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Abstract

Cervical infections are common problems among women, specially of
reproductive age, in lIrag ,and are one of numerous risk factors for cervical
intraepithelial neoplasia and cervical cancer .

The aim of this study was to investigate the causative agents of cervicitis and their
association with cytopathological changes among 67 cases of women, aged from 16
to 60 years, who attended the National Cancer Research Center / University of
Baghdad, Iraq , during the period from April to December 2018 .

The age group 36-40 had the highest percentage of cervical infections 13/16
(81.3%) while the age group 56-60 had the lowest percentage 2/6 (33.3%).

Specific microbial inflammations were found in 51/67(76.1%) of the cases, as
detected by microbiological examinations,  while 49/67(73.13%) were of non-
specific inflammations. The main causative agent of cervical infections was
Candida albicans: 36/67(53.7%) fallowed by : Neisseria gonorhoeae 5/67(7.5%) ,
enteric bacteria 6/67( 8.9%) and Trichomonas vaginalis 4/67(5.9%),.

The cyto-diagnosis , as detected by using pap smears examination, revealed
some cases 6/67(8.9%) of suggestive of human papillomavirus HPV(Koilocytotic
Atypia) with ASCUS (Atypical Squamous Cells of Undetermined Significance )
mixed with monillia infections and only two of these cases showed CIN1 (Cervical
Intraepithelial Neoplasia ) 2/67( 2.98%).

The other cytopathological finding was atypical dysplasia of endocervical
epithelial cell which showed in cases 18/36(50%) of monillia infections, 2/4(50%)
of Trichomonas infections,3/6(50%) of enteric infections and in 4/5(80%) of
Neisseria infections .While atypical Metaplasia found in cases 6/36(16.7%) of
monillia infections ,1/6(16.7) of enteric infections and 1/5(20%) of Neisseria
infections. There was only 1/36(2.8%) of AGUS (Atypical Glandular Cells of
Undetermined Significance) found in case of monillia infections. Benign looking of
cervical cells , as resulted in pap smear tests , mostly found in cases of Trichomonas
infections 2/4(50%) , while showed in 2/6(33.3%) of enteric infections and
in11/36(30.6%) of monillia infections. There were no benign looking cells of
cervical in cases of Neisseria infections. Meanwhile, no women had
adenocarcinoma according to Bethesda classification during this study.

Although there was no incidence of cervical malignant cells seen in our study and
only few cases showed CIN1(premalignant disease of the cervix), cytological
screening should gain much popularity and should be accessible to all in order to
prevent such serious pathological problems.

In Irag, more attention should be paid for the important causation of cervicitis in
women suffering from it because inflammatory and atypical changes on cervical
cytology among women tested often indicate the presence of a sexually acquired
infection.
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Introduction
Cervicitis is the most common infection of all gynecological disorders affecting women at some

point in their lives [1]. When lower genital tract infection spreads to the upper genital tract this may
lead to ectopic pregnancy , chronic pain in the pelvic area and infertility, [2]. women of reproductive
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age may be found to have large numbers of bacteria such as Enterobacteriaceae, Streptococci,
Staphylococci as well as Lactobacilli which are mostly associated with healthy state [1].There are
some factors may disturb the vaginal pH such as the using of antibiotic which disrupts the
Lactobacillus, the acidic pH is no longer maintained and pathogenic bacteria may grow [3] leading to
inflammation in vagina that may transfer to the cervix causing cervical infection[4].

The most common causes of cervical infections are: bacteria such as Chlamydia trachomatis and

Neisseriea gonorrhea, fungi such as Candida albicans , parasites such as Trichomonas vaginalis , and
viruses such as herpes simplex [5]. The infection with human papilloma virus (HPV) has been found
to be an important factor in the development of pre-invasive and invasive types of cervical cancer [6].
Although the high rate of cervical cancer, women lack knowledge about this disease and HPV
infection . In addition , the diagnostic cervical screening assays are still restricted [7].
In Irag, the most common location of cancer in women are breast and cervix according to the current
data obtained from the Iragi Ministry of Health and WHO [8]. However, death rates due to such
disease can be reduced if early detection method ,such as cervical screening method, is applied during
early stages [9]. The advantages of cervical screening, which is based on Papanicolaou smear test (Pap
test), are well established; applying of this routine test has given rise to decrease the prevalence of
such type of cancer [10].

