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Abstract

Introduction: Papillomaviruses are the main causes of cervical cancer. Objective of the study was to de-
termine the prevalence and genotypic characteristics of cervical papillomaviruses in HIV (human immu-
nodeficiency virus)-positive women.

Material and methods: Prospective cross-sectional observational study among HIV-positive women
at Almenara General Hospital in Peru, between November 2017 and December 2018, was conducted.
HPYV detection and typing was performed using a polymerase chain reaction technique that evaluated
21 genotypes, stratified according to oncogenic risk, i.e., six low-risk or non-oncogenic (6, 11, 42, 43, 44,
and 81), and fifteen high-risk or truly oncogenic (16, 18, 31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 59, 66, and 68).

Results: We evaluated 148 HIV-positive women. The overall prevalence of papillomavirus infection of
the cervix was 41% (61/148). Of these infections, 75% (46/61) were caused by oncogenic genotypes, and
in this risk group, 57% (26/46) of women were affected by a single papillomavirus genotype. The most
frequent non-oncogenic genotypes detected were human papillomavirus (HPV)-6 in 26% (16/61) and
HPV-11 in 23% (14/61) of women. The most frequent oncogenic genotypes were HPV-16 (16%; 10/61),
HPV-52 (13%; 8/61), HPV-58 (13%; 8/61), HPV-53 (12%; 7/61), HPV-31 (10%; 6/61), and HPV-45
(10%; 6/61). The frequency of HPV-18 reached 5% (3/61), while concurrent infection with HPV-16/18
was detected in 3% (2/61) of patients.

Conclusions: The prevalence of papillomavirus infection of the cervix in HIV-positive women is high
in our center, with three quarters caused by oncogenic genotypes. Genotype 16 was the most frequent
high-risk papillomavirus.
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malignant neoplasms. Moreover, HIV (human immunodefi-
ciency virus)-positive women have a higher occurrence of pa-

Papillomaviruses are the main causes of cervical cancer [1].  pillomavirus infections and cervical cancer than HIV-negative
Most women in low- and middle-income regions have this ~ women [2].
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A few systematic reviews have addressed the genotypic
characteristics of cervical papillomaviruses and their clini-
cal consequences in HIV-positive women, including studies
from Latin America [3-5]. However, publications on this
topic are practically unknown in Peru. Therefore, the objec-
tive of the study was to determine the prevalence and ge-
notypic characteristics of cervical papillomaviruses in HIV-
positive women in a national hospital. This study will be
used as a basis to implement preventive measures against
cervical cancer in HIV-positive women.

Material and methods

Design and population

A prospective observational cross-sectional study was
carried out.

All HIV-positive women who had a consecutive mole-
cular test for cervical papillomaviruses between November
2017 and December 2018, in an outpatient clinic of the Di-
vision of Infectious Diseases, Guillermo Almenara Irigoyen
National Hospital, EsSalud (Peruvian Social Health Insur-
ance), were considered for enrollment. During that period,
the initial stage of a systematic screening for papillomavi-
ruses in HIV-positive women in the hospital was carried out.
Physicians were free to provide their HIV-positive female
patients a gynecological evaluation formally implemented
in the division; this evaluation included screening for papil-
lomaviruses. There were no exclusion criteria, except that
the cervical specimen was not suitable for molecular evalua-
tion of papillomaviruses.

Data collection

In this study, the following variables were included: age
at the time of the study, duration of HIV infection (from se-
rological evidence of HIV infection to the time of the study),
CD4+ T lymphocyte count in cells per microliter, antiretro-
viral therapy (ART) at the time of the study (yes versus no),
virological response to ART (success versus failure), and
cervical papillomavirus infection according to a molecular
test (negative versus positive oncogenic or non-oncogen-
ic). Both data on CD4+ T lymphocytes and HIV viral load
(maximum six months before the study) were collected. For
the purposes of this research, virological success of ART was
an HIV viral load of less than 200 copies per milliliter, and
failure was considered a viral load greater than this cut-off
point. Cervical papillomavirus infection was evaluated as
single or multiple according to the number of genotypes
found. Therefore, infection with a single papillomavirus gen-
otype was considered a single infection, while infection with
two or more papillomavirus genotypes was deemed a multi-
ple infection.

All data were collected from an electronic platform
of the Division of Infectious Diseases (CB01), which was
used for the care of HIV-positive patients in the hospi-
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tal. Also, data on cervical papillomavirus genotype were
re-collected from a folder with printed laboratory reports in
chronological order, which is kept by the Division of Infec-
tious Diseases.

Uterine cervix cell sampling

Cervix cell samples for papillomavirus analysis were col-
lected using a cyto-brush, and then placed in a liquid trans-
port medium in a collection tube. This was carried out as
part of the outpatient consultation by a gynecologist (RB).
All women were placed in a lithotomy position on a gur-
ney, with a vaginal speculum. In addition, patients came for
scheduled visit appointment as part of the hospital manage-
ment system.

