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ABSTRACT: 

Background: Human papillomavirus (HPV) is the most common sexually transmitted infection 

in the world and is classified as a carcinogenic infectious agent by the International Agency for 

Research on Cancer. However, only some HPV strains are oncogenic. The oncogenicity of the 

virus is primarily dependent on the continuous expression and activity of the viral proteins E6 

and E7. HPV-16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68, 73 and 82 are considered high-

risk genotypes, Of the high-risk HPV types, HPV16 is the most frequently detected at the 

population level, and it is by far the predominant type causing invasive cervical cancer 

worldwide (~60%), followed by HPV18 (~15%) [23]. HPV serotypes 16 and 18 together cause 

up to 70% of invasive cervical cancer worldwide. Cervical cancer ranks as the 2nd leading cause 

of female cancer in India. This is the most frequently occurring type of cancer in women aged 15 

to 44 years after breast cancer. Objective: To study the qualitative detection of Human 

papillomavirus (HPV) DNA in clinical samples and genotyping of 14 high-risk (HR-HPV). 

Material and Method: The present study has been done on the women attending Obstetrics and 

Gynaecology OPD in the regional tertiary care hospital with symptomatic gynaecological 

problems due to the presence of Human Papillomavirus infections. Hence in the present study, 

we have used Real-Time PCR (BIO-RAD, CFX96 Real-Time System) for HPV DNA testing by 

using “TRUPCR® HPV High Risk Genotyping Plus Kit” as per manufacturer’s instructions.  

Results: The prevalence of HPV is 23.24% in the present study. In which HPV16 accounts for 

62.79% of the total prevalence followed by HPV58 (9.3%), HPV31, HPV33, and HPV39 each 
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having prevalence of 6.97%. Next in descending order were HPV35, HPV51, and HPV68 having 

a prevalence of 4.65%, 4.65% and 2.32% respectively. Conclusion: It has been observed that 

there is a high prevalence of HPV16 followed by HPV58, 31, 33, 35 and 39. Our study further 

recommends studying the prevalence and genotyping variations in the locality before providing a 

vaccine in the vaccination schedule as an effective prophylactic means. 

Keywords: HPV Genotype, Cervical Cancer 

INTRODUCTION:  

Human papillomaviruses (HPVs) are non-enveloped icosahedral, circular, double-stranded 

deoxyribonucleic acid (dsDNA) viruses of approximately 50-55 nm in diameter, have 

icosahedral capsids composed of 72 capsomeres. It contains a double-stranded circular DNA 

genome of 7900-8000 base pairs [1]. 

 

Human papillomavirus (HPV) is the most common sexually transmitted infection in the world 

[2]. It is classified as a carcinogenic infectious agent by the International Agency for Research on 

Cancer [3]. Both sexually active men and women will be infected at least once without 

developing any symptoms or cancerous diseases in their lifetime [2]. However, only some HPV 

strains are oncogenic [4]. 

The oncogenicity of the virus is primarily dependent on the continuous expression and activity of 

the viral proteins E6 and E7, which are tumour-associated antigens that act in concert to alter 

interrelated cellular processes and promote tumour development through the interaction of 

cellular proteins [5, 6]  

The genome encodes 6 early proteins (E1, E2, E4, E5, E6 and E7) that are responsible for virus 

replication, and 2 late proteins (L1 and L2) which are the major and minor viral capsid proteins 

respectively [7]. About two hundred HPV genotypes have been identified based on the sequence 

of their L1 genes [8, 9]. They can be categorized into cutaneous or mucosal types based on their 

tissue tropism [10]. The E6 and E7 proteins are the major oncoproteins that are involved in the 

transformation and immortalisation of host cells. The E6 and E7 proteins bind and inactivate the 

two major tumour suppressor proteins; p53 and pRb respectively [11]. The sequences of HPV E6 

and E7 regions have been used in the classification of some HPV variants [12–14]. 

 

The different types of HPV vary in tissue distribution and oncogenic potential associated with 

anatomically and histologically distinct diseases. A different HPV type causes a wide range of 

infections, including common warts, genital warts, recurrent respiratory papillomatosis, low-

grade and high-grade squamous intraepithelial lesions (SILs) and cancers, including cervical, 

anal, vaginal, vulva, penile, head and neck cancer [15,16] 

The virus is primarily transmitted through direct skin-to-skin contact, typically during sexual 

activity, including vaginal, anal and oral sex. It can also spread through non-sexual contact, such 

as from mother to child during childbirth [7]. 

