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Infection with high-risk strains of the human papillomavirus
(HPV) is a known prerequisite for developing cervical cancer.1
Soon, a test for high-risk strains of HPV will replace the
Papanicolaou (Pap) test for routine cervical cancer screening in
Canada. Unlike the Pap test, which requires a cytopathologist to
detect precancerous cervical cells, testing of a cervical sample for
HPV subtypes uses polymerase chain reaction (PCR). Australia,
the Netherlands and the United Kingdom have adopted the HPV
testing model for cervical screening, and it is also endorsed by the
American Cancer Society. 2 A recent review by the Canadian
Agency for Drugs and Technologies in Health considered available
evidence; its report concluded that HPV PCR testing of cervical
samples is better at detecting precancer or cancer than Pap testing and would decrease the overall cost of screening.3 However,
shifting to this new screening modality will mean overhauling
existing algorithms for age and screening intervals, changing
resource allocation and educating physicians and patients. We
discuss why and how cervical screening will need to change in
Canada with the adoption of the new test.
Current screening approaches acknowledge that Pap testing
has a high specificity of 96.8%4 but a low sensitivity (55.4%),
which means that screening misses almost half of existing
abnormalities. A short interval for repeat testing (every
2–3 years, starting between the ages of 21 and 25, depending on
the province) mitigates harm, as subsequent testing is likely to
detect previously missed pathology in populations with relatively high disease prevalence.
Cervical cancer rates have declined in Canada in the 50 years
since the introduction of cervical screening programs. Between
1978 and 2006, cervical cancer incidence dropped from 20.05 to
12.66 per 100 000,5 likely a result of population screening efforts
(https://s22457.pcdn.co/wp-content/uploads/2019/01/Cervical
-Cancer-Screen-Quality-Indicators-Report-2016-EN.pdf). In 2022,
the projected age-standardized incidence rate for cervical cancer
in Canada is 7.5 per 100 000.6 Primary prevention with routine
vaccination against high-risk HPV for school-age children is
expected to further decrease disease incidence. Recent data
from the UK modelled reduced risk for precancerous lesions in
vaccinated cohorts, with near elimination of these lesions in
those who were immunized at middle-school age.7 A Swedish
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replace the Pap test for primary cervical cancer screening in
Canada, as it is a more sensitive test that has been shown to be
cost-effective and safe.
Given the success of school-based HPV vaccination programs,
the prevalence of cervical cancer and its precursors is expected
to decline, which is why a highly sensitive test is preferrable to
strengthen detection rates while minimizing false positives.
Widespread public education is needed to overcome natural
resistance to change and prevent misinterpretation of new
recommendations as a merely cost-saving measure.

cohort study also linked HPV vaccination to reduced risk of cer
vical cancer at the population level.8 Rates of precancerous and
cancerous cervical disease in Canada are expected to decline in a
similar fashion. This will lower the positive predictive value of the
Pap test.9 In the context of reducing disease prevalence and
known limitations of Pap tests, a new strategy to maintain disease detection rates is needed.
Human papillomavirus DNA PCR testing has a higher sensitivity than cytology-based screening (94.6% v. 55.4%), but a lower
specificity (94.1% v. 96.8%). This means that a greater proportion
of patients without cervical disease are likely to receive a positive
test result.10 However, with increasing HPV vaccine uptake and
decreasing prevalence of high-risk HPV infection, HPV testing is
expected to confer fewer false positives than Pap testing, while
maintaining a strong negative predictive value.11
According to current cervical screening pathways, patients
with cytological abnormalities noted on Pap test are referred to
colposcopy. Introducing HPV PCR testing for primary screening
would alter existing parameters so that screening would start
between the ages of 25 and 30 years. For patients who receive a
negative result, testing would be repeated at 5-year intervals.
Australia and the United States have implemented these par
ameters, with decisions based on balancing HPV test characteristics, the natural history of HPV infection and the harms of
overscreening.
