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ABSTRACT
Objective: Cervical cancer is the second common type of cancer among women worldwide. Infection by certain types of human papillomavirus
infection (HPV) such as HPV 16/18 has been considered as the most significant risk factor for the development of cervical cancer. This study was
conducted to determine the prevalence HPV 16/18 in women with and without cervical cancer in Aleppo city, Syria.

Methods: Paraffin embedded cervical tissue samples were collected from 113 patients and 40 controls (normal cervix), DNA was extracted and
analyzed by PCR for the presence of HPV16/18. Out of 113 cases of cervical carcinoma, 25 cases (22.1%) were carcinoma in situ (CIS), 72 cases
(63.7%) were squamous cell carcinomas (SCC) and 16 cases (14.2%) were adenocarcinoma (ADC).

Results: HPV 16 and/or 18 DNA was detected in 84 (74.3%) cases out of 113 of cervical cancers, while it was found in only two of the 40 samples in
the control group. At the same time, 9 out of 25 (36%) carcinoma in situ, 61 out of 72(84.72%) squamous cell carcinomas, and 14 out of 16 (87.5%)
adenocarcinomas, were positive for HPV 16 and/or 18.
Conclusion: The frequency of infection with HPV 16 and 18 is high among Syrian women and a vaccine against these two types may be effective in
about 74% of cervical cancers in Syria.
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INTRODUCTION
Cervical cancer is one of the most common malignancies among
women worldwide [1]. The World Health Organisation (WHO)
estimated that every year as many as 529,409 women worldwide
are diagnosed with cervical cancer, and 274,883 die from the disease
with the majority of cases and deaths occurring in developing
countries [2, 3]. The majority of cervical cancer cases are caused by
persistent infection with certain types of HPV [4].

Over 170 types of HPV types have been identified [5], more than 50 of
which typically infect the human anogenital tract [6]. On the basis of
their association with cervical carcinogenesis, HPV genotypes are
classified as either high risk (HPV16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58,
59, 68, 73, 82) or low risk (HPV6, 11, 40, 42, 43, 44, 54, 61, 70, 72, 81) [7].
The high-risk subtypes HPV 16 and 18 are responsible for 70% of
cervical cancer cases [8]. However, the prevalence of specific HPV types
in cervical cancer appears to vary geographically [9].
There are only a few studies on the HPV prevalence and genotype
distribution in Syria [10, 11], therefore more studies are needed to
describe the distribution of HPV genotypes in cancer cases before
these data can be generalised for application in national cancer
screening and prevention strategies. The main aim of this study was
to assess the prevalence of HPV infections and type distribution
among the female population living in Aleppo, Syria and to
investigate the impact of these infections on the development of
diverse histological types of cervical carcinoma.

MATERIALS AND METHODS
Clinical specimens

This cross sectional study was conducted in Aleppo, north of Syria,
between 2013 and 2015 and approved by the ethics committee of
the University of Aleppo [Committee number: 1356 dated
06/01/2013]. All women who agreed to participate signed an
informed consent form and answered a questionnaire on their
clinical history.

Samples were formalin-fixed paraffin-embedded biopsies of 113
patients obtained from pathology departments of several Aleppo city
hospitals. All cases were histopathologically confirmed cervical
carcinoma consisting of carcinoma in situ (CIS) [N=25], squamous
cell carcinoma (SCC) [N=72], adenocarcinoma (ADC) [N=16].
Controls with normal cervix [N=40] were matched to cases
according to age. The ages of patients were between 34 to 73 y.
DNA extraction

For each of the cases, 20 mg of tissue samples were prepared with
standard microtome from every paraffin wax block and transferred into
a microtube (1.5 ml) avoiding any cross contamination between samples
(using separate disposable items such as gloves, blades and tubes).
The Microtome blade was washed with xylene and ethanol to
prevent cross contamination between the samples after sectioning
of each block, triplicate. The area to be sectioned was examined
carefully for the presence of tumor tissue and that an equal amount
of tissue was included in each set. The tissue sections were then
deparaffinised by xylene followed by ethanol wash to remove
residual xylene.