In different parts around the globe, an increased awareness has been driven toward cervicitis due to
their important public health and socio economic problems [11]

In Iragq, Unfortunately, insufficient attention has been paid for the important causation of cervicitis
in women who are suffering from it [12]. Therefore, our objective is to investigate the prevalence of
different causative agents of cervicitis and find out their association with different cytopathological
changes of the infected cervix among samples of Iragi women.

Materials and methods

A total of 67 cervical samples were taken from women aged from 16 to 60 years old, suffering from
cervicitis, attending the National Cancer Research Center / University of Baghdad , Iraq , during the
period from April to December 2018 . Cytological evaluation was carried out on satisfactory cervical
smears. All samples were investigated for the presence of pathogenic microorganisms by using
different microbiological tests .

For microbiological examination ,specimens were collected from the cervix of patients using sterile
cotton swabs. The swabs were inserted 1cm in the cervical canal and peripheral cervix wall, and then
rotated with ring motion for at least 2-5sec. to allow the absorption of the exudates before withdrawing
the swab. Direct microscopical examination was done using wet preparation technique for the
detection of Trichomonas vaginalis .Gram stain was used to identify bacteria, clue cells and extra or
intra- cellular diplococcic such as Neisseria spp. [13].Specimens also were examined by culturing
onto different types of media such as ( blood agar, chocolate agar and macConkey agar.) for the
identification of other causes such as gram positive or gram negative bacteria and these diagnoses
were confirmed by using different biochemical tests . Candida albicans was detected by wet mount
examination, gram staining, culturing method onto sabouraud dextrose agar and confirmed by germ
tube test [14].

Pap smear technique was used for cytological examination. The smears were collected by a broom
brush with appropriate instructions to the women [15]. The pointed tip of the brush was introduced
through the external and the squamocolumnar junction was scraped by rotating the brush to 360¢. the
smear being transferred directly and evenly spread onto a microscope slide and the slide immediately
fixated in 95% ethanol.The slides were stained for cytological diagnosis,according to the method of
Papanicolaou stain[16].The cytopathological changes of the cervical smears were diagnosed by the
staff of pathologists in our research center. The cytological changes observed in the cervical smears
were graded according to The Bethesda system of 2001.

Pregnant women and post hysterectomies' women were excluded from the study. Women also were
excluded from the study if they had administrated medications such as antibiotic or antifungal
treatment since their smear had been taken.

Results

Cultures and cervical cytology samples were obtained from 67 cases of women. In about
51/67(76.1%) of the cases were of specific inflammations, as detected by microbiological
examination.
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The main causative agents among patients with cervicitis was Candida albicans :36/67(53.7%).
Other causative agents were distributed as: Trichomonas vaginalis 4/67(5.9%), Neisseria gonorhoea
5/67(7.5%) and enteric bacteria 6/67( 8.9%) as shown in Table-1.

The age group 36-40 had the highest percentage of infection 13/16 (81.3%) while the age group 56-
60 had the lowest 2/6 (33.3%) Most of women were at age group 36-40years 16/67(23.9%) who
infected with sexual transmitted diseases, i.e. 3/16(18.8%) infected with Neisseria as seen in Table-1.

