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Abstract. The aim of this study was to establish the presence of HPV in-
fection in cervical lesions in a Venezuelan population, by Hybrid Capture As-
say II (HCA II), and its association with cytological diagnosis. The study in-
cluded 1483 cervical samples analysed at Laboratorios CITOMED, Caracas,
Venezuela, from 2005 to 2007. The woman age range was between 20 and 58
years, and the mean age was 28.8. HPV infection was determined using HCA
II. The cytological diagnosis of the smears showed LSIL in 1120/1483 samples
(75.5%), HSIL in 354/1483 (23.9%) and ASC-US, in 9/1483 (0.6%). The
positivity of HPV DNA detected by HCA II was 54.6% (811/1483). Of the
positives cases, 138/811 (17%) presented HPV DNA of low oncogenic risk and
673/811 (82.9%) had high-risk HPV. There were significant differences in the
low and high oncogenic HPV type frequencies of the evaluated samples
(p>0.0001). Low risk HPV types were detected in 127 cases of LSIL, 9 of
HSIL and 2 of ASC-US. High-risk HPV was detected in most of the cases: 361
LSIL, 308 HSIL and 4 ASC-US. Our study showed a high presence of cervical
infection by human papillomavirus of a high risk genotype. Our results con-
tribute to the epidemiological data that report diversity in the prevalence
rates in different countries.
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Presencia de la infección por virus papiloma humano
determinada por ensayo de captura híbrida II en lesiones
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Resumen. El objetivo de este estudio fue establecer la presencia de la in-
fección por Virus Papiloma Humano en lesiones cervicales de un grupo de pa-
cientes venezolanos, mediante el Ensayo de Captura Híbrida II (ECH II), y su
asociación con el diagnóstico citológico. Se analizaron 1483 muestras de cito-
logía cervical procesadas en el Laboratorio CITOMED, Caracas, Venezuela
desde 2005 hasta 2007. El rango de edad de las mujeres fue entre 20 y 58
años, siendo la edad promedio 28,8 años. Se determinó la presencia de la in-
fección por VPH empleando el método de Ensayo de Captura Híbrida II (ECH
II). El diagnóstico citológico de las muestras reveló la presencia de lesiones
intraepiteliales de bajo grado (LIE BG) en 1120/1483 (75,5%) pacientes, le-
siones intraepiteliales de alto grado (LIE AG) en 354/1483 (23,9%) y lesiones
con células atípicas de significado indeterminado (ASCUS) en 9/1483 (0,6%).
La positividad de la infección por VPH detectada por ECH II fue de 54,6%
(811/1483). De los casos positivos, 138/811 (17%) tenían ADN-VPH de bajo
riesgo oncogénico y 673/811 (82,9%) presentaron tipos de VPH de alto ries-
go. Las diferencias observadas en la frecuencia de los tipos de VPH de alto y
bajo riesgo oncogénicos detectados en las muestras fueron estadísticamente
significativas (p<0,0001). VPH de bajo riesgo fue detectado en 127 casos de
LIE BG, 9 de LIE AG y 2 de ASC-US, mientras que VPH de alto riesgo fue de-
tectado en la mayoría de los casos: 361 de LIE BG, 308 de LIE AG y 4 de
ASC-US. Nuestro estudio demostró una alta presencia de infección por genoti-
pos de VPH de alto riesgo oncogénico. Estos datos contribuyen a establecer el
patrón epidemiológico que reporta una gran diversidad en las tasas de preva-
lencia en diferentes países.
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INTRODUCTION

