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Abstract 

Background and objectives: Cervical cancer due to Human papillomavirus (HPV) is one of the leading 
causes of morbidity and mortality in women. Testing of HPV can identify women who are at risk of 
cervical cancer. Nowadays, molecular methods like real time polymerase chain reaction (PCR) and 
hybrid capture technique are applied for detecting HPV in cervical specimens. The objective of the 
present study was to determine the rate of HPV infection in women with chronic cervicitis and cervical 
intraepithelial neoplasia (CIN) by a commercial real time polymerase chain reaction test kit and by a 
hybrid capture HPV DNA test.  

Methods: Women aged between 20 to 55 years with chronic cervicitis and CIN were enrolled in the study 
after obtaining informed consent. Cervical specimen was collected by using cervical brush and stored in 
transport medium until used. HPV was detected by High Risk Screen Real-TM Quant 2x (Sacace, 
Biotechnologies SrI, Italy) real time PCR kit (HR RT-PCR) and by Hybrid Capture-2 High-Risk HPV 
DNA (Hc-2; Digene Corporation, USA) test.  

Results: Total 72 women with chronic cervicitis and CIN of different grades were included in the study. 
Out of this, HPV infection detected by HR RT-PCR was 31 (43%) and by Hc-2 was 14 (19.4%). Both 
the tests were able to detect HPV infection in all the CIN 3 cases and in most of the CIN 2 cases. 
However, HR RT-PCR detected higher number of HPV in chronic cervicitis and CIN1 cases. 

Conclusion: The study has shown that HR RT-PCR and Hc-2 tests are equally effective in detecting HPV 
infection in patients with CIN 2 and CIN 3 lesions. However, HR RT-PCR is more sensitive test for 
detecting HPV in chronic cervicitis and early CIN lesions and, therefore can be used in epidemiological 
study to detect presence of HPV in general population. 
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Introduction 

Human papillomavirus (HPV) infection has a 
global distribution and has been identified as the 
leading cause for cervical cancer [1].  In 
Bangladesh, each year an estimated thirteen 
thousand women are diagnosed with cervical 
cancer and about six thousand die from the 
disease [2].   HPV are classified as high risk and 
low risk HPV. The high risk (HR) types include 

HPV-16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 
59, 68, 73, and 82. Among these, HPV-16 and 
18 are responsible for approximately 70% of all 
cervical cancer cases [3, 4]. The diagnosis and 
accurate treatment of HPV infection depends on 
detection of HPV in the cervical smear and its 
genotyping. Several studies have shown that 
cervical cancer has decreased after the advent 
and implementation of Papanicolaou (PAP) test 
screening program [5, 6]. Recently, several 
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molecular methods have been applied to identify 
HPV infection in patients with dysplastic 
changes. The first high risk HPV test approved 
by the USA Food and Drug Administration 
(FDA) was the Hybrid Capture-2 assay (Hc-2) 
manufactured by Qiagen, USA (Digene 
Corporation, USA). The Hc-2 detects HPV by 
hybridization of genotype-specific RNA probes to 
denatured viral DNA. The test has been 
optimized to detect 1.0 pg/ml of HPV target 
DNA or 5000 copies in the sample [7]. Another 
molecular test which is also frequently used to 
detect HPV infection in cervical cytology is real 
time PCR. PCR is a powerful method to detect 
cervical HPV infection and is used in 
epidemiological studies. It has a low detection 
limit of 10-200 copies [8]. The test depends on 
the amplification of the target DNA and 
quantification.  In view of the above, the present 
study was undertaken to determine the rate of 
HPV infection in patients with chronic cervicitis 
and different grades of cervical intraepithelial 
neoplasia (CIN) by HR RT-PCR and Hc-2 assays. 

 

Materials and Methods  

This study was approved by the Ethical Review 
Committee of the Diabetic Association of 
Bangladesh. Informed written consent was obtained 
from each participant. 

