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ABSTRACT 

Introduction: Cervical cancer remains a significant public health challenge, particularly in low- and 
middle-income countries (LMICs) with limited access to screening and vaccination programs. This 
study evaluates the association between high-risk HPV genotyping and histological diagnoses in 
clinically suspected cervical lesions in Bangladesh, focusing on precancerous conditions. Methods & 
Materials: A descriptive cross-sectional study was conducted on 51 women with clinically suspected 
cervical lesions. Cervical swabs were analyzed for high-risk HPV genotypes using RT-PCR, and 
histological diagnoses were categorized into precancerous (CIN I, CIN II, CIN III) and cancerous 
lesions. Cytological findings were assessed using the 2014 Bethesda system. Data were analyzed for 
associations between HPV genotypes, histological diagnoses, and cytological findings. Results: HPV 
16 was the most prevalent genotype (41.18%), significantly associated with high-grade lesions such 
as CIN III (66.7%) and CIN II (33.3%). Nearly half of the cases (47.06%) were HPV-negative, 
predominantly in low-grade lesions like CIN I and NILM. Co-infections were rare (1.96%) and 
observed in severe lesions. The highest prevalence of high-grade lesions was seen in women aged 41–
50 years. ASCUS was the most common cytological finding in CIN I (78.6%), while HSIL was most 
strongly associated with CIN II and CIN III. Significant associations were observed between HPV 
genotypes, histological diagnoses, and cytological findings (p < 0.001). Conclusion: This study 
underscores HPV 16's key role in cervical cancer and highlights the need for improved HPV 
genotyping, screening, and vaccination in Bangladesh. 
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INTRODUCTION 

Cervical cancer remains one of the most significant global 
public health challenges, particularly affecting women in low- 
and middle-income countries (LMICs). Globally, cervical 
cancer ranks as the fourth most common cancer among 
women, with an estimated 604,000 new cases and 342,000 
deaths reported annually [1]. However, the progression to 
cervical cancer is largely preventable with the identification 
and treatment of its precancerous lesions, namely cervical 
intraepithelial neoplasia (CIN). CIN is categorized into CIN I 
(low-grade squamous intraepithelial lesions) and CIN II and 
CIN III (high-grade squamous intraepithelial lesions), based 
on histopathological findings [2]. In LMICs such as Bangladesh, 
the burden of cervical cancer can be traced to systemic 
challenges, including inadequate screening programs, limited 
healthcare access, and poor awareness of preventive 
measures such as HPV vaccination [3]. Persistent infection with 
high-risk human papillomavirus (HR-HPV) is a well-

established precursor to the development of CIN, with HPV16 
and HPV18 being the most common genotypes associated 
with high-grade lesions and cancer [4]. Other HR-HPV 
genotypes, including HPV52 and HPV58, are also notable for 
their oncogenic potential, particularly in South and East Asia 
[5]. In Bangladesh, precancerous cervical lesions remain 
underdiagnosed due to a lack of widespread screening and 
molecular diagnostic tools, leading to delayed treatment and 
progression to invasive disease [6]. Regional studies have 
shown that HPV16 and HPV18 are the most prevalent 
genotypes, with others such as HPV58 and HPV52 also being 
frequently detected [7]. These findings underscore the 
importance of understanding the association between HPV 
genotypes and CIN for developing effective screening and 
prevention strategies. Histological evaluation remains the 
gold standard for diagnosing CIN and determining its severity. 
Integrating histology with HPV genotyping enhances 
diagnostic accuracy by identifying individuals at high risk of 
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lesion progression [8]. For example, HPV16-associated lesions 
are known to progress more rapidly to CIN III compared to 
lesions associated with other genotypes [9]. Additionally, 
genotyping facilitates the detection of co-infections, which 
may influence lesion progression, and informs vaccination 
strategies by identifying the most prevalent genotypes in the 
region [10]. Despite these advances, there is limited data on the 
prevalence and distribution of high-risk HPV genotypes 
among Bangladeshi women with precancerous lesions, 
creating an unmet need for region-specific research. This 
study aims to evaluate the association between histological 
diagnoses and high-risk HPV genotypes in clinically suspected 
precancerous cervical lesions in Bangladesh. By providing 
insights into genotype-specific risks and lesion severity, this 
research seeks to guide public health policies, optimize 
screening protocols, and improve clinical outcomes for 
Bangladeshi women. 

