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 29 

AGC atypical glandular cells 

ASC-H atypical squamous cells-cannot exclude high-
grade squamous intraepithelial lesion 

ASCUS atypical squamous cells of undetermined 
significance 

HPV human papillomavirus 

HSIL high-grade squamous intraepithelial lesion 

HTERP health technology expert review panel 

LBC liquid-based cytology 

QALY quality adjusted life year 
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Summary of Recommendation 31 

Worldwide, cervical cancer is one of the most frequently diagnosed cancers.1 In 2017, it is 32 
estimated there were 1,550 cervical cancer cases diagnosed and 380 deaths in Canada.2,3 33 
The incidence of cervical cancer has been decreasing in the past three decades, largely 34 
due to routine screening with cytology.2  35 

In Canada, data shows that routine screening with cytology also improves survival from 36 
cervical cancer; the lifetime risk of dying from cervical cancer is currently one in 100 for 37 
those who do not undergo screening with cytology and one in 500 for those who do.4 38 
Currently different screening programs and approaches have been adopted in Canada, 39 
which vary by province, all of which are currently based on regular cytology screening.  40 
Existing guidelines recommend that cervical cancer screening with cytology be done every 41 
two to three years starting at age 21 through to ages 65 to 70, depending on the 42 
jurisdiction.3 43 

Human papillomavirus (HPV) is a major risk factor for the development of cervical cancer 44 
and can be directly detected with diagnostic tests that detect the presence of the virus.5 45 
Approximately 40 HPV genotypes are known to be involved in genital HPV infections, 13 of 46 
which have been designated as high-risk HPV types due to their strong oncogenic 47 
potential.6,7 HPV types 16, 18, 31, 33, 45, 52, and 58 are estimated to account for more 48 
than 90% of invasive cervical cancer5 and 99% of cervical cancer is associated with HPV.1  49 

The strong causal link between HPV infection and cervical cancer provided the impetus for 50 
evaluating the use of HPV testing in screening for squamous intraepithelial lesions (SIL) 51 
and invasive cancer.5 Generic HPV tests detect the presence of HPV DNA or RNA in a 52 
sample of cervical cells, with a positive result indicating an HPV infection.6,8 Partial 53 
genotyping tests indicate both whether HPV is present and, if so, whether high-risk variants 54 
of the virus are present in the sample.5 Full genotyping tests identify all of the HPV strains 55 
present in the sample.5  56 

HPV tests can be used alone, administered at the same time as cytology testing (co-57 
testing), or sequentially with one or more triage tests.9,5 A triage strategy adopts two or 58 
more tests to increase the diagnostic efficacy.9 Due to the concern about the potential for 59 
transient infection related positive results associated with HPV testing alone, several triage 60 
strategies have been considered in the HPV testing pathway.5 Triage testing can be done 61 
using cytology or genotyping for high-risk HPV strains.  62 

CADTH undertook a health technology assessment to inform policy decisions through a 63 
review of the clinical effectiveness, cost-effectiveness, patient perspectives and 64 
experiences, ethical issues, and implementation issues regarding the use of HPV versus 65 
cytology based primary cervical cancer screening programs. The following policy questions 66 
were addressed: Should HPV testing replace cervical cytology in Canadian jurisdictions as 67 
the primary screening tool for cervical cancer? If yes, what criteria, including appropriate 68 
screening interval and ages to start and stop screening, should guide HPV-based cervical 69 
cancer screening programs in Canada? 70 

HTERP recommends that all jurisdictions adopt a robust, programmatic, population-71 
based primary cervical cancer screening program but does not recommend a 72 
specific test type.  73 

 74 
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HTERP recommends that if a jurisdiction chooses to adopt an HPV-based primary 75 
cervical cancer screening program, five-year testing intervals between the ages of 25 76 
and 69 are appropriate. HPV-based screening should be done with a test with 77 
genotyping capability. 78 

HTERP recommends a re-assessment of switching to HPV-based screening within 79 
ten years due to potential changes in test characteristics and vaccination rates. 80 