More than 200 human papillomavirus (HPV) genotypes (‘types’) are known; these are 

categorized into phylogenetic genera (designated Alpha, Beta, Gamma, Mu and Nu). The Alpha 
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genus contains the types that cause particularly important human diseases.  If these HPV types 

persist, they can cause one of the most common cancers in women that is cervical cancer as well 

as rarer cancers of non-keratinized mucosa and skin of the lower genital tract (vagina, vulva and 

penis), the anus and the oropharynx [17]. 

 

HPV genotypes recognized to date are classified into two major groups, high-risk and low-risk 

genotypes in terms of their malignancy-causing potential [18, 19]. HPV-16, 18, 31, 33, 35, 39, 

45, 51, 52, 56, 58, 59, 66, 68, 73 and 82 are considered high-risk genotypes, whereas low-risk 

genotypes include HPV-6,11, 34, 40, 42, 43, 44, 54, 61, 70, 72, 81, and 89 [21]. HPV types 6 and 

11 are known to be responsible for 90% of genital warts [20, 22]. 

 

Whereas high-risk HPV types, HPV16 is the most frequently detected at the population level, 

and it is by far the predominant type causing invasive cervical cancer worldwide (~60%), 

followed by HPV18 (~15%) [23]. HPV serotypes 16 and 18 together cause up to 70% of 

invasive cervical cancer worldwide. Along with cervical cancer, HPV types 16 and 18 are 

responsible for 40–50% of invasive vulvar cancer and 70% of vaginal cancer [19]. 

 

Cervical cancer ranks as the 2nd leading cause of female cancer in India. This is the most 

frequently occurring type of cancer in women aged 15 to 44 years after breast cancer. Every year 

in India 122,844 women are diagnosed with cervical cancer due to HPV and more than 67,477 

die of the disease. Besides, HPV causes 88% of anal cancers, 43% of vulvar cancers and 70% of 

vaginal cancer, 50% of penile cancers, 70% of oropharyngeal cancers, representing nearly 4.8% 

of all cancers worldwide [23]. 

AIM AND OBJECTIVES: 

AIM 

The present study has been planned to screen the sexually active women attending OPD of 

Obstetrics and Gynaecology with symptomatic gynaecological problems for the detection of 

Human Papillomavirus and to understand the circulating genotypes of HPV in the regional 

tertiary care hospital. 

OBJECTIVES 

1. To study the qualitative detection of Human papillomavirus (HPV) DNA in clinical 

samples. 

2. To study the detection and genotyping of 14 high-risk (HR-HPV). 

MATERIAL AND METHODS 

“WHO Guidelines for Screening and Treatment of Cervical Pre-cancer Lesions for Cervical 

Cancer Prevention” recommends the use of DNA-based HPV testing as a first choice screening 

method because these are more efficient than cytology-based HPV tests, especially for low and 

middle-income countries; as they are less prone to quality problems.  

 Detection of HPV was done by using the HPV testing kit “TRUPCR® HPV High-Risk 

Genotyping Plus Kit” as per the manufacturer’s instructions in Real-Time PCR (BIO-RAD, 
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CFX96 Real-Time System). The study was carried out in the Department of Microbiology, Pt. 

B.D. Sharma, PGIMS, Rohtak (Haryana). A total of 185 samples were recruited for the study. 

The participating women were made aware of the study in their local language. Informed & 

written consents were collected from the participating women. 

INCLUSION CRITERIA 

a) Age group 15-65 years 

b) Sexually active 

c) All women subjects who were married, non-pregnant and had not gone hysterectomy. 

d) Symptomatic infections like vaginal discharge, itching in the genital area, intermittent 

bleeding, contact bleeding, post-coitus bleeding, Dyspareunia. 

EXCLUSION CRITERIA 

a) Pregnancy, widow, sexually naive 

b) Unwilling to participate 

c) Vaccinated 

d) Presence of cervical cancer 

e) Women underwent hysterectomy 

SAMPLE COLLECTION  

The subjects were women attending Obstetrics and Gynaecology OPD due to complaints of 

symptoms like itching in the genital area, vaginal discharge, intermittent bleeding, post-coitus 

bleeding, contact bleeding, dyspareunia, genital warts etc. Cervical scrapings of these patients 

were collected with the help of a brush after taking all aseptic measures. The brush was 

immediately cut off and inserted into the liquid Storage medium “SurePath Preservative 

Solution” for transport and storage. All cervical specimens require genomic DNA extraction and 

are then amplified using Real Time Amplification and detected by using fluorescent reporter dye 

probes specific for high risk and low risk HPV genotypes. 

