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Introduction: Human papillomavirus molecular detection prevents cervical cancer (CC). To
widen its use, cervical-vaginal self-collection devices are proposed. Our aim was to determine the
acceptability of self-sampled cervical-vaginal protocol and the reproducibility of results using
HPYV detection brushes in a low-income Colombian population between 35 and 65 years old.
Methods: Cross-sectional study including women classified as medium to high-risk for
developing CC by using a short-standardized survey. After receiving instructions, women
self-collected a cervical-vaginal sample. Subsequently, a perception survey was conducted.
Results: Four hundred and twenty-three women performed self-collected sampling. The
median age was 46.5 years (IQR 40-52), 56.5% were housewives, and 55.1% had finished
elementary school. About 99% of the population (n=419) considered that they understood the
instructions, 19.4% (n=82) reported having concerns about the self-collected sample, 9.2%
(n=39) distrusted the results because of the self-collection, 7.3% (n=31) felt uncomfortable
with the procedure, and 9.7% (n=41) reported some pain. The majority would recommend
the procedure to others (99%), 88.5% of the sampled population preferred the self-collected
method, 4% preferred conventional cytology, and 7.3% were not sure. The reasons behind
favoring the self-collected procedure included privacy (n= 149, 40.1%), comfort (n=110,
29.7%), easiness (n=52, 14%), reliability (n=46, 12.4%), and less painful (n=110, 29.7%).
The percentage of HPV detection agreement between the self-collected and the healthcare
professional-collected procedures was 98.99% (Cohen’s Kappa=0.9774).

Conclusion: Women living in low-income households in Bucaramanga, Colombia preferred
the self-sampling procedure because it was easy to use, convenient, and private, resulting in
98% acceptability, and positioning it as an excellent tool for CC prevention.
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Introduction
Cervical cancer (CC) is the fourth most common female cancer, and it is estimated
that 500,000 new cases occur annually worldwide with approximately 50%
mortality.! Developing countries account for 70% of these deaths. Colombia
reported since 2018, an annual CC rate of 18.2 cases per 100,000 women, position-
ing Colombia with one of the highest incidence rates in Latin America.’
Conventional cytology is currently the screening test used for the prevention of
CC in Colombia. A low coverage, few follow-ups of screened women, and poor
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sensitivity of this technique are part of the pitfalls of the

34 Moreover,

Colombian National Prevention Program.
women do not comply with annual cytology appointments
because of shame, pain, and fear.’ According to the
National Demography and Health Survey, 43.4% of
Colombian women who have had cytology at some time
in their lives reported fear as the main reason for abandon-
ing the program, and 25.8% do not have healthcare
insurance.’

Recently, the use of molecular tests, which detect
human papillomavirus (HPV) DNA, has demonstrated
beneficial results.” These molecular tests and self-
collected protocols have been implemented to reduce the
issues associated with conventional cytology in some
countries. The self-collected protocol consists of women
taking a sample of their cervix with a disposable sterilized
device (brush); this procedure has good concordance and
accuracy to detect HPV DNA when it is compared to
samples collected by a qualified healthcare professional.®’

Nation-wide implementation of the self-collected pro-
tocol could positively impact the participation of women
in CC prevention programs, especially in low and middle-
income countries. Particularly in Colombia, our study was
the first to report the use of a self-collected protocol.
Therefore, this work aimed to determine the acceptability
of the cervical-vaginal self-collected samples and the
reproducibility of results in adult women with low-

income settings living in Bucaramanga, Colombia.

Materials and Methods
Design and Study Population

A cross-sectional study was conducted in women between
35 and 65 years old living in the northern part of
Bucaramanga, Colombia. These women reported having
had sexual activity during their life. Pregnant women and
women with hysterectomy were excluded. Bucaramanga is
the capital of the state of Santander. The city has 528,610
inhabitants, of which 273,905 are women according to the
National Administrative Department of Statistics in 2018.
The northern area of Bucaramanga is characterized as
a low socioeconomic area according to the classification
made by the government. This classification took into
account the physical characteristics of the houses and the
social environment where they are located (strata from 1 to
3 on a scale of 1 to 6, where 1 is the lowest and 6 the
highest)."°

Data and Sample Collection

Convenience sampling was done from September 2016 to
March 2018 using three mechanisms of recruitment: a)
women who attended non-gynecological clinical assess-
ments in different first-level care health centers; b)
women who were visited at home; and ¢) women who
were summoned by community leaders. These recruitment
methods were used because it is not easy to encourage
self-care in a low-educated population.

