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types and risk factors in cervical samples from human
immunodeficiency virus-positive women attending three human
immunodeficiency virus-acquired immune deficiency syndrome
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Human immunodeficiency virus (HIV)-positive patients have a greater prevalence of coinfection with human
papillomavirus (HPV) is of high oncogenic risk. Indeed, the presence of the virus favours intraepithelial squamous
cell lesion progression and may induce cancer. The aim of this study was to evaluate the prevalence of HPV infec-
tion, distribution of HPV types and risk factors among HIV-positive patients. Cervical samples from 450 HIV-
positive patients were analysed with regard to oncotic cytology, colposcopy and HPV presence and type by means
of polymerase chain reaction and sequencing. The results were analysed by comparing demographic data and data
relating to HPV and HIV infection. The prevalence of HPV was 47.5%. Among the HPV-positive samples, 59% in-
cluded viral types of high oncogenic risk. Multivariate analysis showed an association between HPV infection and
the presence of cytological alterations (p = 0.003), age greater than or equal to 35 years (p = 0.002), number of part-
ners greater than three (p = 0.002), CD4* lymphocyte count < 200/mm* (p = 0.041) and alcohol abuse (p = 0.004).
Although high-risk HPV was present in the majority of the lesions studied, the low frequency of HPV 16 (3.3%), low
occurrence of cervical lesions and preserved immunological state in most of the HIV-positive patients were factors
that may explain the low occurrence of precancerous cervical lesions in this population.
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Human papillomavirus (HPV) is the main aetiologi-
cal agent for cervical lesions worldwide (Walboomers et
al. 1999) and the persistence of high-risk HPV infection
is closely associated with the development of intraepithe-
lial neoplasia and cervical cancer (Naucler et al. 2011).

The distribution of HPV types varies according to
the geographical area and risk factors for acquiring the
infection (Giuliano et al. 1999, Clifford et al 2005). In
some regions of Europe and North America, the prev-
alence of HPV 16 is approximately 43%, regardless of
whether a woman is human immunodeficiency virus
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(HIV)-positive or HIV-negative (Hariri et al. 2011, Mar-
tin et al. 2011, Garbuglia et al. 2012). However, in other
regions, such as in Africa, HPV 39, HPV 52 and HPV 58
are equally prevalent in HIV-positive patients (Macleod
et al. 2011, Rahman et al. 2011). Despite regional differ-
ences in the distribution of viral types, HPV 16 is highly
prevalent in cervical cancer patients in comparison with
individuals without cancer, regardless of whether these
women also have HIV (Naucler et al. 2011).

In the southern and southeastern regions of Brazil, the
overall prevalence of HPV among HIV-positive women
ranges from 48-78.8% (Grinsztejn et al. 2009, Corréa et
al. 2011, Melgaco et al. 2011, Aragjo et al. 2012, Luz et
al. 2012). In the city of Rio de Janeiro, the types most
frequently found have been HPV 16, HPV 53 and HPV
58 (Melgago et al. 2011), which suggests that there is a
greater circulation of non-vaccinal viral types in Brazil.
The present study had the objectives of evaluating the
prevalence and identifying the risk factors of HPV infec-
tion and of describing the distribution of viral types in a
cohort of HIV-positive women who were attended at three
reference centres for HIV/acquired immune deficiency
syndrome (AIDS) in the northeastern region of Brazil.
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PATIENTS, MATERIALS AND METHODS

Study design - The patients included in this study
formed part of a prospective cohort of HIV-positive
women who were attended at Correia Picango Hospital,
Clinics Hospital and Integrated Health Centre Amaury
de Medeiros (CISAM) between May 2007-August 2011.
These three hospitals are reference centres for HIV-
AIDS. The results related to the prevalence of HPV and
the identification of risk factors for infection were ob-
tained at the baseline evaluation of the cohort, whereas
the data regarding the evolution of infection were ob-
tained during the monitoring period. The study included
450 adult HIV-positive women who were attended at the
gynaecology services of these three hospitals. The inclu-
sion criteria were 18 years or older, a known HIV-posi-
tive status and agreement to participate in the study with
a signed consent statement. Among these, 219 patients
returned to the service at least once for follow-up.

Data-gathering and standardisation of techniques
- All the women answered a questionnaire for a clini-
cal-epidaemiological assessment and underwent colpos-
copy and cytological examination. The colposcopy was
performed by a member of the research team and in ac-
cordance with the Rome international nomenclature for
classifying colposcopic features (SBPTGIC 2003). Dur-
ing the colposcopic examination, cervical scrapings were
collected for cytopathological and molecular analyses
using cytobrushes and then added to TE solution (10 mM
Tris-HCI, 1 mM EDTA, pH 7.8). The results from the
cytological tests were classified in accordance with the
standards in the Brazilian guidelines for uterine cervical
cancer screening (INCA 2011). In cases in which atypia
were identified by colposcopy, cervical biopsy fragments
were sent (preserved in 10% formol) for histopathological
analysis, taking into consideration the criteria described
in the literature (Schneider & Schneider 1998).

