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ABSTRACT
Objective: To determine the high risk-human papillomavirus (HR-HPV) prevalence, genotype distribution, and associated risk
factors in women with general gynaecological problems.
Study Design: Descriptive, cross-sectional study.
Place and Duration of Study: Lady Wallingdon Hospital, Lahore from August 2018 to May 2019.
Methodology: One hundred females with general gynaecological problems constituted the sample. Real-time polymerase
chain reaction and liquid base cytology were performed for HR-HPV detection, genotyping, and cytological changes in cervical
samples.
Results: The overall prevalence of HR-HPV was found to be 57%, with the most frequent HR-HPV genotypes HPV 16 (18%), HPV
18 (6%), and HPV 45 (1%). The total prevalence of single HR-HPV infection was 25%; whereas, multiple co-infection of HR-HPV
was seen in 32% of cases. In total, 81% of these women had normal cytology and 19% had cytologic abnormalities. A significant
association was observed between HR-HPV infection and general gynaecological complaints and between HR-HPV infection and
cytological abnormalities (p < 0.001).
Conclusion: The HR-HPV prevalence was 57% with the most prevalent genotypes were HPV 16 and HPV 18. The results will
also aid the identification of HR-HPV 51 and 31 genotypes, which should be added in the multi-type HPV vaccines.
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INTRODUCTION
Worldwide, human papillomavirus (HPV) is one of the most wide-
spread sexually transmitted infections; approximately 65 - 100%
of sexually active people are infected with HPV sooner or later in
their lives.1 HPV family consists of more than 200 genotypes, and
nearly 13 of them are identified in the female genital tract.1 HPV
can be categorised into high-risk HPV (16, 18, 31, 33, 35, 39, 45,
51, 52, 56, 58, 59, 68, 73, and 82) and low-risk (6, 11, 4, 40, 42, 43,
44, 54, 61, 70, 72, 81 and 89) types on the basis of their oncogenic
potential.1
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In women with normal cervical epithelium, the prevalence of
HPV is about 10.4% worldwide, and approximately 8% in Asia.2

However, definite prevalence of HPV in particular populations of
women is highly related to age and socio-demographic vari-
ables. There is significant association between cervical cancer
(CC) and HR-HPV.2,3 Although most infected women can over-
come the virus without presenting any clinical signs and symp-
toms, permanent HR-HPV infection is the key risk element for
progression to CC.3

The incidence of CC in Pakistan has risen from low to moderate
risk, and most of these cases are diagnosed at late stages.4

According to Abbas et al. (2020), CC was the third most frequent
cancer (5.98%) in Pakistani women.5 A recent report by the Inter-
national  Agency  for  Research  on  Cancer  (IARC)  Information
Centre on HPV and Cancer stated that, in Pakistan, approxi-
mately 5,601 new cases of CC were identified in 2018, with
3,861 deaths.6

Although very few studies have been conducted in Pakistan on
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the non-cancer female population to assess the prevalence and
incidence of HPV genotypes, studies from Punjab and Karachi
have stated a  low prevalence of  HPV (15.4%,  4.7%,  3.26%,
2.8%).7-10  In these women, the most frequent HR-HPV geno-
types were HPV-16 and HPV-18.7-9

Epidemiological studies are not only important for obtaining a
good understanding and evaluation of the risk of CC develop-
ment  in  women  infected  with  HR-HPV  types,  but  also  for
screening  and  vaccination  programmes.  In  Pakistan,  HPV
screening is  not a common procedure and there are scarce
records on HPV prevalence, modes of  transmission and risk
factors associated with HPV infection. This is mainly due to the
social  taboos  associated  with  sexually  transmitted  diseases
(STDs) that impose a significant barrier to research. This is the
first study of assess the HR-HPV prevalence and genotypes in
females with general gynecological problems in the province of
Punjab, Pakistan.

The aim of the current study is to explore HR-HPV prevalence,
type distribution and risk factors with general gynaecological
problems in the local  female population in Punjab Province,
Pakistan.

