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Introduction Methods

Exp I O rato ry b I 0 m a rke r a n a Iys I S Of e T-DXd is a HER2-directed antibody-drug conjugate that can target tumor cells with low levels of HER2 expression and deliver the DXd payload to neighboring tumor cells, regardless e We performed this exploratory biomarker analysis in patients with HER2-low HR+ mBC enrolled in DESTINY-Breast04 (data cutoff, January 11, 2022) e High versus low biomarker levels were defined,

of HER2 protein expression, through the bystander antitumor effect?? e Samples for biomarker analysis were collected at baseline before study treatment, after the last line of prior systemic therapy respectively, as greater than or equal to versus
traStuzu mab derUXteCan Ve rsus treatment * Based on results of the DESTINY-Breast04 trial, T-DXd is approved for the treatment of patients with unresectable or metastatic HER2-low (immunohistochemistry [IHC] score 1+ or — Gene expression levels were derived from RNA sequencing, performed on tumor tissue samples. Gene expression signature scores were calculated using ower than the median value across the entire
IHC 2+ and in situ hybridization—negative [ISH-]) breast cancer who have received chemotherapy in the metastatic setting or developed disease recurrence during or within 6 months the single sample gene set enrichment analysis method'" with the Molecular Signature Database hallmark gene set2 SIRITEIRET ClEiEEE:
- - 5 - - of completing adjuvant chemotherapy*® _ . . . e We investigated relationships between biomarker
Of p hys I C I a n S Ch O I ce I n H E R2- I OW T | o _ | — Circulating tumor DNA (ctDNA) plasma samples were analyzed using the Guardant OMNI panel (approximately 500 genes) to detect status and clinical outcomes of CORR or PES.
) o DESTINY—Br_east04_demonstrated _S|gn|f|cant_ly I_or_wger PFS and overall survival for T-DXd versus TPC, and clinical benefit was observed regardless of HER2 IHC status or previous HER2-activating mutations (defined as HER2 gain of function mutation according to the OncoKB database), BRCA1/2 inactivating alterations Median PFS (mPFS) was estimated using the
=g - treatment with cyclin-dependent kinase 4/6 inhibitors® (nonsense mutations, frameshift insertions/deletions, splice site alterations, homozygous deletions, loss of heterozygosity deletions), per the Guardant Kaplan-Meier method, and hazard ratios were
h O rm o n e rece pto r—pos Itlve m eta Statl C * Previous exploratory biomarker analysis in DESTINY-Breast04 demonstrated that the clinical benefit of T-DXd versus TPC was observed regardless of intrinsic subtype (HER2-enriched, pipeline, and HRR gene alterations (per published methods) calculated by compari,ng T-DXd with TPC. P values
_ luminal A, or luminal B), ESRT or PIK3CA gene mutation status, or the presence or absence of known markers of cyclin-dependent kinase 4/6 inhibitor resistance’ — Multicolor IHC analysis was performed on baseline (pretreatment) tumor tissue samples to determine the density of immune cells. Levels of total for biomarker interaction were assessed for T-DXd.
b re a St c a n ce r I n D ESTI NY_ B re asto4 e The cytotoxic payload of T-DXd is a topoisomerase | inhibitor®; therefore, biomarkers of DDR and cell proliferation pathways were hypothesized to be potentially predictive lymphocytes (including T cells, B cells, and natural killer [NK] cells), M1 macrophages, CD8+ T cells, CD56+ NK cells, CD4+ T cells, CD20+ B cells, The threshold for significance was P <0.05
or prognostic of response.® Preclinical research suggests that T-DXd increases antitumoral immune cells in the tumor microenvironment®; therefore, biomarkers of the tumor and CD8+Ki67+ T cells were defined as immune active tumor microenvironment markers and levels of regulatory T cells (Tregs), PD1+ T cells, and M2
microenvironment immune status, such as total lymphocyte levels, were hypothesized to be associated with antitumor activity™ macrophages were defined as immune suppressive tumor microenvironment markers
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Results

e Qverall, cORR was higher and mPFS was longer with T-DXd versus TPC in the biomarker-