The cervical scraping samples were stored at -20°C
and subsequently used for molecular analyses, which in-
cluded investigation of the HPV genome and, in positive
cases, molecular typing.

HPYV detection - Genomic DNA was extracted from
the cervical samples using a proteinase K protocol.
Briefly, 20 pL of proteinase K (10 mg/mL) was added
to 100 puL of a cervical cell suspension in TE buffer and
incubated at 65°C for 16 h. After enzyme inactivation at
94°C for 10 min, the DNA was purified with one volume
of phenol-chloroform solution. The DNA was recovered
by centrifugation at 10,000 g for 5 min and washed once
with chloroform solution. Following incubation of the
DNA solution with 0.7 volumes of isopropanol for 16 h
at -20°C, the DNA was recovered by centrifugation and
suspended in pure water.

The DNA quality was assessed in terms of its capac-
ity to amplify the human constitutive gene gapdh (glyc-
eraldehyde-3-phosphate dehydrogenase) using the GAP-
DHF primer (5’GTCTCCACCACCATGGAGAAGGCT)
and GAPDHR primer (5 CATGCCAGTGAGCTTC-
CCGTTCA) and the following conditions: 5 min at 94°C,
followed by 35 cycles of 1 min at 94°C, 1 min at 60°C
and 1 min at 72°C. The samples that were positive for

amplification of the gapdh gene were then subjected
to polymerase chain reaction (PCR) using the primers
MY09 (CGTCCMARRGGAWACTGATC) and MY1l1
(GCMCAGGGWCATAAYAATGG), which amplify a
450-bp fragment from the L1 region of HPV, as previ-
ously described (Manos et al. 1989). The reaction was
prepared with 25 uM of each primer, 200 uM dNTP, 2.8
mM MgCl, and one unit of DNA polymerase in 1x buf-
fer. The amplification conditions consisted of 5 min at
94°C, followed by 35 cycles of 1 min at 94°C, 40 s at
55°C and 45 s at 72°C. A final extension of 72°C for 10
min was performed. All PCR reagents were purchased
from Invitrogen (Carlsbad, USA). The amplified prod-
ucts were viewed under ultraviolet light in 2% agarose
gels in TAE buffer stained with 0.5 pg/mL of ethidium
bromide and photographed using a Polaroid GelCam
(Minnetonka, USA) camera.

HPV typing - The PCR products that were HPV-
positive were subjected to DNA sequencing in both di-
rections, using the same primers as in the amplification
stage, to characterise the viral type. This was performed
using the BigDye® protocol (Applied Biosystems, USA),
as described by the manufacturer, with the ABI 3100 ge-
netic analyser (Applied Biosystems). The chromatograms
were first viewed using the Mega 5.0 software (Tamura
et al. 2011) to evaluate the quality of the sequence. Sam-
ples presenting defined peaks and low background on
the chromatogram were subjected to the NCBI BLASTN
software (ncbi.nlm.nih.gov) to identify the HPV type.

Statistical analysis - The clinical-epidaemiological
and laboratory data were entered into a database using
Excel 2007 software. To assess the prevalence of HPV
infection, women presenting at least one sample that had
been found to be positive by PCR were considered posi-
tive. The HPV types were classified according to their
phylogenetic characteristics, as previously discussed in
the literature (de Villiers et al. 2004). Age was categorised
by taking a median of 35 years to enable comparisons with
the findings in the literature (Garbuglia et al. 2012). The
association with smoking was analysed by considering
smokers and former smokers either together or separately
in relation to non-smokers. Regarding the variable of al-
cohol abuse, the term “light drinker” was used to mean
women whose alcohol intake over the last three months
did not exceed 14 days per month and whose daily dose
was limited to one glass of wine or distilled drink (250
mL) or one can of beer (350 mL); women with greater al-
cohol intake were categorised as “heavy drinkers”. Drug
users were considered individuals who were using or had
used any illegal drug (smoked, sniffed or injected). The
cut-off point for CD4* T lymphocytes in 200 cells/mm?
was used to indicate immunosuppression in the patients.

Stata 10.0 software (Stata Corp LP, USA) was used
for the statistical analysis. In the univariate analysis, the
odds ratio (OR) and their respective 95% confidence
intervals (CI) and p-values (2 test and the likelihood
ratio) were estimated. Associations producing a p-value
< 0.05 were considered statistically significant. A p-
value < 0.25 was used as a criterion for the inclusion of
variables in the multivariate analysis; to remain in the
model, a p-value < 0.05 or adjusting the value of another
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variable OR for a value higher than 10% was utilised.
The Mann-Whitney U test was used in the analysis of
the medians of continuous variables groups. The kappa
(k) statistic was used to measure the agreement between
two consecutive analyses in the study.

