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ABSTRACT
Introduction: Human papillomavirus (HPV) infection
is a cause of premalignant and malignant cancer in the
lower genital and digestive tracts. In Brazil, there have
been no prevalence studies that included a nationwide
sample, and the prevalence of HPV has not been
determined in many regions.
Methods: We will search the EMBASE, LILACS,
MEDLINE, Web of Science and SciELO databases and
previously published review articles to identify original
research articles assessing HPV prevalence of the
perineal (cervical, penile and anal) and oral areas. No
exclusion criteria related to language or publication
date will apply. 2 reviewers will independently screen
for eligibility and perform data extraction.
Discrepancies will be resolved through consensus; the
opinion of a third reviewer will be sought as necessary.
Relevant measures and data about study and
population characteristics will be extracted from the
included studies. Where possible, study prevalence will
be pooled using a random-effects meta-analysis. The
methodological quality of the studies will be assessed
using an adapted version of the NIH ‘Quality
Assessment Tool for Observational Cohort and Cross-
Sectional Studies’. The overall quality of evidence will
be assessed using Grading of Recommendations
Assessment, Development and Evaluation (GRADE).
Ethics and dissemination: We expect to estimate
the prevalence of perineal and oral HPV infection in the
general population as well as the prevalence of HPV
infection in individuals with premalignant and
malignant lesions in Brazil and its 5 geographic
regions. This systematic review does not require ethical
approval.
Trial registration number: CRD42016032751.

INTRODUCTION
Cervical cancer is the fourth most frequent
type of cancer among Brazilian women,
excluding non-melanoma skin tumours. The
crude incidence rate for 2014 has been esti-
mated at 15.3 cases/100 000 women.
However, the prevalence varies in different

Brazilian geographic regions and is higher in
the North and Central-West.1

Oral cancer is the fourth most common
type of cancer among men in the Southeast
and Northeast Brazilian regions (excluding
non-melanoma skin tumours). In Brazil, in
2014, the incidence of oral cancer in men
was 11.54 cases/100 000, and in women it
was 3.92/100 000.1

The human papillomavirus (HPV) has
been found to be a cause of premalignant
and malignant tumours in the lower genital
and digestive tracts.2 There are more than
100 HPV types,3 and the most carcinogenic
types affecting the cervix are the following:
16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, and
59.4 HPV infection accounts for more than
99% of cases of cervical cancer, whereas non-
oncogenic HPV types, such as 6 and 11, are
responsible for 90% of anogenital warts (pap-
illoma).5–7 HPV is also associated with oropha-
ryngeal cancer.8 9 Approximately 90% of
HPV-positive oropharyngeal squamous cell
carcinomas are associated with HPV type 16.10

The global prevalence of HPV infection is
∼12%, with substantial regional variation.11 12

Strengths and limitations of this study

▪ To the best of our knowledge, this is the first
systematic review evaluating the overall human
papillomavirus prevalence in Brazil, stratified by
geographic region.

▪ This study could potentially inform the gaps in
the literature and assess the need for a new ori-
ginal study with a nationwide sample.

▪ The quality of evidence for all outcomes will be
judged using the Grading of Recommendations
Assessment, Development and Evaluation
(GRADE) approach.

▪ We anticipate that there may be variations across
studies related to sample size, participants and
sociodemographic regional differences. We will
control for this heterogeneity with the statistical
analyses described in the methods section.
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In the USA, the prevalence of HPV is 42.5% in women
aged 14–59 years.7 A previous review on cervical HPV
infection in Brazil showed an overall prevalence of cer-
vical HPV infection ranging from 13.7% to 54.3% in the
general population and from 10% to 24.5% among
women with normal cytological results.5 Although there
is limited information available about HPV prevalence
in other parts of the body, such as oral and oesophageal,
a recent review of 4581 cancer-free participants showed
a 4.5% (95% CI 3.9% to 5.1%) prevalence of oral HPV
infection in the USA.13

The absence of a national database and screening for
precancerous lesions imposes limitations on the plan-
ning of surveillance strategies and hinders primary
healthcare prevention. Additionally, HPV vaccination in
Brazil began in 2014, using the extended schedule (0, 6
and 60 months), in girls aged 9–13 years. Understanding
the prevalence of HPV prior to vaccination will be useful
for monitoring the national vaccination programme’s
impact and evaluating changes in the differential
regional distribution of HPV in Brazil.
Therefore, the primary objective of this systematic

review will be to assess the prevalence of genito-anal
area (cervical, penile and anal region) and oral HPV
infection in the general population in Brazil. The sec-
ondary objective is to evaluate the prevalence of HPV
infection in individuals with premalignant and malig-
nant lesions in Brazil.

METHODS AND ANALYSIS
Protocol and registration
This systematic review protocol is prepared according to
the Preferred Reporting Items for Systematic reviews
and Meta-Analysis Protocols (PRISMA-P) statement (see
online supplementary additional file 1).14 This review
protocol has been registered in the PROSPERO
International Prospective Register of systematic reviews
(http://www.crd.york.ac.uk/PROSPERO), registration
number CRD42016032751.

Literature search
We will search the following databases: EMBASE,
LILACS, MEDLINE, Web of Science and SciELO. Search
terms will include relevant headings and keywords in the
title, abstract and text, including human papillomavirus,
prevalence and Brazil. The search strategy is presented
in online supplementary additional file 2. This search
strategy will be performed in cooperation with a
research librarian.
We will evaluate the reference lists of identified publi-

cations for additional studies. A Brazilian specialist in
the area will be contacted to identify unpublished and
ongoing studies. Additionally, we will use the website
‘bancodeteses.capes.gov.br’ to identify dissertations in
the area, and websites such as the Grey Literature
Report (http://www.greylit.org) will be searched as grey
literature. Additionally, the Department of IST/HIV has

an extensive scientific network, and personal informa-
tion from experts in the area will be personally gathered.
Data from conference proceedings will be included,
even without an answer from the authors, if the abstract
provides enough information to assess its eligibility and
to collect at least the overall prevalence and number of
participants.

