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ABSTRACT 

Background  Commencing 1 December 2017, Australia introduced human papillomavirus (hpv)-based cervical 
screening. As part of this Australian renewed National Cervical Screening Program (ncsp) women who are 
either never- or under-screened and who refuse a practitioner collected sample will be able to collect their own 
sample for cervical screening. The aim of this study is to examine the quantitative results of a pilot study into the 
acceptability of the self-collection alternative pathway.

Methods  Eligible participants were offered the opportunity to collect their own sample. Those who agreed were 
given a flocked swab and an instruction sheet and took their own sample in an area of the health care clinic that 
afforded them adequate privacy. These samples were then given to clinic staff who returned them to Victorian 
Cytology Service (vcs) Pathology for hpv nucleic acid testing.

Results  Of 98 eligible women, seventy-nine undertook self-collection for hpv-based cervical screening. Seventy-
seven produced valid results, 14 were positive for oncogenic hpv, with 10 undertaking follow-up. Three women were 
found to have cervical squamous abnormalities with two of those being high-grade intraepithelial squamous lesions.

Conclusion  The pilot study for self-collection for cervical screening produced quantitative data that were similar 
to that already reported in the literature, but had a much higher rate of acceptance compared with self-collection 
programs based in the home.
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INTRODUCTION

The renewed Australian National Cervical Screening Pro-
gram (ncsp) began on 1 December 2017. The new program 
is based on the 2014 recommendations of the the Medi-
cal Services Advisory Committee (msac) which looked 
to include new advances in evidence and technology to 
improve cervical screening. The key recommendation 
was that the Pap test taken at two yearly intervals be 
replaced by a cervical screening test (cst) which would 
utilize a human papillomavirus (hpv) test as the primary 
screening test followed by reflex cytology of hpv-positive 
specimens1. Additional changes include the increase in 
screening entry age from 18 to 25 years, screening until 
the age of 69 with an exit test between 70 and 74 years, 

and to offer hpv self-collection, in a clinical setting, for 
under- and never-screened women2. 

There is a wealth of evidence demonstrating the 
increased sensitivity of hpv-based screening compared 
with cytological screening3-5, and a population–based 
hpv primary cervical screening program began in the 
Netherlands in 2017. 

One of the additional benefits of an hpv-based program 
is that the virus can be detected even if the sample is not 
taken from the cervix directly6. In countries with well-
developed cervical screening programs, such as Australia, 
one of the most significant risk factors for developing cervi-
cal cancer is to be either never- or under-screened. In terms 
of the renewed ncsp, under-screened is defined as being 
more than two years overdue for screening and aged at 
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least 30 years. In Victoria, over 90% of women diagnosed 
with cervical cancer were under-screened7. 

There is a wide range of reasons why women might be 
under-screened, including a lack of access to appropriate 
health care services, a history of sexual assault, female 
genital mutilation, or a previous adverse experience. How-
ever, whilst extensive evidence is lacking2, it is generally 
acknowledged that certain groups are more likely to be un-
der-screened including Aboriginal and Torres Strait Islander 
women8, women from culturally and linguistically diverse 
backgrounds, and economically disadvantaged women9. 

A previous Australian study, the iPap trial, targeted 
women who were unscreened or under-screened, and 
sought to engage or re-engage them in the cervical screen-
ing program by offering them the option of self-collecting 
their own sample at home using a flocked swab10. 

There has been a range of studies looking at hpv preva-
lence in the Australian population10-12 carried out as part 
of research-based surveillance programs using research 
use assays (to facilitate high definition of individual hpv 
types) rather than diagnostic assays. However, what is 
lacking are data examining the acceptability of self-sam-
pling in a primary health care setting, and what cervical 
screening results can be expected from the alternative 
pathway of the renewed ncsp, which allows women who 
are under-screened and who refuse a practitioner-collected 
(speculum examination) cervical sample to self-collect in 
a clinical setting. This study examined how self-collection, 
using a cheap and commonly available collection device 
(a flocked swab) will perform using the pathway design 
utilized in the renewed ncsp. 