Study population and place: This study was 
carried out at Bangladesh Institute of Research 
and Rehabilitation in Diabetes, Endocrine and 
Metabolic Disorder (BIRDEM) and at a private 
hospital of Dhaka city from July 2012 to June 
2013. Seventy two women aged between 20 to 
55 years, who were diagnosed as cases of 
chronic cervicitis, CIN or invasive cancer by 
Papanicolaou (Pap) smear and histopathology of 
colposcopy directed biopsy, were enrolled in the 
study. 

Collection of samples for detection of HPV for 
both molecular methods: The cervical specimen 
for detection of HPV was collected with the 
sampling cervical brush, provided with the HR 
RT-PCR kit (Sacace, Biotechnologies Srl, Italy). 
At first, excess mucus from the cervical os and 
surrounding ectocervix was removed with a cotton 
swab. The sampling brush was then inserted into 

the cervical os, until the largest bristle touched the 
ectocervix. The brush was rotated three full turns 
counterclockwise and removed and immediately 
placed in 0.3ml of transport medium provided with 
the PCR kit. The container was shaken vigorously 
for 15-20 seconds and then the sample was divided 
equally in two sterile tubes for Hc-2 and HR     
RT-PCR assay. The samples were stored at -800 C 
until the tests were performed. 

Detection of HPV by real time PCR: HPV High 
Risk Real-TM Quant 2x commercial kit (Sacace, 
Biotechnologies SrI, Italy) was used for extraction 
and detection of DNA by real time PCR. Here 
DNA was extracted and the target region E2 and 
E1 was amplified according to the instruction of 
the manufacturer. By this method HPV types 16, 
18, 31, 33, 35, 39, 45, 51, 52, 56, 58, and 59 
could be identified. A Ct value ≤ 33 or HPV 
DNA concentration of >log3 was considered as 
positive. The kit did not differentiate between the 
different genotypes. This kit allows detecting HPV 
DNA in 100% of the test with a sensitivity of not 
less than 100 copies/ml. 

Detection of high risk HPV by hybrid capture 
test: The Hc-2 High-Risk HPV DNA Test 
(Digene Corporation, USA) kit was used to 
detect high-risk HPV types 16, 18, 31, 33, 35, 
39, 45, 51, 52, 56, 58, 59 and 68, by nucleic 
acid hybridization with signal amplification and 
chemiluminescent detection. Specimen containing 
the target DNA hybridizes with a specific HPV 
RNA probe. The resultant RNA:DNA hybrids 
are captured onto the surface of a microplate well 
coated with antibodies specific for the 
RNA:DNA hybrids. Immobilized hybrids then 
reacted with alkaline phosphatase conjugated 
antibodies specific for the RNA:DNA  hybrids, 
and are detected with a chemiluminescent 
substrate. The intensity of the light emitted 
denotes the presence or absence of target DNA in 
the specimen. A measurement of relative light 
units (RLU) less than the cut off value (<1) 
indicates the absence of the specific high-risk 
HPV DNA sequences tested or HPV DNA levels 
below the detection limit of the assay. Cut off 
RLU value of ≥1 indicates presence of high risk 
HPV DNA. HC-2 high risk HPV DNA test 
detects as low as 1pg/ml of target DNA which is 
equivalent to 5,000 HPV copies per assay.  
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Results 

Total 72 women with chronic cervicitis and 
different grades of CIN were included in the study. 
Out of 72 cases, 44 (61.1%) and 28 (38.9%) had 
chronic cervicitis and CIN, respectively (Table-1). 
The overall detection rate of high risk HPV among 
study population by HR RT-PCR and Hc-2 assays 
were 43.1% and 19.4%, respectively. Table-1 
shows that, among the chronic cervicitis cases, 
HPV positive rate was 20.5% by HR RT-PCR 
compared to 2.3% by Hc-2 assay. Out of total 28 
CIN cases, 78.6% and 46.4% were positive for 
high risk HPV by HR RT-PCR and Hc-2 tests 
respectively. The rate of detection of HPV was 
significantly higher by HR RT-PCR than that of 
Hc-2 test in both chronic cervicitis and CIN 1 
cases. 

