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Biomarkers for Personalization of Neoadjuvant
Immunotherapy

* Neoadjuvant trials are ideal settings for exploring potential
biomarkers

* Currently lack biomarkers to personalize neoadjuvant immunotherapy

* PDL1 IHC is only semi-quantitative
* TMB variably correlates with response
* ctDNA? Under investigation

* |deal biomarkers would identify if patients:

1. Have micrometastatic disease
2. Will respond to neoadjuvant treatment
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PD-L1 Expression
NEOSTAR Forde et al.
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PD-L1 is associated with pathologic regression but responses in positive and negative tumors
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Tumor Mutation Burden (TMB)

LCMC3 Forde et al.

TMB by MPR (n = 50)
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Association of TMB with MPR remains unclear
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Association of STK11/LKB1 genomic alterations with
lack of benefit from the addition of pembrolizumab
to platinum doublet chemotherapy in non-squamous
non-small cell lung cancer

Ferdinandos Skoulidis, Kathryn C. Arbour, Matthew D. Hellmann, Pradnya D. Patil, Melina
E. Marmarelis, Mark M. Awad, Joseph C. Murray, Jessica Hellyer, Justin F. Gainor,
Anastasios Dimou, Christine M. Bestvina, Catherine A. Shu, Jonathan W. Riess, Collin M.
Blakely, Chad V. Pecot, Laura Mezquita, Fabrizio Tabbd, Matthias Scheffler, Vassiliki
Papadimitrakopoulou, John V. Heymach
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Mutational neoantigens allow T cells to differentially recognize
cancer cells and induce IFN-g signaling

#ASCO19
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Low densities of infiltrating CD8+ T cells and IFN signaling in
STK11/LKB1 mutant or deficient lung cancers
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Skoulidis F et al, AACR, 2018
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STK11 and/or KEAP1 genomic alterations are associated with inferior clinical
outcomes with PCP in TMB-High non-squamous NSCLC

- STK11*T.KEAPTWT i
- STK11"T andior KEAPT"T|

HR 4.0( 95% C11.42-11.31)
P=0.0089, log-rank test

-
o
o
N

- STK11"".KEAPT*' . ess
TMB definitions:
- STK11*Y7 andior KEAP1"™T

HR 1.87 ( 95% C1 1.02-3.43) - High2 8.58 Mut/Mb

P=0.042, log-rank test . Low <8.58 Mut/Mb
(WES equivalent of
FMI 10Mut/Mb )

%)|
8

- N W s O O N O O
o S R B R I
Progression-free survival (%)

®
2
>
e
=
7]
]
:2
ki
c
S
7]
173
@
=
(=2
£

6 12 18
Months | 1 _ Months

o

HR 4.47 ( 95% €1 1.11-17.93) | HR 1.53 ( 95% €10.73-3.22) |
P=0.035, log-rank test P=0.26, log-rank test

Overall survival (%)

s . 2019 ASCO

ANNUAL MEETING

PRESENTED 8Y: Ferdinandos Skoufigis, 8.0, Ph,D.




Biomarcadores en inmunoterapia: STK11/LKB1 LONG (ANCER
UPDATES

ASCO HIGHLIGHTS

y

Lack of benefit from addition of pembrolizumab to CP chemotherapy
in STK11 and/or KEAP1-mutant non-squamous NSCLC

STK11MUT and/or KEAPIMUT STK11MUT and/or KEAP1MUT

Group PFS Group os
PCP (N=131) 4.5m PCP (N=131) 10.7m
PC (N=161) 3.6m PC (N=169) 9.9m

HR 0.90 ( 95% C10.70-1.16)
P=0.4, log-rank test

HR 0.99 ( 95% C1 0.74-1.35)
P=0.97, log-rank test
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Conclusions

« STK11 and/or KEAP1 alterations define a prevalent (~25%)
subgroup of patients with NSCLC with an unmet need for novel
strategies to establish effective antitumor immunity (final
conclusion from the presentation by Dr. Skoulidis)

« The definition of recurrent genetic events in cancer resulting in
lower activity of PD-1 blockade therapies, and the
understanding of their mechanism, may allow better
personalization of therapy and defining certain contexts for
rationally designed combination therapies

| #ASCO19
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Molecular correlates of PD-L1 expression in patients with non-small cell lung cancer

