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Background

C

ervical cancer is a common but extremely preventable
cancer, with a survival rate of 93% if detected early.1
The Papanicolaou test, or “Pap” test, has been the
mainstay in cervical cancer screening since inception of cervical cancer screening in the 1960s. Pap tests aim to detect the
presence of atypical or pre-cancerous cells, utilizing cytology,
in the hopes of preventing progression to cervical cancer.
Current Canadian Task Force on Preventative Health Care
(CTFPHC) guidelines recommend screening sexually active
women between the ages of 25 and 69 every 3 years.2
Given that human papilloma virus (HPV) is responsible
for 99% of cervical cancers, some clinicians have instead suggested that screening should be done for HPV infection.3
With the recent introduction of HPV DNA tests, there has
been a movement to replace routine Pap tests with regular
HPV DNA tests. The idea is to identify HPV carriers before
the infection progresses to cervical cancer. Supporting this
movement are a few major studies on the benefits of HPV testing. In this paper, the arguments for and against abandoning
Pap tests in favour of HPV testing in Canada will be explored.

Benefits of HPV Testing
Recently there have been a number of randomized controlled trials (RCTs) comparing HPV DNA testing to Pap tests
and cytology in the detection of cancerous and pre-cancerous
cervical lesions. Many studies have shown that HPV testing is
more sensitive than Pap tests in detecting abnormalities or
cancers.4-7 HPV testing, in addition to having a higher negative predictive value, has a sensitivity of 76.1%, almost double the sensitivity of Pap tests and cytology, which is 47.8%.8
Three large RCTs, which examined over 150,000 patients,
found that HPV testing had a 60% higher detection rate for
grade CIN3 (cervical intraepithelial neoplasia) pre-cancerous
cervical lesions than Pap tests.6-8 The results also showed that
HPV testing had a 50-68% higher detection rate for CIN2 lesions.6,7 When examining only younger women, aged 25-34,
one study found that HPV testing had a 127% higher detection rate of CIN2 and CIN3 lesions compared to Pap tests.6
In addition, decreased rates of cervical cancer have been
shown for up to 6.5 years in patients screened with HPV testing versus Pap tests alone, suggesting earlier detection of
pre-cancerous lesions with HPV testing.4,6 One of these stud-
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ies, drawing on 4 RCTs done in Europe, found that HPV
testing provided 60-70% more prevention of cervical cancer
than regular Pap test and cytology screening.4 This evidence
strongly suggests that HPV testing detects pre-cancerous cervical lesions earlier, resulting in fewer cases of progression to
cervical cancer.
When examining evidence on Pap tests, there are many
limitations that may favour HPV testing. As described, Pap
tests have a sensitivity of 47.8%, which confers a higher false
negative rate.8 One study found that Pap tests may miss up to
50% of CIN3 cervical lesions.8 Pap tests also appear to have a
high rate of loss to follow up at 33%, twice the rate compared
to that of HPV testing.9 However, in the study describing discrepancies in loss to follow up, positive Pap tests were only
referred after a 6 month follow up , while patients with positive HPV testing were immediately referred to colposcopy.9
This difference in time between referrals may account for the
increased loss of follow-up in Pap tests.

Limitations of HPV Testing
While there are many benefits of HPV testing, such as earlier detection of cervical lesions and possible increased detection rates, this test itself does not come without limitations.
One of the major limitations of all HPV DNA studies described above was the total lack of or very short follow up
periods of 3-4 years in most trials, with only one following
patients for up to 6.5 years.4,6-8 Evidence shows that mild, precancerous cervical lesions have a mean progression time to
high-grade dysplasia or cancer of over 7 years.10 Given the
slow growth and progression of cervical pre-cancers, more
longitudinal studies are required to determine the benefit of
this screening method.
In addition, the evidence on the effectiveness of HPV testing for cervical cancer screening is not unanimous. Two large
European RCTs found no difference in overall detection
rates of high-grade cervical dysplasia when comparing cytology plus HPV testing to cytology alone.11,12 However, one of
these studies found that HPV and cytology resulted in more
CIN3 cases being detected earlier, with cases being identified
in the first round of screening, as opposed to the second.11
This suggests that while HPV testing may lead to earlier detection of cervical lesions, it does not appear to lead to increased
detection overall. Moreover, none of the mentioned studies
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have shown any mortality or survival benefit for HPV screening compared to Pap testing.
Despite evidence suggesting earlier detection, many of the
aforementioned trials reveal other limitations of using HPV
testing as a screening test for cervical cancer. For the healthcare system, an individual HPV test costs 50% more than a
standard Pap test, at $30 per HPV test versus $20 for a Pap
test.9
It is also important to consider that Pap tests and cytology
screen for pre-cancerous changes while HPV testing screens
for the causative agent, which does not necessarily lead to cervical changes. As a result, HPV testing results in more false
positive screens than Pap tests, leading to a significant increase in colposcopy referrals and follow up tests.6-8,13,14 In one
large RCT mentioned earlier, HPV testing nearly doubled
the number of required colposcopies, with a 95% increase
in colposcopies performed.8 This has the potential to drastically increase the cost of cervical cancer screening. An Ontario study found that HPV testing cost an additional $3000
for each additional CIN 2 or 3 lesion it identified.9 Research
modeling total downstream costs per quality adjusted life
year (QALY) estimated that biennial HPV plus Pap tests cost
$70,000/QALY, in contrast to $30,000/QALY for biennial
Pap tests alone.15 Furthermore, studies have shown that many
of the pre-cancerous lesions that HPV testing detects would
naturally be cleared by the immune system in younger women
without detrimental effects.6,13 Schlecht and colleagues found
that 93% of mild cervical lesions regress within 2 years.10 One
of the studies stated that HPV testing leads to overdiagnosis of
self-regressing CIN2 lesions.6
In summary, it appears that higher rates of detection for
HPV testing may be due to higher detection of early lesions in
younger women that often spontaneously regress. This is important to consider for a screening test that is performed on
such a large percentage of the population. High rates of false
positive tests and increased colposcopies cause unnecessary
stress and anxiety for patients, as well as cost to the healthcare
system. This is especially important given that many of these
lesions would clear on their own and, as mentioned earlier,
that HPV testing has not shown any mortality or overall cost
reduction benefit for the increased follow-up and up-front
costs.

Conclusion
Given all of these factors, there is not yet enough evidence
to support switching from Pap tests to HPV testing as the primary modality for cervical cancer screening in Canada. Multiple trials have shown HPV testing to be effective at screening
for cervical cancer and its precursor lesions. Evidence strongly suggests that HPV testing is effective at detecting CIN2 and
CIN3 cervical lesions earlier than Pap tests before they progress to cancer. However, there is inconsistency in the evidence
as to whether or not HPV testing leads to overall increased
rates of detection.
Additionally, there is not yet any evidence of mortality or
net cost benefit from cervical cancer screening with HPV testing compared to Pap tests and cytology. HPV testing has been
shown to increase false positive screening tests, resulting in a
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large increase in follow up tests – in particular, colposcopies.
Strong evidence exists supporting the effectiveness of HPV
testing in cervical screening, but more evidence is needed on
the net cost and mortality benefits of switching to this this
test, which has a higher up-front cost.
Given patient anxiety from a high rate of false positive results, increased up-front costs with no proven long-term benefit, conflicting evidence on overall detection rates for cervical
lesions using HPV testing, and the duty to conserve medical
resources in a publicly funded healthcare system, it is not yet
time to abandon Pap tests in favour of HPV testing as the primary screening method for cervical cancer.
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