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Abstract: Background: Cervical cancer is the second most common cancer among women worldwide. 

Infection with the Human Immunodeficiency Virus (HIV) and its related immunosuppression are associated with 

an increased risk of prevalence, incidence and persistent squamous intraepithelial lesions(SILs) of the cervix. 

Objectives : (1)To study the changes in cervical cytology with relation to HPV DNA type detected by using RT-

PCR in HIV positive females. (2) To find out the prevalence of cervical abnormalities in the study group 

comprising of 100 HIV positive women and 100 HIV negative women as a control. 

Material and MethodsThe present study was conducted in the department of Pathology, GMC, Patiala on 100 

cervical brushings prepared from HIV positive patients attending ART Centre at GMC and hospital, Patiala and 

100 cervical brushings prepared from HIV negative women as a control which were prepared in the department 

of Obstetrics and Gynaecology, Rajindra Hospital, Patiala. The cervical brushings were analysed in the 

Department of Pathology, Government Medical College Patiala. Liquid based cytology and HPV detection was 

done on samples of cervical brushings. 
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I. Introduction 
Cervical cancer is the second most common cancer among women worldwide. Infection with the 

Human Immunodeficiency Syndrome Virus (HIV) and its related immunosuppression are associated with an 

increased risk of prevalence, incidence and persistent squamous intraepithelial lesions (SILs) of the cervix.
[1]

 

India has the third highest burden of HIV and highest number of Cervical cancer patients in the world.
[2]

  Early 

detection and treatment of precancerous lesions can prevent progression to cervical cancer. Identification of 

precancerous lesions has been primarily by cytologic screening of cervical cells. Sensitive and specific 

molecular techniques that detect HPV DNA and distinguish high-risk HPV types from low-risk HPV types have 

been introduced as an adjunct to cytology. Earlier detection of high-risk HPV types may improve triage, 

treatment, and follow-up in infected patients.
[3]

 Human papillomavirus (HPV), a common sexually transmitted 

virus, is a necessary cause of invasive cervical cancer (ICC). While the vast majority of cervical HPV infections 

clear or become undetectable, these infections persist in a subset of women. HIV-infected women are 

significantly more likely than HIV-uninfected women to have incident and persistent HPV cervical infections, 

and to develop incident pre-cancers such as squamous intraepithelial lesions (SIL), including high-grade SIL 

(HSIL).
[4]

 

 

II. Material And Methods 
The present study was conducted in the department of Pathology, GMC, Patiala on 100 cervical 

brushings prepared from HIV positive patients attending ART Centre at GMC and hospital, Patiala and 100 

cervical brushings prepared from HIV negative women as a control which were prepared in the department of 

Obstetrics and Gynaecology, Rajindra Hospital, Patiala.  

 

Liquid Based Cytology (By SurePaths Method) 

Sample Collection for liquid based cytology
[5] 

1. Cervex-brush was inserted into endocervical canal and rotated 5 times in clockwise direction. 

2. The detachable head of device was dropped into BD SurePath vial. 

3.  The vial was capped and tightened. 
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 LBC machine was run on cervical brushing to prepare and stain theslides. Prepared slides were 

examined microscopically. 

 

 

HPV DNA Detection
[6] 

Cervical brushings of the patients were received in the dept. of pathology. In our department the BD 

Onclarity HPV Assay which is an amplified DNA test for the qualitative detection of high risk types of human 

papillomavirus (HPV) was used. The assay detected all high risk HPV types (16, 18, 31, 33, 35, 39, 45, 51, 52, 

56, 58, 59, 66, and 68) and provided the capability for genotyping of six high risk types (HPV 16, 18, 31, 45, 51 

and 52) and other high-risk genotypes reported by genotype group (P1: 33/58; P2: 56/59/66; P3: 35/39/68). 

Cervical specimens that were tested with the BD Onclarity HPV Assay included the BD Onclarity HPV 

Cervical Brush Collection Kit, BD SurePath™ Preservative Fluid. The BD Onclarity HPV Assay is performed 

with the BD Viper™ LT System.
 

 

III. Results 
 In the present study, cervicalbrushings were taken from 100 HIV positive cases on ART attending Art 

centre and 100 HIV negative who presented to Department of obstetrics and Gynaecology, 

RajindraHospital,Patiala.The cervical brushings were analysed in Department of Pathology, Government 

Medical College Patiala. 

