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Abstract:  

Introduction: The present work was planned to  compare  the  results  of  different  diagnostic  procedures -  cervical  Pap 

smear, HPV  DNA  testing, colposcopy directed biopsy or  conventional  cervical  biopsy  and  evaluating  their  correlation  

for  final  diagnosis of cervical neoplasia.  

Methodology: A prospective observational study was carried out on 100 patients attending the Gynaecology OPD of 

Calcutta National Medical College & Hospital, Kolkata, from July 2009 to June 2010. Pap smear and high-risk HPV DNA 

testing was done on selected patients. Some were subjected to colposcopy and guided biopsy if needed. The rest of the 

patients underwent conventional biopsy.  

Results: We found sensitivity of Pap smear was 75.0 % (95% CI =45.8-93.2%), specificity- 95.45% (95% CI=89.4-98.5%) , 

PPV- 69.23% (95% CI=41.3-89.4%) and NPV- 96.55% (95% CI=90.9-99.1%). Sensitivity of HPV DNA was 83.33%, (95% 

CI=54.9-97.1%), specificity- 97.73% (95% CI=92.7-99.6%), PPV-83.33% (95% CI=54.9-97.1%), NPV- 97.72% 

(95%CI=92.7-99.6%). Sensitivity of combined test (Pap smear + HPV DNA test) was 75% (95%CI=45.9-93.2%), 

specificity- 100%, PPV- 100% and NPV - 96.7% (95%CI=91.3-99.1%).  

Conclusion: Addition of HPV DNA testing with cytology can improve the detection rate of cervical intra epithelial lesions 

with a high specificity and high NPV.   

Kewords: cervical neoplasia, Pap smear, colposcopy 

 

Introduction 

Carcinoma cervix is the second most common 

carcinoma worldwide and it is the leading cause of 

cancer death among the women in India. 

Carcinoma cervix is largely a preventable disease 

that is characterized by a long lead time. 

Precancerous lesion gradually progress through 

recognizable stages before developing into invasive 

disease. The disease process is almost certainly 

curable if it is identified before its progression to 

invasive cancer.  The earliest changes in the form 

of cervical intraepithelial lesion can be detected by 

routine Pap smear of cervix. Besides this other 

more evolving techniques and procedures like use 

of colposcopy and HPV DNA typing are being 

used for better understanding of the said pathology. 

Though the value of cervical cytology is beyond 

doubt but cytological screening alone has not 

totally eradicated cervical cancer. Hence in the 

presence of abnormal cytology further evaluation 

of cervix is mandatory by HPV DNA typing and 

colposcopy. 

 Increased understanding of HPV infection 

as the central cause of cervical cancer has permitted 

the development of improved screening techniques. 

Previous studies have demonstrated the usefulness 

of adjunctive human papillomavirus (HPV) DNA 

testing as a complement to cytology in primary 

screening
1,2,3

. The goal of cervical cancer screening 

test is to distinguish which intraepithelial neoplasia 
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will progress to invasive cancer if left untreated. 

Cancer precursors include CIN-3, adenocarcinoma 

in situ (AIS), and to a lesser extent CIN-2. Along 

with screening test results suggestive of frank 

malignancy, this diagnostic category known 

collectively as CIN-2/3+.In our study we have 

included HPV DNA testing for detection of high 

risk HPV types in addition to Pap smear along with 

colposcopical examination followed by guided 

biopsy along with conventional biopsy in indicated 

cases for screening of cervical intraepithelial 

lesions. Our study  aims  at  selecting  vulnerable  

patient  for  detection  of  intraepithelial  lesion  if  

any  and  managing  them, thus  halting  the  

progression  to  high  grade  lesions  or  invasive  

carcinoma. Our aim was to   compare  the  results  

of  different  diagnostic  procedures -  cervical  Pap 

smear, HPV  DNA  testing, colposcopy directed 

biopsy or  conventional  cervical  biopsy  and  

evaluating  their  correlation  for  final  diagnosis of 

cervical neoplasia. 

Material & methods: 

The study was carried out on 100 patients attending 

the Gynaecology Out Patient Department of 

Calcutta National Medical College & Hospital, 

Kolkata, from July 2009 to June 2010. It was a 

prospective observational study. Pap smear was 

taken from selected patients with some specific 

complaints. All of them were subjected for high-

risk HPV DNA testing. Some were subjected to 

colposcopy and guided biopsy if needed. The rest 

of the patients underwent conventional biopsy.100 

patients who have attended our OPD with some 

specific complaints have been studied. ASCUS, 

LSIL, HSIL and CIS have been taken as Pap smear 

positive and normal smears, inflammatory smears 

and atrophic smears have been taken as Pap smear 

negative. Women with histopathologically 

(Colposopy guided or conventional biopsy) 

confirmed cervical intraepithelial lesions have been 

taken as CIN positive. The following cases have 

been taken as CIN negative- those with normal 

colposcopy, with abnormal colposcopy with no 

CIN in histopathology and where colposcopy was 

not done and conventional biopsy showed no CIN. 