METHODS

Participants were patients attending one of three partici-
pating practices who were overdue for cervical screening 
and had refused a conventional Pap smear, involving col-
lection of a cellular sample from the cervix by a nurse or 
doctor. The three practices were chosen to target clinics 
with enriched populations of women who were more likely 
to be under-screened, specifically Aboriginal and Torres 
Strait Islander women, women from culturally and linguis-
tically diverse backgrounds (including refugee women), 
homeless women, and other groups. Figure 1 demonstrates 
the Pilot Project Self-collection Screening Pathway. Briefly, 
all eligible women were offered the opportunity to collect 
their own sample for hpv testing. Those electing to take up 
this offer were given a dry flocked swab (FLOQSwab, Copan, 
Italy) and an instruction sheet and took their own sample 
in an area of the health care clinic that afforded them ad-
equate privacy, often the clinic toilet. The dry flocked swabs 
were returned to their plastic sleeve and returned to clinic 
staff. Samples were then transported to the laboratory at 
vcs Pathology as part of usual practice.

As previously described13, when swabs arrived in the 
laboratory they were removed from their plastic sleeve 
and resuspended in 4 mL of PreservCyt media (Hologic, 
USA) in a 13 mL tube (Sarstedt, Germany). This tube was 
then loaded and run on the Roche cobas 4800 system using 
the cobas 4800 hpv test (Roche, United States). The Roche 
cobas 4800 hpv test examines 14 hpv types (referred to as 

‘oncogenic’ in the Australian renewed ncsp). Three types 
of positive results can be produced; hpv16, hpv18, and 
hpv Other (hpv31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68). 
A sample without adequate cellular material or with the 
presence of inhibitory factors, such as blood or lubricant, 
can produce an ‘invalid’ result.

FIGURE 1  Outline of the self-collection screening pathway that was 
used in the pilot study. *This pilot was implemented before Renewal 
when the National Cervical Screening Program recommended Pap tests 
every 2 years for women aged 18 to 69 years. **Recommended however 
not necessarily implemented upon Renewal. This action was specifi-
cally taken to oversee the pilot project. ***Under-screened women in 
Renewal will be defined as aged 30 to 74 years and two years over 
the routine screening interval of five years. ****Under Renewal, a CST 
will be offered (a practitioner-administered HPV test). HPV = human 
papillomavirus; CST = cervical screening test.
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No further genotyping was undertaken as part of this 
study, as it was designed as a pilot program for the self-
collection alternative pathway of the renewed ncsp rather 
than as an epidemiological study of hpv prevalence. It is 
estimated that more than 95% of testing in the renewed 
ncsp will be undertaken with hpv nucleic acid testing (nat) 
assays which produce only a hpv16, hpv18, and Other hpv 
result (e.g., Roche cobas 4800 hpv test, Roche cobas [6800] 
hpv test, and Abbott realtime High Risk hpv). Women who 
returned an oncogenic hpv-positive (non 16/18) result 
were invited to undertake a practitioner-collected sample 
(Figure 1).

Participating practitioners maintained a count of 
women offered self-sampling, in order to estimate the ac-
ceptability of self-sampling among eligible women.

The funding body, the Victorian Government De-
partment of Health and Human Services, played no role 
in collection of data, its analysis and interpretation. The 
funding body did not have to approve publication of the 
finished manuscript.

RESULTS

Ninety-eight women were offered the self-collection hpv 
test. Figure 2 demonstrates the clinical pathway that these 

women undertook. Seventy-nine women consented to col-
lect their own sample. A further five women agreed to have 
a conventional Pap test after having originally declined 
one and later being offered the self-collection test. In total 
84 of 98 women (85.7 %) underwent cervical screening as 
a result of being offered self-collection. Of the 79 women 
who had hpv tests, 2 (2.5%) of the samples returned invalid 
results. Of the 77 valid results, 14 (18.2%) were positive for 
oncogenic hpv and 65 were negative. Of the 14 positive, 4 
(5.2%) were positive for hpv16 and 10 (13%) were positive 
for hpv Other. None were positive for hpv18 and there were 
no samples with multiple positive results.

Of the 14 participants with hpv-positive results, ten 
underwent follow-up, whilst four had not undertaken follow-
up at the conclusion of the study. Nine participants had 
cytological samples taken, of whom seven returned normal 
results, one had a low-grade squamous intraepithelial lesion 
(lsil), and one had a high-grade squamous intraepithelial 
lesion (hsil). Two of these participants were hpv16-positive 
and had a practitioner-collected sample for cytological as-
sessment after they refused to undergo a colposcopy. One of 
these patients then agreed to undergo a colposcopy based on 
the hsil result of this cytology test. One participant who was 
hpv16-positive underwent a colposcopy and biopsy which 
identified a histologically-confirmed hsil. 