Ethics - This study was approved by the Research
Ethical Committee of the CISAM under the registration
0011.0.250.000-05. All women who agreed to participate
in the study signed an informed consent form.

RESULTS

Identification of risk factors for HPV infection - HPV
infection was investigated among 450 HIV-positive
women who were attended at three reference centres
for HIV-AIDS in the state of Pernambuco (PE). Among
these, 214 (47.5%) were coinfected with HPV. A total of
310 women (68.9%) filled out the research questionnaire
completely. The losses are described in Figure.

A univariate analysis of the association between HPV
infection and socio-demographic variables, habits, char-
acteristics associated with HPV infection and character-
istics associated with HIV infection is shown in Table 1.
The characteristics of the women coinfected with HPV
were found to be similar to those of the HIV-positive
women without detectable HPV infection in relation to
family income (p = 0.352), smoking (p = 0.384), drink-
ing (p = 0.184), use of drugs (p = 0.350) and pregnancy
at diagnosis (p = 0.357). Conversely, age under 35 years
(p=10.005), length of time since HIV infection less than
24 months (p = 0.026), number of partners greater than
three (p = 0.028), CD4" count < 200/mm? (p = 0.044)
and a schooling level greater than eight years (p = 0.026)
were shown to be associated with HPV coinfection.

The HPV-positive patients predominantly presented
cervical lesions (p < 0.000); however, there was no as-
sociation between the presence of cervical lesions and
the degree of oncogenicity (p = 0.884) (data not shown
in Table I). The presence of cervical lesions, although
statistically associated with HPV infection, was not in-
cluded in the multivariate model because it is not consid-
ered a risk factor for HPV infection.

In the multivariate analysis, the following factors
remained in the final model: age under 35 years (p =
0.001), schooling level (p = 0.04), number of partners
greater than three (p = 0.01), CD4" T lymphocyte count
< 200/mm? (p = 0.018), light drinking (p = 0.018) and
heavy drinking (p = 0.003) (Table II).

In an additional analysis, considering all the cytol-
ogy specimens evaluated (baseline and subsequent as-
sessments), HPV infection was found in 65.8% (54/82)
of the samples with cytological alterations, whereas only
31.8% (145/521) of the samples without cytological al-
terations were HPV-positive. Of the 54 HPV-positive
samples with cytological alterations, seven were diag-
nosed as atypical squamous cells of undetermined sig-
nificance (ASCUS) (13%) by the cytological evaluation,
two as atypical squamous cells-cannot exclude high-
grade squamous intraepithelial lesion (ASC-H) (3.7%),
three with the presence of HPV (5.5%), 27 as low-grade
squamous intraepithelial lesion (LGSIL) (50%) and 15
as high-grade squamous intraepithelial lesion (HGSIL)

(27.8%). Of the 28 HPV-negative samples with altera-
tions by the oncotic cytological evaluation, 11 had a di-
agnosis of ASCUS (39.3%), one had evidence of HPV
infection (3.6%), 12 were diagnosed as LGSIL (42.9%)
and four were diagnosed as HGSIL (14.3%).

HPV typing - Among the 450 women studied, 214
(47.5%) were coinfected with HPV. Of these, 178 had
HPV typing performed on at least one occasion. The
types found most frequently were HPV 53 (14.5%),
HPV 58 (13.5%), HPV 31 (10.7%), HPV 6 (9.3%), HPV
61 (8.9%) and HPV 11 (7.5%), representing 64.4% of all
the cases. The types HPV 16 (3.3%) and HPV 18 (1.9%)
presented low frequencies.

Among the 54 HPV-positive samples with cyto-
logical alterations, the viral type was identified in 49
(90.7%). Of the 39 samples with mild dysplasia (ASCUS,
ASC-H, HPV and LGSIL), 21 (54%) were typed as pre-
senting high-grade HPV, among which HPV 53 was the
most frequent type (8 samples). Among the women with
moderate dysplasia (HGSIL), high-grade HPV was also
identified in 53% of the 15 samples evaluated, among
which HPV 58 was the most prevalent type (3/8).

Eorolling ITV+ women
(461 conseculive women)

HPV testing
(450)

21 missing only cytotesting

No (25)

No (94)

Questionnaire
(310)

irc dnm)

119 missing ¢

310 full estudied women

Fluxogram showing the population stratification according the per-
formed testing and missing data. HPV: human papillomavirus.

