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Abstract
Background: human papillomavirus is one of the most common sexually transmitted infections in the
world, with a higher prevalence among young adults at the onset of sexual activity,

Methods: prospective cross-sectional study were performed among 162 women aged between 18 and 73
years. For the DNA/HPV isolation, samples were collected and placed in the HC2 DNA Collection buffer
(QIAGEN, CA, USA), and frozen at -20°C until processed. DNA/HPV extraction were performed by using
QIAamp DNA Mini and Blood kit (QIAGEN, CA, USA) according to manufacturer instructions. Total DNA
was isolated, eluted in 100 mL AE buffer and stored at 80˚C. Extracted DNA was quanti�ed using a
NanoVue unit (GE Healthcare Life Sciences, Little Chalfont, UK). Statistical analysis was performed using
IBM SPSS® software version 23. Data were initially subjected to descriptive analysis, plus mean and
standard deviation.

Results: among the participants, 61.7% had DNA / HPV and 66.7% were users of illicit drugs and 59.3%
were non-users, making them statistically signi�cant. Among DNA/HPV positive users there was a higher
proportion of sexually transmitted infections (STIs) (27.9%) compared to non-users (9.27%) (p> 0.05).

Conclusion: the vulnerability of women to STIs and the high in�uence caused by the socioeconomic
context in the course of these infections, the importance of public policies that establish appropriate
strategies for their prevention, early diagnosis and treatment is emphasized, so that there is. The
Research Ethics Committee of the University Hospital of the Federal University of Maranhão approved the
project under the number CAAE 76328917.5.0000.5086, and informed consent was obtained from all
subjects.

Background
Human papillomavirus (HPV) is one of the most common sexually transmitted infections (STIs) in the
world, with a higher prevalence among young adults at the onset of sexual activity (WENDLAND et al.,
2018a). Approximately 291 million sexually active women come into contact with the virus during their
lifetime (WORLD HEALTH ORGANIZATION, 2013), but infection can be eliminated without developing
clinical signs within 12 months (DUARTE et al., 2017; GRADÍSSIMO, BURK, 2017). In Brazil, according to
the preliminary results of the Epidemiological Study on the National Prevalence of HPV Infection (POP-
Brazil), the estimated prevalence of HPV is 54.6%, with a mean age of 20.6 years (BRASIL, 2017).

Currently more than 200 types of HPV have been identi�ed and can be classi�ed as low oncogenic risk
when associated with the development of warts and benign lesions or high oncogenic risk when
associated with the development of cancer. Persistent high-risk HPV infection, including types 16 and 18,
are at increased risk of developing cervical intraepithelial lesions that may progress to cervical cancer
(CAMARGO et al., 2018; GOODMAN, 2015). HPV has been reported as responsible for at least 99% of
cervical cancers worldwide (SERRANO, et al., 2017, WHO, 2010), and is associated with the development
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of other types of cancer of the genital tract in men and women, such as penile cancer and anal cancer
(VIARISIO, GISSMANN, TOMMASINO, 2017).

Cervical cancer is the third most frequent tumor in the female population and the fourth leading cause of
cancer death in Brazil (INCA, 2018; IARC, 2012), accounting for 16,340 (7.9%) new cases and 5,430
deaths per year, according to the National Cancer Institute (INCA, 2016). The high prevalence of HPV is
associated with demographic, socioeconomic and sexual behavior (GOODMAN, 2015, WOLDAY et al.,
2018). Among the demographic and socioeconomic factors, there are schooling and low income, as well
as the di�culty in accessing health services; in relation to factors associated with sexual behavior, there
are huge number of partners, the early onset of the sexual activity, multiparity and condom non-use.
(GUIMARÃES et al., 2018; DEV et al., 2006).

