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Abstract
Background. STI such as HPV and C.trachomatis are important to public health, because of the high risk
of asymptomatic genital or oral infections could lead to complications and coinfections may be an
important cofactor for the oncogenic transformation.

Objective. Evaluate the prevalence of oral and genital HPV and C.trachomatis infection in women with
normal and abnormal cervical cytology.

Study design. The cross-sectional study included 200 oral and cervical swabs from 50 women with
normal and 50 with abnormal cervical cytology. HPV and C.trachomatis infections were detected using
PCR with speci�c primers.

Results. HPV DNA was detected in 27% of women with normal and abnormal cytology. Out of 27 we
detected HPV DNA in 18% of genital samples and 14% of oral samples. HPV genotypes detected were
genotype 6 of low-risk and 16, 31, 52, 58 and 16-31 coinfection of high-risk. C.trachomatis DNA was
detected in 49% of patients, out of 49 we detected C.trachomatis in 35% of genital samples and 31% of
oral samples. There is statistically signi�cant (p<0.05) between cytology and HPV and C.trachomatis
infection but there is no statistically signi�cant between cytology and the other characteristics.

Conclusions. The morphological similarity between oropharyngeal and genital epithelia would allowed us
to infer that the infection in one of this mucosa could occur in the other. Therefore, is important
C.trachomatis detection and speci�c treatment in asymptomatic women because it is known that may
increase the risk of HPV persistence and coinfection induces a pro-in�ammatory environment that may
promote the carcinogenesis. This study highlight the importance of identi�ed possible cofactors for
oncogenesis.

Introduction
Human Papillomavirus (HPV) and Chlamydia trachomatis (C.trachomatis) are the most frequent, viral
and bacterial respectively, sexually transmitted infections (STIs) worldwide and HPV is the necessary but
no su�cient cause for cervical cancer [1]. Coinfections may be an important cofactor for the oncogenic
transformation. There is evidence that C.trachomatis could act as a cofactor which facilitates HPV
infection and contributes to the viral persistence, increasing the risk of developing cervical neoplasia [2,
3]. While screening strategies exist for cervical cancer prevention and the vaccination programs started,
there is a lack of policies for the control of C.trachomatis infection [4]. C.trachomatis can cause different
diseases such as cervicitis, endometritis, pelvic in�ammatory disease and ectopic pregnancy [5].

Despite the well-established role of HPV in cervical cancer, evidence suggest that HPV may also be an
independent risk factor for oral cancer [6] and it is proposed that C.trachomatis may be a cofactor for
HPV associated oropharyngeal cancer [3, 7]. A potential correlation between genital and oral STIs
suggests that oral sex may be the link to transmission from cervical to oral site [8]. Many factors are
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associated with HPV infection, such as age, tobacco, alcohol, bacterial and viral infections, number of
sexual partners, pregnancies, oral and anal sex [3, 9].

In view of these data, the present cross-sectional study aimed to evaluate the prevalence of oral and
genital HPV and C.trachomatis infection in women with normal and abnormal cervical cytology.

Materials And Methods
Study population. The cross-sectional study included oral and cervical swabs from 50 women with
normal cervical cytology and 50 women with abnormal cervical cytology (Bethesda criteria), who had
been referred to Maternity and Neonatology University Hospital- Argentina. Immunocompromised women
were excluded. Patients included in the study, signed an informed consent form.

Data and sample collection. A short questionnaire was used to collect data about age, number of sexual
partners, oral and anal sex, number of pregnancies, history of STIs, oral lesion, contraceptive method,
tobacco use and HPV vaccine.

The total number of cigarettes smoked throughout the patient's life was calculated considering smoker to
the person who smoked more than 100,000 units [10].

Cervical swabs were collected by a gynecologist using a brush and oral swabs were collected by a
dentist.

Ethical approval. This study was approved by the Committee of Ethics, National Hospital of Clinics-
Argentina (RePIS2548) according to the ethical principles stated in the declaration of Helsinki.

HPV and C.trachomatis detection. DNA was extracted using the commercial AccuPrep Genomic DNA
Extraction Kit-Bioneer, following the manufacturer’s instructions. HPV L1 genomic region (450bp) was
ampli�ed with degenerate primers MY09 and MY11 following Manos´s protocol [11]. HPV-DNA positive
samples were typed by restriction fragment length polymorphism method, using 7 restriction enzymes
(BamHI, DdeI, HaeIII, HinfI, PstI, RsaI and Sau3AIII) [12]. C.trachomatis was detected using CTP1 and
CTP2 primers to cryptic plasmid (201 bp) [13]. The PCR products were visualized by electrophoresis in
1.5% agarose. The β-globin gene was used as DNA preservation marker.

