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ARE YOU A GOOD 
CYTOPATHOLOGIST?



CLIA ‘88

Can laboratory statistics be 
used to ensure practice 
patterns are in line with 

accepted norms?
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For a cytology laboratory, performance metrics should be chosen based on 3 
key features. The measures should: 

(1) be based on data that are relatively easily obtained, 

(2) monitor aspects of practice that can impact patient care,  

(3) provide information to help explain cytologist practice patterns, hopefully 
with insights as how to correct any values that might fall outside standard 
practice norms.

Key Cytopathology Quality Measures

Adhere to established diagnostic criteriaAdhere to established diagnostic criteria

Monitoring diagnostic category utilization ratesMonitoring diagnostic category utilization rates

Surgical follow up  local ROMSurgical follow up  local ROM

Incorporate molecular testing resultsIncorporate molecular testing results



Cytology Reporting Systems

WHO books in the works: 
• Soft tissue, Liver, Breast, Kidney/Adrenal, Head and Neck



Diagnostic Categories

BenignBenign AUSAUS
Follicular 
Neoplasm
Follicular 
Neoplasm

Suspicious for 
Malignancy

Suspicious for 
Malignancy

MalignantMalignant

Categorical data!



12.2%

62.2%

8.1%

5.8%

3.8% 7.9%
Non-Diagnostic

Benign

AUS

FN

Sus Malig

Malignant

n=145,066 FNAs (38 studies; 22 west,16 east)

Cancer Cytopathol 2020;128:238-249.



~ ASCUS:SIL ratio Pap Smears

AUS:M ≤ 3.0

Utility of using internally 
derived statistics



TBSRTC 3rd ed Risk of Malignancy: both means and expected ranges
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ROM Gold standard: surgical resection correlation 



Issues with surgical end points
• Not all nodules are resected (especially Thyroid -

AUS)
 Verification bias

• Additional layer of diagnostic subjectivity by the 
surgical pathologist
 Multiple degrees of freedom to control

• Temporal gap between FNA and resection
 Lagging outcome indicator

• Surgical outcome data is a labor-intensive manual 
process
 Worth the effort?

Are there viable alternatives?

Molecular testing in cytopathology: 
a suitable surrogate endpoint?



Surrogate endpoints vs. clinical outcomes in clinical trials:

 when the clinical outcomes might take a very long time to study

 where the clinical benefit of the surrogate endpoint is well 
established in disease
 Must predict or correlate with clinical outcome

Between 2010 and 2012, the FDA approved 45 percent of new 
drugs on the basis of a surrogate endpoint.
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Molecular testing –
suitable surrogate endpoint?
Advantages:
TAT: Molecular testing done concurrently (or reflexively) 
with cytology.
Accuracy: Many genomic alterations are highly correlated 
with malignancy/neoplasia.

Disadvantages:
Cost: Molecular tests can be expensive, and their 
widespread use may increase healthcare costs.
Technical Expertise: Adequate technical expertise is 
required to perform and interpret molecular tests accurately.
Standardization: Standardization of testing protocols and 
reporting guidelines is essential for consistent results.
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Surgical endpoint only
AUS ROM: 26/114  22.8%

Surgical and Molecular endpoints
AUS ROM: 26/252  10.3%

Cancer Cytopathol 2021;129:947-955.

Thyroid molecular testing 
provides more accurate ROMs



Can you use metrics to help 
explain WHY practice patterns 

may deviate from targets?
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HOW?

B

↑ AUS Rate
↓ GSC-S Rate

Likely overcalling TBS II

C ↑ AUS Rate
↑ GSC-S Rate

Likely undercalling
TBS IV or V

D

↑ AUS Rate
@ lab average for GSC-S Rate

Combination of over & undercalls
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Cancer Cytopathol 2022;130:259-274.



How to monitor these 
metrics?

 Don’t overreact to noise in the data

Closing the loop: 
Cytopathologist Feedback

Frequency of 
monitoring

Overreacting 
to noise in 
the data

Monthly dashboard 
(Reviewed quarterly)
 Unsat rates
 Specimen ID errors
 Log in TAT
 Sign-out TAT

Cytopathologist reports
(Q 6 months, confidential)
 Individual and lab averages

Non-GYN diagnostic categories
• Overall and specimen type

GYN diagnostic categories
• ASCUS/SIL ratio
• % hrHPV+ for each category 

Weiss V et al. J Am Soc Cytopathol. 2022;11(2):87-93.





Statistics mean nothing to the individual

Inherent tension 
 Diagnosing what you see on each slide, while being mindful of individual tendencies 
to overcall/undercall findings

Thyroid AUS rate (%)

0 10 20 30 40



Cytology laboratory as model for quality 
assurance monitoring

Standardized reporting systems (categorical reporting) 
-combined with-

Histologic (molecular testing) outcomes

Thoughtful evaluation of metrics can:
Facilitate monitoring of cytopathologist performance
Explain WHY practice patterns may deviate from the 

accepted norms
Provide feedback to improve/modify practice

Summary

Paul VanderLaan MD, PhD
Director of Cytopathology, Surgical Pathology, and Thoracic Pathology

Beth Israel Deaconess Medical Center
Associate Professor of Pathology

Harvard Medical School
PVANDERL@BIDMC.HARVARD.EDU

Laboratory Quality 
Assurance 

(Through the Lens of the 
Bethesda System for Reporting 

Thyroid Cytopathology)



Extras…

Application of molecular testing 
QA metrics to other specimens?

Most useful for monitoring the Indeterminate categories



Cervical cytology

Cibas and Ducatman’s Cytology 6th ed. 2026.

Application of molecular testing QA metrics to 
other specimens?

Urine cytology

- Atypical rate

- Correlation with ancillary testing



Application of molecular testing QA metrics to 
other specimens?

CBD brushings/EUS-FNA 

Atypical – Over/under call?

J Mol Pathol. 2021;2(1):11-22.

Updated from:
VanderLaan et al. Cancer Cytopathol. 2021;129(3):179-181.

December 2024
Landscape of genomic alterations in NSCLC 

with corresponding FDA-approved 
therapeutic options (May 2025)