Studies have reported that persistent HPV infection is facilitated by in�ammatory processes caused by
other sexually transmitted agents, such as Chlamydia trachomatis, Thichomonas vaginalis and
Treponema pallidum (WOLDAY et al., 2018; LUGO, et al., 2018). In addition, coinfections elevate the risk of
progression to malignancy probably due to increased impairment of the immune system (VRIEND et al.,
2015). The vaginal microbiota in�uences the innate and adaptive responses of mucosal and cutaneous
surfaces, differing according to the site of infection of the virus, favoring the elimination or persistence of
HPV infection in the infected tissue (SCHIFFMANN et al., 2016).

Illicit drug users are exposed to additive and intoxicating effects of drugs, which alter judgment and
inhibition, often causing impulsive and unsafe sexual behaviors such as multiple partners and
unprotected sex (without condom use) (GUIMARÃES et al., 2018; WENDLAND et al., 2018a; PAQUETTE et
al., 2017; DEV et al., 2006; PLITT, et al., 2007; RAWSON, et al., 2002), and in the present study. Although
addiction affects sexual behavior in different ways, it can lead to the exchange of sex for drugs and / or
money, innumerable anonymous partners, and a greater likelihood of relating to social networks with a
high prevalence of STIs (WENDLAND et al., 2018a; PAQUETTE et al., 2017; PLITT, et al., 2007; SEMPLE, et
al., 2005; RAWSON, et al., 2002).

Some studies report a higher prevalence of STIs among young adults between the ages of 16 and 44 who
are illicit drug users (PAQUETTE et al., 2017; DEGENHARDT; HALL, 2012). There are few published studies
on STIs in the drug user population, as assessed in general household surveys. Thus, information on
sexual and reproductive health behaviors are important for the development of effective preventive
strategies against anogenital cancers in this population. The objective of this study was to determine the
prevalence rates of HPV infection and coinfection by other STIs in women who use illicit drugs.

Methods

Study Population
This prospective cross-sectional study were performed among 162 women aged between 18 and 73
years, who have been patients at the public health units of gynecological care in São Luís - MA, Brazil
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from August 2017 to September 2018. Exclusion criteria included menstruation, hysterectomy, women
who did not start sexual activity, pregnant or at less than 45 days postpartum.

Before the questionnaire administration, willing participants were given all the necessary information
about the study, before they signed the informed consent form. A structured standardized questionnaire
was administered to obtain detailed data on socio-demographic characteristics, and sexual, reproductive
and gynecologic history. These data included age, literacy, marital status, ethnicity, age at �rst
intercourse, parity, lifetime number of sexual partners, methods of contraception and history of IST
infections.

We de�ne drug users in this chapter as those who are addicted to the use of opiates (e.g., heroin), cocaine
(e.g., freebase and crack), and methamphetamine (meth), and marijuana.

The Research Ethics Committee of the University Hospital of the Federal University of Maranhão
approved the project under the number CAAE 76328917.5.0000.5086, and informed consent was
obtained from all subjects. The free and informed consent form was obtained through signatures of the
participants.

Cervical cytology and sexually transmitted infection
Conventional cytological smears were obtained with Ayres spatula (ectocervical sample) and
endocervical brush (endocervical sample), extended in a glass slide, �xed with ethanol, and stained using
the Pap technique. Cytological examinations of Pap smear were reported using the 2001 Bethesda
Reporting System. Microbiological �ndings such as Candida sp., Trichomonas vaginalis, Gardnerella
vaginalis, Lactobacillus sp, coccus andother bacilli were also identi�ed through the cytological test.

The presence of virus da hepatite B - HBV (VIKIA HBsAg, bioMérieux Brasil), virus da hepatite C - HCV
(Imuno- Rápido HCV da Wama Diagnóstica)), virus da imunode�ciência - HIV (HIV Tri Line, Bioclin, Brasil)
and Syphilis (DPP® Rapid Test Syphilis Biomaguinhos) were determined by using rapid tests based on
immunochromatographic method device or strip, according to the manufacturer’s instruction.

