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Good agreements between self and clinician-collected specimens
for the detection of human papillomavirus in Brazilian patients
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Women infected with human papillomavirus (HPV) are at a higher risk of developing cervical lesions. In the current
study, self and clinician-collected vaginal and cervical samples from women were processed to detect HPV DNA using
polymerase chain reaction (PCR) with PGMY09/11 primers. HPV genotypes were determined using type-specific PCR.
HPV DNA detection showed good concordance between self and clinician-collected samples (84.6%, kappa = 0.72).
HPYV infection was found in 30% women and genotyping was more concordant among high-risk HPV (HR-HPYV) than
low-risk HPV (HR-HPV). HPV16 was the most frequently detected among the HR-HPV types. LR-HPV was detected
at a higher frequency in self-collected; however, HR-HPV types were more frequently identified in clinician-collected
samples than in self-collected samples. HPV infections of multiple types were detected in 20.5% of clinician-collected
samples and 15.5% of self-collected samples. In this study, we demonstrated that the HPV DNA detection rate in self-
collected samples has good agreement with that of clinician-collected samples. Self-collected sampling, as a primary
prevention strategy in countries with few resources, could be effective for identifying cases of HR-HPV, being more
acceptable. The use of this method would enhance the coverage of screening programs for cervical cancer.
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Women infected with human papillomavirus (HPV)
are at a higher risk of developing cervical lesions than
those without HPV infection (Koutsky et al. 1992). Epi-
demiological studies have shown that HPV has a causal
role in the aetiology of cervical cancer (IARC 2007).
In South and Central America, screening programs for
cervical cancer have poor diagnostic quality and al-
low for only limited access to treatment; consequently,
cervical cancer rates there are the highest in the world
(Kitchener et al. 20006).

The need for repetitive testing and multiple clinic
visits diminish the value of preventive cytological exam-
inations in developing countries. Reductions in cervical
cancer-related mortality through screening efforts are
dependent on population-level coverage (Sowjanya et al.
2009). It is clear that HPV DNA testing is more cost-
effective than cytological methods and is also highly
recommended as a substitute or combined method with
Pap smears to detect HPV infection in high-grade cervi-
cal lesions (Lee et al. 2004, Chow et al. 2010).

Self-collected sampling for HPV DNA may be a new
alternative collection method since its use can identify
more women who are at risk for cervical cancer, especial-
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ly those who have no access to healthcare or are resistant
to gynaecological examinations (Lack et al. 2005).

The meta-analysis conducted in 2007 verified
the accuracy of self and clinician-collected sampling
to identify women with genital HPV infections and
showed that the two methods had equivalent abilities to
detect HPV DNA (Petignat et al. 2007). Self-collected
sampling has higher acceptability, suggesting that it is
likely to have greater population coverage (Safaeian et
al. 2007). Therefore, the present study aimed to evaluate
the HPV DNA detection and genotyping concordance
between self and clinician-collected cervicovaginal and
cervical samples.

SUBJECTS, MATERIALS AND METHODS

Study population and sampling - This study was
conducted between August-December 2011 and the
women were recruited from Central Laboratory Munici-
pal Campo Grande, state of Mato Grosso do Sul, Brazil,
when they were forwarded to gynaecological exams in
the public health system. Women were eligible to partici-
pate if they were > 18 years of age and had not undergone
a hysterectomy. A total of 171 women provided written
informed consent and completed the questionnaire at the
time of enrollment. Participating women underwent two
interventions for HPV DNA detection: with verbal and
diagrammatic instruction, they self-collected a vaginal
specimen; afterward, a health professional used a specu-
lum and collected an endocervical specimen.

DNA isolation and HPV testing - The endocervical
and vaginal DNA were extracted using a Wizard® Ge-
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nomic DNA Purification Kit (Promega, Corporation,
Madison, WI, USA). HPV DNA detection was per-
formed by polymerase chain reaction (PCR) amplifica-
tion with the use of the PGMY09/11 primers (Gravitt et
al. 2000). The human f-globin gene was co-amplified
with PC04/GH20 primers. All f-globin negative samples
were excluded from the analysis. Samples that amplified
the PGMY09/11 primers were genotyped by type-spe-
cific PCR using primers for high-risk HPV (HR-HPV),
HPVI1e6, 18, 31, 33, 45 (Guo et al. 2007) and low-risk
HPV (LR-HPV), HPV6, 11 (Silva et al. 2003). The PCR
products were analysed using 1.5% agarose gel electro-
phoresis with ethidium bromide staining to visualise the
DNA under ultraviolet light. Molecular weights were de-
termined by comparison with a 100-bp DNA ladder.

