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Abstract
Objectives: The high-risk human papilloma virus test with conventional cytology (HPVco-test) was firstly introduced in our institute
in May 2019. So, we aimed to estimate the prevalence of abnormal cytology and positive high-risk human papillomavirus test results
in a screening woman and to assess the accuracy between cytology and human papilloma virus testing to evaluate the feasibility of
integrating the latter as a primary test in the national cervical cancer screening program.
Methods: A prospective study for women attending to early detection cervical clinic, during the period from May 2019 to May 2020. Patients
who were sexually active were included in the study. Samples for conventional cytology and HPV by using real-time polymerase chain
reaction technique for high risk types were taken concurrently. The prevalence of positive screening results and the difference in
accuracy between two testing were estimated by McNemar’s χ2 test.
Result: A total of 388 women were included in the study. The prevalence of positive test for hr-HPV was 2.1% (8) while the prevalence
of abnormal cytology test was 19.1% (74). Concerning discordant pairs, 0.8% (3) of women had normal cytology with a positive hr-HPV
test result and 17.8% (69) of women had abnormal cytology with a negative hr-HPV test result. A total of 311 (80.1%) women had normal
cytology and negative hr-HPV test results. The proportion of women with abnormal cytology and positive hr-HPV test results was 1.3% (5
women). The difference in accuracy between the two results was statistically significant (<0.0001). The prevalence of positive hr-HPV test
decreased with increasing age, whereas the prevalence of abnormal cytology showed a bimodal age pattern.
Conclusion: The prevalence of abnormal cytology was high to that of hr-HPV testing, which could not allow for the implementation of hrHPV as a primary test in the national screening program in Iraq.
Keywords: Conventional cytology, hr-HPV, HPV co-test, Abnormal cytology, Cervical cancer.

Introduction
Cervical cancer is ranked as the fourth most frequently diagnosed cancer and the fourth leading cause of cancer death in
women worldwide. Cervical cancer continues to be a major public
health problem affecting middle-aged women in 42 low-resource
countries.1 In Iraq, cervical cancer is 12th cancer among women,
and the 10th among those aged between 15 and 44 years old.2
Virtually, the cervical precancerous changes occur mainly due to
the infection with human papillomavirus (HPV), which has many
oncogenic subtypes, including: 16, 18, 31, 33, 35, 39, 45, 51, 52,
56, 58, and 59 which is classified as Group 1 carcinogens by the
IARC Monographs.3 In spite of the majority of HPV infections
are curable spontaneously and don’t lead to precancerous cell
changes, but the persistent infection with carcinogenic HPV types is
the main cause in triggering the development of cervical cancer.4
Other important cofactors include immunosuppression (particularly human immunodeficiency virus), smoking, parity (a
higher number of full-term pregnancies increases risk), and oral
contraceptive might also contribute to precancerous changes.5
Prevention, early detection, control, and treatment of the
pre-invasive uterine cervical lesions are essential methods to
limit cervical cancers and are imperative ways in decreasing
early death throughout the productive period in a woman’s life.
Early detection occurs through screening test, which include
cytology, HPV testing, and VIA. Screening through cytology
has undoubtedly led to a major decline in cervical cancer burden
in several resource-rich countries, however, the method might
have reached its limits, with reports from several countries
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with longstanding high-quality cytology-based programmers
indicating that trends have either stabilized or began to rise.6
Meta-analyses and pooled analyses of randomized trials have
shown that screening with HPV tests protects better against
future cervical precancerous lesions and invasive cancers than
screening by cytology7-9 and, therefore, virological screening
programmes are becoming increasingly recommended.10, 11
Routine cervical screening of women 30 years and older using
Papanicolaou (Pap) cytology and HPV together (co-testing)
was first approved by the US Food and Drug Administration in
2003.12 Currently, there are two different major guidelines for
hr-HPV testing. In the USA, combined hr-HPV and cytology
testing every 5 years is an alternative to cytology testing every
3 years.13 In Europe, co-testing is discouraged at any age, and
European guidelines recommend hr-HPV as a primary screening test for women above 30 years of age, owing to convincing
evidence for more efficacious screening.14 Early detection in
our institute till May 2019 was done by primary cytology test,
visual acetate acid inspection (IVA) inspection method. After
that, hr HPV co testing was established as a screening test and
as hr-HPV testing is not offered in the public health sector in Iraq,
and there are no data available on HPV prevalence in the general, asymptomatic female population. So, we aimed to estimate
the prevalence of abnormal cytology and positive hr-HPV
test results in a screened woman and to evaluate the feasibility of integrating the hr-HPV co-testing as a primary test in the
national cervical cancer screening program.
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Patients and Methods
A prospective study for women attending to Alweiya early
detection cervical clinic, which belongs to alrosafa health directorate, Baghdad, Iraq, during the period from May 2019 to May
2020. These women either suffered from genital health problems or just attended the aforementioned center for screening.
All patients were aware of cytological examination and its purpose. Patients who were sexually active were included in the
study. Samples for conventional cytology and hr-HPV testing
were taken concurrently. Samples were obtained by rotating a
SPL Cyto Pap Brush (SPL Life Sciences, Pocheon, South Korea)
five full turns in the cervical region. Cytology was performed
at the reference laboratory of the AL-Alwiyaa maternity teaching hospital. Samples were analyzed by one cytopathologist.
Cytological results were classified based on the 2001 Bethesda
system into,15 where the smears that interpreted negative for
intraepithelial lesion, were considered normal cytology result
and the smears that interpreted as atypical squamous cells of
undetermined significance (ASC-US, possibly nonneoplastic);
atypical squamous cells (ASC-H, cannot exclude HSIL); atypical glandular cells (AGC); low-grade squamous intraepithelial lesion (LSIL); high-grade squamous intraepithelial lesion
(HSIL); invasive squamous cell carcinoma (SCC); adenocarcinoma in situ (AIS); invasive adenocarcinoma and invasive
endometrial adenocarcinoma, were considered as abnormal
cytology result. Hr-HPV testing was done at the Central Public
Health Laboratory, Molecular Biology Unit, to detect HPV
DNA in cervical swabs by using real-time polymerase
chain reaction (PCR) technique for high risk types (16,
18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59). All samples were
blinded to cytology results. The data obtained were tabulated
in a Microsoft Excel spreadsheet and subsequently exported
to the SPSS Statistics software package, version 23. Descriptive
data on the study population are presented in absolute and relative frequencies. Continuous variables are presented as mean
± SD. The overall prevalence of positive cytology and hr-HPV
test result and by age was reported. Differences in positive
hr-HPV test result by type of abnormal cytology result were
tested with McNemar’s χ2 test. P values less than 0.05 were considered statistically significant.

