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Abstract 

Introduction: The present study is an attempt to detect Human papilloma virus infection along with its genotype in cancer 
cervix and its relation with demographic profile. Methods: Cervical cancer cases were enrolled in between  Jan’ 2010  to 
Dec’ 2012. One sample was collected from non cancerous area of cervix for DNA extraction and two samples were collected 
from cancerous area of cervix from same patient, one for DNA extraction and other one for histopathological examination 
to confirm our clinical diagnosis. Extracted DNA was then checked for presence of HPV DNA by PCR amplification 
method using MY09/11 primer. HPV genotyping was done by using specific primer for HPV16 & HPV18. The cases were 
compared with their corresponding socio demographic profile. Results: The study showed 88.88% cases found to be HPV 
positive in cancerous area compared to 7.4% number in non cancerous area. Out of which 95.83% cases to be HPV 16 and 
only 4.16% were to be HPV 18 in cervical cancer cases. There were other significant risk factor association of cervical 
cancer with early marriage in 70.36% and high parity 87% of cases. Conclusion: The human papilloma virus type 16 & 18 
are the major contributing factor along with other risk factors like early marriage, illiteracy and high parity for cervical 
cancer in our region. 
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Introduction 

Worldwide  cervical cancer is the third most common 
cancer in women, and the seventh overall, with an 

estimated 529,000 new cases and  274,000 deaths 
occurring in 2008  [1]. In India 122,844 new cervical 
cancer cases are diagnosed and 67,477 number deaths 
occur annually [2]. Cervical cancer ranks as the 2nd cause 
of female cancer in India. The age standardized cervical 
cancer incidence and mortality rates were 22 and 15 per 
100,000 women [2]. In population based cancer registries 
(PBCR) Barshi and Chennai PBCRs have always 
recorded the highest incidence of cervix cancer [3]. The 
report of the North Eastern PBCRs indicates an Age 
Adjusted or Age Standardised Incidence Rates (AAR) of 
25.4 per 100,000 in Aizawl district of Mizoram state 
followed by AARs in Imphal West district (20.5) and 
Kamrup Urban district (17.3)  
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[3]. Human Papilloma Virus (HPV) which is mainly 
transmitted sexually, prevalence in cervical carcinomas 
has been estimated to be 99.7%, higher than previously 
thought [4]. Particularly type 16 and type 18 HPV are 
plays an important role for cervical cancer.  The lag 
period between the oncogenic HPV infection and the 
invasive cervical cancer is 15–20 years. Based on the 
association with cervical cancer, genital HPVs are further 
grouped into high-risk types, and low-risk types [5]. 
Observations related to lower socioeconomic status and 
cervical cancer have already been made as poverty is the 
real context of India [6]. Many studies have shown that 
the incidence of cervical cancer, as well as survival and 
mortality, vary with ethnic group and socioeconomic 
status .In 2010, black women had the highest rate of 
getting cervical cancer, followed by Hispanic, white, 
American Indian/Alaska Native, and Asian/Pacific 
Islander women. [7, 8] and that incidence of cervical 
cancer is highest in women with the lowest socioeconomic 
status [8, 9]. Reasons for ethnic and socio-economic 
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differences in the incidence of cervical cancer can be 
difficult to determine because definitions of ethnic 
groups and socioeconomic status are not always 
consistent and because ethnicity may be confounded with 
socioeconomic status and other variables, which may or 
may not be controlled for in analyses [10]. Possible 
reasons for social disparities in the incidence of cervical 
cancer include: increased likelihood of smoking, poor 
diet, physical inactivity and HPV infection in women 
with lower socioeconomic status [8]. The risk factors 
which has been proved to be associated with cervical 
cancer are poverty, poor socio-economic status, 
widespread ignorance, poor personal hygiene, smoking, 
early marriage, childbearing, high parity status, young 
age at the first full term pregnancy and use of oral 
contraceptives for five or more years, previous exposure 
to other sexually transmitted infections (STI), notably 
Chlamydia Trachomatis, some herpes simplex viruses-2 
and HIV [11, 12, 13]. Studies from various part of the 
world that was conducted to find out the ethnic and racial 
composition shows that there was no predominant racial 
or ethnic category [14, 15]. The age at which women 
engage in their first sexual intercourse has also been cited 
as a risk factor for cervical cancer as damage might be 
caused to the cervix at a time when it is still developing. 
The risk of getting HPV and cervical cancer in women 
who initiated sexual intercourse around age 15 has been 
shown to be quite higher risk of those who did so after 
age 20 [16]. Male circumcision is associated with a 
reduced risk of penile HPV infection and, in the case of 
men with a history of multiple sexual partners, a reduced 
risk of cervical cancer in their current female partners 
[17, 18].  

