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Abstract
Background—Self-sampling for Human Papillomavirus (HPV) testing may offer improved
patient acceptability, decreased cost, and greater practicality than clinician collection of
specimens. HPV testing among adolescents is necessary to conduct vaccine surveillance and may
play a role in cervical cancer screening among some populations.

Methods—A cross-sectional prevalence study was conducted to compare the results of self-
collected and clinician-collected specimens for Human papillomavirus (HPV) testing among
South African adolescent females. All participants provided self-sampled vaginal swabs and
underwent clinician-collection of cervical swabs for HPV DNA analysis. The level of agreement
between HPV DNA results from the two specimen collection methods was measured.

Results—The level of agreement between HPV DNA results from self-collected and clinician-
collected specimens was high (κ=86.7; p<0.001). A high prevalence of HPV overall was found by
both specimen collection methods (57%; 95% CI 0.37–0.75). Low-risk HPV (LR-HPV) types
were found slightly more frequently in self-collected specimens.

Conclusion—There is a high level of agreement between the HPV DNA results from self-
collected and clinician-collected specimens. Self-collection of specimens for HPV testing is a
viable alternative among adolescents.
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Introduction
Interest in the inclusion of Human papillomavirus (HPV) testing into cervical cancer
screening and prevention strategies has grown in recent years. At the same time, greater
attention has been given to self-sampling for HPV testing as a viable alternative to clinician-
collected specimens. The self-sampling approach may offer greater patient acceptability
[1-4], decreased cost, and improved practicality in low-resource settings and among remote
populations [5]. Minimal research comparing the results of clinician-collected and self-
collected specimens has been conducted among adolescents. HPV testing of adolescents is
essential to conduct vaccine surveillance [6] and may play a role in cervical cancer
screening among certain high-risk groups. Here we report the comparison of HPV DNA test
results from self-collected vaginal specimens to clinician-collected cervical specimens
among a cohort of 30 16- and 17-year-old South African females.

Methods
Between July 2010 and April 2012 we conducted a cross-sectional prevalence study in
which self-collected vaginal specimens and clinician-collected cervical specimens were
collected from 30 sexually active South African adolescent females between ages 16–17
years. All participants were recruited from two urban outpatient clinics. The clinics are in
close proximity and serve the same adolescent community in Soweto, South Africa.
Participants were invited to participate in the study during routine clinic visits. Both
specimen collection methods were performed during the same visit for all study participants.
For self-sampling, patients were instructed to insert a Dacron® swab (QIAGEN, Hilden,
Germany) high into the vagina and twirl it for 10 seconds. Self-sampling was conducted in
private. DNA extraction was conducted using Roche's MagNA Pure system (Roche, Basel,
Switzerland). HPV Genotyping was conducted using Roche's Linear Array® Test (Roche,
Basel, Switzerland). This detection kit amplifies target DNA utilizing the polymerase chain
reaction (PCR) and is designed to detect 37 human genital HPV genotypes in cervical cells
[7]. These 37 types include all oncogenic HPV types (HR-HPV) that have been identified by
the International Agency for Research on Cancer (IARC) [8]. We defined HR-HPV to
include all “probably carcinogenic” and “possibly carcinogenic” genotypes as designated by
IARC [8].

All study participants also had specimens obtained for cytological evaluation after both
specimens for HPV testing were obtained. Cervical smears for cytology analysis were
reported in accordance with the Bethesda system [9].

Data analysis was conducted using R statistical software. Exact methods to assess the
statistical significance of the kappa values were used due to the small sample size of 30
subjects. The p-values for the Kappa statistics are based on the hypergeometric distribution
through Fisher's Exact Test.

Results
All collected specimens were β-globin positive indicating adequate sampling. We found a
high prevalence of HPV overall (57%; 95% CI 0.37–0.75) and a total of 71 HPV infections
among our 30 study participants. Thirty-seven infections were found among self-collected
specimens and 34 were identified among the clinician-collected specimens (p=0.479). There
was no significant difference in the overall detection of HR-HPV or low-risk HPV (LR-
HPV) among the two collection methods (Table 1). Forty seven percent of self-collected
specimens were positive for HR-HPV and 43% of clinician-collected specimens were
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positive for HR-HPV (p=0.717). A greater prevalence of LR-HPV was found among self-
collected samples (33% versus 27%; p=0.412).

A high level of agreement was found between clinician-collected and self-collected samples
(Table 2). The kappa statistic (κ) for HR-HPV was 0.80 (p<0.001) and for LR-HPV was
0.68 (p<0.001). Genotypes identified by both collection methods for each participant with
any positive result are presented in Table 3. Overall concordance between the results for the
two collection methods was 86.7%. There was exact correspondence in HPV DNA results
from the two collection methods in 19 (63%) of our 30 participants (p=0.269; 95% CI
0.439–0.801). Cervical smears were normal in all participants except one who had atypical
squamous cells of undetermined significance (ASCUS).

