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ABSTRACT 
Background: Cervical cancer screening during pregnancy provides an opportunity for early detection 
of cervical abnormalities. HPV DNA testing, Pap cytology, and colposcopy differ in their ability to 
identify clinically significant cervical lesions.   
Objective: To compare the diagnostic yield of HPV DNA testing, Pap cytology, and colposcopy for 
detection of clinically significant cervical lesions among pregnant women.  
Methods: This cross-sectional comparative study was conducted at tertiary care centers across 
Pakistan from March 2025 to September 2025, included 300 pregnant women. All participants 
underwent high-risk HPV DNA testing, Pap cytology, and colposcopic examination.  
Results: The mean age of participants was 29.4 ± 5.2 years and mean gestational age was 24.6 ± 8.1 
weeks. High-risk HPV DNA was positive in 54 (18.0%) women, while abnormal Pap cytology and 
colposcopy were found in 32 (10.7%) and 28 (9.3%), respectively. Histopathology identified CIN 2+ in 
20 (6.7%) women. HPV DNA testing detected 18 (90.0%) CIN 2+ cases, while Pap cytology detected 14 
(70.0%) and colposcopy detected 18 (90.0%). HPV DNA testing showed 90.0% sensitivity, 87.1% 
specificity, 33.3% positive predictive value, 99.2% negative predictive value, and 87.3% diagnostic 
accuracy. Pap cytology demonstrated 70.0% sensitivity, 93.6% specificity, 43.8% positive predictive 
value, 97.8% negative predictive value, and 92.0% accuracy. Conclusion: It is concluded that HPV 
DNA testing and colposcopy demonstrated the highest sensitivity for detection of CIN 2+, while 
colposcopy provided the highest specificity and overall diagnostic accuracy. HPV DNA testing may 
therefore serve as a sensitive screening method, with Pap cytology and colposcopy providing 
complementary assessment of pregnant women with abnormal screening results. 
 
Keywords: HPV DNA Testing, Pap Cytology, Colposcopy, Pregnancy, Cervical Cancer Screening, CIN 
2+, Diagnostic Accuracy. 

 
INTRODUCTION 

Despite these advances, cervical cancer is still 

a major preventable cancer disease of women 
worldwide, and persistent infection with high-

risk Human Papillomavirus (HPV) is the major 
cause of cervical cancer. Recent global 

estimates illustrate that there is a significant 
ongoing burden, especially in low and middle-

income countries where access to organized 

screening and follow-up is limited [1]. Before 
the onset of cervical cancer, there is a long 

period of precancerous disease and thus early 

screening and early detection of cervical 
abnormalities is crucial to prevent the 

development of cancer [2]. An important 
opportunity to look for women who may not 

have had screening for cervical cancer before 

pregnancy is that of antenatal care, as this 
service may be one of the most regular services 

women receive in pregnancy [3]. However, 
some changes in the cervix can cause problems 

with interpreting the findings of cyology and 
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colposcopy during pregnancy. There is current 
evidence that the natural history of HPV 

infection and the risk of progression to cervical 
cancer is not significantly changed during 

pregnancy [4]. Thus, the results of routine 

screening during the pregnancy should not 
automatically be considered abnormal 

screening – the changes should be assessed 
based on the risk [5]. For many years, Pap 

cytology has been a significant screening tool 
for the cervix, and helps to identify abnormal 

cells that indicate potential precancerous 

conditions. Its performance is, however, 
affected by good specimen collection, and by 

accurate cytological interpretation, and 
cytology is less sensitive for clinically relevant 

cervical precancer than HPV testing [6]. HPV 

DNA testing is a molecular test that can directly 
detect the presence of oncogenic HPV infection, 

and is therefore becoming a more important 
tool in cervical cancer prevention. HPV DNA-

based testing is now recommended as the most 
sensitive method for primary screening because 

of its increased ability to pick up cervical 

precancer when compared to cytology-based 
screening methods [7]. 