 

METHODS & MATERIALS 

This study was a descriptive cross-sectional analysis 
conducted at the Department of Pathology, Dhaka Medical 
College, in collaboration with DNA Solution Ltd., a diagnostics 
and research laboratory, between July 2018 and June 2020. A 
total of 51 women, aged 25–60 years, were enrolled based on 
specific inclusion criteria: patients with a positive Visual 
Inspection with Acetic Acid (VIA) test, those with clinically 
suspicious cervical lesions requiring biopsy, and individuals 
attending the Gynecology Outpatient Department of Dhaka 
Medical College Hospital. Cervical samples were collected 
using a standardized procedure. Cervical swabs were taken 
for high-risk human papillomavirus (HR-HPV) genotyping via 
Real-Time Polymerase Chain Reaction (RT-PCR), targeting 
genotypes 16, 18, and other high-risk variants (e.g., 31, 33, 51, 
52, 58). Histological sections were prepared from colposcopy-
guided cervical biopsies and stained with hematoxylin and 
eosin (H&E) for histopathological analysis. Initial analysis 
included all 51 patients to assess baseline characteristics and 
HPV genotype distribution across the study population. Based 
on histopathological findings, lesions were classified into 
precancerous categories (CIN I, CIN II, CIN III) and cancerous 
lesions (invasive squamous cell carcinoma and 
adenocarcinoma). Further analysis, including the association 
between HR-HPV genotypes and histopathological diagnoses, 
focused solely on the subset of patients with precancerous 
lesions. Cytological examination was performed using Pap 
smear slides, which were stained and analyzed based on the 
2014 Bethesda system. Cytological findings were categorized 
into Negative for Intraepithelial Lesions or Malignancy 
(NILM), Low-Grade Squamous Intraepithelial Lesion (LSIL), 
High-Grade Squamous Intraepithelial Lesion (HSIL), Atypical 
Squamous Cells of Undetermined Significance (ASCUS), and 
other relevant diagnoses. Data were analyzed using SPSS 22.0. 
Continuous variables were expressed as mean ± standard 
deviation, and categorical variables as frequency and 
percentage. Initial comparisons of clinicopathological 
characteristics and HPV genotype distribution were 

performed across all study participants. For the subset 
analysis focusing on precancerous lesions, associations 
between HR-HPV genotypes and histopathological categories 
(CIN I, CIN II, CIN III) were evaluated using the chi-square test, 
with a p-value <0.05 considered statistically significant. 

 

RESULTS 

Table – I: Age Distribution of Study Population 

 

Age Group (Years) Frequency (n=51) Percentage (%) 

21-30 9 17.7 

31-40 14 27.6 

41-50 19 37.4 

51-60 9 17.7 

Mean ± SD 41.86 ± 9.84 

 

The study population consisted of 51 women with a mean age 
of 41.86 years (± 9.84). The majority of participants (37.4%) 
were aged 41–50 years, followed by 27.6% in the 31–40-year 
age group. Equal proportions of participants (17.7% each) 
were observed in the 21–30 and 51–60-year age groups, 
indicating a diverse distribution across mid-to-late 
reproductive and post-reproductive age ranges. 

 

 
 

Figure – 1: Pie chart showing contraception method of the 
study patients 

 

The contraception methods used by the study participants 
revealed that 45.1% of women did not use any contraception, 
making this the most common category. Among those using 
contraception, oral contraceptive pills (OCP) were the most 
prevalent method (35.3%), followed by injectable 
contraceptives (11.8%). Condom use was the least common, 
reported by 7.8% of the participants. 
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Figure – 2: Pie Chart Showing Signs and Symptoms of the Study Population 

 

The most frequently reported symptom among the study 
population was unusual vaginal discharge, affecting 45.1% of 
participants. This was followed by lower abdominal pain, 
reported by 35.3% of women. Postcoital bleeding and 
dyspareunia (pain during intercourse) were observed in 
19.6% and 17.6% of participants, respectively, while irregular 
vaginal bleeding was the least common symptom, reported by 
11.8% of the women. 

 

Table – II: High-Risk HPV Genotype Distribution 

 

High-Risk HPV 
Genotype 

Frequency (n=51) Percentage (%) 

HPV 16 21 41.18 

HPV 18 3 5.88 

HPV 68 1 1.96 

HPV 16, 18 (co-
infection) 

1 1.96 

HPV 16, 51 (co-
infection) 

1 1.96 

HPV Not Identified 24 47.06 

 

Among the study population, HPV 16 was the most prevalent 
high-risk genotype, identified in 41.18% of participants. HPV 
18 was detected in 5.88% of cases, while HPV 68 accounted 
for 1.96%. Co-infections of HPV 16 with HPV 18 and HPV 51 
were also observed, each comprising 1.96% of the population. 
Notably, no high-risk HPV genotype was identified in 47.06% 
of participants, indicating a significant proportion of HPV-
negative cases in this cohort. 

