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ABSTRACT

Introduction: Human papillomavirus (HPV) infec-
tion is strongly associated with risk of cervical
cancer and genital warts. Aim: The study aimed
to report the prevalence of genus alpha human
papillomavirus (HPV) types in women with cer-
vical infection and/or inflammatory in Western
Iran. Materials and Methods: In a cross-sectional
study, 435 women were clinically diagnosed with
cervicalinfections. The method of HPVs detection
was polymerase chain reaction (PCR). The majority
of patients (304 patients) did Pap smear based
on liquid-based specimens. Results: Out of 435
patients, 150 patients (34.5%) had HPV positivity
that the prevalence of high-risk HPVs was 52.7%.
Out of 76 patients with Pap smear positivity, 68.4%
had atypical squamous cells of undetermined
significance cytology class and 31.6% had low-
grade squamous intraepithelial lesion cytology
class. The most prevalence rate of HPV was in
age <30 years. HPV 16 and HPV 56 were the most
prevalence rate among high-risk HPVs. Overall HPV
alpha-10 (59%) and HPV alpha-9 (32.2%) had the
most prevalence rate. Conclusions: Among high-
risk HPVs, HPV 16 was the most common HPV de-
tected in our population with a very low prevalence
of HPV 18. In addition, HPV 6 and then HPV 11 had
the most prevalence rate in the women with uterine
cervix (cervical) infection among low-risk HPVs.
Keywords: Human papillomavirus , Uterine cervi-
cal, Pap smear, Polymerase Chain Reaction.

1. INTRODUCTION

Cervical cancer is the second leading cause of
malignancy deaths among women worldwide (1).
Persistent human papillomavirus (HPV) infection
is strongly associated with risk of cervical cancer
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and genital warts (2) with approximately 80% of
women having acquired an infection by the age
of 50 (3). HPV is classified as low- or high-risk
based on its association with premalignant and
malignant lesions, respectively. Low-risk HPVs 6
and 11 cause 90% of the external anogenital wart
cases and low-grade changes in cervical cells (4).
High-risk HPVs 16 and 18 cause approximately
70% of all invasive cervical cancer cases (5) and
even has been reported to be as high as 99.7%
around the world (6). It is a well-established fact
that high-risk HPV is an important contributor
to the development of invasive cervical cancer
(6). Different studies in Iran reported various
prevalences, and combining their results could
be important for health policy makers (7). The
recently approved quadrivalent (types 6, 11, 16,
and 18) HPV vaccine targets the HPV strains
responsible for approximately 70% of cervical
cancers and 90% of genital warts (8). Therefore,
HPV typing has important prognostic and thera-
peutic value and the recent development of HPV
vaccines makes it increasingly more important
(9). The aim of the present study was to report the
prevalence of genus alpha HPVs in women with
cervical infection and/or inflammatory in Western
Iran and the correlation between the Pap smear
results and HPV status.

2. MATERIALS AND METHODS

This study was approved by the Ethics Com-
mittee of Kermanshah University of Medical Sci-
ences, Kermanshah, Iran. Between April 2015 to
June 2017 in a cross-sectional study among women
visited to Gynecology Clinics in Kermanshah city,
435 women were clinically diagnosed with cervi-
cal infections. The physician received one liquid
Pap smear sample for every patient and then the
sample was sent to Razi Pathobiology Center for
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confirmation of disease pathologically. The information of
the patients was just based the pathology report. All patients
were requested for checking HPVs based on polymerase chain
reaction (PCR) and/or Pap smear method. In addition, the
majority of patients (304 patients) did Pap smear based on
liquid-based specimens.

Pap smear method

Samples of liquid Pap smear were delivered to the lab in
standard laboratory containers. Each sample was placed
inside the shaker for 5 minutes and then transferred to the
E-prep machine. After leaving the machine, the specimen
was fixed with ethyl alcohol 96% and staining was done on it.

PCR method

This method had sensitivity & specificity of 95%. First, 400
Landa of the Pap smear sample was washed with a few times
phosphate-buffered saline (PBS) buffer, so that the precipitate
was obtained as much as possible, and then, depending on
the amount of sediment between 25 to 50 Landa was added
the buffer to the resulting precipitate and 4 Landa from the
resulting solution was added to 36 Landa of master mix and
then PCR method was done.