@ lc\:/lemorl(a:l Sloan Kettering Hira Rizvi, Chaitanya Bandlamudi, Adam J. Schoenfeld, Jennifer L. Sauter, Kathryn C. Arbour, Amanda Beras, Jacklynn V. Egger, Marc Ladanyi,
ancer Center =
Mark T.A. Donoghue, Charles M. Rudin, Barry S. Taylor, Matthew D. Hellmann
Memorial Sloan Kettering Cancer Center, New York, NY Abstract # 9018
Background Results Results
PD-L1 expression is the only FDA-approved predictive Figure 1: Clinical features associated with PD-L1 sub-groups Figure 3: Gene enrichment by PD-L1 sub-groups Figure 5: Pathway enrichment by PD-L1 sub-groups
biomarker for patients with NSCLC treated with immune Lok EERae
checkpoint inhibitors. 4] B U Ut e K, it e © qvaue> a1 WNT %
= The impact of tumor molecular phenotype on tumor PD-L1 = i)
expression is not known. s & -] Mutations in KRAS P13K 12%
* Somatic mutations and copy number alterations may m The distribution of - o KRaS and TP53 associate
associate with distinct patterns of PD-L1 expression in 4‘%’ § PO expressIon E ) with high PD-L1 IFNG 14%
patients with NSCLC. g% z oAecti b = expression, while
s # o site of tissue Iy mutations in EGFR
M th d ® W T e e and STK11 associate TGFB 15%
etnhods 25 z 2 with negative PD-L1
= Patients with lung adenocarcinomas in whom PD-L1 H & axpressian RTK-RAS 16%
testing and targeted next-generation sequencing (MSK- .
IMPACT) were performed on the same tissue sample. S Cell cycle 16%
= PD-L1 expression was determined by IHC using the o 2% o 0%
E1L3N antibody clone and categorized as PD-L1 high Figure 2: Molecular features ass; ted with PD-L1 sub-groups Frequency in PD-L1 negative DDR 19%
(250%), intermediate (1-49%), or negative (<1%). A) Tumor purity (%) | [KRAS| [EGFR! STK#i EREB2 |WMET! [BRAE [ ROST. a2
= Tumor mutation burden (TMB, high 220mut/Mb; o N W D NN 0% e
intermediate =8mut/Mb and <20mut/Mb; low <8mut/Mb), = HIPPO 23%
individuals genes and pathways, whole genome The distribution of ¢ 75 3 @
duplication (WGD), and aneuploidy (fraction of genome PD-L1 expression % ! 5 SWISNF 24%
altered (FGA)) were evaluated using MSK-IMPACT. is similaracross £ g k-
= Tumor purity was estimated by thoracic pathologists. estimates of tumor E - ) NOTCH 26%
= To limit false discovery, associations with individual genes Burity ; i i
were considered significant for p values <0.05 and 25, 7 Antigen
q values <0.15. ‘§ 0 presenting 255
. _ 3 = o~ M—— ——
= Acohort of NSC!.g Dpal'ile1n:)s| (nk—d638r2 were used to assess \e@«&e e: \\ .s; o (,: 3\’& & é,\ & xS > 1,«\ ) (&4\& \(w‘qe % PDL1 nogative % PD-L1 high
-PD- S S & S 5
outcomes to. antk (L)1 blockade therapy. " P S R g ‘\ * *‘k b ‘“ *“ Y& Alterations in the NOTCH and Anligen presenting pathways positively
Patient characte I'i StiCS Vo R eI YN 1R D b (el ) e ngh .Imsrrnodlah MNegative associate with PD-L1 high expression. Alterations in the WNT

