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Abstract

Background: Infection with high-risk human papilloma virus (HPV) has been recognised as a causal factor for
development of cervical pre-cancerous and cancerous lesions. So far more than 150 types of HPV are identified.
Their distribution varies from country to country, also from region to region. Background knowledge about the
distribution of HPV genotypes in invasive cervical cancer is crucial to guide the introduction of prophylactic
vaccines.

Objective: The study was aimed to assess the distribution of type specific human papilloma Virus DNA among
cervical cancer patients.

Methods: The study was a cross sectional, observational and single centred one. It was carried out in the
department of gynaecological oncology, of Bangabandhu Sheikh Mujib Medical University (BSMMU). Purposive
sampling was done according to the availability of patients.

Results: HPV type 16 was detected in 35 cases (76.1%) followed by type 18 in 4 (8.7%) cases of cervical
carcinoma. HPV 39, 56 and 68 were also detected, each was in 1 case (2.2 %). It was to be also found that 1
co-infection (2.2%) with HPV 33+35. HPV 16 was detected in 79.4 % of squamous cell carcinoma and in 70.0%
of adenocarcinomas. HPV 18 was detected in 5.9 % of squamous cell carcinoma and 20.0% of adenocarcinomas.
HPV 39 was detected in one case of small cell carcinoma (100.0%). One case of HPV 68 (2.9%) and one co-
infection with HPV 33+35 (2.9 %) were found in squamous cell carcinoma. One case of HPV 56 (10.0%) was
detected in adenocarcinoma of cervix. HPV DNA was not found in 3 cases of squamous cell carcinoma of
cervix.

Conclusion: The distribution of HPV infection among Bangladesh women is similar to other regions of Asia.
However, type specific patterns are different. The study findings will guide the formulation of HPV vaccination
policies in Bangladesh, impact of vaccination programmes, to predict the efficacy of cost effective prophylactic
vaccine, introduction of newer generation vaccine and finally prevention of cervical carcinoma in the country.
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Introduction

Cervical cancer remains a major public health problem
worldwide particularly in less developed countries.
Globally, it is the fourth most common cancer among
women with an estimated 569847 new cases and
311365 deaths in 2018." Around 85% of these new
cases and 80% of deaths occur in less developed
countries.? In Bangladesh, it is the 2" most common
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cancer among females with an estimated 11956 new
cases and 6582 deaths in 2018."

HPV is one of the most commonly acquired sexually
transmitted infection which is identified in 99.7% cases
of invasive cervical cancer.3:4 Infection with oncogenic
HPV types is the most significant risk factor for
developing cervical precancers and cancer. HPV is a
small non enveloped DNA virus of about 55 nm in
diameter containing viral genome of circular double
stranded DNA infecting mucosal and cutaneous
keratinocytes.® So far, more than 150 sub types of
HPV are known and are differentiated on the basis of
their genetic sequences.® Upto 70% of sexually active
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women globally may become infected with human
papilloma virus (HPV) during their lifetime.”

Mucosal infecting HPV are subdivided into low or high
risk on the basis of their oncogenic potential. Low
risk HPV types lead to the development of benign
neoplasms such as warts and condyloma
acuminatum whereas persistent infection of
approximately 15 high risk HPV genotype causes
almost all cases of cervical cancer (99.7%) and its
immediate precursor lesions. Fifteen anogenital types
are often termed as oncogenic.

HPV (16, 18, 31, 33, 35, 39, 45,51,52,56,58, 59, 68,
73,82) are classified as high risk HPV types; 3 HPV
types (26, 53, 66) are classified as probable high risk
and 12 HPV types (6,11,40,42,43,44,54,61,70,72,81)
are classified as low risk types.8 16 and 18 account
for about 70% of global cervical cancer cases with
HPV-16 causing about 55-60% and HPV-18 about 10-
15%.°