DNA extraction was performed using QIAamp DNA mini kit
(QIAGEN, Germany) according to the manufacturer’s instructions.
DNA was finally eluted with 100 μl of the elution buffer. The entire
extracted DNA was stored at- 20 °C until PCR amplification was
performed.
Polymerase chain reaction (PCR) amplification

The amplification of high-risk HPV types in the tissues from cervical
cancer patients was performed using high-risk HPV typing PCR kit
(Sacace, Italy, Catalog No. V-12-100 R). This kit is a multiplex in vitro
nucleic amplification test for genotyping of HPV types 16 and 18 in
clinical specimens. It contains specific primers directed against 325
bp and 425 bp fragments of the E6 region of HPV16 and HPV18
genome respectively. In addition, the kit includes primers directed
against β-globin gene as an internal control. The positive control was
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validated using cervical carcinoma samples known to be positive for
HPV types 16 and 18. Negative PCR control was included to ensure
there was no cross contamination according to the manufacturer’s
protocol. Positive β-globin amplification proved that the sample
contained a sufficient amount of DNA and that no PCR inhibitors
were present. Samples processing before and after the amplification
reactions were performed in strictly separated rooms to avoid
contamination.

The PCR conditions were initial denaturation at 95 °C for 5 min. This
step followed by denaturation at 95 °C for 15 s, annealing at 65 °C
for 25 s, and elongation at 72 °C for 25 s, and the process was
repeated for 42 cycles. The final elongation step was prolonged at 72
°C for 1 min to ensure complete extension of the amplified product.
Amplification products were visualised and photographed under UV
light after electrophoresis through an agarose gel (2%) containing
ethidium bromide. The final results were read according to the size
of the fragment.
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RESULTS
In this study, formalin fixed paraffin embedded tissue sample of 113
patients with CIS, SCC or ADC of the cervix and 40 samples of
controls who had normal cervix were tested for detection and typing
of HPV. The mean age of the patient group was 49.49±7.665 y,
whereas the mean age of the control group was 48.33±5.631.
A total of 84 (74.3%) patients’ samples were positive for HPV DNA
type 16 and/or 18. Of these, 56 samples (66.6%) were positive for
HPV16, 18 samples (21.42%) were positive for HPV 18 and 10
samples (11.9%) were positive for both types (table 1, fig. 1). Among
the control group, only two samples (5%) were positive for HPV
DNA (fig. 2).

At the same time, 9 out of 25 (36%) CIS, 61 out of 72 (84.72%) SCC,
and 14 out of 16 (87.5%) ADC, were positive for HPV16 and/or 18
(table 1). The highest numbers of HPV positive cases were from the
41-55 y age group (table 2).

Fig. 1: Gel electrophoresis of HPV16/18 PCR products of 12 samples from patients group. L: ladder, C+: positive control, C-: negative
control

Fig. 2: Gel electrophoresis of HPV16/18 PCR products of 12 samples from controls group. L: ladder, C+: positive control, C-: negative
control

Table 1: HPV16 and 18 distributions in patients with various cervical cancer types
Genotype
HPV 16
HPV 18
HPV 16 and 18 together
Total positive

CIS, N=25
8 (32%)
1 (4%)
0
9 (36%)

SCC, N=72
44 (61.11%)
13 (18.05%)
4 (5.55%)
61 (84.71%)

ADC, N=16
4 (25%)
4 (25%)
6 (37.5%)
14 (87.5%)

Table 2: Prevalence of HPV16 and/or 18 in patients and controls according to their Age
Cancer type/control
CIS
SCC
ADC
Control
DISCUSSION

≤ 40 y old
3 (2.65%)
7 (6.19%)
0
0

41–55 y old
5 (4.42%)
40 (35.4%)
5 (4.42%)
2 (5%)

Human cancer is a multifactorial disease which can develop through
different biologic pathways. Many clinical and epidemiological studies

56+y old
1 (0.88%)
14 (12.39%)
9 (7.96%)
0

Total
9(7.96%)
61 (53.98%)
14 (12.39%)
2 (5%)

have shown that infections by certain HPV types are causally linked to
cervical cancer development [12]. The international biological study
on cervical cancer showed that cervical cancers from 22 countries
contained HPV DNA ranging from 75 to 100% [13]. HPV 16 and 18 are
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among the high-risk HPV types recognised as the main causes of
invasive cervical cancer and its precursor lesions [14].
Many studies have evaluated the prevalence of HPV in cervical cancer
around the world, but the findings were inconsistent [15]. This study
has evaluated the prevalence of the high-risk HPV types 16 and 18 in
women with cervical cancer in Aleppo city, north of Syria.

