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When should screening begin?

General principles of cervical screening



Only 0.1% of cases of cervical cancer occur before age 
20 years  which translates to approximately 1–2 cases 

per year per 1,000,000 females aged 15–19 years 

Kulasingam SL, Havrilesky L, Ghebre R, Myers ER. Screening 
for Cervical Cancer: A Decision Analysis for the U.S. 
Preventive Services Task Force. AHRQ Publication No. 11-
05157-EF-1. Rockville, MD: Agency for Healthcare Research 

and Quality; May 2011.



In a report of 10,090 Pap test results in females aged 
12–18 years, 422 specimens (5.7%) were reported as 

LSIL and only 55 specimens (0.7%) were HSIL .

Wright JD, Obstet Gynecol 2005;106:115–20.

Cervical cancer screening should begin at age 21 years

regardless of the age of sexual initiation 
or the presence of other behavior-related risk factors.



Which tests should be performed for screening?

Cytology alone

Co-testing

HPV testing alone



Sensitivity and Specificity of Cytology 
and HPV Testing for Primary Screening 

Kulasingam SL, Havrilesky L, Ghebre R, Myers ER. Screening 
for Cervical Cancer: A Decision Analysis for the U.S. 
Preventive Services Task Force. AHRQ Publication No. 11-
05157-EF-1. Rockville, MD: Agency for Healthcare Research 

and Quality; May 2011.

Cytology is a cornerstone of cervical screening.



Cytology negatif women  

Yaş                        Onkojenik HPV Pozitifliği

25-29                                                %15
> 30                                                  %4

Castellsagué X Gynecologic Oncology 2009



Women aged 21–29 years should be 

tested with cervical cytology alone 

screening should be performed every 3 years for

this group of patient.

Compared with screening every 3 years, screening every 2 years was associated with 
negligible change in risk of cancer 

(37 cases per 100,000 women versus 39 cases per 100,000 women) 

more colposcopy procedures 

(176 procedures per 100,000 women versus 134 procedures per 100,000 women).

http:// www.ncbi.nlm.nih.gov/books/NBK92546/pdf/ 

Bookshelf_NBK92546.pdf. Retrieved September 4, 2015

Annual screening leads to a very small increase in cases of cancer 
prevented at the cost of a very large excess of procedures and 

treatments and should not be performed.



for > 30 aged women 

Cytology alone

Co-testing



Figure 2.

Cumulative risks of CIN2+ (left panel), CIN3+ (middle panel), and cancer (right panel),

among women aged 30–64, by baseline test results of HPV+/ASC-US, LSIL alone

(regardless of HPV test result), Pap-negative (Pap −) alone (regardless of HPV test result)

and HPV-negative/Pap-negative. Note that the y-axes have different scales for different

panels.
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According to Pap test and Cotest results the rate of CIN and cancer in 5 years

Katki HA,. J Low Genit Tract Dis 2013



Cotesting ev. 5 yrs   VS Cytology alone ev. 3 yrs

per 1,000 women over a lifetime cancer           6.23-7.39             5.98-8.97

death           1.10-1.35                 0.95-1.55

number of colposcopy 626-907                416-1090
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screening histories. The primary HPV screening test 

should not be used in women who no longer have a 

cervix. Which test to perform at 1-year follow-up in 

women with positive HPV primary screening test results 

and negative genotyping and cytology test results is not 

stated, but cotesting is reasonable. There is no guid-

ance for use of the test in women with HIV or who are 

immunocompromised. Only one specific HPV test has 

FDA approval for primary screening (109). No other 

tests have undergone validation. If primary screening 

is performed, it should be done with the approved test.

 How should ASC-US cytology and negative 

HPV test results be managed?

Women with ASC-US cytology and negative HPV test 

results, whether from reflex HPV testing or cotesting, 

have a low risk of CIN 3, but it is slightly higher than 

the risk in women with a negative cotest result, and it is 

recommended that they have cotesting in 3 years (40, 

111) (Table 2). This recommendation is a change from 

the 2011 joint ACS, ASCCP, and ASCP cervical cytol-

ogy screening guidelines, which recommended routine 

screening for these women (6). 

