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ABSTRACT

Human papillomavirus (HPV) infections play an important role in the pathogenesis of
anogenital cancer and its precursors. HPV are the most prevalent sexually transmitted agents
worldwide. Rates of cervical human papillomavirus (HPV) infection and abnormal cytology
are significantly high in HIV infected women. Human immunodeficiency virus who are HPV
infected are significantly more likely to have cervical cancer than the HPV infected general
population of women. HIV and HPV continue to be epidemic of startling proportions in all
around the world and in Pakistan. More than hundred subtypes of HPV are known till date.
Among them HPV Type 16 and Type 18 are considered to be High risk types along with
Type 33, Type 45 and Type 31. Thus, baseline information on human papillomavirus (HPV)
prevalence and type distribution in HIV positive females is highly desirable to evaluate the

association of HPV and HIV infections.

In the current study, general consensus primers were used to screen 50 samples (n=50)
obtained from patients attending the special clinic for HIV patients in PIMS weré screened
for the presence of Human Papillomavirus and its subtypes. All the patients enrolled were
HIV positive and above 20 years of age. In order to determine the prevalence of HPV in the
given population, PCR was performed using consensus primers (FI/R1) and genotyping of
each positive sample was determined using restriction fragment length polymorphism (RFLP)

technique followed by standard sequencing.

Out of 50 patients (n=50), 30 (n=30) were found to be positive for Human Papillomavirus,
indicating a prevalence of 60% in the population under study. Out of these 30 HPV positive
patients, 9 (18%) were found to be high risk HPV 16, 5 (10%) were found to be high risk
HPV 18, 4 (8%) were HPV type 33 and 2 (4%) were HPV type 45. The remaining 11 (22%)
positive samples were low risk HPV subtypes. The obtained results were evaluated on the
basis of different risk factors associated. These results indicate that Human Papillomavirus is
highly prevalent in the HIV positive patients in Pakistani population, thus proper methods

should be devised for the prevention and diagnosis of infection and its treatment.
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Chapter 1 Introduction

1. Introduction

Cervical cancer is the cancer rising from the abnormal growth of cervix’s cells. The
cervix is secured with a layer of skin like cells on its external surface, called the
ectocervix. There are glandular cells covering within the cervix (the endocervix). Mucus
is produced by these cells. The skin like cells of the ectocervix can get to be malignant,
prompting a squamous cell cervical disease. Alternately the glandular cells of the
endocervix can get to be destructive, prompting an adenocarcinoma of the cervix.
Cervical cancer is considered the fourth most common type of cancer that is cause of
mortality in females, worldwide. 528,000 new cases and 266,000 deaths were estimated
in 2012 (Ferlay et al. 2015). Human Papillomavirus is the causative agent of cervical
malignancy which can be easily sexually transmitted from person to person. 150 related
viruses are grouped into HPV, out of them 40 of these types can be transmitted by the
direct skin to skin contact, causing genital warts or invasive cancers. High-risk HPV
types such as HPV16, I8, 31, 33 or 45 infection is involved in the development of
cervical cancer (Woodman et al. 2007). Cervical biopsies showed the presence of HPV
DNA in which HPV 16 and HPV 1|8 were more prevalent (Munoz et al. 2006). Whereas
low risk types such as HPV 6 and 11 are associated with the genital condyloma or genital

warts (D’Abramo et al. 2011).

There are certain risk factors that are key elements for the development of cancer in the
HPV presence. These include polygamy, early age sexual activity, sexually transmitted
diseases (STD), family history with cervical cancer, unusual Pap smear, smoking,

immunosuppression due to HIV/AIDS and prolong corticosteroid use.

Human papillomavirus incorporatc 40 firmly relevant however hereditarily particularly
sexually transmitted infections which are normally classified as high risk or low risk as
indicated by their oncogenic potential (de Villiers et al. 2004; Munoz et al. 2003; Munoz
et al. 2006). Widely held HPV contaminations do not result in cancer. But still there are
certain HPV types that have oncogenic potential to cause cervical cancer. Many
epidemiological studies have shown that HR types of human papillomévirus are’ the

causal agent of cervical tumor development, anogenital cancer and oral cavity and
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Chapter | Introduction

oropharyngeal cancers (Parkin et al. 2006; Koutsky et al. 1997, Kreimer et al. 2005). 70%
of cervical malignancies indicated the presence of HPV 16 and HPV 18 alone (Parkin et
al. 2006). Whereas 90% of anogenital warts indicated the low risk types, including HPV 6
and HPV 11 (Lacey et al. 2006; D’Abramo et al. 2011). Since 2006, a quadrivalent
vaccine against HPV types 6, 11, 16, and 18 has been recommended in the United States
for routine use in 11 or 12 year old females with catch-up through 26 years of age for the
prevention of cervical cancer and anogenital warts (Markowitz et al. 2007). In October
2009, a bivalent vaccine against HPV types 16 and 18 was licensed for routine use in
females 9-26 years of age. Either vaccine is now recommended for use in females. Also
in October 2009, the quadrivalent vaccine received US Food and Drug Administration

approval for prevention of genital warts in males aged 9-26 years (Hariri et al. 2011).
1.1 Worldwide Human Papillomavirus Prevalence