Tumor Purity

Figure 4: Impact of PD-L1 expl ion on PD-1 ignali thway negativel iate with PD-L1 high ex;
Z =
[ P01 expressionis Conclusions
modestly increased " R Tt
. b » e~ i patients with: high = PD-L1 negative expression is more common in tissue from
Age (median, range) 67 (30-93) 67 (25-92) 68 (27-89) tumor mutational 5 B primary compared to metastatic sites of disease. PD-L1 high
Gender burden H § expression modestly varies across sites of tissue.
Female 154 63 170 60 678 64 < < = Although TMB and PD-L1 are independent as continuous
Male 91 37 14 40 379 36 D) Fraction of genome altered variables, there is a slight enrichment in PD-L1 positivity in
Smoking status - patients with high TMB.
Ever 185 76 196 69 730 69 i = Individual genes and pathways are associated with
Nover 00:24 88 31 320431 £ : ', differential expression of PD-L1.
P "B’i";:‘;'e oo i il i ‘ i 2 mutatfons in KRAS associate with PD-L1 high expression.
REcarton 81 33 18 41 523 49 H 3 | - Mutations in EGFR and STK11 associate with negative
s x &5 0 H 5 PD-L1 expression.
ample type H H P () ot .
Primary 136 56 181 64 789 75 - i & H - G = Building on these associations, mechanistic studies are
Metastatic 109 44 103 36 268 25 PD-L1 expression does not  © o ‘ 1 b ° 1 % o« w needed to determine causal relationships between the
*p<0.001 associate with WGD or FGA Lol Wontns molecular phenotype and immunologic phenotype of tumors.
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Spatial and Temporal Heterogeneity of PD-L1 and its Impact on Benefit from Immune Checkpoint Blockade THE UNIVERSITY OF TEXAS
in Non-Small Cell Lung Cancer (NSCLC) MDAnderson

Caneer Center
Lingzhi Hong?, Marcelo V. Negrao?, Seyedeh Dibaj e . Roarty!, Ferdinandos Skoulidis?, Kyle G. Mitchell?, 1. Gay %, Waree Rinsurongkawong?, Jeff Lewis?, Don L S
Sibbons?, Vassiliki Papadimitrakopoulou i eorge R. Blumenschein Jr*, P. Andrew Futrea ,Ignauol.\'\’lstuba Jack A. Roth?, Slephenﬁ jieh 2 ohn V. Heymach?, Jianjun Zhang® S
iDepartment of Tharacic | Heod and N edical Oncology, rtment of Biostatistics, *Department of Thoracic and Cordiovascular Sur 5
* Therapies with immune checkpoint inhibitors (ICls} targeting PD-L1 was associated with clinicopathological characteristics in NSCLC PD-L1 was assocfated with molecular characteristics in lung Temporal heterogeneity impacts the predictive value of PD-L1 on ICI
programmed death-1 (PD-1) receptor, and its ligand (PD-L1) have adenocarcinoma treatment
revolutionized the treatment of non-small cell lung cancer [NSCLC). — roum
At present, POL1 tumor proportion score (TPS) was approved | | T 1. Summary of demegaphic andcrcal chrucertics ssocaed with P01 | b 2. The 2041 4 molecoar n lung R
predictive biomarker treatment selection with for ICls in NSCLC, [ || @Xeressionin acenccaniioms:patients watwn e
However, 55% of PD-L1 positive advanced NSCLC patients will not A e e B

benefit from ICls.
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. Atotal of 1398 NSCLC patients from MD Anderson Lung Cancer GEMINI
database who had PD-L1 test were queried.

PD-L1 IHC 22C3 pharmDx assay was most commonly used (875

In this cohort, 398 metastatic NSCLC patients treated with single-
agent ICis or combination therapy were eligible for the outcome
analysis.
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Fig 5. KM curves of PFS 1n metastatic NSCLC by different time pofnts assoctated
'm:h PD-L1 exprossion TPS at 1% cutolf (A,C} and 0K cutoff (B,D). (A,BI: New
fopsy: was defined as thal the biopsy was oblained within 90 days befors
initiating ICI treatment and patients did not receive other therapy between
biogsy and ICI treatment.(C,D): Old biopsy: was defined as that the biopsy was
obtained more than 90 days before initiating ICI treatment regardiess of
whether patients received other therapies between biofsy and IC] reatment.
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i ama ::;m nxs: m:4: 106 Distant Metastasis. (C,0): Lung. [E,Fi: Lymph Node. specimens from brain and bone demonstrated the lowest expression.
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PD-L1 changes over time with or without treatment

am; [ S— PD-L1 in LN biopsies may not be reliable to predict clinical benefit for
— — o HeT s s s Eixin NGaLe
[srwmets oo o axnmeron | P i s ssne sin NSCLC.
o

When PD-L1 is used to choose NSCLC patients for ICI treatment, new

sowescc s e sl blopsy and PD-L1 stafning shauld be strongly considered.
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Fig 1. Flaw chart of the patients enroiled in this study.
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PD-L1 by anatomic site varies modestly Is there different distribution of PD-L1 by site of diagnosis?