 81 

Technology 82 

With cytology based cervical cancer screening, cytology tests are used to identify the 83 
presence of pre-cancerous cell changes in the cervix.10 There are two types of cytology: 84 
conventional (also known as the Pap test) and liquid-based. Conventional cytology involves 85 
the collection of cells from the surface of the cervix which are then spread on a slide and 86 
visually examined for abnormalities in a laboratory.5 If more than one test is required for a 87 
repeat or a triage test, a separate sample is required for each test to be performed. For 88 
liquid-based cytology (LBC), cells are collected in liquid vials and are prepared semi-89 
automatically in the laboratory and then examined. In contrast to conventional cytology 90 
samples, a single sample obtained for LBC can be used to perform multiple different tests. 91 
Different testing pathways are used to conduct cytology testing. With a cytology screening 92 
pathway, a positive result on cytology is a signal that further investigation is required 93 
(Figure 1). Colposcopy is a method used to take a closer look at the surface of the cervix 94 
under magnification.11 This allows the clinician to visualize the cervix and identify any areas 95 
of abnormality, or cervical lesions.11 Colposcopy may be conducted with, or without, a 96 
biopsy to remove some of the abnormal cells for further examination under magnification 97 
(histology). If a high-grade squamous intraepithelial lesion (HSIL) or cervical cancer is 98 
identified through histology, the patient is referred to treatment. 99 

Figure 1: Cytology Testing Pathway 100 

 101 

ASCUS = atypical squamous cells of undetermined significance. 102 

Cytology testing can also be used in combination with other studies as a triage test, 103 
particularly HPV testing. When an abnormal result is detected with the cytology test, an 104 
HPV test may be used to identify the presence of oncogenic strains of HPV before deciding 105 
whether colposcopy is required (Figure 2).  106 

 107 

Figure 2: Cytology Triage Testing Pathway 108 
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 109 
AGC = atypical glandular cells; ASC-H = atypical squamous cells-cannot exclude high-grade squamous intraepithelial lesion; ASCUS = atypical squamous cells of 110 
undetermined significance; HPV = human papillomavirus; HSIL = high-grade squamous intraepithelial lesions. 111 

 112 

With HPV-based screening, HPV tests detect the presence of HPV DNA or RNA in a 113 
sample of cervical cells, with a positive result indicating an HPV infection.6,8 Partial 114 
genotyping tests indicate both whether HPV is present and, if so, whether high-risk variants 115 
of the virus (16 or 18 or others) are present in the sample.5 Full genotyping tests identify all 116 
of the HPV strains present in the sample.5 Unlike cytology testing, for which samples are 117 
collected solely by a healthcare provider, HPV-based tests can be collected either by a 118 
clinician or by the screening participants themselves. This has the potential to reduce 119 
inequities and encourage screening participation in under- and never-screened 120 
populations.7,12 121 

HPV tests can be used alone (Figure 3), administered at the same time as cytology testing 122 
(co-testing; which was not evaluated or in the scope of this project), or in combination with 123 
one or more triage tests (Figure 4).9  124 

Figure 3: HPV Testing Pathway 125 

 126 
HPV = human papillomavirus. 127 
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 128 

Figure 4: HPV with Triage Testing Pathway 129 

 130 
HPV = human papillomavirus. 131 
 132 

Methods 133 

CADTH conducted an HTA on the clinical effectiveness, cost-effectiveness, patient 134 
perspectives and experiences, ethical issues, and implementation issues regarding the use 135 
of cytology versus HPV-based testing for asymptomatic cervical cancer screening. The 136 
Health Technology Expert Review Panel (HTERP) developed recommendations on the use 137 
of HPV-based screening based on the evidence presented in the HTA report. HTERP 138 
members reviewed the evidence, discussed all elements of the HTERP deliberative 139 
framework,13 and developed consensus-based recommendations through discussion and 140 
deliberation. Additional information on the HTERP process is available on the CADTH 141 
website: https://www.cadth.ca/collaboration-and-outreach/advisory-bodies/health-142 
technology-expert-review-panel. 143 

Detailed Recommendations 144 

The objective of these recommendations is to provide advice for Canadian health care 145 
decision makers about primary cervical cancer screening programs. These 146 
recommendations are relevant for any person with a cervix who is asymptomatic for 147 
cervical cancer and who is eligible to be screened. 148 

HTERP recommends that all jurisdictions adopt a robust, programmatic, population-149 
based primary cervical cancer screening program but does not recommend a 150 
specific test type.  151 

https://www.cadth.ca/collaboration-and-outreach/advisory-bodies/health-technology-expert-review-panel
https://www.cadth.ca/collaboration-and-outreach/advisory-bodies/health-technology-expert-review-panel
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The Canadian Partnership Against Cancer states that organized screening programs are 152 
the most important system-level strategy used to date for ensuring optimal screening 153 
participation.3 Organized screening programs allow for more complete follow-up, for 154 
stronger organization of screening, links with a potential national registry, and would 155 
facilitate roll out of new testing modalities. The majority of Canadian jurisdictions have 156 
population-based screening programs, the committee recommends that those remain in 157 
place and that jurisdictions that do not currently have a population-based screening 158 
program begin one. 159 

