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Abstract. Background/Aim: Cervical cancer is associated
with poorer diagnosis among the elderly and pap-smear
screening has a lower sensitivity. Self-sampling for detection
of high-risk human papillomavirus (hr-HPV) may be an
alternative screening method. The aim of this study was to
analyze the response rate to vaginal HPV self-sampling and
the HPV mRNA prevalence among women 69-70 years.
Materials and Methods: An HPV self-sampling kit was sent
to 1,000 women 69-70 years whom had not taken a cervical
smear in =5 years. The samples were analyzed by the Aptima
HPV mRNA assay. HPV-positive women were recalled for a
follow-up examination. Results: The self-sample response
rate was 43.3%. The HPV mRNA prevalence was 6.2%. All
HPV-positive women attended follow-up. Conclusion: HPV
self-sampling was accepted among older women. Although
the HPV mRNA prevalence was 6.2%, no high-grade
cytological abnormalities were found. Larger studies are
needed to elucidate hr-HPV self-sampling as a tool to
identify older women at risk of cervical cancer.

In 2017 one out of five people were 65 years or older in
Sweden and the number of people 80 years and older are
expected to increase by 50% in less than 30 years (1).
Cervical cancer is one of the most common cancers among
women globally (2). Some studies show a bimodal
distribution of cervical cancer incidence with a first peak
among younger women around the age of 40 and a second
peak among older women around the age of 65-79 (3, 4). In
a Danish study, it was observed that the peak incidence of
cervical cancer will shift to 75-79 years of age when
correcting for hysterectomy (4). Considerations must be
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taken because cervical cancer is not only a disease of young
women, but also an important disease in the elderly. Several
previous studies have shown that older women to a greater
extent are diagnosed with an advanced-stage disease (3, 5-
9) and the prognosis is poor (7, 8). A pap smear has a lower
sensitivity among postmenopausal women (10) as the
transformation zone moves upwards into the cervical canal
(11, 12) in this age group, contributing to a higher risk of
clinical sampling errors which may miss women with
cervical dysplasia or invasive cancer.

There is no consensus at what age to stop screening for
cervical cancer. According to European guidelines, screening
with cytology or human papillomavirus (HPV) could be
stopped around 60-65 years, given the woman has had a
recent negative test (13). In Sweden, the organized screening
program for cervical cancer comprises women 23-64 years
old, but the women must be recalled at the age of 70 years
if no test is registered after the age of 64 years (11). A
paradigm shift for cervical cancer screening is currently
under way in several countries. Persistent infection with
high-risk HPV (hr-HPV) is the main reason for 99.7% of
cervical dysplasia and invasive cervical cancer (14).
Screening for hr-HPV types has been shown to be more
effective in preventing invasive cervical cancer compared to
cytology for women =30 years, hence this method is now
recommended as primary screening method (15, 16). In the
county Region Skane, Sweden, primary HPV mRNA
screening is used for women =30 years since January 2017
(17). Another advantage of the HPV testing is the possibility
to perform it as a self-sampling procedure which can be one
method to reach women not participating in routine
screening (18). There are several hr-HPV tests available,
HPV mRNA tests have been shown to have similar
sensitivity as the HPV DNA tests, but with superior
specificity in detecting precancerous cervical lesions (19-21).

Given the fact that life expectancy is increasing, it is of
importance to increase knowledge of prevalence of hr-HPV
infections in postmenopausal women and their need of
further screening in order to prevent the development of
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cervical dysplasia or cancer. Since a single pap-smear has a
lower sensitivity among older women and in order to
increase the availability of screening, HPV self-sampling
could be an alternative or additional tool to the regular
screening procedure. The aim of this study was to analyze
the response rate of a free-of-charge offered vaginal HPV
self-sample sent to home as well as the HPV mRNA
prevalence among women 69-70 years of age which is the
upper screening limit in Sweden.

Materials and Methods

One thousand women in the region of Lund (community of Lund,
Eslov and Ho6r) 69-70 years of age whom had not taken a cervical
smear in five years or more were identified through the Southern
regional cervical screening registry and invited to participate in the
study. The screening registry contains information on all taken
smears, organized or spontaneously taken, in the region. A kit for
HPYV self-sampling was sent to the women through regular post on
April 25, 2017. The self-sampling parcel contained; 1) one
information chart with invitation and instructions of how to take the
self-sample, 2) one Aptima Multitest Swab and a tube prefilled with
2.9 ml Aptima Multitest Swab Transport Media (STM) (Hologic
Inc, Marlborough, MA, USA), 3) one cylindrical container for
transportation of the self-sample, 4) two labels with the social
security number to mark the test (one at the self-sampling test and
one at the cylindrical container) and 5) one prepaid padded return
envelope addressed to the Laboratory Medicine, Region Skéane,
Lund. The self-sample was collected by placing the cotton swab 3-
4 cm up into the vagina and rotate it 360 degrees 2-3 times,
thereafter the cotton swab was put in the tube containing transport
media. The women were asked to carefully check that the social
security number in the kit was correct to reduce the risk of a wrong
woman taking the test. The labels with the social security number
were used as identification during the analytical process. The
information chart instructed the women to send in the self-sample
one week after receiving the kit. No reminder was sent out if the kit
was not sent in. The self-sampling test was voluntary and free of
charge for the women, no financial compensation was paid. The
Laboratory Medicine, Region Skane, Lund received the self-samples
and conducted the HPV analyses. All the self-samples were
analyzed by Aptima HPV mRNA assay (Hologic Inc.) on a Panther
instrument, according to the manufacturer’s instructions. The assay
detects HPV mRNA from 14 hr-HPV types [16, 18, 31, 33, 35, 39,
45,51, 52, 56, 58,59, 66 and 68].