The estimated global HPV prevalence is reported to
be 11.7%. While Country specific prevalence ranges
were from 1.6% to 41.9% which is higher (14.3%) in
developing regions than developed region (10.3%).1°
Prevalence of HPV infection among the general
populations varies from (7-14) % in India, Bangladesh,
Nepal and Srilanka. Hospital based statistics indicate
that cervical cancer constitutes 20-35% of female
cancers in different parts of Bangladesh and India.''-13
In a study of Bangladesh, the prevalence of high risk
HPV infection was detected in 60% of different grades
of CIN and 4.1% of control women. Age specific
incidence rates of cervical cancer in Bangladesh are
highest compared to Southern Asia and the World
(WHO /ICO Information Centre on HPV Summary
Report 2010). The geographical variations may be due
to prevalence of different sub types of HPV and host
related factors. Moreover, demographic, cultural,
socioeconomic variables, multiparity, long term
contraceptive use, young age at first coitus, multiple
sexual partners, low socioeconomic status, low
education level, poor genital hygiene, cigarette
smoking, genital tract infections, altered immune
status of the patient etc are probable co-factors that
increase the risk of cervical cancer in women with
HPV infection.14-16

HPV can be detected by two methods. Hybrid capture
method — it can identify whether a patient is infected
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with high risk HPV and Real Time PCR-by this method
specific type of HPV can be detected.

Vaccination is a part of primary prevention to prevent
cervical cancer. Vaccines are available that can
protect against certain HPV infections. HPV vaccines
that have been developed are based on recombinant
expression and self-assembly of the major capsid
protein-1 into virus like particle (VPL s) that resemble
the outer capsid of whole virus. The HPV VPLs
contain no DNA and are not life attenuated virus.
Three vaccines are approved by the FDA to prevent
HPV infection. It was in 2006 that HPV vaccines
were licensed in the USA for use in females 9-26
years of age with the aim of preventing cervical
cancers, precancerous lesions and genital warts.
Currently vaccines available in global market are
bivalent Cervarix (GlaxoSmithKline, UK), Quadrivalent
Gardasil (Merck & Co USA) and Nano valent Gardasil
9. All three vaccines prevent infections with HPV
types 16 and 18, two high risk HPV type that cause
about 70 % of cervical cancers and an even higher
percentage of some of the other HPV associated
cancers. Gardasil in addition also prevents infection
with HPV 6 & 11 which cause 90% of genital warts.
Gardasil 9 prevents infection with same four HPV
types plus five additional high risk types (31, 33, 45,
52, 58).17.18

HPV vaccines has been introduced in 2016 for the
first time in Bangladesh by the Ministry of Health with
support from Global Alliance for Vaccines and
Immunizations (GAVI).'® In Bangladesh, bivalent
Cervarix and Quadrivalent Gardasil are available which
were mainly developed to use for two main cancer
causing HPV type 16 and 18. Knowledge of prevalent
genotypes in cancer patients in Bangladesh will
contribute to the introduction of effective type specific
vaccines. The exact mechanism of HPV associated
carcinogenesis of rare types of HPV is known little
due to lack of insufficient epidemiological evidence.
The biological properties of rare HR-HPV types have
only been investigated in a few studies which included
mostly lesions that were CIN and a few cases of
invasive cervical cancer.

First generation HPV 16/18 vaccines have the potential
to provide 75-80% protection against invasive cancer
in India. HPV 45, 33, 35 and 58 which accounts for an
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additional 20% cases of cervical cancer should be
considered for inclusion in second generation HPV
vaccines.?C It is important to realise that no vaccine
provides complete protection against all cancer
causing types HPV, so routine cervical cancer
screening is still necessary.

Materials and Methods

The study was a cross sectional, observational and
single centered study. It was carried out in the
department of gynaecological oncology, BSMMU,
Dhaka during January-June 2019. Purposive sampling
method was used according to the availability of
patients. For safeguarding confidentiality and
protecting anonymity each of the patient was given
an ID number which was followed during examination
and each and every step of the procedures. Signed
informed consent was taken from the patient. Data
collection sheet was enclosed for which a short
interview was required. A total of 46 women were
included in the study having age 21-65 years, all were
histopathologically diagnosed case of carcinoma of
cervix. Swab was collected from endocervix and also
from ectocervix in case of growth or ulcer. Fourteen
high risk genotype of HPV (type 16,18,31,33,35,
39,45,51,52,56,58,59,66 and 68) were detected by
Real Time Polymerase Chain Reaction (PCR) using
AmpliSens HPV High Carcinogenic Risk (HPV HCR)
genotype-titre-FRT PCR kit, Russia after sample
processing and DNA extraction. Then data were
collected and analysed using SPSS software for
windows.