 

 
Figure 1 : HIV Status According To Age 

 

Table-1 

Comparison of Cytology Diagnosis According To HIV Status 

Cytology Diagnosis 
HIV Positive HIV Negative Total 

No.  Percentage No. Percentage No. Percentage 

NILM 29 29% 74 74% 103 51.5% 

ASCUS 30 30% 16 16% 46 23% 

LSIL 39 39% 9 9% 48 24% 

HSIL 2 2% 1 1% 3 1.5% 

Total 100 100% 100 100% 200 100% 

 

Statistical Analysis 

 Value df p value 

Pearson Chi-Square 43.004 3 0.0000 

 

Out of 100 HIV positive cases, 29 (29%) cases were diagnosed as NILM, 3 (30%) cases were ASCUS, 

39 (39%) cases were LSIL, and 2 (2%) cases were HSIL. Out of 100 HIV negative cases, 74 (74%) cases were 

NILM, 16 (16%) cases were ASCUS, 9 (9%) cases were LSIL and only 1 (1%) case was HSIL. The cervical 

abnormalities were much more common in HIV positive i.e. 71 (71%) cases as compared to 26% in HIV 

negative cases which was statistically significant (p value of <0.001). 
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Table-2: Comparison Of Prevalence Of HPV According To HIV Status 

HPV Status 
HIV Positive HIV Negative Total 

No.  Percentage No. Percentage No. Percentage 

Positive 51 51% 23 23% 74 37% 

Negative 49 49% 77 77% 126 63% 

Total 100 100% 100 100% 200 100% 

 

Statistical Analysis 

 Value df p value 

Pearson Chi-Square 16.817 1 0.0000 

 

Prevalence of HPV in HIV positive cases was found to be 51% whereas in HIV negative cases it was 

23%. HPV prevalence was higher in HIV positive cases than HIV negative cases and the difference was 

statistically significant with p value < 0.000. 

 

 
Figure 2 : Prevalence Of Cervical Abnormalities In HPV Positive Cases According To HIV Status 

 

In HIV negative cases, majority of the cases (43.48%) were reported to be NILM whereas in HIV 

positive cases NILM was observed in only 9.8% cases. In HIV positive cases, 28 (54.90%),16 (31.37%) and 2 

(3.92%) cases were reported to be LSIL, ASCUS and HSIL respectively while in HIV negative cases LSIL, 

ASCUS and HSIL were reported in 5 (21.74%), 6 (26.09%) and 1 (4.35%) cases respectively. It was seen that 

cervical abnormalities were more common in HIV positive cases than HIV negative cases and the difference 

was statistically significant with p value <0.00. 

 

 
Figure 3 : HPV Genotype And Cervical Cytology In HIV Positive Cases 
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In 100 HIV positive cases, 51 (51%) cases were HPV positive. Out of all the types of HPV, HPV 16 

and 18 were the most common type i.e in 21 (41.17%) cases and 14 (27.4%) cases respectively. Out of 21 HPV 

16 positive cases, 14 (66.6%), 5 (23.8%) and 2 (9.52%) cases were LSIL, ASCUS and HSIL respectively. Out 

of 14 HPV 18 positive cases, 9 (64.3%), 4 (28.6%) and 1 (7.1%) cases were LSIL, ASCUS and NILM 

respectively. Out of 8 HPV P1 positive cases, 4 (50%), 3 (37.5%) and 1 (12.5%) cases were LSIL, ASCUS and 

NILM respectively. Out of 3 HPV P3 positive cases, there was 1 (33.3%) case each of LSIL,ASCUS and NILM. 

out of 2 cases each of HPV P2 and HPV 52 there was 1 (50%) case each of NILM and ASCUS. Only 1 (100%) 

case of HPV 51 was ASCUS. 

