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ABSTRACT
Introduction: High-risk human papillomavirus cervical infection is currently a well-established cause of cervical cancer. However, 
only a few women with persistent infections will develop cervical precancerous and malignant lesions. Approximately 20% of all cer-
vical cancers are attributable to non-16/18 serotypes. This study aims to evaluate the results of our clinical approach to women with 
this infection.
Material and Methods: We conducted an observational and prospective study from September 2012 to September 2017, which in-
cluded women with isolated non-16/18 high-risk human papillomavirus infection (with normal cytology). After re-evaluation, two groups 
were compared: women with spontaneous regression of the infection and women with persistent infection. Clinical and demographic 
data were analysed as well as the rate of progression to precancerous and malignant lesions.
Results: We included 165 women, of which 121 were re-evaluated with co-test at least one year later. After re-evaluation, 13.2% of 
women revealed precancerous lesions but only two (1.7%) of them presented high-grade squamous intraepithelial lesions. Sixty-seven 
women (55.4%) showed spontaneous regression of the infection and 54 women (44.6%) maintained it. Women with persistent infection 
developed more precancerous lesions (27.8%; p < 0.001) and high-grade squamous intraepithelial lesions (3.7%; p < 0.001). There 
was also an association between persistent infection and postmenopausal status.
Discussion: Human papillomavirus 16/18 cervical infection is associated with higher risk of cervical cancer when compared with oth-
er serotypes.
Conclusion: Re-evaluation with co-test one year after the diagnosis of isolated non-16/18 human papillomavirus infection seems to 
be a reasonable approach.
Keywords: Genetic Variation; Papillomaviridae; Papillomavirus Infections; Precancerous Conditions; Uterine Cervical Neoplasms

RESUMO
Introdução: O cancro cervical é causado pelo papiloma vírus humano de alto risco. No entanto, apenas algumas mulheres com 
infeções persistentes desenvolvem lesões pré-malignas e malignas. Aproximadamente 20% destas neoplasias são causadas por 
serotipos que não os 16 e 18. Este estudo surge com o objetivo de avaliar a nossa prática clínica neste âmbito.
Material e Métodos: Realizámos um estudo observacional e prospetivo entre setembro de 2012 e setembro de 2017, com inclusão 
de mulheres com infeção cervical isolada com papiloma vírus humano de alto risco, excluindo os serotipos 16 e 18 (com citologia 
negativa). Após reavaliação, comparámos dois grupos: mulheres que apresentaram resolução espontânea da infeção e mulheres 
com infeção persistente. Foram analisados dados clínicos e demográficos bem como a taxa de progressão para lesões precursoras 
e malignas.
Resultados: Incluímos 165 mulheres e reavaliámos com co-teste 121 delas com pelo menos um ano de intervalo. Após reavaliação, 
13,2% desenvolveram lesões precursoras, mas apenas duas (1,7%) foram consideradas de alto grau. Sessenta e sete mulheres 
(55,4%) apresentaram resolução espontânea da infeção e 54 (44,6%) mantiveram-na. As mulheres com infeção persistente desenvol-
veram mais lesões precursoras (27,8%; p < 0,001) e de alto grau (3,7%; p < 0,001). Constatou-se uma associação entre a persistência 
da infeção e pós-menopausa.
Discussão: A infecção cervical com serotipos 16/18 associa-se a uma maior risco de desenvolvimento de cancro cervical quando 
comparada com outros serotipos.
Conclusão: A reavaliação com co-teste um ano após o diagnóstico de infecção cervical isolada com papiloma vírus humano de alto 
risco, excluindo os serotipos 16 e 18, parece ser uma abordagem adequada.
Palavras-chave: Infecções por Papillomavirus; Lesões Pré-Cancerosas; Neoplasias do Colo do Útero; Papillomaviridae; Variação 
Genética

INTRODUCTION
Human papillomavirus (HPV) is the most common sex-

ually transmitted viral infection. Virtually all sexually active 
people will be infected during their lifetime and some may 
even be repeatedly infected.1,2 More than 100 types of HPV 
have been identified, but only 15 are considered oncogenic 
and have cervical tropism.3 These are classified as high-risk 