Results

Regarding demographic variable of the study
population, it was observed that the mean age of the
study population was 48+10.8 years, with range from
21 to 65 years. Moreover, more than half (52.2%) of
the study subjects belonged to age 50-60 years. Age
of marriage was found 17+3.6 years with range from
11 to 24 years. Majority of patients (73.91%) were
housewives. 31 (67.39%) had completed primary
education. More than a half (60.87%) of patients came
from 10000-20000 taka monthly income family. The
mean age at first child birth was 19.1£3.7 years with
range from 13 to 29 years.
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Table I: Distribution of the study population by
demographic variable (n = 46)

Age at marriage in years No Percentage
<= 18 years 30 65.21%
> 18 years 16 35%
MeanzSD 17£3.6

Range(min, max) 11-24

Educational status

lliterate 6 13.4%
Primary 31 67.4%
SSC 7 15.22%
HSC & above 2 4.34%
Monthly income (taka)

10,000-20,000 28 60.87%
21,000-30,000 15 32.6%
> 30,000 3 6.52%
Occupational status

House wife 34 73.91
Government worker 1 23.91
Service holder 1 217
Age at 15tdelivery

<18 28 60.87
>18 18 39.13
MeantSD 19.14£3.7

Range (min, max) 13-29

More than half of patients (56.5%) took OCP followed
by injectable contraceptive (30%) and other type of
contraceptives (6.13 %).

Cervical carcinoma is associated with high parity. It
was observed that, 33.72% patients had parity >= 5
followed by 11.24 % had para 2-4.

60
M Percentage

50

40

30

20
10 I
- -

21-30 31-40 41-50 51-60 >60

Figure 1: Age distribution of study population

Among 46 study population, Real time PCR could
detect 93.47 % cases of HPV DNAn cervical cancer.
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Table II: Distribution of study population by HPV DNA test and histopathological findings

DNA test (PCR) No of patient Percentage

Negative 3 6.52%

Positive 43 93.47%

Histopathological Findings no of population percentage pvalue
Invasive Squamous cell carcinoma 34 73.91

Adenocarcinoma 10 21.74

Adeno squamous 1 2174 <0.001*
Neuroendocrine/ small cell carcinoma 1 2174

Others 0 0

Regarding histopathological findings, it was observed
that majority patients were found invasive squamous
cell carcinoma 73.9 % (n=34) followed by
adenocarcinoma 21.74% (n=10). The other two
histopathological findings were adenosquamous 2.17
% (n=1) and Neuroendocrine or small cell carcinoma
217 %. (n=1).

Primi

Nullipara
1,2%

1,2%

- 1

Para 2 to 4

F11,24%

—

Para >=5
33, 72%

Figure 2: Distribution of parity of the study population

Among study population HPV 16 was detected in
76.1% (n=35) case followed by HPV 18in 8.7% (n=4)

cases. HPV 16 and 18 together contributed 84% of
cervical cancer. HPV 39, 56, 68 each were presentin
2.2 % cases individually. There was a co-infection
with HPV 33+35in 2.2 % case.

Among 34 cases of invasive squamous cell carcinoma,
HPV 16 was detected in 27 cases (79.4%), HPV 18
was detected in 2 cases (5.9%). HPV 68 was detected
in 1 case (2.9%), HPV 33+35 was detected in 1 case
(2.9%) and in rest 3 cases of squamous cell carcinoma
HPV DNA was not detected.

Among 10 cases of adenocarcinoma, HPV 16 was
detected in 7 cases (70.0%), HPV 18 was detected
in 2 cases (20.0%) and HPV 56 was detected in 1
case (10.0%). HPV 16 was detected in one case of
adenosquamous carcinoma (100.0%) Again HPV 39
was detected in one case of Neuroendocrine/small
cell carcinoma of cervix (100.0%).

Considering HPV is associated with 99.7% case of
cervical cancer, the Sensitivity, Specificity, Accuracy,
PPV and NPV of Type Specific HPV DNA detection
by Real Time PCR was 93.7%, 100.0%, 93.8%,
100.0% and 4.6% respectively.

