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ABSTRACT
Background: Globally, 500,000 new cases of cancer of the uterine cervix are recorded
annually, nearly 20% are from India. Numerous clinical and experimental studies have
established an association between HPV and cervical cancer. Most immune responses are
important in resolution of HPV infection; hence, women with HIV are more likely to have
severe, frequent HPV disease. Considering the increasing incidence of HIV in India, an
increase in cervical abnormalities and cervical cancer can be expected in the near future.
This study was thus carried out to study the prevalence and association of HPV and HIV
co-infection in women with precancerous and cancerous lesions of cervix.
Design: Cross-sectional study.
Aims: To study the prevalence and correlation of HPV and HIV infection in women with
cervical intraepithelial neoplasia and cervical cancer.
Materials and methods: Sexually active women attending the Gynecology OPD and IPD with
sign and symptoms suggestive of cervical pathology were subjected to cytology, colposcopy,
and biopsy. Cervical samples for HPV detection and blood samples for HIV detection were
taken.
Statistical analysis: Chi-square test for statistical significance.
Results: 254 women were enrolled based on signs and symptoms.143 women returned
for follow-up. 129 were subjected to cervical biopsy and HPV testing of cervical tissue.
HPV positivity in low-grade squamous intra-epithelial lesions (LSIL), high-grade squamous
intraepithelial lesions (HSIL) and cervical cancer was 60%, 100% and 93.1% respectively.
None of the women tested were reactive for HIV.
Conclusion: For early detection and identification of high-risk population with precancerous
lesions, there is a need for incorporation of HPV testing along with cytology to screen women.
In view of the spreading HIV infection in India, we need to increase surveillance for HIV
positive cases and increase awareness regarding prevention of HIV infection.
Keywords: Human papilloma virus, Human immunodeficiency virus, precancerous and
cancerous cervical lesions.

INTRODUCTION

cause of cancer deaths in women.1 Globally, 500,000

Cervical cancer kills approximately 230,000 women
annually, with the vast majority of deaths occurring
in developing countries. Worldwide, cervical cancer is
the fifth most common cancer related cause of death
among women. In the developing world, it is the leading

new cases of cancer of the uterine cervix are recorded
annually, nearly 26% of these are from China and 20%
are from India.2 Numerous clinical and experimental
studies have established an association between highrisk Human Papilloma Virus (HPV) types and cervical
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cancer.3-6 However, infection with HPV alone may not
be sufficient for development of cervical intraepithelial
neoplasia (CIN) and the ability of the immune response
to resist changes plays an important role in the
development of cervical cancer. Prevalence of HPV
infection among HIV-1 seropositive women is high due
to similar epidemiological risk factors such as early age
of sexual intercourse, multiple partners and presence of
other sexually transmitted diseases. Large observational
studies involving HIV positive women have shown a
strong and consistent relation between co-infection with
HIV and HPV and cervical intraepithelial neoplasia.7-9
Various studies have reported prevalence ranging from
14.4% to 93% of oncogenic HPV types in HIV infected
patients.10-12 HIV positive women are more likely than
HIV negative women to be infected with HPV types of
high oncogenic risk including type 16 and 18 and to
be infected with multiple HPV types.13 Most immune
responses are important in resolution of HPV infection;
hence, women with HIV are more likely to have severe,
frequent HPV disease.14 According to studies, both CD-4
immunosuppression and presence of multiple HPV
types were associated with persistence of HPV in HIV
positive women.15 An estimated 2.5 million people in
the 15–49 year age range were living with HIV in 2006,
as estimated by National AIDS Control Organization
(NACO). Considering the rising HIV trend, an increase
in cervical abnormalities and cervical cancer can be
expected in the near future. This study was thus carried
out to study the prevalence and association of HPV
and HIV in women with precancerous and cancerous
lesions of cervix.

MATERIALS AND METHODS
Study Design
This study was a cross-sectional study conducted in the
Department of Obstetrics and Gynecology, Jawaharlal
Nehru Medical College and Hospital (JNMCH), Aligarh
and Institute of Cytology and Preventive Oncology
(ICMR), Noida over a period of 2 years. All women
included were sequentially tested for identifying
patients with CIN and carcinoma cervix in the following
order-specimen collection for cytology and HPV testing,
colposcopic evaluation, directed biopsies in women
with colposcopic abnormalities and sampling for HIV
antibody detection.
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Study Population
This study included sexually active women attending
the gynecology OPD and IPD of JNMCH. The patients
with any of the following complaints were included in
the study—history of pain lower abdomen, abnormal
vaginal discharge, post-coital or post-menopausal
bleeding or any patient attending OPD for other
complaints but found to be having a clinically suspicious
cervix. Antenatal and hysterectomized women were
excluded from the study. Informed consent was
obtained from all participants and they were then
subjected to a detailed history and examination.
The patients recruited in the study were subjected
to following investigations:

1. Cytology
Cytology sampling was done by Pap smear technique.
The slides were stained using the Papanicolau stain.
After staining, the slides were screened by a pathologist
who used the Bethesda system for grading the slides.