Statistical analysis - Agreement between the self and
clinician-collected samples was measured using kappa
(k) statistics. The chi-square test was used to analyse fre-
quency data obtained on the questionnaire. The signifi-
cance level was set at 0.05. All analyses were performed
using SPSS 10.0 software and BioEstat 5.0.

RESULTS

Of the samples collected from the 170 participants,
only one was excluded because fS-globin could not be
amplified. A total of 30% (51/170) of the samples were
HPV DNA-positive. The women in this study were 18-
65 years of age (median, 35 years), while the average
age at first sexual intercourse was 17 years (range, 11-30
years). We found a lower frequency of HPV infection in
women > 30 years (p = 0.009).

HPV tests results showed that there was 84.6% con-
cordance between the selfand clinician-collected samples

ever, HR-HPV types were identified more frequently in
the clinician-collected samples than in the self-collected
samples (33.3% and 27.4%, respectively; p = 0.55). The
concordance of the specific HPV type results between the
collection methods demonstrated that 27.4% of the samples
had complete agreement for HR-HPV types and 13.7% had
complete agreement for LR-HPV types (Table I11).

HPV infection with multiple types was detected in
20.5% (8/51) of the clinician-collected samples and 15.5%
(7/51) of the self-collected samples. One sample tested
positive for HPV16, 18, 31, 6 and 11 using both methods.

DISCUSSION

Herein, we evaluated the HPV DNA detection agree-
ment between self and clinician-collected samples. Stud-
ies have found that the use of self-collected samples can
enable the identification of the HPV types that infect the
cervix (Gravitt et al. 2001, Brink et al. 2006). Our results
demonstrated that self-collection sampling generates
comparable amounts of material for HPV testing to those
of clinician samples (both amplified 99.4% of the f-globin
gene). Moreover, the concordance between the methods
was satisfactory (84.6%, k = 0.72). Studies reported a con-
cordance of 87% between the two methods (Brink et al.
20006). A recent study showed agreement (93%; 0.849) be-
tween self-sampling and the reference smears in regards

TABLE 11

Specific human papillomavirus (HPV)
types detected by self and clinician-collected

(x = 0.72), which indicates good agreement. Six women 211;’\/ types C11n1c1in(l;]())llected Selfnc (()(}/l[:;cted
tested HPV-positive on clinician-collected samples, but
HPV-negative on self-collected samples. Twelve women — yjop_risk
tested HPV-positive on self-collected samples (Table I). 45 3(17) 3(6.7)
HPV of any type was detected in 22.9% (39/170) of the 18 4(10.2) 3(6.7)
clinician-collected samples and 26.5% (45/170) of the 31 4(10.2) 4(8.9)
self-collected samples. 33 5(12.8) 3(6.7)
HPV16, the most frequently detected HR-HPV type, 16 6 (15.4) 6 (13.3)
was present in six samples obtained by both methods. Low-risk
The specific HPV types identified in the self and clini- 6/11 8 (20.6) 12 (26.7)
cian-collected samples are shown in Table II. Undetermined 9 (23’ ) 14 (31')
LR-HPV types were detected at a higher frequency in i
the self-collected samples than in the clinician-collected 51 39 (100) 45 (100)
samples (23.5% and 15.7%, respectively; p = 0.78). How-
TABLE I

Concordance between human papillomavirus (HPV) DNA detected by self and clinician-collected

Self-collected
n (%)
Total Concordance®
Clinician-collected Negative Positive n (%) kappa (%)
Negative 119 (70) 12 (7.1) 131 (77.1) - -
Positive 6(3.5) 33 (194) 39 (22.9) 0.72 0.84
Total 125 (73.5) 45 (26.5) 170 (100) - -

a: concordance between methods.
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to HR-HPV detected by real-time PCR with a modified
GP5+/6+ primer mix (Jentschke et al. 2013).

One explanation for the high concordance is that the
self-collected specimens represent an admixture of vagi-
nal and cervical cells and the sampling order (self-collec-
tion first) may increase the number of positive samples
owing to a higher number of exfoliated cells (Gravitt et
al. 2001, Castle et al. 2007). In addition, HPV testing
using PGMY09/11 primers has higher HPV DNA detec-
tion accuracy than other tests (Bhatla & Moda 2009).