Cervical growth is the fourth most normal tumor in ladies, and the seventh gencral, with

an expected 528,000 new cases in 2012. Just like liver cancer, the global burden (around

85%) occurs in underdeveloped countries. According to the estimated data, prevalence of

cervical malignancy is lowest in Australia/New Zealand (5.5%) and Western Asia (4.4%).
High prevalent regions include Eastern Africa (42.7%), Melanesia (33.3%), Southern
Africa (31.5%) and Middle Africa (30.6%). Cervical cancer is most commonly found in
Eastern and Middle African women. In 2012, 266,000 mortalities were estimated which
represented 7.5% of all the deaths caused by cancer in females. In underdeveloped
countries, 9 out of 10 (87%) females dies of cervical cancer. Mortality fluctuates 18 fold
within the diverse districts of the world, with rates running from under 2 for every
100,000 in Western Europe, Western Asia and Australia/New Zealand whereas over 20
for each 100,000 in Melanesia (20.6%), Middle Africa (22.2%) and Eastern Africa
(27.6%) (Figure 1.1) (GLOBOCAN 2012 (IARC), Section of  Cancer
Surveillance (23/4/2016) WHO, 2015).

Association Study of Human Papillomavirus Infection in HIV Patients of Selected Pakistani Population

b i— o -




LG

siatior

udy of Human Papillomavirus Infection in HIV Patients of Selected Pakistani Population

('S



Chapter 1 Introduction

1.2 Prevalence in Asia

In 2012, a meta-static analysis was utilized to explain the pervasiveness and genotype
distribution of cervical HPV contamination among FSWs (female sex workers) in Asia.
Fourteen qualified studies were distinguished in five databases, and information including
4198 FSWs from nine Asian nations were collected. Rough estimations of cervical HPV
predominance among FSWs in this district went from 12.8% to 84.8%. FSWs had an
almost 10-fold danger of HPV contamination than the overall public of ladies. Stratified
investigation demonstrated that HPV commonness was higher in East Asia than other
sub-districts and in more youthful FSWs than older FSWs. HPV genotype transmission
was measurably diverse between East Asia and South-east Asia. In East Asia, the most
pervasive genotypes were HPV 16 (23.9%), 18 (11.0%), 58 (9.4%), 56 (6.3%) and 52
(5.3%), while they were HPV 52 (12.9%), 16 (8.5%), 58 (5.2%), 18 (5.0%) and 66 (4.9%)
in South-east Asia. HPV 31, 33 and 35 were less much of the time found in both
sub-districts (Peng et al. 2012).

1.3 Prevalence in Pakistan

In Pakistan, HPV screening is not regularly rehearsed. Furthermore, the transmission
mode and risk factors for HPV in Pakistani ladies have not been sufficiently assessed. A
noteworthy boundary in building up the study of disease transmission of HPV in this
nation is the social forbidden on all matters relating to sex, including sexually transmitted
infections (STIs). These socio-social denials make a considerable obstruction to the
examination of issues concerning STIs. Subsequently, there are no or next to no
information accessible to evaluate the weight of HPV and HPV related cervical
carcinoma in Pakistan (Khan et al. 2007; Anwer et al. 1991). Still the scientists are
conducting the studies to check out the prevalence of HPV infections. A study revealed
88% and 24% of HPV positive results in cervical cancer women and general population

respectively (Raza et al. 2010).
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Chapter | Introduction

1.4 Human Papillomavirus

There are more than 120 types of HPV distinguished so far described by complete
sequencing of genome. HPV can be arranged into two principle phylogenetic genera, the
a-HPV and the B- HPV (de Villiers et al. 2004). These compare comprehensively to the
mucosal infection causing and cutaneous infection causing HPV separately. The a-HPV
incorporate HPV 16, 18,45, 31 and 33 that bring about 70 percent of instances of cervical
discase and are transmitted specifically through sexual contact. Mucosal human
papillomavirus can be additionally ordered into low and high risk types relying upon
either they cause benign lesions or malignant lesions that might advance to harmful
tumors. The B-class cutaneous types, for instance HPV type 5 connected with
non-melanoma  skin tumor in people who are immunosupperesed or
immunocompromised, can be spread straightforwardly through a skin contact. Around 40
human papillomavirus invades the anogenital locale. There are various types that bring
about genital warts yet HPV16 and 18 prevail. Anogenital warts infrequently cause
injuries that advance to malignancies. Interestingly, the more rich HR anogenital infective
types cause intraepithelial neoplasia, or warts, of different anogenital locales, which left
uncured can prompt obtrusive tumors, including cervical, vulvar, anal and penile
malignancies (Graham. 2010). ‘

