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Abstract

Background and Objectives: We are reporting the performance of HPV self-sample collected by a novel kit in
comparison with clinician collected cervical sample for HPV testing for cervical cancer screening. Methods: Consenting,
eligible women aged 25 to 60, with a positive cervical cancer screening test report in the past one year but without any
prior treatment for cervical abnormalities were enrolled in the study. Each woman provided 2 samples for the HPV test
(vaginal self-sample collected with the CERVICHECK™, an indigenous kit from India and cervical sample collected
by the clinician). These samples were analysed using cobas HPV test on 4800 platform and for liquid-based cytology.
Results: We enrolled 156 eligible, consenting participants at 2 study sites. The agreement for the sample collected
by CERVICHECK™ and clinician collected sample for any high-risk HPV was 95.1% (k= 0.90, SE 0.036, 95% CI
0.83-0.97). The agreement for HPV 16 or 18 only was 95.1%, (k=0.88, SE 0.045, 95% CI 0.79-0.97). The overall
acceptability of the kit was good, participants expressed that self-sampling was easy and > 90% women were willing
to recommend it to their friends. Interpretation and Conclusions: There was almost perfect or perfect agreement
between the HPV self-sample collected by CERVICHECK™ and clinician collected cervical sample. Self-sampling
was highly acceptable to the participating women.
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Introduction

Cervical cancer is the fourth most common cancer
among women worldwide. In 2022, there were an
estimated 660,000 new cases and 350,000 deaths due to
this preventable cancer [1] of which 60% contribution of
new cases is from Asia [1]. This high burden in the Asian
countries is due to lack of availability as well as capacity
of screening and treatment services, lack of knowledge,
lack of awareness and lack of separate funding for the
programme sustainability [2].

The World Health Organization’s (WHO) global
cervical cancer elimination strategy rests on 3 major
milestones to be achieved by 2030. Cervical cancer
screening of 70% of women using a high-performance
test at least twice in the life time of a woman, once
at 35 and again at 45, is one among its key strategies
to prevent deaths due to cervical cancer among adult
women [3]. Although HPV vaccination of adolescent
girls will help in reducing cervical cancer incidence in

low- and middle-income countries (LMICs) by more
than 85% over the next century [4], adult women who
do not benefit by the preventive HPV vaccines need
immediate intervention of cervical cancer screening
and appropriate management of pre-cancers to prevent
cervical cancers. Several randomized controlled trials
and cross-sectional studies including a meta-analysis
have shown that human papillomavirus (HPV) detection
is the most superior primary screening test for detection
of cervical intraepithelial neoplasia (CIN) [5] and is also
recommended by the WHO in the 2021 guidelines [3].
One of the essentials of secondary prevention of
cervical cancer is the screening coverage and the WHO’s
elimination strategy recommends screening of at least
70% of the women of eligible age. There are several
HPV assays available in the market that are validated and
thus suitable for primary screening [6]. Screening with
the HPV test offers a unique opportunity for HPV-self
sampling [7]. Polymerase chain reaction (PCR) based
HPV assays to detect high-risk HPVs are as accurate on
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HPV self-samples as the clinician collected samples [8].
The acceptability of HPV self-sampling has been shown
to be very good among participating women, the sample
can be collected in their own private environment without
having to visit the clinic or hospital, and self-sampling can
also help women in overcoming multiple barriers [9-11].
HPV self-sampling increases the screening participation
rates [12] and thus increases the screening coverage [13].
There are a couple of validated assays [6], and there are
several types of brushes or Dacron swabs, in the global
market, for HPV self-sample collection [ 14, 15]. However,
the self-sampling devices are not readily available in the
low- and middle-income countries including India and are
currently expensive.

CERVICHECK™ is an indigenously developed and
patented HPV self-sampling kit developed by Pragmatech
Healthcare Solutions Pvt. Ltd., India. The material used for
the self-sampling device is medical grade polypropylene
and it does not interfere with the PCR test [16] or cause any
skin irritation or cytotoxicity. The self-sample collection
kit contains an instruction manual for sample collection,
disinfected disposable collection device, BD SurePath™
Collection vial, lubricant gel (Cupid Ltd, India) and a
resealable biohazard bag for keeping the collected sample.
The device has an outer hollow tube and a cytobrush
inside with a piston to push the cytobrush out of the tube
once the hollow tube is inserted in the vagina as per the
instructions. Then with the other hand the knob is rotated
clockwise so that it is pushed out of the tube to collect
the sample. After rotating the knob for 5 to 10 times, the
knob is pulled so that the brush goes inside the tube and
then the device is pulled out of the vagina. The brush is the
subsequently dropped into the sample collection medium.

