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Introduction Results Samples
« Recent successes of HER2 antibody-drug conjugates (ADCs) have . n (%) I ' '
expanded patient eligibility for HER2—tor§eted thgeropy. Age ot Sample Collection gﬁoesd&?s%% n (%) | o= HEEZ'IS;:OCZ?:
« Accurate and consistent identification of patients who may 50-64 336 (29.9%) Clinical Stage 0a| ©
benefit from ADCs, by assessing HER2 expression, is critical. 65+ 580 (51.6%) | 612 (54.4%) B 1
+  Previous studies of agreement in HER2 scoring between Diagnosis (Dx) History . I 363 (32.3%) 2
pathologists highlight areas of discordance!. ggct?;'gn?éd Breast Cancer logg ((59 ;’f’)/) :'\'/ 22 ggjg A M3
« Al models have the potential to deliver more quantitative and Sex ' ER Status '
reproducible HER2 assessments. Male 16 (1.4%) Positive 963 (85.7%)
+ large-scale comparative evaluations of these models’ ‘Female 1108 (98.6%) Weakly Positive 15 (1.3%) ‘ ‘ D .
performqnce are currently lacking. HlftologlcaIGrade 140 (13.3%) PRNsetg(:tlve 146 (13.0%) » FIgUI:e.I: HER2 §cores Across Models
+ Friends of Cancer Research created a research partnership, The 5 702 (625%) ositive 815 (72.5%) < Providing Predicted ASCO/CAP HER2
Digital PATH Project, to describe and evaluate the agreement of 3 231 (20.6%) Negative 309 (27.5%) o Scores. The tile plot depicts predicted
HER2 assessment across independently developed Al models. Not Recorded 42 (3.7%) Ki-67 Status = ASCO/CAP HER2 scores by the 7
Histology 0-10% 537 (47.8%) | mode/ls that growded prfedlcteclz:
o Ductal 879 (78.2%) 11-100% 523 (46.5%) ASCO/CAP HER2 scores for a
Materials & Methods Lobular 172 (15.3%) Unknown 64 (2.7%) samples (N=1124). The proportion of
Patient Samples other P 8%% g | Samples failing QC ranged from 0.2-
6% across models (median 15%).
Whole slide imOgeS (WSIS), both H&E-stained and HER2 IHC (N=],]24), Models and Somples are clustered
from patients diagnosed with breast cancer in 2021 (N=733) were | || Table 1: Clinical and demographic characteristics. Sample set clinical H | using Manhattan distance.
obtained from a single laboratory (ZAS Hospital, Antwerp, Belgium). characteristics largely reflect the broader population of patients diagnosed with
Available pathology and specimen metadata include HER2 | || preast cancer.?2 Race and ethnicity data are unavailable (not captured at the site).
(AscO/CAP?3) scoring by three breast pathologists and information on o .
slide processing and digitization. A — & —— COnc|u3|ons
Computational Pathology Models Agreement Measure Categorical Binary Binary Binary "’ This unique partnership allowed us to assess the agreement of HER2
Known commercial developers of HER2 computational pathology Median (IQR) (0, 1+, 2+,3+) (Ovs. 1+,2+,3+) | (0,1+vs. 2+,3+) | (0,1+, 2+ vs. 3+) " : biomarker assessment across computational pathology models
models were invited to participate in the project, resulting in 9 OPA 65.1 (60.3, 69.06) | 85.6 (82.43,87.97) | 79.9 (72.02, 82.18) | 97.3 (95.90, 97.91) developed independently.
developers representing 10 models. Model attributes (e.g., input WSI Cohen'’s kabba 0.51 (0.45, 0.55) 0.57 (0.51, 0.61) 0.59 (0.44,0.65) | 0.86 (0.82, 0.90) 60 | - Cases reported as HER2 3+ had the least variability and highest
type, HER2 output, key training/validation methods) were provided by PP : L : — : L : — £ 50l level of agreement across models.
the developers. The 10 Al models assessed HER2 status on all cases. Table 2: Pairwise Agreement for Categorical and Binary Predicted ASCO/CAP HER2 Scores. There is ° N v Cases reported as HER2 1+ and 2+ had larger inter-model
Statistical Analysis high ogre.em.e.nt.in ogsigping HER2 3+ across the seven models, as well as assigning HER2 O, with ) variations observed.
A defined reference standard was not used. Agreement was evaluated larger variability in assigning 1+, 2+. Median and interquartile range (IQR) reported. N The trends in Ievgl of agreement bgtween models across HER2
using the overall percent agreement (OPA) and Cohen's kappa . reported scores is similar to published agreement measures
coefficient for all possible pairings of models across samples. i mpeorTeen TR v ] between pathologists.