After completion of the PCR, the specimens were imme-
diately immersed in an ice-freezer for 2 minutes, and then
the hybridization according to the protocol of Kit was done.
The answers are read based on the cleared points. In this
method, more than thirty-five HPVs types were checked on
every sample. The high-risk HPVs were included HPVs 16, 18,
26, 31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 68, 73, and 82.
The low-risk HPVs were included HPVs 6, 11, 40, 42, 43, 44,
54, 55, 61, 67, 69, 70, 71, 72, 89, 62/81, and CP6108. In addition
to, the types of unclassified (UC) HPVs were checked. HPVs
16, 31, 33, 35, 52, 58, 67, and 73 were as a9; HPVs 18, 39, 45, 59,
68, 70, and 62/81 as a7; HPVs 26, 51, 82, and 69 as a5; HPVs
53, 56, and 66 as a6; HPVs 6, 11, 44, and 55 as ai0; HPVs 4o,
and 43 as a8; HPVs 61, 72, and 89 as a3; HPV 42 as a1; HPV
54 as a13; and HPV 71 as ais.

Statistical analysis

The data was analyzed by IBM SPSS version 22 (IBM Corp.,
Armonk, NY, USA) that t-test was used for comparison of
means and Chi-square test for other variables. The charts were
plotted by Microsoft Excel 2010. A P<0.05 was considered to
be statistically significant.

The mean age at the first visit of patients for cervical infec-
tions was 36 years (range, 16-72 years) (Table 1). We divided
the patients to five age groups that the most prevalence rate
of patients was in range 31-40 years (39.5%), followed by <30
years (32.4%), 41-50 years (19.1%), 51-60 years (5.8%), and
>60 years (3.2%). Out of 435 patients, PCR showed that 150
patients (34.5%) had HPV positivity. In laboratory method
was reported three types of HPV (low-risk, high-risk, and
unclassified (UC) HPVs) that a number of patients had two
or three types of HPV together (Table 1). Among 150 patients
with HPV positivity, the low-risk HPV had the most preva-
lence rate in patients (85/150 or 56.7%) and after that, high-
risk HPV (79/150 or 52.7%), multiple-type infection (48/150
or 32%), and UC (4/150 or 2.7%). Out of 304 patients with Pap
smear result, 76 patients (25%) had positive result that among
them, 52 patients (68.4%) had the atypical squamous cells
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Variable

Value

Age: mean, Year + SD (range)

36+10(16-72)

Age group: N (%)

<30 141 (32.4)
31-40 172 (39.5)
41-50 83(19.1)
51-60 25(5.8)
%60 14 (3.2)
HPV DNA: N (%)

Positive 150(34.5)
Negative 285 (65.5)
Type of HPV: N(%), (n=150)

Low risk 50(33.3)
High-risk 38(25.3)
Low-risk & High-risk 15(16.7)
ucC 4(2.7)
Low-risk & UC 7(4.7)
High-risk & UC 13(8.7)
Low-risk & High-risk & UC 13(8.7)
Pap smear: N(%), (n=304)

Positive 76 (25)
Negative 228(75)
Pap smear cytology class: N(%), (n=76)

ASCUS 52(68.4)
LSIL 24 (31.6)

Table 1. The characteristics of the patients (n=435).
Abbreviations: HPV, Human papillomavirus ; SD, Standard
deviation; ASCUS, Atypical squamous cells of undetermined
significance; LSIL, Low-grade squamous intraepithelial lesion;
UC, Unclassified HPVs

. HPV+
Variables (n=150) HPV- (n=285) P-value
Age: mean, Year + SD 32.46£8.01 37.85+10.44 <0.001
Age group: N(%), year
<30 63 (42) 78(27.4)
31-40 65(43.3) 107(37.5)
41-50 16 (10.7) 67(23.5) <0.001
51-60 5(3.3) 20(7)
%60 1(0.7) 13(4.6)
Pap smear: : N(%),
g;:?t?\f‘e) 63(56.3) 13(6.8) €0.001
Negative 49(43.8) 179(93.2)
Pap smear cytology
Z?ZE’SN(/")’ (n=76) 40 (63.5) 12(92.3) 0.037
LSIL 23 (36.5) 1(7.7)

Table 2. Correlation of age and Pap smear status with HPV
status (n=435). Abbreviations: HPV, Human papillomavirus
; SD, Standard deviation; ASCUS, Atypical squamous cells
of undetermined significance; SIL, Low-grade squamous
intraepithelial lesion.

of undetermined significance (ASCUS) cytology class and 24
(31.6%) had the low-grade squamous intraepithelial lesion
(LSIL) cytology class.