Human papillomavirus particles are long circular DNA molecules that consist of 8000
base-pair (bp), wrapped into a protein shell. The genome encodes two proteins called Late
proteins (L1 and L2) that make the viral capsids and at least six early proteins (El, E2,
E4-L7) that are necessary for the of the viral DNA replication and assemble the newly
produced virus particles within the infected cells (Table.1) (Doorbar et al. 1997). An
upstream regulatory region (URR) separates both sets of genes that consist of about 1000
bp. It does not encodes proteins but contains cis-elements required for regulation of gene
expr’ession, replication of the genome, and its packaging into virus particles (Fig. 2)

(D’Abramo et al. 2011).
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Figure 1.2 Genomic organization of HPV

(D’Abramo et al. 2011)
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Chapter 1 Introduction

Human papillomavirus contaminations regularly cause no manifestations, most normal
indications of disease are little pink or red warts, tingling and blazing in genital area.
Once a female gets to be contaminated with HPV her cervical cells might stay stable and
disease might relapse suddenly, or might form into low-grade squamous intraepithelial
lesions (LGSILs), additionally termed mild cervical intraepithelial neoplasia (CIN) or
early dysplasia. Figure 1.3 gives the summery of HPV disease leading to cervical
pre-malignancy and invasive tumor. Low-grade lesions can be prompted by HPV disease.
The majority of these lesions either relapse all alone or advancement to high grade
squamous intraepithelial lesions (HGSIL) and later into a malignant growth. HGSILs can
grow straightforwardly from steady HPV disease or from LGSILs (Outlook, 2000). Some
HGSILs will advance to intrusive tumor over a time period of up to 10 years. In this
manner, there is abundant time to recognize and cure contaminated females before
cervical disease creates. Cervical growth regularly creates in ladies after the age of 40,
and the frequency is most elevated among ladies in their 50’s and 60’s years of age

(Parkin et al. 1997).
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Figure 1.3. Natural history of cervical cancer development

(Blumenthal 2005)
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1.5 Introduction of HIV

The Human Immunodeficiency Virus (HIV) which causes the Acquired Immune
Deficiency Syndrome (AIDS) was initially found in the mid-1980s. It has spread more
quickly than most sicknesses in late history, having social and m(!>ral repercussions on
people and families. Throughout the years, the connection between HIV/AIDS and
poverty has developed and significantly stronger as the disease is contaminating and
influencing the more young ones. HIV contaminations are spreading rapidly inside the
youth and what transpires today will figure out what is the fate of them and their groups
later on. An expected 11.8 million youngsters 15-24 of age are living with HIV/AIDS,
and half of every new disease, more than 6,000 day by day, are happening among them
(The Joint United Nations Program on HIV/AIDS, UNAIDS, 2003).i

HIV/AIDS has been recognized as the world’s first health emergency and a critical threat
to worldwide population health by The World Health Organization ’(WHO). According to
WHO, it is the second most widely propagating disease and ranke!d as the 6th common
death cause worldwide (WHO, 2004). Recently, on international scale it has been
receiving as much concentration as other aspects like war, environmental degradation,
terrorism etc. According to the UNAIDS (2006) statistics, AIDS have affected about 65
million people and caused the death of more than 25 million peop':le, It is estimated that
by 2020, if prevention and treatment of AIDS is not accelerated the world will be facing

29 million infections.

1.6 HIV and Cervical Cancer l

Women infected with HIV are four times more prone to HPV infection and cervical
cancer development than non-infected women (Ellerbrock et al. 2(I)OO). According to the
study, all HPV types were higher in HIV-infected women when compared with
non-infected women (Levi et al. 2004). Studies suggest™ that 20-60 percent of
HIV-positive women show signs of pre-cervical cancer. Furtherm:ore, there continues to

be a limited understanding of the natural history of HPV and cervical cancer in HIV

|

i
!
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infected women, though it is believed that HIV-induced immunosuppression impairs

cell-mediated immune control of HPV infections (Palefsky, 2009).

HIV positive women in various geographic regions, for example Africa, seem, by all
accounts, to be contaminated with less prevalent types of cancer causing human
papillomavirus when contrasted with the remaining regions of the world where HPV
types 16 and 18 are more common (McKenzie et al. 2010). Compromised immunity duc
to HPV/HIV co-infection may prompt systems for LR HPV to cause malignancy in HIV
positive females (Chaturvedi et al. 2009).