FIGURE 2  Participation rates, results and compliance with follow-up procedures. This figure shows the number of women who were invited to 
participate in self-collection, the results that were received and the numbers of participants who continued through follow-up procedures (LBC), 
colposcopy and repeat self-collection. *Recommended routine screening interval of five years with Cervical Screening Test. **Were recalled however 
could not be engaged in follow-up. ***Variation of the screening pathway as women were allowed to repeat self-collection rather than the recom-
mended speculum examination (LBC). Legend: HPV = Human papillomavirus; LBC = Liquid Based Cytology – requires a speculum examination; 
Not 16/18 = HPV types that are either non-cancer causing, or much less likely to cause cancer; 16/18 = 70% of cervical cancer and pre-cancerous 
lesions are caused by HPV types 16 or 18; HSIL = High-grade squamous intraepithelial lesion; LSIL = Low-grade squamous intraepithelial lesion; 
Negative = No cancerous cells detected.
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DISCUSSION

The primary aim of this study was to estimate the ac-
ceptability of self-sampling among unscreened and 
under-screened women who refused conventional cervical 
screening, as measured by the participation rate.

Whilst the number of women in this pilot study is too 
low for a robust statistical analysis of other measures, the 
rates of oncogenic hpv positivity, invalid samples, and 
follow-up abnormal cytology/histology can be compared 
with the broader screening program.

Acceptability of self-sampling among never- and 
under-screened women in Victoria
In Victoria, 59.2% of women aged 20 to 69 participated 
in the cervical screening program in a two-year period, 
which is the recommended interval for the current ncsp. 
This rises to 72.6% if participation in the program over 
a three-year period is examined, and this rate could be 
viewed pragmatically as the participation rate in the 
ncsp in Victoria. This means that 27.4% of women are 
either not participating in the program (never-screened) 
or are participating at a much longer interval than is rec-
ommended (under-screened). This could mean that as 
many as 200,000 women in Victoria alone would classify 
as under- or never-screened, and as such may benefit from 
the ability to undertake the alternative screening pathway 
involving self-collection. This pilot study demonstrated 
that offering self-collection in a primary care context 
could result in a higher acceptance rate (80%, with a fur-
ther 5% choosing the practitioner-collected test). Previous 
studies which have utilized self-collection at home have 
had a ~20% testing rate. We acknowledge that there are a 
number of factors which could contribute to this varia-
tion in hpv positivity, including the cohort, selection bias 
(which women return their home-collected samples), and 
other factors10,14. Additional information on the qualita-
tive aspects of this study can be found in the companion 
paper by McLachlan and colleagues15.

hp v positivity 
The samples collected as part of this study had an onco-
genic hpv-positive rate of 18.2% (Figure 2). Recent data from 
our laboratory as part of the Compass Trial5 demonstrated 
that practitioner-collected samples from a population 
screening cohort had an hpv positivity rate of approxi-
mately 7%. These differences are likely to be explained by 
the increasing prevalence of oncogenic hpv as the interval 
since the last screen (if ever) increases, compared with well-
screened women in the usual ncsp. Under-screened women 
are not at any higher risk of being exposed to hpv infections 
but they are less likely to have an hpv-positive lesion treated 
thereby removing the hpv infection, and as such, over time, 
an increase in hpv positivity is likely to occur.

The iPap study (described above) had an oncogenic 
hpv-positive rate of 12.4%10. A community-based study in 
Madagascar found an oncogenic hpv positivity rate of 32% 
using the cobas 4800 hpv test16. These two studies repre-
sent different facets of what the Australian self-collection 
pathway will encompass: firstly (iPap), it will be for under-
screened women, and secondly (Madagascar), it will be 

clinic-based and likely to be utilized in resource-poor areas 
such as remote Australian indigenous communities. Taking 
all of this into account, the positivity rate observed in this 
study is closer to the iPap data and appears to be reasonable 
in this context. However, we will not really know how rep-
resentative these data are until the self-collection pathway 
has been active in the Australian ncsp for several months.