Similarly, we found that the frequencies of HPV
DNA detection in self and clinician-collected samples
were similar (26.5% vs. 22.9%, respectively) and that
HPV infection could be detected in both the vaginal and
endocervical epithelia. HR-HPV types were well de-
tected in both methods and the concordance between the
methods was higher for the detection of HR-HPV DNA
than that for that of LR-HPV.

The hypothesis that sample self-collection may be
suitable as a novel method of cervical cancer screen-
ing by molecular tests was supported by other studies
(Jentschke et al. 2013, Lorenzi et al. 2013), whereas the
same is not true for Pap smears. Conversely, in a sys-
tematic review, Racey et al. (2013) recently reported that
the positive predictive value of this test decreased when
the sample was self-collected, with better predictive out-
comes associated with high-grade lesions.

Lorenzi et al. (2013) detected a positive rate of 12.3%
for HR-HPV using care HPV™ (QIAGEN, USA) for
detection in self and professionally collected samples.
These authors also observed a slightly higher frequency
of HR-HPV positive results in the self-sampling group
than in the professionally sampled group (13.5% vs. 11%,
respectively), although the results obtained by other au-
thors (Castle et al. 2007, Petignat et al. 2007).

In the present study, women were recruited from the
public health system after they were referred to a gy-
naecologist and this may explain the high positive rate
of HPV DNA (30%) in our samples.

The type of test used in the analysis of HPV DNA
is another relevant variable to consider when determin-
ing the efficiency of both collection methods. The more
sensitive the detection method, smaller the amount of
sample required for successful detection (de Sanjosé et
al. 2007). Another factor to consider is the type of in-
strument used to collect the cells (liquid-based, swab or
endocervical cytobrush), which may affect the amount
of sample collected (Lorenzato et al. 2002).

Compared to other HPV types, HPV16 and HPV18
confer a higher risk of cervical cancer (Koutsky et al.
1992). In the present study, HR-HPV16 was the most fre-
quently detected type in both the self and clinician-collect-
ed samples and thus, self-collected samples show promise
as an alternative diagnostic tool, as well as for epidemio-
logic studies and vaccine trials. The type-specific primers
used in this study are considered the most prevalent viral
types worldwide (Walboomers et al. 1999).

Regarding HPV types obtained from different sam-
ples, the detection of high-risk oncogenic HPV was more
common in the clinical collection group. A study com-
paring the detection of HPV types in samples of cervical
and vaginal origin found that low-risk oncogenic HPV
was more prevalent in the vaginal epithelium. Hence,
it is likely that the oncogenic HPV types have different
survival mechanisms and viral production compared to
LR-HPV types, which rarely produce cytological abnor-
malities and prefer to infect cells in the vagina, where
the tissue is keratinised (Castle et al. 2007).

This fact may be associated with the restricted choice
using only the primers to LR-HPV6 and 11 types.

In addition to oncogenic HPV, we verified that sam-
ple self-collection has the potential to detect multiple
HPV infections. It is remarkable that infections with
multiple HPV types were frequently found in a study of
Brazilian women (Tozetti et al. 2006). Multiple HPV in-
fections increase a woman’s risk of developing cervical
neoplasia, even if the co-infections is with an LR-HPV,
since it could influence the development of low-grade
squamous intraepithelial lesions (Trottier et al. 2006).

Another risk factor of HPV infection is age, as one
study of sample self-collection by adolescents showed
that HPV infection is more common in sexually active
younger women (Silva et al. 2011), but that most cases
are transient (Ho et al. 1998). In our study, we found low-
er frequency of infection in women > 30 years of age.
These results were consistent with those of other studies
(Lindell et al. 2002), that reported that HPV prevalence
differs by age and is less common in women over age.
It was suggested that screening using HPV-DNA tests is
more appropriate in women > 30 years of age since HPV
infection is less likely to be transient in this age group
unlike in younger women (Franco 2003).

HPV DNA testing has the potential to improve the
efficacy of cervical cancer screening and is a more cost-
effective solution. Using this strategy, the screening in-
terval can be extended to every three years compared to

TABLE III

Concordance between low-risk (LR) human papillomavirus (HPV) and high-risk (HR) HPV DNA detection in self and
clinician-collected

Clinician?/ Clinician?/ Clinician®/ Clinician®/
self* self? self* self’ Concordance®
HPV (n) n (%) n (%) n (%) n (%) (%) kappa
LR 51 7 (13.7) 1(1.9) 509.8) 38 (74.5) 88.2 0.6
HR 51 14 (27.4) 3(5.9) - 34 (66.7) 94.1 0.9

a: positive; b: negative; c¢: concordance between methods.
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