Women who agreed to participate filled out a short
survey adapted from the Siteman Cancer Center, which
classifies the risk of developing CC by assessing sexual
and reproductive behaviors. According to these responses,
participants were classified as women with low, moderate,
and high risk to develop CC."" Those women with mod-
erate and high risk received visual and verbal instructions,
to perform the cervical-vaginal self-collected sampling
using a disposable sterilized brush.

After the
answered a survey about the acceptability of the protocol

self-collected sampling, participants
for HPV screening. The survey consisted of 10 questions
to determine the experience, comfort, and safety of the
procedure. Besides, participants were asked their prefer-
ence between this method and conventional cytology, and

the reasons why they had chosen one over the other.'* '

Reproducibility of the Self-Collected Sample Results
In 99 women, a double cyto-cervical sample was per-
formed. One sample was taken by a trained health profes-
self-collected by the
participant. The order of the sample taken by a health

sional, while the other was
professional or self-collected was made by simple rando-
mization. The percentage agreement to detect HPV DNA

and Cohen’s Kappa was calculated.

HPV Detection and Genotyping Using HPV Direct
Flow CHIP

HPV genotyping was performed by multiple PCR of the
L1 gene codifying for a major viral capsid protein with the
GP5 +/GP6 + primer sets, which detect the HPV-LR
genotypes —6, —11, —40, —42, —43, —44, 54, —55, —61,
-62, —67, —69, =70, =71, =72, —81, —84 and —89 and
HPV-HR -16, —18, —26, —31, =33, —35, -39, —45, -51,
—52, =53, =56, - 58, =59, —66, —68, —73 and —82, followed
by specific hybridization in a matrix and enzymatic colori-
metric detection (HPV Direct Flow CHIP, Master
Diagnostica, Spain).
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The samples were briefly resuspended in 3 mL cell
preservation fluid (0.5 M EDTA, pH:8, acetic acid 0.1%,
methanol 50%) and DNA was extracted from cervical
samples by salting out.'> To perform PCR, 500 ng of
DNA was used following the manufacturer’s instructions
(Master Diagnostica, Spain). The amplification cycles
were as follows: 1 cycle 10 min at 25 °C; 1 cycle at
94 °C for 3 min; 15 cycles of denaturation at 94 °C 30s,
alignment 42 °C 30s and elongation 72 °C 30s; 35 cycles
of denaturation at 94 °C 30s, alignment 60 °C, elongation
72 °C 30s, 1 cycle at 72 °C for 5 min and finally 5 min
8 © C. Hybridization was performed in CHIP HPV mem-
branes containing specific probes for HPV-High Risk (HR)
and HPV-Low Risk (LR) genotypes.'®

Statistical Analysis

Sociodemographic characteristics were described using
absolute and relative frequencies for qualitative variables.
For age and body mass index (BMI) variables, the median
and interquartile range (IQR) were used because they had
no normal distribution. Also, BMI was categorized accord-
ing to the WHO definition as normal (BMI greater than
18.5 but less than 25), overweight (BMI equal to or greater
than 25), obese (BMI equal to or greater than 30) and
underweight (BMI less than 18.5). The prevalence of
HPV infection was calculated with confidence intervals
of 95% (CI95%) using Wilson’s method. The analysis
was performed with the statistical software Stata SE 15.

Ethical Considerations

This work was approved by the ethics committee of the
Bucaramanga Health Institute (ISABU), Colombia, and
conducted following the Declaration of Helsinki (approval
number 2000-39-01). Before participating in the study,
women gave written informed consent.