Specimen collection from DNA extraction
For the DNA/HPV isolation, samples were collected and placed in the HC2 DNA Collection buffer (QIAGEN,
CA, USA), and frozen at –20°C until processed. DNA/HPV extraction were performed by using QIAamp
DNA Mini and Blood kit (QIAGEN, CA, USA) according to manufacturer instructions. Total DNA was
isolated, eluted in 100 mL AE buffer and stored at –80˚C. Extracted DNA was quanti�ed using a NanoVue
unit (GE Healthcare Life Sciences, Little Chalfont, UK).

Detection of HPV
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Presence from DNA/HPV was detected using nested polymerase chain reaction (PCR) with the primer
sets PGMY09/11 (�rst round PCR) and GP+5/GP+6 (second round PCR); these primers amplify a
segment of the L1 gene and evaluated by ampli�cation of the human β-globin gene.

The �rst round of ampli�cation was carried out in a 25 µL reaction volume by using 5µL DNA, 8.7 µL
water, 2.5 µL 10X PCR buffer (10 mM Tris-HCl, pH 8.5, 50 mM KCl), 1.5 mM MgCl2, 10 mM each dNTP, 30
µM each primer (MY09 and MY11), and 0.5 µL Platinum Taq DNA polymerase (Invitrogen). Ampli�cation
was performed according to the following protocol: 35 cycles at 94°C for 30 seconds, 51.5°C for 30
seconds, 72°C for 30 seconds, followed by a �nal step at 72°C for 7 minutes. The second ampli�cation
was also carried out in a 25 µL reaction volume by using 5 µL ampli�ed DNA, 9.7 µL water, 2.5 µL 10X
PCR buffer, 1.5 mM MgCl2, 10 mM of each dNTP, 30µM of each primer (GP5+ and GP6+), and 0.5 µL
Platinum Taq DNA polymerase. Ampli�cation was performed as follows: 94°C for 5 minutes, followed by
45 cycles at 94°C for 45 seconds, 40°C for 60 seconds, and 72°C for 60 seconds, and a �nal step at 72°C
for 10 minutes.

Ampli�cation products were evaluated by electrophoresis on a 1.5% agarose gel in 1X TBE buffer for 30
minutes at 5 V/cm in a horizontal unit (Life Technologies, Carlsbad, CA, USA). Bands were stained with
0.1% Gel Red (Invitrogen) and visualized using an ultraviolet transilluminator (BioRad Laboratories,
Hercules, CA, USA).

Data Analysis
Statistical analysis was performed using IBM SPSS® software version 23. Data were initially subjected
to descriptive analysis, plus mean and standard deviation. The Kolmogorov-Smirnov test was used to
verify the normality of data. The Student t-test was used to evaluate associations between groups of the
independent variables with normal distribution. The results were considered statistically signi�cant when
p<0.05.

Results
The study group consisted of 162 women, divided into two groups: users of illicit drugs and non-users of
illicit drugs, with a mean age of 34.3 years, with illicit drug users in age group from 18 to 30 years (45%).

With regard to sociodemographic data, it was veri�ed that among the drug users 64.81% completed the
average level; 61.10% were self-described with brown skin color and 57.40% were single. As far as sexual
behavior is concerned, 70.37% of drug users are: �rst coitus between 15 and 19 years; 53.7% had more
than 7 sexual partners so far; 74.07% and 83.33% practice oral and anal sex, respectively. The study
participants are predominantly non-smokers (68.51% among users and 90% among non-users) and make
steady use of alcoholic beverages, which exceeds the World Health Organization’s recommendations
(proportionally 2 doses per day or drink for 2 days). Regarding condom use, 75.92% of drug users say
they do not use it while 62.03% of non-users use this barrier method in (Table 1).
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Table 1. Socio-demographic parameters of the study groups

  Drug Users
N = 54

Not Drug Users
N = 108

p

Age distribution
18 a 30
31 a 43
44 +

 
      13 (24%)
      27 (50%)
      14 (25,92)

 
26 (45%)
64 (33,33)
18 (16,67)

 
 

p<0.01

Education
Illiterate
Primary and Middle
High school
University

 
1 (1,87%)