Cytological evaluation was carried out on 67 satisfactory cervical smears. The cyto-diagnosis
revealed 49/67(73.13%) of non-specific inflammations which include some cases of suggestive of
human papillomavirus HPV(Koilocytotic Atypia) with ASCUS (Atypical Squamous Cells of
Undetermined Significance ) mixed with monillia infections were found in 6/67(8.9%) and only two
2/67( 2.98%) showed CIN1 (Cervical Intraepithelial Neoplasia ) . The other cytopathological finding
was atypical dysplasia of endocervical epithelial cell which was showed in 18/36(50%) of monillia
infections , 2/4(50%) of Trichomonas infections ,3/6(50%) of enteric infections and in 4/5(80%) of
Neisseria infections .While atypical Metaplasia found in 6/36(16.7%) in monillia infections ,1/6(16.7)
in enteric infections and 1/5(20%) in Neisseria infections .There was only one case 1/36(2.8%) of
AGUS(Atypical Glandular Cells of Undetermined Significance) of cytological changes in monillia
infections. Benign looking of cervical cells mostly found in Trichomonas infections 2/4(50%) , in
enteric infections 2/6(33.3%) and in monillia infections 11/36(30.6%) .While there was no benign
looking cells of cervical in Neisseria infections, see Table-2. Meanwhile, no women had
adenocarcinoma found in this study, according to Bethesda classification. The distribution of the
causative agents according to age group shown in Table-1

Table 1-causative agents of cervical infections and age group of women infected

Age group
: ) Total &%
Causative | 16- | 51 »5 | 26.30 | 31-35 | 36-40 | 41-45 | 46-50 | 51-55 | 56-60 ’
agents 20
Candida 30
albicans ! 6 ! ° 8 ° > ° ’ 44.8%
Monillia+ 6
kmloc_yte 0 0 0 1 2 1 1 1 0 8.9%
atypia
Trichomona 4
< 0 0 0 1 0 1 0 2 0 5 9%
— 5
Neisseria 0 0 1 0 3 0 0 1 0 7.5%
Enteric 6
bacteria 1 0 1 3 0 0 1 0 0 8.9%
16
No growth 0 2 2 3 3 0 1 1 4 238
Total of the 67
column 2 8 5 14 *16 5 6 5 6 100%

Table 2-cytopathological findings on cervical examination of different types of cervical infections

Cytopathological Findings on Cervical Examination of monillia infections No. %
Atypical dysplasia of endocervical epithelial cells 18 50%
Atypical Metaplasia — inflammatory induced and ASCUS** / Koilocytotic 4 11.1%
At 1a*x*% " 0

ypia
Atypical Metaplasia — inflammatory induced and ASCUS** / Koilocytotic 2 5 6%
Atypia*** with CIN1 '

AGUS* 1 2.8%
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benign looking of endocervical cells 11 30.6%
Total no. of monillia infection 36 100%
Cytopathological Findings on Cervical Examination of trichomonas
infections No. %
Atypical dysplasia of endocervical epithelial cells 2 50%
Atypical Metaplasia — inflammatory induced 0 0%
AGUS* 0 0%
ASCUS** / Koilocytotic Atypia*** 0 0%
CIN | 0 0%
Benign looking cells 2 50%
Total no. of trichomonas infections 4 100 %
Cytopathological Findings on Cervical Examination of enteric infections No. %
Atypical dysplasia of endocervical epithelial cells 3 50%
Atypical Metaplasia — inflammatory induced 1 16.7%
AGUS* 0 0%
ASCUS** / Koilocytotic Atypia*** 0 0%
CIN | 0 0%
Benign looking of cervical cells 2 33.3%
Total no. of enteric infections 6 100%
Cytopathological Findings on Cervical Examination of Neisseria infections No. %
Atypical dysplasia of endocervical epithelial cells 4 80%
Atypical Metaplasia — inflammatory induced 1 20%
AGUS* 0 0%
ASCUS** / Koilocytotic Atypia*** 0 0%
CIN | 0 0%
Benign looking cells 0 0%
Total no. of Neisseria infections 5 100%