Biopsies were performed in HPV-positive samples
that presented atypia on colposcopy, among which 20
(40%) did not present any histological alteration and eight
were diagnosed as HPV (16%), 12 as cervical intraepithe-
lial neoplasia (CIN) I (24%), nine as CIN II (18%) and
one as CIN III (2%). The most prevalent HPV types in
the biopsies were HPV 16 (in 3 CIN II cases), HPV 31 (in
3 CIN I cases) and HPV 53 (in 1 CIN I and CIN II case).
The sample diagnosed with CIN III presented HPV 33.

In contrast, among the seven samples positive for
HPV 16 in our study, only one was characterised as HG-
SIL based on cytology and CIN II from biopsy. Of the
six that were negative by cytology, three had an indi-
cation for performing a biopsy: two were histologically
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TABLE I

Univariate analysis of the association between human papillomavirus (HPV) infection and socio-demographic variables,
habits, characteristics associated with HPV infection and characteristics associated with human immunodeficiency virus
(HIV) infection among HIV-positive women attending three reference centres for HI V/acquired immune
deficiency syndrome in Recife, Brazil, 2008-2010

HPV positive HPV negative Odds ratio
Characteristic n (%) n (%) (95% CI) P

Socio-demographic

Age (median: 34 years)

>35 48 (36.92) 104 (52.79) 0.52 (0.33-0.82) 0.005

<35 82 (63.08) 93 (47.21) 1.00 -
Illiteracy

No 19 (14.29) 24 (11.76) 1.23 (0.64-2.35) 0.422

Yes 114 (85.71) 178 (87.25) 1.00 -
Schooling (years)

>8 54 (40.60) 58 (28.86) 1.68 (1.06-2.67) 0.026

<8 79 (59.40) 143 (71.14) 1.00 -
Income (minimum wage)

<1 38 (32.76) 49 (27.68) 1.27 (0.76-2.11) 0.352

>1 78 (67.24) 128 (72.32) 1.00 -

Habits

Smoking

Smokers 29 (24.58) 31 (17.92) 1.50 (0.83-2.74) 0.177

Former smokers 27 (22.88) 42 (24.28) 1.03 (0.58-1.84) 0.902

Non-smokers 62 (52.54) 100 (57.80) 1.00 -
Alcohol intake

Heavy drinker 10 (7.75) 24 (12.12) 0.50 (0.22-1.14) 0.102

Light drinker 66 (51.16) 110 (55.56) 0.72 (0.45-1.16) 0.184

Abstainer 53 (41.09) 64 (32.32) 1.00 -
Smoked drug use

Yes 22 (16.92) 26 (13.07) 1.35 (0.73-2.51) 0.333

No 108 (83.08) 173 (86.93) 1.00 -
Sniffed drug use

Yes 15 (11.72) 20 (10.10) 1.18 (0.58-2.40) 0.645

No 113 (88.28) 178 (89.90) 1.00 -
Drug use

Yes 24 (19.51) 30 (15.46) 1.32 (0.73-2.39) 0.350

No 99 (80.49) 164 (84.54) 1.00 -

HPYV related

Number of sexual partners

>4 56 (45.90) 64 (33.51) 1.68 (1.05-2.68) 0.028

1-3 66 (54.10) 127 (66.49) 1.00 -
Pregnancy on HPV diagnosis

Yes 24 (18.75) 29 (14.87) 1.32 (0.72-2.39) 0.357

No 104 (81.25) 166 (85.13) 1.00 -
Papanicolaou testing

No 27 (21.09) 44 (22.22) 0.93 (054-1.60) 0.810

Yes 101 (78.91) 154 (77.78) - -
Frequency of Papanicolaou testing

Other 39 (32.50) 52 (29.05) 1.18 (0.71-1.94) 0.525

At least once a year 81 (67.50) 127 (70.95) - -
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HPV positive HPV negative Odds ratio
Characteristic n (%) n (%) (95% CI) p
Presence of cytological alterations
Yes 31 (25.62) 18 (9.52) 3.27 (1.73-6.17) 0.000
No 90 (74.38) 171 (90.48) 1.00 -
HIV related
CD4" T lymphocyte count”
<200/mm? 23 (20.54) 18 (10.40) 2.21 (1.13-4.31) 0.044
>200/mm? 89 (79.46) 154 (89.02) 1.00
Length of time since HIV diagnosis (months)
>24 69 (55.20) 133 (67.51) 0.59 (0.37-0.94) 0.026
<24 56 (44.80) 64 (32.49) - -
Use of anti-retroviral therapy
No 33 (30.28) 41 (22.53) 1.49 (0.87-2.55) 0.142
Yes 76 (69.72) 141 (77.47) 1.00 -

a: on the CD4" T cells count the result closest to the date of the interview was considered. CI: confidence interval.

characterised as CIN II and one was negative. The three
women who presented CIN II based on histological
evaluations had CD4* T lymphocyte counts greater than
200/mm?. Taking into account the immunological state,
the distribution of high and low-risk HPV among the
immunosuppressed women with CD4" T lymphocytes <
200/mm? did not differ from the distribution among the
women whose immunological state had been preserved,
i.e., with CD4" T lymphocytes > 200/mm?® (p = 0.316).