13 (24,07%)
35 (64,81%)
5 (9,25%)

 
5 (4,62%)

50 (46,29%)
28 (25,92%)
25 (23,14%)

 
 

p<0.01

Race/ethnicity
Preta
Branca
Parda
 

 
     21 (38,88%)

02 (3,70%)
31 (57,40%)

 
43 (39,81%)
65 (60,19%)

 
p<0.01

Married status
Single
Married/living together

 
30 (55,55%)
24 (44,44%)

 
40 (37,03%)
68 (62,97%)

 
p<0.01

Age at first intercourse
11 a 14
15 a 19
20 a 24

 
 

7 (1,85%)
  40 (27,78%)

7 (1,85%)

 
 

13, (19,5%)
25, (46,30%)
41, (12,04%)

 
 

p<0.01

Number sexual partners
1 a 2
3 a 6
7+

 
5 (9,27%)

20 (37,03%)
29 (53,7%)

 
60 (55,55%)
38 (35,18%)
10 (9,27%)

 
 

p<0.01

Practice of anal sex
Yes
No

 
40 (74,07%)
14 (25,93%)

 
60 (55,55%)
48 (44,45%)

 
p<0.01

Practice of oral sex
Yes
No

 
45 (83,33%)
9 (16,67%)

 
63 (58,33%)
45 (41,67%)

 
p<0.01

Smoking
Yes
No

 
17 (31,49%)
37 (68,51%)

 
10 (9,26%)
98 (90,74%)

 
p<0.01

Alcohol
Yes
No

 
36 (66,66%)
18 (33,34%)

 
70 (64,81%)
38 (35,19%)

 
p<0.01

 

Anticoncepcional Oral
Yes
No

 
3 (5,56%)

51 (94,44%)

 
14 (12,97%)
94 (87,03%)

 
p<0.01

 

Condom use
Yes
No

 
 

23 (42,6%)
41 (75,92%)

 
 

        67 (62,03%)
        31 (57,4%)

 
 

p<0.01
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       *T – Student e Qui-Quadrado

The results of the preventive tests (Table 2) showed that 88.88% of drug users and 92.59% of non-users
presented cytological data with no malignancy / alterations. However, illicit drug users have a higher
percentage of cytologic changes (low grade SIL + high grade SIL - 11.1%) than nonusers (7.4%), which
are statistically signi�cant.

Table 2. Cytology Diagnosis in the Study Groups
  Drug Users

N = 54
Not Drug Users

N = 108
P*

Normal 48 (88,88%) 100 (92,59%) p<0.01
Low grade SIL 3 (5,55%) 4 (3,7%) p<0.03
High grade SIL 3 (5,55%) 4 (3,7%) p<0.03
       

 *T – Student e Qui-Quadrado

Among the participants, 61.7% had DNA / HPV and 66.7% were users of illicit drugs and 59.3% were non-
users, making them statistically signi�cant. Among DNA/HPV positive users there was a higher
proportion of sexually transmitted infections (STIs) (27.9%) compared to non-users (9.27%) (p> 0.05)
(Table 3).

Table 3. Prevalence of HPV and STIs by Genital HPV Infection Status in the Study Groups
  Drug Users

N = 54
 
P

Not Drug Users
N = 108

 
p

  HPV+ HPV-   HPV+ HPV-  
HPV 36 (66,7%) 18 (33,33%) >0,05 64 (59,3%) 44 (40,74%) >0,05
Candida 5 (9,3%) 4 (7,4%) >0,05 7 (6,5%) 12 (11,11%) >0,05
Trichomonas 5 (9,3%) 1 (1,85%) >0,05 1(0,92%) 0 (0%) >0,05
Syphilis 5 (9,3%) 0 (0%) >0,05 2 (1,85%) 2 (1,85%) >0,05

*Não foram encontradas participantes com teste reativo para HCV (hepatite C), HBsAg
(hepatite B) e HIV (vírus da imunodeficiência humana).

