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A B S T R A C T

Objective: Human papillomaviruses (HPV) are classified according to their potential for the development

of cervical neoplasia. However, the carcinogenicity of HPV types forms an evolving continuum based on

the newly available data especially regarding the role of probable and possible high-risk HPV types (pHR-

HPV). The objective of the present work was to evaluate clinical significance of the pHR-HPV53.

Study design: An observational cohort study of potential aetiological association between infection with

HPV53 and development of high-grade cervical cytology was performed. The study was conducted in

two geographically remoted hospitals, in Belgium and Democratic Republic of Congo, as an attempt to

collect data from regions with different geographical distribution of HPV genotypes. The samples were

taken during routine gynaecological visit in outpatient clinics of both participating hospitals.

Results: A total of 2283 liquid-Pap samples were taken from 1465 women at Ghent University Hospital,

Belgium, and from 660 women at General Hospital and Ngaliema Hospital of Kinshasa, DRC. ‘‘HPV53-

only’’-pattern as evaluated by full HPV genotyping was found in samples from only 34 (1.6%) samples.

The initial cytology represented next to non-dysplastic, undetermined and low-grade lesions also high-

grade lesions (12%). For 26 (76.5%) from the 34 women presented with ‘‘HPV53-only’’-pattern follow-up

results were available showing no progression to malignancy.

Conclusion: Our findings support very low to lacking carcinogenic potential of HPV53. Recognising

extreme rarity in cervical cancer next to high prevalence in general population of HPV53, further studies

investigating progression to high-grade lesions are needed to elucidate the oncogenic potential of pHR-

HPV53.
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Introduction

Epidemiological classification of human papillomaviruses
(HPV) as high, low and probable high-risk is based on their
association with cervical cancer. HPV types 26, 53 and 66 are within
this classification determined as probable high-risk types based on
their detection in few malignant cases and only in controls
[1,2]. According to the recent review of International Agency for
Research on Cancer (IARC) assessing carcinogenicity of biological
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agents, HPV types 26, 53, 66, 67, 70, 73 and 82 as remaining types in
mucosotropic alpha genus are classified as ‘‘possibly carcinogenic’’
based on limited evidence of their involvement in cervical cancer
while HPV68 is classified as ‘‘probably carcinogenic’’ acknowledging
its strong mechanistic evidence [3]. Recent studies have shown viral
oncogene transcription of possible high-risk HPV (pHR-HPV) types
26, 66, 70 and 82 in cervical cancer as well as detection of HPV73 in
cancer specimens highlighting oncogenic potential of these pHR-
HPV types and supporting reassessment of their carcinogenicity
classification while HPV53 was shown to be lacking biological
activity in cervical cancer [4,5].

Especially differences in carcinogenic potential between HPV53
and HPV66 are intriguing as they both belong phylogenetically
to a-6 species, show almost similar prevalence in low-grade
squamous intraepithelial lesions (LSIL) as well as an comparable
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Table 1
Initial cytological results of ‘‘HPV 53-only’’ positive women.

Hospital ‘‘HPV 53-only’’ NILM ASC-US LSIL HSIL

Ghent University Hospital, Belgium 33 2 8 19 4

General Hospital and Ngaliema Hospital of Kinshasa, DRC 1 1

NILM: negative for squamous intraepithelial lesion or malignancy; ASC-US: atypical squamous cells of undetermined significance; LSIL: low-grade squamous intraepithelial

lesion; HSIL: high-grade squamous intraepithelial lesion.

Table 2
Follow-up cytological and histological data of ‘‘HPV 53-only’’ positive women.

Initial cytology Follow-up cytology Follow-up histology

ASC-US (5) NILM (3)

LSIL (1)

LSIL (16) NILM (14)

NILM (2)

HSIL (4) LSIL (1)

NILM (3)

NILM (1) NILM (1)

ASC-US: atypical squamous cells of undetermined significance; (5): numbers

between parenthesis refer to absolute numbers of cases with corresponding

cytology or histology; NILM: negative for squamous intraepithelial lesion or

malignancy; LSIL: low-grade squamous intraepithelial lesion; HSIL: high-grade

squamous intraepithelial lesion.
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estimated potential for progression to malignancy and are both
highly genetically diverse with distinct intratype variants [6–9].
There is currently no evidence that L1 polymorphisms are
associated with cervical malignancy but the diversity of these
types and their worldwide distribution are striking [10–13]. While
the detection of HPV66 is currently included in the majority of
commercially available tests for cervical cancer screening,
convincing data on the clinical significance and malignant
potential of HPV53 are lacking [14,15].

The objective of the present work was to evaluate clinical
significance of the HPV53 on the follow-up data of cervical smears
initially positive for HPV53 and not accompanied by presence of
any tested high-risk HPV type (‘‘HPV53-only’’).

