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Abstract
Background: Studies have shown that human papillomavirus HPV
screening is protective against the development of cervical cancer.
Early initiation of sexual activities, the number of sexual partners,
smoking, and according to Zur Hausen, the presence of "mutagenic"
infections, are all risky factors for the development of cervical
cancer. Methods: This investigation consisted of descriptive
observation of 200 sexually active women 18-30 years old, taking
into account the mutagenic frequency of several infections in the
general population. Results: The infections incidences in the study
population were: HPV, 13.5%; Staphylococcus spp., 46.5%;
Streptococcus spp., 4.0%; Trichomonas virginals, 4.5%; genus
Candida, 25.5%; herpes simplex, 0%; and Chlamydia trachomatis,
5%. Conclusions: Fisher's Chi-square test was applied to
socioeconomic data and infections data, but no significant
associations were uncovered between the presence of HPV and any
of the factors listed.

Keywords: infection, HPV, cervical cancer
Introduction
Cervical cancer is the second most common cancer among
women worldwide in the study by Parkin¹, with
approximately 500,0 new cases per year and approximately
230,0 deaths yearly, as per the Brazilian National Cancer
Institute². In Brazil, cervical cancer is the third most common
cancer in the female population, as reported by the National
Cancer Institute². In 2010, 18 new cases are estimated to
have occurred per 100,0 women. Excluding non-melanoma
skin tumors, the uterine cancer is the most prevalent cancer
in the north of Brazil 23/100,0 , the second most common
in the midwest 20/100,0 and the northeast 18/100,0 , the
third most prevalent cancer in the south 21/100,0 and the
southeast of Brazil² 16/100,0.
Although human papillomavirus HPV infection is an
important factor in the development of cervical cancer, it
does not act alone. The importance of non-viral factors
associated with cervical cancer has been stressed; these
factors include smoking, high parity, high number of sexual
partners, premature initiation of sexual activity, and the
concomitant presence of lower genital tract infections. In
2002, Zur Hausen³ coined the term "mutagenic infections"
to describe infections induced by bacteria, protozoa, and
viruses. In this context, previous investigations have sought

co-factors associated with HPV infection that, at least,
provide evidence of latent infection, test of Focaccia⁴.
Despite the extensive knowledge of the microbiology of
normal and abnormal flora linked to HPV, many issues have
not been fully clarified. Therefore, in the present article, our
aim was to evaluate the frequencies of concomitant fungal,
bacterial, viral, and parasitic infections with HPV and its
socioeconomic issues in a group of sexually active women.
Objective
To assess the frequency of concomitant fungal, bacterial,
viral and parasitic infections with HPV and its socioeconomic issues in a group of sexually active women.
Materials and Methods
A cross-sectional observational study was performed which
included 200 sexually active women between 18 and 30
years old who exhibited appropriate physical and
psychological conditions for a material vaginal collection.
The studied subjects were asymptomatic women who had
chosen to undergo routine testing without physician referral.
All subjects had read and signed an informed consent form.
The office visiting occurred at the basic health units in the
São Paulo and Mairiporã municipalities, Brazil. Trichomonas
Vaginalis was assayed through the technique used by
Ohlemeyer⁵ and co‑workers, which was described as the
highest specificity test, 99,8%, by Jitpraphai and Wise⁶.
Detection of Streptococcus spp. and Staphylococcus spp. was
carried out according to the manual of clinical microbiology
of infection control in health care recommendations⁷. The
methodology used for the detection of Candida spp. and
Candida albicans was described in Neto⁸ and colleagues, and
the identification was made through germ tubes test by
Hinrichsen⁹.
For the diagnostics of HPV, Chlamydia trachomatis, and the
herpes simplex, we performed molecular analysis by
polymerase chain reaction PCR as described by Mahony¹⁰
and co-workers.
The primers used in the identification for the sexual
infections studied is to C. trachomatis 5' CGC TTG GGA ATA
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AGA GAA GAC 3' (Foward) 5' CGC TTG GGA ATA AGA GAA
GAC 3' (Reverse), for HPV 5' TTT GTT ACT GTG GTA GAT
ACT AC 3' (GP5). 5' GAA AAA TAA ACT GTA AAT CAT ATT C
3' (GP6). 5' CGT CCM ARR GGA WAC TGA TC 3' (MY 9) and
5' GCM CAG GGW CAT AAY AAT GG 3' (MY 11). For the
Herpes simplex identification using primers pair 5' CAG TAC
GGC CCC GAG TTC GTG ACC GGG 3' (Forward) and 5' GGC
GTA GTA GGC GGG GAT GTC GCG 3' (Reverse)
Results
Figure 1 shows that among the studied women, 13.5% had
HPV infection. Moreover, after genotyping by PCR-RFLP, we
verified that among the 27 positive samples for HPV,
genotype 16 predominated in 26% of cases. Furthermore,
in the positive samples the following agents: Candida sp,
Candida
albicans,
Streptococcus,
Staphylococcus,
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trichomonas, HPV, Chlamydia trachomatis, and herpes
simplex. However, the most common infectious agent,
Staphylococcus spp, was present in 45% of the samples,
followed by Candida spp 30%, Candida Albicans 25%,
Chlamydia and HPV 15%. The percentage of samples with
positive HPV infection and gram-positive cocciwere the most
common (Figure 2). The white race was the one that
presented a higher number of positive results in almost
agents tested, except for Candida and Chlamidya (Figure 3).
,
People with lower income presented a higher number of
positive results for all the tested agents (Figure 4). The
person that does not work had presented a higher number
of positive results for all the tested agents (Figure 5). The
married women are the ones that had presented the highest
number of negative results for all the tested agents (Figure
6).

