ANTICANCER RESEARCH 40: 1513-1517 (2020)
doi:10.21873/anticanres.14096

Detection of HPV mRNA in Self-collected Vaginal
Samples Among Urban Ethiopian Women

SELAMAWIT MEKURIA!, MATS JERKEMAN!, OLA FORSLUND?, SABA FIKRU? and CHRISTER BORGFELDT#*

'Department of Oncology, Skdne University Hospital, Lund University, Lund, Sweden;
2Department of Medical Microbiology, Laboratory Medicine Region Skdne, Lund University, Lund, Sweden;
3SMedical unit and health services, Ethiopian Airlines, Headquarters, Addis Abeba, Ethiopia;
“Department of Obstetrics & Gynecology, Skane University Hospital, Lund University, Lund, Sweden

Abstract. Background/Aim: Cervical cancer is the most
common cancer among women in Ethiopia. The objective
was to evaluate the participation rate of a free of charge
vaginal self-sample (Aptima multitest swab, Hologic) for the
detection of human papillomavirus (HPV) in an Ethiopian
cohort. Patients and Methods: Specimens were collected
from women employed by Ethiopian Airlines in Addis Abeba
(N=5950). Samples were analysed for the presence of high-
risk (HR) HPV mRNA by the Aptima HPV assay (Hologic)
and HPV positive women were referred for cytology.
Identification of HPV types among HPV positive samples
was performed by Modified general primer-PCR and
Luminex assay. Results: Participation rate was 3.1% and the
prevalence of HPV mRNA was 20.6% (37/180). Conclusion:
Primary HPV mRNA screening with vaginal self-sampling
may be an acceptable approach in Ethiopia. One out of five
women harbor HPV in their vaginal self-sample in
agreement with other similar studies from the region.

Human papillomavirus (HPV) is the main cause of cervical
cancer (1). In Ethiopia, cervical cancer is considered the
most common cancer among women (2), whereas in Europe
it ranks as number seven (3) and worldwide as number four
(4). The lower incidence in high income countries has been
related to the implementation of nationwide screening
programs for the detection of precancerous lesions (5).
There are about 40 HPV types which can infect the genital
tract (6), but only 14 are considered high risk (HR) HPV types
and are associated with almost all cases of severe cervical
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neoplasia and cancer (7). Some HPV types are referred to as
low risk (LR) and cause mainly genital warts or manifest a
low risk for the development of cervical cancer (8).

The HR HPV types, particularly 16 and 18, are
responsible for 70% of all cervical cancers worldwide (9).
Most HPV infections and pre-cancerous lesions are
asymptomatic and are cleared spontaneously, however, a
persisting infection can lead to cervical dysplasia and the
development of cancer (1).

Ethiopia, a country with about 90 million inhabitants where
approximately 29 million are women above 15 years (4). The
majority of these women live in the countryside, and thus, a
nationwide cytological cervical screening program would face
severe organizational challenges in order to be implemented.
The gold standard for cervical cancer screening in countries
with a well-organized screening culture is cytological analysis
(10), the Papanicolaou smear, which has been updated recently
in many countries. It involves a primary HPV screening
followed up by colposcopy in the case of abnormal cytology.
However, in low- and middle-income countries, the
recommendation from the World Health Organization (WHO)
has been a “screen and treat” program, usually with visual
inspection and acetic acid (VIA) (11). The WHO has revised
the recommendation due to the importance of HPV detection.
If an HPV assay is available, screening for HPV, followed-up
by cytology or visual inspection, is the current
recommendation in order to minimize over-treatment of
lesions that are HPV negative (11). The introduction of HPV
self-sampling has the potential to increase coverage in
different settings (12). Furthermore, the approach of using
self-sampling for HPV-analyses, means that each woman
receives a self-sampling kit to be used in her own private
setting, which should be both cheaper and reduce workload
for health care workers involved in cervical screening.

The objective of this study was to evaluate the
participation rate of a free of charge vaginal self-sample and
determine the prevalence of HPV mRNA in an Ethiopian
urban cohort.
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Patients and Methods

The study commenced with an awareness event for cervical cancer
that was open for all Ethiopian Airlines employees. One week prior
to the event, invitations and information regarding the self-sampling
study were sent out through newsletters to all employees. The
women were invited to participate in the study as an alternative to
booking an appointment with a gynecologist. The self-sampling test
was free of charge and there was no financial compensation for the
participants.

