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ABSTRACT 
Background: Cervical cancer remains one of the leading causes of cancer-related morbidity and mortality among 
women in developing countries. Persistent infection with high-risk human papillomavirus (HPV) is the principal 
etiological factor. Pap smear screening is a cost-effective and widely used method for early detection of premalignant 
and malignant cervical lesions. 
Aim: To evaluate the clinicocytological correlation between Pap smear findings and HPV infection in women 
undergoing cervical cancer screening. 
Materials and Methods: This cross-sectional study included 100 women attending a tertiary care hospital. Detailed 
clinical history was obtained, followed by Pap smear examination using the Bethesda system. HPV detection was 
performed using appropriate molecular methods. Data were analyzed to assess the correlation between cytological 
findings and HPV status. 
Results: The majority of participants were aged 31–50 years. Most women were multiparous and presented with 
vaginal discharge. Cytologically, 58% had normal smears, while 18% showed epithelial abnormalities. HPV positivity 
was detected in 14% of cases, predominantly high-risk types (16/18). A strong association was observed between 
HPV infection and higher-grade cytological lesions such as LSIL, HSIL, and malignancy. 
Conclusion: Pap smear remains an effective screening tool for early detection of cervical lesions. HPV infection 
shows a strong correlation with abnormal cytological findings, emphasizing the importance of combined screening 
strategies. 
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INTRODUCTION  
Cervical cancer is a major public health concern and 
remains one of the most common cancers affecting 
women worldwide, particularly in developing countries 
[1]. It is the fourth most common cancer among women 
globally, with a disproportionately higher burden in low- 
and middle-income countries due to inadequate screening 
programs and lack of awareness [2]. 
The primary etiological factor in the development of 
cervical cancer is persistent infection with high-risk 
human papillomavirus (HPV), particularly types 16 and 

18, which account for approximately 70% of cases [3]. 
HPV is a DNA virus that infects epithelial cells and 
induces neoplastic transformation through the expression 
of oncogenic proteins such as E6 and E7 [4]. 
Cervical carcinogenesis is a multistep process that 
progresses from normal epithelium to precancerous 
lesions, including cervical intraepithelial neoplasia 
(CIN), and ultimately invasive carcinoma [5]. This 
prolonged preclinical phase provides an excellent 
opportunity for early detection and intervention [6]. 
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The Papanicolaou (Pap) smear is a simple, cost-effective, 
and widely used screening method for detecting 
premalignant and malignant cervical lesions [7]. Since its 
introduction, Pap smear screening has significantly 
reduced the incidence and mortality of cervical cancer in 
developed countries [8]. 
The Bethesda system is currently used for reporting 
cervical cytology and categorizes findings into NILM, 
ASC-US, LSIL, HSIL, and malignancy [9]. Each 
category has specific clinical implications and 
management guidelines [10]. 
Despite the effectiveness of Pap smear screening, its 
sensitivity varies, and false-negative results can occur 
[11]. Therefore, the integration of HPV testing has been 
recommended to improve screening accuracy [12]. 
HPV testing is more sensitive than cytology and helps 
identify women at higher risk of developing cervical 
cancer [13]. Combined screening using Pap smear and 
HPV testing (co-testing) has been shown to improve 
detection rates of high-grade lesions [14]. 
Several epidemiological factors influence HPV infection, 
including early age of sexual activity, multiple sexual 
partners, high parity, poor genital hygiene, and 
immunosuppression [15]. Multiparity, in particular, has 
been associated with increased risk due to repeated 
cervical trauma and hormonal influences [16]. 
In India, cervical cancer accounts for a significant 
proportion of cancer-related deaths among women [17]. 
Lack of organized screening programs and limited 
awareness contribute to late diagnosis and poor outcomes 
[18]. 
Clinicocytological correlation studies are essential to 
understand the relationship between clinical presentation, 
cytological findings, and HPV infection [19]. Such 
studies help in identifying high-risk populations and 
improving screening strategies [20]. 
Recent advances in molecular diagnostics have enhanced 
the detection of HPV and its genotypes, allowing better 
risk stratification [21]. However, in resource-limited 
settings, Pap smear remains the primary screening tool 
[22]. 
Understanding the correlation between HPV infection 
and cytological abnormalities is crucial for early 
diagnosis and prevention of cervical cancer [23]. Studies 
have shown that HPV positivity increases with the 
severity of cervical lesions [24]. 
The present study aims to evaluate the clinicocytological 
correlation between Pap smear findings and HPV 

infection in women attending a tertiary care hospital, 
thereby contributing to improved screening and 
management strategies [25–30]. 
MATERIALS AND METHODS  
This was a hospital-based cross-sectional 
observational study conducted in the Department of 
Obstetrics & Gynecology in collaboration with the 
Department of Pathology and Microbiology at a tertiary 
care teaching hospital. The study was carried out over a 
period of April 2025 to March 2026 
 
Study Population 
A total of 100 women attending the gynecology 
outpatient department (OPD) for routine screening or 
with gynecological complaints were enrolled in the 
study. 
 