There was insufficient evidence in the clinical review, when balanced against concerns 160 
regarding ethical and implementation issues, to make a strong recommendation that HPV-161 
based testing be adopted immediately; however, there is also insufficient evidence to make 162 
a recommendation not to adopt an HPV-based strategy. Additionally, the majority of the 163 
evidence pertained to a single test and there was uncertainty regarding the effect on 164 
cervical cancer mortality rates. As test characteristics change and as more evidence is 165 
available regarding other tests, the strength of the evidence may change. Thus, it is 166 
reasonable for jurisdictions to either choose to adopt or not adopt HPV-based testing, 167 
depending on the contextual factors within the province or territory at this time. 168 

HTERP recommends that if a jurisdiction chooses to adopt an HPV-based primary 169 
cervical cancer screening program, five-year testing intervals between the ages of 25 170 
and 69 are appropriate. HPV-based screening should be done with a test with 171 
genotyping capability. 172 

There is a trade-off between the sensitivities and specificities of cytology and HPV-based 173 
testing. HPV tests (including HC2, multiplexed genotyping, Aptima, Cobas, and Confidence) 174 
demonstrate higher sensitivity and lower specificity than either LBC or conventional 175 
cytology and the HC2 HPV test is less specific than cytology at the threshold of ASCUS for 176 
the detection of CIN2+ and CIN3+.  177 

The economic evaluation found that switching the primary test from cytology to HPV testing 178 
and decreasing the screening frequency decrease the overall cost of cervical cancer 179 
screening in Canada with limited harms in terms of higher lifetime risk of developing 180 
cervical cancer. Regardless of the population age or vaccination status, the model found 181 
that primary HPV with cytology triage, every five years, from the ages of 25 to 69 was 182 
associated with the lowest costs and lowest quality-adjusted life years (QALYs). This 183 
strategy would be most likely cost-effective if the willingness-to-pay was under $100,000 184 
per QALY gained. 185 

Some of the strongest patient preferences would not be affected by a change in screening 186 
modality (the potential for embarrassment, pain, and logistical inconvenience of that 187 
procedure is unchanged). However, the knowledge of STI status has been reported to be 188 
daunting, has had associated problems of disclosure of STI status, has had an impact on 189 
relationships, and provoked fear of stigmatisation. 190 

Samples for HPV tests can be self- or clinician- sampled, whereas cytology testing is 191 
clinician-sampled only. This may be particularly important for populations who find the 192 
screening-process particularly embarrassing or invasive. There are individual studies 193 
showing high concordance or fair to high agreement between self- and clinician-sampled 194 
HPV tests, but as a whole, the evidence is heterogeneous. Self-sampled HPV tests are less 195 
sensitive and specific than cytology at the threshold of ASCUS (atypical squamous cells of 196 
undetermined significance) or more severe dysplasia for the detection of CIN2+.  Thus, 197 
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self-sampling is not currently appropriate for all of those eligible for screening, but rather, 198 
may be a tool to increase uptake for those who are under-screened. 199 

An HPV test with genotyping capability would increase the certainty of an oncogenic strain 200 
and reduce the need for additional testing following a positive HPV test result. This would 201 
also potentially reduce costs. 202 

 203 

HTERP recommends a re-assessment of switching to HPV-based screening within 204 
ten years due to potential changes in test characteristics and vaccination rates. 205 

HPV infection can now be prevented with vaccination.5 There are several brands of HPV 206 
vaccines available in the market and can target at least two highly oncogenic HPV strains 207 
(HPV 16 and 18).5 The immunization strategies vary in Canadian provinces.14 School-208 
based programs have been implemented in all Canadian provinces and territories with 209 
different eligible ages and dosing schemes.14 As vaccinated cohorts become more 210 
prevalent, the adoption of HPV-based screening may be the more relevant program of 211 
choice. Further, increased vaccination rates will decrease the prevalence of HPV, which 212 
would likely influence both the clinical and cost-effectiveness of a population-based 213 
screening program – potentially eliminating the need for population-based screening. 214 
Additionally, as evidence becomes available regarding newer tests and as self-sampled 215 
testing options likely improve, re-assessment will be needed. 216 

