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Genotypes distribution of human papillomavirus
in cervical samples of Ecuadorian women
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ABSTRACT: Introduction: Human papillomavirus (HPV) is considered a necessary causative agent for developing
oropharyngeal, anal and cervical cancer. Among women in Ecuadorian population, cervical cancer ranks as
the second most common gynecological cancer. Not many studies about HPV burden have been published in
Ecuador, and genotypes distribution has not been established yet. The little data available suggest the presence
of other genotypes different than 16 and 18. Objectives: In the present study, we attempt to estimate the
prevalence of HPV 16, HPV 18 and other 35 genotypes among Ecuadorian women undergoing cervical cancer
screening. The overall prevalence of HPV infection was also estimated. Methods: Routine cervical samples
were analyzed using Linear Array® HPV Genotyping test (Roche). Results: A total of 1,581 cervical samples
obtained from Ecuadorian women undergoing cervical cancer screening were included in this study. HPV
DNA was detected in 689 cervical samples (43.58%). Of these samples, 604 (38.20%) were positive for a single
HPV genotype, while another 85 (5.37%) samples were positive for multiple HPV types. Genotype 16 (5.50%)
resulted in the most frequently detected type in both single and multiple infections. HPV 33 (4.55%) and HPV
11 (3.80%) occupied the second and the third place in frequency among all detected genotypes. Conclusions:
Viral genotypes different from HPV 16 and HPV 18 are frequently detected among Ecuadorian women. The
overall prevalence of HPV resulted higher than the one reported in other South American countries with a
greater burden in the second and third decades of life.
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GENOTYPES DISTRIBUTION OF HUMAN PAPILLOMAVIRUS IN CERVICAL SAMPLES OF ECUADORIAN WOMEN

RESUMO: Introducdo: O papilomavirus humano (HPV) é considerado agente causador necessério para o desenvolvimento
de cancer da orofaringe, do colo do ttero e anal. Na popula¢io feminina do Equador, o cancer de colo do titero é o
segundo cancer ginecol6gico mais comum. No Equador, o ntimero de estudos publicados sobre o HPV é pequeno,
e a distribui¢ao de genétipos ainda néo foi estabelecida. Os dados limitados sugerem a presenga de outros genétipos
diferentes dos tipos 16 e 18. Objetivos: No presente estudo, foi estimada a prevaléncia de HPV 16, HPV 18 e outros
35 gendtipos entre as mulheres equatorianas submetidas ao exame de rastreamento para cancer do colo do ttero.
Meétodos: Amostras cervicais de rotina foram analisadas pelo (método) Linear Array® VPH (Roche). Resultados: Foram
incluidas neste estudo 1.581 amostras cervicais de mulheres equatorianas. O HPV foi detectado em 689 (43,58%)
amostras cervicais. Destas, 604 (38,20%) foram positivas para somente um genoétipo de HPV, enquanto 85 (5.37%)
amostras foram positivas para varios tipos. O genétipo 16 (5,50%) foi a variante mais frequentemente detectada nos
casos com infec¢do tinica ou multipla. HPV 33 (4,55%) e HPV 11 (3,80%) ficaram, respectivamente, em segundo e
terceiro lugar em frequéncia entre todos os genétipos detectados. Conclusées: Outros genétipos virais de alto risco
diferentes do que HPV 16 e HPV 18 sdo frequentemente detectados entre as mulheres equatorianas. A prevaléncia
global de infec¢do cervical pelo HPV foi maior do que a observada em outros paises da América do Sul.

Palavras-chave: Papillomavirus humano. Equador Neoplasias do colo do uitero. Rea¢do em cadeia da polimerase.