Women who had never been sexually active, who had had
cervical cancer, or who had undergone total hysterectomies were
excluded from the study. Eligible participants were women between
18-70 years old, with no gynecological symptoms.

They were given both oral and written information in Amharic,
before signing the consent form. They were also asked to fill out a
health questionnaire consisting of 14 questions.

Procedure. Each participant was given two Aptima Multitest Swabs
and two tubes, each pre-filled with 2.9 ml Aptima Multitest Swap
Transport Media (STM) (Hologic Inc, Marlborough, MA, USA).
The test tubes were marked with a barcode number, which was
linked to the participant’s name, birthdate and telephone number.
A self-testing swab was shown to each participant and they were
informed of how to insert the swab 2-3 cm into the vagina and turn
it 360 degrees in the canal for 2-3 times, using drawings explained
by a study nurse. The women were then instructed to transfer the
swab into the test tube. The women performed the procedure in the
private setting of a toilet located in the health office or at home. The
test tubes were kept at room temperature and one test tube was
transported to Sweden, where they were analysed at the
Microbiology department at Region Skane using HPV mRNA
analysis (Aptima Hologic) within 2 months.

The HPV mRNA assay detects the mRNA sequence of the
oncogenic proteins E6 and E7 from 14 HR-HPV types (16, 18, 31,
33, 35, 39,45, 51, 52, 56, 58, 59, 66 and 68). Before inserting the
self-samples to the Panther instrument (Hologic) a preheating step
at 90°C for 1 h was performed in a heating chamber (Termaks AS.
Bergen, Norway) (13).

The HPV mRNA positive samples were then further processed for
identification of the HPV type by the MGP-PCR Luminex HPV DNA
assay, which detects several HPV types simultaneously (9-11).
Initially, sample DNA was purified by MagnaPure LC (Roche).
Subsequently, HPV DNA was amplified by PCR with modified
GP5+/6+ primers (MGP) (14). After amplification, the Luminex-based
HPV genotyping enabled identification of the following 40 HPV types:
6,11, 16, 18, 26, 30, 31, 33, 35, 39, 40, 42, 43, 45, 51, 52, 53, 54, 56,
58,59, 61, 62, 66, 67,68 (aand b), 69, 70, 73, 74, 81, 82, 83, 85, 86,
87, 89, 90, 91 and 114. The following HPV types were classified as
HR types 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, and probable
HR type 68 (A and B) as well as possibly HR types 26, 30, 53, 66,
67,70 69, 73 and 82 as described in the IARC classification of the
year 2012 (15). In the present study, probable and possible HR-HPV
types were classified as potential HR HPV types, and HPV6, 11, 40,
42,43,54,61, 62,74, 81, 83, 85, 86, 87,90, 91 and 114 as LR types.

The Aptima HPV results were announced by sending out a
general email to inform the women that the results were ready to
collect. The participants with a negative Aptima HPV test result
were informed that they did not need follow-up evaluation but that
a regular screening every three years was recommended. The
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women with a positive Aptima HPV test result were asked to book
an appointment for further evaluation by a gynecologist. Cervical
specimen was then collected for liquid based cytology (Thin Prep).
The cytological specimens were analyzed at the International
clinical laboratories in Addis Abeba.

Ethical approval was obtained from Lund University EPN Dnr
2018/07, Armauer Hansen Research Institute protocol number
P02/18, and the National Ethics committee in Ethiopia.

Results

All women (N=5950) from the Ethiopian Airlines were
invited to participate in the cervical cancer screening
information event. In total, approximately 400 women
attended. In three days, a participation rate of 3.1%
(183/5950) was observed. Two subjects (2/183) were
excluded due to empty test tubes and one sample was
rejected because of an invalid HPV assay result.

The self-reported characteristics of the women are
presented in Table I.

The age varied from 18 to 59 years, with a median age of 35.

The HPV mRNA prevalence was 20.6% (37/180) (95
%CI=14.9-27.2%) (Table II).