SAMPLE STORAGE 

The samples should be shipped at 2 to 8°C and should be stored at 4°C. To prevent significant 

degradation of samples should be processed within 72 hours of collection, although ideally 

samples should be processed within 24-36 hours. The extracted viral DNA can be store at -20°C 

for future use. 

MATERIAL AND DEVICES REQUIRED  

Adjustable pipettes with sterile filter or positive displacement tips, Disposable powder-free 

gloves, Sterile bidistilled water, Sterile 1.5 ml and 2 ml microcentrifuge tubes, 50 ml conical 

tubes, Vortex mixer, TRUPCR Termi‐DNA‐Tor or equivalent, in order to remove DNA from 

working surfaces, Real Time PCR, Laminar airflow cabinet, PCR vials (0.2 ml, thin‐walled), 

Personal protection equipment (lab coat, gloves, goggles) DNA isolation. 

SAMPLE PROCESSING: The TRUPCR HPV High-Risk Genotyping Plus Kit was used 

for HPV Genotyping. It is a Real-Time amplification test kit for the qualitative detection and 

genotyping of 14 High-Risk HPV DNA in clinical samples. DNA is extracted from samples and 

is then amplified using Real-Time Amplification and detected by using fluorescent reporter dye 
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probes specific for high-risk HPV 14 Genotypes(16/18/31/33/35/39/45/51/52/ 56/58/59/66 and 

68). In Real-Time PCR, the fluorescent signal is generated from the presence of an 

oligonucleotide probe specific to the target DNA sequence. The probe contains a fluorescent dye 

molecule on its 5’ end and a quencher molecule on its 3’ end. The probe hybridizes with one of 

the chains of the amplified fragment. During the synthesis of a complementary chain, Taq DNA 

polymerase which possesses 5' - 3' exonuclease activity cleaves the probe. As a result, the 

fluorescent dye and quencher dye are separated, and the total fluorescence of reaction volume 

increases in direct proportion to the number of amplicon copies synthesized during PCR. The 

fluorescent signal is measured in each cycle of reaction, and the threshold cycle value is 

determined from the obtained curve. The threshold cycle is proportional to the initial number of 

DNA copies in a sample and its value allows qualitative comparisons of analyzed and control 

samples.  

RESULT ANALYSIS 

Data was collected, compiled and entered in the MS Excel sheet and further statistical analysis 

was done using the latest version of Statistical Package for Social Sciences (SSPS).  

DISPOSAL OF WASTE 

 All the biomedical waste generated during this study in the laboratory will be discarded after 

proper disinfection or sterilization as per Bio-Medical Waste Management and Handling Rules 

2016 guidelines, and Bio-Medical Waste Management (Amendment) Rules, 2019 guidelines. 

In the present study, a total of 185 samples were analyzed by Real-Time PCR, out of which 43 

samples were positive for HPV. The HPV prevalence was found to be 23.24% as shown in the 

figure and chart. 

 

TABLE 1. Prevalence of HPV in the total Samples 

Total no of Samples HPV Positive 

Samples  

% of HPV 

Positive 

Samples 

185 43 23.24% 
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Among the total 43 HPV-positive samples, genotyping was performed by using TRUPCR kit. It 

was observed that 27/43 samples were positive for HPV16 which accounts for 62.79% of total 

prevalence (n-43). Furthermore, it is 14.59% of the total sample (n=185). 2
nd

 most prevalent 

genotype was HPV58 (9.30%) followed by HPV31, HPV33, HPV39 each having prevalence of 

6.97% (n-43). Next in descending order were HPV35, HPV51, and HPV68 having a prevalence 

of 4.65%, 4.65% and 2.32% (n-43) respectively.  Interestingly, HPV18 which is the 2
nd

 most 

prevalent high-risk HPV genotype in other available literature was not reported in the present 

study. Similarly high-risk HPV45, HPV52, HPV59, and HPV66 were also not reported in the 

present study (Table2, Chart2). 

TABLE 2. Frequency of HPV genotypic distribution in positive samples 

Sr. 

No. 

