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Introduction: Cervical cancer is the second most 
prevalent cancer among women worldwide. High-Risk 
Human Papilloma virus (hr-HPV) is an established cause 
of cervical cancer and precancerous lesion. Studies 
have shown the relationship between the HPV-DNA test 
with cervical precancerous and cancerous lesion in 
diagnosing cervical cancer. This study aimed to 
correlate HPV-DNA test with both cytology and histology.

Objective: To find out the correlation of HPV-DNA test 
with cytology and histology for the diagnosis of cervical 
precancerous and cancerous lesion.

Materials and Methods: Cervical smears and DNA 
samples were collected from the selected patients 
attending the colposcopy clinic of Bangabandhu Sheikh 
Mujib Medical University (BSMMU) from July 2011 to 
April 2013. Biopsy was done on colposcopically positive 
cases and histopathology reports were obtained. Thus 
99 histologically proven patients of cervical cancer and 
precancerous lesion were selected. Pap smear was 
carried out on these 99 patients. HPV-DNA test (Hybrid 
Capture-2 assay) was carried out on the same samples 
and viral loads were estimated.

Results: Among the 99 cases, 28(28.28%) cases were 
positive with Hybrid Capture-2(HC-2) assay. Out of 60 
cases of CIN-I (Cervical Intraepithelial Neoplasia-1), 
7(11.7%) cases were positive with HC-2. Among 
others, 3(15.0%) cases of CIN-II were positive with 
HC-2. The viral load was very high in invasive SCC 
(squamous cell carcinoma) cases in contrast to other 
categories of histological and cytological diagnosis. A 
significant relationship was observed between HC-2 
and histological diagnosis (P<0.005); and between 
HC-2 and Pap smear (P<0.005).
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Conclusion: Introduction of HC-2 where possible along 
with Pap smear would be highly effective in primary 
screening and subsequent follow up of cervical 
precancerous and cancerous lesion.
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Introduction
Cervical cancer is the second most prevalent cancer 
among women worldwide1. High-Risk Human Papilloma 
virus (hr-HPV) is an established cause of cervical 
cancer and precancerous lesion2. The age-specific 
incidence rates of cervical cancer in Bangladesh are 
highest compared to Southern Asia and the World and 
the annual mortality rate is 11.6/100,000 women3. In 
Bangladesh, 50.19 million women are at risk of 
developing cervical cancer. Each year, 17,686 women 
are diagnosed with cervical cancer and 10,364 die from 
the disease1. A recent study in Bangladesh reported that 
cervical cancer accounted for 28.9% incidence and 
17.9% mortality of all cancer cases in Bangladesh4. 
HPV-DNA can be detected by target amplification like PCR, 
signal amplification like HC-2 or probe amplification or 
ligase chain reaction5. The reported sensitivities of HC-2 
varied in different settings. Some reported a high 
sensitivity of 97.9% (Arbyn et al)6 while others7,8 did not.

The primary diagnostic tools for HPV-related cervical 
lesion have been cytology and histology. Later, 
molecular methods to detect HPV DNA sequences in 
clinical specimens have been introduced9. Sankara- 
narayanan et al reported that the sensitivity and 
specificity of conventional cytology to be moderate 
(44–78%) and high (91–96%) respectively10. Tsai HT and 
co-workers reported a significant correlation between 
HPV-DNA test and Pap smear11.
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In Bangladesh, few studies have been published on the 
relationship between HPV-DNA test with cervical 
precancerous and cancerous lesion. This study aimed to 
correlate HPV-DNA test with both cytology and histology.

Materials and Methods
This descriptive cross-sectional study was conducted in 
the Department of Pathology in collaboration with the 
Department of Virology and Gynaecology & Obstetrics 
at Bangabandhu Sheikh Mujib Medical University 
(BSMMU), Dhaka from July 2011 to April 2013. After 
collecting relevant history, 200 clinically suspected 
married patients of different age groups (18-60 years) 
were preliminarily selected. At first, cervical smears and 
DNA samples (cervical secretion collected by DNA 
sampler) were collected from all these 200 patients. 
DNA samples were stored at-200C. After that, VIA 
(vaginal inspection with acetic acid) was performed. 
Colposcopic biopsy was obtained from 120 VIA positive 
patients by the gynaecologist. When all biopsy reports 
were available, 99 cervical cancer and pre-cancer 
cases were finally segregated. Pap staining and HC-2 
assays were performed with the samples of these 99 
patients. Reporting of the Pap smears were done 
according to the Bethesda System and histopathological 
examination was done according to the standard 
protocol followed in the department of Pathology at 
BSMMU. HC-2 (Digene Corporation HPV Test-IVT) 
assay was carried out according to the manufacturer’s 
protocol. All data were recorded in a predesigned data 
sheet. Statistical analysis of the result was obtained 
using Statistical Packages for Social Science (SPSS-21).

Results 
The HC-2 was carried out on all 99 histologically 
positive cases. Among the 99 cases, 28(28.28%) cases 
were positive and the rest 71(71.72%) cases were 
negative by HC-2 assay (Table-I).

Table-II shows the correspondence of histological 
diagnosis and HC-2. Out of 60 cases of CIN-I (Cervical 
Intraepithelial Neoplasia-1), 7(11.7%) cases were 
positive with HC-2. Among others, 3(15.0%) cases of 
CIN-II were positive with HC-2. But for invasive 
squamous cell carcinoma (SCC) 18(94.7%) out of 19 
cases were positive with HC-2.

