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Summary

The acquisition of human papillomavirus (HPV), the most important etiological agent of cervical cancer, does not cause clinical
complaints. Although HPV spreads together with agents causing pelvic inflammatory disease (PID) with complaints forcing the
patient to seek medical advice, PID has not yet been evaluated as a predictor of cervical cancer. The present study aimed to deter-
mine the relationship between PID and HPV in order to evaluate the possible risk factor role of PID for cervical cancer. Two groups
of patients were studied: (i) 2,215 women with PID; (ii) 4,217 women participating in a cervical cancer screening programme who
were found to have cytological atypia, mucopurulent cervicitis or other colposcopically detected disorders but were free of symp-
toms of PID. The presence of HPV and other STD agents in cervical smears was detected with polymerase-chain reaction. HPV
prevalence was 33.74% in patients with PID and 26.40% in the group of women without PID (p < 0.001). This suggests that patients

suffering from PID apparently have a higher risk of cervical cancer.
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Introduction

The prevalence of infectious diseases in Hungary is
fairly low. The mortality rates are close to the average
level detected in the countries of the European Union
(EU) [1]. The approaches, which were successful in
achieving the favourable epidemiological status in the
past, have become more and more insufficient due to the
recent increasing trend of international migration, the
changing sexual behaviour and many other social and
economic factors. To maintain the effectiveness of
control, the applied methods should be improved, espe-
cially in cases of sexually transmitted disease (STD),
since the incidence of STDs has been gradually increa-
sing during the last two decades in Hungary. Urgent inter-
ventions in prevention, detection and treatment of STDs
are required.

The existing public health strategy of the European
Parliament and the Council of the EU focuses on eight
specific programmes including STDs and other commu-
nicable diseases, demonstrating clearly that the current
operating systems must be adopted to the new challenges
[2]. Hungary, a Central-Eastern European country, might
soon join the EU so the present and future public health
situation and problems in Hungary are expected to have
an increasing significance for those of the EU. The need
for continuous improvement is also emphasised by the
fact that the incidence of STDs in some immediate
eastern neighbour-countries to Hungary has been conti-
nuously increasing in recent years.
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The development of primary prevention for STDs
(limitation of spreading of infectious agents) can be
achieved by programmes to rationalise the sexual beha-
viour. The effectiveness of these interventions is highly
dependent on the adaptation of the basic methods to the
special needs of high risk groups. To optimise the
methods, detailed data on occurrence of infective agents
are obviously required [3]. Unfortunately, these data are
scarcely available in Hungary.

One of the sexually transmitted agents, human papillo-
mavirus (HPV) is the most important etiological agent of
cervical cancer [4-6]. The standardised death rate for
cervix cancer in Hungary is unacceptably higher than that
in the EU, indicating a need to improve the effectiveness
of the existing screening programmes. The prevalence of
HPV infection and the risk distribution of cervical cancer
in different subpopulations are not known. The lack of
these epidemiological data hampers the improvement of
screening programme organisation, since the specific
needs of the subgroup can not be considered. Another
consequence of this problem is that the women can not
be informed about their specific risk and this is partly
responsible for their low-level motivation to participate in
screening [7].

Acquired HPV does not cause complaints, thus the
hidden nature of the development of cancer prevents a
visit to the gynaecologist in proper time. On the other
hand, HPV spreads together with STD agents that can
cause symptoms urging a visit to outpatient services.
Pelvic inflammatory disease (PID) can cause such symp-
toms. Because HPV is not a causative agent of this
disease, the routine microbiological diagnosis does not
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investigate its presence. In spite of the well established
importance of mixed infections in eliciting PID [8] and
the well known association between HPV and the spread
of other sexually transmitted agents, PID has not yet been
evaluated as a predictor of cervical cancer [9-13]. The
present study aimed to determine the relationship
between PID and HPV infection in order to evaluate the
possible risk factor role of PID for cervical cancer and the
possible application of PID in defining high-risk groups
for cancer screening.