Materials and methods

An observational cohort study of potential aetiological associa-
tion between infection with HPV53 and development of high-
grade cervical cytology was performed. The study was conducted
in geographically remoted hospitals, Ghent University Hospital,
Belgium and General Hospital and Ngaliema Hospital of Kinshasa,
Democratic Republic of Congo (DRC), as an attempt to collect data
from regions with different geographical distribution of HPV
genotypes. Recruitment in Ghent University Hospital took place
from February 2008 till July 2009 and in General Hospital and
Ngaliema Hospital of Kinshasa from July 2009 till August 2009. The
samples were taken during routine gynaecological visit in
outpatient clinics of both participating hospitals. The samples
were referred for HPV testing after an initial cytological screening
of the liquid-based Pap test (PreserCyt Solution; Cytoc UK, Crawley,
UK). The evaluation of cervical lesions was performed according to
Bethesda classification of cervical cytology: Negative for squamous
Intraepithelial lesion or malignancy (NILM), Atypical Squamous
Cells of Undetermined Significance (ASC-US), Low-grade Squa-
mous Intraepithelial Lesion (LSIL) and High-grade Squamous
Intraepithelial Lesion (HSIL). HPV DNA detection was performed
using the HPV Full Spectrum PCR Amplification and Detection/
Genotyping System (Lab2Lab Diagnostic Services; GenoID Molec-
ular Diagnostics Laboratory, Budapest, Hungary), recognising HPV
types 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68, 6, 11, 42,
43, 44 and 53 [16]. The subject was considered to be eligible for the
study if ‘‘HPV53-only’’-pattern was observed considered when
solely HPV53 without any of the above mentioned HPV types
except 6, 11, 42, 43 or 44 was detected. No additional data on
potential confounding factors as HIV status and previous of current
history of other sexually transmitted infections has been collected.
An estimation of follow-up visit in 24 months after initial cytology
and HPV genotyping result was proposed.

Results

A total of 2283 liquid-Pap samples were taken from 1465
women at Ghent University Hospital, Belgium, and from 660
women at General Hospital and Ngaliema Hospital of Kinshasa,
DRC. ‘‘HPV53-only’’-pattern as evaluated by full HPV genotyping
was found in samples from only 34 (1.6%) samples. The initial
cytology of these study subjects comprised 9 ASC-US samples,
19 LSIL samples (corresponding to histological classification of
cervical intraepithelial neoplasia (CIN)1), 4 HSIL samples (corre-
sponding to histological classification of CIN2) and 2 samples
revealed NILM. The data on initial cytology are presented in
Table 1. HPV53 in association with any of HPV types 16, 18, 31, 33,
35, 39, 45, 51, 52, 56, 58, 59, 66, 68 was detected in 72 (3.2%) of
total amount of samples. For 26 (76.5%) from the 34 women
presented with ‘‘HPV53-only’’-pattern follow-up results were
available. The data on cytological and histological follow-up are
presented in Table 2. Summarising, no evolution to high-grade
lesions was found during the mean follow-up period of 26 months
(range 2–48 months).

Comments

In the present study we could not find association between sole
presence of HPV53 (‘‘HPV53-only’’-pattern) as investigated at the
time of initial cytological examination and progression to high-
grade cervical lesion over the mean follow-up period of 26 months.
Our findings do not support the evidence of the carcinogenic
potential of HPV53 in cervical cancer and are consistent with the
previously published reports showing lack of carcinogenic activity
of this pHR-HPV type [4,5,17].

The carcinogenicity of HPV types forms an evolving continuum
with a permanent need of reclassification based on the newly
available data. The data acquisition itself can be prone to variations
based on the culturally different follow-up algorithms and end-
point evaluations, quality of cytological specimens and biopsies
taken next to the variety of HPV genotyping methods available
with none of them as the reference standard [18,19].

The IARC Working Group has stated in its recent report that
despite being relatively commonly present in population world-
wide, HPV53 occurred extremely rare alone in invasive cervical
cancer and in certain geographical regions (e.g. Oceania) and noted
a concern regarding inclusion of this type, HPV70 as well as HPV66
in screening assays which would decrease the specificity and
positive predictive value without substantial gain in sensitivity
and negative predictive value of these methods [20,2,21,22].
Especially recognising their extreme rarity in cervical cancer next
to high general prevalence, studies as the current one investigating
on relatively large initial cohort the progression to HSIL over time



E. Padalko et al. / European Journal of Obstetrics & Gynecology and Reproductive Biology 191 (2015) 7–9 9
are of great value to gain more insight in the nature of pHR-HRV in
general and HPV53 in particular.

One of the limitations of the current study is a lack of the
knowledge of the HIV serological status of the study subjects. In an
HIV positive population, a higher prevalence of HPV infections can
be found, and often also a higher grade of co-infection with
multiple HPV genotypes. Different distribution of HPV genotypes
could be also noted in HIV-positive women with HSIL who were
significantly more likely to be infected with HPV53 as found in the
recent meta-analysis on this topic [23]. Maranga et al. describe a
significantly higher prevalence of HPV53 in the HIV positive part of
the study population when compared to the HIV negative controls
(91.7% of all HPV53 infections occurred in HIV positive women)
[24]. However, even in the HIV positive population, there was a
complete absence of HPV53 in the invasive cervical cancer cases.

An important secondary role for HPV genotypes as HPV53 could
be hypothesised. Mejlhede et al. [25] suggest that infections with
certain HPV types might depend on the existence of certain other
HPV types. Based on this observation, a specific role for HPV53
could be suggested, inducing synergism between HPV53 and other
HPV genotypes. To confirm this hypothesis, research efforts to
identify commonly occurring HPV genotype pairs in multiple
infections need to be performed to generate evidence for the
synergistic relationship between different HPV genotypes. Impor-
tant consequences would include that in the post-vaccine era,
specific HPV genotypes will disappear from the population, leaving
opportunity for phenomena as type replacement. It is unclear, with
the selective removal of certain HPV genotypes, how the other,
‘less virulent’ genotypes will behave.
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