*Atypical Glandular Cells of Undetermined Significance

**Atypical Squamous Cells of Undetermined Significance

*** Suggesting Human Papilloma Virus infection by Cytology

In some cases the actual microbiological organism can be identified on the slide or will produce a
distinctive cytopathic effect such as dysplastic cells (Figure -1) allowing the cytotechnologist to make
a diagnosis on the infective organism such as Trichomonas vaginalis (Figure-2) and Candida
albicans(Figure-3)
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Figure 3-(candidiasis) Papanicolaou stain of pap smear of cervix (x40).
Discussion

In Iraq, cervical infections are common problems among women, specially of reproductive age.
There are numerous risk factors for cervical intraepithelial neoplasia and cervical cancer such as
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cervical microbial infection [17,18].The presence of sexually acquired infections are often linked with
inflammatory changes in the cytology of the cervix [14]

This study investigated the causative agents of cervicitis and their association with cytopathological
changes among 67 cases of Iragi women. The age group of( 36-40) had the highest percentage of
cervical infections 13/16 (81.3%) as found in a previous research [19] while the age group (56-60 )
had the lowest 2/6 (33.3%).

Specific microbial inflammations were found in high percentage 51/67(76.1%) of the cases, while
49/67(73.13%) were of non-specific inflammations.

The main causative agent of cervical infections was Candida albicans :36/67(53.7%), followed by:
Neisseria gonorhoeae 5/67(7.5%) , enteric bacteria 6/67( 8.9%) and Trichomonas vaginalis
4/67(5.9%).These findings are disagreed with one previous study in Najaf city(lrag) [20] which
resulted that bacterial infection of cervix were 58.4% and only 23.4% were of Candida albicans .
There are many factors such as immune status, hygiene, level of education and level of infection
among patients may also have a profound influence on the ability of C. albicans to cause cervicitis.

The cyto-diagnosis revealed some cases 6/67(8.9%) of suggestive of human papillomavirus
HPV(Koilocytotic Atypia) with ASCUS mixed with monillia infections and only two of these cases
showed CIN1 2/67( 2.98%) These are the most serious cases found in this study, due to the
probability of HPV infection, and that inflammatory changes on cervical cytology smears were linked
with developed risk of having a sexually acquired infection. These inflammatory changes often
masked underlying premalignant disease of the cervix [14].

Across Irag, although the incidence of cervical cancer is in the downward trend but remains to be a
significant public concern for women in the country. An expert in the field of medicine has shown that
cervical malignant disease can be avoided among women, especially when detected earlier [21].

The other cytopathological finding was atypical dysplasia of endocervical epithelial cell which
showed in cases 18/36(50%) of monillia infections, 2/4(50%) of Trichomonas infections,3/6(50%) of
enteric infections and in 4/5(80%) of Neisseria infections .While atypical Metaplasia found in cases
6/36(16.7%) of monillia infections ,1/6(16.7) of enteric infections and 1/5(20%) of Neisseria
infections.There was only 1/36(2.8%) of AGUS found in case of monillia infections.

Benign looking of cervical cells mostly found in cases of Trichomonas infections 2/4(50%), while
showed in 2/6(33.3%) of enteric infections and in11/36(30.6%) of monillia infections. There were no
benign looking cells of cervical in cases of Neisseria infections.

Risk factors of such infections (sexually transmitted diseases) include younger age, separated, using
non-barrier contraception, or a change of sexual partner within the past year. In other study
,Low-income women were found to be at high risk of developing cytopathological changes, which is
attributable not only to the higher prevalence of risk factors in this population but also to the lack of
regular health clinic visits[22].

In Irag, more attention should be driven toward the crucial causation of cervicitis in women who
are suffering from it because inflammatory changes on cervical cytology among women tested often
indicate the infection with sexually transmitted diseases.

Although there was no incidence of cervical malignant cells seen in our study and only few cases
showed CIN1(premalignant disease of the cervix) , this agreed with one previous study [23] ,
cytological screening should gain much popularity and should be accessible to all in order to prevent
development of such serious pathological problems.
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