INTRODUCTION

Human papillomavirus (HPV) is considered a necessary causative agent for developing
cervical cancer and it is also the most common sexually transmitted viral pathogen'. More
than 230 HPV genotypes have been identified by DNA sequencing from which approximately
40 infect the anogenital region®. At present, only 12 of these genotypes (16, 18, 31, 33, 35,
39, 45,51, 52, 56, 58, 59) are recognized as high risk types by the International Agency for
Research on Cancer, part of the World Health Organization’. From these genotypes, HPV
16 and 18 are described as the most prevalent, involving about 70% of cervical cancer cases*.
Other genotypes, as HPV 68, were recently passed from group I to group IIA of biological
carcinogens and reclassified as probably carcinogenic’.

Not many studies about the epidemiology of HPV infection have been published in
Ecuadorian population. Publications by local groups about HPV burden suggest the pres-
ence of many HPV types different from types 16 and 18.

One of these studies, conducted by Tornesello et al. in 2008, mentioned HPV 16 as the
most commonly detected genotype followed by HPV 81°.

A second study performed in 2009 by Brown et al. in Santa Elena Province showed a
disproportional prevalence of HPV in Ecuador. This last publication indicates HPV types
16, 52, 58 and 59 as the most prevalent among high risk types, and HPV 62, 71, 72 and 83
as the most frequent among low risk types’.

In the same year, a second study by Gonzalez and Sanchez performed in anogenital sam-
ples obtained from Ecuadorian women living in Quito referred genotypes 6 and 66 as the
most frequently identified®.
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With regard to the impact of HPV vaccination, there is no available information among
Ecuadorian women. Multiple worldwide follow up studies indicate that vaccines prevent
cervical infection by some high risk genotypes different from 16 and 18, including HPV
types 31, 33, 45, 52, 58°",

As the presence of these last genotypes could be underestimated, it was the aim of the
present study to estimate the prevalence of HPV 16, HPV 18 and other 35 high risk and
low risk genotypes among Ecuadorian women attended as outpatient at SOLCA Hospital
using Roche reverse line assay.

MATERIALS AND METHODS
CLINICAL SAMPLES

Cervical swabs obtained from 1,581 Ecuadorian women from different urban areas aged
20 to 70 years were included in this cross-sectional study. The samples were collected in
PreservCyt® liquid media at SOLCA gynecological outpatient service from January 2008
until December 2013. All of the collected swabs were obtained from patients previously diag-
nose with cervical dysplasia and derived from other Institutions due to their lack of infra-
structure to perform DNA analysis. All the samples were finally sent to SOLCA Molecular
Biology laboratory.

DNA EXTRACTION

DNA extraction was performed with AmpliLute Liquid Media Extraction Kit (Roche),
according to manufacturer’s instructions. Purity of DNA was measured by spectrophotometry.

GENOTYPE IDENTIFICATION

HPV types were identified using Linear Array® HPV Genotyping test (Roche), allow-
ing the characterization of 37 HPV genotypes, including 16, 18, 26, 31, 33, 35, 39, 45, 51,
52,53, 56, 58,59, 66, 67, 68, 69, 70, 73, 82,1839, 6, 11, 40, 42, 54, 55, 61, 62, 64,71, 72, 81,
83, 84 and CP6108". First, purified DNA was used for specific conventional PCR using
PGMY09/PGMY11 set of primers and performed in 9700 Applied Biosystems®/GeneAmp®
thermal cycler. After a chemical denaturation of PCR product, a process of hybridization
with specific probes located at each reverse line strip was performed followed by consec-
utive washings to eliminate unspecifically bound molecules. To permit the detection of
HPV hybridized DNA, a conjugate consisting of streptavidin alkaline phosphatase was
added to biotinylated primers associated with PCR products. After addition of conjugate,
new washes were performed previously to a final step consisting of the aggregation of
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substrate that generates a bluish band appearance due to color reaction in the presence
of HPV corresponding genotype.

The quality and sufficiency of DNA was evaluated amplifying a human beta globin gene
endogenous region complementary to two different probes located at the end of each reverse
line strip. Both bands for beta globin gene detection were present at every included case result.

