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Abstract

The relationship between human papillomavirus (HPV) and cervical cancer remains a topic of extensive research.
This virus is responsible for mild and severe abnormalities that can slowly trigger some type of carcinoma with a
strong association with sexual practice. Availability of new techniques for HPV tipification allow to better establish more
common virus types associated to this neoplasia. The article presents prevalence and molecular epidemiology (PCR
results) from 1000 female patients affiliated to the Ecuadorian Institute of Social Security (IESS), concurrent to Teodoro
Maldonado Carbo Hospital in the city of Guayaquil, Ecuador, from July 2011 to August 2013. Results prove that the
most prevalent types of HPV present are: HPV-16 (29, 77%); HPV-52 (16, 18%); HPV-51 (12, 30%); HPV-6 (9, 71%);
and HPV-59 (8, 74%). Molecular epidemiology is quite distinct from that found in other parts of the world. Ecuador
is importing Papillomavirus vaccines, and general idea from health authorities is that these vaccines offer protection
against 75% of papilloma virus infections. Results presented in this study, suggest that this protection is less than 30%

for women in the province of Guayas.
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Introduction

Human Papillomavirus (HPV) is a group of over 100 related viruses,
differentiated from each other by the L1 portion within its genome [1].
Each variety of HPV is assigned a number depending on the order
of how they were discovered; classified according to the relationship
presented against the development of invasive cervical carcinomas in
Human Papillomavirus high risk and low risk [2].

Virtually all cervical cancers are caused by HPV infections, and
especially two types, number 16 and number 18, are considered to
be responsible for almost 70% of all known cases [3]. According to
GLOBOCAN [4], cervical cancer is the fourth most common cancer in
women, and the seventh overall, with an estimated 528,000 new cases
in 2012 and an estimate of 83,000 new cases in WHO Americas region
(PAHO). Infection with high-risk HPV represents about 5% of all
cancers in the world [5]. 80% of these cases are reported today in low-
income countries, where virtually no access to screening, timely control
and adequate treatment for those suffering from this disease [4].

According to GLOBOCAN study [4], prevalence of HPV in uterine
carcinomas is reported in more than 93% of tumours, identifying 25
different genotypes of the virus. The study suggests that 5% or less of
cervical cancers is probably true tumours that do not involve direct
relationship with the virus. In Ecuador, according to INEC (National
Institute of Statistics and Census, 2010), every year about 1,200 new
cases of HPV are reported and about 300 women die from uterine
carcinomas related to HPV.

According to ,PubMed® search performed January 15, 2014,
there are 13 published studies involving HPV in Ecuador, six of those
publications were considered relevant for our research [6-11]. From
the aforementioned, only one study linked the incidence of HPV with
its genotype [9]. The project was led by the National Cancer Institute
of Italy, but without removing relevance to the study, the sampled
universe is very low (31 HPV positive cases) and does not lead to an
evaluative conclusion.

It is our current understanding that viral incidence may vary
from region to region, and some authors argue that the frequency of
genotypes has changed [5,12-14]. In 2006, HPV-16 and HPV-18 were
found as the most frequent types worldwide [15]. In the region of
Central-South America, most prevalent types of HPV in cervical cancer
in 2006 are presented in Table 1. Today in Italy, the most frequent
HPV types are as follow: HPV-16, HPV-31, HPV-18 and HPV-56,
with significant differences in HPV genotype distribution according to
centres [13]. It is therefore fundamental to know the actual prevalence
of HPV in Ecuador [16,17].

Methods

1000 samples of cervical scraping from female patients mean
age 41,01 years, standard deviation (SD) 13 years, range 18 through
55 years of age, presenting cytological abnormalities and attending
cytological screening, concurrent to Teodoro Maldonado Carbo
Hospital (TMCH) in the City of Guayaquil. TMCH is Guayaquil’s,
South District reference hospital and receives patients from the whole
province of Guayas. Figure 1 presents a cluster graph showing the
approximate location of the patient group with respect to the Province
of Guayas.

All the specimens were tested for HPV, by PCR techniques in the
hospital ‘s Molecular Biology laboratory, July 2011 through October
2013. Target DNA amplification using Real Time GeneAmp® PCR

*Corresponding author: Ricardo Silva, School of Chemical Sciences at
University of Guayaquil, Ecuador, Tel: 68754799; Fax: 456332; E-mail:
raicardo@gmail.com

Received June 20, 2015; Accepted July 15, 2015; Published July 23, 2015

Citation: Silva G, Altamirano F, Montenegro W, Silva R (2015) Prevalence and
Molecular Epidemiology of Human Papillomavirus in Ecuadorian Women with
Cervical Cytological Abnormalities. J Data Mining Genomics Proteomics 6: 174.
doi:10.4172/2153-0602.1000174

Copyright: © 2015 Silva G, et al. This is an open-access article distributed under
the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and
source are credited.