Statisticians from the NCI Biometric Research Program performed . ]M°°'e"2 . ol 01 This ongoing partnership will enable a greater understanding of the
independent analyses of pairwise comparisons of each models’ HER2 ASCOICAP O thana 0o 2na 0.1+2¢ vs. 3+ variability across Al models under development and support
outputs to determine the level of agreement. Results shown evaluate — 0 (ow) (09%) (01%) (0s%) () establishing best practices for measuring and reporting Al-driven

agreement across the 7 models providing predicted ASCO/CAP scores.
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Model Characteristics

'% S , ] yon B biomarker assessments in drug development and clinical practice,
E U @22%) (%) (02%) (<00%) (39%) 004 0 as well as informing approaches for the use of reference sets.
2 , 3 20 @ 10 425 05 Y .
- 2 30%- (30%) (26%) (8.3%) (0.9%) (38%)
c
HER2 IHC™ onl e Hedetinputs * Mt;dels S 3 (osw) (o) O©% mmy) () N ) Next Steps
y £ H : ST : : 061 K * Additional analyses on this cohort are underway, informing:
H&E only 2 2 0 S ' Total (300)  (139) (56%) (a) (100%) g . H * The association between the level of agreement of
*BOt.h HER2 IHC GPd .H&E . . ] %‘w; . H ' < ASCO/CAP HER2 scores with patient, specimen, and model
Aperio GT 450 scanner, ““anti-HER2/neu (4B5) Rabbit Monoclonal Primary = 0.4+ characteristics.
Model Outputs # Models & T " Agreement 031 / * The agreement between models providing predicted
Predicted ASCO/CAP Scores? (0, 1+, 2+, 3+) 7 O 0% 4 H greemen oz ASCO/CAP HER2 scores and pathologist readings.
Percent Tumor Cells Exhibiting Staining HER2 O, 1+, 2+, 3+ 5 > T 4 5 B Agree ol * The level of agreement of H-scores between models.
H-scores# (0-300) 6 v T+ B3 Disagree | * The level of agreement between models that report the
HER2 Positive vs. Negative (as defined by the developer) 3 Ei: o _'_ 1 E‘EI °0T . . | | percentage of cells exhibiting the staining patterns
HER2 Negative vs. Low vs. Positive (as defined by the developer) 3 ] -8- hecaren? O s scoren Ofarve s cﬁsolciqtleo:c with each ASCf:O/ CéAP coteggry. ol th
HER2 Status Includes Ultra-Low (as defined by the developer) 2 00 11 22 33 0 02 03 12 13 23 . . . . P * The level of agreement of HER2Z scores between models that
Continuous Scores (Not Binned) 4 Pairs of HER2 Scores from Confusion Matrix zlc?rt:;si ::T":::I':(i g‘: :'e;:t kzgr:':g;t‘??; L?gﬂzzltg:\l/grgolll-lzzzres;::\st ~ report other HER2 cqtegorie§/ scores. .
Continuous Scores with Bins of HER2 0, 1+, 2+, 3+ 4 Figure 2: Models disagreed most often on calling a sample 1+ or 2+, followed by 0 or 1+. | | across the seven models providing predicted ASCO/CAP HER2 ) fF.”er.‘dS will host a Public Meeting on February 4 to report
: : . . o oo indings, discuss policy implications, and provide
Area of Invasive Carcinoma 7 There are fewer samples where model pairs assigned samples as two or more HER2 scores is in assigning samples as 3+ versus not 3+. Models also dati for d 10Di f t
Number of Invasive Carcinoma Cells o scores apart (e.g, 0-2, 1-3, 0-3). Dots represent the percentages from the confusion | | have higher OPA in assigning samples as 0 vs. not 0 compared to 0 ——SCOMMENJALons Tor developing reference Seis.
Number of Stained Invasive Carcinoma Cells 4 matrices of all 21 distinct pairs of models providing predicted HER2 scores (example | | or 1+ versus 2+ or 3+. Dots represent agreement measures for each References
The 7 models providing predicted ASCO/CAP scores included 6 using confusion matrix to the right). Agree indicates model pairs assigned the same HER2 | | model pair (21 pairs). “ASCO/CAP” represents categorical, i.e., 0 vs. I: CJ Robbins, et al. Mod Pathol. 2023 PMID: 36788069, 2: Surveillance, Epidemiology, and End Results
HER2 IHC WSIs only and 1 using both HER2 IHC and H&E WSIs. scores. Disagree indicates model pairs assigned different HER2 scores. 1+ vs. 2+ vs. 3+, Program, 2021 ney DCCRS: 3: AC Wolfl, et al. J Clin Oncol. 2018 PMID: 29846122, 4: K Jensen, et dl. Mod
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