DATA ANALYSIS

HPV test results were considered as positive or negative according to the presence of
genotype specific bluish band at each reverse line strip. The overall and type-specific prev-
alence of HPV infection were estimated. Informed consent was not required as the data
obtained came from routinely performed diagnostic procedures avoiding the inclusion of
personal information. This study was exempt from an Ethic Committee approval due to
the internal hospital policies.

RESULTS

A total of 1,581 samples were included in this study. All cervical samples were qualified
as sufficient and could be analyzed. Of the samples tested, 689 resulted positive for HPV
with an overall prevalence of 43.58%. HPV 16 was the most commonly detected type, with
87 cases (5.50%), followed by HPV 33, with 72 cases (4.55%); genotype 66 (2.59%) resulted
in the fifth most commonly detected genotype; HPV 11 (3.80%) was the most frequently
detected low risk type (Figure 1). In 85 cases, multiple HPV genotypes were detected, includ-
ing 67 in which 2 genotypes were detected, 11 in which 3 genotypes were detected, and 7
in which 4 genotypes were detected.

The prevalence of other high risk types, including 31, 33, 35, 39, 45, 51, 52, 56, 58 and
59, was higher than HPV 16 and HPV 18 (Table 1).

Among multiple infections, HPV 16 was detected in 16 samples, while HPV 18 in four.
No combination was detected including HPV 16 and HPV 18 at the same time.

HPV detection frequency was higher among women in the group of 30 to 39 years old
with a prevalence of 37.97% followed by the group of 20 to 29 years old with lower prev-
alence of 31.39%.

DISCUSSION

Only a few studies on the burden of HPV genotypes prevalence have been conducted among
Ecuadorian women, and we must remark that until now this work represents the biggest one.
Most of the samples collected by our Gynecology service came from Institutions
different from ours with specific request of HPV genotyping analysis. This situation
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constitutes the biggest study limitation as the patients were derived as diagnosed with

cervical dysplasia using CIE10 general code and without specifying the detected cyto-

logical abnormalities. This fact does not permit to classify cervical lesions for further

correlation analysis. Despite of that, we have focused mainly in estimating the preva-

lence and distribution of HPV genotypes, classifying all the samples only as suspicious

of viral infection.
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Figure 1. Human papillomavirus prevalence by each detected genotype.
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Table 1. Prevalence of human papillomavirus among 1,581 samples.

Result of Linear array Prevalence (%)°

HPV 162 87 5.50
HPV 182 50 3.16
HPV Other high risk® 262 16.57
Rest of HPV® 290 18.34
HPV negative 892 56.42
Total 1581 100.00

HPV: human papillomavirus; 3Single and multiple infection combined; ®Genotypes 31, 33, 35, 39, 45, 51, 52, 56, 58 and
59; °HPV in the total of samples.

The prevalence of HPV (43.58%) among the studied population resulted similar than
reported in Colombia (44.30%) among HIV negative patients, but higher than values esti-
mated among Brazilian (29.90%) and Peruvian women (34.49%)"".

Not very different results were obtained for HPV 16 if we compare our data to previous
Latin American publications'. Differing from the previous mentioned studies performed
among Ecuadorian women, the second most common genotype identified was HPV 33. In
the case of low risk types, HPV 11 appeared to be more frequent than HPV 6.

Among the studied women, HPV infection resulted higher during the second and third
decades of life, result that differs from previous published data and that could be explain by
the fact that the samples included on this study were collected from daily routine analysis
without more complex design or inclusion criteria.

CONCLUSION

All together the frequency of other high risk HPV genotypes resulted higher than HPV
16 and HPV 18. In the case of HPV 16, the obtained frequency was similar to reported in
other regions. Differing from previous Ecuadorian studies, HPV 33 occupies the second
place within all detected genotypes. HPV overall prevalence resulted higher than reported
in other Latin American countries, including Peru and Brazil.
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