J Data Mining Genomics Proteomics
ISSN: 2153-0602 JDMGP, an open access journal

Volume 6 ¢ Issue 2 + 1000174



Citation: Silva G, Altamirano F, Montenegro W, Silva R (2015) Prevalence and Molecular Epidemiology of Human Papillomavirus in Ecuadorian
Women with Cervical Cytological Abnormalities. J Data Mining Genomics Proteomics 6: 174. doi:10.4172/2153-0602.1000174

Page 2 of 5

HPV Type %
16 57.0
18 12.6
31 7.4
45 6.8
33 4.3

Table 1: Prevalence of the most common types of human papillomavirus (HPV) in
cervical cancer for the region of Central-South America in 2006 [15].
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Figure 1: Left Panel presents the area of study (Guayas Province) in relation
to the Country of Ecuador. Right Panel presents the political map for Guayas
Province and dot clusters corresponding to the approximate place of origin
from sample patients.

System 9700 thermocycler (Applied Biosystems™) and genotyping
using labelled oligonucleotide probes (Roche™ Linear Array HPV test®)
were utilized.

Cervical cells obtained by the gynaecologist were preserved in
COBAS?® or PreseryCyt® medium, under refrigeration at 2 to 8°C for a
maximum of 12 weeks. AmpliLute extraction kit contains a quantity of
reagent sufficient for 50 tests. LINEAR ARRAY detection kit contains
reagents for 96 tests and detects thirty seven genotypes of HPV DNA.
Each LINEAR ARRAY HPV genotyping test can process 4 sets of 12
determinations. Each series of tests can include a maximum of 22
samples of cervical scraping leaving two wells for positive and negative
controls, totalling 24 samples.

The amplification reagents are packaged with a capacity for 12 tests,
however the negative and positive controls are in single-use vials. On
the other hand the test strips are airtight and sealed bearings for up to
12 tests. Efficient use of the reagents is in multiples of twelve. In the
Hospital test runs were stored until all 22 samples were completed for
analysis.

LINEAR ARRAY detection kit detects thirty seven anogenital HPV
DNA genotypes (6, 11, 16, 18, 26, 31, 33, 35, 39, 40, 42, 45, 51, 52, 53,
54, 55, 56, 58, 59, 61, 62, 64, 66, 67, 68, 69, 70, 71, 72, 73 (MM9), 81, 82
(MM4), 83 (MM?7), 84 (MMS8), IS39 and CP6108 (high-risk in bold)].
HPYV types 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73 and 82 are
defined high-risk (HR) HPV types; HPV-26, 53 and 66 are considered
as probable high-risk (PHR), whereas the other genotypes are defined
low-risk (LR) HPVs [5].

Results

Overall, 352 of the 1000 women (35.20%) were positive for any type
of HPV. 43 (4.3%) could not be genotyped because they did not match

any of the specific probes of the strips (uncharacterized genotype); thus
HPV genotyping was available for 309 women. HPV cases measured
in single and multiple infections, totalized 500 positive IDs. Out of
the HPV positive patients, 80 (22, 73%) tested positive for cancer.
There were no cancer patients in the HPV negative group. Out of 309
infections, 196 (61.80%) were sustained by a single genotype and 113
(22.60%) by multiple HPV genotypes (ranging from 2 to 8). Genotypes
distribution in single and multiple infections is shown in Table 2.

The five most common types of HPV infections detected overall
where: HPV-16 in 92 cases (29, 77 %); HPV-52 in 50 cases (16, 18 %);
HPV-51 in 38 cases (12, 30 %); HPV-6 in 30 cases (9, 71 %); and HPV -
59 in 27 cases (8, 74 %). Prevalence frequency is presented in Figure 2.

In the case of positive cancer patients, the five most common types
of HPV infections detected are shown (percentage is computed with
respect to the total number of positive cancer patients): HPV-16 in 58
cases (45, 31%); HPV-59 in 14 cases (10, 94 %); HPV-18 in 12 cases
(9, 38 %); HPV-52 in 12 cases (9, 38 %); and HPV-6 in 6 cases (4, 69
%). Prevalence frequency with respect to positive cancer patients is
presented in Figure 3.

Genotype Insf:::stlilsn Single % I:Ifl::t?;i Mu!;: ple Total Total %
6 20 4.00 10 2.00 30 6.00
9 1 0.20 0 0.00 1 0.20
11 1 0.20 0 0.00 1 0.20
16 59 11.80 33 6.60 92 18.40
18 13 2.60 11 2.20 24 4.80
31 11 2.20 6 1.20 17 3.40
33 6 1.20 7 1.40 13 2.60
35 3 0.60 2 0.40 5 1.00
39 7 1.40 1 0.20 8 1.60
40 1 0.20 2 0.40 3 0.60
42 4 0.80 2 0.40 6 1.20
45 9 1.80 5 1.00 14 2.80
51 21 4.20 17 3.40 38 7.60
52 28 5.60 22 4.40 50 10.00
53 16 3.20 9 1.80 25 5.00
54 6 1.20 10 2.00 16 3.20
55 1 0.20 3 0.60 4 0.80
56 5 1.00 0 0.00 5 1.00
58 14 2.80 8 1.60 22 4.40
59 17 3.40 10 2.00 27 5.40
61 13 2.60 11 2.20 24 4.80
62 12 2.40 3 0.60 15 3.00
66 5 1.00 5 1.00 10 2.00
67 2 0.40 1 0.20 3 0.60
68 3 0.60 0 0.00 3 0.60
69 1 0.20 0 0.00 1 0.20
70 3 0.60 2 0.40 5 1.00
71 3 0.60 0 0.00 3 0.60
72 5 1.00 2 0.40 7 1.40
73 4 0.80 0 0.00 4 0.80
81 5 1.00 0 0.00 5 1.00
83 3 0.60 3 0.60 6 1.20
84 4 0.80 5 1.00 9 1.80