Human Papillomavirus (HPV) is the
most common sexually transmitted infec-
tion worldwide, being an important public
health challenge (1). Although the majority
of infections cause no symptoms and are
self-limited, persistent genital HPV infec-
tion can cause cervical cancer in women,
men and other types of anogenital and

oropharyngeal cancers (2, 3). Approxi-
mately 100 HPV types have been recog-
nized, over 40 of which infect the genital
area (4). Genital HPV types are categorized
according to their epidemiological associa-
tion with cervical cancer. Infections with
low risk types can cause benign or
low-grade cervical cell changes, recurrent
respiratory papillomatosis and genital warts
(5, 6). High-risk HPV types (16, 18, 31, 33,
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35, 39, 45, 51, 52, 56, 58, 59, 68, 69, 73,
82) can cause low and high grade cervical
cell abnormalities and act as carcinogens in
the development of cervical cancer and
other anogenital cancers (5, 7-9). The role
of specific HPV types in the pathogenesis of
cervical cancer and in other anogenital can-
cers has been well established (10-12). HPV
is recognized as being a necessary, but not
sufficient cause of cervical cancer (9). The
association of genital types of HPV with
nongenital cancer is less well established,
but studies support a role in oral cavity and
pharyngeal cancers (13).

In Venezuela, Liuzzi et al. (14) showed
the presence of HPV infection in 34% of
squamous cell carcinomas of head and
neck. Correnti et al. (15) found high risk
HPV infection in 50% of oral squamous cell
carcinoma. Additionally, Jimenez et al. (16)
reported the presence of the HPV genome
in 55% of oral bening lesions. A number of
cofactors that modify the risk among HPV
DNA positive women have been suggested,
including the use of oral contraceptives for
five or more years, tobacco smoking, high
parity (five or more full term pregnancies)
and genital tract infections such as
Chlamydia trachomatis, Human Immunode-
ficiency Virus type 1 (HIV-1) and Herpes
Simples Virus Type 2 (HSV2) (11, 17).

Assays for HPV detection differ consid-
erably in their sensitivity and specificity.
The anatomic region sampled and the
method of specimen collection will impact
detection (18). Only the Digene Hybrid
Capture II is approved by the US. Food and
Drug Administration (FDA) for clinical use.
The test uses liquid nucleic acid
hibridization and detects 13 high-risk types
(HPV 16, 18, 31, 33, 35, 39, 45, 51, 52, 56,
58, 59 and 68 and five of low risk (HPV
6,11, 42, 43, 44).

Recently developed, the second gener-
ation of the Hybrid Capture System HPV
DNA detection test from Digene Diagnosis

(Digene Diagnostics Inc, Silver Spring,
Maryland, USA) is a non radioactive, rela-
tively rapid, hibridization assay designed to
detect 18 HPV types divided into high and
low risk groups (19-21). As an advantage
compared with other methods, the HCA II
provides a semiquantitative viral load,
which can correlate with the grade and the
natural history of cervical pathology (22).

The aim of this study was to evaluate
the prevalence of HPV infection in cervical
lesions in a Venezuelan population, deter-
mined by HCA II, correlating it with its re-
spective cytological diagnosis.

MATERIAL AND METHODS

Population and sample collection
The study included 1483 female cervi-

cal samples refered to Laboratorio
CITOMED, Caracas, Venezuela, from 2005
to 2007. Laboratorio CITOMED is a private
service that works cooperatively with the
Universidad Central de Venezuela (UCV).
The study was approved by the ethical
commite of Institute of Biomedicine-UCV,
implying informed written consent. The
smears were collected with a cervical
cytobrush and transported in Digene Speci-
men Transport Medium (Digene Diag, Md).
Cytological diagnoses were reported ac-
cording to Bethesda System, consensus
guidelines 2006 (23) as Normal, for normal
epithelium; LSIL for low grade squamous
intraepithelial lesion, HSIL for high grade
squamous intraepithelial lesion and ASC-US
for atypical squamous cells of undeter-
mined significance.

HPV testing
HPV testing was done using HCA-II

(Digene Diagnostics Inc, Silver Spring,
Maryland, USA). Following the kit protocol,
specimens were treated with sodium hy-
droxide to hydrolyse specimen RNA and to
denature the DNA. The liberated sin-
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gle-strand DNA was hybridized in solution
with an RNA probe mix consisting of high-
risk or low-risk HPV types. Each reaction
mixture, containing any RNA-DNA hybrids
that formed, was transferred to a capture
tube coated with antibodies to the hybrids,
immobilizing them. Bound RNA-DNA was
then reacted with an alkaline phosphatase-
conjugated antibody directed against the
hybrids. Unreacted material was removed
by washing, and a dioxetane-based chemi-
luminescent compound, Lumi-Phos 530,
was added as a substrate for alkaline
phosphatase. The Light produced by the re-
action was measured with a luminometer.
The result of this test was expressed as rela-
tive light unit (RLU), which was converted
into a ratio of specimen RLU to the positive
cutt-off simple RLU. A ratio of >1 was
taken as cutt-of value for positive.