Table IlI: Distribution of type specific HPV DNA in relation to histopathological findings of carcinoma cervix

Histopathology HPV HPV HPV HPV HPV HPV un p
16 18 39 56 68 33+35 detected value
n % n % n % n % n % n % n % >005
Invasive Sq cell carcinoma 27 794 2 5.9 0 0 0 0 1 29 1 29 3 88
Invasive Adenocacrinoma 7 70 2 20 0 0 1 10 O 0 0 0 O 0
Adeno squamous carcinoma 1 100 0 0 0 0 0 0 0 0 0 0 O 0
Neuro endo crine (small celltype) 0 0 0 0 1 100 0O 0O 0 O 0O 0 O O

*p value was calculated by chi square test
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Table IV: Validity test of type specific HPV DNA by
real time PCR

Validity Test Percentage
Sensitivity 93.8
Specificity 100
Accuracy 93.8
PPV 100
NPV 46

Others

—

Inj DMPA
14, 30%

Figure 3: Proportion of study population receiving
contraception

More than half of patients (56.5%) took OCP followed
by injectable contraceptive (30%) and other type of
contraceptives (6.13%).

Discussion

This cross sectional study was carried out with the
aim to observe the distribution of high risk human
papilloma virus infection (HPV genotypes 16, 18, 31.
33, 35, 39, 45, 51, 52. 56, 58, 59, 66 & 68) among
patients of cervical cancerin BSMMU. Cervical cancer
was diagnosed by histopathological report.

In the present study, it was observed that peak age of
cervical cancer was between the age ranges of 50-60
years which was similar to the study conducted by in
Twin cites of Pakistan.28 Where HPV induced cervical
cancer rate was higher in the age group of 41-60 years.

In this study, 65.21%, patients had first sexual
exposure before the age of 18 years. The association
of infection of high risk HPVs with the age at marriage
below 18 years was found to increase the risk of
cervical cancer by 22 fold.30
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In this study, women who began to have sexual
experience before the age of 16 years were found to
have a twofold higher risk of high grade CIN and cervical
cancer (OR=2.17, 95% CI) than women who had
exposure for the first time after the age of 16.3" This
increased risk might be due to the fact that younger
age may have exposure to a persistent HPV infection
for a larger time than women having exposure at later
age. The present study demonstrated similar
association.

Significant association with high parity and HPV
infection was observed in the present study. In this
study, it was observed that 33.7% patients had parity
>5. Found a direct association between the number
of full term pregnancies and squamous cell cancer
risk: the odds ratio was 3.8 (95 % CI 2.7-5.5) compared
with nulliparous woman and 2.3 (1.6 -3.2) compared
with women who had one or two full term
pregnancies.32 There was no significant association
between risks of adenocarcinoma or adenosquamous
carcinoma and number of full -term pregnancies.

In this study, it was observed that majority (56.0%)
patients took oral contraceptive pills (OCP) and 30.0%
took injectable contraceptives (DMPA). It was to be
found that OCP as a co-factor of development of
cervical cancer.33 The study showed 71% patients of
cervical cancer, used OCP. Maximum (40%) used oral
contraceptive pill for > 5 years whereas 31% for <5
years.

56.10 % HPV positive patients had history of taking
oral contraceptive pills. This findings is similar to the
present study.?’

In terms of risk factor of hormonal contraception use,
a study for International Agency for Research on
Cancer, Multicentre Cervical Cancer Study Group by
showed that long term use of oral contraceptives could
be a cofactor as it increases risk of cervical carcinoma
by upto fourfold in women who are positive for HPV
DNA.33 The odds ratio for use of oral contraceptives
was 2.82 (95% Cl=1.46-5.42) for 5-9 years, and 4.03
(95% CI=2.09-8.02) for use for 10 years or longer.

In the present study, 43 cases (93.47%) out of 46
cases were positive for high risk HPV DNA by Real
time PCR.

A study conducted in BSMMU, Dhaka among 90
cervical precancers and cancer patients, detection of
high risk HPV by HC Il assay and Real Time PCR,
detection rate of high risk HPV by Real time PCR

Bangladesh Medical Res Counc Bull 2022; 48: 48-55
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was 76.92%. Furthermore, 98.8 % of samples of
cervical cancer were HPV DNA positive by Real Time
PCR.34

In the present study, HPV genotype were not detected
in 3 cases of invasive squamous cell carcinoma. It
may be due to low viral loads, tissue degradation and
misdiagnosis of endometrial adenocarcinomas could
account for less than 10% of HPV negative
adenocarcinomas. Then there should be role of
immunohistochemistry to differentiate endometrial or
cervical adenocarcinomas. However due to lack of
validated assay, we concluded that HPV negativity
was largely attributable to technical faults in collecting
or processing samples. The use of an endogenous
internal control makes it possible not only to monitor
test stages (DNA extraction and PCR amplification)
but also to assess the adequacy of sampling and
storage of clinical material. If epithelial swab was taken
incorrectly (the number of epithelial cells is insufficient
i.e. 108105 genome equivalents), the amplification
signal of beta globin gene will be underestimated. DNA
of high risk HPV types were found in over 90% of
cervical cancers and precancers lesions.3%:36

In the present study, the histopathological findings of
the study population were observed that 73.91%
population were found invasive squamous cell
carcinoma followed by 21.74% were found
adenocarcinoma.

