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ABSTRACT Virus del papiloma humano en la comarca de

Introduction. Human Papillomavirus (HPV) is the main
cause of cervical cancer. The etiology and effects derived from
this infection are set by molecular techniques and cytological
diagnosis, respectively. In the present study, data obtained by
an opportunist screening of cervical cancer in La Ribera region
are revised and related statistically.

Material and methods. Data considering different var-
iables such as age, degree of lesion, HPV type detected and
number of virus in coinfection were collected from 1,372 HPV
positive cytology samples. HPV detection was carried out by
means of three molecular techniques and the degree of lesion
was analyzed by cytological diagnosis (Bethesda). In order to
determine the relationship between different selected varia-
bles, several statistical analyses were performed.

Results. Only degree of lesion variable showed a direct
relationship with the rest of variables, increasing with aging
process, viral oncogenicity, presence of at least one high-risk
virus and with the fact of being mono-infected. The probability
of presenting a higher-level degree of lesion multiplied by 28.4
when high-risk HPV was detected in mono-infection.

Conclusions. HPV molecular detection is the most suit-
able technique to perform a cervix cancer primary screening
for the management of women with negative cytological di-
agnose. The number of detected types is statistically related to
the degree of lesion. The establishment of a properly regulated
screening to identify HPV infection, and therefore, of cervical
cancer risk, is essential.

Key-words: Human Papillomavirus, Cervical Cancer, Cancer Screening.
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RESUMEN

Introduccion. El virus del papiloma humano (VPH) es la
principal causa de céncer cervical. La etiologia y los efectos de-
rivados de esta infeccion se establecen mediante técnicas mo-
leculares y diagnostico citoldgico, respectivamente. En el pre-
sente estudio, los datos obtenidos por un cribado oportunista
de cancer cervical en la comarca de La Ribera se revisaron y se
relacionaron estadisticamente.

Material y métodos. Se recopilaron datos que incluyeron
diferentes variables como la edad, el grado de lesion, el tipo de
VPH detectado y el nimero de virus en coinfeccion de 1.372
citologias positivas para VPH. La deteccion del VPH se reali-
z6 mediante tres técnicas moleculares y el grado de lesion se
analizo mediante diagnostico citoldgico (Bethesda). Para de-
terminar la relacion entre las diferentes variables, se realizaron
varios analisis estadisticos.

Resultados. Solo la variable del grado de lesion mostrd
una relacion directa con el resto de variables, aumentando con
el proceso de envejecimiento, la oncogenicidad viral, la pre-
sencia de al menos un virus de alto riesgo y el hecho de estar
mono-infectado. La probabilidad de presentar un mayor nivel
de lesion se multiplico por 28,4 cuando se detecto VPH de alto
riesgo en la mono-infeccion.

Conclusiones. La deteccion molecular del VPH es la técni-
ca mas adecuada para realizar un cribado primario del cancer
de cuello uterino para el manejo de mujeres con diagndstico
citologico negativo. El numero de tipos detectados esta esta-
disticamente relacionado con el grado de lesion. El estableci-
miento de un cribado regulado adecuadamente para identifi-
car la infeccion por VPH vy, por lo tanto, del riesgo de cancer
cervical, es esencial.

Palabras clave: Virus del Papiloma Humano, Cancer de Cuello Uterino, De-
teccion Precoz del Cancer.
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INTRODUCTION

Human Papillomavirus (HPV) belongs to the family Pa-
povaviridae, subfamily Papillomaviridae. This virus is tis-
sue-specific and infects both the cutaneous and mucosal
epithelia. Its genome is divided into: an E region, of early
expression encoding various structural proteins (E1-E7); an L
region, of late expression, which encodes the capsid proteins
(L1 and L2); and a regulatory, non-coding region (RNC/LCR),
located in the 5'-direction [1].

HPV types have been classified by their tissue tropism
(mucous or cutaneous types), as well as their oncogenic po-
tential [High (HR) and Low-Risk (LR) types]. The International
Agency for Research on Cancer, defines 16 High-Risk HPV (HR-
HPV), associated with cancer in humans (types 16, 31, 33, 35,
52, 58, 73,18, 39, 45, 59, 68, 51 53, 56, 66) [2]. HPV-16 and
HPV-18 types are responsible globally for 71% of cervical can-
cer cases [3].

