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Backg round Figure 1. Sample disposition for PD-L1 expression testing in patients with breast cancer Figure 4. Impact of PD-L1 test volume on TAT for breast cancer samples Figure 7. Agreement between the 22C3 (CPS) and SP142 (% IC) assays in matched samples from patients with
breast cancer (n = 33)
® Programmed death-1/programmed death ligand 1 (PD-1/PD-L1) inhibitors have been approved for use in a range of
1-5
tumor types Total patients (N = 119,770) 1000 4 — Test count 10
® PD-L1 expression, as determined by an approved PD-L1 diagnostic assay, may be associated with clinical benefit from Total PD-L1 tests (N = 133,339) —TAT
PD-1/PD-L1 inhibitors in some tumor types, including breast cancer® Patients with non-breast cancer excluded (n = 117,262) .
— Atezolizumab in combination with nab-paclitaxel was approved by the US FDA in March 2019 for the treatment of Non-breast cancer tests excluded (n = 130,383) 8007 \ 8
patients with unresectable locally advanced or metastatic triple-negative breast cancer (TNBC) with PD-L1 immune Patients with breast cancer (n = 2508) 2 ’g
cell (IC) staining of any intensity covering = 1% of tumor area, as determined by an FDA-approved test? PD-L1 tests in patients with breast cancer (n = 2956) £ 600 ) CPS =1/ 22C3 SP142
. . N : . . L . . . S T IC = 1% as reference as reference
= Clinical trials of other PD-1/PD-L1 inhibitors in patients with breast cancer are ongoing, including studies exploring the Test excluded due to data entry error (n = 1) s F . =
- _ : P 7-10 =2 _ ’ ’ -
utility of PD-L1 expression on TCs and ICs for predicting treatment outcome . . 5 400 / - \.\. . . \ 4 § 29034 i i 2903 PPA (n/N) 86 (12/14) 55 (12/22)
® Assay approval status varies across assays and drug indications, with some assays approved as companion diagnostics PDP?_t;etntStW'lth b;gastt Caf‘tﬁel; (n :t2508) . \ / — Z SP142- SP142+ SP142+ SP142-
and others as complementary diagnostics' (Table 1) ’ exi?u%ilrrllgpgulp?I?th\g; i LGSSS(;?”CG“ 200 - - v 5 2 (6%) 12 (36%) 10 (30%) 9 (27%) NPA (n/N) 47 (9/19) 82 (9/11)
= The Ventana PD-L1 (SP142) assay is the only assay approved as a PD-L1 companion diagnostic in the treatment of . ‘ ) : S ) / o
patients with TNBC 0- ——— e —— " 0 PA (n/N) 64 (21/33
. . | | | | | | | | | | | | | | | |
® Concordance betwgen PD-L1 assays has been shown across a range of tumpr types, |nS:1I_L115d|ng lung cancer, melanoma, 9903 tests 98-8 tests SP142 tests SP263 tests O Q4 O 1 Q2 03 Q4 ] Al Q2 03 04 ] 1 Q2 03 04 ] Ol Q2 Q3 ]
squamous cell carcinoma of the head and neck (SCCHN), and urothelial carcinoma (UC) (n = 1369) (n = 99) (n = 1479) (n=8) | . o 2015 2016 2017 2018 2019
— Few studies have evaluated PD-L1 assay concordance in breast cancer samples Patients without matched biopsies excluded (n = 2432) Test reported
Tests excluded for lack of match or wrong
test type (n = 2795) Testsreported(n) 6 11 10 15 28 48 79 80 81 72 76 62 113 497 849 734
Table 1. Gurrent FDA-approved PD-L1 IHC assays Average TAT (days) 20 19 28 36 44 37 33 22 34 31 29 32 36 44 46 37
Patients with matched 28-8 and 22C3 biopsies (n = 37) | |
Antibody clone 2903217 SP142318 SP263419 Tests on matched 28-8 and 22C3 biopsies (n = 74) [S)Iejl’;el1 gre presented for 22C3 and SP142 tests on matched samples with 22C3 tests performed between Q1 and Q4 2019 . 2PD-L1 expression cutoffs were CPS = 1 for the 22C3 assay and IC = 1% for the