Considerations 217 

HTERP worked the cervical testing/screening issue through its deliberative framework and 218 
the following considerations were put forth as a part of their discussion. 219 

HTERP considered the clinical evidence, which demonstrated that HPV-based screening 220 
tended to have higher sensitivity and lower specificity than cytology-based screening. There 221 
was insufficient evidence in the clinical review, when balanced against concerns regarding 222 
ethical and implementation issues, to make a strong recommendation that HPV-based 223 
testing be adopted immediately; however, there is also insufficient evidence to make a 224 
recommendation not to adopt an HPV-based strategy. Additionally, the majority of the 225 
evidence pertained to a single test and HTERP acknowledged that there was uncertainty 226 
regarding the effect on cervical cancer mortality rates. As test characteristics change and 227 
as more evidence is available regarding other tests, the strength of the evidence may 228 
change. Thus, the committee considered it reasonable for jurisdictions to either choose to 229 
adopt or not adopt HPV-based testing, depending on the contextual factors within the 230 
province or territory at this time.  231 

While the committee indeed considered it reasonable for jurisdictions to choose not to 232 
adopt HPV-based testing, they also noted that HPV testing is already becoming available 233 
as a fee-for-service test in some jurisdictions.1 They discussed that for those who opt to pay 234 
for HPV testing, this removes them from the established screening program and may make 235 
it more difficult to follow-up with them and to continue to ensure participation in screening. 236 
Additionally, although there are currently tradeoffs between the sensitivities and specificities 237 
of cytology and HPV-based testing, there may be public perception that those who can pay 238 
for a test (or who belong to health plans that pay for the test) are getting superior care and 239 
are paying for better testing, when in fact the current evidence does not indicate that the 240 
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test is superior. If a jurisdiction chooses not to adopt an HPV-based primary cervical cancer 241 
screening program, there is a risk for magnifying inequities. 242 

HTERP discussed the need for education with respect to the nature of the test and what 243 
test results indicate at the public level. They acknowledged that due to the nature of testing 244 
for HPV rather than pre-cancerous lesions, a switch to HPV-based testing will initially result 245 
in an increased number of positive test results. With education and infrastructure in place to 246 
manage more positive results efficiently, the harm and burden of positive test results can be 247 
reduced. Additionally, communication of test results may need to take into account patient 248 
confidentiality concerns which are always important, but likely to be heightened around an 249 
STI. Patient education with a focus on the etiology and risk factors of cervical cancer may 250 
improve screening participation. It may be particularly important to emphasize the 251 
relationship between high-risk oncogenic HPV strains and the cancer risk associated with a 252 
positive HPV test.  253 

The committee discussed the potentially significant human resource change that is likely to 254 
result with a change from cytology to HPV screening programs. There is the likelihood of 255 
reduced cytology workload (and thus potential job losses for cytotechnologists and 256 
cytopathologists) and an increase in demand for molecular testing. Retraining, expanded 257 
roles, and career transition opportunities may be needed. HTERP emphasized that 258 
infrastructure and systems change are important for successful implementation. A switch to 259 
HPV testing would be a large operational and culture shift. Good planning, funding, and 260 
coordination would be needed to make sure implementation runs smoothly. 261 