 
Table-1: The distribution of chronic cervicitis and 
CIN cases and rate of detection of HPV by HR RT-
PCR and Hc-2 methods 
 

Case 
No of 
cases 
(%) 

HPV positive by 
HR RT-PCR 

n (%) 
Hc-2 

n (%) 
Chronic 
cervicitis 

44 
(61.1) 

9 
(20.5) 

1 
(2.3) 

All CIN 
(1, 2, 3) 

28 
(38.9) 

22 
(78.6) 

13 
(46.4) 

Total 72 
31 

(43.1) 
14 

(19.4) 
 
Note: For chronic cervicitis: Z=2.7, p<0.01 compared 
between HR RT-PCR and Hc-2 methods. 
 For CIN: Z=2.5, p<0.01, compared between HR RT-
PCR and Hc-2 methods 
 

Table-2: Rate of detection of HPV infection by HR 
RT-PCR and Hc-2 methods in cases with different 
grades of CIN 
 

CIN 
grades 

No of 
cases 

HPV positive by 
HR RT-PCR 

n (%) 
Hc-2 
n (%) 

   CIN 1 14 8 (57.1) 1 (7.1) 

   CIN 2 11 11 (100)   9 (81.8) 

   CIN 3   3   3 (100)   3 (100) 
 

Table-2 compares HPV detection rate in different 
grades of CIN by both methods. The rate of 
detection of HPV by HR RT-PCR in CIN 2 and 
CIN 3 cases was 100% while by Hc-2 test it was 
81.8% and 100% respectively. The detection rate 
of HPV in CIN 1 was significantly (p<0.05) lower 
by Hc-2 assay (7.1%) compared to HR RT-PCR 
(57.1%).  

 

Discussion 

It is essential to understand the limitations and 
benefits of different types of molecular methods for 
proper detection of HPV infection [9-12]. This is 
necessary to implement the proper intervention for 
the management of CIN patients and undertaking 
decision regarding vaccination against HPV. In this 
study, we compared the Hc-2 with that of HR RT-
PCR assays for the detection of HPV in cervical 
specimens collected from patients having chronic 
cervicitis and CIN. The present study has revealed 
that compared to Hc-2 test, HR RT-PCR is capable 
of detecting HPV infection in significantly higher 
number of cases with chronic cervicitis and CIN 1 
lesions. In the present study, HPV was detected in 
9 cases of cervicitis and in 8 CIN 1 cases by HR 
RT-PCR compared to only 1 in cervicitis and 1in 
CIN 1 cases by Hc-2 test. On the other hand, the 
rate of detection of HPV by both tests was almost 
similar (100% and 81 to 100%) in cases with CIN 
2 and 3 lesions.  The low positivity rate by Hc-2 
test could be due to presence of low viral load in 
chronic cervicitis and CIN 1 lesions. The HR    
RT-PCR test used in the present study could able 
to detect HPV as low as 100 copies while the Hc-2 
assay had been optimized to be positive at 5000 
copies per assay [8]. Hc-2 assay had been 
optimized to this threshold level of viral DNA as 
lower threshold level may not to be associated with 
cervical diseases and is clinically irrelevant [13]. It 
seems that HR RT-PCR is an appropriate method 
to be used for epidemiological purpose and to 
determine the presence or absence of HPV in a 
given community. However, in chronic cervicitis 
and CIN 1 cases the detection of HPV by 
molecular test like HR RT-PCR should always be 
correlated with the clinical manifestations as most 
of these cases may not progress to advanced 
lesions or cervical cancer.  
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The study has demonstrated that HR RT-PCR and 
Hc-2 tests are equally effective in detecting HPV 
infection in patients with CIN 2 and CIN 3 lesions 
and HR RT-PCR is a sensitive test for detecting 
HPV in chronic cervicitis and early CIN lesions.  
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