The management of ASC-US has been associated 

with much confusion. Frequently, it has been managed 

as if it is a diagnosis, but it actually represents diagnostic 

uncertainty, comprising a mix of patients who have 

squamous intraepithelial lesions and others who do not. 

for Advanced HPV Diagnostics trial, the FDA modi-

fied the labeling of the test to include an indication for 

its use for primary screening in women starting at age  

25 years. Cytology alone and cotesting remain the options 

specifically recommended in current major society guide-

lines. In 2015, ASCCP and SGO published interim 

guidance for the use of the FDA-approved HPV test for 

primary cervical cancer screening (8). The interim guid-

ance panel concluded that because of its equivalent or 

superior effectiveness, in women 25 years and older, the 

FDA-approved primary HPV screening test can be con-

sidered as an alternative to current cytology-based cervical 

cancer screening methods (8). 

If screening with primary HPV testing is used, it 

should be performed as per the ASCCP and SGO interim 

guidance (8), which clarifies a number of important 

issues not specified in the product labeling. The test 

should not be used in women younger than 25 years; 

these women should continue to be screened with cytol-

ogy alone. Rescreening after a negative primary HPV 

screening result should occur no sooner than every  

3 years. Positive test results should be triaged with geno-

typing for HPV-16 and HPV-18, and if the genotyping 

test results are negative, with cytology testing. If geno-

typing and cytology test results are negative, patients 

should have follow-up testing in 1 year.

Although not explicitly stated in the interim guid-

ance, several other points are important. Screening 

should stop at age 65 years in women with negative 

Table 2. Management of Cervical Cancer Screening Results ^

Screening Method    Result Management

Cytology screening alone Cytology negative  Screen again in 3 years

 ASC-US cytology and reflex HPV negative  Cotest in 3 years

 All others Refer to ASCCP guidelines*

Cotesting Cytology negative, HPV negative Screen again in 5 years

 ASC-US cytology, HPV negative Screen again in 3 years

 Cytology negative, HPV positive Option 1: 12-month follow-up with cotesting

  Option 2: Test for HPV-16 or HPV-18 genotypes

     • If positive results from test for HPV-16 or HPV-18, 
       referral for colposcopy

     • If negative results from test for HPV-16 and  
       HPV-18, 12-month follow-up with cotesting

 All others Refer to ASCCP guidelines*

Abbreviations: ASCCP, American Society for Colposcopy and Cervical Pathology; ASC-US, atypical squamous cells of undetermined significance; HPV, human  
papillomavirus.

*Massad LS, Einstein MH, Huh WK, Katki HA, Kinney WK, Schiffman M, et al, for the 2012 ASCCP Consensus Guidelines Conference. 2012 Updated Consensus Guidelines 
for the Management of Abnormal Cervical Cancer Screening Tests and Cancer Precursors. J Low Genit Tract Dis 2013;17:S1–S27.

Modified from Saslow D, Solomon D, Lawson HW, Killackey M, Kulasingam SL, Cain J, et al. American Cancer Society, American Society for Colposcopy and Cervical 
Pathology, and American Society for Clinical Pathology screening guidelines for the prevention and early detection of cervical cancer. ACS-ASCCP-ASCP Cervical Cancer 
Guideline Committee. CA Cancer J Clin 2012;62:147–72, with additional modifications based on Massad LS, Einstein MH, Huh WK, Katki HA, Kinney WK, Schiffman M, 
et al, for the 2012 ASCCP Consensus Guidelines Conference. 2012 Updated Consensus Guidelines for the Management of Abnormal Cervical Cancer Screening Tests 
and Cancer Precursors. J Low Genit Tract Dis 2013;17:S1–S27.

Copyright ª by The American College of Obstetricians

and Gynecologists. Published by Wolters Kluwer Health, Inc.

Unauthorized reproduction of this article is prohibited.
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screening histories. The primary HPV screening test 

should not be used in women who no longer have a 

cervix. Which test to perform at 1-year follow-up in 

women with positive HPV primary screening test results 

and negative genotyping and cytology test results is not 
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is performed, it should be done with the approved test.
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the risk in women with a negative cotest result, and it is 
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111) (Table 2). This recommendation is a change from 
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ogy screening guidelines, which recommended routine 
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FDA-approved primary HPV screening test can be con-

sidered as an alternative to current cytology-based cervical 

cancer screening methods (8). 
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issues not specified in the product labeling. The test 

should not be used in women younger than 25 years; 
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ogy alone. Rescreening after a negative primary HPV 

screening result should occur no sooner than every  

3 years. Positive test results should be triaged with geno-

typing for HPV-16 and HPV-18, and if the genotyping 

test results are negative, with cytology testing. If geno-

typing and cytology test results are negative, patients 

should have follow-up testing in 1 year.