90% cervical cancers were of squamous cell
carcinoma and rest 10 % were adenocarcinoma.30

Here, we noticed, the incidence of adenocarcinoma
is increasing day by day. This rise in adenocarcinoma
could be a consequence of well-known limitations of
cytology based screening of adenocarcinoma
precursor lesions since they are frequently located in
the endocervical canal, making them less accessible
than squamous cell carcinoma precursor lesions for
cytological detection.

Genotypic distribution of HPV among women of
cervical cancer in present study showed 76.1 %
was HPV 16, 8.7% was HPV 18, 2.2% was HPV 56,
2.2% was HPV 68 and 2.2% was co-infection with
HPV 33+35. Here, HPV 16 and 18 together contributed
84.78% of cervical cancer.

A study was done at virology department, BSMMU,
Dhaka, showed HPV type 16 was detected in 81.82%
followed by HPV 18 in 9.09 % and HPV 45 in 6.06%
cases of cervical cancer.?’
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Conducted a retrospective cross-sectional worldwide
study among 38 countries of five continents.2” Eight
most common HPV types were 16, 18, 31, 33, 35,
45, 52 and 58 among invasive cervical cancer
worldwide.2” In Asia, most commonly found types were
HPV 16 (60%), HPV18 (11%) and HPV 45 (6%). In
present study, we did not find any HPV 45. According
to WHO 2010, in India, HPV 16 in cervical cancer
was (70-90%), and HPV 18 (3-26%), similar to present
study.

In a study of 175 cervical cancer cases from Brazil
found, 5 most frequent types were, HPV 16 (77.6%),
HPV 18 (12.3%), HPV 31 (8.8%), HPV 33 (7.1%) and
HPV 35 (5.9%). Here HPV 16 and 18 together
contributes 90% of ICC. Distribution of HPV types
were almost similar to present study.34

The distribution of HPV genotypes detected in cervical
cancer varies depending on the histological type of
the cancer. The most prevalent genotype detected in
the present study was HPV 16 irrespective of clinical
pathology. While HPV 16 is the most frequent
genotype in squamous cell carcinoma, relative
proportion of HPV 18 is much more in adenocarcinoma
than in squamous cell carcinoma. Borna found in her
study, in squamous cell carcinoma HPV 16 (80%),
HPV 18 (10%) and HPV 45 in (6.67%) case.?! In
adenocarcinoma, co infection with HPV 18/45 (50%)
and HPV 16 (50%) was present. Unfortunately, due
to small sample size, the findings could not be
confirmed in the present study. However, HPV 16 and
18 are the most prevalent HPV types in carcinoma
cervix worldwide followed by HPV types 45, 31, 33,
52, 58 and 35.

Present study showed sensitivity and specificity of
HPV DNA by Real Time PCR are 93.8 % and 100 %
respectively. conducted a comparison study between
HC Il Assays and Real time PCR for detection of HPV
infection and found sensitivity and specificity of Real
Time PCR was 95.8% and 99.8% respectively, similar
to this study. 37

Among 46 cases, 42 cases were detected for single
infection (91.3%) and only one case was detected for
multiple infection (2.2%). The ratio between single
infection and co- infection was 42.1.

Observed that multiple genotypes are less prevalent
in carcinoma patients.38 Some observed that 35%
HPV positive patients with advanced cytological
disorder and > 50% of HIV infected patients contained
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multiple HPV genotypes. Single infection of HPV
genotype have more significant effect on increasing
risk of high grade cervical lesions than multiple
infection of HPV genotypes. Moreover, the multiple
HPV infections are less frequent in high grade than
low grade cervical neoplasia.

Conclusion

The study shows that along with most prevalent HPV
type 16 and 18, other types like Type 33, 35, 39.56
and 68 also contributed in development of cervical
cancer in Bangladeshi women. Vaccines available in
Bangladesh are bivalent Cervarix (acts against type
16 and 18) and Quadrivalent Gardasil (acts against
type 6, 11, 16 &18). To provide 100 % coverage against
all strains of HPV subtypes causing cervical cancer,
a new type of second generation polyvalent HPV
vaccine covering wide range of oncogenic HPV, should
be made available in Bangladesh.