Patients with matched 28-8, 22C3, and SP142 biopsies (n = 8) o
) i} i} i} } Tests on matched 28-8, 22C3, and SP142 biopsies (n = 24 , , o , _
Assay (manufacturer) PD-L1 IH.C 28- pharmDx | PD-L1 lH(.: 2203 pharmDx PD-L1 (SP142) assay PD-L1 (SP263) assay patients with matched 22C3 and SP142 bio Zies (r(1 ~ 31)) ® Strong correlation was observed between the 28-8 and 22C3 assays when using % TC scoring in patients with _ o _ _ _
(Agilent/Dako) (Agilent/Dako) (Ventana) (Ventana) T e ey biopsfes n =62 breast cancer (Figure 5) Figure 8. Prevalence of PD-L1 expression in patients with breast cancer using (A) the 28-8 and 22C3 assays (% TC),*
— _ - _ denti 0 - (B) the 22C3 assay (CPS),"” and (C) the SP142 assay (% IC)
For use with (drug) Nivolumab Pembrolizumab Atezolizumab Durvalumab TC PD L1. IHC sco.res with the 28-8 anq 2?C3 a§says were identical for 96% of matched samples (26 of 27 patients) )
and the difference in score for the remaining patient was < 5%
Approval status Complementary Companion Companion (UC,2 TNBC) Complementary (UC) — OPA, PPA, and NPA between the 28-8 and 22C3 assays for PD-L1 expression on TCs was 100% (Cohen’s kappa = 1.00) PD-L1 expression (%): H0 M 1-24 M 25-49 M 50-100
(NSQ NSCLC, SCCHN, UC) (NSCLC, UC, gastric/ Complementary (NSCLC, UC?) at the 1%, 10%, 25%, and 50% PD-L1 expression cutoffs .
GEJ, CC, ESCC, SCCHN) ® The number of PD-L1 tests performed on samples from patients with breast cancer increased markedly over the _ _ _ _ N 8o 0.5% 0.6%
0  (1=52) =5 =6
study period (Figure 2) Figure 5. Correlation between the 28-8 and 22C3 assays for PD-L1 expression on TCs in matched samples from 4% 4% =9 n=6)
an cisplatin-ineligible patients with locally advanced or metastatic UC and PD-L1 expression on tumor-infiltrating ICs covering = 5% of the tumor area; °In patients with locally advanced or metastatic UC patients With breast cancer (N — 27)
who have disease progression during or following any platinum-containing chemotherapy, or within 12 months of neoadjuvant or adjuvant chemotherapy. = The 22C3 and SP142 assays were each used for ~48% of tests on breast cancer samples
CC, cervical cancer; ESCC, esophageal squamous cell carcinoma; GEJ, gastroesophageal junction adenocarcinoma; IHC, immunohistochemistry; NSCLC, non-small cell lung cancer; NSQ, non-squamous. — Increased use of the 22C3 and SP142 assays coincided with the EDA approval of atezolizumab + nab—pacli taxel for Kendall’s tau correlation = 0.997
the treatment of unresectable or metastatic TNBC in March 2019 (95% Cl, 0.883-1.000)
Objectives 100
| | Figure 2. PD-L1 test utilization in patients with breast cancer O 10
® Evaluate the real-world use and outcomes of testing with the Dako PD-L1 IHC 28-8 and 22C3 pharmDx assays and the o5
Ventana PD-L1 (SP142) and PD-L1 (SP263) assays in patients with breast cancer o 1
. . . . 600 4 ——28-8 79 N = 608 N = 609 N = 1080
® Assess the analytical concordance between the 28-8 and 22C3 assays in matched samples from patients with breast cancer —=—292(C3 - -
500 ——SP142 o™ All patients had a single test result or > 2 identical test results. 3Samples tested with the 22C3 assay between Q4 2015 and Q4 2018 were scored using the % TC algorithm; ®°Samples tested with the
M e th 0 ds ——SP263 ‘ﬁ " 22(C3 assay between Q1 and Q4 2019 were scored using the CPS algorithm; The CPS algorithm is reported on a scale of 0—100, not as a percentage.