Inclusion criteria: women aged 21-65 years with 

intact uterus and having symptoms like post coital 

bleeding, vaginal discharge, dyspareunia, pelvic or 

lower abdominal pain, with no past history of 

cervical neoplasia, with no uterine prolapse. 

Exclusion criteria: patients with frank cervical 

growth, age beyond the range of 21- 65 years, 

current pregnancy, history of cervical conization, 

CIN or atypical cytology in a cervical smear within 

1 year prior to examination, with uterine prolapse 

were excluded from the study . The procedure was 

explained and written informed consent was taken. 

The study was approved by Institutional Ethics 

Committee. 

Parameters studied: 

 Age and marital status, duration of marriage, age 

of first child birth, presence  of  any  positive  risk  

factors, history  of  post  coital  bleeding, vaginal 

discharge, dyspareunia, pelvic or lower abdominal 

pain. On local examination, perineum, vaginal  

wall, speculum examination of cervix showing 

features of bleed  to touch, ectopy / erosion, 

Nabothian  follicle, vascularity, hypertrophy / 

nodularity. Pap smears and high – risk HPV DNA 

testing were done. Bimanual examination was done 

to note uterine size, mobility, adnexae, tenderness. 

Colposcopical examination, directed biopsy or 

conventional biopsy was done where applicable.  

Observation & results: 

 The study was conducted in Calcutta National 

Medical College, Kolkata. Total 100 patients were 

included in the study who attended our Obstetrics 

& Gynaecology OPD with some specific 

complaints. We found that 43% of the patients 

were among the age group of 30 - 40 years. 27% 
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among 21 - 30 years, 19% among 41-50 years and 

only 15% were in the age group of >=51 years. 

Most of the patients (n = 79) 79% were in between 

P1 – P3. Only 21% of patients had parity 4 and 

above. 91% cases (n=91) had delivered their first 

child at the age of <=21 years. Only 9 % cases had 

delivered their first child at the age of 22- 30 years. 

Most of the cases (n=45)) 45% married for >=21 

years. Only 2% cases married for 1 – 5 years. 

Maximum cases (82%) complained of white 

discharge. 28% cases complained for lower 

abdominal pain (table 1). Multiple responses in 

observation were seen. Maximum cases (75%) had 

vaginal discharge in speculum examination. 40 

cases (40%) had ectopy, In 18 cases (18%) cervix 

bled to touch, 43 cases(43%) had nabothian 

follicles, 12 cases (12%) had features PID (table 2). 

Multiple responses in observation were seen. 

Maximum cases (n=59) 59% has inflammatory 

smear. Only 13 cases (13%) showed abnormal 

smear. 3 cases (3%) had HSIL, 5 cases (5%) had 

ASCUS and LISIL each (table 4). All the patients 

were screened with Pap smear and HPV DNA test. 

80 patients were screened with colposcopy. 20 

patients did not undergo colposcopy and 

conventional biopsy was done for them. Among 80 

patients who were screened with colposcopy 40 

had abnormal findings and colposcopy guided 

biopsy was taken (table 5). Among all the cases 12 

cases (12%) had HPV DNA result positive and 88 

Cases (88%) had HPV DNA result negative.  

Maximum cases (n=46) 76.6% had histological 

features of chronic cervicitis. Only 12 cases had 

CIN, out of those only 1 case (1.67%) had CIN 3 

and the rest 11 cases (18.33%) had CIN 1. No case 

was found to have CIN 1 (table 6). Among 12 CIN 

cases 10 cases had their first child birth before 21 

years of age and 2 cases at their child-birth between 

21-29 years of age. Among 11 CIN cases 9 were 

HPV positive and 2 were HPV negative. One case 

of CIN 3 was HPV positive. 2 Cases who showed 

HPV changes were HPV positive (table 7).  In table 

8, comparing Pap smear and DNA test result with 

final disease status, we found sensitivity of Pap 

smear was 75.0 % (95% CI =45.8-93.2%), 

specificity- 95.45% (95% CI=89.4-98.5%) , PPV- 

69.23% (95% CI=41.3-89.4%) and NPV- 96.55% 

(95% CI=90.9-99.1%). 

  Sensitivity of HPV DNA was 83.33%, 

(95% CI=54.9-97.1%), specificity- 97.73% (95% 

CI=92.7-99.6%), PPV-83.33% (95% CI=54.9-

97.1%), NPV- 97.72% (95% CI=92.7-99.6%). 

Sensitivity of combined test (Pap smear + HPV 

DNA test) was 75% (95% CI=45.9-93.2%), 

specificity- 100%, PPV- 100% and NPV - 96.7% 

(95% CI=91.3-99.1%).  

Discussion:  

Programs for prevention of invasive cervical cancer 

based on cytology smears have achieved a 

considerable reduction in disease specific incidence 

and mortality. In our study 100 cases with some 

specific symptoms underwent cervical screening 

(Pap smear, HPV DNA testing, colposcopy and 

guided biopsy or conventional biopsy). 