2. Colposcopy
Colposcopy was performed using a video colposcope.
The images were stored in the video colposcope and
used for retrieval later. Colposcopic classification
used was according to the International Federation for
Cervical Pathology and Colposcopy, 2002.

3. Cervical Biopsy
Histological confirmation was taken as the reference
standard. Biopsy samples were obtained by use of either
of the following techniques:
• Punch biopsy
• Loop electrosurgical excision procedure (LEEP)

4. HPV Detection
All the women in the study group were subjected
to HPV detection irrespective of their cytology and
histopathology report using PCR technique.
Sample collection, transport and storage was done
by the following methods:
i. Dry paper smear method: Scraped cervical cells were
obtained using an Ayre’s spatula. These were smeared
onto a 3 mm Whatman paper cut to size of 5 cm ×
5 cm. The paper slides were air dried and put into
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individual autoseal polythene bags and stored at
room temperature.
ii. Wet method: Tumor biopsies obtained were put in
a 15 mL collection vial containing 5 mL PBS. These
were stored at –70°C.
These samples were transported to ICPO, Noida for
detection of total HPV as well as typing for high-risk
HPV types 16 and 18 using consensus and type-specific
primers.

Table 1
Pap smear analysis
N = 143

5. HIV Detection

Table 2
Histopathological analysis
N = 129

HIV detection was done by taking blood samples after
proper counseling for detection of antiHIV antibodies
using ELISA. Confirmation of positive cases was done
using PCR.

Statistical Analysis
Statistical analysis was carried out using Chi-square test
to detect statistical significance. Sensitivity, specificity
and predictive values were calculated using 2 × 2 tables
and standard formula.

RESULT
A total of 254 patients were screened for precancerous
and cancerous lesions based on signs and symptoms.
143 women turned for follow-up and were included in
the study (Table 1). Of these women, 129 consented
for biopsy. Histopathological analysis (Table 2) showed
3 were normal, 52 (40.3%) had chronic cervicitis, 13
(10.07%) had precancerous lesion and 58 (44.9%) had
malignancy. Out of the 58 cases positive for malignancy
all were of squamous cell carcinoma and only 1 case
was of adenocarcinoma. The mean age of women with
carcinoma cervix was 48.3 years. Precancerous lesions
occurred at a mean age of 31.9 years.
Of 129 patients included in study 88 women
consented to and were subjected to HIV antibody
testing by ELISA. 40 of these cases were of cervical
cancer, 21 had precancerous lesions and 27 had chronic
cervicitis. None of them was found to be reactive for
HIV.
All 129 women were subjected to HPV testing of the
cervical tissue by PCR technique. 77 (59.68%) patients
tested positive for HPV, 49 (37.98%) women tested
negative and in 3 women HPV reporting could not be
done due to improper sampling. Out of the cases found

Normal

No. of 8
Cases

LSIL
Inflammatory ASCUS/
AGUS

HSIL

CA

47

13

50

2

19

Inadequate smear—4

Normal

Chronic LSIL
Cervicitis

No. of
3
52
Cases
Inadequate biopsy—4

10

HSIL

Malignant

3

58

positive, 75 (97.4%) were positive for HPV type 16 and
2 (2.59%) were found positive for HPV type 18. HPV
positivity was higher in age > 40 years, same age group
as having higher number of malignancy cases.
In women with precancerous lesions, 9 (69.2%) were
HPV positive while 4 (30.7%) were HPV negative. 54
(93.1%) of malignant cases were HPV positive (Table 3).
In women with cytomorphologically normal smears,
HPV positivity was 61.1% in age group of 20–30 years
as compared to 43.4% in the age group of 31–40 years.
HPV positivity in the age group of 61–70 years and 51–60
years was 88.8% and 76.4% respectively (Table 4).
For HPV testing along with clinical assessment
as a screening tool for precancerous and cancerous
lesion of cervix, sensitivity was 88% and specificity was
74.5%, Predictive value of a positive test was 81.8% and
predictive value of a negative test was 83.6%.

