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Background 

■ The transition from cytology to molecular testing for high-risk HPV 

for primary cervical screening continues apace. It is important to 

develop strategies that reflect the new era of cervical screening not 

least of which ensure the quality of the HPV test applied. 

■ United States: HPV testing is performed as a co-test in conjunction 

with cytology in women 30 years of age or older.  

■ Primary HPV screening (inclusive of HPV genotyping) can be done 

for women 25 years of age or older. As per the 2019 American 

Society for Colposcopy and Cervical Pathology (ASCCP) consensus 

guidelines, reflex cytology needs to be performed for positive HPV 

results. 

 



ASCCP Risk Based Guidelines 

■ The new guidelines use current and past results (HPV status, Pap 

and biopsy) to create individualized assessments of a patient’s 

risk of progressing to pre-cancer or cancer. 

■ Positive primary HPV screening tests should have additional 

reflex triage testing. (e.g. reflex cytology) 

■ The cytology test at baseline was treated as a stand-in for reflex 

cytology and included as a triage approach. 

■ HPV16/18 may not be an ideal triage approach in relatively young 

women, because it is difficult to ascertain if a young woman with 

HPV16/18 positivity is transient or persistent infected by 

HPV16/18. 

 

 



 



Reflex cytology for triage of high-risk HPV positive women 



Integrating HPV testing in cervical cancer screening  

■ 檢測實驗室應通過HPV檢測項目的 CAP / TAF 實驗

室認證 

■ HPV檢測結果必須參照 HPV genotyping 

■ 限使用國民健康署計畫核可已通過食藥署醫療器材許

可證核准之醫療器材檢測試劑，檢測操作平台須合於

仿單建議 

■ 報告內容須有風險分級、檢體種類、檢測結果、與處

置建議 



Prevalence of genotype-specific HPV infection and cervical 
neoplasia in Taiwan 

■ Chen et al. (2011): The overall HPV prevalence was 16.2% for 

10,602 eligible participants, and 13.8% for 10,190 cytologically 

normal participants. 

■ The HPV-positivity (any type) was 13.8, 44.1, 76.0, 98.5 and 

100% for the cytological findings of normal, ASCUS, LSIL, HSIL 

and cancer, respectively.  

■ The age-specific HPV prevalence was 14.6%, 15.0%, 17.6% and 

20.1% for 30-39, 40-49, 50-59 and 60-65 years, respectively.  

Chen, H.C.; You, S.L.; Hsieh, C.Y.; Schiffman, M.; Lin, C.Y.; Pan, M.H.; Chou, Y.C.; Liaw, K.L.; Hsing, A.W.; Chen, C.J. 
Prevalence of genotype-specific human papillomavirus infection and cervical neoplasia in Taiwan: a community-based 
survey of 10,602 women. Int J Cancer 2011, 128, 1192-1203 



Chen, H.C.; You, S.L.; Hsieh, C.Y.; Schiffman, M.; Lin, C.Y.; Pan, M.H.; Chou, Y.C.; Liaw, K.L.; Hsing, A.W.; Chen, C.J. 
Prevalence of genotype-specific human papillomavirus infection and cervical neoplasia in Taiwan: a community-based 
survey of 10,602 women. Int J Cancer 2011, 128, 1192-1203 



Chao A, Huang HJ, Lai CH. Human papillomavirus research on the prevention, diagnosis, and prognosis of cervical cancer in Taiwan. Chang Gung 
Med J. 2012 Jul-Aug;35(4):297-308. 



Prevalence of genotype-specific HPV infection and cervical 
neoplasia in Taiwan 

■ Chang et al. 2021: The prevalence of high risk HPV 

(hrHPV) and HPV16/18 was 10.5% and 3.0%, 

respectively. 

■ HPV16/18 genotyping and cytology for HSIL+ had a 

sensitivity for CIN3+ of 71.8% and 75.7%, 

respectively, and a specificity of 77.3% and 93.7%, 

respectively. 

Chang, C.L.; Ho, S.C.; Su, Y.F.; Juan, Y.C.; Huang, C.Y.; Chao, A.S.; Hsu, Z.S.; Chang, C.F.; Fwu, C.W.; Chang, 
T.C. DNA methylation marker for the triage of hrHPV positive women in cervical cancer screening: Real-
world evidence in Taiwan. Gynecol Oncol 2021, 161, 429-435. 