Table-III reveals that only 2(4.0 %) out of 50 NILM 
cases were detected positive with HC-2. Among others, 
5(21.8%) out of 23 cases of ASCUS and 17 out of 18 cases 

(94.4%) of invasive squamous cell carcinoma were 
positive with HC-2. Five cases of LSIL, 2 cases of HSIL 
were detected positive by HC-2 assay. One case of 
ASC-H was diagnosed negative by HC-2. The overall 
positivity of HC-2 was 28.28%.

The comparison of sensitivity and accuracy of Pap 
smear cytology and HC-2 are revealed in Table-IV. 
Sensitivities of Pap smear cytology and HC-2 were 
49.5% and 28.3% respectively. The accuracy of smear 
cytology and HC-2 were 66.44% and 58.2% respectively. 
As the number of true negative samples is zero, 
specificity could not be estimated.

Table-I: Diagnosis of Cervical Lesions by HPV DNA Test (HC-2)

Table-II: Comparison between HPV DNA test (HC-2) 
and histological diagnosis (n=99)

HC-2: Hybrid Capture-2, CIN: Cervical intraepithelial neoplasia, 
SCC: Squamous cell carcinoma.

Table-III: Comparison of HPV-DNA test (HC-2) and 
cytological diagnosis (n=99)

NILM:Negative for intraepithelial lesions and malignancy, 
ASCUS: Atypical squamous cell of undetermined significance, 
ASC-H:Atypical squamous cell-can't exclude HSIL, LSIL:Low 
grade squamous intraepithelial lesions, HSIL:High grade 
squamous intraepithelial lesions

Table-IV: Statistical analysis of Pap smear cytology 
and Hybrid Capture-2 (HC-2) assay

HPV DNA(HC-2)  Test  Number of Patients % 
Positive 28 28.28 
Negative 71 71.72 
Total 99 100.0 

 

Histological  
Diagnosis 

Total 
Cases 

HPV DNA (HC-2) Test 
Positive n(%) Negative n(%) 

CIN-I 60 7 (11.7) 53 (88.3) 
CIN-II 20 3 (15.0) 17 (85.0) 
Invasive SCC 19 18 (94.7) 1 (5.3) 
Total 99 28 (28.28) 71 (71.72) 
Significance Fisher’s exact Test. P value < 0.005 

 

Cytological  
Diagnosis 

Number of 
Patients 

HPV DNA (HC-2)Test 
Positive n (%) Negative n (%) 

NILM 50 2 (4.0) 48 (96.0) 
ASCUS 23 5(21.7) 18(78.3) 
ASC-H 1 0 (0.0) 1 (100.0) 
LSIL 5 2 (40.0) 3 (60.0) 
HSIL 2 2 (100.0) 0 (0.0) 
SCC 18 17 (94.4) 1 (5.6) 
Total 99 (100.0) 28 (28.3) 71 (71.7) 
Significance Fisher’s Exact Test P value < 0.005 

 

Statistical value Pap smear cytology HC-2 assay 
Sensitivity 49.5% 28.3% 
Accuracy 66.4% 58.2% 
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Discussion
The most widely used test for the detection of a group 
of 13 hr-HPV genotypes is the commercially available, 
FDA-approved HC-2 test Qiagen (formally known as 
Digene). HC-2 technology consists of a nucleic acid 
hybridization assay with signal amplification that utilizes 
microplate chemiluminescence for the qualitative detection 
of HPV. HC-2 has to be superior to Pap smear screening 
in reducing cervical cancer mortality12.

Among the 99 histologically positive cases, 28(28.3%) 
cases were positive by HC-2 assay. Out of 60 cases, 
7(11.7%) cases of CIN-I and 3(15.0%) out of 20 cases 
of CIN-II were positive with HC-2. But for invasive SCC 
18 (94.7%) out of 19 cases were positive with HC-2. 
The overall sensitivity of HC-2 was 28.3% which 
correlates well with Saini et al7 and Cremoux et al8 who 
reported 36.4% and 26.89% sensitivities respectively. A 
significant relationship was observed between HC-2 
and histological diagnosis (P<0.005).

While correlating HC-2 with cytological diagnosis, only 
2 (4.0 %) out of 50 NILM, 5(21.8%) out of 23 cases of 
ASCUS and all 17 out of 18 cases (94.4%) of invasive 
squamous cell carcinoma were positive. Tozetti et al13 
reported the positivity of NILM, LSIL and HSIL to be 
38.2%, 52.1%and 0.9% respectively. For SCC, Ashrafunnesa 
et al2 and Cremoux et al8 reported the positivity of 96.7% 
and 92% respectively which are almost similar to the 
present study. However, a significant relationship was 
observed between HC-2 and cytological diagnosis (P<0.005).

The comparative analysis of the sensitivity and accuracy 
of Pap smear cytology and HC-2 was carried out in this 
study and Pap smear showed better sensitivity than HC-2. 
The sensitivity and accuracy of Pap smear cytology are 
49.5% and 66.4% respectively. While those of HC-2 assay 
were 28.3% and 58.2% respectively. In this study, the 
number of true negative samples is zero, because all 99 
samples were obtained from histologically proven cases 
of cervical cancer and precancer. Due to this fact 
specificity of Pap smear and HC-2 could not be estimated.

Conclusion
In this study, although the sensitivity of HC-2 was not 
that high, significant correlations have been observed 
between HC-2 and histological findings; and HC-2 and 
Pap smear. Stringent DNA sample collection and storage 
is necessary for a better result. However HC-2 assay 
can be a useful adjunct with Pap smear during primary 
screening and follow up in resource-rich settings. 
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