Based on the antigenic and variable region L1 genomic
sequence, coding for the major protein of the capsid, about
200 types have been identified and characterized, defined as
those that include more than 19 difference in their nucle-
otide sequence. Phylogenetically, below in the scale of HPV
types, lineages and sublineages are found, which differ by 1%
and between 0.5-0.9% in their genomic sequence, respec-
tively [2]

HPV infection is one of the most common sexually trans-
mitted diseases in the world, as well as the main cause of cer-
vical cancer, with a higher incidence in developing countries
[4]. Most infections (70-90%) are asymptomatic and resolve
spontaneously in 1-2 years. The disease degree transmission,
the asymptomatic infection development and the poor immu-
nological response, are directly related to the virus success in
its replicative process.

HR-HPV persistent infection, defined as the presence of
an HPV specific type in clinical samples separated between 6
months and 1 year, is an indispensable condition for progres-
sion to infiltrating carcinoma [5]. Likewise, the sequence of
events caused by HPV infection is gradual and detectable by
cytology with Papanicolaou staining. The control of the dis-
ease is possible through primary (vaccination) and secondary
(detection of HPV and cytological diagnosis) preventions, so
global eradication of cervical cancer (the only type of can-
cer with this future forecast) is feasible, due to knowledge of
the disease cause, development and treatment. This possible
eradication can be achieved by raising the need to control the
population infection through vaccination and well-established
screenings. The population screening should be well struc-
tured, a target population should be identified, appropriate
detection techniques should be chosen, and the time intervals
should be defined according to age parameters.

As a primary control of the infection, a global vaccination
strategy against HPV was launched ten years ago. Nowadays,
the definitive results derived from this strategy are not
available since the population to which it was directed,

has just been incorporated into the population screening of
individuals susceptible to prevention. In Spain, National Health
Service recommendations for HPV secondary prevention have
been published, consisting of a women population screening
between 25 and 65 years of age [6].

Currently, cervical cancer screening is opportunistic and
performed by cervico-vaginal cytology as a screening technique,
with a variable periodicity of 1 to 3 or 5 years [7]. In its latest
revision (https://oethesda.soc.wisc.edu), The Bethesda System
substitutes the term Cervical Intraepithelial Neoplasia (CIN) for
Squamous Intraepithelial Lesion (SIL), with two categories: Low-
grade (LSIL) and High-grade (HSIL) [8]. The WHO IARC (World
Health Organization International Agency for Research on Can-
cer) reviewed in its monographs program the scientific evidence
in relation to the HPV test as a primary screening technique and
concluded [9], like other studies [10], that enough evidence in
relation to viral detection tests was found, presenting at least
the same results as Papanicolaou staining. According to con-
trolled randomized trials, screening based on the detection of
HPV DNA allows an early diagnosis of high-grade cervical neo-
plasia due to its high sensitivity. In addition, this approach may
be more effective in the prevention of cervical cancer since, be-
ing a less specific technique than cytology, its negative predic-
tive value is very high [11, 12].

HPV infections can be caused by a single type of virus
(mono-infection) or by several at the same time (poly-infec-
tion). The effect of one or the other in the development of
cervical cancer [13, 14], and the same prognosis of mono and
poly-infections are controversial aspects.

The aims of this study were: to describe the distribution
of the different HPV genotypes and their relationship with
the different degrees of cervical pathology (cytology in liquid
medium) in the female population selected by opportunistic
screening criteria between 2012 and 2017 in Health Depart-
ment 11 of the Valencian Community; to determine the rela-
tionship between the five variables studied for the total sam-
ple: cytological diagnosis, age, viral oncogenicity, detection
of high-risk virus (HR-HPV) only and mono | poly-infection;
and, to describe three molecular techniques comparing their
results, among them and with the total samples.