Statistical analisis
The statistical evaluation of the results

was realized with a contrast of the hypothe-
sis, using the Chi square Test, using
GraphPad InStat.software.

RESULTS

The presence of HPV infection was
evaluated in 1483 female cervical samples.
The mean age of female population was
28.8 years. The cytological diagnosis of
smears distribution was: 1120 (75.5%) were
diagnosed as LSIL, 354 (23.9%) were HSIL
and 9 (0.6%) ASC-US (Table I).

The positivity of HPV DNA detected by
HCA II was 54.6% (811/1483). The pres-
ence of the different HPV types among the
women with HPV infection is observed in
the Table II, 138 (17%) had HPV DNA of low
risk for cancer and 673 (82.9%) presented
high-risk HPV types. There were significant
differences in the frequency of HPV types of
the cervix of the evaluated patients
(p=0.0001).

The presence of the different HPV
types and the cytological diagnosis were
compared (Table III). Low risk HPV types
were detected in 127 cases of LSIL, 9 of
HSIL and 2 of ASC-US, while, high-risk HPV
was detected in most of the cases: 361
LSIL, 308 HSIL and 4 ASC-US.
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TABLE I
DETECTION OF LESIONS ACCORDING TO CYTOLOGICAL DIAGNOSIS IN VENEZUELAN FEMALE

PATIENTS

Citology Number
of samples

Prevalence
(%)

LSIL (Low grade squamous intraepithelial lesion) 1120 75.5%

HSIL (High grade squamous intraepithelial lesion) 354 23.9%

ASC-US (Atypical squamous cells of undetermined significance) 9 0.6%

Total 1483 100%

TABLE II
HPV TYPES AMONG VENEZUELAN FEMALES ACCORDING TO HYBRID CAPTURE ASSAY II

HPV type Number of positives Prevalence (%)

Low risk 138 17%

High risk 673 82.9%

Total 811 100%



DISCUSSION

Latin America is one of the regions of
the world where the incidence of cervical
cancer is high (24). The World Health Or-
ganization reported that cervical cancer is
the second cause of malignant neoplasia
and death in women worldwide (8). In poor
countries, cervical cancer is the most fre-
quent cause of death from cancer. During
the last two decades this disease is pre-
senting in early ages of the female popula-
tion (25).

Epidemiological studies conducted
worldwide clearly indicate that HPV infec-
tion is the cause of cervical cancer (9, 11).
The distribution of specific types of HPV is
known to vary in different regions in the
world, as do the cofactors that may inhibite
or promote carcinogenesis (26).

Since HPV persistence plays a central
role in the etiology of cervical cancer, the
evaluation of HPV among the general pop-
ulation is important for surveillance of cer-
vical cancer specially in rural populations
and cities of Latin American countries,
where screening coverage is reduced or
sometimes inexistent and little informa-
tion regarding the prevalence of HPV is
available (27).

Consequently, there has been a strong
motivation to develop HPV testing for im-
provements and standarization of HPV
DNA testing methods. HCA II has proved
to be an accurate, and cost-effective
method for HPV testing in routine clinical
practice (28).

We used this method to detect the
presence of HPV DNA in 1483 cervical
smears from a group of Venezuelan women
with cytological diagnosis of LSIL 75.5%,
HSIL 23.9% and ASC-US, in 0.6%.

The presence of HPV infection was
54.6%. These findings are consistent with
previous reports among Latin American
women, where the prevalences for Brazilian
and Argentinian women were similar than
the observed in our study (19, 22, 29, 30).
However, the prevalence of HPV among
women appears to vary by countries within
Latin America, where the frequency range
is between 15% and 16% in Mexico, Costa
Rica and Colombia (26, 31-34).