Papillomavirus investigation

This was carried out using a polymerase chain reaction
technique [GenoArray diagnostic kit for human papilloma-
virus (HPV) 21-HBGA-21, Hybribio®] that detects 21 geno-
types, stratified according to oncogenic risk: six low-risk or
non-oncogenic (HPV-6, HPV-11, HPV-42, HPV-43, HPV-
44, and HPV-81), and fifteen high-risk or truly oncogenic
(HPV-16, HPV-18, HPV-31, HPV-33, HPV-35, HPV-39,
HPV-45, HPV-51, HPV-52, HPV-53, HPV-56, HPV-58,
HPV-59, HPV-66, and HPV-68). The test was performed
in the Division of Cytopathology and Genetics of the hos-
pital, under the supervision, interpretation, and validation
of a member of the research team (MS).

Statistical analysis

The study results were presented and analyzed by means
of descriptive statistics.

Ethical issues

All cases were analyzed anonymously for the proposed
study, and only the authors had access to the database
of these patients. There was no additional risk to the women
evaluated in the study, as cervical papillomavirus genotype
screening is part of the international standard of evaluation
in both HIV-positive and HIV-negative women.

Results

A total of 148 women were included in the study,
which covered nearly half of all HIV-positive women treat-
ed at the Almenara Hospital. The general characteristics
of the studied population are presented in Table 1. Based on
average, the cohort was composed of middle-aged women,
with eleven-year as documented time of retroviral infection.
In addition, vast majority of the patients were on ART, with
a successful virologic response and high level of CD4+ T
lymphocytes on average.
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Table 1. General characteristics (N = 148)

Characteristic

Mean age in years (SD) 46 (12)
Mean time of HIV infection in years (SD) 11 (7)
Median CD4+ T lymphocyte count 489 (283)
in cell per milliliter (SD)

Number of people on antiretroviral therapy?® (%) 145 (98)
Number of virological successes with 135 (93)
antiretroviral therapy (%)

“Including three people who were about start therapy at the time
of evaluation.
SD - standard deviation

Cervical papillomavirus infection prevalence in the en-
tire cohort was 41% (61/148), which refers to the total num-
ber of papillomavirus infections of both non-oncogenic and
truly oncogenic genotypes. In the last group only, the pre-
valence was 31% (46/148). The spectrum of these infections
is shown in Figure 1. In the oncogenic group, 33% (15/46)
of the patients were also infected with non-oncogenic geno-
types. Similarly, multiple papillomavirus infection was six
times higher in the oncogenic group than in the non-onco-
genic group, in relative terms.

The individual frequencies of papillomavirus genotypes
are shown in Table 2, stratified by the risk they imply. HPV-
6 and HPV-11 were the most frequent non-oncogenic gen-
otypes. There were no cases of infection with HPV-42 and
HPV-43 genotypes. The six most frequent oncogenic gen-
otypes detected were as follows: HPV-16 (16%), HPV-52
(13%), HPV-58 (13%), HPV-53 (12%), HPV-31 (10%), and
HPV-45 (10%). HPV-18 genotype frequency was lower (5%),
and there were no cases of HPV-35 genotype infection.
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Table 2. Frequency of papillomavirus genotypes in the cervix
(n=61)

Genotypes n (%)

Low oncogenic risk?
HPV-6 16 (26)
HPV-11 14 (23)
HPV-44 102
HPV-81 7 (12)

High oncogenic risk®
HPV-16 10 (16)
HPV-18 3(5)
HPV-31 6 (10)
HPV-33 3 (5)
HPV-39 3(5)
HPV-45 6 (10)
HPV-51 2(3)
HPV-52 8 (13)
HPV-53 7 (12)
HPV-56 2(3)
HPV-58 8 (13)
HPV-59 3(5
HPV-66 2(3)
HPV-68 2(3)

“Here were no cases of HPV-42 and HPV-43.
bThere were no cases of HPV-35.

Additionally, two women had concurrent infection with
HPV-16 and HPV-18 (or HPV-16/18) genotypes, recog-
nized as the highest oncogenic risk genotypes (3%; 2/61).

N =

Total population®:

148

A

No HPV®: 59% (87/148)
y

Co-infected with HPV©:
41% (61/148)

Y

Infection with non-oncogenic
genotypes:
25% (15/61)

Y Y

v

Infection with oncogenic
genotypes:
75% (46/61)

Y Y

Single infection:
93% (14/15)

Multiple infection®:
7% (1/15)

Single infection:
57% (26/46)

Multiple infection:
43% (20/46)

“Total number of HIV-positive women included in the study. *HIV infection only. ‘HPV/HIV co-infection. “Infection with a single papillomavirus genotype.