We are reporting the findings of a study conducted
to evaluate if the self-sample collected by the
CERVICHECK™ vyields the same HPV test report as
that of the clinician collected cervical sample when tested
by the cobas® HPV test. We also evaluated the agreement
between the liquid based cytology (LBC) report in the
self-sample and as that of the clinician collected cervical
sample.

Materials and Methods

We conducted a cross-sectional study at 2 sites in
India; Prayas, a non-governmental, non-profit organisation
in Pune (Site 1) and Baroda Medical college and Sir
Sayajirao General Hospital, Baroda (Site 2) between
Ist April 2022 and 20" September 2022. The study was
approved by the ethics committees of both the institutes.
Consenting women aged between 25 and 60, referred for
colposcopy with an abnormal cervical cancer screening
test report (abnormal cytology or positive visual inspection
with 5% acetic acid (VIA) or a positive HPV test report)
within the past year were enrolled in the study. Women
who were pregnant, who were menstruating, who had
received any treatment for precancer in the past, those who
had used any vaginal product in the past 1 week or had
undergone hysterectomy were excluded from the study.

Study participants were provided with an information
leaflet and were shown a video in the local language
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(https://drive.google.com/file/d/IRuBTdkp | pMnjYqQ
IGJ4EFKu6GmGhaMOX/view) for the self-sampling
procedure. Samples were collected from each study
participant by both methods (self-sample and clinician
collected sample) in separate vials. The self-sample was
collected first using the CERVICHECK™ in the clinic
with the study nurse by the side of the participant to assist
in case of any help. This was followed by a clinician
collected cervical sample using the brush provided along
with the BD SurePath™ Collection Vial. These vials were
numbered using a identification numbers mentioned in
the masking sheet provided by the statistician. The vials
were assigned a unique sample tracking number masked
to eliminate bias at the testing laboratory. This numbering
scheme was generated for each site. This scheme was
maintained under safe custody of the statistical centre and
incorporated in the database for the final data analysis.
All participants completed an acceptability questionnaire
before leaving the clinic. The participants were reimbursed
for their time for the study participation and the amount
was approved by the local Ethics Committees.

The samples were shipped and analysed using cobas
4800 platform for HPV detection and LBC at a central
laboratory at Cancer Institute WIA, Chennai, India. The
cobas® HPV test for use on the cobas® 4800 System
(cobas® HPV Test) is a qualitative in vitro test for the
detection of Human papillomavirus in clinician-collected
cervical specimens using an endocervical brush/spatula or
broom. This test detects high-risk HPV 16 and HPV 18
types separately and other high-risk types (HPV 31, 33,
35,39,45,51, 52,56, 58,59, 66 and 68) as aggregate. The
samples were also analysed using liquid based cytology
(LBC). The LBC slides were prepared using the Huropath-
CelltraZone automatic slide preparation method. The
slides were stained and reported using the 2014 Bethesda
system of reporting cervical cytology by a cytopathologist.

Sample size

A sample size of 150 participants was powered to
detect substantial agreement (k=0.80) between self- and
physician-collected specimen with a 5% significance level.
Samples collected from each study participant (by both
methods) were assigned a unique sample tracking number
and masked to eliminate bias. This numbering schema was
generated for each site. This schema was maintained under
safe custody of the independent statistical centre and was
incorporated in the final database for analysis.

Statistical analysis

The analysis was performed for both sites combined.
All participants for whom both samples were collected
were included in the analysis pertaining to concordance.

Analysis was performed using standard statistical
software. Agreement rates of perfect matches for HPV
detection between the self- and physician collected
samples was calculated, as well as agreement rates for
HPV-16/-18 and other high-risk HPV. The concordance
between paired samples was assessed using the Kappa
statistic. 95% CIs were calculated (Cohen’s Kappa; «)
and defined as “Poor” (k < 0.20), “Fair” (0.21 <k <0.40),
“Moderate” (0.41 <k <0.60), “Good” (0.61 <k < 0.80),
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or “Very good” (k > 0.81). The sensitivity and specificity
of HPV self-sampling was calculated using physician
sampling as the standard. Data on discordant pairs was
tabulated. Liquid-based cytology results concordance was
examined by employing the above methods.

Results

A total of 156 eligible, consenting participants were
enrolled in the study (125 participants at Site 1 and 31
at Site 2). Four participants withdrew consent hence
they are not included in the analysis. The mean age of
the consenting women was 41.1 years (SD 6.7, range
25 to 58).

