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Abstract

Objective: The objective of this study was to determine
frequency of human papilloma virus infection of uterine cervix
among women of reproductive age by polymerase chain
reaction.

Study Design and Duration: It was a cross sectional study of
six months duration.

Methodology: 162 samples of exfoliated cervical cells were
collected with cervical sampler; during gynecological
examination. The tip containing cellular material was placed
into PreservCyt bottle with collection medium, stored at 4°C
and then transported to Virology department of AFIP for real
time PCR.

Results: The frequency of human papilloma virus infection of
uterine cervix among women of reproductive age by
polymerase chain reaction was 2.47% (n=4). Mean age of
participants was 33.2 ± 6.4 years. Mean age at 1st pregnancy
was 23 ± 3.3 years while mean number of children was 3 ± 1.4.
87.7% of participant’s husband had one wife and 4.9%
participant’s husband had more than one wives. 89.5% never
used OCP while 5.6% were former and 4.9% were current
users. 89% of participants never smoked, 9% were former
smoker and 2% were current smokers. Among positive cases,
three patients had HR-HPV 16 and one had a rare HR-HPV
51/59 infection.

Conclusion: The frequency of human papilloma virus infection
of uterine cervix is not very high among women of reproductive
in our setup. However, it was a single center study which may
not reflect the frequency of the whole city as data from other
hospitals is not included in the study. All four positive cases
belong to >36 years age group. The positive women in our
study had birth of their first child between 15-20 years of age
(P=0.001 CI=95%) and also they had high parity (P=0.013
CI=95%). All the four positive women were apparently healthy,
so screening must be recommended for sexually active women
in our country. A nationwide study must be carried out for
formulation of screening and vaccination strategies for future.
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Introduction
Human Papillomaviruses (HPVs) are non-enveloped double-

stranded DNA viruses with more than 100 genotypes. According to
International Agency for Research on Cancer working group, HPV-16,
-18, -31, -33, -35, -39, -45, -51, -52, -56,-58, and -59 have been
classified as “carcinogenic to humans” [1]. It is sexually transmitted
virus causing mostly asymptomatic infections that clear spontaneously
within a period of about 12 to 36 months [2]. If HPV infection
becomes persistent, it can result in clinical disease in the form cervical
dysplasia, cervical intraepithelial neoplasia and cervical carcinoma.
High risk HPV types 16 and 18 are responsible for around 70% of all
cervical malignancy cases around the world. Cervical cancer is a
vaccine preventable cancer. As virus is transmitted via sexual route, so
vaccination before the start of sexual activity decreases cervical cancer
risk [3].

In women, cervical tumor has been perceived as the third most
common cancer around the globe and it is the fourth most prevalent
source of cancer related death around the world with 85% of these
cases and deaths occur in developing countries. Papanicolaou (Pap)
smear screening has assumed a noteworthy part in the finding of pre-
malignant and malignant lesions in the cervix and has diminished the
related death rate in nations that have a vigorous screening system set
up, however such screening projects in developing nations are
constrained or non-existent [4]. The most productive and practical
screening method in low-resource nations incorporate testing HPV
DNA in cervical cell samples [5]. A recent clinical trial in rural India
found that a single round of HPV DNA testing was connected with
around a half decrease in the risk of developing cervical cancer and
related deaths [6].

According to a study conducted in India the prevalence of Human
Papilloma Virus was 11.9% based on PCR [3]. Another study
conducted in Karachi, Pakistan showed 2.8% prevalence of HPV in the
general population with no evidence of higher HPV prevalence in
young women [7]. The most noteworthy illness burden is found in
nations with the poorest framework for cervical tumor screening and
treatment. To diminish the weight of sickness in less developed nations
where Pap smear screening projects are not promptly available, other
cervical tumor anticipation techniques are required. These
methodologies incorporate HPV testing by PCR as an essential
screening tool and control of cofactors connected with sickness [8].

The purpose of this study is to estimate frequency of human
papilloma virus infection of uterine cervix among women of
reproductive age by polymerase chain reaction. This would help in
early detection of patients at risk of developing cervical cancer so that
prevention and treatment may be started early to avoid the long term
consequences.