r Memorial Sloan Kettering]
re Memorial Sloan Kettering M - PD-L1 High Intermediate Negative I\ Cancer Center
Cancer Center

expression (n=245) (n=284) (n=1056)
N =1586 No. % No. % No. %

‘°°|1asm 16% 18% 23% 20% 22% 25%

Sample
Primary
Mets

*p <0.0001

ajeipauvsiul il ybiH

PD-L1 i Intermediate Negative

e e - _-*'- - SEPTESSIan = (n=577) (n=515)

PD-L1 TPS (%)

anjeban

o = o o %
™ N =1586 . % No. % No. THE UNIVERSITY OF TEXAS

2 = 3 - MD Anderson

—-ft : ~ - Ganeer Center
N i 194 @348 @ 395 @
93 Z 229 120

*p <0.0004
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Different PD-L1 distribution in MSKCC and MDACC

TEST FOR INTERACTION 0.0096
PD-L1<1% 66.6% PD-L1<1% 41.2%

PD-L1>50 PD-L11-49%  PD-L1=0 PD-L1>50  PD-L11-49%  PD-L1=0
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Some Pathways have role in immunoevasion

TAZ Promotes Immune
Evasion through PD-L1
Van Rensbrurg, CR, 2018

[y
(=}

(%}

c
S
[7,)
(7.}
(J)
S
Q.
x
(J)
— 15
1
(a]
a.
=
o
N
X

WNT PI3K IFNG TGFB RTK-RAS Cell Cycle DNA Damage HIPPO SWI/SNF NOTCH Antigen
Repair presenting

AMER1 AKT1  pIK3R3 JAK1 SMAD2 ALK T3 KRAS CCND1 ATM  MUTYH PTEN ARIDIA
APC AKT2 PPPRRIA JAK2 SMAD3 ARAF  JAK2  MAP2K1 CCND2 ATR NBN  RADSO ARID18

'q BRAF  MAPK1 MAP2K2 ATRX  PALB2 RAD51B

AXIN1 AKT3  PTEN PIK3CA SMAD4 s bt iir;:{;s ksl o BRABETE

AXIN2 INPP4B  RHEB socs1 TGFRBR1 o M1 et SRE A R

CTNNB1 MTOR RICTOR STAT3 TGFBR2 CDK4 2 P
Al sl Ll Coxs shcts o e Treatment-resistant tumors became

RNF43 PIK3CA  sTK11 ERBB3 NTRK1 RASA1 BRCA2 POLD1

TCF72 PIK3CB  TsC1 ERBB4 NTRK3  RET CDKN18 BRIP1 IDH1 Sixa = .
CHEK2  MLH1 SMARCAG responsive to immunotherapy

PIK3R1  TsC2 ERRFI1 PDGFRA  RIT1 CDKN2A

2 FGFR1 PDGFRB ROS1 ERCC2 MRE11A P53 . "
PIKIR2 FGFR3 PTPN11  SOS1 ggixjg ERCC3  MSH2 TP538P1 when Pbrm1 was inactivated

RB1 Faca Science 2018

FANCC

(=]

2019 ASCO  #4scots =
PRESENTED AT: PRESENTED BY: Hira Rizvi/Discussed by Marina Chiara Garassino

Slides are the property of the author,

ANNUAL MEETING permission required for reuse.



Biomarcadores en inmunoterapia: CPNCP avanzado LONG CANCER
UPDATES

ASCO HIGHLIGHTS

Conclusion = Immuno-Confusion

PD-L1 testing is the cornerstone of treatment selection
® alot of work still to be done

Molecular understanding could open-up new combination strategies and
biomarkers

Combining bTMB plus PD-L1 could:

* Avoid 10 when useless
* Open a new reasearch area for anti CTLA4 plus anti PD-L1 (PD-L1 neg TMB high)
* The most discriminant cut-off when combined with PD-L1 still to be defined

We need TMB +/-PD-L1 data for combination of chemo+IO to design further
treatment and research strategies

| #A
PRESENTED AT: 2019 ASCO i —— PRESENTED BY: Marina Chiara Garassino
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Plasma Interrogation: Many clinical applications