Conflict of interest: The authors have no conflict
of interest

Funding: Bangladesh Medical Research Council
(BMRC).

Ethical approval: NREC of Bangladesh Medical
Research Council (BMRC), Dhaka

Submitted: 29 April 2021

Final revision received: 05 October 2021
Accepted: 17 October 2021

Published: 01 April 2022

References

1. Globocan 2018: Population Fact Sheet less Developed
Regions. Estimated cancer incidence, mortality and
distribution worldwide 2018.

2. Globocan 2012: Population Fact Sheet-Bangladesh.
Estimated Cancer Incidence, Mortality and Distribution World
Wide in 2012.

3. Baseman JG, Koutsky LA. The epidemiology of human
papilloma vinus infections. Journal of clinical virology. The
official publication of the Pan American Society for Clinical
Virology. 2005; 32 Suppl 1: S16-24.

DOI: 10.1016/j.jcv.2004.12.008

4. AsiaF A, Ahmad ST, Mohammad So, Zargar MA. Review of
the current knowledge on the epidemiology, Pathogenesis
and prevention of human papillomavirus infection. Eur J
Cancer Prev. 2013; 23: 206-24.
DOI: 10.1097/CEJ.0b013e328364f273

5. ZurHausen H. Papilloma Virus infections: a major cause of
human cancers. BiochimBiophy Act. 1996; 1288: F55-78
DOI: 10.1016/0304-419x(96)00020-0

54

Human papilloma virus DNA in cervical cancer

Conway MJ, Meyers C. Replication and Assembly of Human
Papilloma viruses. J Dent Res. 2009; 88: 307-17.
DOI: 10.1177/0022034509333446

Bosch FX, & de Sanjose S. Human Papilloma Virus and
Cervical Cancer burden and assessment of causality. The
Journal of the National Cancer Institute Monographs. 2003;
31: 3-11.

DOI: 10.1093/oxfordjournals.jncimonographs.a003479

Hadzisejdic I, Simat M, Bosak A, Krascric M, Grahovac B.
Prevalance of Human Papilloma virus genotypes in cervical
cancer and precursor lesions. Collegium Antropologicum.
2008; 30: 879-83.

PMID: 17243564

Munoz N, Bosch F.X, de Sanjose S, Herrero R, Castallsague
X, Shah K.V, Snijders F.J, Meijer C.J. Epidemiologic
Classification of Human Papillomavirus types associated
with cervical cancer. The New England Journal of Medicine.
2003; 348: 518-27.

DOI: 10.1056/NEJM0a021641

Mufioz N, Bosch FX, Castellsague X, Diaz M, Sanjose S,
Hamouda D et al. Against which human papilloma virus
types shall we vaccinate and screen? The International
perspective Int J Cancer. 2004; 111: 278-85.

DOI: 10.1002/ijc.20244

Bruni L, Diaz M, Gastellsague X, Ferrer E, Bosch FX, et al.
Cervical human Papillomavirus Distribution is 5 continents:
meta-analysis of 1 million women with normal cytological
findings. The Journal of Infectious Diseases. 2010; 202:
1789-99.

DOI: 10.1086/657321

Akhter PS, Uddin MM, and Sharma Sk. Patterns of malignant
neoplasm- a three years study. Bangladesh Medical Journal.
1998; 27: 29-32.

Sharma RG, Ajmera R, and Sexena O. Cancer profile is
eastern Rajsthan. Indian J Cancer. 1994; 31: 160-73.
PMID: 8557294

Vanakankouit N, Tancepanichskul S. Effect of oral
contraceptives on risk of cervical cancer. Journal of the
Medical Association of Thailand. 2008; 91: 7-12

PMID: 18386537

Plummer M, Herrero R, Franceschi S, Meijer C.J, Snijder R,
Bosch, F.X, Sanjose, S.D & Munoz N. IARC Multicentre
Cervical Cancer Study Group. Smoking and Cervical Cancer:
Pooled analysis of the IARC Multi-centric case-control study.
Cancer Causes Control. 2003; 14: 805-14

DOI: 10.1023/b:caco.0000003811.98261.3e

Moreno V, Bosch FX, Munoz N, Meijer CJ, Shah K.V,
Walboomers JM, Herrero R, Franceschi S. International
Agency for Research on Cancer. Multicentric Cervical
Cancer Study Group. Effect of and contraceptives on risk
of cervical cancer in women with human papilloma virus
infection: The IARC multicentric case control study. Lancet.
2002; 359: 1085-1092.