HPV (hrHPV) and cause nearly all cases of cervical can-
cer, the fourth leading cause of female cancer worldwide.4–6 
However, not all high-risk types have the same carcinogen-
ic potential, with non-16/18 hrHPV only being responsible 
for 20% of all cervical cancers.5,7

The majority of HPV cervical infections do not cause 
symptoms or disease, and resolve spontaneously within 
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two years.2,3 Persistent infection may lead to precancer-
ous lesions (low and high-grade squamous intraepithelial 
lesions) and evolve to cancer. Risk factors for HPV persis-
tence are not well defined, but some have been identified: 
HPV type, viral load, duration of the infection, old age, HIV 
infection and immune suppression.8 Early first sexual inter-
course, history of multiple sexual partners, parity and young 
age at first birth, co-infection with other sexually transmitted 
agents, tobacco use, and oral contraceptive use for more 
than five years have also been associated with HPV infec-
tion and cervical cancer.5,9

Based on the fact that cervical cancer is a preventable 
disease, there is an attempt to screen all women at risk and 
to identify and treat precancerous lesions.6,7,10 There are 
currently three types of screening available: cytology, visual 
inspection with acetic acid and hrHPV testing. Despite 
being less specific, hrHPV testing is more sensitive, reliable 
and has a higher negative predictive value. Furthermore, 
incorporation of hrHPV testing into screening strategies has 
the potential to increase accuracy and the length of screen-
ing intervals.11,12 Thus, it was introduced as an adjunct to 
cytology screening (co-testing) and, in some facilities, as 
the primary screening test.13–17

In Portugal, we have a comprehensive programme for 
cervical cancer prevention and control, which includes pri-
mary, secondary and tertiary prevention. However, it does 
not cover all the population and leaves room to local organi-
zation of opportunistic screening in many health centres and 
hospitals. According to previous studies, the prevalence of 
isolated HPV infection in Portuguese women ranges from 
15.5% to 25.4%, and non-16/18 hrHPV are identified in 
higher proportions than serotypes 16 and 18.18–21

At our institution, we introduced opportunistic screen-
ing in 2012 with liquid-based cytology and hrHPV testing 
(co-test), and performed it in women that are followed at 
our gynaecological and obstetrics department. Most of 
these women have co-morbidities or high-risk pregnan-
cies. According to the results of the co-test and due to 
the now accepted risk of progression to high-grade squa-
mous intraepithelial lesions (HSIL) and cancer, women 
are referred to colposcopy for further evaluation and treat-
ment. Although there are still some doubts about the best 
approach to women with non-16/18 hrHPV infection with 
negative cytology, we repeat the co-test one year later, as 
suggested by recent guidelines.12 We also refer women 
to colposcopy if the infection persists or if a precancerous 
lesion is identified. 

Some studies have evaluated the risk of progression to 
malignancy or to the persistence of these infections, but all 
applied heterogenic methodologies. In Portugal, no similar 
evaluation was performed. This study aims to evaluate the 
results of our approach to women with isolated non-16/18 
hrHPV infection.

MATERIAL AND METHODS 
The Department of Obstetrics and Gynaecology of 

Hospital de Santa Maria, Centro Hospitalar de Lisboa 

Norte, Lisbon, Portugal, is part of a tertiary university/public 
institution.

We conducted an observational prospective study 
from September 2012 to September 2017, which included 
women aged 30 to 65 with diagnosis of isolated non-16/18 
hrHPV infection (designation meaning that no other hrHPV 
was identified and colpocytology evaluation was normal). 
All women were being followed at our department and the 
date of diagnosis corresponded to the date of inclusion in 
our convenience sample. The co-tests performed includ-
ed liquid-based cytology (ThinPrep® Pap test) and hrHPV 
testing (Cobas® test, Roche). This test simultaneously pro-
vides pooled results on hrHPV (types 31, 33, 35, 39, 45, 
51, 52, 56, 58, 59, 66, 68) and individual results on HPV 16 
and 18. Cytological results were reported according to the 
Bethesda system.