Women with a negative HPV test result received an automatic
generated letter from the Laboratory Medicine containing the
information that no hr-HPV types were found and that no further
testing was needed. In case of a positive HPV test, the information
was sent to the Women’s outpatient clinic in Lund which forwarded
the test result by a letter to the affected woman and informed about
the necessity to perform a clinical follow-up examination. The
follow-up examination was performed according to the current
screening guidelines for cervical cancer applied in the region of
Skéne (including the region of Lund). A liquid based cytology
(LBC) sample was taken by a clinician from the cervix for HPV
mRNA testing and cytological analysis. In case of abnormal test
results at the follow-up examination, the women were further treated
according to current guidelines.
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Statistical analyses. Statistical comparisons were based on the
binomial distribution and the exact confidence intervals (CI) are
given. Microsoft® Excel, Version 15.30 was used on a Mac
computer for the statistical analyses.

Results

The last self-sample returned was registered 10 weeks and 6
days from sent out date. The response rate of the self-sample
was 43.3% [(433/1,000), 95%CI1=40.2-46.4]. The prevalence
of HPV mRNA was 6.2% ((27/433), 95%CI=4.1-8.9).
Initially 55 self-samples (12.7%, 95%CI=9.7-16.2) were
found invalid by the Aptima HPV assay. After limited
reanalysis of eight invalid samples, only two samples were
found valid. Therefore, the remaining 53 invalid samples
were diluted % (1 ml sample were transferred to 2.9 ml
Aptima Transfer Solution), rendering 52 samples valid. The
residual invalid sample was valid after being diluted to 1/8
(1 ml from the % dilution sample was transferred to 2.9 ml
Aptima Transfer Solution). All the 55 initially invalid
samples were HPV mRNA negative.

All the 27 HPV mRNA positive women attended the
follow-up examination. Six out of 27 (22.2%, 95%CI=8.6-
42.3) women were HPV mRNA positive in the cervical HPV
sample. Two out of 27 (7.4%, 95%CI=0.9-24.3) women had
atypical cells of undetermined significance (ASCUS) at
cytology and 25 women had benign cytology. Out of women
with ASCUS, one had a positive cervical HPV mRNA test
and was invited for colposcopy and cervical biopsy three
months later, which showed no dysplasia. The other woman
with ASCUS had a negative cervical HPV mRNA test and
was invited in twelve months for a new LBC-test and a new
cervical HPV test, which showed no cytological dysplasia
and negative HPV mRNA. The study design and occurrence
of HPV mRNA and dysplasia is shown in Figure 1.

Discussion

This study found an HPV mRNA prevalence of 6.2% among
women 69-70 years old by self-sampling within a county of
southern Sweden. Without reminding letter, 43% submitted
their self-sample. All HPV positive women attended follow-
up examination. No high-grade cytological abnormalities
were found.

The HPV mRNA prevalence of 6.2% among our self-
sampled women 69-70 years old is in good concordance with
previous studies. Two American studies and one study from
the east of Sweden have found hr-HPV DNA prevalence for
postmenopausal women to be between 6.0-6.2% (10, 22, 23).
Other studies have found a slightly lower hr-HPV DNA
prevalence for older women ranging from 2.9-5.6% (12, 21,
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Figure 1. Flow-chart showing study design and occurrence of HPV mRNA and dysplasia. HPV: Human papillomavirus; ASCUS: atypical cells of

undetermined significance.

24-26). The screening history of the participating women
varied in the studies mentioned above. However, Lindau et
al. showed similar hr-HPV prevalence in postmenopausal
women regardless of time since last screening test (22).
Several previous studies stated that hr-HPV type prevalence
is relatively low among older women (24-28). The overall
hr-HPV prevalence in western regions in the world is
estimated between 10.0-11.3% (27, 29). Even though our
study found a lower hr-HPV prevalence among older
women, a self-sampled HPV mRNA prevalence of 6.2% may
indicate that this age group is at risk of developing a
persistent hr-HPV infection which may lead to the
development of precancerous lesions or invasive cancer of
the cervix. However, considerations must be taken because
no high-grade cytological abnormalities were found in this
study. Of interest though, Hermansson et al. recently
reported histologically verified cervical intraepithelial

neoplasia (CIN) 1 and 2 among 86.4% of older women (60-
89 years) with persistent hr-HPV infection and normal
cytology, suggesting that cytology has very low sensitivity
among this sub-group of women (12).