Discussion
Reported concordance rates between self-collected and clinician-collected specimens for
HPV DNA analysis vary, although many have found results similar to ours. In a study of
Ugandan women in which self-collected specimens were obtained using the same simple
swab technique that our study utilized, Safaeian et al. [1] found a relatively high level of
agreement (κ=0.75) among HIV-negative subjects with clinician-collected specimens.
Deleré et al. [4] reported similarly high levels of agreement in the detection of HRHPV
among German women with normal cervical smears (κ=0.78). In that study, the less simple
vaginal lavage technique was used for self-sampling and specimens were obtained by
women in their own homes. Similar levels of agreement between sampling methods have
been identified in other studies [10-12]. In contrast, only fair levels of agreement were
identified in studies of women from Ontario, Canada [13] and Greece [14] (κ=0.54 and
κ=0.54, respectively). Even lower levels of agreement between the results of these sampling
methods have been reported. Baldwin et al. [15] concluded that self-sampling is inadequate
for HR-HPV detection after finding a Kappa statistic of just 0.45. Still, the preponderance of
the evidence shows self-collection to be a viable approach to HPV testing. A 2007 meta-
analysis of self-collected versus clinician-collected specimens for HPV testing found
substantial overall agreement between the HPV results obtained from the two approaches
(κ=0.66) and concluded that self-sampling may have a useful role under some clinical and
research circumstances [5]. Self-collection methods varied among the 18 studies included in
this meta-analysis. Finally, a recent mini-review of the subject concluded that self-sampling
was at least as sensitive as clinician-sampling for identification of HR-HPV [16].

Interestingly, results for HR-HPV and LR-HPV differ in a number of studies including ours.
Increased detection of LR-HPV among self-collected samples has been noted by several
investigators [5,10,11]. In an effort to explain this phenomenon it has been postulated that
some phylogenetic species of HPV may have a greater tropism for vaginal over cervical
epithelium [17].

Overall acceptance of self-sampling by patients has been reported to be high [1-4,18] and
may lead to improved screening coverage [16]. Although a number of different self-
sampling methods have been used, there is relatively little data assessing patient preference
among these methods. Lack et al. [2] found a slight preference for self-administered swabs
compared to tampons and Igidbashian et al. [19] found a vaginal lavage device to be
preferred over a self-sampling cervical brush device. Although acceptability of urine
sampling for HPV detection has been reported to be very high [20], the sensitivity of this
method has not been well established [21]. The simple swab method used in our study was
favored by a large margin over lavage in the only study comparing these two techniques
[22].
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HPV testing does not yet have a firmly established clinical application although intensive
research is underway investigating what role it may play in cervical cancer prevention
programs. While the high sensitivity of HPV testing is an asset, its relatively low specificity
presents significant concerns [23]. Screening guidelines must carefully balance the
sensitivity and specificity of screening in order to avoid unnecessary colposcopy and
associated procedures while minimizing overlooked high-risk cervical lesions. For this
reason HPV DNA testing is not currently recommended for the general adolescent
population due to very low rates of persistent infection and the likelihood of spontaneous
regression of low-grade cervical lesions [24,25]. Still, it is not clear whether HPV DNA
testing could be an effective part of cervical cancer screening among certain high-risk
adolescent groups such as those who are HIV-infected. Moreover, HPV testing and
genotyping is necessary to conduct vaccine surveillance and other important epidemiologic
and research efforts that ultimately inform cervical cancer screening and prevention
strategies. While research into the level of agreement between self-collected and clinician-
collected specimens for HPV testing has yielded somewhat mixed results, our data, although
limited by sample size, add to the evidence suggesting that agreement between these
methods for HR-HPV testing is relatively high. Our results also identified a trend that
supports the observation that LRHPV detection is greater among self-collected specimens.
While the ages of the study participants in prior research into this topic have varied widely
our cohort was notably young yet still produced adequate self-collected specimens.
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Table 1

Prevalence of HPV among clinician-collected and self-collected samples (N=30).

Clinician-collected Self-collected p-value

n (%) 95% CI n (%) 95% CI

Overall 17 (57%) (0.37, 0.75) 17 (57%) (0.37, 0.75) 1.000

HR-HPV 13 (43%) (0.28, 0.66) 14 (47%) (0.25, 0.63) 0.717

LR-HPV 8 (27%) (0.17, 0.53) 10 (33%) (0.12, 0.46) 0.412
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Table 2

Level of agreement of HPV DNA test results between clinician-collected and self-collected samples.

HPV Type Clinician-collected # (%) Self-collected # (%)
κ (p-value

a
)

Any HR-HPV 13 (43.3) 14 (46.7) 0.80 (<0.001)

Any LR-HPV 8 (26.7) 10 (33.3) 0.68 (<0.001)

a
p-values were calculated using exact methods and are not approximations
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Table 3

HPV types identified by both collection methods for each participant with any positive result.

Enrollee # HPV results: Clinician-collected HPV results: Self-collected

1 16, 51, 61, 70 16, 51, 61, 70

2 26, 68 68

4 None 81

8 16, 61, 62 16, 61

9 18, 73 18

10 None 56, 71

11 16, 35, 52 16, 35, 52, 61

13 58 None

14 16, 73 16, 54, 73

15 6, 45 6, 45

16 62 None

17 51, 52 51, 52

18 82 82

19 40 40

21 66 66, 68

23 None 39

24 42, 45, 52 42, 45, 52, 54, 61

27 45 45

28 61, 70, 71, 84 61, 70, 71, 84
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