DISCUSSION
In our study, the mean age of women with carcinoma
was 48.3 years while it was 31.9 years for women with
precancerous lesions. This supports the fact that
precancerous lesions may take several years (10–15
years) to progress to the stage of invasive cervical
cancer.16
54 cases (93.1%) of cervical cancer cases were positive
for HPV. 75 (97%) HPV positive cases were of type 16
and only 2 (3%) cases were positive for HPV type 18.
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Table 3
HPV in relation to histopathology
N = 129

HPV+ve

Normal

Chronic
cervicitis

LSIL

HSIL

–

14
(26.9%)

6
(60%)

3
54
(100%) (93.1%)

38
(73.0%)

4
(40%)

–

HPV-ve

3
(100%)
Inadequate - 3

CA

4
(6.89%)

Table 4
HPV in relation to age
N = 129
Age (Year)

HPV+ve (%)

HPV-ve (%)

20–30 (n = 18)

11 (61.11)

7 (38.88)

31–40 (n = 46)

20 (43.47)

26 (56.52)

41–50 (n = 36)

25 (69.44)

11 (30.55)

51–60 (n = 17)

13 (76.47)

4 (23.52)

61-70 (n = 9)
Inadequate — 3

8 (88.88)

1 (11.11)

This correlates well with other studies in India which
show 98% HPV positivity in invasive cancer cases with
HPV types 16 as the predominant type (90%).17-22 Even
in cases of adenocarcinoma HPV 16 was more frequent
that HPV 18.23 The prevalence of HPV type 18 has been
found to be rather low in India,24 as is also the case in
our study.
In this study, HPV positivity in mild and moderate
dysplasia was 60% and 100%. Other studies have
reported similar high prevalence of HPV in the
range of 70–80% in low-grade cervical dysplasia and
approximating to 90% in high-grade cervical dysplasia
or invasive cervical cancer.4,25
Studies have shown HPV infection to be strongly
related to the age of population. The highest rates are
reported in the early 20s, the same age at which low
grade CIN is most prevalent. According to Rohan et al,
HPV–16 or 18 positivity by general primer PCR peaks at
8–10% between 20 and 24 years of age. After the age of
35 years, only 1–2% are positive for these types.26 These
results are similar to our study in which higher HPV
positivity is seen in 20–30 year age group as compared
to 30–40 year age group.The high HPV positivity in age >
50 years is the result of larger number of women having
precancerous and cancerous lesions of the cervix.
HPV infection in older women is more likely to
represent persistent HPV infection.
4
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The use of HPV along with clinical assessment as
a screening method had sensitivity and specificity of
88% and 74.5% respectively in this study. The reported
sensitivity and specificity of HPV testing as a primary
screening tool were 88.4–89.4% and 81.9–93.9%
respectively.27 It was earlier suggested that incorporation
of HPV testing in routine screening in India was not
possible because of the high costs involved, lack of
trained manpower, etc.28 But, now that specific highrisk HPVs have been recognized as the principal causal
agent for development of cervical cancer and since there
has been an enormous improvement and simplification
in virus detection techniques, incorporation of HPV
testing along with cytology needs to be stressed.
A total of 88 patients were subjected to HIV testing
by ELISA. None of them was found to be reactive. The
reasons for this may be:
• Aligarh district is a low prevalence area where HIV
prevalence is < 5% in high-risk group and < 1%
among antenatal patients. According to NACO 2006
estimates, National adult female HIV prevalence
is 0.29%. HIV prevalence is highest in the north
eastern states and southern states (Andhra Pradesh,
Karnataka, Maharashtra, and Tamil Nadu).
• Secondly, our study group did not have high-risk
behavior seen to be associated with high HIV
prevalence. Only two women gave history of
having more than one sexual partner. None of the
women gave history of IV drug abuse, or any history
suggestive of STD in either partner. History of blood
transfusion was positive for only 4 women. A similar
study conducted in areas with higher prevalence or
in women with high-risk behavior may have yielded
better results. Most studies studying the impact of
HIV status on cervical cancer have been undertaken
in countries/areas where HIV prevalence is high.
According to Volkow, et al. HPV detection in HIV
positive women was 69% as compared to 29% in HIV
negative women, The relative risk for HPV infection
was 5.5.29 A South African study, found HPV positivity
of 68% in HIV positive women as compared to 31% in
HIV negative women.30
A study conducted at National AIDS Research
Institute, Pune has found HPV-16/18 prevalence in HIV
positive women to be 33%.31 In a study from East India,
HPV 16/18 was present in 62.9% of sex workers and
HIV-16 alone was present in 30% of the women
attending a STD clinic in North India.32
www.pajog.com
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CONCLUSION
The study of symptomatic women visiting the
Gynecology OPD of Jawaharlal Nehru Medical College
and Hospital, Aligarh, revealed that the prevalence of
cervical cancer is high in this population. Organized
screening programmes do not exist in our country and
in areas where they exist, have also not been able to
detect the disease in its early stages. The prevalence of
high-risk HPV type 16 and 18 in histologically normal
women was 25.4%, 69.2% in precancerous lesions and
93.1% in cervical carcinoma. The study showed an
exclusively high prevalence of HPV type 16 in the Indian
population with 97.4% case being positive for type
16 and only 2.5% cases positive for type 18. This high
prevalence of HPV indicates the need to incorporate
HPV testing along with cytology to screen women for
cervical cancer. For early detection and identification
of high-risk population with precancerous lesions,
there is a need for incorporation of HPV testing along
with cytology to screen women. This would be a step
forward in decreasing the mortality and morbidity
associated with cervical cancer. In view of the emerging
AIDS epidemic in the country, we need to increase
surveillance for HIV positive cases and increase
awareness regarding prevention of HIV infection.
Address for Correspondence
Sumedha Sharma
House No. 189, Sector 45
Faridabad, Haryana, India
drsumedha78@gmail.com

