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Abstract

Background: Cervical cancer is one of the most common types of cancer affecting women worldwide.
Persistent HPV infection plays a major role in cervical cancer. The risk of cervical cancer has increased in
parallel with the incidence of certain genotypes of human papilloma virus (HPV).

Methods: The study was aimed to detect the distribution of HPV genotypes among cervical cancer patients
from a specialized hospital in Dhaka, Bangladesh. HPV DNA testing was done by polymerase chain
reaction (PCR) using SPF-10 broad-spectrum primers followed by genotyping by reverse hybridization
using the INNO-LIPA genotyping system at the Department of Virology, Bangabandhu Sheikh Mujib

Medical University, Dhaka.

Results: HPV 16 was more prevalent (72.0%) in cervical cancer patients from Bangladesh followed by
type 18 (6.0%) and 45 (2.0%). Genotype 16 and 18 alone and as co-infection were detected in 88.0%
cases. Multiple HPV infection was found in 20% patients. Along with high risk (HR) HPV 16, 18 and 45
HR HPV 56, 39, 31 and 58 were also prevalent in multiple infections.

Conclusion: Thus the study concluded that HR HPV 16 and HPV 18 were more prevalent genotypes
among cervical cancer patients in a specialised hospital in Bangladesh. Along with HR HPV 16 and HPV

18, HR HPV 45, 56, 39, 31 and 58 were also prevalent.
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Introduction

Globally cervical cancer remains the fourth-most
common cause of cancer and the fourth-most
common cause of death from cancer in women.'
About 99% cases of cervical cancer is associated
with HPV infection” More than 200 HPV
genotypes are reported, of which approximately
15 genotypes are classified as oncogenic or high-
risk (HR) types, and are significantly associated
with progression to invasive cervical cancer
(ICC).>* HR-HPV DNA is detected in almost all
ICC cases.’” The risk of cervical cancer has
increased in parallel with the incidence of HR
HPV, therefore, the presence of these genotypes
indicate a significant risk factor for the
development of cervical cancer.®’

Epidemiologically, significant geographic variation
in distribution of HPV genotypes have been
reported.*' Although region to region or country to
country distribution of HPV genotypes vary, HR
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HPV 16 and 18 are the most prevalent genotypes
worldwide among cervical cancer patients followed
by 31,33,45,52,58."""2 A population based study
from Bangladesh reported that HPV 16, 66, 18, 45,
31, 53 are the prevalent genotypes but other HR-
HPV types including HPV33, HPV35, HPV52 and
HPV58 are also prevalent in the general
population.” However, limited data are available
from Bangladesh regarding the prevalent HPV
genotypes among cervical cancer patients.

Knowledge of HPV genotypes associated with
cervical cancer may contribute to the assessment
of the impact of current HPV vaccines to prevent
future incidence of cervical cancer and assist in
decision making of future preventive strategies.
This also serves as a guide to determine what
other types should be included in future vaccines
to provide maximum protection. In addition,
knowledge of genotype distribution in cervical
cancer is important to assess the HPV-based
screening strategies for prevention of cervical
cancer. This study was aimed to determine the
distribution of HR HPV genotypes among
cervical cancer patients of Bangladesh and to
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identify the most prevalent HR HPV genotypes
associated with cervical cancer in Bangladesh.

Materials and Methods

This cross-sectional study was conducted during
January 2014 to June 2014 at the Department of
Virology, Bangabandhu Sheikh Mujib Medical
University. Specimens were collected from cervical
cancer patients of National Institute of Cancer
Research & Hospital (NICRH) at Mohakhali, Dhaka
and Laboratory study was carried out at the
Department of Virology, Bangabandhu Sheikh
Mujib Medical University, Shahbag, Dhaka.

A total of 110 histopahologically diagnosed

invasive cervical cancer patients who were
admitted at the National Institute of Cancer
Research & Hospital (NICRH) at  Mohakhali,

Dhaka were approached and briefed about the
study. Among them 100 patients agreed to
participate in the study. From these 100 patients,
every odd number patient was recruited in the
study. A pretested data collection sheet was used as
data collection instruments. After taking informed
written consent, data was collected from fifty
patients by face to face interview by trained
research assistant under supervision of the
investigators. Information about socio-
demographic and reproductive health
characteristics, and histopathological examination
findings were collected by trained research
assistant and recorded in the data collection sheet.
After examining the cervix by cuscos speculum
cervical samples were collected using the cervical
cytobrush, transported and processed using a
specially designed cervical sampler containing
liquid transport media (Digene HC2 DNA
collection device, Qiagen, GmbH, Germany). The
samples were stored at -20°C upon receipt at the
laboratory and tested within three months
according to the storage guideline (Digene HC2
DNA collection device, Qiagen, GmbH, Germany).
HPV DNA testing was done by polymerase chain
reaction (PCR) using SPF 10 primers, followed by
genotyping by reverse hybridization using the
INNO-LIPA genotyping system.