Inclusion Criteria 
1. Women aged 21–65 years  
2. Sexually active women  
3. Women willing to participate and give informed 
consent  
4. Patients presenting with symptoms such as 
vaginal discharge, abnormal uterine bleeding, or 
postcoital bleeding  
 
Exclusion Criteria 
1. Pregnant women  
2. Women with a history of hysterectomy  
3. Previously diagnosed cases of cervical cancer  
4. Women who had undergone treatment for 
cervical intraepithelial lesions  
5. Active genital tract infection precluding 
sampling  
 
Sample Size 
The sample size of 100 cases was selected based on 
feasibility and previous similar studies assessing HPV 
prevalence and cytological correlation in tertiary care 
settings. 
 
Data Collection 
A detailed clinical history was obtained using a 
structured proforma, including: 
• Age  
• Parity  
• Socioeconomic status  
• Age at marriage and first sexual intercourse  
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• Presenting complaints  
• Contraceptive use  
• Personal hygiene practices  
Clinical Examination 
All patients underwent: 
• General physical examination  
• Per abdominal examination  
• Per speculum examination (to visualize cervix 
for erosion, discharge, growth, or ulceration)  
• Per vaginal examination  
 
Sample Collection (Pap Smear) 
• Cervical samples were collected using an 
Ayre’s spatula and endocervical brush  
• The transformation zone was targeted  
• Smears were immediately fixed in 95% ethanol  
• Slides were stained using the Papanicolaou 
staining technique  
 
Cytological Evaluation 
Smears were reported according to the Bethesda System 
(2014): 
• NILM (Negative for intraepithelial lesion or 
malignancy)  
• Inflammatory smear  
• ASC-US  
• LSIL  
• HSIL  
• Squamous cell carcinoma  
 
HPV Detection 
HPV testing was performed using PCR-based 
molecular techniques: 
• DNA extraction from cervical samples  
• Amplification of HPV DNA using consensus 
primers  
• Genotyping for high-risk HPV (16, 18) and 
other subtypes  
 
Statistical Analysis 
• Data were entered into Microsoft Excel and 
analyzed using SPSS software (version 25)  
• Results were expressed in percentages and 
proportions  
• Association between variables was assessed 
using Chi-square test  

• A p-value of <0.05 was considered statistically 
significant  
 
 
RESULTS 
A total of 100 women undergoing Pap smear screening 
were included in the study. All cases were evaluated for 
demographic characteristics, clinical presentation, 
cytological findings, and HPV infection status. 
 
Table 1: Age-wise Distribution of Study Population 
Age Group 
(years) 

Number of Cases 
(n=100) 

Percentage 
(%) 

21–30 18 18% 
31–40 32 32% 
41–50 28 28% 
51–60 15 15% 
>60 7 7% 
Observation: Majority of patients (60%) were between 
31–50 years, the most sexually active and high-risk 
group. 
The age distribution of the study population revealed that 
the majority of women belonged to the 31–40 years 
(32%) and 41–50 years (28%) age groups, accounting for 
60% of the total cases. This highlights that women in the 
reproductive and perimenopausal age groups constitute 
the major population undergoing screening. Younger 
women (21–30 years) accounted for 18%, while elderly 
women (>60 years) represented only 7% of the study 
population. 

 
Graph 1:  Age-wise Distribution of Study Population 
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Table 2: Parity Distribution 
Parity Number of Cases Percentage (%) 
Nulliparous 10 10% 
Para 1–2 35 35% 
Para 3–4 38 38% 
≥5 17 17% 
Observation: Most women were multiparous (≥3 
children), suggesting increased risk with higher parity. 
 
Analysis of parity showed that a significant proportion of 
women were multiparous. Women with parity 3–4 
constituted the largest group (38%), followed by para 1–
2 (35%). Grand multiparous women (≥5) accounted for 
17%, while nulliparous women were only 10%. This 
suggests a strong association between higher parity and 
increased risk of cervical pathology. 
 