Evolution of HPV infection - Among the HIV-pos-
itive women who were followed-up clinically, the mo-
lecular diagnosis of HPV infection was made for two or
more consecutive cervical samples in the cases of 196
women, 86 (43.8%) of whom were negative for HPV on
both occasions (Table I1I). Of the 76 women who were
positive for HPV on the first occasion, 50 of them were
negative for the other samples, showing a regression rate
of 65.8%. Among the 120 women who were negative for
HPV on the first occasion, 86 (71.7%) of them remained
negative and 34 (28.3%) became positive. The concor-
dance regarding HPV detection between the first and
last samples was considered to be moderate (k = 0.571),
in accordance with the interpretation suggested by Lan-
dis and Koch (1977).

The persistence of HPV infection was observed in
26 women (13.4%) and it was possible to perform typ-
ing on all samples from 23 of them. Six women (26.1%)
showed the same viral type and 17 (74%) presented the
virus with the same degree of oncogenicity but with a
different viral type.

DISCUSSION

In this study performed in HIV-positive women treat-
ed in three centres for HIV-AIDS in PE, the prevalence
of HPV infection was 46.5% and the most frequent viral
types were HPV 53, HPV 58, HPV 31, HPV 6, HPV 61
and HPV 11. HPV infection was associated with age less

than 35 years, time elapsed since the diagnosis of HIV
infection less than 24 months, number of partners higher
than three, CD4" count < 200/mm? and more than eight
years of schooling. Regarding the evolution of HPV in-
fection, a regression rate of 65.8% was observed, in con-
trast to the rate of progression of 28.3%.

TABLE II

Multivariate analysis of the association between human
papillomavirus (HPV) infection and socio-demographic vari-
ables, habits, characteristics associated with HPV infection
and characteristics associated with human immunodeficiency
virus (HIV) infection among HIV-positive women attending
three reference centres for HIV/acquired immune deficiency
syndrome in Recife, Brazil, 2008-2010

HPV infection Odds ratio 95% CI p
Age (years)

>35 0.35 0.19-0.64  0.001

<35 1.00 - -
Schooling (years)

> 38 1.93 1.03-3.63 0,040

<8 1.00 - -
Number of sexual partners

>4 2.30 1.22-433  0.010

1-3 1.00 - -
CD4+ T lymphocyte count

<200/mm? 272 1.19-6.23  0.018

>200/mm? 1.00 - -
Alcohol intake

Light drinker 0.46 0.24-0.87  0.018

Heavy drinker 0.12 0.03-0.48  0.003

Abstainer 1.00 - -

CI: confidence interval.
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TABLE III

Persistence of cervical human papillomavirus (HPV) infec-
tion in human immunodeficiency virus (HIV)-positive
women attending three reference centres for HI V/acquired
immune deficiency syndrome in Recife, Brazil, 2008-2010

Last examination Agreement

First examination Positive Negative Expected Kappa

Positive 26 50 0.571 0.061
Negative 34 86 - -
Total 60 136 - -

Frequency of HPV in cervical infections in HIV-pos-
itive women - The prevalence of coinfection with HPV
(47.5%) among HIV-positive women in PE was similar
to what has been reported in North America and some
European countries, but was lower than that found in
populations in southern and southeastern Brazil (65%)
(Table 1V) (Entiauspe et al. 2010, Melgago et al. 2011,
Aragjo et al. 2012). In this regard, the influence of the
technique used for diagnosing HPV infection needs to
be taken into consideration. A Spanish study showed
that the prevalence of HPV coinfection among 93 wom-
en with HIV-1 infection and normal oncotic cytology
was 41% using the Hybrid Capture II (HC II) method for
detecting HPV, but was 63% using PCR with 16 type-
specific primers (Videla et al. 2009). PCR with degener-
ate MY9/MY11 primers was used in our study and it is
possible that the low prevalence of infection encountered
was due to the lower sensitivity of this method in relation
to methods such as nested PCR or PCR followed by hy-
bridisation, which were used in other groups of patients
(Table 1V). In the city of Rio de Janeiro, in southeastern
Brazil, one study using PCR-restriction fragment length
polymorphism (RFLP) methodology and another using
the HC assay for HPV typing showed the same HPV 16
prevalence, but diverged with regard to the distribution
of the frequency of non-HPV 16 viral types (Grinste-
jen et al. 2009, Melgago et al. 2011). The prevalence will
also be influenced by the patient selection criteria, i.e.,
whether they are recruited at referral services for HIV
patients or at cancer treatment or gynaecological treat-
ment centres (Naucler et al. 2011).

