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Limited sensitivity for >= CIN 2

Does not establish risk

Highly complex
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Cervical Cancer Screening Recommendations and
Guidelines Are Based on Age

Cervical Cancer Screening Recommendations and
Guidelines ACS and ACOG, 2012 USPSTF, 2018
Screening Methods for Women Based on Age

Ages 21-29 years Pap every 3 years Pap every 3 years
Ages 30-65 years 1) Co-testing (HPV and Pap)   

every 5 years (preferred)
2) Pap alone every 3 years

1) Co-testing every 5 years
2) Pap alone every 3 years
3) HPV alone every 5 years

Age to start Age 21 years Age 21 years
Screening among
fully vaccinated Same as for non-vaccinated Same as for non-vaccinated

16

*All guidelines recommend that women who have been adequately screened can discontinue Pap at age 65.

ACS: American Cancer Society
USPSTF: US Preventive Services Task Force
ACOG: American College of Obstetricians and Gynecologists11
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2020 ACS 2012 ACS 2018 USPSTF

Age 21‒24 No screening Pap test every 3 years Pap test every 3 years

Age 25‒29 HPV test every 5 years (preferred)
HPV/Pap cotest every 5 years 
(acceptable)
Pap test every 3 years (acceptable)

Pap test every 3 years Pap test every 3 years

Age 30‒65 HPV test every 5 years (preferred)
HPV/Pap cotest every 5 years 
(acceptable)
Pap test every 3 years (acceptable)

HPV/Pap cotest every 3 years 
(preferred)
Pap test every 3 years (acceptable)

Pap test every 3 years, 
HPV test every 5 years, or HPV/Pap 
cotest every 5 years

Age 65 and older No screening if a series of prior tests 
were normal

No screening if a series of prior tests 
were normal

No screening if a series of prior tests 
were normal and not at high risk for 
cervical cancer

Difference between recommendations of 2020 ACS, 2012 ACS and 2018 USPSTF
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WHO CALLS FOR “A WORLD FREE OF CERVICAL CANCER” --
EACH COUNTRY SHOULD MEET THE 90-70-90 TARGETS BY 2030 TO GET ON THE PATH TO ELIMINATE
CERVICAL CANCER WITHIN THE NEXT CENTURY

https://www.who.int/initiatives/cervical-cancer-elimination-initiative
http://www.who.int/dg/speeches/2018/UNGA-cervical-cancer/en/ ; IPV 2018 (R. Herrero, IARC)
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https://www.who.int/initiatives/cervical-cancer-elimination-initiative
http://www.who.int/dg/speeches/2018/UNGA-cervical-cancer/en/


2021 WHO GUIDELINE RECOMMENDATION
HPV DNA TEST SCREENING IS RECOMMENDED

https://www.who.int/news/item/06-07-2021-new-recommendations-for-screening-and-treatment-to-prevent-cervical-cancer
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Primary HPV Screening: Recommendations 
and Benefits: 
1. A negative hrHPV test provides greater reassurance of low CIN3+ risk 

than a negative pap (cytology) result. 
2. Because of equivalent or superior effectiveness, primary hrHPV 

screening can be considered as an alternative to cytology based 
cervical cancer screening. 

3. More reproducible than Pap cytology.
4. Negative test (and most women will test negative) associated with 

very low risk of developing precancer / invasive cancer (also, a much 
better predictor).

5. More sensitive than cytology (lower FN rates): pick up most women 
with precancers.
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HPV test is more sensitive and detects more high grade precursor 
lesions compared to pap smear