 



Diagnostic performance of HPV16/18 and Cytology 

 

Chang, C.L.; Ho, S.C.; Su, Y.F.; Juan, Y.C.; Huang, C.Y.; Chao, A.S.; Hsu, Z.S.; Chang, C.F.; Fwu, C.W.; Chang, 
T.C. DNA methylation marker for the triage of hrHPV positive women in cervical cancer screening: Real-
world evidence in Taiwan. Gynecol Oncol 2021, 161, 429-435. 



HPV Testing for Screening 

■ More sensitive than Pap 

■ Specificity is less than Pap 

■ Combination of Pap and HPV increases sensitivity, 

but reduces specificity 

 

 



Uses for HPV Testing 

1. HPV DNA Testing (Under ASCCP Guidelines): 

● Management of ASC-US 

● Primary screening 

● Secondary follow‐up ‐ abnormal Pap 

● Follow‐up post treatment 

2. Quality management 

 



Role of HPV testing in cytology laboratory 



Quality control in cytology laboratory 



What is the role of HPV testing in cytology laboratory 

■ With an increase in HPV vaccination, the prevalence of 

oncogenic HPV infection is expected to decrease. In a 

vaccinated low-risk population, cytologic abnormalities are 

progressively going to be less prevalent and more difficult to 

detect. 

■ Women with false-negative Pap test results who are 

subsequently diagnosed with HSIL often have a history of HPV 

positivity. 

■ HPV testing results provide us with useful information to focus 

our quality assurance efforts on cases that are more likely to be 

false negative.  

 

 



What is the role of HPV testing in cytology laboratory 

■ The CAP Gynecologic Cytopathology Quality Consensus 

Conference Working Group 2 recommended that all readily 

identifiable Negative for intraepithelial lesion or malignancy 

(NILM) and HPV-positive Pap tests be prospectively 

rescreened. 

■ Results of the CAP survey (2019):  41% of the participating 

laboratories having incorporated the HPV testing results into 

their prospective rescreening process.  



Quality Program Uses for HPV testing 

■ HPV rates and incidence can and should be a component of a 

cytology laboratories QA/QC process. 

■ Data should be derived from both reflex and co‐test 

specimens. 

■ HPV rates from reflex ASCUS testing should be monitored for 

the laboratory as well as individual pathologists and 

cytotechnologists 

■ If HPV testing is not done in the same laboratory efforts 

should be made to obtain the information. 

 

 

 



High risk HPV positive rates for ASC‐US, ASC‐H and NIL 
percentile 

Zhao, C.; Moriarty, A.T.; Ghofrani, M.; Husain, M.; Tambouret, R.H.; Laucirica, R.; Laser, A.; Fischer, A.; Ocal, I.T.; 
Souers, R.J.; et al. Human papillomavirus testing and reporting rates in 2012: results of a College of American 
Pathologists national survey. Arch Pathol Lab Med 2015, 139, 757-761 



High risk HPV positive rates for ASC‐US, ASC‐H and NIL 
percentile 



HPV Genotyping Results for ASC‐US, ASC‐H and NIL percentile 

Zhao, C.; Crothers, B.A.; Ghofrani, M.; Li, Z.; Souers, R.J.; Hussain, M.; Fan, F.; Ocal, I.T.; Goodrich, K.; Shen, R.; et 
al. Human Papillomavirus Genotyping Testing Practice in 2014: Results of a College of American Pathologists 
National Survey. Arch Pathol Lab Med 2016, 140, 1364-1370 



Results from the CAP laboratory-based survey 

■ More than half of laboratories (53.3%) monitor HPV positive 

rates in Papanicolaou tests with ASCUS diagnoses.  

■ 28.8% laboratories reported that they compare HPV test results 

with ASCUS:SIL ratios for pathologist performance evaluation.  

■ When possible, individual HR-HPV+ rate for ASC-US should be 

compared with ASCUS:SIL ratios for pathologists to determine 

potential trends in overdiagnosis and underdiagnosis. 

 

Booth CN, Bashleben C, Filomena CA, Means MM, Wasserman PG, Souers RJ, Henry MR. Monitoring and ordering 
practices for human papillomavirus in cervical cytology: findings from the College of American Pathologists Gynecologic 
Cytopathology Quality Consensus Conference working group 5. Arch Pathol Lab Med. 2013;137(2):214-219. 