Statistical analysis. Results were analyzed using Chi-square (X2) and Fisher Exact with a signi�cance
level 5% (95% CI), Epi info 3.5.4, CDC software (2012).

Results
We studied 100 women who used the public health service, the women age range 18- 67 years (mean 39).
These women were divided according to normal and abnormal cytopathological �ndings. Normal
papapanicolaou test include infections and in�ammation and abnormal results includes atypical
squamous cells of undetermined signi�cance (ASCUS), low-grade squamous intraepithelial lesion (LSIL)
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and high-grade squamous intraepithelial lesion (HSIL) according to Bethesda system[14]. The normal
group (NG) comprised 50 women who presented in�ammatory cytology, whereas the abnormal group
(AG) comprised 50 women, 9 with HSIL and 41 with LSIL. Table 1 shows the demographic, clinical, and
molecular �ndings, and the relationship between the normal and abnormal status of the women in this
study.

There is no statistically signi�cant between cytology and age, number of sexual partners, oral sex, anal
sex, pregnancies, history of ITSs, use of contraceptive methods and tobacco (p>0.05). Reference to HPV
vaccine, all women were asked about this, but only one of them was vaccinated (AG, negative to HPV and
C.trachomatis). However, in AG, women upper 38 years old had a higher rate of abnormal cytology.
Concerning history of ITSs, 2 patients with normal cytology had a history of Trichomonas vaginalis and
Herpes Simplex Virus (HSV) infection. While in patients with abnormal cytology, 2 of them had a history
of C.trachomatis, 1 of them HSV and 1 had history of Treponema pallidum.

A total of 200 samples were studied, oral and cervical swabs were collected from each woman. HPV DNA
was detected in 27% of women (27/100) with normal and abnormal cytology (Table 1). Out of 27
patients (Figure 1) we detected HPV DNA in 18% (18/100) of genital samples and 14% (14/100) of oral
samples (5 patients with both mucosa infected- 3 NG and 2 AG). There is no statistically signi�cant
between genital and oral HPV detection (p=0,888). HPV genotypes detected were genotype 6 of low-risk
and genotypes 16, 31, 52, 58 and 16-31 coinfection of high-risk. A total of 10 samples HPV DNA positive
were genotype not identi�ed. The more frequent genotype was the type 16 in normal and abnormal
cytology as well as oral and genital mucosa. The only HPV type detected in oral mucosa was 16 (Figure
2). Out of 5 women with oral and genital HPV, the same genotype was detected in 3 of them, all HPV 16.
Two of them were not possible to obtain the genotype in one mucosa.

C.trachomatis DNA was detected in 49% of patients (Table 1), out of 49 patients (Figure 1) we detected
C.trachomatis in 35% (35/100) of genital samples and 31% (31/100) of oral samples (17 patients with
both mucosa infected- 8 NG and 9 AG). There is no statistically signi�cant between genital and oral
C.trachomatis detection (p=0,732).  

HPV was detected more frequent in NG (36%) in comparison with AG (18%), and in the different way
C.trachomatis was detected more frequent in AG (60%) in comparison with NG (38%). There is
statistically signi�cant (p<0.05) between cytology and HPV and C.trachomatis infection (Table 1).

We detected 14 (14%) patients with the two infections, HPV and C.trachomatis (Table 2). Out of 14
patients, 7 had normal cytology and 7 had abnormal cytology.

Discussion
Sexually transmitted microorganisms, such as HPV and C.trachomatis are asymptomatic infections in
approximately 90% and 80% of women worldwide respectively and they could produce persistent
infection and progress to cervical cancer [15]. Therefore, potential mechanisms have been hypothesized



Page 5/15

about this coinfection: C.trachomatis infection may lead to epithelial disruption and facilitate HPV entry,
or it can affect the immune response favoring the persistence of HPV [16].

When cervical HPV infection is investigated, different sites such as the oral cavity is not investigated,
except in the presence of visible lesions, as well neither C.trachomatis infection [17]. The frequency of
C.trachomatis in the oral cavity varies widely among published studies. This variability can be explained
by the varied biological samples, the lack of global standardization techniques and the diversity of
population study groups [18,19].

Although knowledge of HPV related tumor is clear, the prevalence of oropharyngeal HPV and
C.trachomatis infection in unclear [8,17]. Both microorganisms are important to public health, because of
the high risk of asymptomatic genital or oral infections could lead to complications like cervical and/or
oral cancer [16].

