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George Papanicolaou (1883-1962):  

Inventor of the Pap Smear 

http://www.findagrave.com/cgi-bin/fg.cgi?page=pis&GRid=7431&PIgrid=7431&PIcrid=641075&PIpi=1763009&pt=George+Papanicolaou&
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Cervical Cancer Continuum: Old Model of 

Cervical Carcinogenesis 
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Etiologic Contribution of HPV Genotypes 
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de Sanjose et al., Lancet Oncol, 2010 
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Natural History Profile of Prevalent HPV 

Schiffman et al., Lancet, 2007 
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Impact of Age on Vaccine Efficacy 

Kjaer, Cancer Prev Res, 2009 

Herrero et al., Cancer Discov, 2012 



HPV-16/18 Clearance by Trial Arm 

Hildesheim et al., JAMA, 2007 
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Sensitivity: CIN2+ 
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Dillner et al., BMJ, 2008 

CIN3+ Risk Following a Negative Screening 

Test 
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Benefits vs. Harms 

  Benefits Harms 

Actual 

 Cervical cancer 
prevention 

 Anxiety associated with a positive 
screening test 

  
 Potential stigmatization 

from the diagnosis of a sexually 
transmitted infection 

  
 Discomfort from additional 

diagnostic and treatment 
procedures 

   Bleeding from treatment 

  
 Increased risk of pregnancy 

complications such as preterm 
delivery due to treatment. 

Surrogate 
Early detection of 

CIN3 
Number of colposcopic referrals 
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Castle et al., JLGTD, 2008 
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Current ACS Cervical Cancer Screening 

Guidelines (2012) 

Age (Years) 

 

<21 

 

21-29 

 

30-64 

 

 

65 and Older 

Recommended Screening 

 

No Screening!!!! 

 

Cytology (3 Year) 

 

HPV and Cytology Cotesting (5 Year) (Preferred) 

Cytology (3 Year) Acceptable) 

 

No Screening with a 10-Year Negative Screening 

History 

Saslow et al. , CA Cancer J Clin, 2012 



Castle and Carreon, JLGTD, 2010 

Cervical Cancer Incidence by Age (USA) 



Cytology Screening Interval: Cancer Risk vs. 

Colposcopy 

Saslow et al. , CA Cancer J Clin, 2012 
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Years Since Enrollment 

HPV & Pap 

Individually 

HPV & Pap 

Combined 

Katki et al., Lancet Oncol, 2011 

3-yr risk for Pap- = 0.17% 

5-yr risk for HPV- = 0.17% 

5-yr risk for HPV-/Pap- = 0.16% 



Algorithm for Cotesting in Women 30-64 Y.O. 



Guideline Failures 

Yabroff et al., AIM, 2009 

0 50 100
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with 3 normal Pap tests

35-year old, hysterectomy for benign
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18-year old, non-sexually experienced,
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Consistent Recommendations 



When Would Next HPV Test? 

35 years, Pap Normal and HPV Negative? 

Saraiya et al., Arch Intern Med, 2009 
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Cervical Cancer Mortality Map for The U.S. 

Freeman HP, Wingrove BK. Excess Cervical Cancer Mortality: A Marker for Low 

Access to Health Care in Poor Communities. Rockville, MD: National Cancer Institute, 

Center to Reduce Cancer Health Disparities, May 2005. NIH Pub. No. 05–5282. 



Chapter 3, Maryland Comprehensive Cancer Control Plan 

Cervical Cancer in Maryland 

US Incidence: 

~8 per 100,000 



 

Sensitivity 

0·0 0·2 0·4 0·6 0·8 1·0 

SPOCCS I 83·1    (73·3 – 90·5) 
SPOCCS II 87·5    (83·7 – 90·6) 
SPOCCS III-(1) 86·4    (65·1 – 97·1) 
SPOCCS III-(2) 60·0    (26·2 – 87·8) 
SPOCCS III-(3) 88·2    (63·6 – 98·5) 

Sensitivity % (95% CI) 

Pooled Sensitivity = 86·2% (82·9 to 89·1) 

Chi-square = 5·37; df = 4 (p = 0·25) 
Inconsistency (I-square) = 25·5 % 

 

Specificity 

0·0 0·2 0·4 0·6 0·8 1·0 

SPOCCS I 85·9    (84·2 – 87·5) 
SPOCCS II 77·1    (76·2 – 78·0) 
SPOCCS III-(1) 84·3    (81·7 – 86·7) 
SPOCCS III-(2) 87·5    (85·1 – 89·6) 
SPOCCS III-(3) 93·1    (91·2 – 94·7) 

Specificity % (95% CI) 

Pooled Specificity = 80·7% (75·6 to 85·8) 

Chi-square = 242·53; df = 4 (p < 0·0001) 
Inconsistency (I-square) = 98·4 % 

86.2% 80.7% 

SENSITIVITY (CIN3) SPECIFICITY (<CIN3) 

Self Collection and HPV Testing in China 

Zhao … Castle, JNCI, 2012 
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Screening in the Mississippi Delta 

Castle et al., Prev Med, 2011 



Final Comments 

• HPV is the necessary but infrequent cause of cervical 

cancer. 

• HPV vaccines and tests can be highly effective if used in 

an age-appropriate manner. HPV vaccines will prevent 

cancer and clinically important disease from occurring in 

the future. Screening prevents cancer now. 

• Current screening guidelines are based on two basic 

principles: 

 Benefits to the few at-risk women must outweigh the 

harms to the generally healthy population. 

 Equal Risk = Equal Care 



Final Comments 

• It is impractical and very costly, and potentially very 

harmful, to screen women excessively in an attempt to 

prevent ALL cervical cancer.  

• The greatest gains in cancer prevention will achieved by 

reaching those not currently getting services. 