| 2 3 defined populations, which was consistent with the intention-to-treat (ITT) population, and Figure 2. Probability of PFS according to (A) HER2 IHC status and (B) HER2 gene Figure 3. Probability of PFS according to (A) DNA repair and (B) G2/M checkpoint Figure 4. Probability of PFS according to (A) BRCA1/2 and (B) HRR gene alteration
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with clinical outcomes were explored in patients with HER2-low, hormone receptor-positive (HR+) metastatic breast — TPCIHC 1+ REr ' ' B = TPC < median —+ TPC mutation not detected ‘I—'—L‘ | '|
cancer (mBC) treated with trastuzumab deruxtecan (T-DXd) versus treatment of physician’s choice (TPC) e The clinical benefit of T-DXd over TPC was observed regardless of the level of DDR or cell — TPC IHC 2+/ISH- LLL'_H{_H_‘ He - ~+= TPC 2 median —+ TPC mutant — '
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e Treatment with T-DXd demonstrated clinically meaningful improvement in progression-free survival (PFS) and - CcORR was similar between patients with high and low levels of DDR or cell proliferation 0 3 6 o i e 8 - o4 . 30 0 3 6 9 . 15 18 > o4 . 30 . . A o " . g ) ot . 20
confirmed objective response rate (cORR) compared with TPC across biomarker-defined subgroups, including gene expression signatures (QR code Supplementary Figure 2A). Although the interaction - " - ] _
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HER2 gene expression or mutation, BRCA1/2 or HRR gene alteration status, DDR/cell proliferation gene expression P value was <0.05 for the G2/M checkpoint gene expression signature, the range of Number at risk e, months Number at risk 'me, months Number at risk Time, months
signature status, and tumor microenvironment status signatures examined, representing cell proliferation and DDR transcriptional programs, did TPC IHC 1+ 95 48 32 20 14 6 2 1 1 0 0 TPC < median 59 30 22 12 9 4 2 1 1 0 0 TPC mutation not detected 53 30 23 16 11 4 0 0 0 0
Based on these results, there does not appear to be a singular mechanism of sensitivity or resistance to T-DXd not show any significant association. Overall, a consistent, but non-statistically significant, R . o o . . ) 1 y . . : Lo . . iy - 7 1 ) . X i e i ' ) ’ 1 y . i . ’
) o . ) ) ) 1 y trend fOF shorter PFS in bOth treatment arms was Observed in patients with hlgher Ievels Of T-DXd IHC 1+ 193 156 123 97 64 44 23 13 4 0 0 T-DXd < median 134 109 95 78 56 40 22 13 5 1 0 T-DXd mutation not detected 135 107 91 74 49 34 15 8 2 0 0
compared with TPC in DESTINY-Breast04, which is consistent with another study . . . . : T-DXd IHC 2+/ISH- 138 109 95 68 45 29 14 4 3 1 0 T-DXd > median 126 95 76 53 32 18 7 1 1 0 0 T-DXd mutant 31 29 16 10 6 3 2 1 1 0 0
DDR or cell proliferation gene expression signatures (QR code Supplementary Figure 2B)
Limitations of this analysis include the low patient numbers in some biomarker subgroups and limitations of
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Trastuzumab deruxtecan (T-DXd) is an antibody-drug conjugate that can direct its chemotherapy payload _ _ > >0 2> >0 — 2 T4
specifically to tumor cells that express a protein called human epidermal growth factor receptor 2 (HER2) Tumor microenvironment status = 5 | L 5
. . : . ® ® H
and affect neighboring cells that may not express HER2.! Breast cancer can be categorized by measuring . . . . 9 ¥e L = |
. . . e The clinical benefit of T-DXd over TPC was observed for the majority of immune features o . " o i —— o _ ;
the amount of HER2 protein expressed on the surface of tumor cells. In DESTINY-Breast04, a clinical trial measured by multicolor IHG analysis (Figures 5, 6) Jorty & o5 | HER2gene expression L A& o5 G2/Mcheckpoint signature —HH J'_, o o5 HRRgene alteration status |
in patients with metastatic breast cancer (mBC) whose tumors express low levels of HER2, T-DXd resulted y y ’ = TPC < median e ~+ TPC <median I LI N | —t TPC mutation not detected i |
in better treatment outcomes versus chemotherapy of physician’s choice (TPC),2 which led to the approval — For patients with higher levels of total lymphocytes in the stroma, a trend towards longer = TPC > median | = TPC > median 4'_|—l‘ —+ TPC mutant |
of T-DXd for the treatment of patients with HER2-low metastatic breast cancer.3* The benefit of T-DXd over PFS was observed compared with those with lower levels in both treatment arms (Figure 6), ~+ T-DXd < median + ~+ T-DXd < median | \ ~+ TDXdmutation not detected
TPC in patients with HER2-low mBC in DESTINY-Breast04 has been shown regardless of the level of HER2 which was consistent with trends observed across immune active subgroups (Figure 5B) 0 -] ~ TDXd= median 0 = T-DXd 2 median 0~ TOXdmutant
. . . : _ _ o ' ' ' ' ' ' ' ' ' ' ' ! ! ! ! ! ! ! ! ! ! ! | | | | | | | | | | |
protein expression, the molecular subtype of the tumor, the presence or absepce of certain tumor mutations, — A consistent trend towards longer PFS was observed with a majority of tumoral and stromal 0 3 5 9 12 15 18 o1 o4 o7 30 0 3 5 9 12 15 18 o1 o4 57 30 0 3 5 9 1 15 18 o1 o4 o7 30
or markers of resistance to other therapies.® In the current analysis, we investigated the effect of T-DXd immune markers (Figure 5) _ _
according to HER2 gene expression or mutation, biomarkers of DNA damage or cell proliferation to assess Number at risk Time, months Number at risk Time, months Nurmber at Fisk Time, months
fche effect of the topoisomerase | chemotherapy agent of T-DXd, and biomarkers of tumor microenvironment Figure 1. Association of baseline HER2-related biomarkers with (A) cORR and TPC < median 64 28 21 13 12 5 2 1 1 0 0 TPC < median 68 42 34 23 19 10 3 1 1 0 0 TPC mutation not detected 43 25 18 12 9 2 0 0 0 0 0
Immune status. . TPC > median 63 33 24 15 10 6 1 0 0 0 0 TPC > median 59 19 11 ) 3 1 0 0 0 0 0 TPC mutant 26 16 12 6 4 3 0 0 0 0 0
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How did we perform this research? T-DXd > median 131 106 92 69 48 34 18 8 3 1 0 T-DXd > median 135 105 83 60 40 26 12 3 0 0 0 T-DXd mutant 64 45 35 26 17 12 8 4 1 0 0
Blood or tumor tissue SampleS collected from patients in DESTINY-Breast04 before they started the trial A ® TPC | @ T1-DXd TPC, n T-DXd, n Median PFS was estimated by the Kaplan-Meier method, and the hazard ratio was calculated comparing the T-DXd and TPC arms in each biomarker-derived subgroup. Median PFS was estimated by the Kaplan-Meier method, and the hazard ratio was calculated comparing the T-DXd and TPC arms in each biomarker-derived subgroup. Median PFS was estimated by the Kaplan-Meier method, and the hazard ratio was calculated comparing the T-DXd and TPC arms in each biomarker-derived subgroup.
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