MATERIAL AND METHODS

Cases and population. The series consisted of 3,541 cy-
tology samples including a women population between 25 and
65 years, that underwent HPV detection and morphological
study with Papanicolaou staining from liquid cytology (Thin-
Prep) classified according to Bethesda criteria. 1,372 samples
(38.75%) positive for at least one HPV type corresponded to
the number of cases in the study. All cases belong to the op-
portunistic screening program for cervical cancer from 2012
to 2017 in the Department of Health 11 of Valencian Com-
munity that serves 46 municipalities with a total population
in 2017 (www.ine.es) of 298,182 inhabitants (149,984 women
and 148,288 men).
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Definitions

Case: positive cytology for HPV detection, regardless of
whether it belongs to the same patient in clinical samples sep-
arated over time.

Degree of lesion: each of the morphological diagnostic
categories (Bethesda classification).

Low-grade lesion: on the previous scale, from NORMAL to
LSIL included.

High-grade lesion: on the aforementioned scale, from
ASC-H (Atypical Squamous Cells, cannot exclude HSIL) to
ADENOCARCINOMA.

Viral oncogenicity: ability of each type of HPV to favor
progression towards adenocarcinoma [high-risk [ low-risk HPV
(HR-HPV [ LR-HPV]].

Mono-infection: infection caused by a single type of HPV
regardless of its viral oncogenicity.

Poly-infection: infection of more than one HPV type at
the same time regardless of its viral oncogenicity.

HPV molecular detection. The detection of HPV DNA in
the period was carried out by three different molecular meth-
odologies based on the Polymerase Chain Reaction (PCR). In a
first phase, a nested PCR was performed (technique 1) using
as external primers MY109 and MY110 and, as internal GP5 +
and GP6 +, that amplify a region of the L1 gene. The positive
amplifications were sequenced for typing by the dideoxynu-
cleotide triphosphate terminators method and subsequent-
ly, the editing with the software ChromasPro (Version 1.7.4
Technelysium Pty Ltd) and the comparison with the sequences
of the NCBI database by means of BLAST (Basic Local Align-
ment Search Tool - NCBI - NIH), were carried out. The second
phase, in addition to the previous one, included another Mo-
lecular Biology technique based on hybridization with probes
(HPV Direct Flow CHIP Kit, MASTER DIAGNOSTIC (technique 2);
this method can distinguish up to 36 HPV types. The negative
results by this technique were processed by the nested PCR
methodology described above due to its higher sensitivity. And
in the third phase, the Anyplex Il HPV 28 Detection Kit (See-
gene) (technique 3) was used, which simultaneously detected,
genotyped and semiquantified in two qPCR reactions, the 28
most prevalent high and low-risk HPV types, using the DPO
system and melting curve analysis using TOCE technology.

Prior to the three techniques application, DNA extraction
and quantification processes were implemented. The extrac-
tion was executed following the supplier's instructions using
the Maxwell® 16 FFPE Plus LEV DNA Purification Kit (Promega).
DNA concentrations and purity were measured by spectro-
photometry at 260 and 280 nm with Nanodrop2000. In tech-
niques 1 and 2, the presence of amplification for subsequent
sequencing or hybridization, respectively, was previously de-
tected through an automatic capillary electrophoresis system
[QiaXcel Advanced (QIAGEN)].

Statistical analysis. In an electronic database, the fol-
lowing variables were included for each patient: quantitative
age; qualitative age in 4 groups (23-35 [ 36-45 [ 46-55 [ > 56);