Figure 1. Positive diagnosis for HPV was generated for 13.5% of the samples.

Figure 2. Percentage of HPV-positive samples positive for concomitant infections.
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Figure 4. The relationship between income and infections.

Figure 5. The relationship between occupation and infection.
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Figure 5. The relationship between occupation and infection.

Figure 6. The relationship between marital status and infections.
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discussions summary. cervical cancer; 32-4.). Available at:
www1.inca.gov.br/estimativa/2010/estimativa20091201.pdf

Discussion
The present study was assessed the concomitant presence
of bacterial, viral, fungal, parasitic infectious agents and
psychosocial data in women with HPV in the city of São
Paulo.
We included sexually active women between 20 and 30
years old who pursued spontaneously and voluntarily the
health care during the campaigns called "Prevention of the
Cervix Cancer", to perform the pap smear exam, obtaining a
sample free of interference, such as the use of drugs or
treatments, because these patients were not deriving
physician referral and the majority were without selfmedication of vaginal creams.
In our point of view, this would be then the "timing" and the
ideal population for us to study the infections called
"mutagenic" by Zur Hausen³, singularity to the work.
Observing the data obtained in this population shows low
positivity to HPV if compared to the global average, and the
high positive rate to Chlamydia trachomatis is given by the
fact that the average age of the population studied is 25 years
old, the age where the highest rate of infection by Chlamydia
trachomatis, Herpes simplex and HPV are, according to Center
for Disease Control and Prevention¹².
The work carried out by Murta¹¹ and colleagues in Belo
Horizonte-MG found that the figures found to Chlamydia
trachomatis are concordant to the high positivity rate found
in this study.
Despite what was reported in the literature, we did not find
significant association between the presence of HPV and
vaginal bacterial infections, fungal and parasitic.
Conclusion
Fisher's Chi-square test was applied to socioeconomic data
and infections data, but no significant associations were
uncovered between the presence of HPV and any of the
factors listed above.
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This manuscript in memory to Silvia Brenna, because this
research was his last participation before his death.
Recommendations
Several types of cancer are associated with HPV, joining with
parasitic infections occur more injuries. However there is
no way to know what people will continue to develop cancer
or other health problems. Is important to visit a doctor
regularly for checkuping.
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