INNO LiPA HPYV detection and genotyping:

DNA extraction: DNA was extracted by a
commercially available kit (Sacace DNA- sorb-A
DNA extraction kit, Sacace Biotechnologies Srl,
Italyy, REF- k-1-1/A) according to the
manufacturer’s instructions. DNA concentration was
measured in ng/ul by spectrophotometer (Nanodrop
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2000 UV-Vis spectrophotometer) measured at the
ratio of absorbance at 260 and 280 nm.

PCR amplification of HPV DNA: Broad-spectrum
HPV DNA amplification was performed using a
short-PCR-fragment (SPF) assay (InnoLIPA HPV
genotyping Extra Amp, Fujirebio Europe N.V.,
Belgium, Lot No: 241431). This assay amplifies a
65-bp fragment of the L1 open reading frame
using SPF 10 primers. The SPF10 PCR system
was used in a final reaction volume of 50 ul
containing 10 pl of the isolated DNA sample and
40ul of the PCR mixture, which contained 2.0
mM MgCl2, 1.5 Units AmpliTaq Gold DNA
polymerase, 200 uM each dNTP (dATP, dCTP,
dGTP, and dTTP), 10 pl primer mix and distilled
water up to 40 upl. This reaction mixture was
preheated for 9 min at 94°C for activation of
AmpliTaq Gold, and amplified for 40 cycles of
30 s at 94°C for denaturation, 45 s at 52°C for
annealing, and 45 s at 72°C for extension, with a
final extension of 5 min at 72°C. Appropriate
negative and positive controls was used to
monitor the performance of the PCR method in
each experiment.

HPV  genotyping: The INNO-LiPA HPV
Genotyping (InnoLIPA HPV genotyping Extra,
Fujirebio EuropeN.V., Belgium, Lot No: 400406)
was based on the principle of reverse hybridization.
65-bp fragment of the L1 open reading frame of
HPV genome was amplified using SPF 10 primers
and the resulting biotinylated amplicons were
denatured and  hybridized with  specific
oligonucleotide probes. An additional primer pair for
the amplification of the human HLA-DPBI1 gene
was added to monitor sample quality and extraction.
The oligonucleotide probes that recognized 28
different HPV genotypes were immobilized as
parallel lines to membrane strips. After hybridization
and stringent washing, streptavidin-conjugated
alkaline phosphatase was added, which binds to any
biotinylated hybrid previously formed. Incubation
with BCIP/NBT chromogen yields a purple
precipitate and the result was visually interpreted
using the reference guide provided.

Results

Fifty cervical cancer patients were between 30 to
67 years old, with mean age of 46.22 + 1.83 yrs.
Most of the patients (82.0%) were within 40 to 60
years of age. 58.0% of the patients had no formal
education, 12.0% patients could only sign their
name, 28.0% had primary education, and only
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2.0% had secondary education. Most women came
from rural areas and belonged to lower and lower
middle socioeconomic class (62.0%) (table I).

Table I: Socio-economic and demographic characteristics of study
population

Characteristics Categories Fre?al/lne)ncy
Age 30-40yrs 6 (12.0)
41-50yrs 26 (52.0)
51-60yrs 15 (30.0)
61-70yrs 3 (06.0)
Living area Rural area 43 (86)
Urban area 07 (14)
Socioeconomic Lower class (less than Tk
condition 5000)
Lower middle class (Tk
5001-10000)
Middle class (Tk 10001-
30000)
Upper class (Tk >30000)
Religions Islam 49 (98)
Hindu 01 (02)
Education No formal education 29 (58)
Can sign 06 (12)
Primary 14 (28)
SsC 1(02)
Occupation Housewife 50 (100)
Service Provider Nil

84.0% reported 4 or more births. 46.0% patients had
their first coitus at 11-15 years of age and 54% at
16-20 years age. The mean age at first coitus was
16.54 £+ 0.503 years. 54.0% had used oral
contraceptives and 26% gave history of chewing
betel nuts and/or tobacco leaves (table II).

