202 Revista Romdna de Medicina de Laborator Vol. 25, Nr. 2, Aprilie, 2017

DE DE GRUYTER
OPEN

G

The frequency of Human
Papillomavirus Genotypes in Invasive
Cervical Cancer of Romanian Patients

DOI: 10.1515/rrlm-2017-0008

Cervical cancer, statistically, occupies the fourth
place worldwide among cancers in women in
term of incidence and mortality; most of the cas-
es are discovered in developing countries (1).
Its etiology is related to Human papillomavirus
(HPV) infection, a necessary, but insufficient
cause of most of the cervical cancers, but also
for a high proportion of vulva, vagina or anal
cancers, and some of the oropharyngeal cancers
(2). Currently, more than 200 HPV subtypes
have been isolated, and more than 40 different
HPV types are found in the genital tract or peri-
anal region (3). The condition of HPV infection
to cause a cervical cancer is to become persis-
tent and to escape from the immune defence of
the host. Data about the frequency of HPV in-
fection in Romanian population are scanty. Only
few studies have been done (4-7), and they fo-
cused mainly on cytological abnormalities and
pre-invasive cervical lesions, but not in invasive
cervical cancer. Thus, the goal of our research
was to obtain preliminary information about the
frequency of HPV infection and the HPV gen-
otypes in a Romanian population with invasive
cervical cancer.

The samples included 80 histologically con-
firmed invasive cervical cancer fresh specimens
of previously non-irradiated Romanian women,
collected between September 2015 and October
2016 in a tertiary university hospital. The Ethics
Committee of the hospital approved the study
protocol. The patients were staged according to
the International Federation of Gynecology and
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Obstetrics (FIGO) staging. All specimens were
collected with PreservCyt™ and stored at +4°C
until analysed. Detection consisted in genomic
DNA extraction from cervical epithelial cells,
PCR amplification of target DNA (37 HPV gen-
otypes including 13 high risk genotypes: 16, 18,
31,33,35,39,45,51,52,56,58,59, and 68), hy-
bridization of PCR products with oligonucleotide
probes on solid strips and colorimetric identifica-
tion of hybridization productsaccording to man-
ufacturer recommendations (LINEAR ARRAY
HPV Genotyping Test, Roche). A chi square test
and a logistic regression were performed to try
to find a correlation between HPV type, stage of
disease, or histological type. Statistical analyses
for P values were performed using 2 x 2 contin-
gency tables, with two-tailed P values calculat-
ed using the Fisher exact test. All p <0.05 were
considered statistically significant. The patients’
mean age at the time of diagnosis was 49 years
(between 28 and 68 years old). The majority of
histological diagnoses were squamous cell carci-
noma (75 out of 80 patients, 93.75%), with 4 ade-
nocarcinomas (5%) and one neuroendocrine car-
cinoma. Forty-one patients (51.25%) were stage
I (Ial-1b2), 24 (30%) stage 11, 14 (17.5%) stage
II1, and one (1.25%) was staged 1Va. Of the 80
samples analyzed, 10 cases (12.5%) were nega-
tive for HPV-DNA. Most of HPV-DNA positive
cervical cancer patients harboured single infec-
tions (87.14%); 7 patients had two HPV types
(10%); and in 2 patients (2.86%), three different
HPV types were identified. HPV 16 was the most
frequent type, with 72.5% relative contribution
as single (58 patients) or multiple infection (2
cases of double infection and 2 patients harbour-
ing three different HPV types). Other two HPV
double infections harboured HPV31 associated
with HPV39 and HPV73. Interestingly, HPV18
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was identified in only one biopsy (1.3%). More
high risk HPV types were found in 2 cases (HPV
31, 33, 39, 45, 53, 58, 62, 68). One low risk
HPV (type 6) was identified. No statistical cor-
relation was found between the HPV genotype,
patients’ age, histology of the tumour, or the
stage of the disease. Lack of available informa-
tion regarding the prevalence of HPV infections
in Romania makes the acceptance of the HPV
vaccination campaign by the population more
difficult. In a country with a high incidence of
cervical cancer, with a less organized national
screening programme, more data regarding the
frequency of HPV infection could sustain the
need to continue the HPV vaccination, against
its misinformed opponents, influenced also by
religious or cultural reasons. The HPV frequen-
cy in cervical cancer patients differs in different
world regions. In studies performed in Portugal
and Croatia (8, 9), HPV prevalence was 97.9%,
and 92.59% respectively. Regarding Asian pop-
ulations, HPV positivity ranged between 64.8%
- 90.1% in different regions of Thailand (10), to
97.6% in squamous cell carcinoma cases in Chi-
na (11). In a meta-analysis performed on studies
from Malaysia, Vietnam, Singapore, South Ko-
rea, and the Philippines, HPV frequency ranged
from 84.5% to 97% (12). In sub-Saharan Africa,
HPV-positivity was observed in 90.4% of cas-
es (13) The prevalence of HPV 16 is higher in
Europe, South America, and China compared to
other countries; by contrast, HPV 18, 45, and 52
is more frequent in South East Asia compared to
the rest of the world. Multiple infections were
observed in 1.7-52.2% of the cases (8, 13, 14). In
a retrospective study (15), de Sanjose et al. ana-
lyzed paraffin-embedded samples of confirmed
invasive cervical carcinoma from 38 countries
worldwide. In Europe, the most frequent type
identified was HPV 16 (66%), followed by
HPYV 18 positive cases (7%), and HPV 33 pos-
itive cases (6%). This ranking of genotypes was

