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HPV and Cervical Cancer
• Human papillomavirus (HPV) is a common sexually 

transmitted infection.

• Most infections resolve spontaneously – a minority persist 
and cause pre-cancerous changes to cells of the cervix.

• Almost all cervical cancers are caused by human 
papillomavirus



Cervical Cancer Screening
• Two screening tests are used for prevention or early detection 

of cervical cancer:

• Pap tests identify abnormal cells on the cervix

• HPV tests detect the virus that causes these abnormal cells

• Pap and HPV tests are used individually or in combination 
(co-testing)



2018 USPSTF Guidelines
21-29 years: Pap every 3 years

30-65 years: 3 options: 

1) Pap every 3 years

2) HPV alone (i.e. “primary HPV”) every 5 years 

3) Co-test every 5 years
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Pragmatic randomized trial
Compare the effectiveness of two programmatic approaches to increasing cervical cancer 
screening among women aged 30-64 years who are overdue for cervical cancer screening 

Primary

• Early detection and treatment of cervical neoplasia

Secondary

• Cervical cancer screening uptake

• Predictors of screening

• Patient experiences: knowledge, attitudes and barriers towards self-collect and follow-up

• Impact on health system & clinical teams

Over 30 months (February 2014- August 2016) we randomized 20,284 (16,590 individual women)



Main Findings 

Benefits

 Increased screening uptake by 50% compared to usual care

 Patient-centered: convenient & easy to use

 No significant difference in CIN2+ detection or treatment

Areas for improvement

 Improving patient education to address concerns about ability to use kits correctly & 
distrust in test results

 Closing systems gaps and improving patient and provider education to increase 
adherence to diagnostic follow-up after an HPV positive kit result







Pragmatic RCT Design

Assessed for eligibility via electronic medical record
Inclusion criteria:
 Received “birthday letter” with Pap reminder 5 months prior
 Aged 30-64 years with an intact uterus
 Have PCP within integrated delivery system
 Continuously enrolled for ≥3.4 years
 No Pap within prior 3.4 years

All eligible women randomized 1:1 (round 1) 
(n=16,590)

Intervention arm (n=8,283)
 Usual care outreach for Pap screening
 Study team mails HPV self-sampling kit with research information 
sheet 

 After 3 weeks, study team makes up to 3 kit reminder calls

Control arm (n=8,307)
 Usual care outreach for Pap screening
 No contact with study team
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 Usual care outreach for Pap screening
 No contact with study team

Exclusion criteria:
 On “do not contact list” for research 
 Pregnant
 Language interpreter needed

Kit returned
 Woman mails kit directly to KPWA lab for testing
 Electronic results & recommended follow-up 
released to woman and woman’s own PCP 

 Woman’s own PCP manages follow-up of HPV 
results

Re-assessed for eligibility & re-randomization (1 yr 
post-randomization)
 Re-randomized 1:1 (round 2) (n=3,231)
 Re-randomized 1:1 (round 3) (n=409)

Cervical cancer screening follow-up tracking
(Screening, diagnosis, and treatment)

No kit returned

Cervical cancer screening follow-up tracking
(Screening, diagnosis, and treatment)

Safety monitoring
 HPV positive: Study team sends staff message to 
provider if HPV undermanaged
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Mailed HPV Kit Usual Care RR (95% CI)

Screening completed 2618 (26.3%) 1917 (17.4%) 1.51 (1.43-1.60)



Mailed HPV Kit Usual Care RR (95% CI)
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Non-guideline recommended management



Non-guideline recommended management
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Time to screening 

uptake

 
No. at risk 
Control 9891 9612 9267 8952 8708 8418 8185 
Intervention 9960 9265 8370 8032 7775 7545 7351 
Intervention Group, Kit 9960 9542 8954 8850 8817 8797 8783 
Intervention Group, Pap 9960 9683 9376 9142 8918 8708 8528 
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Main Findings 

Benefits

 Increased screening uptake by 50% compared to usual care

 Patient-centered: convenient & easy to use

 No significant difference in CIN2+ detection or treatment

Areas for improvement
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adherence to diagnostic follow-up after an HPV positive kit result



Semi-structured interviews

Goal: Describe women’s attitudes, emotional responses, and informational needs 
after receiving a positive kit result and completing recommended follow-up.

Focused on 3 domains: 

1) Reaction to mailed HPV kit

2) Reaction to positive test results

3) Understanding about different screening and follow-up strategies (Pap vs. 
HPV tests)



• 46 women interviewed (out of 75 invited) with HPV+ kit result 

• 38 completed all recommended follow-up

• 8 did not complete all recommended follow-up



Likes

• Test convenience

• Private setting

• Improving access to information on 
interpreting HPV test results and next steps 
(will be true for primary HPV testing too)

• Education on HPV and role in cervical cancer

• Understanding discordant results 

Opportunities 



Survey of women’s experiences with unsolicited mailed kits 

Goal: 

• Identify HPV/cervical cancer knowledge, perceived risk, and Pap attitudes associated 
with returning a HPV self-screening kit

• Characterize HPV kit-user experiences, barriers, and future screening intentions and 
preferences

Compared 116 kit returners (272 invited) & 119 non-returners (1083 invited)

Malone et al Under review



Likes

• Easy to follow instructions

• Swab easy to insert

• Easy to use kit correctly

• Convenient to mail back kit

• Felt in control of health after 
using kit

• 8% reported pain

• 12% felt physically uncomfortable 
when using the kit

• 6% using it was embarrassing

• 9% was not sure got a good sample 
from vagina

• 6% wasn’t sure if they could trust the 
screening kit 

Opportunities 
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What it took to get this off the ground

• A lot of meetings! 

• ~1.5 years of discussion and negotiation with: Lab; Primary care & OB/GYN; Prevention 

and Outreach teams

• Negotiating on target population

• Alignment with evolving guidelines

• Multiple clinical champions and clinical co-investigator

• Extensive back and forth with IRB for approval



Additional challenges & methodological opportunities

• Blinding research team

• Trial fidelity vs. rapid evaluation and correction during the course of the study

• Reviewing records to ensure providers have done correct follow-up for a test they did 

not order and are not (necessarily) familiar with – while avoiding potential 

performance bias

• Ensuring successful integration with the clinical delivery system and appropriate 
measurement of system impact 

• Critical monitoring of system changes



Thank you & questions