Invalid results
There were two invalid results from pilot participants, giv-
ing an invalid rate of 2.5%. A further three invalid results 
were received, but were excluded from the pilot data as two 
were from women outside the pilot age group, and one was 
from a woman who was not under-screened. As a compari-
son, in the same laboratory that undertook testing for this 
study, the invalid rate for practitioner-collected samples 
used for hpv-based screening is less than 0.2%17. 

It should be noted that the invalid rate for hpv screen-
ing samples varies widely, from 0.6% from the iPap trial10 to 
9.8% from a study involving self-collection in Madagascar16, 
and down to 0.3% in the clinical validation of the Cepheid 
Xpert hpv assay18. There is a range of possible reasons for 
this variation, including differences in sample collection, 
or whether the women testing had previously refused a 
practitioner-collected sample10 or had never had access to 
cervical screening16.

In each of the invalid results, no cell content was de-
tected. It is possible that these women returned the self-
collection swabs without attempting to complete the test, 
which only requires a very small sample of cells (estimated 
at 80 cells in 400 μL of liquid-based cytology media). When 
contacted, these women failed to return to their health 
services to receive their results or complete follow-up ex-
aminations. As a comparator, the rate of invalid Pap tests 
was 2.7% in Victoria in 20147.

The risk of invalid results poses a reminder to health 
care providers that some women may agree to self-collec-
tion but then decide not to complete the test. It also sup-
ports the view that laboratories should only use hpv tests 
that include controls that will identify acellular samples, 
otherwise these samples would be reported as “hpv not 
detected,” falsely reassuring the practitioner about the 
woman’s risk. The Australian Requirements for Labora-
tories reporting tests for the National Cervical Screening 
Program19 state that all hpv NAT assays must contain 
controls for both cellularity and inhibition. The Australian 
requirements also state that all hpv nat assays used for the 
testing of self-collected samples must be a pcr-based test 
based on the evidence outlined in the meta-analysis by 
Arbyn and colleagues6. 

Even if all invalid results are included (including wom-
en who were not eligible for the pilot study), there is only 
a 5% non-acceptance for taking a sample after agreeing to 
self-collect. To put this into context, it must be remembered 
that all of the women eligible for this study have refused a 
practitioner-collected sample and are overdue for cervical 
screening. However, from a clinical management point of 
view with the use of hpv tests with cellularity controls, the 
health practitioner will know that these women remain 
under-screened and can use that information as part of 
their approach to clinical care. 
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Cytology/histology 
The most recent report from the Victorian Cervical Cytol-
ogy Register7 identifies that approximately 6.5% of Pap tests 
presented as having a squamous abnormality, of which 
1.5% were identified as having a high-grade squamous 
intraepithelial lesions (hsil). In this current study, three 
women who had an hpv-positive result (two hpv16 and 
one hpv Other) undertook follow-up which identified a 
squamous abnormality (3.9%), but two of these three (both 
hpv16 positive) had hsil (2.6%) (Figure 2). It is difficult to 
interpret these results due to the very small number of 
cases. However, what can be stated is that the ability to in-
clude women who are under-screened or never-screened in 
the renewed ncsp will almost certainly identify squamous 
abnormalities, a subset of which would be hsil, that will 
require investigation or treatment, but the detection and 
treatment of these lesions could prevent development of 
cervical cancer in these women.

Limitations
As this study examined a small number of participants from 
a select range of clinics as part of a clinical trial, it could be 
considered reasonable that the people involved were able to 
dedicate more resources than could be expected within a 
normal clinical setting. Additionally, no quantitative statisti-
cal analysis is able to be carried out due to the low number 
of (positive) samples. Finally, this study only looked at hpv 
nucleic acid testing in women who had refused a practi-
tioner-collected cytology test, and it is therefore difficult 
to make any comparisons with cytology-based programs.

CONCLUSION

In this pilot study for the self-collection pathway of the re-
newed ncsp, 98 women were offered the self-collection hpv 
test. Seventy-nine women completed the self-collection 
test, with a further five women agreeing to having a con-
ventional Pap test after having originally declined one and 
later being offered the self-collection test. Our data suggest 
that oncogenic hpv positivity, invalid rates, and squamous 
abnormality rates for the women who undertook the self-
collection pathway were similar to those rates available in 
the literature. However, a more detailed analysis will have 
to be undertaken to compare self-collection and practitio-
ner collection once the Renewed ncsp begins.   
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