The HIV-positive women were more susceptible
to infection by high-risk HPV types that are known to
be less prevalent, such as HPV 53 (14.4%) and HPV 58
(13.4%), than to types HPV 16 (3.3%) and HPV 18 (1.9%).
HPV 16 is the type found most frequently in HIV-neg-
ative women in PE in association with the presence of
CIN (Brandao et al. 2009, Baldez et al. 2012). Although
a greater prevalence of types HPV 39, 52, 53, 56, 58 and
68 than of HPV 16 has been found among HIV-positive
women in previous studies, the HPV 16 infection rate
was higher than what was found in the present study
(Luque et al. 2006, Grinstejen et al. 2009, Macleod et
al. 2011, Rahman et al. 2011, Garbuglia et al. 2012). In

southeastern Brazil, HIV-positive women present a no-
tably higher frequency of infection with HPV 16 (~20%)
(Grinstejen et al. 2009, Melgago et al. 2011). HPV 16 was
also reported to be of high prevalence in HIV-negative
women in southeastern of Brazil, suggesting that the fre-
quencies of viral types may also be related to the geo-
graphical distribution of the viral types, independent of
HIV status (Nicol et al. 2013). However, we cannot rule
out the possibility that the low frequencies of HPV 16
and HPV 18 infection in our study may have been re-
lated to the impossibility of determining the viral type
in 50 of our samples. The sequencing chromatograms
for these samples suggested that cervical infection due
to more than one type of HPV was present and this was
also confirmed by the banding pattern obtained through
the PCR-RFLP protocol (data not shown). However,
even considering the possibility that these 50 samples
with multiple infections might have included HPV 16,
the frequency of this type would still be low.

Risk factors for HPV infection - The relationship be-
tween the presence of HPV and cervical oncotic cytolog-
ical alterations with the presence of CIN has been recog-
nised in several studies (Macleod et al. 2011, Martin et al.
2011, Melgaco et al. 2011, Rahman et al. 2011). However,
there is some controversy regarding the causal relation-
ship between epithelial alterations and HPV infection,
i.e., between whether epithelial lesions are risk factors
for HPV infection or whether they are a consequence of
HPV infection. A cohort study among HIV-positive and
HIV-negative sex workers showed that chronic infec-
tions with a high potential for epithelial damage, such
as due to Neisseria gonorrhoeae and Chlamydia, are
associated with the acquisition of high-risk HPV, but
not with bacterial infections that produce less epithelial
damage (Veldhuijzen et al. 2011). Other authors have re-
ported that an association between HPV infection and
bacterial infections and Trichomonas (Rodriguez-Cer-
deira et al. 2012) may occur regardless of any presence
of cytological alterations (Watts et al. 2005), thus acting
as co-factors for the development of CIN II (Bhatla et
al. 2013). Chronic vaginal infections caused by anaero-
bic bacteria act as co-factors for the appearance of CIN,
independent of HPV infection, through the mechanism
of the loss of the natural barrier of lactobacillus, with
alterations in the vaginal pH and the production of DNA
adducts (Gillet et al. 2012). The lack of information on
associated bacterial infections and the small number of
women with severe cytological alterations did not allow
a more detailed assessment on the association between
HPV infection and the presence of cytological altera-
tions. Within this context, we considered that a tissue
lesion would facilitate the access and establishment of
HPV in the cervical basal layer, but would not be di-
rectly related to a greater chance of exposure and that
the virus might be eliminated with resolution of the le-
sion through an appropriate immunological response.
However, the persistence of active viral infection might
lead to a progressive worsening of the tissue lesion, thus
suggesting that the cytological lesion might be the cause
and consequence of HPV infection. Another important
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TABLE IV
Comparison between reported prevalence of human papillomavirus (HPV) infection and methods used for
detection of the HPV genome in different populations
State Prevalence

Reference (country) HPV (%) Method
This paper PE (Brazil) HIV+ (211/464) 47.5 PCR + sequencing
Hariri et al. (2011) USA HIV+ (1764/4150 ) 42.5 PCR + hybridisation
Martin et al. (2011) Spain HIV- (1062/2461) 43.2 PCR + hybridisation
Garbuglia et al. (2012) Italy HIV+ (244/553) 44.1 RFLP
Grinsztejn et al. (2009) RJ (Brazil) HIV+ (306/634) 48 HCII
Luzetal. (2012) RJ (Brazil) HIV+ (324/703) 48.9 HC1II
Rahman et al. (2011) Kenya (Africa) HIV+ (487/240) 49.3 Chip assay
Luque et al. (2006) NY (USA) HIV+ (105/202) 52 PCR + hybridisation
Entiauspe et al. (2010) RS (Brazil) HIV- (35/60) 58.3 Nested PCR/specific
Melgago et al. (2011) RJ (Brazil) HIV+ (84/140) 60 RFLP
Entiauspe et al. (2010) RS (Brazil) HIV+ (30/38) 66 Nested PCR/specific
Aratjo et al. (2012) MG (Brazil) HIV+ (237/348) 68 Nested PCR/specific
Levi et al. (2002) SP (Brazil) HIV+ (204/208) 98 SFP-PCR/LiPA