Demographic and other reproductive history details
of the enrolled participants is presented in Table 1.
Among the 156 enrolled, 91 (58.3%) had completed some
schooling, 32 (20.5%) had completed higher education
and 33/156 (21.2%) were illiterate. Almost all the women
155/156 had at least one child. Majority of the women
were menstruating (119/156, 76.3%) and 37 (23.7%) were
menopausal. Only one participant had received an HPV
vaccine in the past and was screened as she was eligible
for screening. Of the 125 participants enrolled at Site 1,
119 had prior experience of vaginal self-sample for the
HPV test when they were screened previously with the
Hybrid Capture 2 test using HPV self-samples in different
outreach screening camps and since they were HPV
positive, they were referred for colposcopy when they
were enrolled in this study.

The performance of HPV detection in the HPV self-
sample and cervical sample collected by the clinician is
presented in Table 2. The agreement for any high-risk
HPV including HPV 16 and 18 was 95.1% (k= 0.90, SE
0.036, 95% CI 0.83-0.97). The sensitivity of the kit for
the detection of any high-risk HPV was 96.2% (95% CI
89.2-99.2) and specificity of 93.9% (95% CI 85.2-98.3).
The agreement for HPV 16 and or HPV 18 was 95.1%
(k=0.88, SE 0.045, 95% C10.79-0.97). The sensitivity of
the kit for the detection of HPV 16 and or HPV 18 only
was 97.1% (95% CI 91.8-99.4) and specificity was 90.0%
(95% C176.3-97.2).

There were 9 discordant cases between clinician
collected and vaginal self-collected sample for HPV
detection and they are presented in Table 3. The agreement
for the self-sample and clinician collected cervical sample
for LBC was 95% (k=0.80, SE 0.072, 95% CI 0.66-0.94)
[Data not shown].

The experience of using CERVICHECK™ kit is
presented in Table 4. All the participants found that the
instructions for using the self-sampling kit were clear
(152/152, 100%, 95% CI 97.6-100). Although majority

Table 1. Demographic and Reproductive History Details
of Study Participants

Demographic characteristic (n= 156) n %
Age

25to0 35 36 23.1

35t0 60 120 76.9
Education Level

[literate 33 21.2

Some schooling 91 58.3

Higher education 32 20.5
Parity

Nulliparous 1 0.0

One child 45 28.8

2 or more children 110 70.5
Menstruation history

Less than 12 months 119 76.3

More than 12 months 37 23.7
Received HPV vaccine in the past

No 155 99.40%

Yes 1 0.60%

Previous experience of any self-sampling device to collect
vaginal sample

No 37
Yes 119

23.70%
76.30%

of the participants (99/152, 65.1%, 95% CI 57.0-72.7)
felt that it was better to get the sample/ test done by a
clinician than a self-sample, 145/152 (95.4%, 95% CI
90.7-98.1) felt that self-sample will be opted by women
who are uncomfortable to provide a sample at the clinic.
The self-sampling was reported to be easy by the majority
of the participants (150/152, 98.7%, (95.3 — 99.8%) and
only 43/152 (28.3%, 95% CI 21.3-36.2) women felt that
self-sampling was unpleasant. Majority of the women
also reported that they would recommend self-sampling
to their friends and family (92.8%, 95% CI 87.4-96.3).

Discussion

This evaluation of the CERVICHECK™ self-sampling
kit for an HPV test for cervical cancer screening has
demonstrated that there is almost perfect agreement
between the HPV test performed using cobas® 4800
platform on the provider collected cervical sample and
the vaginal self-sample collected by the women in the
clinic (k=95.1, for both; HPV 16 and HPV 18 genotypes
and other high-risk HPV). We also observed very good

Table 2. Performance of HPV Detection in Self-Collected and Clinician Collected Samples

Agreement rate (%)  Kappa, SE (95% CI)  Sensitivity (95% CI)  Specificity (95% CI)
Any high-risk HPV 95.10% 0.90, 0.036 96.20% 93.90%
(including HPV 16/18) (0.83 - 0.97) (89.2 —99.2%) (85.2 — 98.3%)
HPV 16/ 18 only 95.10% 0.88, 0.045 97.10% 90.00%
(0.79, 0.97) (91.8 — 99.4%) (76.3 - 97.2%)
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Table 3. Discordant Cases (N=9) between Self-Collection and Clinician Collection Samples