Table II: Associated risk factors of cervical cancer

Characteristics Categories Freq (%)

Age of first coitus 11-15 years 23 (46)
16-20 years 27 (54)
21-25 years Nil
>25 years Nil

Number of pregnancies One 01(02)
Two 02 (04)
Three 05 (10)
Four 13 (26)
More than four 29 (58)

Contraceptive history Oral 27 (54)
contraceptive
Unknown

Number of marriage of women One 49 (98)
Two 01 (02)

Number of marriages of husband ~ One 45 (90)
Two 04 (08)
Three 01 (02)
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Figure 1: Histopathological diagnosis of cervical cancer patients

HPV DNA was positive in all (100.0%) the
cervical cancer patients in this study. It was
observed that genotype 16 was more prevalent in
cervical cancer patients followed by type 18. HPV
45 was the third prevalent genotype (table III).
HPV16 and HPV 18 infection occurred either as a
single infection or multiple infection in 88.0%
and 16.0% cervical cancer patients respectively.
72.0% of the patients were positive for HPV16
and 6.0% for HPV 18 alone (figure 2).

72%
80%

60%

40% 16% 6% 10%
20%
0%

HPV 16 HPV 18

m Single infection ~ ®Multiple infection

Figure 2: Prevalence of HPV 16 and HPV 18 in single and
multiple infections

Genotype 16 and 18 alone and as co-infection
were detected in 88.0% cases. Multiple HPV
infections were found in 20.0% patients. Along
with HR HPV 16, 18 and 45, HR HPV 56, 39, 31
and 58 were also prevalent in multiple infections.
Among the multiple infected patients, dual
infection with HPV 16/18 was detected in 10.0%
and HPV 45/39 in 4.0% cases. Triple infection
with HPV 16/45/56 was observed in 4.0% and
quadruple infections with HPV 16/31/56/58 were
also observed in 2.0% cases (table III).

Table III: Distribution of HPV genotypes among cervical cancer
patients

Pathological examinations showed that 84.0% had
squamous cell carcinoma (SCC) and 16.0% had
adenocarcinoma (ADC) (figure 1).
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HPYV Genotype No. of cases Percentage
Single infection
16 36 72.0
18 3 6.0
45 1 2.0
Multiple infection
16,18 5 10.0
45,39 2 4.0
16,45,56 2 4.0
16,31,56, 58 1 2.0
Total 50 100.0
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Discussion

Persistent cervical infection with high-risk HPVs is
necessary for the development of cervical cancer;
indeed, some epidemiologic data have shown that
nearly 100.0% of patients with cervical cancers
were positive for HPV.'" In this study, HPV DNA
was positive in all the cervical cancer patients. The
presence of HPV DNA in 100.0% of cervical
cancer patients from Bangladesh were also
detected in other studies.”'® Current study
observed that multiparity, young age at first coitus,
long term contraceptive use, low socioeconomic
status, low education level, betel nut/tobacco leaves
chewing etc. may be associated with cervical
cancer in Bangladesh. Similar findings among
cervical cancer patients were also observed by
Nahar Q et al in 2014, Khatun S et al in 2009,
Rahman T et al in 2013 from Bangladesh."*'®"” In
this study, the prevalence of SCC was 84.0%
whereas ADC was 16.0% (figure 1).

High prevalence of SCC has also been reported
from India, they observed 94.2% SCC and 4%
ADC among 278 cervical cancer patients.
Another study from India, 2014 reported 94.55%
SCC and 5.15% ADC among 97 cervical cancer
patients.'™'’ High prevalence of SCC (96.1%)
also observed in Pakistan on 2016.%