This transition is supported by the evidence 
from large-population based studies. A 

prospective cohort study comparing HPV 

testing, cytology and co-testing also showed 
significant improvement in the sensitivity of the 

HPV-based tests for detecting CIN2+ compared 
with cytology alone [8]. Likewise, HPV 

screening resulted in a higher yield of CIN2+ 

and CIN3+ in the real-world setting, but also 
referrals for colposcopy, emphasising the need 

for proper triage [9]. More recent and 
randomized proof also demonstrated an almost 

doubling of the number of CIN2+ lesions 
identified by primary HPV screening compared 

to primary cytology, more women needed 

colposcopy [10]. The evidence is also available 
and pregnancy specific, demonstrating the 

potential benefit of HPV testing. HPV 
prevalence among pregnant women was high, 

with 8.2% having a high-risk HPV infection, but 

only 1.5% having an abnormal Pap test, in a 
recent study performed in India [11]. A large 

group of pregnant women (8,712) also reported 
high risk HPV positivity (6.9%) and higher rate 

of HSIL+ detection by HPV testing compared to 
Pap testing [12]. The prevalence of oncogenic 

HPV has also been seen among adolescent 

women in the reproductive organs of the 
female reproductive system, with a high 

prevalence and significant relationship between 
HPV and cytological abnormalities, among 

pregnant adolescents [13]. Colposcopy is 
important in cases of abnormal screening tests, 

but cervical changes that occur during 
pregnancy may make interpretation more 

difficult and may require special expertise in the 

examination of the cervix [14]. 
 
Objective 

To compare the diagnostic yield of HPV DNA 
testing, Pap cytology, and colposcopy for 

detection of clinically significant cervical lesions 
among pregnant women. 

 
METHODOLOGY 

This comparative cross-sectional study was 

conducted at tertiary care centers across 
Pakistan from March 2025 to September 2025. 

A total of 300 pregnant women were recruited 

using consecutive sampling. 
 
Inclusion Criteria 

• Pregnant women aged 18–45 years. 

• Women in any trimester of pregnancy. 

• Women willing to undergo HPV DNA 

testing, Pap cytology, and colposcopy. 

• Women providing written informed 
consent. 

 
Exclusion Criteria 

• Women with previously diagnosed cervical 
cancer. 

• Women with a history of treatment for 

cervical intraepithelial neoplasia. 

• Previous hysterectomy. 

• Active heavy vaginal or cervical bleeding at 
the time of examination. 

• Severe active genital tract infection. 

• Women unwilling to undergo the required 

investigations. 
 

Data Collection Procedure 

After approval from the institutional ethical 
review committee, pregnant women fulfilling 

the eligibility criteria will be enrolled after 

obtaining written informed consent. 
Demographic and obstetric information 

including age, gestational age, gravidity, parity, 
previous cervical screening history, and 

relevant risk factors will be recorded on a pre-

designed proforma. A cervical sample will be 
collected for high-risk HPV DNA testing using a 

standardized sampling technique. Pap cytology 
will subsequently be performed and reported 

according to the Bethesda classification system. 
Colposcopic examination will then be performed 

by an experienced gynecologist, and findings 

including acetowhite areas, abnormal vascular 
patterns, and suspected cervical lesions will be 
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documented. Cervical biopsy will be performed 
when clinically indicated, and histopathological 

findings will be recorded as the reference 
standard for clinically significant cervical 

lesions. The primary outcome will be the 

diagnostic yield of HPV DNA testing, Pap 
cytology, and colposcopy in detecting cervical 

abnormalities. Secondary outcomes will include 
the frequency of high-risk HPV positivity, 

abnormal Pap cytology, abnormal colposcopic 
findings, and agreement between the screening 

methods. 