The committee discussed that with changes in test characteristics and as the vaccinated 262 
cohorts become more prevalent, HPV-based testing will be more important. As a switch to 263 
HPV-based testing requires education and health system change, which require time and 264 
potentially considerable costs, jurisdictions should begin the planning and budgeting for 265 
HPV-testing roll out. Both the implementation review and the HTERP discussions 266 
emphasized that HPV-based testing represents an operational and culture shift for 267 
clinicians, patients, and laboratories. Planning, funding, and coordination are needed to 268 
ensure that implementation runs smoothly. Although the economic evaluation captured 269 
laboratory costs in terms of direct costs of performing and interpreting the test itself (e.g., 270 
assays kits, labour, specimen collection), other implementation costs such as the 271 
development of educational materials, laboratory changes in laboratory processes, and HR-272 
level implications (e.g., retraining existing staff, hiring new staff) were not explicitly included 273 
in the economic model. These were not considered as the accuracy and completeness of 274 
these costs are difficult to estimate and the payers for the implementation changes are 275 
likely to vary across jurisdictions and even amongst licensed laboratories (e.g., hospital 276 
laboratories, public laboratories, private laboratories). HTERP recognizes that a switch to 277 
HPV-based testing is a switch both with respect to the nature of the test as well as the work 278 
load balance for healthcare personnel within the healthcare system. As HPV-based testing 279 
is STI screening rather than screening for precancerous lesions, education regarding what 280 
an HPV positive test means, both at the clinician and patient level, is important. For those 281 
who receive an HPV positive result, there may be a significant burden in knowing their 282 
status and in determining what their responsibility is with respect to informing others of their 283 
status. There are populations for whom STI testing represents a barrier and thus a switch 284 
may result in difficulty keeping them in the screening programs. STIs can carry stigma, 285 
particularly in certain cultural groups, and testing for STIs may be more acceptable for 286 
some than for others. There may also be legal implications with respect to disclosure of STI 287 
status to sexual partners. While a self-sampled test may improve participation for some, the 288 
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nature of the test as and STI test may ultimately prevent some individuals from participating 289 
in cervical cancer screening. 290 

HTERP discussed that self-sampled HPV testing is not appropriate for everyone, as it is still 291 
not as accurate as clinician sampled testing, however, for those who are underscreened or 292 
have never been screened for cervical cancer, it represents a potential pathway to 293 
screening and may address some inequities by increasing participation in screening for 294 
those who do not normally present for testing. They recognize that a positive result requires 295 
follow-up with a healthcare professional and does not completely address inequities such 296 
as access to care or to culturally appropriate care. 297 

The committee discussed that while there is not strong evidence to support the choice of 298 
one particular HPV test over another, an HPV test with genotyping capability should be 299 
favoured over one that is not. When the test includes genotyping to identify the strain of 300 
HPV, it would increase the certainty of an oncogenic strain and reduce the need for 301 
additional testing following a positive HPV test result. This would also potentially reduce 302 
costs.  303 

The testing interval that was supported by the economic model was a five year testing 304 
interval beginning at age 25 and ending at 69. The committee discussed that it is important 305 
to note and to emphasize in educational materials, that HPV-based testing has different 306 
testing characteristics than cytology and therefore, the testing interval is different. As there 307 
was no evidence (modelled or otherwise) to suggest changes to age ranges of screening, 308 
particularly at the upper end of the age range, HTERP discussed age as a potential need 309 
for future research. 310 

The committee recommended that further research should include self-sampled testing, 311 
individuals who are older than 69 and who have aged out of the screening programs, on 312 
long-term outcomes associated with testing, on vaccination rates, and differences in 313 
screening outcomes based on vaccination. 314 

Background 315 

The evidence regarding the clinical, economic, patient perspectives and experiences, 316 
ethical, and implementation factors associated with HPV-based testing used for developing 317 
this guidance was derived from the CADTH HTA: HPV Testing for Primary Cervical Cancer 318 
Screening 319 

Research Questions 320 
1. What is the diagnostic efficacy of primary high-risk HPV testing, with or without 321 

cytology triage, compared with primary cytology-based testing for asymptomatic 322 
cervical cancer screening? 323 

2. What are the diagnostic efficacies of primary high-risk HPV testing strategies 324 
compared with each other for asymptomatic cervical cancer screening? 325 

3. What is the comparative cost-effectiveness of primary high-risk HPV testing, with or 326 
without cytology triage, compared with primary cytology-based testing for 327 
asymptomatic cervical cancer screening Canada? 328 

4. What are the perspectives of adults eligible for cervical cancer screening, their family 329 
members, and their caregivers regarding the value and impact of HPV testing for 330 
cervical cancer screening on their health, health care, and lives? 331 
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5. What ethical issues are raised by HPV testing for cervical cancer screening and how 332 
might they be addressed? 333 

6. What are the main challenges, considerations, and enablers to implementing HPV 334 
testing for primary cervical cancer screening in Canada? 335 