The present results showed a prevalence of 27% for HPV, 14% for oral mucosa. In reference to oral HPV, in
asymptomatic patient is still a matter of debate. Kreimer reported that asymptomatic oral HPV 16
infection was found in 1.3% [20] and Ciccarese detected 37% oral HPV DNA in women without signs of
HPV infection [21]. In a previous local study, HPV was not detected in oral mucosa without lesion or injury
[9]. Likewise, in a study conducted in the same region among randomly selected healthy subjects, HPV
was detected in 3% (13/401) and all the identi�ed genotypes were low risk [22]. So, our prevalence
detected is higher than previous studies. Other study conducted by our group, detected 34% of oral HPV in
patients with oral lesions [3], while in this present study only one patient had visible oral lesion. However,
the absence of clinical signs of lesions in the oral cavity could show a subclinical infection which can be
transmitted [17].

For C.trachomatis, our results show a prevalence of 49%, 31% in oral mucosa. These results are higher in
comparison with other study conducted by our group, in which we detected 17% C.trachomatis DNA
positive in oral lesions [3]. Our results are similar to a study from Japanese population, in which 44% of
C.trachomatis was detected in pharyngeal smears and 61% in oral �uid in sex workers [18]. This
frequency was higher too than a study conducted in the Netherlands, which pharyngeal C. trachomatis
was detected in 2.3% of women [19]. A review that described extra genital C.trachomatis infections,
showed a prevalence of 0.2 to 3.2% in pharyngeal swabs from asymptomatic women [23].

In reference to cytology status, we found a HPV detection rate of 36% in women with normal cytology and
more prevalent in genital area. These results are in concordance with a study published from Brazil in
which a prevalence of 36.09% was detected in women with normal cytology [24] and lower than other
study, in which the prevalence of genital HPV in normal cytology was 49%. Patients with normal cytology
tests and HPV HR types must be followed up because are at a high risk of having HPV induced lesions in
the future[14]. In women with abnormal cytology we detected 18% HPV DNA positive, surprisingly
prevalence lower than women with normal cytology but in agreement with Ji, who detected 18.4% HPV in
abnormal cytology [5]. To difference with our results, Beyazit detected 51% of genital HPV [14],
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Ssedyabane 63.4% [25] and a local study conducted by Venezuela detected 51.6% in women with
abnormal cytology [26].

Although HPV18 genotype is the second more frequent high risk type detected worldwide, in this study,
we not detected HPV18 genotype in genital as well as oral mucosa. This is in agreeing with previous
studies in oral mucosa in Argentina [3,9,22,27]. Reference to genital mucosa, the Brazilian study not
detected HPV18 genotype in normal mucosa [1,24]. The more frequent HPV genotype detected was type
16; this result is in concordance with others studies in oral as well as genital mucosa
[3,5,9,14,22,24,26,27]. The coinfection detected in this work was high risk genotypes 16 and 31 in genital
mucosa. However, previous reports suggest that HPV genotypes coinfection do not increase the risk of
acquiring a new infection but may impair the immune response [5].

We detected a C.trachomatis prevalence of 38% in women with normal cytology and 60% in abnormal
cytology, being more frequent in genital area. These results are in concordance with a study from India,
which detected more prevalence of C.trachomatis in patients with abnormal cytology (31.5%) in
comparison with normal cytology (5.8%) [28]. On the other hand, other studies showed different results,
such as local studies: Jordá, detected 8.5% C.trachomatis prevalence in symptomatic and asymptomatic
women [29] and Kiguen, 6.9% in pregnant women [30], all results lower than our prevalence detected.
Other studies, conducted by Ji, detected similar prevalence of C.trachomatis in women with normal and
abnormal cytology, 7.1% and 7.2%, respectively [5] and Costa Lira, detected to genital C.trachomatis in
9.02% [24]. Asymptomatic women are untested for C.trachomatis so this may account for the high
number of positive women in our study.

Conclusions
The current study showed an association between cytology status and HPV and C.trachomatis infection,
although HPV was more frequent in normal cytology. Therefore, is important C.trachomatis detection and
speci�c treatment in asymptomatic women to prevent future sequelae. However, it is known that
C.trachomatis infection may increase the risk of HPV persistence and coinfection induces a pro-
in�ammatory environment that may promote the carcinogenesis [4]. In the present work,
HPV/C.trachomatis coinfection was found in 14%, predominantly in genital mucosa. This result is in
concordance to Costa Lira, who detected 12.5% of coinfection in cervical swabs of the women studied
[24]. The presence of the pathogens in two anatomic sites could be for genetic predisposition or altered
immune response. So, the viral concordance between the two anatomical sites appears not to be
obligatory [17].