Methodology
162 non pregnant sexually active women of reproductive age (15-49

years as defined by WHO) [9] were included in the study (sample size
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calculated using WHO sample size calculator) while women already
diagnosed with cervical diseases were excluded from the study.

Cervical specimens of exfoliated cervical cells were collected with
cervical sampler; during gynecological examinations from women
visiting gynecological OPD Military hospital, Rawalpindi who fulfilled
inclusion criteria. The cervical sampler is inserted 1-1.5 cm into the
endocervical canal and rotating 3-5 full turns in counterclockwise
direction. The tip containing cellular material was then placed into
PreservCyt container containing collection medium and then
transported to Virology department, AFIP. The samples were stored at
temperature of 2°C to 8°C and tested in batches of 25 samples. The
samples were first vortexed for 30 sec then centrifuged for 5 min at
3500 rpm. 1 ml of sample is taken from the bottom of sample container
and placed in HPV GeneXpert cartiridge. Real time HPV (Human
Papilloma Virus) PCR (Polymerase Chain Reaction) was done on
Genexpert (Cepheid, USA). GeneXpert has five channels for detection
of various high risk genotypes of HPV. P1 for HPV 16, P2 for HPV
18/45, P3 for HPV 31/33/35/52/58, P4 for HPV 51/59 and P5 for HPV
39/56/66/68.

All data was entered and analyzed using SPSS version 21.
Descriptive statistics were used to analyze and describe data.
Frequency and percentage was calculated for categorical (qualitative)
variables like smoking status, marital status, oral contraceptive use,
human papilloma virus detection (yes/no) and genotype detected.
Mean and Standard Deviation (SD) were calculated for numerical
(quantitative) variables like age, parity and age at first pregnancy. Chi
square test was applied to find out statistical significance that was
considered at p<0.05.

Results
A total of 162 cervical samples from patients meeting inclusion

criteria were analyzed during study period. Participant’s age ranged
from 20-47 years, mean age was 33.3 ± 6.4 years. Mean number of
participant’s children was 3±1.4 and mean age at first pregnancy was
23 ± 3.3 years. 12 (7.4%) participants were in age group 21-25 years,
53(32.7%) were in age group 26-30 years, 42 (29.5%) were in age group
31-35 years, while 54(33.3%) participants were in age group>36 years
as shown in (Figure 1).

Figure 1: Distribution of age groups of participants.

142 (87.7%) of participant’s husband had one wife, 8 (4.9%) had
more than one wives, 6 (3.7%) were divorced and 6 (3.7%) were
widowed (Figure 2).

Figure 2: Percentage of marital status of participants.

Among 162 participants, 144 (89%) never smoked, 15 (9%) were
former smoker while 3 (2%) were currently smoking (Figure 3).

Figure 3: Number of smokers and and non-smokers.

145 (89.5%) of participants never used oral contraceptive pills, 9
(5.6%) former users while 8 (4.9%) were currently using it (Figure 4).

Figure 4: Usage of contraceptive pills.

Human Papilloma virus was detected in 4 (2.47%) patients among
162 samples analyzed. All of the four women were above 36 years of
age. 3 (1.8%) patients were positive for HPV genotype 16 and 1
(0.62%) were positive for HPV 51/59. All the four positive women were
between 15-20 years of age at time of birth of their first child. Chi
square test also shows significant association of age at first pregnancy
with HPV detection p value=0.001(CI=95%) (Table 1).

Number of pregnancies also have significant correlation with HPV
detection as p value=0.013 (CI=95%) as shown in Table 2.

 HPV Detected   
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Age at first
pregnancy Yes No Total P value

15-20 years 4 28 32  

21-25 years 0 90 90  

26-30 years 0 36 36 0.001

>31 years 0 4 4  

Total 4 158 162  

Table 1: Association of first pregnancy with HPV detection, p
value=0.001.

Discussion
Cervical cancer is third most common cancer in women around the

word with more than 85% cases being reported from developing world.
We compare our results with a study conducted in India where the
prevalence of Human Papilloma Virus was 11.9% based on PCR [3].
These findings were higher than our results. The difference might be
due social and religious constrains. Contrary to this a local study
conducted in Karachi, Pakistan showed 2.8% prevalence of Human
Papilloma Virus in the general population with no evidence of higher
HPV prevalence in young women [7]. These results were comparable
with our study.