6.
7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

References
1. Apgar BS, Rubin MM, Brotzman GL. Principles and
technique of the colposcopic examination. In: Apgar
BS, Brotzman GL, Spitzer Meds. Colposcopy: Principles
and practice—An Integrated Textbook and Atlas.
Philadelphia. WB Saunders Company, 2002. pp. 115-29.
2. Cook GA, Draper G. Trends in cervical cancer and
carcinoma in situ in Great Britain. Br J Cancer. 1984;50:
367-75.
3. Zur Hausen H. Human papillomaviruses in the pathogenesis of anogenital cancer. Virology. 1991;184(1):9-13.
4. Bosch FX, Manos MM, Munoz N, Sherman M, Jansen
AM, Peto J, et al. Prevalence of human papillomavirus in
cervical cancer: a worldwide perspective. International
Biological Study on Cervical Cancer Study Group. J Natl
Cancer Inst. 1995;87(11):796-802.
5. Walboomers JM, Jacobs MV, Manos MM, Bosch FX,
Kummer JA, Shah KV, et al. Human papillomavirus is a

17.

18.

19.
20.

necessary cause of invasive cervical cancer worldwide.
J Pathol. 1999;189(1):12-9.
Munoz N. Human papillomavirus and cancer: the
epidemiological evidence. J Clin Virol. 2000;19(1-2):1-5.
Conley LJ, Ellerbrok TV, Bush TJ, Chaisson MA, Sawoo
D, Wright JC. HIV infection and risk of vulvovaginal and
perianal condylomata acuminata and intraepithelial
neoplasia: a prospective cohort study. Lancet. 2002;
359:108-13.
Wright TC Jr, Ellerrbrock TV, Chaisson MA, Van
Devanter N, Sun X W. CIN in women infected with HIV:
prevalence, risk factors and validity of Papanicolaou
smears. New York cervical disease study. Obstet Gynecol.
1994;84:591-7.
Conti M, Agarossi A, Parazzini F, Muggisasca ML,
Bobchini A, Negri E et al. HPV, HIV infection and risk of
CIN is former intravenous drug abusers. Gynecol Oncol.
1993;49:344-8.
Petry K, Schieffel D, Bode U, Gabnysiak T, Kochel H,
Kupsch E, et al. Cellular immunodeficiency enhances
the progression of HPV-associated cervical lesions. Int
J Cancer. 1994;57:836-40.
Ho GY, Burk RD, Fleming I, Klein RS. Risk of genital HPVinduced immunosuppression. Int J Cancer. 1994;56:
788-92.
Tweddel G, Heller P, Cunnane, M, Muthaupt H, Roth
K. The correlation between HIV seropositivity, cervical
dysplasia and HPV subtypes 6/11, 16/18, 31/33/35.
Gynecol Oncol. 1994;52:161-4.
Sun X, Kuhn L, Ellerbrock TV, Chiasson MA, Bush TJ,
Wright TC. HPV infections in women infected with HIV.
N Engl. J. Med. 1997;337:1343-9.
Bonnez W, Reichman RC. Papillomavirus In: Mandell,
Douglas, Bennett (Eds). Principles and Practice of
Infectious Diseases. New York: Churchill Livingstone,
1995. pp. 1387-400.
Moscicki AB, Ellenberg JH, Farhat S, Xu J. Persistence of
HPV infection in HIV-infected and infected adolescent
girls: Risk factors and differences; by phylogenetic type.
J Infect Dis. 2004;190:37-45.
Becker TM, Wheeler CM, McGough NS, et al. STDs and
other risk factors for cervical dysplasia among south
western his panic and non-hispanic white women.
JAMA. 1994. pp. 271-1181.
Das BC, Sharma JK, Gopal Krishna V, Das DK, Singh V,
Gissmann L, Zur Hausan H, Luthra UK. A high frequency
of HPV-DNA sequences in cervical carcinoma of Indian
women as revealed by Southern blot hybridisation and
PCR. J Med Virol. 1992;36:239-45.
National Cancer Registry Programme (NCRP), Biennial
Report on epidemiological study. NCRP Scientific
Publication (1988-1989). ICMR, New Delhi.
Sarkar S, Verma K, Kaur H, Seth P. Indian J Med Res.
1992;96:356-60.
Thankamani V, Kumari TV, Vasudevan DM. J Exp Pathol.
1992; 6: 55-64 (171) Nene BM, Jayant K, Malvis G, Dale PS
and Deshpande R. Experience in screening for cervical
cancer in rural areas of Barshi Tehsil (Maharashtra).
Indian J Cancer. 1994;31:34-40.