Table 1 Descriptive Age (qualitative)
N Minimum ~ Maximum Mean Standard Deviation
1372 25 65 37.433 9.207
Table 2 Descriptive Qualitative Variables
Variables Levels N )
23-35 661 48.2
36-45 404 29.4
Age 4 groups 46-55 254 18.5
>56 53 39
Total 1,372 100
<30 388 283
Age 2 groups >30 984 ni
Total 1,372 100
ADENOCARCINOMA 2 0.1
HSIL 260 19.0
‘Papanicolaou’ ASC-H 43 31
result LSIL 570 415
6 categories ASC-US 3 27
NORMAL/INFLAMMATION 186 13.6
Total 1,372 100
ADENOCARCINOMA/HSIL 262 19.1
. ASC-H 43 31
Papanicolaou LSIL 570 45
result
. ASC-US 3N 22.7
5 categories
NORMAL/INFLAMMATION 186 13.6
Total 1,372 100
Technique 1 174 127
. Technique 2 571 41.6
Technique ,
Technique 3 627 45.7
Total 1,372 100
. i Low-Risk (LR) 193 14.1
High/Low HPV risk .
High-Risk (HR) 179 85.9
Total 1,372 100
Mono 782 57.0
Mono/poly HPV
Poly 500 430
Total 1,372 100
HR Mono-infected 606 442
HR/LR Mono/Poly .
HR Poly-infected 573 41.8
. LR Mono-infected 176 12.8
HPV infected )
LR Poly-infected 17 1.2
Total 1,372 100

HSIL: High-grade Squamous Intraepithelial Lesion; (LSIL): Low-grade Squamous

Intraepithelial Lesion; ASC-H: Atypical Squamous Cells, cannot exclude HSIL;

ACS-US: Atypical Squamous Cells of Undetermined Significance
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qualitative age in 2 groups (= 30 [ > 30); results of Papanico-
laou staining in 6 groups (ADENOCARCINOMA [ HSIL [ ASC-H /
LSIL / ASC-US (Atypical Squamous Cells of Undetermined Sig-
nificance) / NORMAL or INFLAMMATION); results of Papanico-
laou staining in 5 groups (ADENOCARCINOMA or HSIL / ASC-H
| LSIL [ ASC-US [ NORMAL or INFLAMMATION); high [ low-risk
HPV: to create this variable, a cytology sample was considered
to show an HPV high-risk result if at least one high-risk vi-
rus was presented and, a low-risk result, if any high-risk virus
was not detected; mono [ poly-infection: to create this varia-
ble, mono-infected was considered when only one virus was
presented and, poly-infected, when more than one virus was
detected, regardless of its oncogenicity; and, combination of
high [ low-risk HPV and mono [ poly-infected results (high-risk
HPV and poly-infected | high-risk HPV and mono-infected /
low-risk HPV and poly-infected [ low-risk HPV and mono-in-
fected). In tables 1 and 2, the descriptive analysis of the varia-
bles is shown.

A descriptive analysis of the study variables was carried out;
the qualitative variables were described by frequencies and per-
centages and, the quantitative variables, by dispersion measures
(minimum, maximum, mean, standard deviation). A bivariate
analysis was performed between the variables 'Papanicolaou
staining’, "high/low-risk HPV' and 'mono/poly-infection' results
with age (age variable was analyzed in a quantitative and qual-
itative way). In addition, a bivariate analysis was carried out in
which the 'Papanicolaou staining’ result was compared with the
‘high/low-risk HPV' and 'mono/poly-infection’ results. The qual-
itative variables were compared using the Chi square test, the
quantitative variables with two levels, using the Student's T test
and the quantitative variables with more than two levels, us-
ing the ANOVA and the post hoc Tukey tests to detect between
which levels the differences were statistically significant. Odds
Ratio (OR) and 95% confidence intervals were calculated by ad-
justing simple logistic regression models. A confidence level of
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0.05 was considered for the results interpretation. A virus type
descriptive analysis was accomplished in each of the 'Papani-
colaou staining' results categories; specifically, the number of
patients belonging to each virus as well as to each virus combi-
nation found, were described. For the most frequent viruses (16,
18, 31, 33, 42, 51, 53, 56, 66, 45, 58, 59 and 68) a dichotomous
variable "The patient presents the virus (yes [ no)" was created;
this variable took the value 'yes' when the virus studied was de-
tected in the cytology sample and takes the value 'no" when the
virus studied was not. Subsequently, the dichotomous variables
“The patient presents the virus (yes [ no)" were compared with
the 'Papanicolaou staining' results by the Chi square statistical
test.