METHODOLOGY

The  cross-sectional  and  descriptive  study  comprised  100
women with general gynaecological problems i.e., lower abdom-
inal  pain,  post-coital  bleeding,  vaginal  discharge,  irregular
menstruation  and  heavy  menstrual  bleeding  (HMB).  The
patients attended the gynaecological outpatient department
(OPD) of Lady Willingdon Hospital, Lahore, from August 2018 to
May 2019. All the patients enrolled in this study were informed
about the research objectives, expressed their willingness to
undergo a per speculum examination for HPV testing and Pap
smear preparation, and signed a written informed consent in
the  local  language  (Urdu).  The  protocol  of  the  study  and
informed  consent  was  approved  by  the  Ethical  Review
Committee of the University of Lahore (UOL).

Women were included, if they were married and sexually active,
without history of hormone therapy in the past six months, not
currently menstruating, pregnancy or lactating. Women with a
previous history of chemotherapy or radiotherapy for cervical,
vulvar  or  vaginal  cancer,  immunocompromised,  history  of
cervical or total uterus resection and unmarried women were
excluded.

The  information  on  socio-demographic  characteristics,  i.e.,
age, education, socio-economic and marital status, potential
HPV risk factors like age, age at first intercourse and life time
sexual partners were obtained by interviewing the participants
on a pre-designed questionnaire (annexure I). Clinical examina-
tion and specimen collection were performed according to stan-
dardised  operating  procedures.  Cervicovaginal  swabs  were
collected from all participants with a cervical swab collection
kit, i.e., Puritan Uni Tranz-RTTM; and were placed in a 5-ml vial
containing 1 ml of universal viral transport medium labelled
with the subject’s information. Samples were transported to the

Institute of Molecular Biology and Biotechnology (IMBB) Centre
for Research in Molecular Medicine (CRiMM) at UOL and stored
at -20°C until further processing.

For liquid base cytology (LBC), the samples were obtained by
using a specialised cytobrush, i.e., a cervix broom brush. The
exfoliated cervical cells of the participants were collected by the
gynaecologist from the squamo-columnar junction and then
rinsed immediately into the container containing ethanol based
preservative fluid, provided by the manufacturer (Hunan Lituo).

Viral genomic DNA isolation (if any) from each sample was initi-
ated by using the VIVANTIS GF-1 viral nucleic acid extraction kit
as per the manufacturer’s instructions and was performed at
CRiMM, UOL. The samples were suspended in 50 μl of elution
buffer and stored at -20°C. The quantity of DNA was assessed on
Pico  drop  (Thomas  Scientific),  a  value  of  A260/280  and
A260/230 was considered satisfactory, if it was in the range of
1.8-2.0 and 1.8-2.2, respectively.11 Whereas, the quality of DNA
was analysed by electrophoresis on a 2% agarose gel.

A total of 100 samples were tested by 14 Real-TM Quant kit
(SACACE Biotechnologies), which is able to identified 14 HR-
HPV types (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68).
The kit amplified the E6 and E7 regions of HR-HPV types. The kit
contained  the  internal  control  (human  beta-globin  gene)  to
check for the existence of cellular material in the samples, nega-
tive control, standards and PCR mix. The temperature profile
was  created  on  a  Sacace  thermo-cycler  (Sa’cycler-96)
according to the manufacturer’s instructions. The RT-PCR proce-
dure was carried out at the Genome Laboratory.

The LBC was processed at Akhter Saeed Medical and Dental
College, Lahore, according to the manufacturer’s recommenda-
tions (Hunan Lituo Biotechnology). The slides were examined
by two certified histopathologist. The reporting of the Pap test
was done according to the third edition of The Bethesda System
for Reporting Cervical Cytology.12

The statistical analysis was completed using SPSS Statistics
version 22 (IBM Corp., Armonk, NY, USA) for the socio-demo-
graphic and clinical characteristics. The overall and type-spe-
cific prevalence of HR-HPV was calculated. The HR-HPV types
from single and multiple infections were calculated indepen-
dently.  The  qualitative  data  were  given  as  frequencies  and
percentages, Chi-square and Fisher exact tests were used for
determining  the  association  between  HR-HPV  and  above-s-
tated  characteristics.  P<0.05  was  considered  statistically
significant.