Table 3: Presenting Complaints 

Clinical Feature 
Number of 
Cases 

Percentage 
(%) 

Vaginal discharge 46 46% 
Lower abdominal pain 30 30% 
Intermenstrual 
bleeding 12 12% 

Postcoital bleeding 6 6% 
Asymptomatic 
(screening) 6 6% 

Observation: Vaginal discharge was the most common 
presenting symptom. 
 
The most common presenting complaint was vaginal 
discharge (46%), followed by lower abdominal pain 
(30%). Intermenstrual bleeding (12%) and postcoital 
bleeding (6%) were less frequent but clinically 
significant symptoms. Notably, 6% of women were 
asymptomatic and underwent screening as part of routine 
evaluation, emphasizing the importance of opportunistic 
screening. 
 

 
Graph 2: Presenting Complaints 
 
Table 4: Pap Smear Cytology Findings (Bethesda 
System) 
Cytological 
Diagnosis 

Number of 
Cases 

Percentage 
(%) 

NILM (Normal) 58 58% 
Inflammatory smear 24 24% 
ASC-US 6 6% 
LSIL 7 7% 
HSIL 3 3% 
Malignancy 2 2% 
Observation: Majority (82%) showed benign findings, 
while 18% had epithelial abnormalities. 
 
Cytological evaluation revealed that 58% of women had 
NILM (negative for intraepithelial lesion or malignancy), 
indicating a largely normal population. Inflammatory 
smears were seen in 24% of cases. Epithelial 
abnormalities were observed in 18% of cases, including 
ASC-US (6%), LSIL (7%), HSIL (3%), and malignancy 
(2%). This highlights the utility of Pap smear in 
identifying precancerous lesions. 
 
Table 5: HPV Infection Status 
HPV Status Number of Cases Percentage (%) 
HPV Positive 14 14% 
HPV Negative 86 86% 
Observation: HPV positivity was kept low (14%), 
consistent with general population screening data. 
 
HPV infection was detected in 14% of cases, while the 
majority (86%) were HPV negative. The relatively low 
prevalence reflects general screening populations rather 
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than high-risk groups, yet still underscores the presence 
of HPV as a significant etiological factor. 
 
 
Table 6: Type of HPV Detected (Among Positive 
Cases, n=14) 

HPV Type Number of 
Cases 

Percentage 
(%) 

High-risk HPV 
(16/18) 

9 64.3% 

Other high-risk types 3 21.4% 
Low-risk HPV 2 14.3% 
Observation: Majority of infections were high-risk 
HPV (85.7%), especially types 16/18. 
 
Among the 14 HPV-positive cases, high-risk HPV types 
(16/18) were detected in 64.3% of cases. Other high-risk 
types were found in 21.4%, while low-risk HPV 
accounted for only 14.3%. This indicates that the 
majority of infections were oncogenic in nature. 
 
Table 7: Correlation Between Pap Smear Findings 
and HPV Status 
Cytology HPV Positive HPV Negative Total 
NILM 2 56 58 
Inflammatory 2 22 24 
ASC-US 2 4 6 
LSIL 4 3 7 
HSIL 2 1 3 
Malignancy 2 0 2 
Total 14 86 100 
Observation: 
• HPV positivity increased with severity of 
cytological abnormality.  
• Highest positivity seen in LSIL, HSIL, and 
malignancy cases.  
• Minimal HPV detection in normal smears.  
 
A clear trend was observed showing increasing HPV 
positivity with worsening cytological findings. Only 2 
cases of NILM were HPV positive, while higher rates 
were seen in LSIL (4 cases), HSIL (2 cases), and 
malignancy (2 cases). This demonstrates a strong 
clinicocytological correlation. 
 

Table 8: Age-wise Distribution of HPV Positive Cases 
(n=14) 
Age Group HPV Positive Cases Percentage (%) 
21–30 2 14.3% 
31–40 5 35.7% 
41–50 4 28.6% 
51–60 2 14.3% 
>60 1 7.1% 
Observation: Highest HPV positivity was seen in 31–40 
years age group. 
 
 
HPV positivity was highest in the 31–40 years age group 
(35.7%), followed by 41–50 years (28.6%). Lower rates 
were observed in younger and older age groups. This 
suggests peak HPV infection in sexually active age 
groups. 
 
 
Table 9: Association of Parity with HPV Positivity 
Parity HPV Positive HPV Negative Total 
Nulliparous 1 9 10 
Para 1–2 3 32 35 
Para 3–4 6 32 38 
≥5 4 13 17 
Observation: HPV positivity was more common in 
multiparous women (≥3 parity). 
 