Aims and Objectives 

1) To detect Human papilloma virus infection in cancer 
cervix. 
2) To identify the genotype of HPV infection. 
3) To find out the demographic profile  

Materials and Methods 

A prospective study was carried out at the department of 
Biotechnology, Gauhati University in collaboration with 
Gynaecology Department of Gauhati Medical College 
and Hospital in between  Jan’ 2010  to Dec’ 2012.  All 
confirmed cervical cancer cases as well as suspicious 
cervix with VIA (Visual inspection with acetic acid) and 
VILLI (Visual inspection with lugol’s iodine) positive 
cases, attended in Gynaecology OPD of Gauhati Medical 
College and Hospital were enrolled for the study. 
Patients with history of previous treatment for cervical 
pre-cancerous lesions or cancer were excluded. Patients’ 

case histories including age, marital status, gravida, 
parity, socio-economic status, personal hygiene etc. 
parameters were investigated and recorded. 
 
Study sample: From non cancerous area of cervix one 
sample and from cancerous area two samples were 
collected. For DNA extraction one sample each from non 
cancerous and cancerous area was taken in vials 
containing PBS (Phosphate buffer solution) or RNA later 
solution. At the same time another sample from 
cancerous cervical tissue was collected in formalin 
solution for Histo-pathological examination to confirm 
our clinical diagnosis.   
 
DNA extraction was done by standard phenol-
chloroform method after tissue lysis using buffer and 
proteinase K digestion. The quality of DNA isolated is 
then checked by running in 0.8% agarose gel 
electrophoresis. Isolated DNA are then stored at 4˚C.  
 
HPV detection and genotyping 
Extracted DNA was then checked for presence of HPV 
DNA by PCR amplification method using MY09/11 
primer. The primer MY09/11 is a consensus primer, 
targets a 450bp conserved sequence in the HPV L1 gene, 
and can therefore amplify a broad spectrum of HPV 
types. The MY09/11 primer sequences were as follows: 
 
My09: 5’CGTCCMARRGGAWACTGATC3’ 
My11: 5’GCMCAGGGWCATAAYAATGG3’ 
M=A or C, W=A or T, Y=C or T, R=A or G 
 
HPV genotyping was done by using type specific primer 
for HPV16 and HPV18. Since, majority of the cervical 
cancer cases were squamous cell carcinoma which are 
predominantly caused by HPV16 and 18, hence our study 
was mainly designed for detection of HPV type 16 and 
18 using type specific primer for PCR detection.  
 
Primers used for HPV16 
F: 5’TCAAAAGCCACTGTGTCCTGA3’ 
R: 5’GGTGTTCTTGATGATCTGCAA3’ 
 
Primers used for HPV18 
F: 5’CCGAGCACGACAGGAACGACT3’ 
R: 5’TCGTTTTCTTCCTCTGAGTCGCTT3’ 
 
Ethical review of the proposal and the consent  
The research proposal was approved by the ethical 
review board of the Gauhati University. Informed 
consent was obtained from all participants prior to the 
sample collection. 
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The statistical Analysis 
The association/contingency between demographic 
factors and HPV infection was statistically calculated by 

using the Chi-Square (χ2) test of significance. The 
calculations were performed by adopting the statistical 
software Graph Pad InStat. 

Results 

In the present study, data’s (cervical tissue) were collected from fifty four (54) women’s age ranges from 30 yrs to 70 yrs 
age.  
 