RESULTS

Distribution. The distribution of HPV types in this series is
detailed in figure 1. In this study, the most frequent genotypes
were 16, 31, 33, 53, 51 (HR types) and 42 (LR type). 71.7%
of the total cases (n = 1,372) corresponded to 30-years-old
women or older. Infection induced by at least one HR-HPV was
observed in 85.9% of the samples studied, whereas a 14.9%
of the cases suffered from a LR-HPV infection. 57% of cases
belonged to mono-infection.

Relationship between the different studied variables

a) General situations. The diagnostic distribution of the
1,372 cases (positive HPV), according to Bethesda system, is
shown in table 3. A multivariate study showed that only the
variable "degree of lesion" (Papanicolaou test), of all the var-
iables studied, presented a statistically significant direct rela-
tionship with each other. Thus, the degree of lesion increased
with age, viral oncogenicity, the presence of at least one high-
risk virus and with being mono-infected (p <0.007, p <0.001,
p <0.001, p <0.05, respectively).

i ‘I hh hll ||
IR ] Sl L

4 6 11 16 18 26 30 31 32 33 35 39 40 42 43 44 45 51 52 53 54 55 56 58 59 61 62 65 66 67 68 69 70 72 73 81 82 84 86 89 90 91

HPV types

Figure 1 Distribution of HPV types.

Bar color red: most common HR-HPV types; bar color green: most common LR-HPV types; bar color blue: rest of HR/LR types.
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of submitting a high-grade lesion was almost 10

Table 3 Diagnostic distribution of the 1,372 cases ti . . . .
" . imes higher. In this study, the relationship between
(positive HPV), according to Bethesda system detecting an HPV 16 and the degree of lesion pre-
sented the following OR with respect to NORMAL cy-
Lesion  ADENOCARCINOMA HSIL ASC-H LSIL ASC-US ~ NORMAL tology: HSIL (OR = 9.24), ASC-H (OR = 3.27), ASC-US
o 01 19 1 s 227 136 (OR = 1.76) and LSIL (OR = 1.71). HPV 42 was linked

HSIL: High-grade Squamous Intraepithelial Lesion; LSIL: Low-grade Squamous Intraepithelial
Lesion; ASC-H: Atypical Squamous Cells, cannot exclude HSIL; ACS-US: Atypical Squamous Cells

of Undetermined Significance.

with a higher frequency of ASCUS and NORMAL re-
sults (p = 0.001). If virus 42 was detected, the risk
of ASC-H, ASC-US, HSIL and LSIL was less than being

NORMAL (OR = 0.46, OR = 0.86, OR =

Table 4 Frequency distribution of lesions with the different variables 0.24, OR = 0.9, respectwely). HPV .56

was more frequently associated with

LSIL diagnosis than with the rest of

diagnoses (p = 0.001). The risk of be-

HR Mono HR Poly o ing LSIL versus being NORMAL was

Aeliete) - ol N (%) N (%) Monofpoly-infection 1.89 times higher. HPV 66 was more

frequently related to LSIL, being less

AUEILEH AL et 160 (61.07) 99 (37.79) HR-mono frequent ASC-H and HSIL for this

HSIL >30 98.8 genotype (p = 0.004).

ASC-H 88.4 16 (37.21) 22 (51.16) HR-poly Table 5 shows the distribution

LSIL 85.1 222 (38.95) 263 (46.14) HR-poly according to the CytOlOgical diag—

nosis of HR-HPV types in mono and

ASC-US <30 826 147 (47.27) 110 (35.37) HR-mono poly-infection, as well as the most
NORMAL 75.3 61(32.8) 79 (42.47) HR-poly freq uent combinations.

HSIL: High-grade Squamous Intraepithelial Lesion; LSIL: Low-grade Squamous Intraepithelial Lesion; ASC-H: Atypical
Squamous Cells, cannot exclude HSIL; ACS-US: Atypical Squamous Cells of Undetermined Significance.

Comparison amongst the
three techniques. As explained

Table 5

cytological diagnosis.

Distribution of HR-HPV types in mono/poly-infection
and the most frequent combinations, according to the

previously, three techniques were
employed for the detection of HPV: 45.7% was
determined by technique 3, 41.6% by technique 2
and 12.7% with technique 1.