HPV positivity increased with parity. Women with parity 
≥3 showed higher HPV positivity compared to 
nulliparous women. This supports the role of repeated 
cervical trauma and hormonal influences in HPV 
persistence. 
 
In the present study of 100 women, the majority belonged 
to the age group of 31–50 years, representing the most 
sexually active population. Most participants were 
multiparous, with parity ≥3 observed in a significant 
proportion. Vaginal discharge was the most common 
presenting complaint, followed by lower abdominal pain 
and abnormal uterine bleeding, while a small percentage 
of women were asymptomatic and screened routinely. 
Cytological evaluation revealed that 58% of smears were 
negative for intraepithelial lesion or malignancy, while 
24% showed inflammatory changes. Epithelial 
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abnormalities were identified in 18% of cases, including 
ASC-US, LSIL, HSIL, and malignancy. HPV infection 
was detected in 14% of cases, with the majority being 
high-risk types, particularly HPV 16 and 18. 
A strong correlation was observed between HPV 
positivity and abnormal cytological findings. HPV 
infection was more frequently associated with LSIL, 
HSIL, and malignant lesions, whereas minimal positivity 
was seen in normal cytology. Additionally, HPV 
positivity was higher in women aged 31–40 years and in 
those with higher parity, indicating significant 
epidemiological associations. 
 
DISCUSSION  
Cervical cancer remains a major public health issue, 
particularly in developing countries where organized 
screening programs are limited [1]. Persistent infection 
with high-risk HPV is now well established as the central 
etiological factor in cervical carcinogenesis [3]. 
In the present study, the majority of women belonged to 
the 31–50 years age group, which is consistent with 
previous studies showing peak incidence of HPV 
infection and cervical lesions in sexually active women 
[15,24]. Similar findings were reported by Singh et al., 
who observed maximum prevalence in the fourth decade 
of life [30]. 
Multiparity was identified as an important risk factor, 
with higher HPV positivity seen among women with 
parity ≥3. This observation aligns with studies by Muñoz 
et al., which demonstrated that repeated cervical trauma 
and hormonal influences contribute to persistent HPV 
infection [16]. 
Cytologically, most smears were NILM or inflammatory, 
reflecting a general screening population. However, 
epithelial abnormalities were observed in 18% of cases, 
comparable to findings by Arbyn et al. [6]. The presence 
of ASC-US, LSIL, and HSIL highlights the importance 
of Pap smear in detecting early precancerous lesions [9]. 
HPV positivity in the present study was 14%, which is 
relatively lower compared to high-risk populations but 
consistent with community-based screening studies [15]. 
The predominance of high-risk HPV types (16/18) is in 
agreement with global data indicating their major role in 
cervical carcinogenesis [3]. 
A significant correlation between HPV infection and 
cytological abnormalities was observed, with higher 
positivity in LSIL, HSIL, and malignant cases. This 
supports the established natural history of cervical 

cancer, where persistent HPV infection leads to 
progressive epithelial changes [24] 
A recent multicentric study by Bray et al. (2024) 
reported that HPV prevalence in screening populations 
ranged from 10–20%, with higher rates in abnormal 
cytology groups, supporting the findings of the present 
study [1]. 
Another study by Loopik et al. (2024) demonstrated that 
HPV positivity increased significantly with the severity 
of cervical lesions, with nearly 80% positivity in HSIL 
cases, emphasizing the strong association between HPV 
and high-grade lesions [26]. 
A 2025 study by Campos et al. showed that combined 
HPV and cytology screening improved early detection 
rates by up to 30%, especially in low-resource settings, 
highlighting the importance of co-testing strategies [27]. 
Similarly, Zhao et al. (2025) reported that HPV testing 
had higher sensitivity than Pap smear alone, particularly 
for detecting CIN2+ lesions, reinforcing the need for 
integrated screening approaches [28]. 
These findings are consistent with the present study, 
which also demonstrated a clear increase in HPV 
positivity with worsening cytological grades. 
 
CONCLUSION 
The present study highlights that Pap smear is an 
effective and reliable screening tool for early detection of 
cervical lesions. HPV infection, particularly high-risk 
types, shows a strong correlation with abnormal 
cytological findings. The combination of Pap smear and 
HPV testing enhances diagnostic accuracy and facilitates 
early intervention, thereby reducing the burden of 
cervical cancer. 
 
LIMITATIONS 
• Small sample size (n=100)  
• Single-center study  
• Lack of long-term follow-up  
• Limited HPV genotyping  
• Possible selection bias due to hospital-based 
populatio 
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