Table – III: Histological Diagnosis of the Study Population 

 

Histological Diagnosis Frequency 
(n=51) 

Percenta
ge (%) 

CIN I (Low-Grade Squamous Lesion) 18 35.3 

CIN II (High-Grade Squamous Lesion) 12 23.5 

CIN III (Severe Dysplasia) 3 5.9 

Cancerous Lesions 18 35.3 

 

The histological diagnoses of the study population revealed 
that precancerous lesions were predominant, with CIN I (low-
grade squamous lesion) being the most common diagnosis, 
accounting for 35.3% of cases. CIN II (high-grade squamous 
lesion) was observed in 23.5% of participants, while CIN III 
(severe dysplasia) was identified in 5.9%. Cancerous lesions 
also comprised a significant portion, representing 35.3% of 
the study population, highlighting the spectrum of cervical 
lesion severity within the cohort. 

 

Table – IV: Cytological diagnosis of the pre-cancerous 
lesion patients (n=33) 

 

Cytological Diagnosis Frequency Percentage (%) 

NILM 3 9.1 

ASCUS 13 39.4 

LSIL 6 18.2 

ASCH 4 12.1 

HSIL 7 21.2 

 

Among the 33 patients with precancerous lesions, cytological 
diagnoses revealed that atypical squamous cells of 
undetermined significance (ASCUS) were the most common, 
observed in 39.4% of cases. High-grade squamous 
intraepithelial lesions (HSIL) were identified in 21.2%, while 
low-grade squamous intraepithelial lesions (LSIL) accounted 
for 18.2%. Atypical squamous cells, cannot exclude high-grade 
squamous intraepithelial lesion (ASCH), were noted in 12.1% 
of cases, and Negative for Intraepithelial Lesions or 
Malignancy (NILM) was the least frequent diagnosis, observed 
in 9.1% of patients. 
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Table – V: Association between histological diagnosis and cytological findings among pre-cancerous lesions (n=33) 

 

Histological 

diagnosis 

Cytological findings 
Total 

(n=33) 
p value NILM 

(n=3) 

ASCUS 

(n=13) 

LSIL 

(n=6) 

ASCH 

(n=4) 

HSIL 

(n=7) 

n % n % n % n % n % 

CIN I 2 20.0 11 78.6 5 83.3 0 0.0 0 0.0 18 

<0.001 CIN II 1 10.0 2 14.3 1 16.7 3 60.0 5 55.6 12 

CIN III 0 0.0 0 0.0 0 0.0 1 20.0 2 22.2 03 

 

The association between histological diagnosis and cytological 
findings among precancerous lesions showed significant 
trends (p < 0.001). CIN I was most commonly associated with 
ASCUS (78.6%) and LSIL (83.3%), while no cases of CIN I were 
linked to ASCH or HSIL. CIN II exhibited a broader 

distribution, with HSIL being the most frequent cytological 
finding (55.6%), followed by ASCH (60.0%). CIN III was 
predominantly associated with higher-grade cytological 
findings, including ASCH (20.0%) and HSIL (22.2%), and had 
no association with NILM, ASCUS, or LSIL. 

 

Table – VI: Association between Cytological Findings and High-Risk HPV Genotyping among pre-cancerous lesions (n=33) 

 

Cytological Findings HPV Not Identified HPV 16 HPV 18 HPV 68 HPV 16, 18 16,51 

NILM 2  1 0 0 0 0 

ASCUS 8  7 0 0 0 0 

LSIL 5 0 1 0 0 0 

ASCH 2 1 0 1 0 1 

HSIL 2 5 0 0 0 0 

 

The association between cytological findings and high-risk 
HPV genotyping among precancerous lesions revealed notable 
trends. NILM cases were predominantly HPV-negative (2 
cases), with one case associated with HPV 16. ASCUS had the 
highest proportion of HPV-negative cases (8), followed by 
HPV 16 in 7 cases. LSIL was primarily HPV-negative (5 cases), 
with one case linked to HPV 18. ASCH showed a diverse 

profile, including HPV-negative (2 cases), HPV 16 (1 case), 
HPV 68 (1 case), and HPV 16/51 co-infection (1 case). HSIL 
was most frequently associated with HPV 16 (5 cases), with 2 
cases being HPV-negative. These findings demonstrate a 
correlation between higher-grade cytological findings and the 
presence of HPV 16. 

 

Table – VII: Association between Histological Diagnosis and High-Risk HPV Genotyping among pre-cancerous lesion cases 
(n=33) 

 

Histological Diagnosis 
HPV Not 

Identified 
HPV 16 HPV 18 HPV 68 HPV 16, 18 Total 

CIN I 9 8 1 0 0 18 

CIN II 7 4 0 0 1 12 

CIN III 1 2 0 0 0 3 

 

The association between histological diagnosis and high-risk 
HPV genotyping among precancerous lesion cases revealed 
distinct patterns. Among CIN I cases, 50% were HPV-negative 
(9 cases), followed by HPV 16 detected in 44.4% (8 cases) and 
HPV 18 in 5.6% (1 case). For CIN II, 58.3% of cases were HPV-
negative (7 cases), with HPV 16 identified in 33.3% (4 cases) 
and one case showing a co-infection with HPV 16 and 18. CIN 
III cases were predominantly associated with HPV 16 (66.7%, 
2 cases), with only one HPV-negative case (33.3%). These 
results indicate that HPV 16 is the most prevalent genotype in 
higher-grade precancerous lesions. 