i |
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Patient samples S i -
= 300 _ |
® NeoGenomics Laboratories, Inc (Fort Myers, FL), a US national reference laboratory, provided results for PD-L1 tests é 29 conCIusu)ns
s |
performed betweer.l October 2015.and Octot?er 2019 _ = 2007 | ® The number of PD-L1 tests performed on breast cancer samples at a single US reference laboratory increased
= PD-L1 expression was determined by trained pathologists | ~# markedly following the approval of the SP142 assay as a companion diagnostic assay to atezolizumab in March 2019
100 - 0 . y g
i - i indi in di i i i — 0 25 50 75 100
as the percentage of tumor cells (TCs) with PD-L1 expression, as indicated in diagnostic labels at the time of testing 0. o 001 958 ® Despite the increase in test volume, the proportion of test failures was < 20% and assay TAT remained < 5 days
— From January 2019 onward.s,.results for the 223 assay were reported as a complned positive SLore (CPS), defined QI4 QI‘] ng QI3 QI4 QI‘] ng 0'3 QI4 0'1 ng 0'3 QI4 0'1 ng 0'3 ® Concordance between the 28-8 and 22C3 assays for PD-L1 expression on TCs in matched samples from patients
as the number of PD-L1 staining cells (TCs, lymphocytes, and macrophages) divided by the total viable TCs, o o o o o o Data are presented for matched 28-8 and 22C3 tests performed between Q4 2015 and Q4 2018. Passing—Bablok regression with the 28-8 assay as reference: slope = 1, intercept = 0. Identity line -
multiplied by 100 2015 2016 2017 2018 2019 (dashed red) and the regression line (solid black) are coincident. Dotted gray line indicates PD-L1 expression of 50%. Symbol size scaled by sample size as indicated in the figure key. Spearman’s 9
. . . L . Test reported correlation = 1.000 (95% Cl, 0.999-1.000). Cl, confidence interval. = Agreement between the 28-8 and 22C3 assays was 100% at all PD-L1 expression cutoffs evaluated
= Results for the SP142 assay were reported as the percentage of ICs with PD-L1 expression, as indicated in diagnostic . . .
labels at the time of testing Test count ;I.'hslhlgh. cor}:rc]:orc:ance ?nd pﬁrﬁigtage agreement between the 28-8 and 22C3 assays were consistent with
. - : . . . . C 203 . 0 i ' indings in other tumor types 4~
® Clinical characteristics of patients who underwent PD-L1 testing were provided by Symphony Health Solutions (Phoenix, AZ) 2212 ::; g g ; 131 233 ?g 745 746 764 720 742 529 125 21427 21575 19 ® Agreement between the 28-8 assay (% TC) and 22C3 assay (CPS) was high (Figure 6) 2 I . _ _
and were matched to PD-L1 test results using unique identifiers SP142(n) 0 0 0 1 2 1 0 0 1 0 0 1 0 233 577 517 ° Agre'emerf]t :eJ[ZV\éeCeg o 28'_8230n‘IdQQZC3 assays atine = 106) culofl remained sireng despiie fhe change fo BFS
sP63() - - - - - - - - - s s 502 Figure 6. Agreement between the 28-8 (% TC) and 22C3 (CPS) assays in matched samples from patients with breast cancer el @fine assay in
Measures (n=18) ® Prevalence of PD-L1 expression =2 1% was higher with the CPS and % IC algorithms vs the % TC algorithm, while
® Test utilization over time was assessed using test volume for all 3 assays pooled and individually, and is presented by 3-month prevalence of PD-L1 expression = 25% was higher with the % TC and CPS algorithms vs the % IC algorithm
period (quarter) ® Despite the large increase in test volume, test failure rates remained < 20% (Figure 3), and average TAT across all tests ® These findings provide context on the evolution of PD-L1 testing in patients with breast cancer; further studies with
® Test failure, defined as the absence of adequate sample with evaluable PD-L1 expression, is presented by quarter for all remained < 5 days (Figure 4) a focus on IC PD-L1 expression are needed
3 assays pooled
® Test turnaround time (TAT), defined as the time from sample receipt by the laboratory to test-report availability, is presented by Figure 3. PD-L1 test failure rate in patients with breast cancer
quarter for all 3 assays pooled
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