 
Data Analysis 

Data will be entered and analyzed using SPSS 

version 25. Categorical variables including HPV 
status, Pap cytology findings, colposcopic 

findings, and histopathological results will be 
presented as frequencies and percentages, 

while quantitative variables including age and 

gestational age will be presented as mean ± 
standard deviation. The Chi-square test or 

Fisher's exact test will be used for comparison 
of categorical variables. Sensitivity, specificity, 

positive predictive value, negative predictive 
value, and diagnostic accuracy will be 

calculated for HPV DNA testing, Pap cytology, 
and colposcopy using histopathology as the 

reference standard. Agreement between the 

diagnostic methods will be assessed using 
Cohen's kappa. A p-value ≤0.05 will be 

considered statistically significant. 
 
RESULTS 

The mean age of the 300 pregnant women was 
29.4 ± 5.2 years. Among them, 164 (54.7%) 

were aged <30 years and 136 (45.3%) were 
≥30 years. Primigravida women accounted for 

112 (37.3%) and multigravida women for 188 

(62.7%). Mean gestational age was 24.6 ± 8.1 
weeks, with 54 (18.0%) in the first, 132 

(44.0%) in the second, and 114 (38.0%) in the 
third trimester. Previous cervical screening was 

reported by 96 (32.0%), while 204 (68.0%) had 

no previous screening. Previous sexually 
transmitted infection and smoking history were 

present in 24 (8.0%) and 18 (6.0%), 
respectively.

 
Table 1. Demographic and Obstetric Characteristics of Pregnant Women (N = 300) 

Variable n (%) / Mean ± SD 

Age (years) 29.4 ± 5.2 

Age <30 years 164 (54.7%) 

Age ≥30 years 136 (45.3%) 

Primigravida 112 (37.3%) 

Multigravida 188 (62.7%) 

Gestational age (weeks) 24.6 ± 8.1 

First trimester 54 (18.0%) 

Second trimester 132 (44.0%) 

Third trimester 114 (38.0%) 

Previous cervical screening 96 (32.0%) 

No previous cervical screening 204 (68.0%) 

Previous sexually transmitted infection 24 (8.0%) 

History of smoking 18 (6.0%) 

 

 
Figure 1. Cervical Screening and Histopathological Findings among Pregnant Women 
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High-risk HPV DNA was positive in 54 (18.0%) 
women and negative in 246 (82.0%). Pap 

cytology was normal in 268 (89.3%), while 
ASC-US, LSIL, HSIL, and AGC were found in 15 

(5.0%), 9 (3.0%), 5 (1.7%), and 3 (1.0%), 

respectively. Colposcopy showed normal or 
benign findings in 272 (90.7%) and abnormal 

findings in 28 (9.3%). Histopathology 
demonstrated CIN 1 or less in 280 (93.3%) and 

CIN 2+ in 20 (6.7%).

 
Table 2. Findings of HPV DNA Testing, Pap Cytology and Colposcopy (N = 300) 

Screening method Finding n (%) 

HPV DNA testing High-risk HPV positive 54 (18.0%) 
 High-risk HPV negative 246 (82.0%) 

Pap cytology Normal 268 (89.3%) 
 ASC-US 15 (5.0%) 
 LSIL 9 (3.0%) 
 HSIL 5 (1.7%) 
 AGC 3 (1.0%) 

Colposcopy Normal/benign findings 272 (90.7%) 
 Abnormal findings 28 (9.3%) 

Histopathology CIN 1 or less 280 (93.3%) 
 CIN 2+ 20 (6.7%) 

 

Among women with CIN 2+, HPV DNA testing 
identified 18 (90.0%) as positive and 2 (10.0%) 

as negative, while among those without CIN 
2+, 36 (12.9%) were HPV positive and 244 

(87.1%) were HPV negative. Abnormal Pap 

cytology detected 14 (70.0%) women with CIN 
2+, compared with 6 (30.0%) with normal 

cytology; among women without CIN 2+, 18 
(6.4%) had abnormal cytology and 262 

(93.6%) had normal results. Abnormal 
colposcopy was present in 18 (90.0%) women 

with CIN 2+ and 10 (3.6%) without CIN 2+, 

whereas normal colposcopy was observed in 2 
(10.0%) and 270 (96.4%), respectively.