¢Infection with two or more papillomavirus genotypes.

Figure 1. Spectrum of cervical papillomavirus infection
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Table 3. Frequency of oncogenic papillomaviruses in HIV-
positive women by region [4]

Genotype/Region ‘ Cervical cytology
HPV-16
Local?, 16% (10/61) Normal Low-grade
Africa 13% 22%
Asia 22% 22%
Europe and North America 18% 16%
Latin America 24% 25%
HPV-18
Local?, 5% (3/61) Normal Low-grade
Africa 10% 14%
Asia 15% 11%
Europe and North America 9% 10%
Latin America 9% 14%
HPV-31
Local?, 10% (6/61) Normal Low-grade
Africa 7% 8%
Asia 15% 11%
Europe and North America 12% 10%
Latin America 11% 15%
HPV-45
Local?, 10% (6/61) Normal Low-grade
Africa 6% 11%
Asia 5% 5%
Europe and North America 6% 9%
Latin America 4% 7%
HPV-52
Local?, 13% (8/61) Normal Low-grade
Africa 13% 17%
Asia 13% 13%
Europe and North America 13% 13%
Latin America 3% 15%
HPV-58
Local?, 13% (8/61) Normal Low-grade
Africa 11% 15%
Asia 12% 11%
Europe and North America 14% 12%
Latin America 12% 19%

°Findings of the current study.

Discussion

This study shows molecular evidence on the magnitude
and diversity of HPV infection in the cervix of HIV-positive
women on ART in Peru. To the authors’ knowledge, this is
the first study of its type at the national level. Cervical in-
fection prevalence of both non-oncogenic and oncogenic
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papillomavirus genotypes was high. Additionally, three-quar-
ters of these infections were caused by oncogenic genotypes.

The prevalence of cervical infection with oncogenic
papillomavirus genotypes in the current study is similar to
that described in Asia (33%; 1,005/3,003), but lower than in
Europe and North America (50%; 3,958/7,984), Africa (74%;
4,896/6,578), and Latin America (69%; 1,606/2,318), accord-
ing to a systematic review published in 2017 [4]. However,
differences are more noticeable with the rates reported from
Africa and Latin America, whereas in the current study, the
prevalence was less than half of that reported from Africa
and Latin America.

A more recent systematic review on a selection of studies
between June 2016 and January 2020 showed lower rates of
co-infection with oncogenic genotypes in all regions, except
Latin America, where the opposite is true [5]. Therefore, in
Asia, the rates ranged from 33% to 26% (58/216), in Africa,
from 74% to 66% (2,542/3,870), in Europe and North Ame-
rica, from 50% to 40% (862/2,174), and in Latin America,
from 69% to 74% (490/668), which may be a warning sign
for the region. Nevertheless, in this review, the added popu-
lation was smaller than the previous one, due to a limited
number of studies accumulated in the last few years.

Another systematic review from Latin America only,
demonstrated a weighted cervical infection prevalence of
oncogenic papillomavirus of 51% (95% CI: 42-60%) [3],
which is in accordance with what has been mentioned so far.

From a country-by-country perspective, comparing
recent data, cervical infection prevalence with oncogenic
papillomavirus genotypes is similar to Manaus in north-
western Brazil [6], but lower than in southeastern Brazil
(seven of eight studies) [7] as well as in Kenya [8] and urban
Burundi [9] in Africa. In comparison with Belgium [10] and
Denmark [11], the prevalence is higher (Table 4). These re-
sults seem to reinforce the trend of a higher prevalence in
Africa, while considering that each reality is different, with
possible significant variations within the same country.

On the other hand, in this study, the individual frequen-
cies of the oncogenic genotypes revealed variable behavior
in comparison with those of other regions of the world [4].
However, the HPV-16 and HPV-18 genotype frequencies,
recognized as having the highest oncogenic risk, were lower.
The comparison was made among women who had normal
and low-grade cervical cytology. Frequencies of the other
oncogenic genotypes with a higher presence in the current
study were similar or, in some cases, higher than data from
other regions of the globe (Table 3).

The HPV-53 prevalence reached 12% (7/61) in the pres-
ent study. However, it could not be compared with the oth-
er regions, because it was not part of the list of oncogenic
genotypes for the review [4]. In contrast, it is interesting
that there were no cases of HPV-35 infection in our study.
In other regions, this genotype was shown not marginal: in
Africa (10% and 16%), in Asia (6.6% and 7.3%), in Europe
and North America (7% in each case), and in Latin Ameri-
ca (9% and 8%) for normal and low-grade cervical cytology,
respectively [4].