Result
A total of 388 women were enrolled in this study, the mean age
(SD) of women was 40.4 (10.1) years, age range was between
23 and 65 years. From all women, only 40 (10.3%) women was
came for screening, other women were referral cases (Table 1).
The prevalence of positive test for hr-HPV was 2.1% (8), while
the prevalence of abnormal cytology test was 19.1% (74), Concerning discordant pairs, 0.8%(3) of women had normal cytology with a positive hr-HPV test result and 17.8%(69) of women
had abnormal cytology with a negative hr-HPV test result. A
total of 311 (80.1%) women had normal cytology and negative
hr-HPV test results. The proportion of women with abnormal
cytology and positive hr-HPV test results was 1.3% (5 women).
The difference in accuracy between the two results was statistically significant (p=<0.0001) (Table 2)
The pattern of cytological abnormality shown by cytology
was, 33.8% (25) of participants had atypical squamous cell of
undetermined significant (ASCUS), 58.1% (43) of women had
low squamous intraepithelial lesion (LSIL), 4% (3) of women
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Table 1. Distribution of age and mode of detection among
studied women.
Characteristic

Age

Mode of
detection

Number

Percentage

<30 years

62

16%

30–39 years

121

31.2%

40–49 years

128

33%

50–59 years

62

16%

≥60 years

15

3.9%

Screening

40

10.3%

Symptomatic

348

89.7%

Table 2. Concordance of cytology and hr HPV test in HPV co
testing.
Cytology test
Result of HPV co
test
Abnormal
Normal
Hr HPV

Total

Positive

5

3

8(2.1%)

Negative

69

311

380(97.9%)

74(19.1%)

314(80.9%)

388

Total

P value

<0.0001

McNemar’s χ2 test, significant ≤0.05.

had high squamous intraepithelial lesion (HSIL), 2.7% (2) of
women had atypical glandular cell (AGS), and only 1 woman
had ca. cervix (Fig 1).
The prevalence of positive hr-HPV test result varied considerably with age, the prevalence decreased from 3.2% in women
aged <30 years to 2.5% in women aged 30–39 years, and 1.6% in
women aged 40–59 years (Fig 2).
There was a slight increase in the prevalence of abnormal cytology test among women 30–39 years and 50–59 years compared with
women aged <30 years and 40–49 years (Fig 3).