HC: Hybrid Capture assay; HIV: human immunodeficiency virus; LiPA: Line Probe assay; MG: Minas Gerais; NY: New York;
PCR: polymerase chain reaction; PE: Pernambuco; RFLP: restriction fragment length polymorphism; RJ: Rio de Janeiro; RS:
Rio Grande do Sul; SFP: short PCR fragment; SP: Sao Paulo; -: negative; +: positive.

point to be considered is that HIV infection might itself
independently increase the risk of cytological alterations
and HPV infection (Yamada et al. 2008).

The gradual decrease in the occurrence of HPV infec-
tion in women over the age of 35 years (p = 0.001) corrobo-
rates the data in the literature (Grinsztejn et al. 2009, Mel-
gaco etal. 2011, Garbuglia et al. 2012) and may be explained
by the decreasing number of sexual partners and acquired
immunity against infections (Confortini et al. 2010).

The number of partners was also associated with
HPV infection among the women studied (p = 0.009).
The association between the number of partners and
the occurrence of HPV infection has been reported in
both HIV-negative women (Burk et al. 1996, Bicca et al.
2013) and HIV-positive women (Grinsztejn et al. 2009)
and can be explained by a greater exposure to sexually
transmitted diseases (Hariri et al. 2011).

Although a length of time since being diagnosed
with HIV of less than 24 months did not remain in the
multivariate model, a study conducted in the city of Rio
de Janeiro among individuals with HIV diagnosed less
than four years previously showed an association with
HPYV infection (p < 0.008) (Melgago et al. 2011).

In general, treatment with antiretrovirals is started
when the levels of CD4" T lymphocytes are lower than
350/mm?; thus, it is possible that HIV-positive patients
may present a certain degree of immunity impairment
after becoming infected, but before the start of treat-
ment, increasing their susceptibility to infection (Palef-
sky 2006). The women with CD4* T lymphocyte counts
less than 200 cells/mm?, which characterises immuno-
suppression, presented an almost three times greater
chance of acquiring HPV infection (p = 0.016), thus cor-

roborating other findings in the literature (Grinsztejn et
al. 2009, Melgaco et al. 2011, Garbuglia et al. 2012).

The association of heavy drinking (p = 0.102) or light
drinking (p = 0.184) with cervical infection due to HPV
was observed with a p-value greater than 0.05 in the uni-
variate analysis, but remained in the final model of the
multivariate analysis (p = 0.003 and p = 0.018, respective-
ly). This possibly occurred because of the association be-
tween alcohol abuse and a number of partners greater than
or equal to four (chi?>= 8.82; p = 0.012), which was also as-
sociated with HPV infection, thus suggesting that alcohol
abuse may have been a confounding variable in our study.
As there is no biological plausibility for alcoholism to be
considered a protective factor for acquiring HPV infec-
tion, we believe that there may have been an information
bias at the time of application of the questionnaire or per-
haps alcoholism expresses another variable that was not
considered in the study. Alcohol abuse was not shown to
be associated with cervical infection due to HPV among
HIV-positive (Melgaco et al. 2011) and HIV-negative
women in southeastern Brazil (Augusto et al. 2014).

The association between smoking and cervical cancer
among HIV-positive patients has been described (Fonse-
ca-Moutinho 2011, Naucler et al. 2011). However, smok-
ing does not appear to be involved in the acquisition of
HPYV infection, even though its role in the pathogenesis
of the development of cervical cancer is known (Frega et
al. 2006). We found no association between smoking and
HPYV infection in HIV-positive women, perhaps because
our study population had a low prevalence of CIN (4.6%)
and cervical cancer (0.14%).

We did not observe an association between preg-
nancy and HPV infection in the HIV-infected patients
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(p = 0.357), but others have reported such an association
(Meyrelles 2013).

There remains a controversy regarding the relation-
ship between HPV infection and education level. In our
study, the HIV-positive women with a higher education-
al level, i.e., with at least eight years of schooling, pre-
sented twice as much a chance of having HPV infection.
However, other Brazilian studies have shown a lack of
relationship between HPV infection among HIV-posi-
tive women and their educational level (Grinsztejn et al.
2009, Melgaco et al. 2011, Aratijo et al. 2012).

