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Background

• ASCCP is beginning the process of updating cervical screening and 
management guidelines.

• The guidelines will recommend clinical actions based on risk instead 
of complicated algorithms.

• NCI’s role is to generate public, precise, and accurate risk estimates.

• To do so, we need data from large cohorts and trials. 



Current ASCCP application

Source: http://www.asccp.org/store-detail2/asccp-mobile-app



Achieving precision and simplicity

Screening and triage test(s)

Type 16 Positive 12 other hrHPV +Negative 

Cytology

Follow up in 12 monthsRoutine Screening Colposcopy

Precise risk estimates 

available as desired



MOU

NCI’s role: 

• Generate risk estimates

ASCCP’s role: 

• Generate risk action thresholds

• Create guidelines

• Produce app



Preliminary methodological considerations

• Choice of endpoint (CIN2+ vs. CIN3+ vs. consideration of cancer)

• Level of detail for HPV genotyping and cytology

• Time to outcome (0, 1, 2, 3, 4, 5 years) used for decisions

• Threshold to consider a factor important vs. not



Objectives of this talk

• If we know HPV status, what other factors are important for 
guidelines?

• Example: co-factors like age, race, smoking, hormonal contraceptive.



Selection of datasets and variables

• Data from 27,224 HPV infected women in the NCI-KPNC PaP study.

• 3-year absolute risk of CIN3+.

• Variables:
HPV type group (LA, Onclarity, Cobas) 16,   18/45,   31/33/52/58, 35/39/51/59/66/68

Cervical cytology result NILM, ASCUS/LSIL, ASC-H+

Age 30-44, 45 or older

Race/ethnicity NH African American, all other race/ethnicity combinations

Smoking never, former, current

Hormonal contraceptive use (DMPA, OCP) 0, 1 or more prescriptions



Relative risks of CIN3+ for most important factors

Frequency Estimated RR 95% CI

HPV 

16 3026 6.9 (6.0, 8.0)

18/45 1515 3.4 (2.9, 4.1)

31/33/52/58 3903 2.9 (2.9, 4.1)

35/39/51/59/66/68 4440 1.0 -

Cytology

ASC-H+ 11033 6.0 (5.4, 6.6)

ASCUS/LSIL 1943 1.6 (1.4, 1.8)

NILM 15679 1.0 -

In contrast, cofactors have lower RRs between 1.0 and 1.5: 
Age, race, smoking, OCP use



Absolute risks of CIN3+ for most important factors

Frequency Estimated RR 95% CI Estimated AR 95% CI

HPV 

16 3026 6.9 (6.0, 8.0) 27 (25, 28)

18/45 1515 3.4 (2.9, 4.1) 10 (9, 11)

31/33/52/58 3903 2.9 (2.9, 4.1) 12 (12, 13)

35/39/51/59/66/68 4440 1.0 - 5 (4, 5)

Cytology

ASC-H+ 11033 6.0 (5.4, 6.6) 43 (40, 45)

ASCUS/LSIL 1943 1.6 (1.4, 1.8) 13 (12, 14)

NILM 15679 1.0 - 4 (4, 5)



ASCH+ 68

HPV16 27 ASCUS/LSIL 31

NILM 12

ASCH+ 37

HPV18/45 10 ASCUS/LSIL 12

NILM 4

HC2+ 11

ASCH+ 45

HPV31/33/52/58 13 ASCUS/LSIL 15

NILM 5

ASCH+ 24

HPV35/39/51/56/59/66/68w 5 ASCUS/LSIL 6

NILM 2

HC2- 0.076

Stratified absolute 3-year risk of CIN3+
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Stratified absolute 3-year risk of CIN3+

Most behavioral cofactors studied did not change absolute 3-year risk of 
CIN3+ given HPV type and cytology.

OCP use 1.8

HC2+ 11 HPV35/39/51/56/59/66/68w 5.0 NILM 1.8

No OCP use 1.8

Age ≥ 45 5.5

HC2+ 11 HPV35/39/51/56/59/66/68w 5.0 ASCUS/LSIL 6

Age 30-44 7.1



Conclusions

• The fate of most infections is determined mainly by HPV test and cytology. 
• ASCCP application questions could include: 

1. HPV status
2. HPV type
3. Cytology results
4. Most cofactors are probably not worth adding to guidelines

• AR based models are the first step in the clinical decision making process.
• Other cofactors need to be studied: past medical history, vaccination 

status, HIV. 
• We are considering statistical methods that take into account risk and 

prevalence.