 336 

Summary of the Evidence 337 

Clinical Evidence 338 

A systematic review and critical appraisal of empirical evidence relevant to the clinical 339 
effectiveness of cervical cancer screening was conducted. Published literature was 340 
identified by searching MEDLINE, Embase, Cochrane Database of Systematic Reviews, 341 
the Cochrane Central Register of Controlled Trials, the Database of Abstracts of Reviews of 342 
Effects (DARE), and PubMed. Retrieval was limited to documents published since January 343 
1, 2002. Results were limited to English- and French-language publications. The quality of 344 
systematic reviews, diagnostic test accuracy studies, RCTs and non-randomized studies 345 
was assessed by two reviewers independently using the AMSTAR 2 tool, QUADAS-2 346 
instrument, the Cochrane Risk of Bias Tool, and the Newcastle-Ottawa scale  respectively. 347 
Data were extracted by one reviewer and verified by another. The results were summarized 348 
and categorized based on the outcomes. The heterogeneity of the results was assessed 349 
and potential sources were discussed. 350 

Hybrid Capture 2 (HC2) was the most extensively studied HPV test and was found to be 351 
more sensitive and less specific than cytology, including conventional or liquid-based 352 
cytology in most included studies. There is evidence to show that other HPV tests were also 353 
more sensitive and less specific than cytology, including PCR-based, Multiplexed 354 
genotyping, Aptima, Cobas, and Confidence.  355 

One advantage of HPV tests was that it became feasible for screening participants to take 356 
samples by themselves at home or elsewhere. Self-sampling HPV tests that were sent to 357 
individual residences were generally more acceptable than cytology for individuals that did 358 
not attend screening programs regularly. Higher colposcopy referral rates were observed 359 
among those screened by HPV tests, compared to cytology. There was limited evidence 360 
available to address harms and clinical utility. After two to three years of follow-up, there 361 
were no cases of invasive cervical cancer or serious adverse events observed that were 362 
related to the screening tests. When screening strategies were compared to each other, 363 
among four HPV triage strategies, primary HPV testing with HPV test and cytology co-364 
testing triage seemed to have the highest sensitivity. 365 

Economic Evidence 366 

Economic Evidence 367 

A decision-analytic hybrid model was developed to determine, from a health systems 368 
perspective, the lifetime cost-effectiveness associated with the following approaches to 369 
programmatic cervical cancer screening: 1) primary cytology; 2) primary cytology with HPV 370 
triage for equivocal cytology results and 3) primary HPV with cytology triage for HPV 371 
positive results. In addition, the model evaluated the potential impact from a strategy 372 
involving non-programmatic screening for cancer of the cervix. The model was based on a 373 
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previously published decision-analytic model that was adapted to better capture existing 374 
Canadian guidelines on the clinical management of cervical cancer screening.  It entailed a 375 
Markov microsimulation that reflected the natural history and epidemiology of HPV 376 
infection, cervical lesions and cervical cancer and, at the appropriate model cycles, a 377 
decision tree that captured the short-term screening outcomes which could modify the 378 
disease pathway if screening resulted in further clinical management. The clinical pathway 379 
and decision-analytic model were developed by reviewing existing clinical and economic 380 
literature, and the conceptualization of the model and its structure was subsequently 381 
validated by gynecologists. Single-cohort analyses were performed with three specific 382 
cohorts defined: a future incidence (entering model at an age younger than the screening 383 
program; i.e., baseline age of 9 and partially vaccinated), an incident (entering model at the 384 
starting age of screening; i.e., baseline age of 20 and partially vaccinated) and a prevalent 385 
cohort (entering model at an age within the screening age range; i.e., baseline age of 30 386 
and unvaccinated). The primary outcome was cost per quality-adjusted-life-years (QALYs) 387 
gained, in 2017 Canadian dollars. In total, nine different screening strategies were 388 
assessed that varied with respect to the screening interval (i.e., starting age of screening) 389 
and/or the frequency between screens (e.g. 3 or 5 years). 390 

The current screening strategy of cytology every three years from the ages of 21 to 69 was 391 
found to reduce the lifetime risk of cervical cancer by 69% compared to no organized 392 
screening. The economic evaluation found that switching the primary test from cytology to 393 
HPV testing and increasing the screening frequency from 3 to 5 years could decrease the 394 
cost of cervical cancer screening in Canada with limited harm in terms of higher risk of 395 
cervical cancer. Regardless of the population age or vaccination status, the model found 396 
that primary HPV with cytology triage, every five years, from the ages of 25 to 69 was 397 
associated with the lowest costs and lowest QALYs. This strategy would be the mostly 398 
likely cost-effective strategy across willingness-to-pay thresholds of $50,000 to $100,000 399 
per QALY gained). Sensitivity analyses highlighted that the model was more robust to 400 
changes in the future incidence cohort than to changes in the prevalent cohort. Overall, the 401 
model was most sensitive to lower rates of vaccination uptake, the removal of discounting, 402 
if patients who missed screens did not return for screening until their next scheduled screen 403 
or a one-time disutility was applied to abnormal screening results.  404 