There is only one study about the prevalence of HPV in cervical
cancer in Syrian women, which investigated the presence of 7 Highrisk HPV types including HPV 16 and 18 in 44 cervical cancer
samples which were not classified histologically [10]. Therefore,
further studies with a larger number of samples are required to
investigate the HPV prevalence in Syria.

Our current study showed that the DNA of HPV types 16 and/or 18
was detected in 84 out of 113 cervical cancer samples, giving an
overall HPV prevalence of 74% of the samples. Similar detection
rates of these two HPV types have been reported from Saudi Arabia
[16], Algeria [17] and Mozambique 71.7% [18]. On the other hand,
the prevalence of HPV 16 and HPV 18 in the previous study from
Syria was 88.6% (39/44) and the prevalence of all the 7 types
detected in that study was 95.45% [10]. In addition, reports from
different geographical regions showed different prevalence rates for
HPV 16 and 18 such as in Malaysia [19], Sudan [20] and Uganda [21].
This may be explained by the difference in the number of samples,
the type of samples, methods used in detection, the type of case
group (high risk or low-risk groups) or cultural restrictions [22].

The results of this study showed that the prevalence of HPV 16 and
HPV18 among the positive cases was 66.66% and 21.42%
respectively. These incidence rates differ from the rates reported by
Darnel et al. [10] which were 47.7% and 40.9% for HPV 16 and HPV
18 respectively. However, the distribution of these two HPV types in
our study is quite similar to a report from Iran which showed HPV
16 and HPV18 prevalence of 60% and 22.2% respectively [23].
Similarly, the most prevalent HPV types found in a study from India
were HPV 16 (66.7%) followed by HPV 18 (19.4%) [24]. In addition,
several other reports showed that HPV 16 is more prevalent than
HPV 18 [25-27]. However, different rates were reported in other
studies from different countries [28-30].

The present study detected co-infection with HPV16 and 18 in
11.9% of the positive samples which is similar to results from other
studies [31, 32]. However, various studies have reported different
prevalence [12, 26]. The age group 41-55 has been allocated the
highest number of HPV positive cases in this study which is similar
to results from other studies [31, 32].

The prevalence of HPV 16 and 18 among control women was 5%
which consistent with results from other studies [33]. On the other
hand, the prevalence among control groups differ from one study to
another and these differences are consistent with the wide
variations of cervical cancer incidence rates [34].

Three histological types of cervical carcinoma i.e. carcinoma in situ
(CIS), squamous cell carcinoma (SCC), and adenocarcinoma (ADC)
were included in this study. Single infections due to HPV 16 and/or
18 occurred in 36% of cases of CIS, 84.71% cases of SCC and 87.5%
cases of ADC. The prevalence of HPV 16 was 32%, 61.11% and 25%
of CIS, SCC and ADC respectively, while HPV 18 occurred in 4% of
CIS, 18.05% of SCC and 25% of ADC. Co-infections with both types
occurred in 5.55% of SCC and 37.5% of ADC but none of CIS cases
were infected.

These results showed that a higher prevalence of HPV 16 in SCC than
in the other two histological types while HPV 18 prevalence was
higher in ADC than the other two types which is similar to the
previously identified differences in HPV type distribution by
histology [35, 36]. On the other hand, both HPV 16 and 18 were
detected in equal frequency in ADC. This result was in accordance
with reports from other countries [37, 38].

significant percentage of Syrian women. However, more
comprehensive studies which investigate all high-risk HPV types and
include a greater number of patients from different Syrian regions
are recommended. Based on these studies, other high-risk HPV types
might be included in the next generation of HPV prophylactic
vaccine [39]. In addition, the results of such studies will help the
authorities to introduce the strategies for the screening of cervical
cancer and HPV vaccination[40]. It is also important to investigate
all potential risk factors for a better understanding of cervical cancer
development and protecting women against it.
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