Within this context, we analysed the adherence of
the HIV-positive women to the Brazilian Ministry of
Health’s cervical cancer prevention programme accord-
ing to their educational level and found an association
among these women between a higher educational level
and not undergoing the Papanicolaou test (chi®> = 4.43; p
=0.035). In addition, the women who underwent the test
did so at intervals greater than one year (chi’> = 6.45; p
= 0.011). These findings may suggest that these women
have a lower level of care.

Evolution of HPV infection among HIV-positive
women - Among the 196 HI'V-positive women who were
followed up for four years, we found a low level of per-
sistence of HPV (13.4%) in relation to the persistence of
HPV infection among HIV-negative women reported
in studies conducted in Germany (56%), the Nether-
lands (44%) and Africa (32%) (Melsheimer et al. 2001,
Veldhuijzen et al. 2011, Schmeink et al. 2011). One of
the explanations for this is the lower prevalence of cer-
vical lesions in our patients (13.9%), which may have
been due to their better immunological state, given that
80% of the women presented CD4" T lymphocyte counts
greater than 200 cells/mm?, independent of the presence
of HPV co-infection. This observation corroborates an-
other study in southeastern Brazil that showed a similar
HPV prevalence (46.6%) and also a low frequency of
cervical lesions (7.3%) among 178 HIV-positive women
using highly active anti-retroviral therapy; the authors
reported that more than 60% of the patients had CD4* T
lymphocyte counts higher than 200 cells/mm?® (Rocha-
Brischiliari et al. 2014)

Considering only infection with a high risk HPV, a
Dutch study with HIV-negative women showed that the
chance of HPV persistence depends on the type and on the
duration of the infection. The type-specific infection iden-
tified since baseline or at month 6 had a greater chance
of persisting in the second study year compared to newly
detected infections at month 12 (Schmeink et al. 2011).

A CD4" T lymphocyte count greater than 200/mm?
is a factor associated with the regression of HPV infec-
tion among HIV-positive women, both for high-risk and
for low-risk HPV (Louvanto et al. 2010, Kravchenko et
al. 2012). Considering the presence of HPV in the cervi-
cal samples taken during follow-ups of our patients, the
regression rate measured in terms of negative tests was
65.8% of the cases that had been positive in the first eval-
uation. However, the progression rate, i.e., the presence
of HPV in the last sample evaluated from women who
initially were negative, was only 28.3%. Once again, this

reflects the patients’ good immunological status. It also
reflects the quality of treatment provided through the
Brazilian National Health System, which offers medica-
tions free of charge for all HIV-positive patients, clinical
follow-up with CD4" T lymphocyte counts and annual
cervical cytological examinations.

One limitation in our study was the loss of follow-
up data due to the long period of observation. We par-
tially overcame this problem by conducting a recall of
all volunteer women by telephone after a six-month in-
terval from the first consult for clinical and laboratory
re-evaluation and we were able to follow up with 219
women (48.7% of all). In addition, the low prevalence
of women with severe cervical lesions did not enable
us to fully evaluate the association of risk factors with
cervical cancer susceptibility, though more information
was produced on the effect of proper anti-HIV therapy
and CD4" counting in HPV infection and cervical lesion
regression. The presence of inhibitors in bloody cervi-
cal samples was initially a limitation, but we performed
DNA purification on those samples prior to PCR ampli-
fication and the sample loss represented less than 2.5%
of the study population (11 of 461). We were also not able
to type 36 of the 214 viral isolates, representing a loss of
17% cases; furthermore, it was not possible to identify
them using the PCR-RFLP strategy, suggesting an infec-
tion by multiple virus types.

In conclusion, the low prevalence of HPV-16 infec-
tion in the HIV-positive women with normal cytology
and a better immune status might explain the low inci-
dence of severe cervical lesions. Recent studies showed
that the prevalence of HPV-16 ranged from 13.9-49.4%
in our region (Brandao et al. 2009, Baldez et al. 2012).
For these studies, HIV-negative women with prior HPV
infection or HIV-positive pregnant women were selected
and the difference between the groups precluded a di-
rect comparison with our study. The importance of re-
gional variability of HPV subtypes for policies toward
the development of vaccines against HPV infection and
cervical cancer should be a motive for future studies.
It is important to know whether the range of regional
variability of HPV subtypes found among HIV-positive
women is a reality for the population of HIV-negative
women. Despite the favourable scenario presented in
this study, there is a need to clarify the effect of cervical
infection due to subtypes other than HPV 16 in relation
to persistence of the disease and the occurrence of CIN
in HIV-positive patients. New follow-up studies with a
greater number of women and less information loss may
help toward a better understanding of HPV-HIV coin-
fection, the causes of persistence of HPV infection and
infection outcomes among HIV-positive patients.
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