Indicators to assist in improving the quality of gynecologic 
cytology interpretations 

■ Relative frequency of ASC-US : SIL 

■ Frequency of positive test results for high-risk human 

papilloma virus (HR-HPV) associated with a cytologic 

interpretation:  HR-HPV+ rate for ASC-US 

Cibas ES, Zou KH, Crum CP, Kuo F. Using the rate of positive high-risk HPV test results for ASC-US together with the ASC-US/SIL ratio in 
evaluating the performance of cytopathologists. Am J Clin Pathol. 2008;129(1):97-101. 



Indicators to assist in improving the quality of gynecologic 
cytology interpretations 

■ Monitoring ASCUS:SIL ratios is important because ratios 

higher than 3:1 likely represent diagnostic uncertainty, 

reflected as an overdiagnosis of normal Papanicolaou 

tests as ASCUS or an underdiagnosis of SIL as ASCUS, or 

both.  

■ It has been suggested that a cytotechnologist’s 

ASCUS:SIL ratio should not be less than 1.5, because a 

low ASCUS:SIL ratio may represent a loss of diagnostic 

sensitivity for detecting abnormalities. 



Indicators to assist in improving the quality of gynecologic 
cytology interpretations 

■ Monitoring HPV+ ASCUS rate gives a broader assessment 

of an individual’s performance.  

■ An overly high HPV+ ASCUS rate may indicate low 

sensitivity in detecting ASCUS, and/or underdiagnosis of 

SIL as ASCUS.  

■ A low HPV+ ASCUS rate may indicate overdiagnosis of 

normal Papanicolaou tests as ASCUS. 



Indicators to assist in improving the quality of gynecologic 
cytology interpretations 

■ Measuring the ASC-US/SIL ratio and the HR-HPV+ rate for ASC-

US is straightforward and can provide valuable confidential 

feedback to individual cytopathologists.  

■ Neither allows the identification of true-positive, false-positive, 

true-negative, and false-negative results, all of which are 

necessary for a calculation of sensitivity and specificity 

Cibas ES, Zou KH, Crum CP, Kuo F. Using the rate of positive high-risk HPV test results for ASC-US together with the ASC-US/SIL ratio in 
evaluating the performance of cytopathologists. Am J Clin Pathol. 2008;129(1):97-101. 



Examples of QA/QC Processes using HPV Testing 



Examples of QA/QC Processes using HPV Testing 

■ Pathologist with an ASC‐SIL ratio of 4.2 (lab average: 1.6) and 

HR-HPV rate in ASCUS cases: 40% (lab average: 37%) 

1. Is overcalling reactive to ASC‐US 

2. Is undercalling LSIL to ASC‐US 

3. Is both undercalling LSIL and overcalling reactive 

4. May be doing any of the above 

 



 



1. cytopathologist 1 “overcalls” ASC-US and “underdiagnoses” SIL. 

2. cytopathologist 2 “underdiagnoses” SIL. 

3. cytopathologist 3 “overcalls” ASC-US. 

4.  cytopathologist 4 “overcalls” ASC-US and “overcalls” SIL. 

 Cibas ES, Zou KH, Crum CP, Kuo F. Using the rate of positive high-risk HPV test results for ASC-US together with the ASC-US/SIL ratio in 
evaluating the performance of cytopathologists. Am J Clin Pathol. 2008;129(1):97-101. 



5.  cytopathologist 5 “underdiagnoses” ASC-US and “underdiagnoses” SIL. 

6.  cytopathologist 6 “underdiagnoses” ASC-US /“overcalls” SIL / or both. 

7.  cytopathologist 7 “underdiagnoses” ASC-US and “underdiagnoses” SIL. 

8.  cytopathologist 8 “overcalls” ASC-US and “overcalls” SIL. 

 



 

Cibas ES, Zou KH, Crum CP, Kuo F. Using the rate of positive high-risk HPV test results for ASC-US together with the ASC-US/SIL ratio in 
evaluating the performance of cytopathologists. Am J Clin Pathol. 2008;129(1):97-101. 

Examples of QA/QC Processes using HPV Testing 



Examples of QA/QC Processes using HPV Testing 

“Dashboards for cytopathologists”   

■ 2 gynecologic metrics and 1 non-gynecologic metric:  

ASCUS:SIL ratio, HPV+ ASCUS rate, and AUS/FLUS thyroid 

interpretations. 