Results

Out of the 828 women surveyed during the sampling
period, 403 were excluded from the study because they
had a low risk to develop CC according to results of the
short survey adapted from the Siteman Cancer Center.
Also, 2 women with moderate risk to develop CC were
excluded because they refused to take the sample. A total
of 423 women participated in the study who had
a moderate to high risk to develop CC. These participants
collected their samples following the self-collection pro-
tocol. The median age was 46.5 years; approximately 50%
finished elementary school, lived in consensual union, and

were housewives; and 89.5% had health insurance subsi-
dized by the government. The majority of women lived in
neighborhoods belonging to the lowest socioeconomic
stratum. Regarding the availability of utilities, the majority
of the studied population lived in houses with drinking
water, electricity, and gas. However, only 36.4% had inter-
net and 32.4% landlines (Table 1).

Regarding risk factors for developing CC, it was found
that the majority of women have never smoked, 28.5%
quit it, and only 10.2% currently smoke. Additionally, the
majority of participants have had more than three sexual
partners in their lifetime, 26.6% have had a sexually trans-
mitted disease (STDs) at some point in their lives, and
most women had conventional cytology in the last three
years. Finally, it was found that the BMI of the majority of
the women was greater than 25, so they can be classified
as overweight or obese (Table 1).

In assessing the acceptability of the self-collected sam-
pling, most women said they adequately understood how
to perform the procedure after giving the instructions.
Furthermore, most women had no concern about their
ability to practice the self-collected sampling and they
did not distrust the results just because they had collected
the sample themselves. Also, most women reported they
did not find the procedure uncomfortable or painful, and
99% of all surveyed women said that they would recom-
mend this screening procedure to prevent CC to a friend or
a relative (Figure 1).

In general, the self-collected procedure had a good
acceptance rate, 89% (n= 372) of women stated that they
preferred the self-collected sampling, 4% (n=17) preferred
the conventional cytology, and 7.3% (n= 31) had no pre-
ference. There are multiple reasons why the self-collected
sampling was preferred to the conventional cytology.
Among them, the most frequent was privacy (n=149),
followed by comfortability (n=52), easier to use (n=52),
less painful (n=46), and reliability (n=46) (Figure 2).

It was possible to determine HPV infection in 422 out
of the 423 participants, because 1 sample had a lot of
blood, and was not possible to process it, and the woman
refused to take a second sample. 180 of women were
infected by at least one genotype of HPV resulting in
a prevalence of HPV infection of 42.7% (CI95%
38-47.4). The prevalence of HPV HR infection was
21.3% (CI95% 17.7 —25.5) and of HPV BR was 17.3%
(CI95% 14-21.2). However, in 21.6% (n=39) of the
infected women, it was not possible to determine the
HPV genotype. The coinfection between HPV LR and
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Table | Sociodemographic Characteristics and Background of Table | (Continued).
the Women Evaluated