A wide range of HPV types was detected in 92% (34/37)
of the HPV-mRNA positive cases. Overall, 12.6% (23/183),
3.82% (7/183) and 2.18% (4/183) of the women harbored
HR-HPV types, PHR-HPV types and LR-HPV types
(without HR/PHR HPV types), respectively (Table III).

Among the 37 HPV-mRNA positive cases, 10 different HR
HPV types were detected (Table III). Other than HR HPV types,
we also identified HPV67 (2 samples) and HPV70 (one sample).
Among six samples only LR HPV types were identified,
including HPV42 (2 samples), HPV42 and HPV 114 (1 sample),
HPVS1 (1 sample), HPV87 (1 sample) and HPV114 (1 sample)
(Table III). Furthermore, one sample had both HPV81 and the
PHR HPVS53 (not detectable by Aptima assay) (Table III).

The Aptima HPV positive assay results were given over
the phone and 97% (36/37) of HPV positive women were
reached.

After six months and three reminders later, 69% (25/36) of
the HPV positive women had underwent follow up examination
with liquid based cytology. In this group, one presented with
low squamous intraepithelial lesion (LSIL), one with atypical
squamous cells of undetermined origin (ASCUS) and one with
high grade squamous epithelial lesion (HSIL). These women
were hereafter treated according to existing protocols at the
health clinic as determined by the consulting gynecologists.

Discussion

Among the invited urban Ethiopian women, the participation
rate was 3.1% for taking vaginal self-samples. Among these
women, the Aptima assay demonstrated an HPV prevalence
of 20.6% and 10 different HR HPV types were detected.
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Table 1. Women characteristics.

Number of women Percentage %

Have you ever been treated for a sexual transmitted disease?
Have you ever heard about cervical cancer screening?

Have you ever been screened for cervical cancer?

Married

Single

Divorced

Widow

More than 1 children

Tested for HIV

Self-reported HIV positive

24 13.7
112 63.2
52 293
129 72.9
39 220
6 33

2 1.1
49 32.7
118 67.0
1 0.1

Table II. HPV prevalence within different age groups.

Age categories Number of women

HPV positive women HPV positive %

Age: 19-24 20 7 35.0%
Age: 25-29 32 8 25.0%
Age: 30-35 43 5 11.6%
Age: 36-40 28 5 17.9%
Age: 41-50 37 7 18.9%
Age: 51-60 19 5 26.3%
Unreported 1 0 0.0%
Total 180 37 20.6%

Table III. HPV type distribution among 34 vaginal self-collected samples from Ethiopia, originally HPV positive with Aptima HPV assay.

HPV type 16 30 31 35 39 42 45 51 52 53

HR,PHR.LR* HR PHR HR HR HR LR HR HR HR PHR HR HR HR PHR PHR PHR PHR PHR LR LR
3eh 21 2d  2j 2k 1k 1! 1 2l e

Total No 4a 11 1 4b gbef 3¢ pd 3f 3¢ g

68A 68B 70 81 87 90 114
LR LR
3ah, ¢

58 59 66 67

*Classification of HPV type as HR: High risk, PHR: Potential high risk, LR: Low risk HPV type. & b.¢.d.e. g h. L j. k. ISingle sample, double HPV
positive for marked HPV types. aFor example, one sample had both HPV16 and HPV90, whereas 3 samples had only HPV16. HPV68B is a subtype

of HPV6SA.

Among the Aptima HPV positive women, 69% attended
follow-up examination, where one case manifested HSIL.
Ethiopian Airlines is a company with over 16,000 employees
worldwide. The company has an interest in preventive
medicine and has women employed in different age groups
and at various educational levels.