Although not explicitly stated in the interim guid-

ance, several other points are important. Screening 

should stop at age 65 years in women with negative 

Table 2. Management of Cervical Cancer Screening Results ^

Screening Method    Result Management

Cytology screening alone Cytology negative  Screen again in 3 years

 ASC-US cytology and reflex HPV negative  Cotest in 3 years

 All others Refer to ASCCP guidelines*

Cotesting Cytology negative, HPV negative Screen again in 5 years

 ASC-US cytology, HPV negative Screen again in 3 years

 Cytology negative, HPV positive Option 1: 12-month follow-up with cotesting

  Option 2: Test for HPV-16 or HPV-18 genotypes

     • If positive results from test for HPV-16 or HPV-18, 
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     • If negative results from test for HPV-16 and  
       HPV-18, 12-month follow-up with cotesting
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Abbreviations: ASCCP, American Society for Colposcopy and Cervical Pathology; ASC-US, atypical squamous cells of undetermined significance; HPV, human  
papillomavirus.

*Massad LS, Einstein MH, Huh WK, Katki HA, Kinney WK, Schiffman M, et al, for the 2012 ASCCP Consensus Guidelines Conference. 2012 Updated Consensus Guidelines 
for the Management of Abnormal Cervical Cancer Screening Tests and Cancer Precursors. J Low Genit Tract Dis 2013;17:S1–S27.

Modified from Saslow D, Solomon D, Lawson HW, Killackey M, Kulasingam SL, Cain J, et al. American Cancer Society, American Society for Colposcopy and Cervical 
Pathology, and American Society for Clinical Pathology screening guidelines for the prevention and early detection of cervical cancer. ACS-ASCCP-ASCP Cervical Cancer 
Guideline Committee. CA Cancer J Clin 2012;62:147–72, with additional modifications based on Massad LS, Einstein MH, Huh WK, Katki HA, Kinney WK, Schiffman M, 
et al, for the 2012 ASCCP Consensus Guidelines Conference. 2012 Updated Consensus Guidelines for the Management of Abnormal Cervical Cancer Screening Tests 
and Cancer Precursors. J Low Genit Tract Dis 2013;17:S1–S27.

Copyright ª by The American College of Obstetricians

and Gynecologists. Published by Wolters Kluwer Health, Inc.

Unauthorized reproduction of this article is prohibited.



What is the role for cervical cancer screening 

with HPV testing alone?



BMJ 2008;377:a1754

.

The cumulative incidence rate of CIN3+ after 
six years was 0.27%(CI 0.12%-0.45%) among

women with negative for HPV at baseline but
among women with negative results on 

cytology was 0.97%,(CI 0.53% to 1.34%)

The cumulative incidence rate among 
women with negative cytology results 
who were positive for HPV increased 
continuously over time, reaching 10% at 
six years, whereas the rate among 
women with positive cytology results 
who were negative for HPV remained 

below 3%.



CIN2+ CIN3+



After 5 years of follow-up, the cumulative probability of CIN3+ was 

0.17%  in HPV-negative women and 0.16%  in women 

with negative results for both cytology and HPV in 

Kaiser Permanente, Northern California. 

Katki HA,. J Low Genit Tract Dis 2013



CIN2+ CIN3+



HPV testing alone

HPV-negative women HPV-positive women 

re-invited in 3-5 
years

reflex cytology 

to colposcopy if it is ASC-US or more 

if cytology is normal women are re-
invited for newHPV testing after 12
months and referred to colposcopy if 
still positive.

If the newHPV test is negative  a new 
screening  in 3- 5 years.

(X)

(X)

HPV type 16/18 positive, Cytology normal
Refered to colposcopy



Should administration of the HPV vaccine change 

how cervical cancer screening is performed?



2015;5:e007921



Across all strategies, the effect of the vaccine was to

steadily reduce CIN 2/3 incidence until the system

approached a steady state (Figure 3). The largest reduction

was accomplished by adopting F&M12+CUF&M.

Cervical cancer curves shared the same qualitative features

of those of CIN 2/3 (Figure 4). However, because cervical

cancer progresses slowly, the effect of vaccination on the

reduction in incidence and cancer deaths was more gradual

compared with that for CIN 2/3 (Figures 3 and 4).

For genital warts, the reduction occurred sooner

(Figure 5A and 5B). Female-only vaccination strategies

were effective in reducing genital warts incidence among

adolescent girls and women (Figure 5B) and were also

effective in reducing the incidence of genital warts among

males, but were not as effective as strategies that included

male vaccination (Figure 5A).

F&M12+CUF&M had the most effect on the number

of cases of genital warts, CIN, and cervical cancer.