maintained when samples from North America
were analyzed. In samples analyzed from Asia
and Central and South America the third most
common type was HPV 45. In African popula-
tions, a more heterogencous genotyping was
found: after HPV 16 and HPV 18, the frequency
of HPV types 45, 52, 58, 31, and 33 was close in
percentages to the HPV heterogeneity found in
the Romanian population.

Our results showed a high prevalence of
HPV 16 single infection (72.5%), and multiple
infections in 12.85% of women. HPV 18 was de-
tected in only one patient, despite the presence
of 4 adenocarcinomas and one neuroendocrine
carcinoma histology. This high variety of HPV
types in a Romanian population is quite specif-
ic, compared to other recently published data.
In this regard, HPV type 16 and 18 accounted
for 92.1% of invasive cervical cancer patients
sampled in Tunisia (14). Single infection was
found in 48.8% of the patients. The other on-
cogenic HPV single infections were associated
with HPV 35 (4.6%), 45 (4.6%), 58 (2.3%), and
59 (2.3%). Multiple infections with mixing of 2
to 4 genotypes predominately featured HPV16
and/ or 18 with HPV 35 and 45 (96.6 %). No
statistical correlation was found between the
distribution of HPV types and patients’ age. A
pooled analysis study performed in Italy includ-
ed 574 invasive cervical cancers (16). HPV 16
genotype was the most frequent type, in single
(69.3%) and in co-infections with other geno-
types (58.3%), in all squamous cell carcinomas
and adenocarcinomas. However, HPV 18 type
was the second most common genotype linked
with invasive cervical carcinoma (23.3%); HPV
18 positive infections (were in low proportion in
our group (2.13%). This trend is also confirmed
with other HPV HR types: 45, 31, 58, 33.

In a study from Pakistan (17), among the
HPV positive cases with cervical cancer, in
95.9% a single HPV type was isolated: HPV
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16 was the most frequent, followed by HPV
18 and 45. In women from Israel with cervical
cancer (18), high risk HPV types were detect-
ed in 93%. The most common HPV type was 16
(57.4%), followed by HPV 45 (9.6%), and HPV
18 (7.8%). Multiple HPV types were isolated in
0.9% of women. In a study from Northern Ire-
land (19), HPV was isolated in 92.2% of squa-
mous cell carcinomas, and 64.3% of adenocarci-
noma patients, respectively. Most squamous cell
carcinomas histologies (81.3%) had only one
HPV type detected. In a recently published me-
ta-analysis (20), the prevalence of HPV16 and
HPV18 genotypes declined significantly with
age among women with cervical cancer from
74.8% in the 30-39 years age group to 56.8%
in the over 70 years old group. A very interest-
ing result derived from this study: 12.5% of the
population was diagnosed with invasive cervical
carcinoma with a negative HPV genotyping re-
sult. Some researchers explained in their studies
that they cannot exclude technical artefacts that
could occur in HPV-DNA genotyping, for exam-
ple poor DNA quality and PCR inhibition (15),
yet a number of cases of cervical squamous cell
carcinoma and adenocarcinomas might appear
independent of HPV infections.
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