Patient Perspectives 405 

A systematic review and qualitative meta-synthesis of empirical qualitative literature 406 
relevant to patients’ experiences and perspectives with cervical cancer screening was 407 
conducted. Published literature was identified by searching MEDLINE, Embase, PsycINFO, 408 
CINAHL, PubMed, and the Social Sciences and Humanities segments in Scopus. Eligible 409 
reports were those published in English or French of any qualitative design that explored 410 
perspectives of women eligible for cervical cancer screening. The quality of each included 411 
study was assessed using the CASP Qualitative Checklist. A descriptive analysis of study 412 
characteristics was conducted, with the goal to characterize the set of included studies in 413 
terms of important study and patient characteristics. Results of published qualitative 414 
research were analyzed using techniques of integrative qualitative meta-synthesis. The 415 
goals were to first aggregate the results to reflect the range of findings across studies, while 416 
retaining the original meaning; and second, to compare and contrast findings across 417 
studies, to produce a new integrative interpretation. 418 

A total of 117 primary empirical qualitative research studies were included in the meta-419 
synthesis. Of these, 102 studies recruited participants based on particular aspects of their 420 
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social or demographic identity including women who belonged to a minority ethnicity or 421 
culture, women of low socioeconomic status, Indigenous women, women who lived in rural 422 
areas, women who are lesbian, bi-sexual or transgender, older women, as well as other 423 
aspects of identity (e.g. obese, incarcerated women, homeless women, HIV positive). A 424 
number of factors were identified that act alternately as incentives or disincentives to 425 
decision-making about participation in cervical cancer screening: emotions, cultural and 426 
community attitudes and beliefs, understanding personal risk, logistics, multiple roles of 427 
women, relationships with health care providers, comfort and inclusion in the health care 428 
system, and knowledge. Many of the factors are closely related. Social location was highly 429 
influential on the way one experienced the incentivizing and disincentivizing factors. Few 430 
women understood the link between HPV and cervical cancer, which resulted in 431 
misunderstandings about the nature and importance of HPV testing. As a result of this 432 
misunderstanding, many women may underestimate their personal risk and decline to 433 
participate in screening. If Pap cytology is replaced by HPV testing as the primary cervical 434 
cancer screening test in Canada, patient education that focuses on the etiology and risk 435 
factors of cervical cancer may improve participation rates. Some of the strongest patient 436 
preferences will not be affected by a change in screening modality from cytology testing to 437 
HPV. For example, both require a cervical cell sample, and therefore the potential for 438 
embarrassment, pain, and logistical inconvenience of that procedure are unchanged. The 439 
importance of the relationship between patient and health care provider will also continue to 440 
be important. 441 

Ethical Issues 442 

A systematic review to determine the ethical and legal issues that have been identified as 443 
raised by HPV as a primary cervical cancer screening test was performed. Given the 444 
paucity of results from a search for research addressing this question directly, we 445 
performed to a second search to determine the ethical and legal issues that have been 446 
identified in cervical cancer screening. This ethical review and analysis focused on equity, 447 
non-maleficence, and autonomy issues in relation to a proposed change in screening for 448 
cervical cancer precursors, from cytological testing as the primary screening tool to HPV 449 
testing for persistent infection with high-risk oncogenic HPV strains as the primary 450 
screening tool with cytology used to triage results. It also discussed liability concerns for 451 
pathologists and cytologists that have arisen from cytology. Its analysis is consistent with 452 
Parker et al.’s recent argument that “avoiding harm and supporting autonomy are under-453 
prioritized in cancer screening policies and practices”.15 454 