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The benefit and safety of HPV primary screening in the Canadian
context were shown in the 2018 publication of the landmark HPV
For Cervical Cancer (FOCAL) trial. 12 The study randomized
19 009 women in British Columbia to primary screening with either
HPV testing or routine cytology as per provincial guidelines. On
conclusion of the trial, all participants underwent exit screening
with both HPV and cytology testing; the risk ratio of finding a highgrade lesion was 0.42 in those randomized to upfront HPV test
screening compared with routine care. This finding suggests that
many lesions were missed by initial cytology testing and reinforces
HPV testing as the better screening method.
Decisions to lengthen the cervical screening interval once the
HPV PCR test is in routine use are based on the strong negative
predictive value of HPV testing (> 99%).3 Researchers who conducted long-term follow-up of a cohort of people who participated in the FOCAL trial — the FOCAL DECADE cohort — found
that the probability of finding a high-grade lesion 10 years after a
single negative HPV test is less than 1%, with most lesions arising
after 7 years or more.13 Screening more frequently could lead to
harm (for example, psychological stress, additional medical visits
or overtreatment of lesions that may regress without treatment)
without improving detection.
The FOCAL trial also allowed for clear cost analysis, which can
be hard to model. Although the cost of the HPV PCR test is
greater than that of a cytology test, the cost is offset by less frequent testing, higher detection rates and fewer indeterminate
results.14 Using trial data, researchers calculated that the mean
cost per detected high-grade lesion was almost $800 less in the
HPV-screened arm than in the control arm ($7551 v. $8325).
Despite evident advantages of using HPV PCR as the primary
test for cervical screening programs, developing and adopting a
new screening system will require meticulous coordination of government funding, widespread changes to laboratory and data systems and multiple stakeholder buy-in (including the public, med
ical practitioners, the laboratory workforce and policy-makers).
Without careful education for the public, raising the age of initial
screening and reducing screening frequency could be viewed as
governmental cost-cutting measures, with no benefit for patients.
The rollout of Australia’s new screening program was hindered by widespread public and professional mistrust.15 The suggestion that the introduction of the new test was purely a costsaving measure was propagated by the media and a nationwide
petition with 70 000 signatures, initiated by a patient whose provider expressed apprehension about the change in policy. Australia’s experience is instructive in highlighting the impact of
addressing public perception.
Australia also noted a surge in colposcopy referrals with transition to primary HPV PCR screening because the test identifies
more potential lesions up front. Referrals to colposcopy are projected to rise initially and then return to baseline and decrease as
oncogenic HPV becomes less prevalent with vaccination. A 2018
review of trial evidence found that those younger than 35 years
will be most affected by a change to HPV PCR screening, with a
2.3%–13.1% colposcopy referral rate versus 1.9%–4.7% in cytology screening. 11 Australia’s experience, however, suggests a
higher referral rate than these estimates. The country saw the
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requirement for colposcopy more than double because of unanticipated contributing factors; e.g., providers screening earlier
and more frequently than recommended, either owing to patient
demand or provider judgment, possibly in part a result of lack of
trust in the new paradigm.
In Canada, each province or territory will determine its own
screening pathways based on population need. National guidance is expected to be released by mid to late 2022. To support
health care providers and circumvent referrals to colposcopy
driven by overscreening or uncertainty, clearly staged rollouts of
new programs and ample lead-time to educate providers and
address people’s questions and concerns are needed. Engaging
and educating providers will likely require sufficient forums for
discussion and to answer questions, written materials (listserv
communications, newsletters, pamphlets) addressing common
concerns, and an accessible format or wiki for navigating new
algorithms, similar to that available in the US (https://www.
asccp.org/mobile-app).
A change to HPV PCR testing for cervical screening represents
a rare instance in which a more sensitive screening test is found
to be both more cost-effective and more responsive to the
changing disease incidence that will result from successful HPV
vaccination programs. However, international experience highlights the importance of early and broad public and provider
education in ensuring a smooth and successful transition.
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