The prevalence of genus alpha HPVs types in women with
cervical infections and HPV positivity based of monotype is
shown in Figure 1A. Low-risk genus alpha HPV was divided
to several subtypes that is shown in Figure 1B. Out of 85
patients with low-risk HPV, HPV 6 (72.9%), HPV 11 (22.3%),
HPV 12 (22.3%), and HPV 62/81 (14.1%) had the prevalence
more than 10%. High-risk genus alpha HPV was divided to
several subtypes that is shown in Figure 1C. Out of 79 patients
with high-risk HPV, HPV 16 (24.1%), HPV 56 (13.9%), HPV 52
(11.2%), HPV 35 (11.2%), HPV 51 (10.1%), and HPV 53 (10.1%)
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Figure 1. (A) The prevalence of genus alpha HPVs types in women with cervical infections and HPV positivity based of monotype

(n=150). (B) The prevalence of low-risk genus alpha HPV subtypes in
(n=8s5). (C) The prevalence of high-risk genus alpha HPV subtypes in

women with cervical infections and low-risk HPV positivity
women with cervical infections high-risk HPV positivity (n=79).

(D) The prevalence of alpha HPV subtypes in women with cervical infections and high-risk or low-risk HPV (n=146). Abbreviations:

HPV, Human papillomavirus ; UC, Unclassified HPVs

had the prevalence more than 10%. Figure 1D shows genus
alpha HPVs were divided to other subtypes. Out of 146 pa-
tients with low-risk or high-risk HPV, HPVa1o (59%), HPVag
(32.2%), HPVay (25.3%), HPVa6 (16.4%), and HPVai1 (13%) had
the prevalence of more than 10%.

The comparison of age and the results of Pap smear with
HPV status have been shown in Table 2. There were signifi-
cant differences between the variables with HPV status. The
mean age of patients with HPV positivity was lower than HPV
negativity (P<0.001), the most patients with HPV positivity
were younger than the patients with HPV negativity (<40
years: 85.6% versus 64.9%; >40 years: 14.7% versus 35.1%);
(P<0.001). There was a significant direct correlation between
Pap smear result and HPV status that the most patients with
Pap smear positivity had HPV positivity (63/76) and the
most patients with Pap smear negative had HPV negativ-
ity (179/228); (P<0.001). There were two Pap smear cytology
classes in the patients that HPV positivity in LSIL was more
than ASCUS (P=0.037).

We do two other analyses. The first, there was a correla-
tion between HPV status and age groups in the patients. The
most prevalence rate of HPV was in age <30 (44.7%) years and
the least prevalence was in age >60 years (7.1%) with a new
increase was seen over the age of 51-60 years (44.4%). The
second, the comparison of age and HPV status in 52 patients
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having ASCUS in cytology showed that the patients with HPV
positivity were younger than HPV negativity (mean age + SD:
32.27£6.61VS. 40.16£9.04 years, P=0.002), but the prevalence
of patients in HPV positivity and negativity based on age
group was similar (P=0.051). We couldn’t do the comparison
for patients having LSIL in cytology because there was one
patient with HPV negativity in LSIL.

4. DISCUSSION

The present study showed that 34.5% women with cervical
infection and/or inflammatory had HPV positivity that the
prevalence of high-risk HPV was 52.7%. Among the patients
with Pap smear result, 68.4% had ASCUS cytology class and
31.6% had LSIL cytology class.

Overall, HPV testing is superior to traditional screening
for the detection of high-grade cervical lesions, and efforts
are focused on improving its sensitivity, increasing its cut-off
for positivity or selecting those subgroups where HPV testing
is expected to have higher positive predictive value for the
cervical disease, or by seeking to optimize triage tests after a
positive HPV result (10). Although women with age>40 years
are not specifically considered high-risk for HPV infection,
many women are testing positive in this age group and are
facing the impact of an HPV diagnosis that implicates a sexu-
ally transmitted disease and is known to be a precursor to
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cervical cancer (1).

Oncogenic or high-risk HPV types (16, 18, 31, 33, 35, 39, 45,
51, 52, and 58) are associated with cervical, vulvar, vaginal,
and anal cancers, and non-oncogenic or low-risk types (6, 11,
40, 42, 43, 414, and 54) that are associated with genital warts
(11). HPV 16 is the most oncogenic, accounting for almost half
of all cervical cancers, and HPVs 16 and 18 together account
for approximately 70% of cervical cancers (12). HPVs 6 and 11
are the most common strains associated with genital warts
and are responsible for approximately 90% of these lesions
(8). The prevalence of high-risk HPV in the USA women (57-85
years) was 6.0%, corresponding with 1.8 million women, and
is stable across older age subgroups (13). A meta-analysis in
2016 showed that the total prevalence of HPV and its high-risk
genotypes (16 and 18) among healthy noncancerous Iranian
women was very high (7).