 

DISCUSSION 

Cervical cancer remains a significant global health challenge, 
particularly in low- and middle-income countries (LMICs) 
where limited access to screening and vaccination programs 
exacerbates the burden of disease. This study reinforces the 
critical role of high-risk HPV genotypes, particularly HPV 16, 
in the progression of cervical lesions. HPV 16 was the most 

prevalent genotype in our study, significantly associated with 
high-grade lesions, including CIN III (66.7%) and CIN II 
(33.3%). These findings are consistent with studies by Guan et 
al. and Remmink et al., which reported escalating HPV 16 
prevalence with lesion severity, from low-grade lesions like 
CIN I to high-grade lesions like CIN III and invasive carcinoma 
[11,12]. Interestingly, 50% of CIN I cases in this study were HPV-
negative, a trend also observed by Sjoeborg et al., highlighting 
the heterogeneity in lesion etiology and emphasizing the 
importance of HPV genotyping for precise risk stratification 
[13]. Co-infections with HPV 16 and other high-risk genotypes, 
though rare in this study (1.96%), were noted in severe 
lesions like ASCH and CIN II. These findings align with Spinillo 
et al., who demonstrated that co-infections, particularly 
involving HPV 16 and HPV 18, are associated with an elevated 
risk of CIN III+ [14]. However, it remains clear from Guan et al. 
that single HPV 16 infections are the primary drivers of severe 
disease progression [11]. The distribution of lesion severity in 
this study showed the highest prevalence of high-grade 
lesions in the 41–50-year age group, consistent with findings 
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from Sjoeborg et al. and Yang et al., who attributed this trend 
to persistent HPV infections and the cumulative effects of viral 
oncogenesis [13,15]. These observations underscore the need 
for targeted screening efforts in middle-aged women to 
facilitate early detection and intervention. In terms of 
histological and cytological correlations, this study found 
ASCUS and LSIL predominantly associated with CIN I, while 
HSIL was most strongly linked to CIN II and CIN III. These 
findings mirror the work of Jahić and Balić, who reported 
significant concordance between cytology and histology in 
identifying high-grade lesions [16]. Furthermore, CIN I was 
identified as the most frequent low-grade lesion in our study 
(35.3%), a trend that aligns with global data reported by Zhao 
et al., reinforcing the utility of histological evaluation for 
accurate diagnosis and lesion grading [17]. The predominance 
of HPV 16 in high-grade lesions and its strong association with 
severe histological abnormalities emphasizes the critical 
importance of HPV-based screening and vaccination 
strategies. Studies by Guan et al. and Kelly et al. highlight that 
targeted vaccination programs, particularly addressing HPV 
16, could significantly reduce the incidence of high-grade 
lesions and invasive carcinoma [11,18]. In conclusion, this study 
highlights the central role of HPV 16 in cervical 
carcinogenesis, particularly in driving the progression of high-
grade lesions. It underscores the necessity of comprehensive 
genotyping to assess co-infections and their influence on 
lesion outcomes. Future research should prioritize elucidating 
the molecular mechanisms underpinning genotype 
interactions and their impact on lesion progression. Moreover, 
expanding screening and vaccination programs in resource-
limited settings like Bangladesh remains imperative to 
mitigate the burden of cervical cancer and improve clinical 
outcomes for at-risk populations. 

 

Limitations of The Study 

The study was conducted in a single hospital with a small 
sample size. So, the results may not represent the whole 
community. 

 

CONCLUSION 

This study highlights the central role of HPV 16 in the 
progression of cervical lesions, particularly high-grade 
precancerous lesions like CIN III, and emphasizes its 
significant association with cytological abnormalities such as 
HSIL. The predominance of HPV-negative cases in low-grade 
lesions and the rarity of co-infections reinforce the 
heterogeneity of lesion etiology, underscoring the critical 
importance of HPV genotyping for risk stratification and 
targeted interventions. The findings align with global trends, 
particularly the association of persistent HPV 16 infections 
with lesion severity, while also providing region-specific 
insights into the age distribution and contraceptive use 
patterns among affected women. These results underscore the 
urgent need to strengthen HPV-based screening and 
vaccination programs, particularly in resource-limited 
settings like Bangladesh. Future research should focus on 
elucidating genotype interactions, enhancing early detection 
strategies, and optimizing public health interventions to 
reduce the cervical cancer burden in LMICs.  
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