1.7 Risk Factors

There are many risk factors that can cause cervical cancer. These are: age, multiple sexual
partners, parity, exposure to sexually transmitted infections (STIs), oral contraceptives,

smoking, use of diethylstilbestrol and immunosuppression due to HIV/AIDS.

1.7.1 HIV/AIDS

HIV contamination (fuickens the development toward cervical growth and likely is
connected with more regrettable clinical outcomes. A current meta-investigation
demonstrated that women who have HIV/AIDS have a six-times more danger of cervical
malignancy and women who have under-gone organ transplant have more than two-fold
the danger of creating cervical tumor, emphatically showing that immune-suppression
assumes a part (Grulich et al. 2007). The International Agency for Research on Cancer

(IARC) states that HIV is a causal specialist of cervical malignancy (Cogliano et al.

2011). i
1.7.2 - Age

A solid determinant of the finding of a cancer-causing viral contamination in
connection to malignancy progression is appeared to be the age at exposure. The
danger of cervical disease is identified with age at first sex. Later studies that
included HPV estimations have indicated age at first HPV exposure is really a

measure of age at first intercourse (Bosch et al. 2002).
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1.7.3 Parity

Females that have had three or more parity are in a like manner supposed to be at higher
jeopardy. This is by all accounts because of the distinctive hormonal fluctuations that
make them more vulnerable to the human papillomavirus contamination. It is likewise
viewed as a high hazard for females at around 17 years or younger when they conceive
for the first time. They are twice more at danger of having tumor of cervix later on in life
when contrast with the females that get pregnant at the age of 25 a long time and over

(American Cancer Society 2010).

1.7.4 Oral contraceptives

The HPV disease cells might be produced quicker through direct cancer-causing activities
that are supported by long period of time utilization of contraceptives moreover lead
incredibly to the human papillomavirus infection improvement, contraceptives go about
as a generative operator with an expansion of 2.2 fold increment in danger level despite
the fact that there has been no connection unmistakably clarifying the connection between

the HPV infection and:contraceptives (Likes et al. 2003).
1.7.5  Sexually Transmitted Infections

Chlamydia trachomatis a microscopic organism is the leading agent for the sexually
transmitted bacterial disease that has been discovered to have impact on CIN grade 2. It is
an autonomous co-variable to the progress of cervical neoplasia implying that Chlamydia
does not bring about the HPV infection or cervical malignancy but rather is a great hazard
in supporting its improvement at initial phases of cervical malignancy (Lehtinen et al.

2011).
1.7.6  Smoking

Smoking has been observéd to be high hazard element whether it is active or passive. In

numerous populations, a solid correlation has been found between smoking propensities
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1.8.4 HPV DNA Screening by Hybrid Capture 2 Assay

A more appropriate method has bcen utilization of Hybrid capture 2 assay which is
generally utilized as a part of HPV DNA screening. Tests for the screening are gotten
from-cell suspensions gained from LBC or the cytocervical brush utilization (Kerkar et al.,

2006).

The study was done to figure out which technique for testing for cervical tumor is better,
the ordinary cytology screening strategy or Pap smear screening was thought about
against the HPV DNA test screening strategy. In both arms tests were gotten from a VCE
smear which comprise of vaginal, cervical and endocervical tests brought with cytobrush
from the intersection and endocervix and with two spatulas from ectocervix and vaginal
fornices. In the outcomes the HPV DNA screening had more positive readings of any
CIN or cervical growth than the traditional cytology screening, unmistakably
distinguishing the I-iPy DNA test to be more delicate particularly in recognizing CIN
grade 3 or more. The females found to have positive HPV test results were suggested for

concentrated screening (Anttila et al., 2010).
1.9 Vaccination

There are two types of vaccines that have been delivered and endorsed for use. These
antibodies are Gardasil which was endorsed by food and drugs administration (FDA)
delivered by Merixk (white house station, NJ), the other one was Cervarix created by
Glaxo Smithkilne (Philadelphia, PA) and is presently affirmed in Australia and Europe
with ceaseless assessment under the FDA (Godrey, 2007) The immunizations are both
managed as prophylactic antibodies which implies they are uniquely made for
counteracting against conceivable HPV contaminations instead of going about as
restorative antibodies which treat gained diseases. For a man to be all around secured
they must be directed with the three measurements arrangement. Immature young ladies
that have been vaccinated ought to likewise go to screening programs when they are of
age following the antibodies can't secure around 30% of the HPV sorts along thesc lines

the need to screen their status (Jemal et al. 2011).
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2. Materials and Methods

2.1 Sample Collection

This study was approved by the Board of Ethical Committee of International Islamic University
and samples were obtained by the informed consent of the patient. About 50 HIV positive

women participants from were interviewed using a questionnaire to obtain the following

information: demographic characteristics, sexual behavior, contraceptive use, drug and tobacco

use, and history of gynecological and sexually transmitted diseases. Specimens were collected

from the endocervical canal using Cytobrush by the assistance of gynecologists working in PIMS

hospital of Islamabad.