Driver mutation positive patient

< D

[ Diagnosis: Molecular } [ Identifying resistant disease }

Interrogation at progression

Real time monitoring Identifying resistant mutations prior
of treatment response to disease progression

PRESENTED AT: 2019 ASCO author, PRESENTED BY:
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Early clearance of plasma EGFR mutations as a predictor of response to osimertinib and comparator EGFR-TKIs in the FLAURA trial

Caicun Zhou', Fumio Imamura?, Ying Cheng?, Isamu Okamoto*, Byoung Chul Cho®, Meng-Chih Lin, Margarita Majem’, Oliver Gautschi®, Jhanelle E. Gray®, Michael Boyer'?, Juliann Chmielecki'', Ryan Hartmaier', Kn‘shna Bulusu'2, J. Carl Barrett'', Rachel Hodge'*, Matilde Saggese ', Astrid

™, Suresh S.
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Introduction

. third-generation, al EGF {T)
that potently and selectively inhibits both EGFR-TKI sensitizing (EGFRm) and EGFR
T790M resistance ‘demonstrated efficacy

mutations, and has in NSCLC central nervous.
system metastases.5
+ In the FLAURA first
superior progression-free survival (PFS)
previously untreated, EGFRm positive, advanced NSCLC.*
i o e e e
* In this exploratory analysis, we detection
of plasma EGFRm at 3 or start of AURA

NSCLC reated with a frst-ine EGFR-TKI.

Methods

* In the Phase Ili, double-blind, randomized FLAURA trial, treatment-naive patients with
EGFRm positive (ex19del or L858R), locally advanced or metastatic NSCLC were
randomized 1:1 to receive osimertini 80 mg once daily (qd) or comparator
EGFR-TKIs (gefitinib 250 mg qd or erlotinib 150 mg qd) >

« Tumor tissue EGFR mutation status (ex19del or LBSSR, alone or co-occurring with
other EGFR mutations) was confirmed by central or local testing.

+ Plasma ctDNA EGFR mutation analysis was conducted by droplet digital polymerase
chain reaction (ddPCR; Biodesix) from samples collected at baseline, week 3, and
‘week 6 post-osimertinib or -comparator EGFR-TKI treatment.

- Evaluable patients had a baseline plasma sample that returned a definitive result of
detectable or non-detectable plasma levels of ex19del or L858R using ddPCR.

~ The patients included in this exploratory analysis were required to have a baseline
plasma sample with detectable plasma levels of ex19del or LBS8R using ddPCR.

+ Clinical outcomes (median PFS [mPFS), objective response rate [ORR]) were
investigator assessed (per RECIST 1.1) in patients with detectable EGFRm at baseline
and were investigated based on clearance of plasma EGFRm at weeks 3 or 6 with
hazard ratios (HRs) calculated using a Cox proportional hazards model.
~ EGFRm clearance was defined as non-detectable plasma levels of either ex19del or

L858R at weeks 3 and/or 6, using ddPCR, where they were detected at baseline.

« Data cut-off for clinical outcomes: June 12, 2017.

Evaluable ctDNA patient population

* In total, 556 patients were enrolled in FLAURA, of whom 489 (88%) had evaluable
CcDNA at baseline, and weeks 3 and/or 6 (osimertinib arm, n=244; comparator
EGFR-TKI arm, n=245) (Figure 1)

Patients with detectable plasma EGFRm at baseline

« In the evaluable CtDNA patient population, 342 (70%) patients had detectable plasma
EGFRm at baseline and 147 (30%) patients did not have detectable plasma EGFRm
at baseline (Figure 1)

* The pmoodnn of pales wlh debclilie plasma EGFRm at baseline was similar
. N=168 [69%]; EGFR-TKI arm,

between tre
n=174 |7|%]) (Flgn- 1).

« The proportion of patients who received treatment and had non-detectable and
detectable plasma EGFRm at week 3 and week 6 can be seen in Figure 2.