 

 
Figure 4 : HPV Genotype And Cervical Cytology In HIV Negative Cases 

 

In the HIV negative cases, HPV positivity was observed in 23 cases and most of the cervical lesions 

show HPV 16 and 18 positivity i.e. 11 and 3 cases respectively. Most common cervical abnormality associated 

with type 16 was LSIL.Out of 11 HPV 16 positive cases, 5 (45.5%), 3 (27.3%), 2 (18.18%) and 1 (9.09%) cases 

were LSIL, ASCUS, NILM and HSIL respectively. Out of 3 HPV 18 positive cases, 2 (66.6%), 1 (33.4%) cases 

were NILM and ASCUS respectively. Out of 3 HPV52 positive cases, 2 (66.6%) and 1 (33.4%) cases were 

ASCUS and NILM respectively. All 3 (100%) HPV P3 positive cases were NILM. Out of 2 HPV P2 positive 

cases there was 1 (50%) case each of NILM and ASCUS. The only case of HPV P1 positive was NILM and of 2 

cases of HPV 52 there was 1 (50%) case each of NILM and ASCUS. The only 1 (100%) case of HPV 51 which 

was ASCUS. 

 

IV. Discussion 
The present study was conducted in the Department of Pathology and Department of Obstetrics and 

Gynaecology and a total of 200 patients were included. Out of 200 patients, 100 were HIV positive on ART 

from ART centre and other 100 HIV negative cases were those who presented in Gynaecology outdoor. The 

study was undertaken to diagnose different kinds of cervical lesions in relation to HPV status. The cervical 

lesions were classified according to Bethesda system 2014. In the present study, samples of cervical brushings 

were taken from 100 HIV positive cases on ART attending ART centre and 100 HIV negative who presented to 

the Department of obstetrics and Gynaecology, RajindraHospital,Patiala. The cervical brushings were analysed 

in the Department of Pathology, Government Medical College Patiala. Liquid based cytology and HPV 

detection was done on samples of cervical brushings.  

 

Prevalence of HPV in HIV Positive And Negative Cases 

It had been established in previous studies that prevalence of HPV infection was higher in HIV positive 

as compared to HIV negative patients. In the present study prevalence of HPV in HIV positive females was 

found to be 51% which is similar to the results of the studies conducted by Sun et al
[7]

 (1995) showing HPV 

positivity in 60% and Motti et al
[8]

 (1996) showing HPV positivity in 60% cases.Blossom et al
[9]

 (2007) and 

Dartel et al
[10]

 (2012) observed similar results showing prevalence of HPV in HIV positive cases as 46.2% and 

47.8% respectively. Miranda et al
[11]

 (2017) and Teixeira et al
[12]

 (2018) observed prevalence of HPV in HIV 

positive cases as 28.4% and 31.1% respectively. This discrepancy would be explained because of variation in 

sample size,age group distribution, socio-economic status, education level and geographic distribution. 



Study Of Prevalence Of HPV Genome And Detection Of Cervical Abnormalities Using Liquid Based  

 

DOI: 10.9790/0853-1803110813                                 www.iosrjournals.org                                             12 | Page 

In the present study prevalence of HPV in HIV negative cases was 23%. In the study conducted by 

Motti et al
[8]

 (1996) and Branca et al
[13]

 (2003) HPV positivity in HIV negative cases was 23% and 22.8% 

respectively. The results of the present study correlate with the above mentioned studies. 

 

HPV Positivity in Cervical Lesions  

HPV prevalence in NILM cases in HIV status 

In the present study, out of 100 HIV positive cases 29 cases of NILM were detected out of which 5 

(17.24%) cases showed HPV positivity. In the HIV negative cases (100 cases) a total of 74 cases were 

diagnosed as NILM which showed HPV positivity in 10 (13.51%) cases. In the study conducted on HIV positive 

patients by Dartel et al
[10]

 (2012) and by Dols et al
[14]

 (2012) the diagnosed cases of NILM showed 35.9% and 

42% HPV positivity respectively. The difference in the results of the present study with above mentioned 

studies is probably due to variation in sample size and geographical distribution. 

The results of HIV negative cases were in close accordance with the study conducted by Dartel et al
[10]

 

(2012) and Sanjose et al
[15]

 (2007) where HPV positivity was seen in 12.8% and 10.4%of NILM cases . 