Patients and Methods

The study population consisted of two groups of women. The
2,215 patients with signs and symptoms of PID will be referred
to as Group 1; they visited the Kenézy Hospital in Debrecen
from 1999-2001. Diagnosis of PID was based on physical, cli-
nical and laboratory findings. The clinical minimum criteria
used to diagnose pelvic inflammatory disease were: lower abdo-
minal tenderness, bilateral adnexal tenderness, cervical motion
tenderness, no evidence of competing diagnosis, and negative
pregnancy test. In order to avoid any unnecessary antibiotic
treatment, in each case when this syndromic diagnosis seemed
to be questionable, it was confirmed by additional or definitive
criteria. Additional criteria were one or more of the following:
fever (temperature at least 38.3°C), C-reactive protein (CRP)
concentration > 20 mg/l, or erythrocyte sedimentation rate > 40
mm/h, leucocytosis (white blood cell count > 10x10°/1), abnor-
mal cervical or vaginal discharge, evidence of N. gonorrhoeae
or C. trachomatis in the endocervix, and purulent material from
the peritoneal cavity by culdocentesis or laparoscopy. Definitive
criteria for diagnosis of PID were: abdominal or transvaginal
sonography showing thickened fluid-filled tubes with or
without free pelvic fluid or tubo-ovarian complex, and laparo-
scopic abnormalities consistent with PID. Patients were exclu-
ded from the study who were pregnant, had received any anti-
biotic within 14 days, had undergone a bilateral tubal ligation,
were younger than 15 years old, or were postmenopausal.
Women with exacerbation of PID were not excluded.

Group 2 consisted of 4,217 women who presented at the out-
patient services of the North-Eastern Region of the Great Hun-
garian Plain in 2000 as participants of a cervical cancer scree-
ning programme, and for whom microbiological investigation
was indicated because of cytological atypia, mucopurulent cer-
vicitis or colposcopically detected disorders. Patients with signs
or symptoms of PID were excluded from this group.

Cervical samples were collected from 2,215 patients with P1D
(Group 1) and 4,217 women without PID (Group 2) with cyto-
brush and stabilised in transport solution. The samples were
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stored at -20°C until taken to the laboratory. DNA was extracted
with the silica extraction method on a TECAN RSP-150 robotic
system [14]. PCR was performed [15-17] to diagnose the pre-
sence of Chlamydia trachomatis, herpes simplex virus (HSV),
HPV, Mycoplasma genitalium, Neisseria gonorrhoeae, and Urea-
plasma urealyticum. PCR products were separated by agarose gel
electrophoresis using 4% precast agarose gels containing 0.5
mg/ml ethidium bromide, visualised under UV on a transillumi-
nator, and a Polaroid photo was taken for documentation. HPV-6
and HPV-11 were considered to belong to the low-risk group, the
medium-risk group included HPV-31, HPV-33 and HPV-35,
whereas HPV-16, HPV-18, HPV-45, HPV-52, HPV-56 and HPV-
58 were considered to indicate high risk for cervical cancer.

Differences in infection prevalences between Group 1 and
Group 2 were evaluated by the y*-test.

Results

In the cervical samples of our 2,215 patients with PID
(Group 1) the most prevalent agent was HPV as it was
detected in 33.74%. The frequency of detection was
22.40% for Ureaplasma urealyticum, 11.10% for
Chlamydia trachomatis, 3.05% for Mycoplasma genita-
lium, 2.04% for Neisseria gonorrhoeae and 1.61% for
HSV (Table 1).

In patients without signs or symptoms of PID (Group 2),
similarly to Group 1, HPV was the most frequently detec-
ted agent, its frequency (26.40%) was significantly lower
than in Group 1 (p < 0.001). The prevalence of Ureapla-
sma urealyticum was 18.69%. The occurrence of Chlamy-
dia trachomatis showed a greater difference between the
groups: it was 5.19% in women without PID, less than half
of that observed among patients with PID. The prevalence
of Neisseria gonorrhoeae was 1.32% in Group 2, as com-
pared to 2.04% in Group 1. The prevalence of HSV was
0.92% and of Mycoplasma genitalium was 0.42% in
Group 2. Although the difference observed for HSV was
small, it was statistically significant (p = 0.047). The
occurrence of all the other pathogens showed significant
differences between Group 1 and Group 2, apart from
Neisseria gonorrhoeae for which the difference was sligh-
tly above the limit of statistical significance (p = 0.064).