Pan Asian Journal of Obstetrics & Gynecology, May-August 2018;1(1):1-6

5

Sumedha Sharma et al.

21. Pillai MR, Lakhshmi S, Sreekala LA, Devi TG, Jayprakash
PG, Rajalakshmi TN, Devi CG, Nair NK, Nair MB.
Pathbiology. 1998;68:240-6.
22. Munirajan AK, Kaman K, Bhubaraahamurthy V, Ishida,
Fujinaga K,Tsuchida N, Shanmugam G. Gynecol
Oncology. 1998;69:205-9.
23. Das BC, Gopal Krishna V, Das DK, Sharma JK, Singh V,
Luthra UK. Cancer. 1993;72:147-53.
24. Das BC, Sharma JK, Gopal Krishna, V, Das DK, Singh V,
Gissmann L, Zur Hausan H, Luthra UK. A high frequency
of HPV-DNA sequences in cervical carcinoma of Indian
women as revealed by Southern blot hybridisation and
PCR. J Med Virol. 1992;36:239-45.
25. deRoda h, Wallboomers Jm, Meijer CJ, et al. Analysis
of cytomorphologically abnormal cervical scrapes for
the presence of 27 mucosotropic HPV genotypes, using
PCR. Int Cancer. 1994;56:802.
26. Bosch Fx, Manos MMRohan J, Mann V, McLaughlin J,
et al. PCR-detected genital papilloma virus infection:
Prevalence and association with risk factors with
cervical cancer. Int J Cancer. 1991;49:856.
27. Kuhn L, Denny L, Pollack A, et al. HPV testing for
primary screening of cervical cancer precursors. Cancer
Epidemiol Biomarkers Prev. 2000;92:818-25.

6

AIM Publications

28. Luthra UK, Rangachari R. Screening for cancer of the
cervix, IARC Scientific Publication. 1986;76:273-85.
29. Volkow P, Rubis S, Lizano M, Carrillo A, Vilar-Compte D,
Garcia-Carranca A, Sotelo R, Garcia B, Sierra-Madero
J, Mohar A. High prevalence of oncogenic HPV in the
genital tract of women with HIV. Gynaecol Oncol.
2001;82(1):27-31.
30. Mbulawaa ZZ, Coetzee D, Marais DJ, Kampuria
M, Zwane E, Allan B, Constant D, Moodley JR,
Hoffman M, Williamson AL. Genital HPV prevalence
and HPV concordance in heterosexual couples are
positively associated with HIV coinfection. J Infect Ds.
2009;199(10):1514-24.
31. Joshi SN, Gopal Krishna V, Kumar BK, Dutta S,
Nyaynirgune P, Thakur M, Tripathy S, Mehendale S,
Paranjape R. Cervical squamous intraepithelial changes
and human papilloma virus infection in women
infected with human immunodeficiency virus in Pune,
India. J Med Virol. 2005;76(4):470-5.
32. Gopalkrishna V, Aggarwal N, Malhotra VL, Koranne RV,
Mohan VP, Mittal A, Das BC. Chlamydia trachomatis
and HPV infection in Indian women with sexually
transmitted disease and cervical precancerous and
cancerous lesions. Clin Microbiol Infect. 2000;6:88-93.

www.pajog.com