 
Table 3. Detection of Clinically Significant Cervical Lesions by Screening Method (N = 300) 

Method CIN 2+ detected, n (%) No CIN 2+, n (%) Total 

HPV DNA positive 18 (90.0%) 36 (12.9%) 54 

HPV DNA negative 2 (10.0%) 244 (87.1%) 246 

Abnormal Pap cytology 14 (70.0%) 18 (6.4%) 32 

Normal Pap cytology 6 (30.0%) 262 (93.6%) 268 

Abnormal colposcopy 18 (90.0%) 10 (3.6%) 28 

Normal colposcopy 2 (10.0%) 270 (96.4%) 272 

 

 
Figure 2. Detection of CIN 2+ by HPV DNA Testing, Pap Cytology and Colposcopy 
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HPV DNA testing showed 90.0% sensitivity, 
87.1% specificity, 33.3% positive predictive 

value, 99.2% negative predictive value, and 
87.3% diagnostic accuracy. Pap cytology 

demonstrated 70.0% sensitivity, 93.6% 

specificity, 43.8% positive predictive value, 

97.8% negative predictive value, and 92.0% 
accuracy. Colposcopy showed 90.0% sensitivity 

and the highest specificity (96.4%), positive 
predictive value (64.3%), negative predictive 

value (99.3%), and diagnostic accuracy 

(96.0%).
 

Table 4. Diagnostic Performance of HPV DNA Testing, Pap Cytology and Colposcopy 
For Detection of CIN 2+ (N = 300) 

Diagnostic 

method 

Sensitivity 

(%) 

Specificity 

(%) 

PPV 

(%) 

NPV 

(%) 

Accuracy 

(%) 

HPV DNA testing 90.0 87.1 33.3 99.2 87.3 

Pap cytology 70.0 93.6 43.8 97.8 92.0 

Colposcopy 90.0 96.4 64.3 99.3 96.0 

 

 
Figure 3. Diagnostic Performance of HPV DNA Testing, Pap Cytology and 

Colposcopy for Detection of CIN 2+ 
 
DISCUSSION 

The present study showed that HPV DNA 

testing provided a higher number of positive 
results than Pap cytology and colposcopy, 

which can be considered a high-risk HPV test. 

Fifty-four (18.0%) women were high risk HPV 
positive, 32 (10.7%) had abnormal pap 

cytology, and 28 (9.3%) had abnormal 
colposcopy. This higher positivity rate for HPV 

testing was in line with previous studies with 

HPV testing in pregnant women, with 601 of 
8712 (6.9%) women testing positive for HPV 

infection and 38 of 8712 (0.44%) of women 
with abnormal cytology. The same study 

revealed that the rate of detection of high-
grade lesions by cytology alone was the lowest, 

which was further indication of the increased 

sensitivity of HPV-based screening [15].  In this 
study 20 (6.7%) women had CIN 2+. Eighteen 

(90.0%) of these cases were identified by HPV 
DNA testing, 14 (70.0%) by abnormal Pap 

cytology and 18 (90.0%) by abnormal 

colposcopy. The high sensitivity of this HPV test 

is comparable with previous studies that used 

HPV DNA test in pregnant women, with a 
reported 90.5% sensitivity for significant 

cervical lesions and a negative predictive value 
of 96.4%. The results are consistent with the 

potential of HPV DNA testing to detect women 

at risk before the appearance of any cytological 
abnormalities [16]. Lower sensitivity was found 

by pap cytology in the present study with 
70.0% of detection for CIN 2+ lesions and a 

relatively high specificity of 93.6%. The finding 
is in agreement with previous studies 