Cytological diagnosis ~ Most frequent HPV Most frequent HPV Most frequent a) Relationship between the degree of
in mono-infection ~in poly-infection combination lesion and infection with HR-HPV. In the to-

HSIL 16 (61.4%) 16 (27.19%) 16 433 tal samples, the probability of presenting a high-
LSIL 16 (25%) 16 (11.4%) 1645616433 gradellesm.)n is multiplied by 28.4 times vyh@n the
: ' infection is caused by HR-HPV. It's multiplied by

ASC-US 16 (33%) 31 (19.6%) none 18.75 times with technique 1; by 32.4 in tech-
NORMAL 16 (27.9%) 53 (7.7%) none nique 2, and with technique 3, HR-HPV was de-

HSIL: High-grade Squamous Intraepithelial Lesion; LSIL: Low-grade Squamous Intraepithelial Lesion;

ACS-US: Atypical Squamous Cells of Undetermined Significance.

In this series, LSIL was more frequent in the group = 30
years, and HSIL in > 30 years. High-grade lesions showed a
higher frequency of HR-HPV. When the infection was solely
due to HR-HPV, the risk of presenting a high-grade lesion with
respect to NORMAL citology was 28.4 times higher. Thus, the
risk of displaying a high-grade lesion if the HPV corresponded
to high-risk was multiplied by 28.4. In addition, if poly-infec-
tion existed, the probability of obtaining a LSIL than NORMAL
cytological result was multiplied by 2 (with data from tech-
nique 3) (OR = 2.16) (Cl 1.36-3.44) (p < 0.05).

The frequency distribution of lesions with different varia-
bles is shown in table 4.

b) Particular situations. Related to viral genotype, HPV
16 was associated more frequently with HSIL / LSIL (p <0.001)
than with the other Papanicolaou staining diagnoses; the risk

tected in 100% of HSILs.

b) Relationship between the degree of

lesion and mono or poly-infection, regardless

of its oncogenic potential. With the total samples, signifi-

cant differences between both variables occurred (p = 0.007);

regarding to the degree of lesion, mono-infection and poly-in-

fection were not comparable. From ASC-US to LSIL, the most

frequent situation was poly-infection, while in high-grade le-
sions, mono-infection.

All the results obtained were mono-infections applying
technique 1. Therefore, no relationship could be established; by
applying technique 2, no significant differences existed relat-
ing both variables; and with technique 3, significant differenc-
es between both variables happened (p = 0.00009), with the
same considerations applied for the total of samples.

¢) Mono or poly-infected with HR-HPV or LR-HPV only. In
the total of samples, HR-HPV in mono or poly-infection was related
to a value of p <0.001; this relation was not observed in the case of
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LR-HPV. These same results were obtained by applying technique
3 (p <0.001). In technique 1, only mono-infections were found, so
no relationship could be established; with technique 2, no statistical
difference was found in the relationship of being HR-HPV [ LR-HPV
mono or poly-infected with the cytological study result.

DISCUSSION

The detection of HPV DNA in opportunistic screening cy-
tology samples from Health Department 11 of the Valencian
Community was carried out during a four-year period with
three different PCR-based techniques. Data in this study, un-
like others, were based on opportunistic and non-population
screening. Thus, relative quantities to the total of the series
were described and the terms "detection rates" or “frequen-
cies" were used, against incidence or prevalence.

Of the total cases, three out of four (71.7%) corresponded
to women over 30 years of age; in this age group, at least one
HR-HPV was detected in 9 out of 10. The high rate of HR-HPV
(85.9%) in this series is probably related to the easy and fast
transmission of the virus itself and could suggest a coloniza-
tion process rather than infection. In addition, only one in five
cases progressed to lesion greater than HSIL Thus, according
to published data, a regression rate of 77.8% was observed
[15]. Consistent with cytological diagnoses distribution (table
3), 13.6% of them would not have been detected taking cytol-
0gy as a primary screening test, being NORMAL, but detecting
at least one HPV by PCR techniques. High-grade lesions were
more frequent in women over 30 years of age than in younger
women (88.4-100% vs. 75.3-85.1%; table 4), which is related
to the logical temporal evolution of the lesions.