Evidence from cross-sectional studies

Year No. End point Pap HPV

Petry1 2003 8,466 CIN2+ 44% 98%

Ronco2 2006 16,706 CIN2+ 74% 97%

Bigras3 2005 13,842 CIN2+ 59% 97%

Mayrand4 2007 10,154 CIN2+ 58% 83%

Ikenberg5 2013 19,205 CIN2+ 66% 93%

ATHENA6 2014 40,901 CIN3+ 43% 92%

Onclarity trial7 2017 33,858 CIN3+ 59% 93%

1. Br J Cancer . 2003 May 19;88(10):1570-7. doi: 10.1038/sj.bjc.6600918.
2. J Natl Cancer Inst . 2006 Jun 7;98(11):765-74. doi: 10.1093/jnci/djj209.
3. British Journal of Cancer volume 93, pages575–581 (2005)
4. N Engl J Med . 2007 Oct 18;357(16):1579-88. (https://www.nejm.org/doi/full/10.1056/NEJMoa071430)
5. J Natl Cancer Inst . 2013 Oct 16;105(20):1550-7. doi: 10.1093/jnci/djt235.
6. Wright, T. C., et al. Gynecol Oncol 2015; 136(2):189-197
7. Gynecol Oncol  2018 Jun;149(3):498-505. doi: 10.1016/j.ygyno.2018.04.007
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CCCaST Study: First Screening Round Results*

* 10,171 women in Montreal and St. John’s, aged 30-69 years, randomized
to Pap or HPV as primary screening method; detection of CIN2+; estimates
corrected for verification bias (Mayrand et al., NEJM 2007 357: 1,579-88)

Indices Screening test Estimate (95%CI)

Sensitivity
Pap 55.4 (33.6-77.2)
HPV 94.6 (84.2-100)

Specificity
Pap 96.8 (96.3-97.3)
HPV 94.1 (93.4-94.8)

PPV
Pap 7.1 (4.8-10.3)
HPV 6.4 (5.0-8.0)

NPV
Pap 99.8 (99.7-99.9)
HPV 100 (98.6-100)

CCCaST:  Canadian Cervical Cancer Screening Trial
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Projected Measures of Clinical 
Management for Disease (≥CIN3)

Presented to FDA panel, 124
Wright TC Jr, Stoler MH, Behrens CM, Sharma A, Zhang G, Wright TL. Gynecol Oncol. 136 (2015) 189-197. 

Algorithm
Screening

Tests
≥CIN3 
Cases

No. 
missed 
cases Colpos

Colpos per 
≥CIN3

Cytology alone 45,166 179
0.3 %

168
0.3% 1,934 10.8

HPV Primary  
Screening

52,651 294
0.5 %

53
0.1% 3,769 12.8

Co-Testing* 82,994 240
0.3 %

107
0.1% 3,097 12.9

*Co-testing for women 30+, Cytology with ASC-US triage for women 25-29
Co-testing is not supported by US Guidelines for women <30 years

Primary HPV screening 或 co-testing 較 Cytology 能找出更多 HSIL，但須要
做陰道鏡檢查的次數僅微幅增加

11
1年
度T
AO
G年

會專
用



C
IR

 ≥
C

IN
3 

(%
)

應選擇具有臨床數據佐證，三年後罹癌率低的HPV檢測
Presented to FDA panel, 12 March 2014

Wright TC, et al, Gynecol Oncol (2014), http://dx.doi.org/10.1016/j.ygyno.2014.11.076

抹片陰性

HPV陰性

抹片& HPV雙陰性

Athena trial
抹片, HPV 或 co-testing單次檢測為陰性，

三年內發生CIN3以上的機率

The lower risk of disease of a negative hrHPV at Baseline confirms 
the safety of a negative hrHPV result over 3 years11
1年
度T
AO
G年

會專
用



Cytology 1x/yr Cotesting 1x/5yrs
BMJ 2008;377:a1754

Rationale For Screening Interval
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At longer intervals HPV-based 
screening provides 60-70% greater 
protection against invasive cervical 
carcinomas compared with cytology
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Study Length Effect on ≥CIN3

Khan MJ, et al. J Natl Cancer Inst 2005
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NILM Women ≥CIN3 over 10 years by hrHPV genotype

Disease Course:  HPV16 and HPV18 distinguish themselves from the other pooled hrHPV, 
providing a better representation of genotype oncogenicity
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HPV Genotype
Implications for Screening and Management

Risks of CIN3 by HPV Type Groups and Cytology, NCI/KPNC PaP cohort

Extended HPV genotyping
gives information about:
● Individual risk

25

20

HPV16

High-risk and
Common Type

● Insight into how common is
each type of virus

HPV16 was both high-risk
and common
Other types with lower risk

15

10

5

HPV45

Moderate-risk and Less
Common Types

HPV18

HPV33/58
HPV31

HPV52

● Consider different management? HPV51 HPV39/68/35 Potential for
different

0 Lower Risk Types HPV59/56/66 management?

Type restriction in low-resource settings 500 1000

Number of women positive

1500

36 Adapted from Schiffman M, Hyun N, Raine-Bennett TR, et al. Int J Cancer 2016 Dec 1;139(11):2606–15
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Why Start at 25 years of age?