In Venezuela, Mendoza et al. (35), re-
ported 10% of prevalence using hybrid cap-
ture, lower rates of HPV DNA prevalence
(23% and 10%) compared with our results.
Also, Contreras et al. (36) reported 27% of
HPV infection in women in the age range
between 45 to 54 years and 20% in women
under 25 years.

Latin American countries are among
those with highest incidences of cervical
cancer rates in the World, together with
countries from África, South and East
Asiacentral, America (30.6%) and South
America (28.6%). Variation in incidence
among countries is large. Very high rates are
found in Haiti, Nicaragua, and Bolivia. Latin
Caribbean has the lowest and the highest
risks in Latin America represented by Puerto
Rico (10.3%) and Haiti 93.9%) (27).

It is very difficult to establish whether
variations in incidence of cervical cancer
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TABLE III
HPV TYPES DETECTED BY HYBRID CAPTURE ASSAY II AND ITS RELATION TO THE CYTOLOGICAL

DIAGNOSIS

Cytological diagnosis Low Risk High Risk

LSIL 127/488-26% 361/488-74%

HSIL 9/317-2.8% 308/317-97%

ASC-US 2/6-33% 4/6-67%



observed among Latin American countries
(Central America, 30.6%; South America,
28.6%; Haiti 93.9%) (27), are due to differ-
ences in prevalences of HPV infection or by
the using of different methods employed for
the HPV-DNA detection. Some of the geo-
graphical variation may be responsable of
the differences in the prevalence of differ-
ent subtypes of HPV and host related fac-
tors (9).

Aditionally, demographic, cultural, so-
cioeconomic variables, high parity, smok-
ing, oral contracepcion, young age at first
coitus, elevated number of partners, low so-
cioeconomic status, low education level,
poor genital hygiene, and genital tract in-
fections such as Chlamydia trachomatis,
Human Immunodeficiency Virus type 1
(HIV-1) and Herpes Simples Virus Type 2
(HSV2) among others, are probable co-fac-
tors that increases the risk of cervical can-
cer in women with papillomavirus infection
(27, 37, 38).

The differences in the incidence of cer-
vical cancer in Latin America may be ex-
plained too as the result of screening activi-
ties, inadequate collection and reading cy-
tological samplings, as well as incomplete
follow-up of the women afther the test (27).

In our study, among the 811 HPV posi-
tive cases, 138 (17%) were infected with
low risk HPV types and 673 (82.9%) had
high-risk HPV types. Results are similar to
others reported in the literature, which in-
dicate that about 50% of all women are in-
fected by HPV, characterizing a worldwide
public health problem (29, 39). In the pres-
ent study, we associated the cytological di-
agnosis with the hybrid capture assay. We
observed HPV DNA in 488 cases of the 1120
smears (43.5%) diagnosed as a LSIL and
632 (56.4%) were negative. Nearly 10% of
HSIL presented negative results in HCA II.
These observations are different from those
reported by others investigators that found
a very good correlation between cytology

and HCA II (19, 30), but are consistent
with a previous report in Venezuela (35).

Disagreement between DNA testing
and cytology could be due to error in the
cytological diagnosis, a low copy number of
the HPV genome, infection by untested
types or unidentified reasons such as DNA
testing errors (40).

We found also that high-risk HPV was
strongly associated with HSIL (97%) and
with LSIL (74%). The Relative Risk (RR=
24) indicated that in Venezuela the most
common types circulating are high-risk
HPV types associated with LSIL as well as
with HSIL. Since the persistence of the viral
types has been associated with high risk
HPV, is very important the follow up of the
patients that could progress to cancer. Sim-
ilar results have been reported (25).

The variability in oncogenic HPV type
distribution will significantly impact vac-
cine efficacy in Latin America. More studies
determining HPV types distribution and
risk factors need to be conducted (26).

Molecular screnings based on Hybrid
Capture Assay showed that HPV types are
not always consistent with the clinical type
of HPV-associated genital lesion. Ours re-
sults contribute to the epidemiological data
that report diversity in the prevalence rates
in different countries.
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