Table-1: Relation of age and detection of HPV infection and its genotype to the occurrence of carcinoma cervix  

Age of 
patient 
(year) 

   
cases 

 % of 
positive 
cases 

 HPV+ve (cancerous area) HPV+ve (noncancerous area) 

  HPV16 HPV18   
 

HPV 16  HPV 18 

 31- 40   13 24.07%    13   11   2   4  4  0 

41-50    27 50%     27   27   0   0  0  0 

51-60   10 18.5%     8   8   0  0  0  0 

61-70    2 3.7%     0    0   0   0  0  0 

71-80    2 3.7%     0   0   0   0  0  0 

       Total patients =54 Total=48 
(88.88%) 

46 
(95.83%) 

2 
(4.16%) 

Total=4 
(7.4%) 

4 
(100%) 

0 

The mean age of patients was 44.99 years and the highest number of HPV positive cases belonged to patients aged 41-50 
years which signifies that HPV infection happens in the early and early-middle phases of life. This indicates that the chances 
of carcinoma cervix are higher in premenopausal age then at postmenopausal age. Maximum number of patients (70.37%) 
was from rural background.  
 
 P < 0.001 HPV infection is significantly associated with cervical cancer development in patient below 50 years of age. 
 
P= 0.102 though presence of HPV infection in cancerous area as well as non cancerous area was higher in the 31-40 
years age group (n = 17) compared to 41-50 year groups but is not significant. 
 
P=0.422 overall HPV 16 was found to be the prominent genotype. Although the presence of HPV 16 genotype was higher 
in 41-50 years age group, but the difference in HPV 16 genotype distribution was not significant compared to the 31-40 
years age group. Only HPV 16 was found to be present in cases where both cancerous and non cancerous areas were found 
to be positive for HPV infection. 
 

Table-2: Age of marriage and age of first pregnancy  

Age of marriage Age of pregnancy 

Age (in years) Cases Percentage Case Percentage 

<16 16 29.6% 13 24.07% 

16-<20 23 42.59% 25 46.29% 

20-<23 10 18.5% 8 14.8% 

>23 5 9.25% 8 14.8% 

70.36% patients got pregnant before the age of 20 years and only 28.16% patients got their first child above the age of 20 
years. 
 
Table-3: Religion wise distribution of cases 

Religion Case Percentage 

Hindu 50 92.59% 

Muslim 4 7.4% 
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It was found that the occurrences of carcinoma cervix are more in Hindu population. The significantly lower incidence of 
carcinoma cervix in Muslim population may be due to circumcision status due to less HPV virus colonization in penis [17].  
 
Table-4: Relation with parity  

Parity(P) Cases Percentage 

P1 2 3.7% 

P2 2 3.7% 

P3 14 25.92% 

P4 31 57.40% 

P5 5 9.2% 

It has been seen that cervical cancer development is high as parity is more. 58% cases were parity 4. The risk increases with 
multiple child birth. In the present study had 96.22% of females had with multiple childbirth. 
 
Table-5: Educational Status  

Standard Cases Percentage 

Illiterate 15 27.77% 

Up to Primary 27  50% 

Up to High school level 10 18.51% 

Above high school level 2 3.7% 

 

Table-6: HPV prevalence and HPV Genotyping  
  

    HPV positive  

Area Total HPV-ve HPV +ve HPV 16 HPV 18 

Cancerous area 54 6(11.11%) 48 (88.88%) 46 (95.83%) 2(4.16%) 

Non cancerous area 54 50(92.59%) 4(7.4%) 4 0 

Total=52 50(96.15%) 2(3.84%) 

    
Presence of amplifiable DNA, using primers for HPV 16 and 18 was confirmed in 48(88.88%) out of the 54 individuals in 
cancerous area and in non cancerous area HPV 16 was found in 4(7.41%) cases. High risk HPV16 prevalence was 95.83% 
from the cancerous and all the 4(100%) cases from non cancerous area. HPV18 was prevalent only in 2(4.16%) cases from 
cancerous area. None was found from non cancerous area. The P value is <0.0001, considered extremely significant.  
 

Discussion   

One of the most important information from the present 
study was the apparent strong correlation between the 
ages at marriage with the chances of occurrence of 
carcinoma cervix. About 70.36% patients got pregnant 
before the age of 20 years and only 28.16% patients got 
their first child above the age of 20 years. The occurrence 
of carcinoma cervix was found to be especially 
prominent in patients who conceived before 20 years. In 
consistence with the correlation between chance of 
occurrence of carcinoma cervix and the age of marriage, 
similar relation was also observed with the age at first 
pregnancy by J.T. Boyd and co-workers who showed 
similar result with increased risk of developing 
carcinoma cervix in women who got pregnant before the 
age of 18 years [19]. In a case control study by Biswas L  

 
 