Table 4 shows the co-infections in women with DNA / HPV positive, where HPV is frequently associated
with another infectious agent in both groups. In both users and non-users, the percentage of co-infections
is similar (61.1% and 58.33%, respectively - p <0.05). This data con�gures that both groups are exposed
to more than one type of IST in their relationship environments.

Table 4. Prevalence of co-infection in women with HPV+ in the Study Groups
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  Drug Users
N = 54

Not Drug Users
N = 108

p

HPV 1 (1,85%) 3 (2,77%) <0.02
HPV + 1 IST 16 (29,63%) 35 (32,41%) <0.02
HPV + 2 IST 16 (29,63%) 22 (20,37%) <0.02
HPV + 3 IST 6 (5,55%) 1(1,85%) <0.02

*T – Student e Qui-Quadrado

Discussion
As predicted by Goodman (2015) and Wolday (2018), the high prevalence of HPV is related to
socioeconomic, demographic, and sexual behavior. According to Dev et al., (2006) and Guimaraes (2018),
demographic and socioeconomic factors are related to: low level of schooling, low income and sexual
behavior, which includes high number of partners, early sexual activity, lack of condom use and
multiparity.

Thus, the results of this research are in agreement with the authors, since it was found that the
participants in our research do not have much study because, among the participants of the group of
illicit drug users, the majority (64,81 %) only have secondary education and those of the non-users group,
the majority (46.29%) only have elementary education. In Machado’s (2017) research, it corroborates with
our data that high school is preponderant in the results of the researched ones con�rming the importance
of the level of schooling in the prevention of diseases, especially the transmissible ones.

Miranda et al. (2013), referring to the level of education, clari�es that the higher the educational level, the
greater the concern about the danger of contracting STIs, as well as the interest and understanding of the
content about prevention presented to them. Therefore, the low educational level of the women
interviewed in our study may justify the 61.7% rate of DNA/HPV.

As a signi�cant difference among users of illicit drugs, it was found that 70.37% had the �rst coitus
between 15 and 19 years; 53.7% had more than 7 sexual partners so far; 74.07% practice oral sex and
83.33% anal sex.

Regarding age, Queiroz, Cano and Zaia (2007) report that HPV infection has a higher incidence among
women in the age group between 20 and 40 years, since in this age group, sexual practice is more
frequent. They also emphasize that it is in this age group that the disease presents its most latent form,
and that because of this, its identi�cation becomes more di�cult, a fact that facilitates the transmission.

Sharing the same thinking, Sellors et al. (2003) states that HPV infection is 3 to 4 times more prevalent in
young adult women than in women aged 35–55 years. (SELLORS et al., 2003 apud NAKAGAWA,
SCHIRMER, BARBIERI, 2010).

Corroborating with our �ndings, Fedrizzi (2011) argues that sexual behavior, such as large numbers of
partners and early initiation of sexual activity, are factors that relate to HPV virus contamination and also
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to other types of STDs. Epidemiological studies on infection (3,4) have documented a substantial
preponderance in which, early age of sexual debut and low adherence to condom use constitute risk
factors for both infection and reinfection by HPV.

Among the participants in the positive DNA/HPV study, there was a higher proportion of sexually
transmitted infections (STIs) among illicit drug users (27.9%) when compared to non-users (9.27%) (p>
0,05).

According to the National Cancer Institute (INCA), it is proven that 50% to 80% of women with active sex
life will have some type of infection caused by one or more types of HPV at some point. It reports that
most of these infections will be transient, due to the immune system �ghting them, especially among
younger ones. However, it emphasizes that although the immune system develops antibodies, they will
not always be su�cient to �ght and eliminate viruses (INCA, 2019).

In the words of Simões and Zanusso Júnior (2019, 104) it is had that:

[…] Human Papilloma Virus (HPV) infection is the main risk factor for cervical cancer. Other factors have
been identi�ed as at risk, such as socioeconomic and environmental and lifestyle, which include early
onset of sexual activity, plurality of sexual partners, smoking, inadequate hygiene habits and prolonged
use of oral contraceptives. In the early stages cervical cancer is asymptomatic, and the discovery of the
disease is done through the result of cytopathological examination (Papanicolaou) that should be done
regularly.