CP6108 2 0.40 1 0.20 3 0.60
1S39 1 0.20 0 0.00 1 0.20
Total 309 61.80 191 38.20 500 100

Table 2: Human Papilloma Virus (HPV) genotyping of single or multiple infections
in 309 women with detectable HPV DNA. Percentage is calculated with respect to
totalized 500 positive HPV ID’s.
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Figure 2: Genotype Frequency percentage with respect to totalized positive HPV ID’s.
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Figure 3: Genotype Frequency percentage with respect to positive cancer patients HPV ID’s.
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Discussion and Conclusions

Disturbing is the extent of Human Papillomavirus infection, not
only in Ecuador, but in the rest of the world. Cervical cancer remains,
the second cause of national and global death from malignancy in
women. Incidence computed in this article is not encouraging: the viral
strains that most often infect women in the sample are oncogenic types
(HR), in particular, the dreaded HPV16. From the overall sample, HR-
HPYV corresponds to 331 cases (66, 2 %); LR-HPV, 134 cases (26, 8 %)
and PHR-HPV, 35 cases (7 %).

Among the positive cases found 80 patients who developed
invasive uterine carcinomas, i.e., 100% of infected papilloma patients,
23.86% developed Cervical Cancer. These patients were mostly infected
by High Risk Virus (see Figure 3). If we assume that most prevalent
types of HPV in cervical cancer in 2006 for the region (Table 1) were
the same as in Ecuador, then is evident, that there has been a shift in
the epidemiological profile, furthermore, in positive cancer patients the
prevalence is also different, as can be seen in Table 3.

If we compare our results with other papers related to the
prevalence of HPV in Ecuador, we will not find many differences.
HPV 16 is still dominant. But, when compared with results from other
countries in cancer positive patients, the differences are clear (Table
4). The genotype 16 is dominant, however relative frequency varies
and other phenotypes differ significantly. Notice that HPV 18 is absent
from both Ecuadorian results.

The only two vaccines approved by the FDA to treat HPV infection,
Gardasil® and Cervarix® were created to fight HPV-16 and HPV-18
genotypes (its action was also demonstrated against genotypes 6, 11,
45,33 and 31). From Table 3, HPV-16 remains the most common HPV
strain, HPV-18 appears as the third most common strain for patients
with cervical cancer, confirming its oncogenic capacity, but it's absent
from the general categorization.

Ecuador is importing Papillomavirus vaccines, spending around
6,943,792 U.S. dollars annually. General idea from health authorities

sz\ggzpe % HP;’()I}"P‘* %  HPV+C2014 %
16 57.0 16 29,77 16 72,50
18 126 52 16,18 59 17,50
31 74 51 12,30 18 15,00
45 6.8 6 9,71 52 15,00
33 43 59 8,74 6 7,50

Table 3: Comparison of the most common types of human papillomavirus (HPV)
in cervical cancer, Column 1 and 2 are taken from Table 1[15]; Column 3 and 4
represent most prevalent strains from this study; Column 5 and 6 represent most
prevalent strains in positive cancer patients.

Frequency % Study(izratl)igc)uador Stud();(i)r;zs)pain Asrtg;‘:rz,tira
(High Risk) (2014) Leon M [9] Sanchez E [11] Ma£i2:2|5E1 5]
3552a£:;)sllet'sve 43 positive samples | 111 positive samples 6;‘::;;2\;6
HPV % HPV % HPV % HPV %
16 29.7% 16 16.3% 16 51.4% 16 | 25.9%
52 16.2% 59 11.6% 18 3.7% 18 | 14.2%
51 12.3% 31 9.3% 45 3.7% 58 | 14.2%
6 9.7% 39 9.3% 33 5.5% 53 | 47%
59 8.7% 58 9.3% 56 1.8% 31 3.2%

Table 4: Comparing our results with other results from different studies. 5 more
prevalent HPV Types.

is that these vaccines offer protection against 75% of papilloma virus
infections. Results presented in this study, suggest that this protection
is less than 30% for women in the province of Guayas. That is, we are
well below expectations. Even the 9-valent human papillomavirus
(HPV) vaccine (HPVs 6/11/16/18/31/33/45/52/58) being researched
[14] will not significantly reduce the risk of infection for Guayaquilean
women, therefore, a specific line of research should be initiated so that
Ecuador can able to protect its female population from local prevalent
HPYV strains.
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