demonstrating that cytology might be less 

sensitive than HPV, but can provide useful 
triage information in HPV positive women. More 

recent comparisons have shown that HPV 
screening can detect significant numbers more 

lesions of CIN2+ than cytology, while HPV 

screening may lead to more women being 
referred for colposcopy [17].  Colposcopy was 

the most specific (96.4%) and accurate 



Tania Khattak et al / Comparative Diagnostic Yield of HPV DNA Testing, Pap Cytology, And 
Colposcopy for Cervical Cancer Screening In Pregnant Women: A Cross-Sectional Study 

6764| International Journal of Pharmacy Research & Technology | July - Dec 2026 | Vol 16 | Issue 2 

(96.0%) method in this analysis, but also had 
the lowest sensitivity (90.0%). Previous studies 

with pregnant women with abnormal cytology 
and/or positive HPV testing demonstrated good 

agreement between colposcopy and 

histopathology (kappa=0.82, p<0.001) 
highlighting the clinical relevance of colposcopy 

for pregnant women with abnormal cytology 
and/or HPV positivity [7].  

Although the HPV DNA test had a high 
sensitivity and negative predictive value, its 

positive predictive value was relatively low at 

33.3%. This is anticipated as HPV infection 
does not necessarily mean there is a high-grade 

cervical lesion present. Previous studies have 
also shown that the positive predictive value for 

HPV testing as a primary screening test is 

relatively low in the context of HPV infection in 
women, highlighting the need for appropriate 

triage. The risk of CIN2+ was highly variable 
with HPV genotype and associated cytology in 

a large clinical audit, highlighting the need for 
HPV testing to be linked to suitable triage rather 

than assumed to be "significant disease" [16].  

The present results further demonstrated that 
although 268 (89.3%) women had normal Pap 

lab results, 6 (30.0%) women with CIN 2+ had 
normal Pap lab results. In contrast, only 2 

(10.0%) cases of HPV DNA negative had CIN 

2+. The difference suggests that there is a 
potential for a clinically important lesion to be 

overlooked using cytology alone. The results of 
previous studies also demonstrate that women 

with HPV who have either negative or minor 

cytologic abnormalities are also at risk of having 
a clinically significant HPV infection regardless 

of how they are classified in the context of HPV 
testing, especially when they have high-risk 

HPV types [19].  The prevalence of high risk 
HPV in the present study 18.0% was higher 

than the 6.9% HPV prevalence reported with 

positive HPV DNA in a large cohort of pregnant 
women, and the 13.4% HPV DNA positivity 

reported in pregnant women in another cross-
sectional study. Differences could be due to 

population differences, to the different 

epidemiology of HPV, age differences, sexual 
and obstetric risk factors, and due to the 

different methods of HPV detection. This latter 
study also identified 26.6% of the pregnant 

women who were found to have abnormal 
cytology, which again shows the range of 

variation for the existence of cervical 

abnormalities among different pregnant 
populations [20]. The cross-sectional design, 

single center study and relative small sample 
size of 300 pregnant women in this study may 

limit its generalizability. The interpretation of 
cytology and colposcopy can also be affected 

by changes in the cervix that occur during 
pregnancy. Furthermore, only for clinical 

indications was there a histopathological 

confirmation; and the pathological results were 
obtained with one study population. 

 
CONCLUSION 

It is concluded that HPV DNA testing 

demonstrated high sensitivity (90.0%) and 
negative predictive value (99.2%) for detection 

of CIN 2+, while Pap cytology showed 
comparatively lower sensitivity (70.0%) but 

good specificity (93.6%). Colposcopy 

demonstrated the highest specificity (96.4%) 
and diagnostic accuracy (96.0%). These 

findings support HPV DNA testing as a sensitive 
screening approach, with Pap cytology and 

colposcopy providing valuable complementary 

assessment for pregnant women with abnormal 
screening results. 
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