The age-distribution of women with cervical HPV-
infection was found to be similar in both groups (patients
with and without PID). The age distribution of patients
with cervical HPV infection from both groups showed a
peak of 32.2% at 20-24 years of age and almost 60% of
the patients were between 20 and 29 years old (Figure 1).

Table 1. — PCR detected prevalence of sexually transmitted pathogens in patients with and without pelvic inflammatory disease.

Patients with PID Patients without PID
(n=2215) (0 =4.217)
Pathogen No. of No. of positive Prevalence No. of No. of positive Prevalence p*
samples samples (%) samples samples (%)
Human papillomavirus 2116 714 33.74 3977 1050 26.40 < 0.001
Ureaplasma urealyticum 1512 339 22.40 2483 464 18.69 0.004
Chlamydia trachomatis 1937 215 11.10 3834 199 5.19 < 0.001
Mycoplasma genitalium 1509 46 3.05 2645 11 0.42 < 0.001
Neisseria gonorrhoeae 1810 37 2.04 2431 32 1.32 0.064
Herpes simplex virus 492 24 1.61 2617 24 0.92 0.047

p*: x? test for the differences between infection prevalences observed among women with and without PID.
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Figure 1. — Age distribution of all HPV-positive patients
(100% = 1,764).

Medium- and high-risk HPV types were identified in
75.21% of HPV-positive patients if they suffered from
PID, and in 66.86% if they did not suffer from this
disease (Table 2); the difference was statistically signifi-
cant (p < 0.001).

Table 2. — Pathologic findings.

Women with PID

Women without PID

Type of HPV No. of Prevalence  No. of Prevalence p*
cases (%) cases (%)

Low-risk 177 2479 348 33.14 <0.001

Medium- and high-risk 537 7521 702 66.86 < 0.001

Total 714 100.00 1050 100.00

p*: x* test for the differences of different HPV types between
women with and without pelvic inflammatory disease.

Discussion

High-risk types of human papillomavirus (HPV) are
known to be causative agents in the development of cer-
vical intraepithelial neoplasia and, if the virus is not
cleared, persistent high-risk HPV infection can lead to
CIN 3 and finally cervical cancer [5]. HPV infection,
however, usually does not cause symptoms forcing the
patient to seek medical advice and, therefore, may remain
undetected in the early stages of the disease. HPV is
mostly sexually transmitted, and its spread may be asso-
ciated with the transmission of other agents that can
cause pelvic inflammatory disease (PID) with complaints
serious enough to force the patient to visit the gynaeco-
logist. It has been demonstrated that CIN occurs more
frequently in women treated for PID [9]: our present
study was aimed to detect a possible association of PID
with cervical HPV infection.

In addition to HPV, the prevalence of C. trachomatis
and four other sexually transmitted agents, listed in Table
1, were studied in patients with and without PID. These
findings, together with the age-distribution of patients
(Figure 1), corroborate the validity of patient selection.

In patients with PID the prevalence of cervical HPV
infection was found to be significantly higher than in
patients without PID. This finding was expected, since
sexual behaviour is an epidemiological factor for both
PID [18] and cervical HPV infection [19-21]. The preva-

lence of medium- and high-risk HPV types in women
with PID was found to be significantly higher than in
those who had no signs or symptoms of PID (p < 0.001).

Although we did not study the persistence of high-risk
HPV types in our patients, it is reasonable to suppose that
the duration of the persistence was similar in the two
groups. Therefore, the probability of developing of CIN
or cervical cancer may be higher in patients with PID
than in those who do not show any signs or symptoms of
pelvic inflammatory disease.

The prevalence of cervical C. trachomatis infection
was also found to be significantly higher in women with
PID. As the causal relationship between high-risk HPV
types and cervical cancer has been firmly established,
and cervical C. trachomatis infection may be considered
as an independent risk factor for the development of inva-
sive cervical squamous cell carcinoma [22-25], the obser-
ved significantly higher prevalence of these agents in
patients with PID as compared to those without PID in
this study suggests that women suffering from pelvic
inflammatory disease may have a higher risk of cervical
cancer. More investigation is also needed to confirm our
findings.
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