RESULTS

During the period from August 2018 to May 2019, 125 women
who visited for routine gynaecological examination were anal-
ysed  for  HR-HPV  infection.  Out  of  these,  25  women  were
excluded because of incomplete data and finally a total of 100
women were enrolled in the study with detailed demographic
characteristics given in Table I.

Among the 100 women, 57 were positive for HR-HPV DNA. The
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HR-HPV genotyping showed that n = 25 (25%) of women were
positive for single HR-HPV types with the most frequent geno-
type was HPV 16 (18%); whereas, n = 32 (32%) of women were
positive for co-infection of HR-HPV types. Dual HPV infection
was seen in n = 20 (20%) of women with the most frequent geno-
types HPV 16 and 18 (19%), while 10% of women had triple HPV
infection with HPV 16,18 and 51 and 2% of women had HR-HPV
infection with four types i.e., 16, 18, 51 and 35. In the present
study, the most frequent genotype was HPV 16 followed by HPV
18, which was noted both in single infection as well as in co-infec-
tions.

LBC results revealed that 81% were negative for intraepithelial
lesions or malignancy (NILM); whereas, 19% were presented
with cytologic abnormalities i.e., 9% ASCUS and 10% low-grade
squamous intraepithelial lesion (LSIL). Overall HR-HPV was posi-
tive in 46.9% of the women without cytological abnormalities
and this count was 100% in women with cytological abnormali-
ties (Figure I).

Figure  1:  Sheet  of  squamous  cell  with  nuclear  enlargement,  mild
hyperchromasia  and fine chromatin.  The koilocytes  with  perinuclear
halo,  cytoplasmic  thickening,  prominent  nucleoli,  enhanced  rim  and
minimal nuclear enlargement (arrow) are suggestive of ASCUS in Pap
smear obtained from cervix (LBC, 40X).

The  most  frequent  HR-HPV  types  in  81  cytological  normal
smears  were  HPV  16  (18.5%),  whereas  in  ASCUS  the  most
frequent genotype was HPV 16 (33.3%) and both HPV 16 and 18
(33.3%). Moreover, all HR-HPV co-infection was most frequently
seen in LSIL with HPV 16 and 18 (40%) as the most frequent geno-
types (Table II).

Considering the association among HR-HPV and its associated
risk factors, it  was found that HR-HPV prevalence was most
commonly observed in the age group of 25-34 years (n = 24,
42.1%) with a statistically insignificant between age and HR-
HPV infection (Table I).

Among sexual variables, it was found that majority of women
who were positive for HR-HPV infection had one-lifetime sexual
partner  (94.7%).  Likewise,  HR-HPV  was  most  frequently
observed in women having first intercourse at 14-18 years of

age (n = 37, 64.9%) but the association between lifetime sexual
partners and age at first intercourse with the incidence of HR-
HPV was insignificant (p = 0.632; and p = 0.626, respectively).  

HR-HPV was most commonly observed in women presented
with complaint of lower abdominal pain with vaginal discharge
(n  =  30,  52.6%).  A  statistically  significant  association  was
observed  between  HR-HPV  infection  and  gynaecological
complaints (p <0.001).

Table  I:  Shows  the  demographic  and  clinical  characteristics  of  the
studied group of patients.

Characteristics N =
100(%)

HPV
Positive
N (%)

p-value

Age
15-24 5 (5) 2 (3.5)

 
 
0.564

25-34 44 (44) 24 (42.1)
35-44 38 (38) 22 (38.6)
45-54 11 (11) 8 (14)
55-64 1 (1) 0 (0)
Above 65 1 (1) 1 (1.8)
Marital status
Married 97 (97) 55 (96.5) 0.671
Widowed 2 (2) 1 (1.8)  Second Marriage 1 (1) 1 (1.8)
Socio-economic status
Poor 69 (69) 38 (66.7)         

0.561Middle 31 (31) 19 (33.3)
Source of income
Business 3 (3) 1 (1.8)

 
0.913

Labor 87 (87) 51 (89.5)
Teaching 4 (4) 2 (3.5)
Engineer 2 (2) 1 (1.8)
Banker 4 (4) 2 (3.5)
Education level
Matric 11 (11) 4 (7)