All HPV positive women in this study attended the
follow-up examination. A good attendance rate for follow-
up of HPV positive women is essential if hr-HPV self-
sampling is to be used. Previous studies in Sweden have
found an attendance rate between 70-100% for follow-up
examination (30-32). At the follow-up examination in our
study only six out of 27 women were HPV mRNA positive
in the cervical sample. Interestingly the hr-HPV positivity
has been demonstrated to be 38% higher in vaginal self-
samples compared to cervical samples among a population
of women aged =50 years, probably because of menopausal
changes in the cervix (33). A difference in accuracy between
a vaginal- and a cervical HPV test has also been discussed.
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A large meta-analysis by Arbyn et al. concluded that a
cervical hr-HPV test may be superior to a vaginal hr-HPV
self-sample (18). However, a recent study validated the HPV
mRNA test used in this study to be equivalent in sensitivity
to that of cytology in detection of dysplasia (34). Even
though only two cases of ASCUS were detected in our
series, it is important to mention that the vaginal HPV self-
sample was positive in all of them. Furthermore, two other
studies stated a high agreement for hr-HPV detection
between vaginal HPV self-sampling and clinician-taken
cervical HPV samples, with at least one study including
older women (35, 36). The quite large decrease in HPV
positivity observed in our study might also be explained by
a clearance rate of hr-HPV infection in older women.
Previous studies have found a high hr-HPV clearance rate
for middle-age and older women, varying between 37.2 -
43% during a surveillance period of maximal 6 months (12,
37). However, it has been shown that one in ten women who
appear to have cleared an HPV-16 (hr-HPV) infection may
be latently infected (38).

Out of 1,000 women in this study, 43.3% chose to send in
their HPV self-sample test. In a study by Lindau et al. the
participation rate for HPV self-sampling in women 57-80
years was 67.5%. A possible reason for their higher
participation rate could be the fact that the women were
introduced to the self-sampling procedure by field staff with
the possibility to ask questions (39). However, these
participation rates for older women is higher than in many
previous studies looking at attendance rate of self-sampling
in all age categories for women not regularly attending
cervical screening. Earlier, we have found a participation rate
of 14.7% in women whom had not taken a pap smear in nine
years or more (30). Broberg et al. found a participation rate
of 16.0% after a second reminder, however these women had
to order the self-kit themselves and had to pay a low fee for
the test (32). A study by Rossi et al. found that a directly sent
out self-kit contributed to a higher participation rate (40).
However, this is not in concordance with a Swedish study
from Uppsala showing a rather high participation rate of
39.1% for women having to order the self-kit themselves
(26). These varying results are interesting, especially since
our present and earlier studies are conducted in the same area.
A difference in time since the last pap smear may be a reason
to the higher participation rate in our present study since
Broberg et al. concluded that women having had a pap smear
within the last 10 years were more likely to attend to self-
sampling (32). Other factors in favor of participation to self-
sampling are shown to be younger age (<74 years), higher
education, recent gynecological examination, use of
menopausal hormone and sexual activity in the past year (39).

One limitation of our study is that the invitations were sent
out only once without any reminder. Another limitation is that
no lifetime information regarding the women’s earlier screening
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history, earlier status of cervical dysplasia, health status, sexual
history, usage of postmenopausal hormone regimes or education
level was collected. It was neither known if the women had
undergone a total hysterectomy, in which case it is known that
no cervical screening is needed (11). Lindau et al. found that
the most common reasons for not taking a self-sampling test
were a physical or health problem (39). These factors could also
have contributed to non-participation in our study. A strength of
the study was the high participation rate and that all self-
samples were analyzed. Although, a substantial proportion of
the self-samples (12.7%) were initially invalid by the Aptima
HPV mRNA assay, but became approved after dilution. The
reason for invalid self-samples is unknown to us but recently
we decreased the proportion of invalid self-samples (<2%) by
the use of a pre-heating step at 90°C for 1h in a heating chamber
(manuscript in preparation).

Our results indicate that HPV self-sampling appears to be
accepted to a large extent among older women earlier not in
the cervical screening program. An HPV mRNA prevalence
of 6.2% among women 69-70 years old was found. Although
this indicates that women in age to exit the cervical screening
program are at risk of developing a persistent hr-HPV-
infection which may lead to the development of cervical
dysplasia or invasive cancer, no high-grade cytological
abnormalities were found. Larger studies are needed to
further elucidate the potential of hr-HPV self-sampling as a
tool to identify older women at risk of cervical cancer.
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