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Abstract: HPV is the major cause of cervical cancer worldwide. It is known as the most common 

sexually transmitted infection. In the present investigation, we have screened 380 female patients from 

northern India and found a 15.78% (n=60) abundance of HPV infection among the total screened 

patients. DNA was isolated from cervical brushings and smears of women of different ages broadly 

categorized into pre and post-menopausal groups. The confirmation of HPV was tested using early gene 

(E6 and E7) PCR amplification with HPV-specific primers. The screenings of patients have been carried 

out by analyzing vaginal discharge (VD), abnormal uterine bleeding (AUB), and pelvic inflammatory 

disease (PID). Among all, in AUB positive patients, the infection rate of HPV was 21.31%, with PID 

around 17%, and in VD, the infection was around 25%.We have also found that post-menopausal 

women show higher infection rates among screened patients, approximately 33%, compared to pre-

menopausal women, where it was approximately 17.80%. In the light of the present study, it was 

concluded that the rate of HPV infection was higher in post-menopausal women and also associated 

with vaginal discharge, abnormal uterine bleeding, and pelvic inflammatory disease. 
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© 2021 by the authors. This article is an open-access article distributed under the terms and conditions of the Creative 

Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/). 

1. Introduction 

Human papillomavirus (HPV) is a DNA virus and is the most common sexually 

transmitted infection among young adult women and can develop genital warts and some 

cancer [1, 2]. Cervical cancer is known as the most frequently occurring type of cancer in 

women in India after breast cancer. Based on reports, it was found that in India approx 122,844 

women are suffered from cervical cancer due to HPV every year. Out of them, 67,477 women 

patients died every year [3]. 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 [4]. HPV is a member of the family Papillomaviridae. 

The papillomavirus genome has double-stranded, non-enveloped, icosahedral DNA with 

diameter 52-55nm and about 8000 base-pairs (bp) in a protein capsid composed of 72 

capsomers [5, 6]. Most HPV infections are asymptomatic, unrecognized, or subclinical. Some 

types of HPV cause warts (Papillomas), which appear as small, fleshy bumps on the skin or 
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mucous membrane, while others can lead to cancer. There are several high-risk HPV types; 

type 16 and 18 are responsible for 70% of all cervical cancers [7]. The significant complications 

of HPV infection are related to the high-risk strain of HPV [8]. 

Risk factors for HPV persistence and development of cervical cancer depend on HPV 

type, its oncogenicity, immune status-people who are immune-compromised, such as HIV 

positive people, use of oral contraceptives, and more likely to have persistent HPV infections 

[9-11]. Also, irregular vaginal bleeding and vaginal discharge are also considered as the 

common symptoms of invasive cervical cancer [12]. The bleeding may occur between 

menstrual cycles or after intercourse, or even in post-menopausal women [13]. If a vaginal 

discharge becomes persistent and heavier, irritant, or blood-stained, it warrants further 

investigations irrespective of age [14]. AUB is defined as the bleeding from the uterine corpus 

that is abnormal in volume, regularity, amount, or time. Variations in any of these parameters 

constitute abnormal uterine bleeding. Abnormal uterine bleeding occurring in peri or post-

menopausal women may indicate malignancy, which needs to be investigated [15, 16]. 

Potential causes of AUB can be hormonal changes, malignancy, contraception, pregnancy-

related complications, medications, sexually transmitted diseases [17, 18]. In the light of 

previous reports, pelvic diseases were identified as the second high-risk disease in cervical 

cancer survivors. Pelvic inflammatory disease (PID) could be a useful marker for gynecological 

cancers [19].  

This infection is a sexually transmitted infection that spread from the vagina to the 

uterus and fallopian tubes. These infections resulted in abnormal vaginal discharge, bleeding 

with lower abdominal pain, and pelvic inflammation during intercourse or between the 

menstrual cycles [20]. Several types of bacteria are known to cause PID, such as Chlamydia 

trachomatis and Neisseria Gonorrhoeae, the bacteria enter the vagina first [21], and as time 

passes, this infection can move into pelvic organs and can spread to the blood. Presently, 

Antibiotics are being used to treat sexually active women with lower abdominal pain and 

genital tract symptoms against sexually transmitted pathogens, Chlamydia trachomatis (CT), 

Neisseria gonorrhoeae (NG)[22-24]. 