From 3/12/2014 FDA Panel Materials
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53

2021 WHO guideline recommendation

*https://www.who.int/news/item/06-07-2021-new-recommendations-for-screening-and-treatment-to-prevent-cervical-cancer
*Correlation study data from Roche
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2021 WHO guideline recommendation

*https://www.who.int/news/item/06-07-2021-new-recommendations-for-screening-and-treatment-to-prevent-cervical-cancer
*Correlation study data from Roche

Note
WHO考量不同國家因民情
或醫療資源不同，接受將
自採樣本納入HPV DNA 
testing可用檢體中

亦有多個研究指出自採與
醫師採檢的一致性高
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https://www.nsu.govt.nz/health-professionals/national-cervical-screening-programme

From July 2023, the primary test for 
cervical screening will change from 
cytology to HPV testing, 
with the option of self-testing.
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https://www.nsu.govt.nz/health-professionals/national-cervical-screening-programme

From July 2023, the primary test for 
cervical screening will change from 
cytology to HPV testing, 
with the option of self-testing.

Note
紐西蘭在2023將實施HPV 
primary screen，直接將
Self-test加入test algorithm
中
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Why is HPV Testing an Attractive Option for 
Cervical Cancer Screening?
1. More sensitive and reproducible than the Pap test.
2. More “upstream” in the carcinogenic process, thus enabling a      

longer safety margin for screening intervals.
3.  Assesses future risk (and not just the presence of current disease).
4.  Can be automated, centralized , and be quality-checked for large  

specimen throughput.
5.  May be more cost-effective than cytology if deployed for high volume  

testing, such as in primary screening.
6.  A more logical choice for screening women vaccinated against HPV 

infection.
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Psychosocial Impact of HPV + test results
Summary 

Testing positive for HPV may have an 
adverse psychosocial impact:
• Surprise and increased anxiety
• Distress
• Cervical cancer worry
• Feeling stigmatised
• Feeling ashamed
• Concern about sexual relationships
• Worry about disclosing results to others
• Risk of colposcopy and surgery
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Combined Vaccination and Screening Program for
Low-resource Settings

Progression of HPV Infection to Cervical Cancer Over Woman’s Lifetime

Normal

1-Dose
Vaccination

HPV
infection Precancer Cancer

Extended age range of
vaccination reduces HPV

population prevalence faster

HPV screen and treat
reduces cancer

prevalence faster

HPV Screening (with Triage)

41 Wentzensen N & Schiffman M Lancet Public Health 2018 Jan;3(1):e6–e7
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國健署為提升癌症防治成效，
111年延續“子宮頸抹片+HPV Test試辦計畫” 

補助HPV檢測
• 針對45歲以上
• 六年未篩者11

1年
度T
AO
G年

會專
用



Primary HPV screening in Singapore
HPV DNA test is recommended

Position statement1: Format of Primary HPV Screening
Primary HPV screening should employ the use of a PCR based assay to detect HPV DNA.
The test should provide the following information to be clinically useful: 

1. HPV 16 subtype identification 
2. HPV 18 subtype identification 
3. High-risk group identification which should include subtypes 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68.

1. https://www.sccps.org/wp-content/uploads/2018/03/SCCPS-Scientific-Committee-Position-Paper-on-HPV-Screening.pdf

National screening from pap smear (2004) to primary HPV screening (2016)
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Cost-effectiveness study to support primary HPV
screening (in Thailand)

Wichai et al. Gynecologic Oncology Reports 22 (2017) 58–63

Cytology

LBC

HPV with 16/18 
genotyping and 
reflex LBC

HR-HPV testing alone

High risk HPV testing alone was most effective 
and less expensive
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