DOI: 10.1016/S0140-6736(02)08150-3

Bangladesh Medical Res Counc Bull 2022; 48: 48-55



Human papilloma virus DNA in cervical cancer

17.

18.

19.

20.

21.

22.

23.

American Cancer Society Guideline for human
papillomavirus (HPV) vaccine use to prevent cervical
cancer and its precursors. Cancer Journal for Clin.  2007;
57: 7-28.

DOI: 10.3322/canjclin.57.1.7

Human Papillomavirus (HPV) vaccines. National cancer
center, Morbidity and Mortality Weekly Reports 212: 61:
258-61.

HPV vaccine introduced in Bangladesh.
Available from: www.searo.who.int/bangladesh/HPV
vaccine-launch/en/J. Accessed Aug 2017

Bhatla N, Dan L, Patro A R, Kumar P, Patt SKS, Kriplani A,
Gulati A., Broor S. Human Papillomavirus-type distribution
in women with and without cervical neoplasia in north
India. The International Journal of Gynecological Pathology.
2008; 27L 426-430.

DOI: 10.1097/PGP.0b013e31816085ba

Borna NN, Jahan STM, Munsi S, Unnesa A. Genotyping of
High-Risk Human Papillomavirus (HPV) Among Cervical
Precancer and Cancer Patients. Acta Medica International.
2015; 2;19-28.

DOI: 10.5530/ami.2015.1.5

Gul S, Murad S, Javed, A. Prevalence of High risk Human
Papilloma virus in cervical dysplasia and cancer samplies
from twin cities in Pakistan. International Journal of
Infectiouns Diseases. 2015; 34: 14-19

DOI: 10.1016/j.ijid.2015.02.018

De Sanjose S, Quint WG, Alemany L, Geraets DT,
Klaustermeier JE et al. Human papillomavirus genotype
attribution in invasive cervical cancer: a retrospective
cross-sectional worldwide study. Lancet Oncol. 2010:
11:1048-56

DOI: 10.1016/S1470-2045(10)70230-8

Bangladesh Medical Res Counc Bull 2022; 48: 48-55

24.

25.

26.

27.

28.

29.

Kundu G et al

Das, B C, Gopal Krishna V, Hedar S Z, Katiyar S. Cancer of
the uterine cancer and human Papilloma virus infection.
Current Science. 2000; 78: 10

Flores Y N, Bishai D M, Shah KV, Lazcano-ponce E, Lorincz
A, Hernandez M, Ferris D & Salmeron J. Risk factors for
cervical cancer among HPV positive women in Mexico.
Salud Publica de Mexico. 2008; 50: 79-58.

Available from: www.scielo.org.mx/scielo.php?script=
sci_arttext&pid=S0036-36342008000100011

Munoz N, Franceschi S, Bosetti C, Moreno V, Herrero R,
Smith J S, Shah KV, Meijer C J, Bosch F X. Role of Parity
and Human Papillomavirus in cervical cancer, the IARC
Multicentric case-control study. Lancet. 2002; 359: 1093-
101.

DOI: 10.1016/S0140-6736(02)08151-5

Khatun S F, Khatun S, Hossain A K M F, Nahar. Prolonged
use of oral contraceptive pill, a co-factor for the
development of cervical cancer. Bangabandhu Sheikh Mujib
Med Univ J. 2018;11: 222-25.

Available from: www.banglajol.info/index.php/BSMMUJ/
article/view/37279

Oliveira CMO, Fregnani JHTG, Caralho JP, Longatio-Filho A,
& Levi J E. Human Papillomavirus genotypes distribution in
175 invasive cervical cancer cases from Bazril. Bio Med
Central Cancer. 2013; 13: 357-64.

DOI: 10.1186/1471-2407-13-357

Ko K', Kwon MJ', Lee EH?, Woo HY", Park H. Comparison
of Gene Finder human papillomavirus (HPV) Liquid Beads
Microarray PCR Kit and Hybrid Capture 2 Assay for Detection
of HPV Infection. J Clin Lab Anal. 2017;31.

DOI: 10.1002/jcla.22025

55