Figure 1. FLAURA sample flow
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Figure 2. Proportions of patients with detectable and non-detectable plasma

EGFRm at baseline across treatment arms in week 3 and week 6
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PFS based on detectable and non-detectable plasma EGFRm at baseline
« Atbaseline, patients with non-detectable plasma EGFRm (n=147) had longer mPFS
compared to patients with detectable EGFRm (n=352) (Figure 3).
Figure 3. PFS in paf plasma EGFRm" at

Figure 4. ORR and PFS based on clearance of plasma EGFRm" at a) week 3 and
b) week 6 following treatment initiation

ORR % ¥5% CI) ORR % @5%C)  7T3100.828)
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ORR and PFS analysis by clearance of plasma EGFRm according to treatment
arm

n@sun  e@rey) @sa917)

Patients with non-clearance of plasma EGFRm at weeks 3 or 6

+ In the subgroup of patients with detectable plasma EGFRm at week 3, PFS was
significantly longer in patients receiving osimertinib compared with patients receiving
ccomparator EGFR-TKIs (Figure 5a) and ORRs were similar.

* In the subgroup of patients with detectable plasma EGFRm at week 6, numerically
longer mPFS was observed in patients receiving osimertinib compared with patients
receiving comparator (Figure 5b) and ORRs were similar.

Figure 5. ORR and PFS in patients with detectable plasma EGFRm" at a) week 3
and b) week 6 following initiation of osimertinib or comparator EGFR-TKI

Patients with clearance of plasma EGFRm at weeks 3 or 6

« In patients with clearance of plasma EGFRm at weeks 3 or 6, mPFS was higher than for
patients with detectable plasma EGFRm at weeks 3 or 6, iespective of treatment arm.
At both weeks 3 and 6, mPFS was longer with osimertind treatment. ORR was similar at
both weeks (Figure 6).

Figure 6. ORR and PFS in patients with clearance of plasma EGFRm" at a) week 3

and b) week 6 following initiation of osimertinib or comparator EGFR-TKI
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Conclusions

* The early clearance of plasma EGFRm in patients with EGFRm positive, advanced
usucmuhm be

mmwmnmmﬂ

+ Patients with detectable plasma EGFRm at baseline had worse PFS compared to
patients with non-detectable EGFRm.

ORR and PFS analysis by clearance of pluma EGFRm

« At week 3 and week 6, 61% 75%
patients with detectable plasma EGFRm - nsssln- had clearance of plasma EGFRm
+ Overall, across both arms, response rates were similar, but significantly longer PFS
was observed in patients with clearance of plasma EGFRm at weeks 3 and 6
compared with patients with detectable plasma EGFRm (Figure 4).
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« A serial analysis at additional timepoints over the course of treatment is under way. In
addition, further analyss is high
risk of early with following
EGFR-TKI treatment.
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Abstract 9019: FLAURA plasma samples: [Platform: ddPCR; clearance]

Osimertinib (n=106) Osimertinib (n=56)

8 1 Detectable at 3/6 weeks Undetectable at 3/6 weeks

=

£ ¢

g

23!

€5

> ¢ Maturity 68% 47%

3

S

a

Iime Trom ranaomisauon (monins) Iime Trom ranaomisauon (monins)

Number of patients at risk Number of patients at risk
Non-detectable 208 198 174 147 111 86 41 13 3 0 Non-defectable 258 249 216 184 137 109 54 18 3 0
Defectable 126 114 84 62 44 34 20 6 0 0  Deectable 70 63 46 29 21 13 8 2 0 0
a) Clearance of plasma EGFRm at week 3 b) Clearance of plasma EGFRm at week 6

_ Detectable EGFRm Non-detectable _ Detectable EGFRm Non-detectable
n=126 EGFRm (n=208 = EGFRm (n=258

ORR, % (95% Cl) 78 (69.5, 84.7) 87 (81.7, 91.3) ORR, % (95% CI) 73 (60.9, 82.8) 88 (83.4, 91.7)

*Clearance refers to undetectable plasma EGFR mutations, where they were detectable at baseline, using ddPCR
Cl, confidence interval; EGFR, epidermal growth factor receptor; EGFRm, EGFR-TKI sensitizing mutations (ex19del or L858R); EGFR-TKI; EGFR-tyrosine kinase inhibitor; HR, hazard
ratio; mPFS, median progression-free survival
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Early Circulating Tumor DNA Dynamics and Efficacy of Lorlatinib in Patients With Advanced ALK-Positive Non-Small Cell Lung Cancer