2. Materials and Methods 

 The screening was done on 380 women visiting the hospital with symptoms of 

suspected HPV infections or abnormal cervix at Shri Mahant Indiresh Hospital, Uttarakhand. 

The molecular diagnosis was made using HPV-DNA testing by PCR-based amplification 

(Applied Biosystems Veriti 96-welled thermal cycler) using consensus primers to amplify HR-

HPV types. The samples were stored at -20˚C until processing for analysis [25]. 

2.1. Sample collection.  

Sample for HPV DNA testing was collected from DNA Lab (A Centre for Applied 

Sciences, Dehradun, Uttarakhand) using a specially designed brush or swab, placed in a 

collection tube containing a liquid transport medium preserves endo-cervical cells in liquid 

alcohol to ensure morphological preservation. A cervical brush was used to collect the 

specimen, which provides more than twice the epithelial cells as done by other collection 

devices. The collected sample tubes were properly labeled and sent to a molecular diagnostic 

laboratory with a BSL-3 setting. The samples were stored at -20˚C temperature before testing. 
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2.2. DNA isolation. 

The DNA isolation was performed in a Bio-Safety Cabinet as per standards using the 

silica column method. The DNA quality was tested for standardization by taking Optical 

Density (OD) at 260nm in a spectrophotometer. DNA isolation was done using GeNeiTM 

Amplification reagent set for human papillomavirus [26]. This set is based on the amplification 

of E6and E7 genes of oncogenic HPVs (HPV type -16, 18, 31, 33, 35, 45, 52, and 58) using 

consensus primers. The E6 and E7 genes are preferentially conserved even when the viral DNA 

gets integrated into a human chromosome. Thus the amplification targeting E6 and E7 regions 

are less likely to produce false results. It is a good marker for detecting cervical neoplasia and 

pre-cancerous lesion. It is based on the principle of Touchdown PCR for increased specificity 

and sensitivity. It uses Hot Start Taq DNA Polymerase for increased specificity. It included 

positive controls (PCs), DNA molecular weight marker, GeNeiTM  HotStart Taq DNA 

Polymerase, HPV Amplification Mix Gel Loading Buffer, DNA extraction Buffer, Proteinase 

K, and in the set. 

2.3. Polymerase chain reaction. 

PCR was done using Veriti thermal cycler (Applied Biosystems) to amplify and 

simultaneously quantify a targeted DNA molecule [27]. It amplifies DNA in samples using 

primers and a temperature-mediated DNA polymerase in the thermal cycler. It saves time and 

runs up to six reactions with different annealing temperatures in the same PCR run and provides 

control over PCR Optimization. It follows the general principle of polymerase chain 

reaction.PCR was run for 10-20 cycles on the Veriti 96-welled thermal cycler, which provides 

accuracy and temperature (35.5- 99.9 °C). It is equipped with a standard block of 0.2mL.  

2.4. Gel electrophoresis. 

After amplification of the PCR product, 1.25 % agarose gel was prepared in TAE 

buffer. After cooling down the mixture, 10µl of EtBr was added, and the mixture was then 

poured into a gel casting tray. After this, the 7 µl DNA samples with Bromophenol blue dye 

solution were loaded into the wells [27]. The gel tank was filled sufficiently with 

electrophoresis buffer. Electrophoresis was carried out at a constant voltage of 50 Volts. The 

gel was allowed to run until marker dye migrated about 75% towards the positive pole. DNA 

appeared as blue bands. After this, the gel was placed in the UV transilluminator, and DNA 

bands were visualized. 