L. Characteristics Measure
Characteristics Measure
Age Median (IQR) 46.5 (40-52) Se;ually transmitted infections ;:TZ(;I .
Years of studies completed 6.3 (4-9) ° (71.6)
Yes 112 (26.6)
Education level n=419 Unknown 7 (1.67)
Primary n (%) 231 (55.1) | i the | —a
High school 144 (34.4) Cytology in the last 3 years n;a (;
No scholar education 24 (5.7) ';'° ;|0 (7§';)
Technical 15 (3.5) uesk X oi 8)
Professional 5(1.1) mxnown 04
Civil status n=419 B°:Ydf“asls ':dex (BMI) ;=3|992
Consensual Union 203 (48.4) edian (IQR) 7.1 (25-33)
Single 88 (21.0) Categorical BMI n=399
Married 78 (18.6) Underweight 3 (0.50)
Separated/Divorced 32 (7.6) Normal 103 (25.8)
Widow 18 (4.3) Overweight 159 (39.8)
Occupation n=419 Obese 135 (338)
Housewife 237 (56.5)
Independent 123 (29.4) .
Employees 48 (11.4) HPV HR was determined by 5.2% (n=22) of women. Out
Unemployed 7 (1.67) of the 34 HPV genotypes that the test can detect only 3
Students 2 (048) were not detected (HPV-11, HPV-89, and HPV-26). The
Retired 2 (0.48
edre (048) most frequent HPV LR genotype was HPV-62/81 followed
Health care insurance n=412 by HPV-71, and the most frequent HPV LR genotype was
Subsidized by the government 369 (89.5) HPV-52 followed by HPV-31 (Figure 3A and B).
Contributor 42 (10.1 . . T
Soacial Y | (é 2) ) Regarding the evaluation of the reproducibility to detect
pecia . .
HPV DNA between the self-collected sampling and the sam-
Housing strata n=419 ple taken by trained health personnel, 52.5% of the women
Unrated 4 (0.9)
Stratum one 296 (70.6)
Stratum two 111 (26.4) 50 =
Stratum three 8 (1.9)
Public utilities and others n=422 40 1
Water 419 (99.2) 40+
Electricity 416 (98.5)
Natural gas 344 (81.5) = 30 296 206
v 394 (93.3) s
Fridge 366 (86.7) o
Washing machine 260 (61.6) d‘: 20
Telephony 154 (36.4)
Internet 137 (32.4) 14 124
Smoking n=420 10-
Yes 43 (10.2)
Used to smoke, but | left it 120 (28.5)
Never smoked 257 (61.1) 0
NS
Number of sexual partners n=420 ,b(ﬁ \Oé' ’ (‘\\\) ,bQ* é"\*
| partner 25 (5.9) Qﬂc\ c'.()6\ QO\ < .cg\o
2 partners 36 (85) & «@”
3 or more partners 359 (85.4) v
(Continued) Figure | Perception of the self-collection of cervical-vaginal samples.
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= Yes
The exam seemed painful = 2 -0'4 No
The exam seemed awkward = 92.4 -o‘z
Distrust of results for having taken the sample themselves = 87.7 - 3
Concern about the ability to collect the sample = 80.5 -
| e e e s e S e e e e |
Q ) O
< O
Percent
Figure 2 Reasons why participants preferred cervical-vaginal self-collected sampling.
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26.2 A. HPV Low Risk genotypes
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Figure 3 Frequency of HPV LR and HPV HR genotypes detected in sampled women.(A) HPV LR genotypes. (B) HPV HR genotypes.
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(n=52/99) randomly performed the self-collected sampling
first. The percentage agreement to HPV detection was
98.99% (Cohen’s Kappa = 0.9774). Only one disagreement
occurred; the self-collected sample gave a positive result,
while the sample taken by the professional personnel gave
a negative result. Among the positive results reported by both
methods (n = 33), there was a genotyping agreement in
96.97% of cases. There was only a disagreement with one
sample, HPV HR-52, —45, —66, and HPV LR-71 was detected
in the self-collected sample, while the sample is taken by the
professional personnel only detected HPV HR-52.

Discussion
This study is the first conducted in Colombia about the imple-
mentation and acceptance of the cervical-vaginal self-collected
protocol for HPV detection and CC prevention. It included
women in vulnerable conditions who live in economically
depressed areas in Bucaramanga, Colombia. Besides, the
majority of these women have not achieved a high educational
level and have health insurance subsidized by the government.
Fulfillment of the annual conventional cytology program
has not been successful in Latin American countries and other
parts of the world. For example, in France, it has been men-
tioned that conventional cytology has low coverage rates in the
female population due to the cultural resistance of having
a gynecological examination.'” In Colombia, there are statis-
tically significant differences in access to the conventional
cytology
conditions.'®° According to the 2010 national demography

program  depending on  socioeconomic
and health survey, 43.4% of women who have practiced con-
ventional cytology reported fear as the main reason for aban-
doning the CC prevention program. Therefore, it is important
to provide new CC prevention tools such as the cervical-
vaginal self-collected sampling to diagnose HPV infection
by molecular methodologies, which will help to eliminate
barriers and improve CC prevention program nation-wide.