HIV & AIDS Review 2026/Volume 25/Number 1
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Table 4. Prevalence of cervical papillomaviruses in HIV-positive women in selected countries

Authors City or region Country No. Prevalence according to oncogenic risk, %

of patients | Non-oncogenic HPV Oncogenic HPV
Present study Lima Peru 148 10 31
Texeira et al. [6] Amazonas Brazil 299 NR 31

Freitas et al. [7] Southeast Brazil 2,166 12-71 17-88

Menon et al. [8] SR Kenia 2,116 NR 642
Ndizeye et al. [9] Urban Burundi 151 0 46
Rural Burundi 150 11 19
Konopnicki et al. [10] Brussels Belgium 508 NR 23
Thorsteinsson et al. [11] NR Dinamarca 295 NR 26

%95% Cl: 50-77%.
NR - not reported, SR — systematic review

Several factors may be related to the lower occurrence
of co-infection observed in the study. Firstly, the patients
evaluated represent HIV-positive women from the general
population rather than high-risk sub-groups, such as women
engaged in sex work, which has been extensively document-
ed in a systematic review [12]. Secondly, the protective ef-
fect of ART was reported in another systematic review [13].
Women on ART had a lower cervical infection prevalence
with oncogenic papillomaviruses compared with women
who were not on antiretrovirals. Nearly all women in this
study were receiving ART. Based on the review, the admini-
stration of such therapy may result in a reduced occurrence
of high-grade lesions (or cancer) in the cervix. Apart from
taking ART, evidence of a successful virologic response was
observed in the vast majority of women in the current study.
Thirdly, a high level of CD4+ T lymphocyte count is also
associated with better outcomes [13], which was confirmed
in our study with an average CD4+ T lymphocyte count
close to normal, although with a wide standard deviation.
The protective effect attributable to ART may be mediated,
among others, by the restoration in the level and functio-
nality of CD4+ T lymphocytes. However, a high basal level
of these lymphocytes also supports the protective response
against papillomavirus infection. For this reason, the best
clinical scenario is early diagnosis of HIV infection and
prompt initiation of ART.

The results of this study are important, because they can
be translated into concrete prevention measures, especially
against cervical cancer, which is the most frequent malignant
neoplasm in Peruvian women [14, 15]. A measure against
papillomaviruses is immunization with vaccines [16-18].
This study found seven components of the oncogenic geno-
types, which are part of the locally available 9-valent vac-
cine against papillomaviruses [19]. These genotypes include
HPV-16, HPV-18, HPV-31, HPV-33, HPV-45, HPV-52, and
HPV-58. Out of these seven, five were among the most fre-
quent: HPV-16, HPV-31, HPV-45, HPV-52, and HPV-58,
as shown in Table 2. Therefore, our study support syste-
matic vaccination against papillomaviruses in HIV-positive
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women who are one of the highest risk groups for cervical
cancer development. This approach is even more relevant if
we consider that the patients evaluated in the research did not
have acquired immunity by vaccination against papillomavi-
ruses, as it is probably the case with the rest of HIV-positive
women at the national level. In fact, vaccination against papil-
lomavirus in women or people in general, should be given
before starting sexual life. However, this does not happen in
real life, especially in regions with lower incomes.

There are two important limitations of the study to ac-
knowledge. First, is its cross-sectional design; the evaluation
of papillomavirus infection could also be done in a longi-
tudinal manner, allowing to determine more accurately
the persistence of infection by these viruses and therefore, to
better define the risk of cervical cancer, among other major
outcomes. Second, it does not include cytology of the cer-
vix; changes in cytology or histology of the cervix could be
used to measure the effect of papillomavirus infection. Fur-
thermore, a relationship between these could be established.
However, the limitations are relative, given that the main ob-
jective of the study was to determine the prevalence and ge-
notypic characteristics of cervical papillomavirus infection.
In addition, such limitations do not detract from the validity
of the present study, which on the one hand, is pioneering
in the focused population, and on the other hand, has been
carried out systematically and accurately with a significant
size of sample. Hence, the study can serve as a basis for other
research in the directions proposed.

Conclusions

At the Guillermo Almenara Irigoyen National Hospi-
tal, EsSalud, the overall prevalence of cervical papillomavi-
rus infection in HIV-positive women is high. Three quar-
ters of these infections are caused by oncogenic genotypes.
Infection pattern with a single papillomavirus genotype is
more frequent than the multiple infection pattern. Papil-
lomavirus-16 is the most frequent high oncogenic risk geno-
type. Concurrent infection with papillomaviruses 16 and 18
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is low. A comparative perspective demonstrates that the re-
sults are similar or better than other regions. However, the
situation could improve with the implementation of concrete
measures, including vaccination against papillomaviruses in
HIV-positive women and application of such vaccinations in
the general population.
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