In a small cross sectional study carried out in Northern Iran among
98 healthy women HR-HPV was found in only 4.08% which is
comparable to our study. Most of the infected women in study were
26-39 years old [10]. Likewise, in our study all four positive women
were>36 years of age. In a large population based survey carried on
2453 Iranian women referred for routine cervical cancer screening the
overall HPV prevalence was 10.3%with 3% cases of HPV 16.
According to this study the increase in HPV prevalence in Iran might
be due to change in sexual behavior and increase use of tobacco among
teenagers and youngsters. Also vaccination against HPV is not
routinely available in the country [11].

 HPV detected   

Parity groups Yes No Total P value

1-3 childrens 1 116 117  

4-6 childrens 2 38 40 0.013

>6 childrens 1 4 5  

Total 4 158 162  

Table 2: Number of children detected with HPV, p value=0.013.

Zahao et al. showed a HR-HPV prevalence of 15.1% in their
population with most common genotype being HPV 16 followed by
HPV 68 [12]. This is also comparable to our study as our predominant
genotype was HPV 16.

Another local study conducted by Abdullah et al. [13] showed 3.26%
prevalence of HR-HPV among 92 women tested which is comparable
to our study. In this study, 2 samples were positive for HPV 16 while 1
sample was positive for HPV 18. While in our study out of 162 samples
tested 3 were positive for HPV 16 while 1 was positive for rare HPV
high risk genotype 51/59. None of the sample was positive for HPV 18.

In a regional population based survey by Nahar et al. [14] on women
aged 13-64 years overall HR-HPV prevalence was 7.7% which is higher
as compared to our study.

As HPV infection is asymptomatic, it is unlikely that participation
was highly correlated to HPV positivity. However, hesitancy to
undergo gynaecological examination may be a strong obstacle to any
future cervical cancer screening efforts in Pakistan [15]. Furthermore;
vaginal examination is acceptable only to married women, as in similar
surveys in Asia [16-18].

In Pakistan low HPV prevalence might be due to strong religious
and cultural constraints with incidence of cervical carcinoma in female
population much lower than breast and ovarian cancers. However,
with sexual behaviors and attitudes of young people it may not hold
true in future [19]. Implementation of routine cervical cancer
vaccination can prevent our country from the future epidemic. The
combined cost of screening and treatment of HPV induced cervical
disease gives us a greater incentive to promote use of vaccine so as to
reduce economic burden on country’s health system [20].

The low HPV prevalence in our study is consistent with the low ICC
risk estimate from Karachi (7.5/100 000 cases annually; rarer than the
breast, mouth, ovary and oesophagus) and other predominantly
Muslim countries in Asia and, reassuringly, there is no evidence that
HPV prevalence is higher in our population [21]. The findings of our
study are helpful in early detection of patients at risk of developing
cervical cancer, so that prevention and treatment may be started early
to avoid the long term consequences. This study provided current local
magnitude of HPV infection in women in our hospital only.

Limitations of our study
It is a single center study and we did not included data from other

hospitals of the area, however, in future, the study may be extended to
include other hospitals as well. The tests are analyzed on GeneXpert
which had single primer for HPV 16 but other high risk types are
grouped together as HPV 18/45 and group P3 (31,33,35,52 and 58), P4
(51 and 59) and P5 (39,56, 66, and 68). So, we were not able to
separately find out the prevalence of all HR-HPV genotypes. Also, we
have done only HPV PCR on cervical specimen and cytological
examination of these specimens was not done.

Conclusion
The frequency of human papilloma virus infection of uterine cervix

is not very high among women of reproductive age by polymerase
chain reaction; however, it was a single center study which may not
reflect the frequency of the whole city as data from other hospitals
were not included in the study. All four positive cases belong to>36
years age group. The positive women in our study had birth of their
first child between 15-20 years of age (P=0.001 CI=95%) and also they
had high parity (P=0.013 CI=95%). All the four positive women were
apparently healthy, so screening must be recommended for sexually
active women in our country. A nationwide study must be carried out
for formulation of vaccination strategy for future.
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