In this regard, self-collected sampling has been pro-
posed as an effective alternative tool for women who have
no interest in the prevention program or where there are
socioeconomic barriers to perform conventional cytology.
These limitations are well-known causes of the highest CC
rates in some regions of the world.?'~?

Concerning the training in the self-collected procedure,
in this study, various teaching strategies were used, such as
audiovisual material and in-person training by a health
professional, as well as the option of taking a sample
device to familiarize with it before collecting the sample.
All of these strategies allowed most women to understand

the instructions and coach them to collect the cervical-
vaginal sample by themselves.

There were different perceptions about self-collected sam-
pling; the majority of women considered this procedure com-
fortable or painless and they were not concerned about their
ability to collect the sample. These findings were similar to
a study done on 333 South African women infected with HIV.
These women had an average age of 44 years and also
received instructions on the self-collected sampling to detect
HPV. In this study, 76.3% of women said that the collection
was easy, and 77.9% reported that the procedure was very
comfortable.” Similarly, in New York a survey was conducted
among 172 Hispanic women after they underwent gynecolo-
gical examination and self-collection sampling at the same
time; 69% reported ease of use, 62% felt less pain, 56% agreed
they could do it alone, and 52% liked the privacy. These
showed that self-collected sampling can remove many barriers
in different cultures and populations.**

The findings regarding the acceptability of the self-
collected sampling and its preference over the conventional
cytology are compelling in our study. In general, women
reported they would recommend the procedure to friends or
relatives. This correlates with the majority of participants
who prefer this method over the cytology for greater inti-
macy, comfort, less pain, and greater ease, among other
reasons. Similarly, a study that included 1069 Mexican
women with similar sociodemographic characteristics to
our population reported 71% of women preferred the self-
collected sampling because it was more comfortable.”
Furthermore, a study conducted with 19,340 women from
India, Nicaragua, and Uganda found that they preferred the
self-collected sampling (p <0.001) in comparison to samples
taken by professionals using speculum.?®

However, our results differ with those of a cohort of
women from Puerto Rico, where 67% reported that despite
feeling less discomfort with the self-collected sampling,
they preferred the sampling done by a gynecologist
because of confidence.'* In our study, only 19% were
concerned about their ability to take the sample by them-
selves, and 9% were distrustful of the results. On the
contrary, 12.4% who preferred the self-collected sampling
did so because they considered it to be more reliable.

Moreover, a multicenter study with women from India,
Uganda, and Nicaragua by Pooja et al 2014, showed that over
78% of them considered self-collected sampling easy.”® This
differs from our results because only 14% of the population
studied in Bucaramanga reported this reason. This could be
explained because the women of the present study prioritized
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intimacy as the most important reason to prefer self-collected
sampling (40%), followed by comfort (30%) (Figure 2).
Furthermore, our study reported a percentage agreement of
98.99% (Cohen’s Kappa= 0.9774) between the self-collected
sampling and the one done by healthcare professionals. This
shows that self-collected sampling is a useful tool in screening
coverage for women who report fear and pain during sampling
done by healthcare professionals.

Our research presented some limitations. One of them was
the inclusion of women only from low socioeconomic stra-
tums because in Colombia this population is the most affected
by CC. However, it could be expected that the acceptability of
the self-collected sampling increases if women with higher
socio-economic settings are onboard with it. Another limita-
tion was the non-inclusion of women from rural areas.
Therefore, it would be useful to carry out a future study to
evaluate the acceptability of self-collected sampling in this
population where illiteracy and vulnerability are higher than
women from urban areas. In conclusion, this study is the first
in Colombia that reports the acceptability of the self-collected
sampling for the detection of HPV infection and the reprodu-
cibility of results. Besides, taking into account the preference
of the cervical-vaginal self-collected sampling over the con-
ventional cytology reported by the participating women and
the high reproducibility, it suggests this is an excellent tool for
CC prevention.

The use of this new tool is proposed within the screen-
ing program, which would have a positive impact on the CC
prevention because the self-collected sampling could
improve adherence and follow-up to the national program
“Comprehensive Route of Care for Cervical Cancer” which
includes screening with molecular tests for HPV infection.
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