N et al, showing maximum risk in women who reported 
their first intercourse at < 12 years of age [16].  The mean 
age of patients was 44.99 years and the highest number 
of HPV positive cases belonged to patients aged 41-50 
years which signifies that HPV infection happens in the 
early and early-middle phases of life. This indicates that 
the chances of carcinoma cervix are higher in 
premenopausal age then at postmenopausal age. In the 
present study had 96.22% of females had with multiple 
childbirth. Study by E.L. Wynder and his co-workers 
[20] showed that increased risk is directly proportional to 
parity. The role of high risk HPV infection in the 
formation of cervical cancer is not clearly understood. It 
is already documented that the majority of HPV 
infections are cleared spontaneously from cervical area 



July- August, 2014/ Vol 2/ Issue 4                                                                                                            ISSN 2321-127X 

                                                                                                                                                                      Research Article                                                                          

International Journal of Medical Research and Review         Available online at: www.ijmrr.in     337 | P a g e              

by cell mediated immunity. The lower rate of clearance 
HPV16 infection in women less than 30 years of age was 
observed, on the other hand no difference in the 
likelihood of clearance was observed by HPV type or 
woman's age. Viral load is the main determinant of 
persistence, and persistence of HPV16 infections carries 
a higher risk of CIN2/3, which is inversely associated 
with clearance [21].  
 
Spontaneous clearance of the HPV is one of the 
important contributing factors for negative result of HPV 
infection in non cancerous area in our study.  About 7.9% 
of women in the general population are estimated to 
harbour cervical HPV infection at a given time, and 
84.1% of invasive cervical cancers are attributed to 
HPVs 16 or 18 [2]. HPV type 16 accounts for close to 
50% of the types identified in cervical cancer and 
together type 16 and 18 are implicated in 70% of cervical 
cancers worldwide [23].  
 
In India, HPV type 16 alone is found to be 70 to 90% 
prevalent while occurrence of HPV type 18 varies from 
3 to 20% [22, 23, 24, 25]. High grade squamous 
intraepithelial lesion cytology was more frequent in 
women infected with HPV 16 than in those infected with 
HPV 18 and other types [26]. As most of the previous 
study conducted in India shows HPV 16 and 18 are 
mostly (80-90%) prevalent in cancer cervix, in our study 
we have included evaluation of only HPV 16 and 18 type 
to reduce the financial burden.  In the present hospital-
based case study, 88.88% were positive in cancerous area 
and only 11.12% were negative for HPV compared to 
7.41% positive and 92.59 were negative among non 
cancerous area. Among the HPV positive cases in 
cancerous area 95.83% were HPV 16 and only 4.17% 
were HPV 18.  
 
Comparing to the other studies in our study percentage 
of HPV 16 genotype was in higher side and HPV 18 was 
in lower side. On the other hand among7.41% positive 
women in non cancerous area, all cases were HPV 16. 
The HPV 16 and 18 type positivity results are higher in 
the present study, because of inclusion criteria (all cases 
were clinically diagnosed or highly suspected case of 
carcinoma cervix). Walboomers et al. 1999 has already 
descried that Human Papilloma Virus (HPV) which is 
mainly transmitted sexually, prevalence in cervical 
carcinomas has been estimated to be 99.7%, higher than 
previously thought [4] .  
 
As carcinoma cervix is the second most common 
malignancy among female in our region, we should work 
very hard to control and prevent it by more awareness 

among general public as well as among health care 
provider of the region through electronic media, 
newspaper and medical bulletin.  

The authority should take some preventable measures by 
lows and publicity that may be by strict low against early 
marriage and multiple child birth, mandatory and free 
HPV vaccination to all teenage girl children, periodic 
health screening among all female and to provide 
adequate facility of conventional PAP smear at least in 

all community level hospital.  

Conclusion 

The HPV infection in cervical cancer was found 88.88% 
in the present study, showing a strong association of 
HPV infection with cervical cancer. The prevalence of 
HPV type16 was 96.15% and HPV18 (3.84%), hence 
HPV 16 and 18 are the major etiologic factor along with 
other risk factors like early marriage, illiteracy and high 
parity for cervical cancer in our region.  
 
Cervical cancer incidence can be brought down in 
women between ages of 21 to 65 years by regular 
screening with PAP smear every three years and those 
women want to lengthen the screening up to five years, 
screening procedure should combine with cytology (PAP 
smear) and human papillomavirus (HPV) testing.  
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