However, for Rosa et al (2009), only the presence of HPV does not constitute su�cient reason for the
presence of malignancy, since only a small percentage is that it evolves into cancer and when there is the
presence of high oncogenic risk and pre-malignant lesions that persist for decades.

Among the different types of viruses classi�ed as high-risk, Campisi (2009) and Scudellari (2013), report
that the highest risk for causing infections are HPV–16 and HPV–18, when compared to the other types,
once that these are associated to the DNA of the host, being associated in a world-wide level, to the cases
of cancer. The authors also say that the vaccine becomes a preventive option, but it only acts as a
preventive way, in people who had access to it before they started sexual life.

When associated with HPV + and other STIs in drug users we had syphilis as the main related infection
(9.3%). Compared to data from the Epidemiological Bulletin of Syphilis we had a lower but worrying
percentage, since studies indicate the return of this epidemic in Brazil (BRASIL, 2018). In a study by Lopes
et al. (1997) in a Brazilian penitentiary reported that the prevalence of active syphilis in the studied
population was (5.7%) which they are numbers that draw near to those found in our study. In view of the
above, we see the need for strengthening in the incentive and dissemination in the realization of rapid
tests offered in basic health units.

The results of the preventive tests showed that 88.88% of drug users and 92.59% of non-users presented
cytological data with no malignancy / alterations. However, illicit drug users have a higher percentage of
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cytologic changes (low grade SIL + high grade SIL - 11.1%) than nonusers (7.4%), which are statistically
signi�cant.

Among the users of illicit drugs, the risk of STI contamination becomes much greater, due to sexual
behaviors being mostly impulsive and insecure, with unprotected sex and with multiple partners
(GUIMARÃES et al., 2018; WENDLAND et al., 2018a).

It was evidenced in the research that among users of illicit drugs, 74.07% and 83.33% practice anal and
oral sex respectively; 94.44% do not take contraceptives. However, we did not identify relation between
contraceptive and higher risk for infection (ENTIAUSPE, et al, 2014).

In fact, drug users are a population with a high index of vulnerability to HIV infection, both due to the
proper forms of drug use with needle sharing and other materials in the non-parenteral use, as well as
through the practice of non- insurance, which often reverts to one of the ways they can get the drugs they
use (ROSS, WILLIAMS, 2001).

According to Caiaffa et al. (2006), in the late 1980s and mid–1990s injecting drug users (IDUs) were
most responsible for the country’s HIV epidemic.

In this way, it is perceived that drug users constitute a population that must be constantly vigilant, since
the contagion of the various STIs occurs, in the great majority, among those who live a disorderly life and
without great concern for hygiene and health. In addition, the transmission of HPV occurs in various
ways, either by contact between the sex organs, in anal intercourse that can lead to viral infections and
neoplasias, and even through oral sex (ROSA et al., 2009).

The prevention of the virus is based mainly on the adoption of condoms during sexual intercourse by
both women and men, and preventive exams such as the pap smear that detects in early time existent
neoplasias (CIRINO; ICHIATA: BORGES, 2010).

It should be emphasized that the National Cancer Institute (INCA, 2019) states that persistent infection,
caused by HPV, plays a major role in the development of cervical cancer, since studies show that the virus
is present in more of 90% of con�rmed cases of cervical cancer.

Conclusion
In this study, we identi�ed a higher probability of positive HPV associated with other STIs for the
following women: single, brown, middle school, alcohol-consuming, and multiple partners.

In this context and in view of the vulnerability of women to STIs and the high in�uence caused by the
socioeconomic context in the course of these infections, the importance of public policies that establish
appropriate actions / strategies for their prevention, early diagnosis and treatment is emphasized, so that
there is promotion in the quality of life of this population.
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