Current study observed that the prevalent genotypes
of HPV among cervical cancer patients in
Bangladesh were HPV16, 18, 45, 56, 39, 31 and 58
either as single or multiple infections. Although, less
prevalent HPV56 and HPV 39 were detected in this
study, but the more prevalent HPV 33 and HPV 52
were not detected. Although region- or country-
specific differences with respect to individual HPV
genotypes exist, HPV 16, 18, 31, 33, 45, 52, 58 are
responsible for approximately 90.0% of cervical
cancers in the world.""'> HPV 16, 18, 51, 45, 35, 66,
68, 44, 43, 42, 58, and 52 were the prevalent
genotypes among the cervical cancer patients at
Eastern India reported on 2017."” A study from
Varanasi and adjoining regions of India in 2014
reported that HR HPV 16, 18, 31, 33, 35, 45, 58 and
86 were observed among cervicitis, CIN1/2/3 and
cervical cancer patients.”' Another study from Pune
India reported on 2012 that the high risk HPV types
in declining order of prevalence included HPV16,
56, 18, 39, 35, 51, 31, 59, 33, 58, 68, 45 and 52 in
patients with cervical intraepithelial neoplasia
among HIV infected women.”” A meta analysis of
nine studies from India in 2008 showed that HPV16
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was the predominant type (64.8%) among ICC
cases, followed by HPV1S, 45, 33, 35, 58, 59 and
31.% In Pakistan the prevalent genotypes in cervical
cancers were HPV 16,18,45,56,73,31,52 reported by
Loya et al” However, the distribution of HPV
genotypes is different in China. Chen et al reported
that HPV 16 was the highest prevalent genotype,
followed by HPV 58, 52, 18 in Chinese women with
abnormal cytology from Zhejiang Province between
2011 and 2015** Another study from China
reported on 2016 that HPV16 was more prevalent in
cervical cancer patients followed by HPV 18, 58,
and 52.*” Genotypes 52 and 58 have generally
been reported to be more common in Asia than in
other regions of the world**?’ In India, the
prevalence of HPV 52 and 58 appears to be lower
compared to other Asian countries.””” Our study
detected HPV 58 in a single case of multiple
infection but HPV 52 was not detected from any
case. In this study, multiple HPV infection was
found in 20.0% cervical cancer patients. Studies
from different countries also reported multiple HPV
infection in different cervical lesions. !

The present study showed that genotype 16 (72.0%)
was more prevalent among Bangladeshi cervical
cancer patients followed by HPV 18 (6.0%) and 45
(2%). HPV 16 and 18 alone and as co-infection were
detected in 88.0% cases. In 2015 another study from
Bangladesh also reported high prevalence of HPV
16 (80.0%) followed by HPV 18 (10.0%) and HPV
45 (6.67%) among cervical cancer patients.”
According to WHO/ICO center, Summary Report
2017, prevalence of HPV 16 and/or HPV 18 among
women with cervical cancer is 80.3% in
Bangladesh.” This high prevalence of genotype 16
and 18 is also observed in other countries of
Southeast Asia. HPV 16 and 18, either alone or in
association with each other, accounted for 73.9%
cases in South India, 78.3% in North India, 76.1% in
East India and 77.3% in Central India."® A study
from India reported in 2017 that HPV16 (83.78%),
HPV 18 (21.08%) were prevalent among cervical
cancer patients in Odisha, Eastern India." Srivasta et
al (2014) observed HPV 16 and HPV 18 together
comprise of 79% of the total HPV infection among
patients with SCC from Varanasi, India in
2014.%" In another study, it was observed that the
estimated HPV-16/18 positive fraction was 78.9% in
women with ICC (87.7% in North and 77.2% in
South India).”’ Loya et al observed that HPV16
(67.3%) was the most detected genotype in Pakistan,
followed by HPV 18 (10.2%) and HPV 45 (7.3%).%
That study also reported a significantly higher
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contribution of HPV16/18 (78.4%) among the ICC
cases in Pakistan. The prevalence of HPVI16
infection in South Karachi has been reported to be
associated with 75.0-93.0% of carcinomas, whereas,
HPV18 infection was associated with 4-6.6%.%
Studies from other countries with similar religious
background have also reported a high prevalence of
HPV16 infection in cervical lesions. In Iran, the
prevalence was 75% to 76%, and in Saudi Arabia it
was 65.2% with a low HPV18 prevalence.>*’

Globally, approximately 70.0% of cervical
cancers are attributable to genotypes 16 and/or 18,
which may be prevented by first-generation HPV
vaccines, Gardasil® and Cervarix®.** Bangladesh
has introduced HPV vaccine against HPV 16 and
HPV 18 on 18 May 2016 for the first time by the
Ministry of Health, with support from the Global
Alliance for Vaccines and Immunizations
(GAVI). This new vaccine introduction program
has been running for two years in Gazipur
district.” The presence of HPV 16 and 18 in 88%
cervical cancer patients in this study indicate that
the introduction and implementation of current
vaccine against HPV16 and HPVI8 by the
Ministry of Health, with support from GAVI will
reduce the bulk of cervical cancer lesions in
Bangladeshi women from Gazipur district.
Successful implementation of this vaccination
program will help us to adopt a national policy for
countrywide vaccination coverage.

Conclusion

This study concluded that HPV16 and 18 are the
most prevalent genotypes (88.0%) in cervical
cancer patients from Bangladesh. In addition to
HPV 16 and 18, this study also detected other
high-risk HPV including HPV 45, 56, 39, 31 and
58 in cervical cancer patients. In addition to these
prevalent genotypes other HR HPV genotypes
may be prevalent in cervical cancer patients, thus
further studies on HPV genotyping in the wider
population is greatly required.
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