There are a lot of risk factors for STIs, specially for cervical lesions [6], however, in this study we not
detected statistically signi�cance between cytology status and the different risk factors studied.

This study highlight the importance of HPV diagnosis and the sexually transmitted pathogens such as
C.trachomatis, identi�ed as possible cofactors for oncogenesis. In addition, bacterial infections detected
on time could be reducing the risk to high lesion progression and because 90% of infected women with
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C.trachomatis are asymptomatic, can have serious consequences for both reproductive and fetal health.
C.trachomatis is a potential HPV cofactor due to possibility of concomitant infection, similar epithelium
tropism and transmission, asymptomatic infection and persistence if untreated, which can produce
epithelial damage facilitating HPV entry, inhibition of apoptosis, E6/E7 HPV oncogenes overexpression
and cell transformation [28]. There is evidence that suggest screening for C.trachomatis is cost effective
when its prevalence is above 3% [31]. These results promote us to continue with investigation of
important processes to patient health.
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Tables
Table 1. Characteristics of patients studied according normal and abnormal cytology status.
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      Normal cytology   Abnormal cytology

  N   N %   N % p-value

                 

Total 100   50 100   50 100  

Age (years)               0.516

18-27 2   1 2.0   1 2.0  

28-37 42   25 50.0   17 34.0  

38-47 40   15 30.0   25 50.0  

48-57 12   7 14.0   5 10.0  

58-67 4   2 4.0   2 4.0  

Number of sexual partners               0.450

1 to 5 84   44 88.0   40 80.0  

6 to 10 11   5 10.0   6 12.0  

>10 4   1 2.0   3 6.0  

Without data 1   0 0.0   1 2.0  

Oral sex               0.094

Yes 66   29 58.0   37 74.0  

No 34   21 42.0   13 26.0  

Anal sex               0.629

Yes 33   16 32.0   17 34.0  

No 67   34 68.0   33 66.0  

Pregnancies               0.597

0 19   12 24.0   7 14.0  

1 to 5 78   36 72.0   42 84.0  

6 to 10 3   2 4.0   1 2.0  

History of STIs               0.387

Yes 6   2 4.0   4 8.0  

No 94   48 96.0   46 92.0  

Oral lesion               0.753
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Yes 2   1 2.0   1 2.0  

No 98   49 98.0   49 98.0  

Use of contraceptive method               0.234

Yes 69   31 62.0   38 76.0  

No 31   19 38.0   12 24.0  

Tobacco               0.283

Yes 20   7 14.0   13 26.0  

No 80   43 86.0   37 74.0  

C. trachomatis               0.013

Yes 49   19 38.0   30 60.0  

No 51   31 42.0   20 40.0  

HPV               0.041

Yes 27   18 36.0   9 18.0  

No 73   32 64.0   41 82.0  

Co-infection HPV- C. trachomatis                

Yes 14   7 14.0   7 14.0 1.000

No 86   43 86.0   43 86.0  

 

Table 2. Characteristics of 14 patients coinfected with HPV and C. trachomatis.
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Cytology Genital
HPV

Oral
HPV

HPV
type

Genital C.
trachomatis

Oral C.
trachomatis

Abnormal-
LSIL

  ✓ 16 ✓ ✓

Abnormal-
HSIL

✓   16 - 31 ✓ ✓

Abnormal-
LSIL

  ✓ W/G   ✓

Abnormal-
LSIL

✓   W/G ✓ ✓

Abnormal-
LSIL

  ✓ W/G   ✓

Abnormal-
LSIL

✓   W/G ✓  

Abnormal-
HSIL

✓ ✓ 16   ✓

Normal ✓   W/G ✓ ✓

Normal ✓   16 - 31 ✓  

Normal ✓   W/G ✓  

Normal ✓   58 ✓  

Normal   ✓ 16 ✓ ✓

Normal ✓ ✓ 16 ✓  

Normal ✓   W/G   ✓

HSIL: high-grade squamous intraepithelial lesion - LSIL: low-grade squamous intraepithelial lesion- W/G:
without genotype.

Figures
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Figure 1

HPV and C. trachomatis distribution according cytology status in the both mucosas.
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Figure 2

HPV genotypes detected according mucosa and cytology status. N-Oral: Normal cervical cytology- Oral
mucosa- N-Genital: Normal cervical cytology- Genital Mucosa- A-Oral: Abnormal cervical cytology- Oral
mucosa- A-Genital: Abnormal cervical cytology- Genital mucosa- G: Genotype.