3. Results and Discussion 

3.1. Abnormal symptoms. 

Vaginal Discharge (VD) is the major differential symptom in pre and post-menopausal 

women. The study was done on 380 patients, out of which 337 were pre-menopausal and 43 

were post-menopausal (Table 1).  

Table 3. Showing total and HR-HPV positive patients in pre and post-menopausal women with different 

symptoms observed.  
SYMPTOMS TOTAL PATIENTS HPV POSITIVE 

PATIENTS 

PRE MENOPAUSAL WOMEN 

Abnormal uterine bleeding 76 16 
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SYMPTOMS TOTAL PATIENTS HPV POSITIVE 

PATIENTS 

Heavy Menstrual Bleeding 22 01 

Pelvic Inflammatory Disease 63 13 

Vaginal  Discharge 90 12 

Vaginal Infections 

Other symptoms 

Total cases(pre-menopausal patients) 

19 

67 

337 

02 

02 

46 

POST MENOPAUSAL WOMEN 

Abnormal Uterine Bleeding 05 03 

Pelvic Inflammatory Disease 01 00 

Vaginal  Discharge 05 01 

Post-menopausal bleeding 24 06 

Vaginal Infections 

Other symptoms                                                

06 

02 

03 

01 

The patients were categorized based on symptoms, including AUB, PID, and VD. 

These three symptoms respectively contribute for 22.55%, 18.69% and 26.70% in pre-

menopausal women, while 11.62%, 2.32% and 11.62% in post-menopausal women (Figure. 

1). These results show a higher fraction of pre-menopausal women with AUB, PID, and VD 

compared to post-menopausal women patients. However, patients who were not characterized 

based on AUB, PID, or VD and instead had other symptoms were shown to be in higher number 

in the case of post-menopausal women (74.41%) than pre-menopausal women (32.04%). In 

addition, data based on these patients show a decrease in PID patients with age (Figure 1b). 

There were 36% of PID patients in the 20-30 years of age group, which is reduced to 21.46% 

in the 41-50 years of age group, and merely 5.88% in the 50 years and above age group. In 

contrast, other uncharacterized symptoms, including heavy menstrual bleeding, opportunistic 

vaginal infection, or irregular menstrual bleeding, were shown to have an increasing pattern 

with age (Figure 2). Out of all the HPV-positive cases, 31-40 years age groups were found 

more susceptible (Figure 3). 

The present studies showed 60% HPV positive cases with AUB, followed by 20% with 

VD, and 13.95% with Post-menopausal Bleeding (PMB). Pelvic Inflammation Disease (PID) 

was shown to decrease with the increasing age (Figure 7). There was 20.63 % HPV positive 

patient-reported with the symptom of PID in pre-menopausal women, and no HPV positive 

case with PID was observed among post-menopausal women.  

 
Figure 1. Percentile distribution of Abnormal Symptoms in pre and post-menopausal women. 

Heavy Menstrual Bleeding (HMB) is a subcategory of AUB, based on disturbances on 

the heaviness of flow, Irregular Menstrual Bleeding (IMB) is based on disturbances in 

regularity. Post-menopausal bleeding (PMB) is the uterine bleeding occurring after at least 1 
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year of amenorrhea occurring in post-menopausal women. The major clinical manifestations 

of AUB in pre-menopausal women were HMB and IMB, and in post-menopausal women was 

PMB (Figure 8). 

 
Figure 2. Percentile distribution of cases observed in each age group with symptoms of AUB, PID, and VD, 

respectively. 

 
Figure 3. Graphical representation of Age-wise distribution of the total number of HPV positive cases. 

3.2. Molecular characterization. 

Molecular characterization of HPV has been performed by PCR-based molecular 

diagnosis using consensus primers for detecting High-Risk HPV Types 16 and 18. Gel 

Electrophoresis made the Identification of PCR product. The Amplicon size of 230 bp for HR-

HPV was used (Figures 4, 5 and 6). 