A limitation of our study was the short period of three
days that the self-sampling option was available, which may
have caused the low participation rate (3.1%), when all
women employed at Ethiopian airlines are taken into
account. Another limitation was that the women had to be
off duty to participate, which for a majority could have been
difficult due to their occupations such as pilots and

hostesses, whom can be on duty for a couple of days at a
time. It was a shortcoming that information regarding
occupation was not included in the questionnaire.
Noteworthy is that the participation for cervical cancer
screening was low before this study commenced; only 132
cervical samples had been collected during the last three
years, despite the opportunistic screening that was offered to
the employees. In comparison, the offered method of vaginal
self-sampling seems to have had a greater acceptability
amongst the women at Ethiopian Airlines. Furthermore, self-
sampling, in comparison to VIA as the primary screening
method, has been shown to improve participation as
demonstrated in a recent Ethiopian study (16).
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This is the first study in Ethiopia to use HR HPV mRNA
analysis. The HR HPV mRNA prevalence (20.6%) is in
agreement with other self-sample studies from East Africa
(17, 18). However, the HPV mRNA prevalence in this
Ethiopian Airline cohort represents a city population and
further studies in the other parts of Ethiopia need to be
performed to explore the prevalence of HPV mRNA in the
general Ethiopian population. Nevertheless, self-sampling
and detection of HPV mRNA could function as a primary
screening method with a “triage and treat” option for women
that manifest lesions after VIA inspection. The triage system
based on VIA would also allow for cervical collection of
HPVs, which could be the basis for a national population-
based study on the HPV genotypes present in Ethiopia.

Interestingly, the sensitivity of the HPV mRNA analysis
regarding self-samples is a subject for discussion, as most
studies are performed based on the use of clinically acquired
cervical samples. One meta-analysis, with inclusion of only
one APTIMA mRNA self-sample study concluded that the
sensitivity of detecting HSIL was generally lower than
clinical cervical based samples (19). However, another study
demonstrated a sensitivity of 85.5% (95%CI=75.0-92.8) for
the detection of HSIL with the self-sampling method (20),
which was increased to 95% by the use of a preheating step
that was also performed in our study (13).

In a recent cross-sectional study of cervical samples from
Addis Abeba involving 366 participants, the majority of HR
HPV types were not 16 and 18 (21). In our study of self-
samples, we observed an absence of HPVI18, and a low
frequency of HPV 16, which was similar to other HR HPV types.

Concerning detection of 14 HR HPV types as specified by the
Aptima assay, we observed additional HPV types such as HPV67
and HPV70, which is most likely attributed to known cross-
reactions of the Aptima assay (Kit insert, APTIMA HPV Assay,
nr 503744). In addition, in six samples only LR HPV types such
as HPV42, 81, 87 and 114 (and one sample had both HPV81 and
the PHR HPV53, not detectable by Aptima assay) were detected
in six samples only. These findings suggest that HPV42, 81, 87,
and 114 types could cross react with the HPV assay, perhaps if
present with high viral loads. In accordance, we recently detected
the LR HPV42 and HPV90 in an Aptima positive cervical sample
(13). Moreover, for three of the Aptima positive samples no HPV
DNA was type identified (one had HSIL at follow-up), which
may be due to a lower analytical sensitivity of the typing method
compared to the Aptima assay (22).

The relatively low follow-up rate (69%) in our study may be
attributed to two major factors. The women were themselves
responsible for booking their appointment with the gynecologist
and the follow-up did not occur in conjunction with the delivery
of the HPV mRNA result. Furthermore, it has been reported that
logistics and fear are barriers to follow-up (23). However,
women need to know that there is a system that takes care of
them in a consistent way when they are HPV positive by the
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use of self-sampling (23). The fact that all women could be
easily reached because they are employees of Ethiopian
Airlines, should be ideal for a follow-up system based on
cytology. However, this study showed that even in this setting,
the follow-up of women was incomplete. There is also a lack
of capacity for cytological analyses and the cytology quality
may vary, which will delay proper treatment. In Ethiopia,
cervical cytology laboratories exist at the main University
hospital, Black Lion, and at a few private institutions. Hence,
to rely on cervical cytology as a triage system for nationwide
implementation becomes cumbersome since the requested
human resources and infrastructure are lacking. Furthermore, in
this study, the cervical cytology results were secondarily
reviewed by a senior pathologist, which led to one LSIL turning
into HSIL and two LSILs changing into normal.

Conclusion

In conclusion, the study results indicate that self-sampling
may be acceptable as a primary screening method for
Ethiopian women and that one out of five women harbor
HPV in their vaginal self-sample, in agreement with other
self-sample studies from this region.
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