the commonest genotype, identified
in 7.9 per cent women in this study, however, 17.6 per
cent were infected with non 16 and 18 HPV types.
Prevalence of non HPV-16 and 18 high risk infection in
HIV-positive women in India varies from 10.76-30.21
per cent'>!%*_ Similar findings have been observed in
a large meta-analysis of 5578 HIV-positive women
from four continents®. Although there is no known
reason why non-HPV 16 and 18 types are common
in HIV positive women, it has been hypothesized
that due to decrease immunity these patients cannot
clear these non-HPV16 genotypes'>?. This suggests
that the currently available bivalent (HPV16/18) or
quadrivalent (HPV6/11/16/18) vaccines may not be
effective in HIV-positive population.

In our study HIV-positive women with age <35 yr
had higher risk of HPV infection. It has been observed
that the prevalence of cervical HPV infection decreases
in women after the age of 30 and those with persistent
infection are at a highest risk for the development of
high-grade squamous intraepithelial lesions or invasive
cervical cancer?*. Low CD4 count was found to be
associated with increased risk of HPV infection in
our study, similar to other studies*’**. Low CD4 count
suggests a weakened immune system which could lead
to persistence of HPV infection. Women residing in the
rural areas were also at increased risk of HPV infection
in our study similar to an earlier population based study
from this region". Illiteracy in women particularly in
rural areas can lead to the lack of knowledge about
their sexual health and prevent them from asserting
themselves in matter related to sexual practices. This
makes them vulnerable to unsafe sex leading to higher
risk of acquiring HPV infection. It has been shown
that the ART increased the clearance of oncogenic HPV

types®. Thus, ART should be started in this vulnerable
group of young, illiterate HIV positive women of rural
background.

In a meta-analysis 57.9 per cent of HIV-positive
females had normal cytology, 36.8 per centhad ASCUS/
LSIL and 5.2 per cent had HSIL*. Similar findings
were also observed in other studies from India'®** as
well as in the present study where we found 74.33 per
cent. HIV-positive women with normal cytology or
NILM. The risk factors for abnormal cervical cytology
in HIV-positive women in our study were CD4 count
< 350/ul and WHO stage III and IV. Increased risk of
cervical cytological abnormalities in patients with low
CD4 count has been observed in other studies also®*'.
Thus the current National AIDS Control Organization
(NACO) guidelines of starting ART in all HIV positive
individuals with CD4 count < 350/ul and in those with
WHO stage III and IV irrespective of CD4 count will
definitely decrease the number of women with SIL*2.

The overall prevalence of HR-HPV was 25.18
per cent among the HIV-positive women without
cytological abnormality in our study which was similar
to the 36.3 per cent observed in a meta-analysis®.
It has also been observed that oncogenic HPV infection
predicts progression of cervical dysplasia from normal
to abnormal SIL in HIV-positive women®. The
American College of Obstetricians and Gynecologists
recommends that women who are infected with HIV
(or otherwise immunocompromised) should undergo
cervical cytology for cancer screening twice in the first
year after diagnosis of HIV infection and then annually,
provided the test results are normal®*. However, a study
reported that adding HPV testing to the two cervical
cytology smears obtained in the first year and then
modifying subsequent screening based upon these
results (cervical cytology screening every six months
for women with detectable HPV DNA and annual
screening for all others) was more beneficial and cost-
effective than annual screening alone for HI V-infected
women on antiretroviral therapy. At present, there
is no consensus as to whether HPV testing should be
performed routinely on HIV-infected women. The only
guidelines in India for cervical cancer screening in HIV-
positive women are from NACO, which recommends
annual Pap smear test for all HIV- positive women*.
Efforts should be made to implement these guidelines
in the ART centres where these patients come for
regular follow up.

The limitations of our study were its cross-sectional
nature, the inability to detect multiple HPV types, and
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inability to do colposcopy. Further, the results of our
study cannot be generalized as the sample was only
from eastern Uttar Pradesh.
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