Based on the result of an isolated non-16/18 hrHPV 
infection, we informed all women that re-evaluation with 
co-test should be performed one year later. We contacted 
every woman who did not attend the follow-up one year 
after the diagnosis. We also analysed clinical and demo-
graphic data including age, age of menarche and meno-
pause, parity, age of sexual debut and number of sexual 
partners, tobacco, oral contraceptive use (rate of current 
users) and co-infection with HIV. After re-evaluation with 
co-test, we formed and compared two groups: women 
with spontaneous regression of the infection and women 
with persistent infection. We examined the rate of pro-
gression to precancerous and malignant lesions. We per-
formed statistical analysis with t-test and χ2 (IBM® SPSS® 
Statistics 24) and we considered p values lower than 0.05 
as statistically significant.

Ethics committee approval was not required because 
no additional interventions were performed besides those 
established by institutional guidelines. 

RESULTS
We included 165 women in this study. The demograph-

ic and clinical characteristics analysed are represented in 
Table 1. Twenty-two (13.3%) women had HIV infection, but 
most had negative viral load.

Among all women, only 121 women were re-evaluated 
with co-test: 86.8% (n = 105) after one year, 10.7% (n = 13) 
after two years, 1.7% (n = 2) after three years and 0.8% 
(n = 1) after four years. Thirty-four women (20.6%) did not 
return for further evaluation, while others (6.1%) will only be 
re-evaluated in the future.

After re-evaluation, 16 women (13.2%) revealed pre-
cancerous lesions: four (3.3%) atypical squamous cells of 
undetermined significance (ASCUS), ten (8.3%) LSIL and 
two (1.7%) HSIL. Only one of the women who developed 
LSIL showed spontaneous regression of the infection. HSIL 
were not confirmed by histological evaluation. We did not 
identify any malignant lesions.

Sixty-seven women (55.4%) had spontaneous resolu-
tion of the infection. Fifty women (41.3%) maintained isolat-
ed non-16/18 hrHPV infection, two (1.6%) got co-infected 
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Table 1 – Demographic and clinical characteristics

Total Re-evaluated Spontaneous resolution 
of the infection

Persistent 
infection pa

Age 45 (30 – 65) 46 (30 – 65) 44 (30 – 65) 47 (30 – 65) n.s.c

Menarche 13 (9 – 19) 13 (9 – 19) 13 (9 – 18) 13 (10 – 19) n.s.

Post-menopause 24.9% (41/165) 30.6% (37/121) 26.9% (18/67) 35.2% (19/54) 0.01
Parity
    Nulliparous
    Primiparous
    Multiparous

20.3% (33/163)
30.7% (50/163)
49.1% (80/163)

21% (25/119)
31.1% (37/119)
47.9% (57/119)

23.1% (15/65)
29.2% (19/65)
47.7% (31/65)

18.5% (10/54)
33.3% (18/54)
48.2% (26/54)

n.s

Coitarche 19 (12 – 41) 19 (12 – 41) 18 (13 – 34) 19 (12 – 41) n.s.

Number of sexual partners 4 (1 – 40) 4 (1 – 40) 3 (1 – 20) 5 (1 – 40) n.s.

Oral contraception 37.8% (59/156) 34.5% (39/113) 34.9% (22/63) 34% (17/50) n.s.

Tobacco use 30.6% (45/147) 32.7% (34/104) 40.4% (23/57) 23.4% (11/47) n.s.

HIV infection 13.3% (22/165) 14,1% (17/121) 9% (6/67) 20.4% (11/54) n.s.

Precancerous lesionsb

HSIL — 13.2% (16/121)
1.7% (2/121)

1.5% (1/67)
0% (0/67)

27.8% (15/54)
3.7% (2/54)

< 0.001
< 0.001

Data expressed as mean (maximum-minimum) or as frequency (n/total) 
a Comparative analysis of women with spontaneous regression of the infection and women with persistent infection
b Identified by cytology
c Non-significant

(one with serotype 16 and the other with serotype 18) and 
two (1.6%) developed an isolated 16 or 18 infection. None 
of these four women developed precancerous lesions, but 
27.8% of those infected with non-16/18 hrHPV revealed 
cytological abnormalities (3.7% HSIL). 