HPV Genotype No of Patients Percentage of HPV 

genotype in total 

positive samples 

(n=43) 

Percentage of 

HPV genotype 

in total tested 

samples (n=185) 

1. HPV 16 27 62.79 14.59 

2. HPV 18 00 00 00 

3. HPV 31 03 06.97 1.62 

4. HPV 33 03 06.97 1.62 

5. HPV 35 02 04.65 1.08 

6. HPV 39 03 06.97 1.62 

7. HPV 45 00 00 00 

8. HPV 51 02 04.65 1.08 

9. HPV 52 00 00 00 

10. HPV 56 00 00 00 

11. HPV 58 04 9.30 2.16 

12. HPV 59 00 00 00 

HPV Positive 
23% 

HPV Negative 
77% 

Chart 1. Prevalence of HPV in total samples 
(n=185) 
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13. HPV 66 00 00 00 

14. HPV 68 01 2.32 0.54 

 

 
 

 

DISCUSSION 

Cervical cancer is the most frequent malignancy in women, world accounting for 17% of 

all cancer deaths among women aged between 30 and 69 years. Although, the incidence 

of cervical cancer is steadily declining in the developed world; it is most common in 

developing countries [24]. Despite being curable and preventable at an early stage, 

cervical cancer still causes more than 67,477 deaths annually in India due to the lack of 

organized screening programs and intervention approaches [25]. 

Although India is a diverse country with extensive ethnicity and socio-cultural diversity, the 

incidence of HPV infection may vary significantly in different regions, it is required to study the 

prevalence of HPV and its genotypes in every part of the country. The available literature shows 

the prevalence of HPV in women in different parts of India ranges from 9 to 94%. [26] 

In India, annually the incidence of cervical cancer is quite high [25] therefore, early screening of 

HPV infections and cervical cancer can be a better solution to this question. The major obstacles 

in India and other developing countries to low screening prevalence are either educational 

barriers or behavioural barriers [27]. Persistent high-risk HPV infection increases the risk of 

cervical intraepithelial neoplasia or invasive cervical cancers. The distribution of HPV varies 

geographically however, HPV 16 was found to be the commonest type followed by HPV 18 

[28]. However, in the present study, HPV 18 was not reported at all. 

64% 
10% 

7% 

7% 

5% 
7% 

Chart 2. Frequency of HPV genotypic 
distribution in positive samples 

HPV16 HPV58 HPV31 HPV33 HPV35 HPV39
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In the present study, The HPV prevalence was found to be 23.24%.  Kulkarni et al in 2023 

studied the genotypic diversity of Human Papillomavirus types in Central India. The overall 

prevalence of high-risk HPV was present in populations at 7.3% in individuals and 37% in 

combinations [29]. Senapati R et al in 2017 studied HPV genotype distribution in Odisha, 

Eastern India. A study of 607 women revealed an overall prevalence of 60.33% [30].  

Mishra R. et al (2022) in a cross-sectional study on 217 women attending tertiary care hospitals 

in western UP. The overall prevalence of HPV was 5.5% (12/217) [23]. Datta et al reported the 

prevalence to be 7% [31] while Sahasrabudhdhe et al found it to be 41.7% [32]. 

Mishra R et al suggested that asymptomatic women contributed 30.41% among them while 

3.03% HPV positivity which was quite low as compared to Sontakke et al. who reported a 

prevalence as high as 44.2% [33]. However, HPV DNA testing is the most acceptable tool in the 

screening of cervical cancer [34]. 

A study of HPV prevalence in coastal Karnataka by Saxena V et al (2018) reported 18.8% 

overall prevalence [35]. In a study on the North Indian population, Misra M et al (2021) found 

the prevalence of HPV-positive cases was 20% [36]. Vora Kranti Suresh et al in 2022 reported 

32.47% of HPV prevalence in urban slums of Ahmedabad [37]. Rashid A. and Sharma DC 

(2021) screened 380 female patients from northern India and found a 15.78% prevalence of HPV 

infection among the total screened patients [38].  

In China, The overall HPV prevalence was 19.7% among women in northern Henan Province 

[39], which was similar to the results from several surveys of HPV prevalence reported in other 

provinces of China [42-44]. The prevalence of HPV in northern Henan Province was lower than 

that reported in Shandong Province (28.4%) and Fujian Province (38.3%) [45-46], but higher 

than Yunnan Province (12.9%) and Shanxi Province (8.92%) [40, 41]. According to previous 

reports, the HPV infection rate ranges from 6.7 to 44.5% in China [46]. 

In the present study, It was observed that the 27/43 positive samples were HPV16 which 

accounts for 62.79% of total prevalence (n-43). Furthermore, it is 14.59% of the total sample 

(n=185).  

 

2
nd

 most prevalent genotype was HPV58 (9.30%) followed by HPV31, HPV33, HPV39 

each having prevalence of 6.97%. Next in descending order were HPV35, HPV51, and HPV68 

having a prevalence of 4.65%, 4.65% and 2.32% respectively. Interestingly, HPV18 which is 

the 2
nd

 most prevalent high-risk HPV genotype was nil in the present study. In other studies, it 

is 24.56% [30]. Likewise, Mishra R et al observed that a high prevalence of HPV 16 was not 

found, whereas the prevalence of HPV 18 was comparatively low 16.6% [23].  