Discussion
This is the first study in Iraq to assess the prevalence of abnormal cytology and positive hr-HPV test results using hr-HPV co
test. We found that among 388 women with acceptable results
for both tests, the population prevalence of abnormal cytology results was 19.1% and the prevalence of positive hr-HPV was
2.1% and the difference in accuracy between the two results
was statistically significant. We found a higher prevalence
of abnormal cytology than found in populations tested on a
regular basis such as in Romania and Turkey (the 12–11.5%.
respectively).16, 17 This could be explained by the prevalent and
incident cases discovered in our sample, in contrast to only
incident cases found in regularly tested women found in that
studies and also in our sample, majority of women were symptomatic (89.7%) and the frequency of abnormal cytological
result in symptomatic women was higher and this proved by
many study.18, 19
The prevalence of abnormal cytology result showed a
bimodal age pattern result which not in line to that reported in
some other populations, where shown increased in prevalence of
abnormal cytology with increasing age.20, 21 Other studies showed
a reversed result where the prevalence of abnormal cytology
decrease by increase in age.22, 23Unfortunately, in Iraq there
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Fig 1. The pattern of cytological abnormality shown by cytology.

Fig 2. Prevalence of positive hr-HPV infection result by 10-year age group.
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Fig 3. Prevalence of abnormal cytology by 10-year age group.
were no population-based study which investigated the prevalence of HPV in women, In this study, the prevalence of positive
hr-HPV was low compared to other population. The most plausibly
explanation related to societal factors and sexual behavior, also
our country exhibit low rates of other sexually related infections, such as HIV.24 In our study, the peaks in hr-HPV prevalence was in women aged less than 30 years and the prevalence
decrease by increase age. This explained that younger age had
a high proportion of positive results which reflects infections
that will clear spontaneously (transient hr-HPV infections that
eliminated by the immune system in 6–18 months) without
reflected in cellular atypia and this in line of other studies.23, 25
Interestingly, we found that the likelihood of hr-HPV positive testing but cytologic negative to be a less common than the
likelihood of hr-HPV negative testing but cytologic positive
(0.8% vs. 17.8%), The 0.8% of women with normal cytology and
positive hr-HPV results was lower to the percentage obtained
in the ARTISTIC trial (9%),26 lower than worldwide estimate
of 11.7%,27 and substantially lower than previously reported
percentages from Eastern Europe,28, 29 14.0% in southeastern
Asia to 14.4% in south central Asia.30 Variations between
studies most likely reflect differences in the population
studied with respect to risk factors for exposure to HPV
and methods of evaluations. The 17.7% of women with negative hr-HPV test results and abnormal cytology, where the
cytological abnormality in our study where primarily ASC-US
cytology and LSIL and those abnormality harbor low prevalence of HPV infection by many studies,31, 32 also those abnormality bears a low risk of CIN2/3.33 These women require
surveillance and follow-up according to guidelines, as they
have an elevated risk for cervical lesions over time.34

Recognition of 80.2% of women with cytologically normal
and hr-HPV-negative women is important because extension
of screening intervals from 3 years based on negative cytology
alone to 5 years based on hr-HPV co test.
The present study has several limitations, including the
use of data from a single provider of health-care services and
not based on the Iraqi population as a whole. Also, cytological
abnormalities were not compared with histology results and
data were based on opportunistic screening as opposed to an
organized screening program.

Conclusion
The prevalence of abnormal cytology was high to that of
hr-HPV testing, which could not allow the implementation
of hr-HPV as a primary test in the national screening program in Iraq. Our data indicate that combined cytology and
hr-HPV testing does not identify the same at-risk women
and would entail higher diagnostic work-up, health-care
costs. The high prevalence of abnormal cytology was enough
to highlight the importance of the early detection of cervical cancers, thus saving lives. Further population-based prospective studies are needed to eliminate the drawbacks of our
study and to determine nonhospital-based HPV prevalence
in Iraqi women.
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