Compared with screening only, this strategy substantially

reduced the long-run, overall number of genital warts

(97%), CIN 2/3 (91%), and cervical cancer cases (91%)

among adolescent girls and women.

Economic Impact of HPV Vaccination 

Strategies (Reference Case)

F&M12 was less effective and more costly (dominat-

ed) than F12-only+CUF-only (Table 1). The incremental

cost-effectiveness ratio (ICER) of F12-only+CUF-only

was US $4,666/QALY, and the most effective strategy

(F&M12+CUF&M) had an ICER of $45,056/QALY.

Sensitivity Analyses

With 10 years’ duration of protection, vaccination

reduced disease incidence steadily until »10–15 years after

vaccination, when the loss of immunity among vaccinated

persons and increased numbers of unvaccinated persons

reversed these trends and caused the incidence to rise

(Figure 6). The rise in incidence continued until years

20–30, after which, it fell steadily until a steady state was

approached. The timing and magnitude of the reduction

and resurgence in incidence depended on the strategy. The

largest reduction and lowest rebound were accomplished

by using F&M12+CUF&M. If the duration of protection

was only 10 years, long-term reductions in the annual

number of cases of genital warts among males, CIN 2/3,

and cervical cancer would be 36%, 25%, and 28%, respec-

tively. In addition, ICERs increased by changing the dura-

tion of protection from lifelong to 10 years (Table 2).

The long-term cervical cancer incidence and ICER

were not very sensitive to changes in the degree of vaccine

protection against infection and disease. However, the

results were sensitive to varying vaccination coverage. For

example, the impact of vaccination on cervical cancer was

lower when coverage was 50% compared with 90%

(Figure 7). Lower coverage made vaccinating adolescent

boys and men more cost-effective (Table 2). Increasing

vaccination cost and quality of life weights increased

ICERs.

Lower discount rates resulted in higher costs and

QALY for each vaccination strategy. Discounting both

costs and QALY at 1% decreased ICERs of the nondomi-

nated strategies: F12-only+CUF-only had an ICER of

$448/QALY, whereas the ICER of F&M12+CUF&M was

$28,614 /QALY. With a 5% discount rate, ICERs of these

2 strategies increased to $10,138/QALY and $64,413/

QALY, respectively. HPV prevalence and burden of HPV-

related diseases increased with shorter duration of natural

immunity. A higher background rate of disease made the

impact of vaccination look more favorable. For example,

with 10-year duration of natural immunity, F12-only+

CUF-only was cost-saving, whereas the ICER of F&M12+

CUF&M was $11,567/QALY.

When the effects of herd immunity and benefits of

prevention of HPV 6/11 were removed, the ICER of F12-
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Figure 3. Incidence of cervical intraepithelial neoplasia (CIN) 2/3

due to human papillomavirus 6/11/16/18 infection among girls and

women >12 years of age, by vaccination strategy. 

Figure 4. Incidence of cervical cancer due to human papillo-

mavirus 16/18 infection among girls and women >12 years of age,

by vaccination strategy.
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Elbasha EH,.Emerg Infect Dis 2007 



1. Bivalent vaccine, which covers HPV-16 and HPV-18;

2. Quadrivalent vaccine, which in addition to HPV-16 and HPV-
18 also covers HPV-6 and HPV-11

3. 9-valent vaccine



Schiffman, J Nat Cancer Inst, 85:958, 1993 and Liaw, J Nat Cancer Inst, 91:954, 1999

High risk HPV types and related CIN and cervical cancer



Cancer Medicine 2017; 6(11):2723–2731



The rate of vaccine administration is far from 100%,

It often is difficult to ascertain who has been 
vaccinated or who has received all three doses of the 
vaccine 

Long-term efficacy of the vaccine remains incompletely 

established. 

Aditional issues



Women who have received the 
HPV vaccine should be screened 
according to the same guidelines 
as women who have not been 

vaccinated.



In vaccinated women cytology will have a  lower positive 
predictive value (PPV) for CIN2+ in vaccinated women 

..due on on the strong reduction in prevalence of CIN2+ 
among vaccinated women.

..depending on the lower prevalence of infections by 
high-risk HPV types and on the lower risk of progression 
to CIN2+ of infections from non-HPV16/18 genotypes.

..are false positive cytological abnormalities caused by 
low risk HPV infections

Reduced sensitivity of cytology
Palmer TJ,BJC,2016  

Screening with Cytology
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For the screening of a vaccinated 

population, HPV testing alone may 
be reasonable

BMJ 2008;377:a1754



When and which interval?

Screening intervals longer than the current 
ones will be safe in vaccinated women

> 30 years



Thank you 