2.2  DNA Extraction

¥

DNA was extracted in the Biosafety level 2 lab of NORI hospital, Islamabad. Using phenol
chloroform method 3 different solutions A, B and C were prepared in different molar

concentration (Appendix I). According to the protocol following steps were followed:

1. The samples were thawed to bring them to room temperature.

2. Then they were vigorously stirred and centrifuged at 4000 rpm for 10 minutes at room
temperature. The supernatant was discarded and pellet was obtained. The cell pallet was
re-suspended in 500ul of solution A.

3. Solution was kept at the room temperature for 8-10 minutes.

4. The mixture was then centrifuged at 13000 rpm for 1-3 minutes and the supernatant was
separated and discarded.

5. The pellet obtained and re-suspended in 400 pl of solution A and mixed by inverting
several times.

6. The mixture was again centrifuged and the supernatant was separated and discarded.

7. Then 400 pl of solution B was added.

8. For the degradation of impurities, 12ul of 20% of SDS and 25ul of protcnase K was
added and incubated at 37°C.

Association Study of Human Papillomavirus Infection in HIV Patients of Selected Pakistani Population

- N




Chapter 2 Material And Methods

9.

10.
11.

12.
13.

14.

15.
16.

17.

2.3

0.5 ml of solution C and equal amount of phenol was added after incubation and inverted
several times.

Then it was céntrifuged at 14000rpm for 8-10 minutes.

The upper layer was transferred into new eppendorf tube and equal amount of solution C
and phenol was added. Again centrifuged the mixture at 14000rpm for 8-10 minutes.

The aqueous phase was collected in a separate eppendorf tube.

DNA was precipitated by adding 55pl of sodium acetate and 1000p] of 100% chilled
ethanol and tube was inverted several times.

Then DNA was settled by centrifuging the tube at 13000 rpm for 1 minute and
supernatant was separated and discarded.

0.5m! of 70% ethanol ~was added to wash the DNA pellet.

Supernatant was discarded and air dried at room temperature by inverting the tubes.

The precipitated DNA was dissolved in 60pul of TE buffer (10mM Tris, 0.1mM EDTA)

and stored at room.temperature.

Primers

The DNA cxtracted was then analyzed for the presence of HPV DNA sequences, using a set of

degcenerate primers F| and R1, for targeting 450bp fragment of L1 Open Reading Frame (ORF)
(Manos et al., 1989; Bernard et al., 1994; Cappiello et al., 1997; Chan et al., 2001). Table 2.1

represents the sequences of the primers.
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Table 2.1 Sequence of primers.

Primers Sequence
; )
Fi CGTCCACAAGAGGGATACTGATC
R1 GCACCAGGGATCATAACTAATGG
P
I

Shikova et al., 2009.
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2.7 Polyacrylamide Gel Electrophoresis (PAGE)

An 8% polyacrylamide gel (Appendix IT) was used for loading and visualization of the digested
products (10 pl). 1x TBE buffer was prepared by diluting 10x TBE buffer in 1:9 ratio (Appendix
) for the gel tank. The gel was stained with 0.5 mg/m] Ethidium Bromide after electrophoresis
and the fragments were visualized using a Bio-Rad Gel Doc system. Theoretical digestion
patterns were obtained using the NEB cutter V2.0 tool. GenBank Database was utilized to obtain

the DNA sequence of consensus L1 region of HPV.
2.8 Sequencing

HPV DNA was used for the sequence purpose. For this Gene JET™ Gel Extraction Kit was used

to clute the DNA of the amplified product from the gel.
2.9 Statistical Apalysis

IBM SPSS version 24 systém was used for the statistical analysis of the results obtained.

]
3
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3. Results

50 HIV positive patients from special clinic of HIV in Pakistan Institute of Medical Sciences
(PIMS) Islamabad were selected to carry out this study. These samples were selected on the basis
of age group, parity, contraception and marital status. The sample was collected with the consent
of the patient. These results are analysed on the basis of the frequencies, standard deviations

percentages and mean by using different tabulation methods and graphical representations.