  Similarly, high-risk HPV45, HPV52, HPV59, and HPV66 were also not reported in the present 

study. HPV 59, which was not reported in our study was found as the most predominant 

genotype in Ghaziabad [23] (Table 2, Chart 2). 

Kulkarni et al in 2023 found the prevalence of HPV 16, 18, 31 and 45 as 29.6%, 11.1%, 12.9%, 

and 9.2% respectively [29].  Senapati R et al in 2017 observed the most prevalent genotype was 

HPV16 (87.28%) followed by HPV18 (24.56%) and HPV 51(3.46%) [30]. Other detected 
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genotypes in descending order were HPV 51(3.46%), HPV 39(3.17%), HPV 66(2.8%), HPV 

68(2.3%), HPV 35(1.7%), HPV 45(1.7%), HPV 44(1.1%), HPV 58 (1.1%), HPV 52(.57%), HPV 

6/11(.57%), HPV 42(1.1%) and HPV 43(.57%). Prevalence of single and multiple genotypes was 

76.58% and 23.41% respectively  

HPV 51 was found to be the 4
th

 most predominant genotype in the present study, while it was the 

3
rd

 most prevalent genotype in a study by Senapati et al [30]. However, it is rarely reported in 

other regions of the country and worldwide. Data on the prevalence and distribution of the three 

most prominent genotypes in cancer cases from different geographical regions of India shows a 

great regional variation [29, 49-53]. 

HPV 66, was absent in the present study population which follows the previous literature;  

except a study by Senapati et al reported a prevalence of about 3%  for HPV66. [30] 

Mishra R. et al (2022) in a cross-sectional study on 217 women attending tertiary care hospitals 

in western UP. The overall prevalence of HPV was 5.5% (12/217) and HPV types 59,56,51,33 

and 18 were found [23]. Misra M et al (2021) reported that Infections with high-risk HPV types 

were found to be 41% of positive tested samples followed by 35% of moderate-risk HPV types. 

41% of infections were contributed by HPV type 16 and 18 alone [36]. In the present study, 

HPV16 contributed to 62.79% of the infections alone and HPV18 was not seen. Other high-risk 

genotypes contributed nearly 37.21% which is similar to the results of Mishra M et al [36]. 

After analysis of several studies, it has been found that the most predominant genotypes are HPV 

16 and 18 responsible for causing approximately 75% of cervical carcinoma in India [49-52,55]. 

In other words, we can say that they are highly mentioned and most commonly detected high-

risk genotypes [54]. Interestingly, in our study HPV 18 was not reported and HPV 16 had the 

highest prevalence. 

In contrast to our study where HPV 18 was not reported. Rashid A. and Sharma DC (2021) 

observed HPV type 18 ranges from 3%-20% per the WHO Report [70]. Thus we can conclude 

that the prevalence of HPV18 has geographical variations.  

Similar to the present study, the Chinese population also showed the absence of HPV18. Here, 

the overall HPV prevalence was 19.7% among women in northern Henan Province. The most 

common HR-HPV genotype was HPV16 (4.3%), followed by HPV52 (3.5%) and HPV58 

(2.0%), HPV53 (1.8%) and HPV39 (1.5%) [39].  

Also, HR-HPV infection accounted for all the HPV infections demonstrating the most 

symptomatic infections were caused by HR-HPV which were following previous literature [39]. 

Our study showed that the overall HPV infection rate was 23.24%, which was similar to the 

results from several surveys of HPV prevalence reported in other parts of India [35-36].  Similar 

results were seen in the Chinese population, the prevalence of HPV in northern Henan Province 

was lower than that reported in Shandong Province (28.4%) and Fujian Province (38.3%) [45, 

46], but higher than in Yunnan Province (12.9%) and Shanxi Province (8.92%) [40, 41]. 

According to previous reports, the HPV infection rate ranges from 6.7 to 44.5% in China [56]. 
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CONCLUSION 

It has been observed that there is a high prevalence of HPV16, 58, 31, 33, 35 and 39. The 

currently available bivalent (HPV16, HPV18), tetravalent (HPV16, 18, 6, 11) and 9-valent HPV 

vaccine is used to prevent infection with HPV6, HPV11, HPV16, HPV18, HPV31, HPV33, 

HPV45, HPV52, and HPV58 as there are many regional variations, especially in developing 

nations as described in the previous literature. Our study further recommends studying the 

prevalence and genotyping variations in the locality before providing a vaccine in the 

vaccination schedule as an effective prophylactic means. 
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