Screening involves balancing the benefits of disease detection (beneficence) with ensuring 455 
that the harms and burdens of screening attendance, false positives, and overdiagnosis do 456 
not increase (non-maleficence). The implications of a false positive test result are 457 
substantially different for a large proportion of the population under the scenario of HPV as 458 
a primary screening test: a third of those screened would at some point in their lives receive 459 
a diagnosis of a high-risk oncogenic HPV infection. There is no common agreement on the 460 
line between an acceptable and an unacceptable balance of harms and benefits in 461 
screening. In addition to test characteristics (sensitivity and specificity; positive and 462 
negative predictive value), the change to HPV testing as a primary screen changes the 463 
nature of the test and introduces new burdens for a substantial portion of the population. 464 
The balance of harms and benefits depends on patients and providers following guidelines 465 
intended to de-intensify screening (start later and extend intervals) and manage the 466 
intensity of treatment. Patient information needs—both for informed choice and for 467 
mitigating the burden of knowledge of high-risk oncogenic HPV status—and the time and 468 
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resources for primary care to manage these needs would change. The perceived greater 469 
objectivity of genetic testing over cytological inspection may create a perception of greater 470 
medico-legal comfort with the test. However, the same exposure to risk shared between 471 
fewer cytologists may be the result, while communication among a larger number of 472 
technicians may create new medico-legal risks. There appears to be mixed, and largely 473 
speculative, views about the effects on equity of HPV as a primary screen. Some 474 
underscreened groups may be especially concerned about the HPV-based screening as an 475 
STI test, and this may lower uptake; some groups may benefit from self-sampling as an 476 
outreach strategy targeted to those who experience barriers to clinical sampling. 477 

 478 

Implementation Issues 479 

To understand the issues associated with implementing HPV testing for primary cervical 480 
cancer screening, a literature search was conducted and stakeholders were consulted by 481 
phone and email. The methods were sequentially designed such that the results of the 482 
literature search were used to inform the need and scope of the stakeholder consultations. 483 
Information related to implementation issues was identified by searching the following 484 
databases: MEDLINE via Ovid; Embase via Ovid; CINAHL via EBSCO; and PubMed. 485 
Retrieval was limited to documents published since January 1, 2002. Results were limited 486 
to English- and French-language publications. Grey literature was identified by searching 487 
the Grey Matters checklist which includes the websites of HTA agencies, clinical guideline 488 
repositories, and professional associations.  489 

To augment the data collected from the literature review, consultations were conducted with 490 
targeted experts and stakeholders. Individuals were approached via email and invited to 491 
participate in a phone interview or to provide written responses to questions by email, at 492 
their convenience. Consultations took place with stakeholders and experts from the 493 
Canadian laboratory, pathology, and cancer specialty sectors. Consultations also took 494 
place with representatives from countries that are in the process of implementing HPV 495 
primary screening, namely England and the Netherlands. 496 

After qualitative coding, the final summary of content was organized by topic-specific 497 
categories chosen due to their relevance to health service delivery, with the intent to 498 
provide information to policy-makers regarding the operational requirements and supports 499 
that could help facilitate effective implementation of the recommendations of the expert 500 
committee. The categories were: program administration and change management; effects 501 
on laboratory structure and workflow; effects on screening participation rates; health care 502 
provider barriers and facilitators; and geographical, socioeconomic, and sociocultural 503 
issues. 504 

A number of key issues and themes emerged from the review of implementation issues 505 
associated with the potential implementation of HPV testing for primary cervical cancer 506 
screening. These key issues can be summarized as follows: 507 

• A switch to HPV testing would be a large operational and culture shift for clinicians, 508 
patients, and laboratories. Good planning, funding, and coordination would be needed 509 
to make sure implementation runs smoothly. 510 

• Acceptance of the new screening strategy by patients and clinicians has the potential 511 
to be a challenge — preventing a drop in screening participation rates could be 512 
important. 513 
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• A major change to laboratory configuration, workflow, and human resourcing would be 514 
required; this change could present a challenge. 515 

• There are several facilitators that may help with overcoming these barriers; for 516 
example: education, step-wise rollout, organized screening programs, good IT 517 
systems, self-sampling. 518 
 519 

 520 

  521 
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Appendix 1: HTERP 560 

The Health Technology Expert Review Panel (HTERP) consists of up to seven core 561 
members appointed to serve for all topics under consideration during their term of office, 562 
and up to five expert members appointed to provide their expertise for a specific topic. For 563 
this project three expert members were appointed; their expertise included cervical cancer 564 
screening (including HPV and cytology tests) and public health. The core members include 565 
health care practitioners and individuals with expertise in evidence-based medicine, critical 566 
appraisal, health technology assessment, bioethics, and health economics. One public 567 
member is also appointed to the core panel to represent the broad public interest. Further 568 
information regarding HTERP is available at: https://www.cadth.ca/collaboration-and-569 
outreach/advisory-bodies/health-technology-expert-review-panel  570 
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