“Dashboards for cytotechnologists”  

■ 2 gynecologic metrics and 1 non-gynecologic metric, plus 2 others: 

percentage of Papanicolaou tests referred for CP review  

percentage of Papanicolaou tests interpreted as unsatisfactory 

■ Providing real-time, data-driven feedback that allows for personal 

engagement and encourages attention to performance 

benchmarks. 

Horback K, Sundling KE, Schmidt RJ, Cibas ES. Developing dashboards for performance improvement in cytopathology. 
J Am Soc Cytopathol. 2021;10(6):535-542. 



Gynecologic metric and Non-gynecologic metric 

■ ASCUS:SIL ratio: the green lab goal range is a ratio of 3:1 or less. 

■ HPV+ ASCUS rate: the lab goal for the HPV+ ASCUS rate is 

defined as falling within 1 standard deviation of the laboratory 

average. 

■ Proportion of AUS/FLUS thyroid interpretations:  TBS for 

Reporting Thyroid Cytopathology recommends limiting AUS 

interpretations to no more than 10% of all thyroid FNAs. 

 

 

 





 



Examples of QA/QC Processes using HPV Testing 

 



 



Examples of QA/QC Processes using HPV Testing 

■ Personalized dashboards enable individuals to access 

their performance metrics on demand and examine 

recent performance as well as patterns over time.  

■ For training programs, providing residents and fellows 

with access to data on the concordance of their 

interpretations with the final diagnosis might be helpful 

in fostering personal improvement. 

Horback K, Sundling KE, Schmidt RJ, Cibas ES. Developing dashboards for performance improvement in cytopathology. 
J Am Soc Cytopathol. 2021;10(6):535-542. 



Questionnaire survey of 2019 CAP Gynecologic Cytology 
Program 

■ Negative Papanicolaou tests with positive HPV result: 

Of 264 laboratories, 181 (68.6%) reported the cytology 

upon availability of the HPV test result and completion 

of the secondary review. 

■ Fewer laboratories (24.6%) reported the cytology 

results without holding them for HPV result and/or the 

completion of secondary review. 

■ 6.8% of the laboratories specified that the cytology 

results were reported when the HPV results were 

available and were not held until the completion of the 

secondary review(s). 

Goyal A, Davey DD, Souers RJ, Tabbara SO, Goodrich K, Booth CN. Rescreening Practices of Negative Papanicolaou Tests With Positive 
Human Papillomavirus Test Result. Arch Pathol Lab Med. 2022;146(1):78-83. 



Examples of QA/QC Processes using HPV Testing 

 



Current trends in the use of HPV test results in prospective 
rescreening of NILM Pap tests 

■ The CAP Gynecologic Cytopathology Quality Consensus 

Conference Working Group 2 recommended that all readily 

identifiable NILM HPV-positive Pap tests be prospectively 

rescreened. 

■ Knowledge of the HPV status while screening a Pap test 

generates a bias that increases the rate of abnormal cytology 

interpretations.  

■ The results of the CAP survey showed 40.6% of the participating 

laboratories having incorporated the HPV testing results into 

their prospective rescreening process.  



Difficulties in QA/QC from the College of American 
Pathologists’ laboratory-based survey 

■ It was too complex to obtain data from the laboratory 

information system, because Pap test results and HPV results 

were in separate systems 

■ Laboratories should be cautious in using HPV test results to 

change or influence cytologic interpretations. 

■ Barriers to rescreening of NILM HPV-positive Pap tests: Extracting 

the HPV testing/genotyping results from the laboratory 

information system in a timely manner may be problematic. 

 
Booth CN, Bashleben C, Filomena CA, Means MM, Wasserman PG, Souers RJ, Henry MR. Monitoring and ordering practices 
for human papillomavirus in cervical cytology: findings from the College of American Pathologists Gynecologic 
Cytopathology Quality Consensus Conference working group 5. Arch Pathol Lab Med. 2013;137(2):214-219. 



Brief Summary 
 

■ HPV rates and incidence can and should be a component of a 

cytology laboratories QA/QC process 

■ It is a valuable broad measure of laboratory quality to monitor HPV-

positive rates in ASCUS diagnosis. 

■ The percentage of HR-HPV-positive ASCUS cases in conjunction with 

the ASC-US:SIL ratio can be used as a quality assurance tool.  

■ Data should be derived from both reflex and co‐test specimens. If 

HPV testing is not done in the same laboratory, efforts should be 

made to obtain the information 

 



Q & A 