The probability of presenting a high-grade lesion was 28.4
times higher when a HR-HPV is detected in mono-infection.
2 out of 3 cytology samples with a high-grade lesion showed
an HR-HPV in mono-infection. However, the variable 'poly-in-
fection’, even in HR-HPV types, was associated with low-grade
lesions in this series. The influence of mono or poly-infection
incidence on the development of cytological lesions is a con-
troversial issue [13, 14]. Data from this study suggest that po-
ly-infection is a protective mechanism based on establishing
a balance between the infectious virus types. Consequently,
hegemony of any of them is not allowed and cytological mor-
phology progresses to higher levels of LSIL.

As the degree of lesion evolves, the HPV number and types
involved decrease. From ASC-US to LSIL, any type of HPV (HR
or LR) was found; however, from LSIL onwards, higher fre-
quency of high-risk types 16, 31, 51 and 53 were observed,
being considered in our environment as the most oncogenic
types. Also, the types 56 and 66, considered HR-HPV, prevailed
especially in low-grade lesions which should rethink the defi-
nition of their oncogenicity. These types could produce high-
grade lesions in selected patients due to immunosuppression
or other causes as occurs with many other microorganisms
considered non-pathogenic. However, high-grade lesions were
not produced by these types in the study population.

In mono-infection, 1.2% of HSIL were associated with
LR-HPV exclusively (6 and 11), as well as 11.6% of ASC-H
(42,54,67 and 70). Although this unexpected event could re-
think the classification of these viruses as LR-HPV, these re-
sults could be attributed to the limitations of the techniques
used, since most of these results (6 of 8 results) derived from
technique 2, in which the correlation between sensitivity and
specificity is not its main characteristic. The remaining two
cases were detected with techniques 1 and 3.

The high detection rate of HPV 16 (32.36% overall) was
independent of the extent of the lesion, appearing even in
samples with NORMAL cytological diagnosis. Consequently,
screening based only on cytology, infra diagnose this type of
infections in which lesions progress slowly.

According to the techniques employed, technique 1
performed a sequence PCR, whereby sequencing of several
types at the same time was not possible. Thus, all patients
presented mono infection when using this technique; em-
ploying technique 2, statistically significant relationship be-
tween mono-poly infection and the Papanicolaou staining
result (p = 0.126) was not discovered; and, with technique 3,
a statistically significant relationship between mono-poly in-
fected and Papanicolaou staining was found (p <0.05); a poly
infected patient presents 2,159 (1,136-3.44) times more risk
of belonging to LSIL than NORMAL. Among the techniques
used, technique 3 showed the best data due to its technology
and the ability to detect different types of coinfectant virus-
es by analyzing melting curves. Regarding the present data,
greater sensitivity and reproducibility of technique 3 versus
2 is shown. Technique 3 provides a good correlation between
sensitivity and specificity, allowing HPV typing in all cases
(data not shown).

The data and results provided are based on the oppor-
tunistic screening of HPV carried out in Department 11 of
the Valencian Community and are representative of this geo-
graphical area. In addition, and as far as is known, this is the
only descriptive and statistical study of opportunistic HPV
screening in the Valencian Community.

At this time, the National Health Service of Spain has
set the basis to establish a national system of cervical cancer
population screening [6]. This system will allow a control of
this pathology, the study of its evolution and possible disease
eradication with the establishment of primary and secondary
prevention measures.

The GARDASIL 9® vaccine immunizes against types: 6,
11, 16, 18, 31, 33, 45, 52, 58. Although data on the vacci-
nated population are not yet available, this study concludes
that HR-HPV 51 and 53, not included in the vaccine, appear
with a frequency (8.97% and 10.13% respectively) similar to
some contained in this vaccine. This fact suggests a natural
selection of these types compared to others, and therefore
raises reconsideration of the types to be included in future
vaccines.

The detection of HPV leads in the consideration of oth-
er adjuvant factors for better infection management; factors
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such as genotype, the presence of a poly or mono-infection
or oncogenic capacity, together with the extent of the lesion,
will influence the monitoring and treatment of the infection.
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