Eligible criteria
This systematic review will include studies meeting the
following criteria: (1) randomised controlled trials,
cohort studies, cross-sectional studies and prevalence
studies; (2) studies evaluating the prevalence of perineal
(cervical, penile and anal region) and oral HPV infec-
tion in Brazil; (3) HPV assessments through PCR, hybrid
capture or any described genotyping methodology. We
will exclude studies evaluating only pregnant women
and studies that analysed material such as blood, sperm
and urine. No gender, age, language or date restrictions
will be applied.

Study selection and data extraction
Two independent reviewers will screen the titles and
abstracts of all studies initially identified, according to
the selection criteria. The same researchers will inde-
pendently perform data extraction for full text review,
using standardised forms. Discrepancies will be resolved
through consensus; the opinion of a third reviewer will
be sought if necessary. The following data will be col-
lected: publication title, authors, publication year, study
design, characteristics of the population (number of par-
ticipants, age, gender, race, educational level, sexual
history information, comorbidities and geographical
region in Brazil), number of HPV-positive and
HPV-negative women, HPV type, HPV detection and
genotyping methodology, HPV vaccination history, HPV
risk factors (ie, oral sex, multiple sexual partners) and
the presence of HIV. For cohort and randomised
studies, only the baseline characteristics of the popula-
tion will be extracted. For systematic reviews, we will only
scan the reference lists for additional studies. If the
study is reported in duplicate, the study published
earlier or the one that provides more information will
be included. An email will be sent to the authors of eli-
gible duplicated studies to ask for additional details
about these articles.

Risk of bias (quality) assessment
Once all searches have been completed, the included
studies will be assessed for quality using an adapted
version of the NIH ‘Quality Assessment Tool for
Observational Cohort and Cross-Sectional Studies’.15

The overall quality of evidence will be assessed using
Grading of Recommendations Assessment, Development
and Evaluation (GRADE), using the same principles and
domains applied in the quality assessment for prognostic
studies.16
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Strategy for data synthesis
We will provide a clear narrative synthesis and summary
tables of the findings from the included studies, struc-
tured around the HPV prevalence. When possible, data
will be pooled using a meta-analytic approach. The
random-effects model will be used to calculate pooled
prevalence and corresponding 95% CI. If possible, the
prevalence of HPV infection in Brazil will be adjusted,
considering the population of each one of the five main
Brazilian regions (North, Northeast, Centre-West,
Southeast and South). The heterogeneity of the findings
will be assessed using both the χ2 test and the I2 statistic.
Sensitivity analysis will be performed by subgroup ana-
lyses and meta-regression to investigate the effect of
study-level characteristics, such as age, gender, HPV type
and methodological quality score, whenever possible.
Publication bias across studies will be evaluated using
funnel plots and Begg’s tests. We will perform subgroup
analysis for geographic area (Brazilian region), body
region (cervical, penile, anal and oral regions), method
of HPV assessment, HIV co-infection and the presence
of premalignant or malignant lesions. If possible, we will
also perform subgroup analyses for age, gender and
HPV type. Studies in which the HPV type (high or low
risk) was not assessed or was not reported will be
excluded from the HPV type-specific analyses. A table
with the characteristics of studies included will be used
to present the results, and the GRADE approach will be
used to assess the quality of the body of evidence.
Analysis will be performed using R, V.3.2.3, packages
meta V.4.3-2 and metaphor.17 18

ETHICS AND DISSEMINATION
In Brazil, HPV vaccination started in 2014 and is pro-
vided by the National Health System Sistema Único de
Saúde (SUS). It is expected that the vaccination pro-
gramme will decrease HPV infection and HPV-related
cancer, improving healthcare and reducing healthcare
costs. Prevalence studies are often used to plan public
health actions and evaluate national control pro-
grammes. There are no HPV prevalence studies with a
nationwide sample in Brazil. Single studies show hetero-
geneous results, assessing populations from different
geographic areas, with different baseline risks and using
diverse methods for HPV assessment.
The previous review on cervical HPV prevalence5 pub-

lished in Brazil in 2010 searched few databases, did not
include the HIV-positive population and did not analyse
premalignant and malignant lesions. Another review on
oral HPV was published in 2015 but had language
restrictions.19 No systematic review has been conducted
to estimate the overall prevalence of HPV infection in
Brazil.
With this systematic review, we expect to estimate the

prevalence of HPV in Brazil, to identify gaps in the lit-
erature and to assess the need for a new original study
with a nationwide sample. The results of this systematic

review will be used to compare the prevalence of HPV
in different geographical regions of the country as well
as the characteristics of the studied populations.
However, it is unlikely that this systematic review will

end with sufficient evidence on the national prevalence
of HPV to provide adequate baseline data to monitor
the effect of the Brazilian HPV vaccination programme
over time. To meet the Brazilian Ministry of Health
needs, we have already started a working group to
design and conduct a nationwide study to determine the
prevalence of HPV. The Prevalence of Papillomavirus in
Brazil (POP-Brazil) study will investigate the prevalence
of HPV infection in men and women aged 16–25 years,
from primary healthcare units, in all state capital cities
in Brazil. The present review will provide support for the
development and organisation of the POP-Brazil study
and show the gaps in the evaluation of HPV prevalence
on a national magnitude.
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