3.1 Screening of HPV DNA

F1/R1 primer set (table 2) was used to amplify the 450bp fragment of HPV DNA by using PCR.
Reaction conditions are mentioned in the methodology section. The amplified samples were run
on the 2% agarose gel. Figure 3.1 shows the results of the PCR amplification. Fragment of 450bp
in an amplified product shows the presence of HPV DNA. Out of 65 samples that were tested for
Human Papillomavirus, 30 samples showed bands after PCR amplification. Thus, prevalence of

HPV in the selected population was found to be 30/50 (60%).
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3.2 Restriction Fragment Length Polymorphism (RFLP) Analysis

RFLP was (used to detect the HPV genotypes in the amplified positive products. These amplified
products were digested with Nlalll enzyme. After 16 hours of incubation, the samples were run
on 8% polyacrylamide gel electrophoresis (PAGE) for the visualization of the restriction
patterns. These restriction patterns were analysed by using NEB cutter, which shows different ~
band patterns for different HPV genotypes (HPV 16, HPV 18, HPV 45 and HPV 33)(figure 3.2,
3.3, 3.4, 3.5). Figure 3.2 shows the result of restriction patterns on PAGE.

Results obtained showed the presence of different High risk and Low risk types of HPV. Out of
30 HPV positive samples, 9 (18%) were found to be high risk HPV 18, 5 (10%) were found to be
high risk HPV 16, 4 (8%) were HPV type 33 and 2 (4%) were HPV type 45. The remaining 11
(22%) positive samples were low risk HPV subtypes. These results showed that among High risk
types HIPV type 18 was most prevalent i.e. 18%. While prevalence of HPV 16 is 10%, HPV 33 is
8% and HPV type 45 was 4% prevalent. The P value of HPV 18 was P=0.03, HPV 16 P=
0.0264, HPV 45 P=0.0184 and HPV 33 P=0.042, which means it was less than 0.05. These

results showed the significance of HPV genotypes.
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Figure 3.2. NEB Cutter tool gel image for HPV type 16

Figure 3.3. NEB Cutter tool gel image for HPV type 45

Association Study of Human Papillomavirus Infection in HIV Patients of Selected Pakistani Population






Chapter 3 Results

Figure 3.6. RFLP using Nialll enzyme

Lane 1R shows the restricted fragments of HPV type 16 at around 420 and 280 bp

Lane 2R shows the restricted fragments of HPV type 45 at around 280 and 157 bp

Lane 3R shows the restricted fragments of HPV type 18 at around 224, 203, 154 and 114 bp
Lane 2R shows the restricted fragments of HPV type 33 at around 259, 174 and 143bp

Lane 1, 2, 3 and 4 shows the uncut product whereas NC and NCR are the uncut product and

restricted product of negative control respectively.
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3.3  STATISTICAL ANALYSIS

50 patients that belong to different age groups and marital statuscs were taken for the analysis.
Out of 50. 2 of the patients were unmarried, 15 were widows and rest were married. Their full
term pregnancies status was also different. The other clinical and physical parameters of 30
positive HPV patients is shown in table 3.1. These parameters are the gynaecological issues that
usually a woman suffer from. The mean and standard deviation of these variables were analysed.

Table 3.2 shows the mean value and standard deviation.
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Table 3.1 Clinical and physical parameters of HIV patients positive for HPV

Parameters Percentages

7777 7 Vaginal discharge | Yes | 63.3% o
No 36.7%
Fever | Yes 33.3%
No 66.7%
Abdominal pain | Yes 36.7%
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No 63.3%

Post coital bleeding | Yes 46.6%
No 53.3%

Dyspareunia | Yes 55%

No 45%

Contraception | Yes 86.7%

No | 13.3%

Table 3.2 Standard deviation and mean values of different variables

Variable N Minimum Maximum .= Mean  Std. Deviation
Age 30 22 58 3833 %994
Marital years 30 1.00 5.00 3.2000 . £1.0635
Parity 30 1.00 3.00 1.7667 | +0.6789
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3.3.1 HPYV infection related to age of HIV patients

All of the patients under study were older than 20 years of age. Out of 30 positive patients, 15
(50%) lied between the group of 21-30 years, 10 (33.3%) lied between the group of 31-40 years,
4 (13.3%) lied in the group of 41-50 years and only 1(3.3%) patient was older than 51 years. Age
group of 21-30 years showed the highest percentage of HPV infection (Figure 3.7). Tabular form
of the results is shown in table 3.3. The standard deviation evaluated was +9.94 given in table

32
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Table 3.3. Frequency and percentage of HPV positive patients of different age groups

Age ' Frequency Percenrage
20 years and below None None
21-30 years 15 50%
31-40 years 10 - 33.3%
41-50 years 4 13.3%
51 years and above 1 3.3%
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Figure 3.7. Age distribution of HIV patients positive for HPV infection
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Table 3.5. Frequencies and percentages of parity of HI'V patients positive for HPV