 
Figure 4. Amplification of HPV DNA using PCR. Lane 1-5: shows positive cases yielding 230 base pairs PCR 

product for HR-HPV, Lane 6 and 7: shows Negative cases for HR-HPV, Lane 8: shows 100 base pairs DNA 

difference ladder. 
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Figure 5. Amplification of HR-HPV for positive samples. Lane 1-2 shows positive cases yielding 230 base 

pairs PCR product for HR-HPV, Lane3-4 shows negative cases for HR-HPV, Lane 5 shows positive control, 

Lane 6 shows 100 base pairs DNA Ladder. 

 
Figure 6. Amplification of HR-HPV DNA for negative samples. Lane 1-Shows 100 bp DNA Ladder, Lane 2-5 

–shows negative samples, Lane 6- shows Positive control (230bp PCR Product). 

 

 
Figure 7. Representation of percentage of total HR-HPV Positive cases in pre and post-menopausal patients. 

3.3. Discussion. 

HPV is one of the major sexually transmitted infections and is also incorporated with 

cervical cancer, known to be the second most frequently occurring cancer in women 

worldwide. The incidence rises in 30-34 years of age and peaks above 50 years [28-30]. 

Estimates suggest that more than 80% of sexually active women acquire genital HPV by the 

age of 50 years. In 2012, age-wise distribution showed high-risk positivity of 15.21% in the 

age group of 15-35 years in the Uttarakhand population [31]. In a study conducted in Delhi, 
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HR-HPV Type 16 was found in 73.6% cases followed by type 18 with 18.2%, while in 2019, 

HR-HPV Type 16 was found in 95.5%, with a decline in the prevalence of type 18 with 4.6% 

[32-33]. In Maharashtra's rural districts, there was a prevalence of 37.6% for HR-HPV Infectio 

[34]. 

 

 
Figure 8. Flowchart of the clinical manifestations of AUB in Pre and Post-Menopausal women and the total 

patients observed in the study. 

In association with our studies, it was found that both types of HPV 10 and HPV 18 

reported in almost 90% of cases of cervical cancer. It was also reported that both HPV types 

are also associated with low-grade squamous intraepithelial lesions, high-grade squamous 

intraepithelial lesions, and abnormal Papanicolaou. [35-37]. Molecular and epidemiological 

studies have solidified the association between high-risk HPV and cervical squamous cell 

carcinoma [38]. This paper describes a correlation between conditions like Abnormal Uterine 

Bleeding (AUB), Pelvic Inflammatory Disease (PID), Vaginal Discharge (VD), and HPV 

infection among pre and post-menopausal women. Although most of the patients in the clinic 

were pre-menopausal women, the percentage of infection was higher in post-menopausal 

conditions. Very likely, the reason for the higher infection rate in post-menopausal women has 

delayed diagnosis and slow progression of the disease to chronic conditions. The majority of 

the positive patients happened to be from poor socio-economic and rural areas. We have 

reported that HPV infection is more prevalent (percentage infection) in the case of pre-

menopausal women who are most likely sexually active. Less infection in post-menopausal 

women suggests less prevalence, and there were 3 positive cases with the symptom of AUB, 

and 1 with VD, while no positive case was observed with the symptom of PID. 

4. Conclusions 

 The human papilloma virus, the agent that can cause cervical cancer, is widely prevalent 

worldwide. HPV type 16 and 18 are the most common genotypes detected among Indian 

women. HPV infection can progress to cervical cancer if it is not being diagnosed or treated. 

Getting screened timely can help early treatment and management of infection and reduce the 

risk of developing cervical cancer. This study shows a higher fraction of pre-menopausal 

women with AUB, PID, and VD compared to post-menopausal women patients. However, 

post-menopausal women had a higher percentage of symptoms other than AUB, PID, and VD. 
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Persistence of symptoms such as vaginal discharge, abnormal uterine bleeding, and pelvic 

inflammatory disease should not be ignored, and regular examination by obstetrician-

gynecologist (ob-gyn) or health professional may help to track in case of any abnormality.  
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