 

HPV prevalence in ASCUS cases in HIV status 

In the present study 30 cases were diagnosed as ASCUS in HIV positive cases out of which 16 

(53.33%) cases were HPV positive .Another 16 cases were diagnosed as ASCUS in HIV negative cases out of 

which 7 (43.75%) cases were HPV positive. The result is similar to that observed in the study conducted by 

Dartel et al
[10]

 (2012) in which 66.7% cases were reported HPV positive in HIV positive patients and 37.1% 

cases were reported HPV positive in HIV negative patients in diagnosed cases of ASCUS. The results of present 

study is also similar to that observed in the study conducted by Dols et al
[14] 

(2012) in which 49.8% cases of 

ASCUS were HPV positive in HIV positive patients. Teixeira et al
[12]

(2018) in their study observed HPV 

positivity in 37.5% cases of ASCUS in HIV positive cases. .This discrepancy would be explained because of 

variation in sample size, age group distribution and geographic distribution. 

In the study by Jung et al
[16]

 (2003), 33.2% of ASCUS cases were reported HPV positive in HIV 

negative patients which is in accordance with the result of the present study. 

 

HPV prevalence in LSIL cases in HIV positive status 

In the present study, in HIV positive cases 39 showed LSIL out of which 28 cases (71.7%) were HPV 

positive whereas in 9 cases of HIV negative with LSIL, 5 (55.55%) were HPV positive. Dartel et al
[10]

 (2012), 

observed 100% cases of HPV positive in cases of HIV positive women with LSIL and 67.5% cases were 

reported HPV positive in HIV negative patients in diagnosed cases of LSIL. In the study conducted by Dols et 

al
[14] 

(2012) and Teixeira et al
[12]

(2018), HPV positivity was found to be 90% and 87.5% respectively in HIV 

positive patients with LSIL. The results are almost similar showing majority of the LSIL cases in all the studies 

as HPV positive. Although in the study by Jung et al
[16]

 (2003), 92.7% cases of LSIL were reported HPV 

positive in HIV negative patients, which is higher then that observed by others. 

 

HPV prevalence in HSIL cases in HIV positive status 

In the present study, two (3.92%) cases of HSIL were reported in HIV positive patients. Both the cases 

(100%) were HPV positive andone (4.35%) case was reported HSIL in HIV negative cases and which was also 

HPV positive (100%). 

Dartel et al
[10]

 (2012) in their study observed that 100% cases of HSIL in HIV positive cases showed 

HPV positivity and 92.7% cases of HSIL in HIV negative cases showed HPV positivity which is in accordance 

with the present study. De Vuyst et al
[17]

 (2003) in their study observed HPV positivity in 99% cases of HSIL in 

HIV negative cases which is in accordance with the present study. In the study conducted by Dols et al
[14] 

(2012), 94% cases of HSIL were HPV positive and the result is very close to the present study.Teixeira et 

al
[12]

(2018)observed that 100% cases of HSIL in HIV positive cases showed HPV positivity which is in 

accordance with the present study. Jung et al
[16]

 (2003) in their study observed 98.1% cases of HSIL were HPV 

positive in HIV negative cases which is very close to the result of the present study. 

 

Correlation of HPV Genotype With Cervical Cytology  

Out of 100 HIV positive cases, 51 cases were reported as HPV positive and among these 28 cases were 

reported as LSIL on cervical cytology out of which 14 cases (50%) were HPV 16 positive. The result is similar 

to the study conducted by Motti et al
[8]

 (1996) in which more than 50% cases of LSIL were HPV 16 positive. 

Teixeira et al
[12]

(2018) observed that 23.8% cases of LSIL were HPV 16 which is in accordance with the 

present study. 

Out of 51 cases which were HPV positive in HIV positive women, 2 cases were reported as HSIL. 

Both the cases were HPV 16 positive. The result is in accordance with the study conducted by Dols et al
[14] 
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(2012) in which HPV 16 was the most common genotype associated with HSIL. The study conducted by Dartel 

et al
[10]

 (2012) also reported HPV 16 to be the most common genotype positive in HSIL cases.  

In the study conducted by Kitchener et al
[18]

 (2006) HPV either 16 or 18 were the most common HPV 

genotypes associated with cervical abnormalities seen in 64% cases. The result is similar to the present study in 

which 66% cases of HPV positive patients were either HPV 16 or 18 positive. 

Sun et al
[7]

 (1995) in their study observed that HPV 16 and HPV 18 were more common types all in 

cervical abnormalities in HIV positive cases, which is in accordance to the present study. 

Moodley et al
[19]

 (2000) in their study observed that in all the abnormal cytology smears the most 

prevalent HPV types were HPV 16, 58 and 51 in HIV positive cases whereas in the present study HPV 16,18,P1 

are the most common types. 
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