Parity Frequency Percentage
2 7 233%
3 ! 9 30%

4 6 20%

5 5 16.6%

8 3 10%
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Full term pregnancy (Parity)

Frequency Of HPV Positive Patients

3
Number Of Full Term Pregnancies

Figure 3.9. Parity of HIV patients positive for HPV

Association Study of Human Papillomavirus Infection in HIV Patients of Selected Pakistani Population



Chapter 3 Results

3.3.4. HPV infection related to the methods of Contraception in HIV patients

Out of 30 positive patients, 10 (33.3%) had used barrier as a mean for contraception, while 8
(26.6%) used oral contraceptives, 4 (13.3%) used implinon and 3 (10%) were using intra-uterine
contraceptive devices. 5 (16.6%) patients haven’t used any means of contraception (Figure 3.10,

table 3.6).
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Table 3.6 Frequencies and percentages of contraception modes of HIV patients positive for HPV

Contraception modes Frequency Percentage
Barrier 10 33.3%
Oral 8 26.8%
Tucd 3 10%
Implinon | 4 13.3%
None 5 16.6%
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3.3.5. HPV infection related to post coital bleeding in HIV patients

Among the 30 HPV positive patients, 16 (53.3%) complained about post coital pain while rest of
the 14 (46.6%) patients didn’t complain. Figure 3.11 reveals the results.
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Freauencv of patients

post coital bleeding in patients

Figure 3.11. Post coital bleeding frequencies and percentages in HIV patients positive for

HPV
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3.3.6 HPYV infection incidence in different areas

Among the 30 HPV positive patients, 12 (40%) were the resident of Rawalpindi, 8 (26.6%) were
from Kashmir and 6 (20%) were residents Gujrat, 2 (6.6%) were from Islamabad and 2 (6.6%)

from Peshawar cities (Figure 3.12).
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3.3.7 HPV infection related to the educational status of HIV paticnts

Most of the HIV patients were less educated. Out of 30 HPV positive patients, 17 (56.6%) had
no education at all. While 5 (16.6%) had passed matric, 2 (6.67%) had passed g grade. 4
(13.33%) had passed 5" grade and only 2 (6.67%) were graduates (Figure 3.13).

w
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Figure 3.14 Phylogenetic Tree of HPV sequence by using Neighbour Joining method
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Figure 3.13. Educational status of HIV patients positive for HI'V infection
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3.4 Elution of DNA from the Gel for DNA sequencing

Gene JET™ Gel Extraction Kit was used to elute the DNA of the amplified product from the gel
by using the manufacturer’s protocol. The required band pattern was obtained by running the
amplified product on 2% agarose gel. A sterile sharp blade was used tc; excise the bands from the
gcl and the DNA was eluted from the gel by using Gene JET™ Gel Extraction Kit. After elusion

Sul of eluted DNA was again analyscd by 2% agarose gel.
3.5 Phylogenetic Analysis:

A phylogenctic analysis was done by using Neighbour Joining method for the results we
obtained. In this study four different HPV gene sequences of HPV are reported. Fifteen sequence
of HPV genotype 16, 18, 45, 11, 6 and 33 were obtained from NCBI. All these sequences were
uscd to construct a phylogenetic tree as shown in figure 3.14. All sequence is grouped into five
clusters. According to the Phylogenetic analysis of HPV sequences NORI 18 sequence was
connected with other four sequences of HPV 18 reported worldwide and grouped in cluster 1.
Similarly, HPV 16 lie in cluster 2 where it was linked with other HPV sequences from different
arcas of the world. 2 sequences of NORI HPV 45 have shown close association and found in
separate cluster 3 but one of the NORI HPV Type 45 showed similarity with other sequences of
HPV Type 45 of world hence grouped in cluster 4. Sequence of HPV 33, HPV 11 and HPV 6

were closely related and grouped in cluster 5.

LN
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Figure 3.14 Phylogenetic Tree of HPV sequence by using Neighbour Joining method
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4. Discussion

Within the previous decade, the HIV/AIDS pandemic has overpowered the medicinal services
frameworks and enormously affected females, especially those of conceptive age(Parham et al.,
2006). The most vital danger component for obtaining of both HPV and HIV is sexual
intercourse and so it is not astonishing that HPV contamination is extremely normal among HIV
positive patients. HPV replication, severity, persistence and resistance to treatment of HPV
related disease is enhanced as a result of HPV and HIV molecular interactions, along with
reduced indigenous immune control of HPV infection with regards to HIV immunosuppression.
HIV/AIDS patients not just have a higher pervasiveness of HPV. They all the more frequently
have disease with various HPV types and also contamination with uncommon HPV subtype

(Gormleyet al., 2009).