There was an association between persistent infection 
and the development of precancerous lesions (p < 0.001) 
and HSIL (p < 0.001). Postmenopausal status was also 
associated with persistent infection (p = 0.01). Besides that, 
we did not find other statistical differences in the analysed 
demographic and clinical characteristics between women 
who showed spontaneous resolution of the infection and 
those who revealed persistent infection (Table 1).

DISCUSSION
Persistent hrHPV cervical infection is associated with 

cervical dysplasia and malignancy, which typically develops 
within five to ten years.2,4,22,23 Furthermore, the risk of pro-
gression with persistent non-16/18 hrHPV cervical infection 
is lower than persistent infection with serotypes 16/18, but it 
is still higher compared to no infection.24–28

In our study, we re-evaluated 121 women (73.3% of 
our sample) who had an isolated non-16/18 hrHPV cervical 
infection. The majority (86.8%) of them were re-evaluated 
after one year.  The rate of spontaneous regression of the 
infection (55.4%) and the rate of development of precancer-
ous lesions (13.2%; 1.7% HSIL) were consistent with pre-
vious studies.25,29,30 Due to the lack of information regarding 
all the results of previous screenings performed in these 
women, we do not know the real duration of these infec-
tions. Additionally, we do not know how much time passed 
until the development of a lesion. Nevertheless, this repre-
sents a frequent scenario, since not all women are regularly 
screened and the risk of cancer is real. Furthermore, the 
group of women with persistent infection developed more 

precancerous lesions (27.8%) and HSIL (3.7%), which is 
in agreement with previous publications that identified the 
persistence of infection as the major risk factor in the devel-
opment of cervical cancer.7–9

The average age at re-evaluation was 46 years old 
and almost 31% of these women were postmenopausal. In 
our institution we follow a high number of postmenopausal 
women and women infected with HIV. Knowing that the risk 
of persistent hrHPV cervical infection in young women is 
lower than in older women,28,30 our population might require 
special care and follow-up. In fact, we found an association 
between postmenopausal status and persistent infection.

Regarding older women, previous studies suggest that 
the latency of HPV is possible, as it is in women with HIV 
infection.31–33 Besides that, HIV co-infection is also a known 
risk factor for the development of cervical cancer.

Even though we have performed an analysis of previ-
ously identified risk factors for persistence of the infection, 
we did not find other statistical differences in the analysed 
demographic and the clinical characteristics between wom-
en who had spontaneous resolution of the infection and 
those with persistent infection.

The relatively short duration of follow-up and small num-
ber of cases included in our sample may represent a lim-
itation of this study, but until now no similar studies were 
performed in Portugal. Our results might not be general-
izable to all populations because baseline characteristics 
might be different. Still, since HPV testing is not available 
in all health care centres in our country, recognising its val-
ue, especially in groups at higher risk of developing cervical 
lesions, seems to be essential. According to our results, to 
the demographic and clinical characteristics of our popula-
tion and even though non-16/18 hrHPV are responsible for 
a minority of all cases of cervical cancer, our approach and 
results seem to be acceptable for our reality. However, the 
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test used (Cobas® Roche) does not differentiate between 
individual non-16/18 HPV types and we know that their 
isolated potential of malignancy is different. One of the 
strengths of our study is that we only included women aged 
30 to 65, as it is recommended.12,34

These preliminary results also support the opinion that 
referring all women with isolated non-16/18 hrHPV infection 
to colposcopy might not be the best option.12 Nevertheless, 
additional studies are needed to evaluate individual risks of 
progression to precancerous and malignant lesions. Finally, 
these women may be reassured that the infection might 
resolve spontaneously, after making sure that they under-
stand the importance of re-evaluation.

CONCLUSION
According to our results, re-evaluation with co-test one 

year after the diagnosis of isolated non-16/18 hrHPV cer-
vical infection seems to be a reasonable approach in our 
reality, since 55.4% of these women showed spontaneous 
regression of this infection and only 1.7% developed HSIL, 
that were not confirmed in a biopsy specimen.
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