One study in Tehran, Iran (14), on 851 women aged 18-65
years, showed that in 265 (31.1%) women 19 different HPV
types were detected. Overall HPV infection as well as infec-
tion with high-risk HPV types was highest in women aged
18-25 years and decreased with age. Type-specific prevalence
of HPVs 16 and 18 was 7.3% and 2.8%, respectively. Another
study (15) obtained cervical specimens from 825 married
women aged 18-59 years from the general population of
Tehran, Iran. HPV prevalence in the general population was
7.8% (5.1% of high-risk types), with no significant variation by
age. In India (16), a total of 2501 women between 25-65 years
old and without cervical cancer were screened by Pap smear
cytology. Prevalence of HPV 18 (1.4%) was greater than that
of HPV 16 (0.6%) in the overall screened population. In Bra-
zil (17), 2300 women (15-65 years old) self-referred to cervical
cancer screening between February 2002 and March 2003.
High-risk genital HPV infection prevalence in this population
was 17.8% that the highest prevalence of HPV infection was
seen in women under 25 years old and then a new increase
was seen over the age of 55-65 years. Out of 16748 women with
cervical abnormalities or infections for HPV, 24.2% were in-
fected with any HPV type at study entry, mainly HPV 16 and
HPV 18. HPV infection was most common in participants aged
16 or 17 years (18). The present study reported that among age
groups, the most prevalence rate of HPV was in age <30 years
and the least prevalence was in age >60 years (P<0.001).

In a study in China with a sample size of 4987 (19), the
total prevalence of HPV and prevalence of high-risk HPV
genotype were 13.3% and 10.2%, respectively. HPV52 (3.1%),
HPV16 (2.5%), HPV58 (2.1%), HPV68 (1%), and HPV81 (0.9%)
were the most common genotypes. One study among 2362
Spanish women identified 34 different genotypes of HPV (20).
The most common genotypes were HPV16 (19.18%), HPV53
(11.26%), HPV58 (7.66%), and HPV18 (4.02%). HPVs 16 and 18
were detected among 24.3% and 5.1% of the high-risk infec-
tions, respectively. Both HPV16 and HPV18 were responsible
for 30% of the high-risk infections in Spanish clinical cen-
ters. Another study in Brazil, Canada, and the USA showed
on 3204 healthy 15-25-year-old women (21), reported that the
total HPV infection was 26.6%. The most common types were
HPV16 (5.2%), HPV51 (3.3%), HPV52 (3.3%), HPV31 (2.9%),
HPV66 (2.3%), and HPV39 (2%). In Hawaii (22) among women
with cervical infection alone, oncogenic HPV 16 was the most
common HPV detected followed by oncogenic HPV types 53
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(7%), 58 (6%), and 52 (6%) and nononcogenic type 62 (6%). In
Italian women with cervical cytological abnormalities (23),
HPV prevalence was 52.6%; high-risk genotypes were found
in 68.9% of women and multiple-type infection in 36.1% of
HPV-positive women. The commonest types were HPV 52
(23.4%), HPV 53 (15.7%), HPV 16 (15.4%) and HPV 6 (12.4%).
Among high-risk HPVs, HPV 16 (24.1%) had the most preva-
lence rate followed by HPV 56 (13.9%), HPV 52 (11.2%), HPV 35
(11.2%), HPV 51 (10.1%), and HPV 53 (10.1%). Among low-risk
HPVs, HPV 6 (72.9%) had the most prevalence rate followed
by HPV 11 (22.3%), HPV 12 (22.3%), and HPV 62/81 (14.1%).

In a routine pap smear of 2470 Korean women (24), HPV
was detected in 44.8% of the patients and in 58.7% of the 861
atypical lesions based on the Bethesda system, including
52.6% of 627 ASCUS, 69.0% of 168 LSIL, and 89.4% of 66 HSIL
cases. HSIL cases were mostly infected by sole HPV16 whereas
LSIL that by various HPV types, suggesting a certain type may
become dominant over others as the disease progresses. Two
studies (25, 26) showed that high-risk HPV had the less preva-
lence in ASCUS cases compared with LSIL cases. One study
(27) reported that HPV was found in 83.5% of LSIL patients.
Tang et al. (28) concluded that among HPV-positive women,
22.5% had ASCUS, 0.2% had LSIL. The present study showed
percent of ASCUS cases was 68.5% and LSIL was 31.6%. The
prevalence any genus alpha HPV type was more in ASCUS
cases compared with LSIL cases.

The prevalence of HPV types was variable in different
areas in women with uterine cervix (cervical) infection/
inflammatory. HPV 16 was the most common HPV detected
in the population followed by HPV 56, HPV 52, HPV 35, HPV
51, and HPV 53 with a very low prevalence of HPV 18 among
high-risk HPVs. In addition, HPV 6 and after that HPV 11 had
the most prevalence rate in the women with low-risk HPV.
Therefore, knowledge of the epidemiological distribution is
necessary to predict the efficacy of vaccines on the incidence
of infection and assess cross-protection from current vaccines
against infection with other types.
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