In the current study, the prevalence of HPV infection in HIV positive female patients visiting
special HIV clinic at PIMS, Islamabad was assessed. According to the analyzed data, 30 (60%)
HIV patients were positive for HPV infection. HPV type 16 was the most prevalent in HIV
infected patients than other high risk types.The percentage of HPV 16 is 18% and HPV 18 is 10
% which is lower than the world wide prevalence of HPV 16 (31.9%) and HPV 18 (12.9%)
(Clifford et al, 2006). The reason for this lower percentages is our society is more

monogamously oriented than other societies.

In this study, the HPV was more prevalent in the age group of 21-30 years i.e. 50% of HIV
patients. This increases the risk of persistent infection which may lead to the cervical cancer. The
infection of HPV decreases with the increase of the age. Almost similar findings are reported in
prevalence of human papillomavirus infection & cervicalabnormalities in HIV-positive women
in eastern India by Chakravaty et al., 2016. In this study the premarital status of the patients were
not studied because it was against the ethics of the doctor to practice the per speculum inspection
until and unless they have severe issues. We can also say that the prevalence of HPV was higher

in women of 20 to 35 age group are more sexually active as depicted by Manhart et al., 2006.

Ladies who have ever conceived a child have higher HPV predominance than ladies who have

never conceived and expanding number of births have an expanded danger of HPV disease and
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cervical carcinogenesis.Our results showed that females having >3 parity are more likely to be
infected by the HPV.Our outcomes were in accordance with different studies (Castle et al., 2005;
Zahid et al., 2005). According to the previous studies, the fact of increased HPV infection
incident could be clarified by recqrring injuries of cervix due to consecutive births. This can also
be explained by the hormonal regulation during and after pregnancies causing the cervical
changes(Hildesheim et al., 2001).The relationlship between number of births and HPV
pervasiveness has been affirmed by population studies where various births are normal (Munoz

etal., 2002).

Ladies dwelling in the rural ranges were additionally at expanded danger of HPV disease in our
study like a prior study from India by Chakravarty et al., 2016, 56.6% of the females that
participated in our research were illiterate. Absence of education in females especially in village
ranges can prompt the absence of information about their sexual wellbeing and keep them from
affirming themselves in matter identified with sexual practices. This makes them powerless

against hazardous sex prompting higher danger of procuring HPV disease.

In this study, we also observed the use and means of contraception. As these means are very
helpful in the control of sexually transmitted diseases (Homes et al., 2004). The results illustrated
that out of 30 positive patients, 33.3% patients used the barrier, 26.6% used oral, 13.3% used
implinon and 10% used intra-uterine contraceptive devices as their mean of contraception. These

results are in line with the previous study by Bosch et al., 2002.

According to the phylogenetic analysis, NORI HPV16 were grouped in the same cluster, which
shows the high sequence similarity with other HPV variants in world. On the other hand, NORI
HPV18 was clustered with sequences obtained from, Netherland (KU), China (JQ), Thailand
(GQ) and Italy (JF) showing close homology with the HPV 18 sequences obtained in the Asian
and European regions. Two sequences of HPV 45 from United Kingdom (KU) were closely
linked to the two sequences NORI HPV 45 obtai‘ned in our study. But two of the NORI HPV
Type 45 showed the variability in their sequences thus clustered in another group. The
phylogenetic tree findings depicts the possibility of functional differences between variants
within each type, which is important for epidemiological, etiological, pharmaceutical, and

vaccination research.
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Conclusionand Future Recommendations

We performed screening of HPV in HIV positive patients and found 60% prevalence of HPV in
the population under study, thus we observed an association of HPV with HIV infection. Since
HIV patients are immune-compromised and both HPV and HIV are transmitted through similar
mode, we establish that HIV patients are at an increased risk of HPV infection, thus the
prevalence was much higher as compared to studies conducted in non-HIV infected populations.
Furthermore, we found high risk HPV 16 in 31.9% of the total HPV positive patients, while
12.9% contained high risk HPV 18. These results show that HIV positive patients are at a high
risk of establishing cervical cancer. Thispopulation-based data for HPV-type distribution is
prerequisite to development of new HPV-screening tests and to assessment of the effect of future

k]

vaccination on HPV infections of differing severity.

In Pakistan the screening of HPV is not practiced.People are still not well aware of the HPV and
cervical cancer. Due to the lack of researches and data the risk of increase of HPV infection and
cervical cancer is elevated. Even in developed countries, it is still a burden for scientists to
diagnose and treat the cervical carcinoma. Since millions of women are infected, a novel
prophylactic vaccination for HPV infection can help to decrease this burden globally. The proper

awareness campaigns and screening methods should be designed for this purpose.
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