 
0.248

Middle 10 (10) 8 (14)
Intermediate 12 (12) 7 (12.3)
Bachelor 1 (1) 0 (0)
Uneducated 66 (66) 38 (66.7)
Addictive habits
Smoking 5 (5) 3 (5.3)

 
 
0.282

Pan 3 (3) 3 (5.3)
Gutka 1 (1) 0 (0)
Naswar 1 (1) 0 (0)
Chalia 1 (1) 0 (0)
None 89 (89) 51 (89.5)
Presenting gynecological complaints
Lower abdominal pain
and vaginal discharge 37 (37) 30 (52.6)

 
 
 
<0.001

Vaginal discharge 16 (16) 3 (5.3)
Heavy menstrual
bleeding and lower
abdominal pain 

17 (17) 15 (26.3)

Lower abdominal pain 14 (14) 2 (3.5)
Heavy menstrual
bleeding and vaginal
discharge

13 (13) 6 (10.5)

Irregular periods 2 (2) 0 (0)
Post coital bleeding 1 (1) 1 (1.8)
Age at first intercourse
Before 14 years 15 (15) 7 (12.3)

 
0.626

From 14-18 years 62 (62) 37 (64.9)
From 19-23 years 16 (16) 8 (14)
From 24-28 years 7 (7) 5 (8.8)
Life time male sexual partners
1 96 (96) 54 (94.7) 0.6322 4 (4) 3 (5.3)
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Table II: HR-HPV type distribution in cases with normal and abnormal cytology.
Cervical cytology Hr-Hpv genotypes

 Negative for HR-HPV
n (%) HPV 16

n (%)
HPV 18
n (%)

HPV 45
n (%)

HPV 16 & 18
n (%)

HPV 16 & 51
n (%)

HPV 16, 18 & 51
n (%)

HPV 16, 18, 51 &
35

n (%)
Normal (n = 81) 15 (18.5) 5 (6.2) 1 (1.2) 12 (14.8) 0 5 (6.2) 0 43 (53.1)
Ascus (n = 9) 3 (33.3) 1 (11.1) 0 3 (33.3) 0 2 (22.2) 0 0
Lsil (n = 10) 0 0 0  4 (40) 1 (10) 3 (30) 2 (20) 0

DISCUSSION

Data on HPV infection,  its  prevalence and type-specific  HR-
HPV infection in women with and without cervical abnormali-
ties  is  crucial  in  planning  and  conducting  an  early  HPV
screening and vaccination programme to reduce its disease
burden  and  associated  fatal  diseases  in  the  country.
Pakistan is the 6th most populous country and adds consider-
ably  to  the  world  database  of  CC  due  to  inadequate
screening programs and targeted vaccination for HPV infec-
tion.13

Contrary to previously conducted studies in Pakistan, which
reported  a  low  prevalence  of  HPV  among  women  with
normal  cytology  and  general  gynaecological  problems
ranging from 2.17 – 15.4%, the present study reported the
highest prevalence of HR-HPV infection (57%) among the
non-cancer  female  population  with  minor  gynaecological
complaints;7-10 whereas, other local studies have reported a
higher  prevalence of  HPV in  CC patients  (98.3%,  94.8%,
88%, and 87.5%, respectively).4,14-16 This low prevalence of
HPV in the previous local studies is in striking contrast to the
rising trend of CC in the country, where almost 20 women
fall victim to CC daily, making it one of the top 10 countries
with the highest female mortality rates.7 In 2008, a meta-a-
nalysis of 79 studies comprising a total number of 25,368
women with normal cytology, stated that the overall preva-
lence of HPV in Asia was 14.4%.17  However,  studies from
neighbourhood countries, India and China, reported a raised
prevalence of cervical HR-HPV infection in normal cytological
samples  (68.6%  and  57.7%,  respectively).18,19  Likewise,
studies from Brazil and Hong Kong reported a high preva-
lence (53.6% and 41.7%, respectively) of HPV infection in
sexually active adolescents.20,21

The current study reported the higher prevalence of HR-HPV
in Pakistani females in contrast to previous local studies.7-10

This may be because as most of the studies were only from
the southern region of Pakistan and hospital-based accrual
of patients. Moreover, conventional PCR technique was used
for the identification of HPV infection as compared to RT-PCR
which is more sensitive and reliable diagnostic technique.
The high prevalence of HR-HPV in the current study reflects
the  HPV  profile  in  the  local  female  population,  exposure  to
multiple risk factors for HPV infection, absence of screening
and awareness programs, socio-cultural characteristics, and
lack of sensitive diagnostic method for HPV infection.