Screening Number Age (Years) HPV Genotype HPV Genotype
Clinician Collection Self-Collection
1 33 Other high-risk HPV Negative
2 31 Other high-risk HPV HPV 16 +Other high-risk
3 48 Other high-risk HPV Negative
4 43 Other high-risk HPV Negative
5 44 HPV 16 +Other high-risk HPV 16
6 32 Negative Other high-risk HPV
7 49 Negative HPV 16
8 49 Negative Other high-risk HPV
9 36 Negative Other high-risk HPV
Table 4. Experience of Using Self-Collection Kit
Number (N = 152) % 95% CI
1 Did you find the instructions for cervical Yes 152 100.00% (97.6 — 100%)
sampling with the CERVICHECKTM Kit No 0 0.00% (0—0.02%)
clear? No opinion 0 0.00% (0-0.02%)
2 I feel that a sample taken by a doctor is better Yes 99 65.10% (57.0 - 72.7%)
than a self-sample. No 50 3290%  (25.5—41.0%)
No opinion 3 2.00% (0.4 -5.7%)
3 I think the majority of women will choosea ~ Yes 132 86.80% (80.4 -91.8%)
self-sample instead of going to a doctor. No 16 10.50% (6.1-16.5%)
No opinion 4 2.60% (0.7 -6.7%)
4 Self-sampling is good for women who are Yes 145 95.40% (90.7 - 98.1%)
uncomfortable to give a sample at the clinic 4 2.60% (0.7 - 6.7%)
No opinion 3 2.00% (0.4 —-5.7%)
5 The self-sampling was easy. Agree 150 98.70% (95.3 -99.8%)
No opinion 0 0.00% (0.0 -2.4%)
Don't agree 2 1.30% (0.1 -4.7%)
6 I found the self-sampling unpleasant. Agree 43 28.30% (21.3-36.2%)
No opinion 1 0.70% (0.02 - 3.6%)
Don't agree 108 71.10% (63.2-78.1%)
7 I would recommend self-sampling to my Agree 141 92.80% (87.4 -96.3%)
friends/family. No Opinion 2 1.30% (0.1-4.7%)
Don't Agree 9 5.90% (2.7 -10.9%)

agreement between the self-sample and clinician collected
cervical sample for LBC (k=0.80). The self-sampling
device received good acceptability by the participating
women.

In the developed countries where screening
programmes are in place, most cervical cancers are seen
in women who have never been screened [17]. Cervical
cancer screening coverage has remained consistently low
particularly in the LMICs where cervical cancer burden
is the highest. Worldwide two out of three women have
ever been screened in their lifetime [18]. Thus improving
the screening coverage is an important priority of any
screening programme. HPV testing has been shown
be cost-effective in spite of its initial higher cost when
compared to cytology or visual inspection of the cervix
with 5% acetic acid (VIA) [19], it is still expensive and not
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adapted in most of the low- and middle-income countries.
An affordable HPV test is urgently needed [20] and so are
the HPV self-sampling kits which can help in bringing
down the cost further. HPV self-sampling can help in
reaching the never screened or hard to reach population
and it is also convenient to the health care facility by
reducing the logistics and additional costs associated with
cervical sample collection. Thus the clinical evaluation
and approval of the CERVICHECK™ self-sampling kit
by the Drugs Controller General of India (DCGI) is an
important milestone.

Although cervical cytology has been tried earlier
on self-samples in some previous studies and self-HPV
sampling compared favourably with physician-sampling
as well as cytology [21, 22], cytology on self-samples
has not performed favourably [23]. HPV self-sampling
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method is not recommended for collection of cervical
cells for cytology since the necessary scraping of the
squamocolumnar junction / transformation zone as well
as the endocervical canal cannot be ensured with a blind
procedure. However in this pilot study we tried to compare
the performance of LBC on samples collected by the
self-sampling device with that of cervical sample and this
provided us an assurance that the length of the device was
adequate to reach the cervix in the vagina and if the same
sample can be used for reflex cytology for triaging HPV
positive samples in the future.

Almost all the participants appreciated the experience
of using the CERVICHECK™ self-sampling kit for the
HPYV test and reported that the instructions for using the
kit were easy to follow and more than 90% were willing to
recommend the kit to the family and friends. The overall
acceptability of vaginally administered products has been
reported to be very good among Indian women previously
[24] however we are not sure if the mailing of HPV self-
sample kits will work in India due to the illiteracy and lack
of awareness of this cervical cancer screening approach
which has worked well in the developed countries [25].
HPV self-sampling in the clinic / community setting can
ease the logistics associated with a high-volume screening
programme.

Our study has some limitations. About 80% of our
participants (all from Site 1) had prior experience of
vaginal self-sample when they were screened with
the Hybrid Capture 2TM assay test in a community
programme for cervical cancer screening. HPV positive
women were referred to the colposcopy clinic when they
were enrolled in the study of CERVICHECK™. It is
possible that their prior experience of self-sample might
have affected the acceptability of the CERVICHECK™
kit.

To conclude, this pilot study demonstrates very good
or perfect agreement between the clinician collected
cervical sample and HPV self-sample for the detection
of high-risk HPV as well as for cytology assessment.
The kit is ready to be evaluated with a novel, low-
cost, indigenously developed HPV test following the
international guidelines which can further help wider
implementation of HPV based screening which is a
lifesaving intervention particularly in the low- and middle-
income countries.
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