Management of women who test positive for high 

risk types of human papillomavirus: “the HART 

study” conducted by J. Cuzick et al in 2003 showed 

sensitivity of Pap smear 76.60%, specificity 

95.80%, positive predictive value 15.80%, if 

positive cytology was classed as border line or 

worse, HPV DNA test sensitivity is 97.10%, 

specificity is 93.30% and positive predictive value 

is 12.80%
4
. 

Our result showed Pap smear sensitivity 

75.0%, specificity 94.45%, PPV 69.23% and NPV 

96.55%. We found HPV DNA test sensitivity 

83.33%, specificity 97.73%, PPV 83.33% and NPV 

97.72%. The present study shows that HPV testing 

for a group of high risk virus types is a more 

sensitive primary screening technique than 
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cytology for detecting CIN. This confirms the 

findings of other studies1,5,6.In both tests (Pap 

smear along with HPV DNA test), we found 

sensitivity 75.0%, specificity 100%. PPV 100% 

and NPV 97.70%. The PPV is much higher than 

other studies. This is because the study population 

who were offered the test had symptoms. The 

specimen was collected by a single doctor and 

tested in a single laboratory by the same person. 

The prevalence of CIN in the population is high. In 

this study we also detected 13 high risk HPV types 

by HC II method and three screening tests were 

used (cytology, colposcopy and HPV detection) for 

identification of cases. 

  A study by Schneider et al. showed HPV 

DNA test sensitivity 89.4%, specificity 93.9%, 

positive predictive value 35.8% negative predictive 

value 99.6%. Pap smear sensitivity was 20.0%, 

specificity 99.2%, positive predictive value 70.6% 

and negative predictive value 97.5%
7
. Another 

study on HPV DNA testing in cervical cancer 

screening by Cox and Cuzick showed that the 

overall sensitivity of cytology for CIN 2+ was 53% 

(48.6%-57.4%). The sensitivity was substantially 

better in women over the age of 50 years than for 

younger women (79.3% Vs 59.6%). The overall 

specificity for cytology was 96.3% (96.1%-96.5%) 

and the overall positive predictive value was 20.3% 

(18.3%-22.4%). HPV DNA test sensitivity for CIN 

2+ and CIN 3+ both being 96.1%. The specificity 

in women less than 35 years was 95.9% and older 

women (>35) was 97.1%, the positive predictive 

value was higher in younger women than older 

women (23.2% Vs 17.5%)
8
. A multicentric study 

on HPV testing in primary screening of cervical 

neoplasia by Sankaranarayanan et al. reported that 

the sensitivity of HPV testing for detecting CIN 2-3 

lesions varied from 45.7%-80.9% across the study 

sites. The specificity varied from 91.7%-94.6% and 

positive predictive value varied from 6.7%-13.7%
9
. 

Conclusion: 

Addition of HPV DNA testing with cytology can 

improve the detection rate of cervical intra 

epithelial lesions with a high specificity and high 

NPV. If both tests are negative then the screening 

interval can be increased.  

If colposcopy can be provided in all cases the result 

will definitely be much more accurate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Distribution of cases according to symptoms (n=100) 

Symptom      Number of cases Percentage 

(%) 

White discharge 82 82 

Lower abdominal pain 28 28 

Contact Bleeding 5 5 

Dyspareunia 9 9 

 

Table 2 :Distribution of cases according to screening procedure 

used 

Screening procedure Number of cases 

Pap Smear 100 

HPV DNA testing 100 

Colposcopy 80 

Colposcopy guided biopsy 40 

Conventional biopsy 20 
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Table 3 : Distribution of cases according to examination findings (n =100) 

Examination findings Number of cases Percentage (%) 

Vaginal discharge(Curdy, Yellowish, Watery) 
 
75 75 

Bleeds to touch 18 18 

Ectopy/erosion 40 40 

Features of PID (Fixed RV Ut,  
Adnexal tenderness) 

 
12 12 

Nabothian follicle 43 43 

 

Table 4 : Pap smear findings of cases (n=100) 

Pap smear findings Number of cases Percentage (%) 

Normal 20 20 

Inflammatory 59 59 

Atrophic 8 8 

ASCUS 5 5 

LSIL 5 5 

HSIL 3 3 

CIS 0 0 

Total 100   

 

Table 6 : Colposcopic and conventional biopsy details (n=60) 

Findings Number of cases Percentage (%) 

Chronic cervicitis 46 76.67% 

CIN1 11 18.33% 

CIN2 0 0.00% 

CIN3 1 1.67% 

HPV change 2 3.33% 

Total 60   

 

Table 8 : Comparison of Pap smear and HPV DNA status result with final disease status (confirmed by colposcopy, colposcopy guided and 

conventional biopsy) 

Procedure  Result  Status      

CIN  

 Present Absent 

Pap Smear result Positive 9 4 

 Negative 3 84 

    

HPV DNA result Positive 10 2 

 Negative 2 86 
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