The analysis of genotype distribution in the present study
showed that the most frequent HR-HPV genotypes were 16
and 18 (Figures 1 and 2), which is similar to a local study
carried  out  on  the  general  female  population  and in  CC
cases.5,8,9,14,15 Likewise, the studies carried out in Tehran and
India  also  reported  similar  findings.18,22,23  However,  the
present study is in contrast with the local and international
studies  conducted  in  Pakistan,  China  and  Hong  Kong
reporting that HPV 45 (12.5%), HPV 52 (7.8%) and HPV 66
(8.3%) as the most frequent HR-HPV genotypes.7,20,21,24 It is
important to mention that this study has also reported the
rare genotypes HPV 51 and HPV 35 for the first time in the
Pakistani population, which may be due to the movement of
the labor force to and from those specific regions. Therefore,
it is significant to evaluate the HR-HPV genotypes circulating
in the Pakistani population, to prevent CC and the introduc-
tion of both CC screening and HPV vaccination programmes.

According to this study, among females with general gynae-
cological problems, 32% were infected with co-infection of
predominantly HPV 16 and 18 which is in line with the local
(40.26%)  and  international  (31%;  37.94%)  data;15,20,24

whereas, in contrast with the studies carried out in Lahore,
Pakistan on CC cases (0.8%), India (23.41%) and Hong Kong
(17.6%).16,21,23 Hence, it is safe to conclude that HPV-16 is the
most common genotype in Pakistan as a mono and co-infec-
tion.

So far, very limited studies have been published in Pakistan
reporting the prevalence of HR-HPV in females with normal
cervical cytology. In this study, HR-HPV positivity in women
with normal cervical cytological cases was 46.9% which is in
contrast to that reported by Pakistan (2.2%), Iran (13%) and
Hong Kong (18.1%).9,21,22 Interestingly, it was also observed
that among all abnormal cervical cytology 100% (ASCUS and
LSIL) were positive for HR-HPV infection which is comparable
with the other published local and international data.9,23,25

Considering the age of infected females, the highest HR-HPV
infection rate was seen in the age range of  25-34 years
(42.1%) and 35-44 years (38.6%). However, the frequency of
HR-HPV declined from 45 years of age and onwards, which
suggests an opposite association between older age and HR-
HPV incidence. These findings are in accordance with interna-
tional studies that reported HPV prevalence is more frequent
among females at young age and decreases with increasing
age.20,24 However, the current study data is in contrast to the
local and international studies.7,9,23,25  The increased HR-HPV
prevalence in the younger age (25 – 34y) can be possibly
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explained by the fact that the young females are more sexu-
ally active displaying an indirect evidence of sexual transmis-
sion and decreased sensitivity of the immune system to the
HPV infection.

The present study allows for constructing a countrywide map
of the HR-HPV type distribution, emphasises the requirement
for HPV infection screening and introduction of an HPV vacci-
nation programme. It  is  also recommended to implement
HR-HPV  DNA  testing  routinely  in  addition  to  Pap  smear
during cervical screening.

The data from the current study is too limited to comment
more precisely on the distribution and genotypes circulating
in the Pakistani female population; but still it provides signifi-
cant  information regarding HR-HPV prevalence and geno-
types in the Pakistani population. Hence, there is an urgent
need to carry out large scale studies in females with normal
cytology to determine the prevalence of HR-HPV genotypes.

CONCLUSION

The prevalence of HR-HPV (57%) is higher compared to previ-
ously reported studies carried out in the Pakistani female
population residing in Lahore; the most frequent genotypes
were found to be HR-HPV 16 and 18.
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