Alice T. Shaw,' Jean-Francois Martini,? Benjamin Besse,’ Todd M. Bauer,* Chia-Chi Lin,* Ross A. Soo,° Gregory J. Riely,” Sai-Hong Ignatius Ou,® Antonello Abbattista,’ Francesca Toffalorio,’ Holger Thurm,? Miyako Satouchi,™
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BACKGROUND
« Lodatinib s o selective, potert, bran-penetrant, third-generation anaplastic
J/ROS1 tyrosine axn-
« Inan engoing phase 1/2 study (NCTO1970865).lorlatinib showed dinicol activity
‘amang patients (pts) with ALK/R0S 1-positve non-small cell lung cances (NSCLO) **
« The US FDA granted lorlatind accelerated approval for the treatment of pts with
ALK-pastive metastatic NSCLC whose dsease has progressed on crizotin and
21 other ALK TKI for metastatic disease ot in those with disease progression on
alectin of centinib as the first ALK TKI for metastatic disease.*
* We recently showed that ALK mutation tumor genotyping fter foduse of 21
g ALK TKI may identify pts more | spond to loratinib.”
« To identdy if early q
tumor DNA (DNA) dynamics con predict dinical outcomes dusing laratinib
treatment among ALK-positve pts previously tieated with 21 second-genesation
ALKTKL

STUDY DESIGN/METHODS

« Inpts envolled in both the phase 2 portion of the angoing phase 112 study and in
adrug-drug nteraction (DDI) sub-study (NCT01970865). plasma samples were
prospectively collected for CtONA analys's at baseline (BL). cyde 3day 1 (C3D1, or
6weeks) and end of treatment (EOT)

210,
pipeline v 3.7: Guardant Health, Inc., Redwood City, CA, USA)

STATISTICAL METHODS

« Puired Analysis Set was defined os oll patiers in the intention 1o treat (ITT)
analysis set who hod valid paired results fiom at least ane molecular biomarker
(andlyte mutation) assayed at screening ond post trectment (e, EOT for phase 1,
€301 andlor EOT for phase 2).

« Change in voriant allee froction (dVAF)* of ALK aterations (fusions ond/or

mutations) was colculoted as (mean VAF,,.,) - (meon VAF, ). dVAF <0 indccted
decreased tDNA ot C3D1
. and G301 Student’s ttest. No

adpustment was made for multiple hypotheses testing and nomnal pvalues
are presented

« Best overall response (BOR), progressionfree survival (PFS) and overal survval (05)
were evaluated according to dVAF

RESULTS

Patient Characteristics
« Intotal, 228 pts with ALK-posiive NSCLC were enrolled Into the phase 2 study and
23 were envoled into the DDI sub-stucy (Figure 1),
Thty trectment ncive ALK postive pts wese exchuded from thes biomarker analysis.
The remaining 221 21 prior ALK TKL; 63 pts had receved
cizotinb as thew only prior ALK TKI and were excluded fiom this biomarkes
analysis, while 158 pts had received 21 second-generation ALK TKL, often with
prior aizmtini.
« For 2 ge
present analyss is depicted in Figure 1
Of 121 paired BLICID1 samples collected, 57 (47%) harbored a detectable ALK
alteration at BL.

ALK TR forthe

Clinical Activity
= Of the 57 pts with ALK fusions and/or mutations, BOR was complete (esponse
(CR)partial response (PR) in 29 pts (51 %, stable desease (SD) in 16 5ts (28 %)
2 jponse in 12 pts (21%)

« AtC3D1, mean VAF of ALK  mutations was significantly decreased

fromBL(~107, P0.0014) (Figure 2).

Mean VAF (%)

Screening

» In pts with ALK fusion and/or mutation, median PFS was 6.6 months in pts with
GVAF <0 (n=4) and 2.6 montfs in pts with AVAF 20 (n=13) (HR=2.6,95 % C1.
12,58) (Figure &)

« In pts with ALK fusion and/or mutation, mean VAF ot C3D1 was significantly
decreased from BL for those with BOR of CR/PR (P>0.0011, Tal
was not significantly different between BL and C3D1 among pts with SO o PD/
jponse as BOR (Ps0.1 $:03383.respectively).

Among pts with ro ALK alteration. mean VAF wos not signiicantly different
between BL and C31, inespective of BOR
Among pts with any alteration, mean VAF at 30 was signficantly decreased
fiom BL for those with BOR of CRIPR, but not for those with SD or PD/
indetesminate response (P-0.0008, P=0.1628 and P+0.4834, respectively)

— GVAF <0 (i)
++ Censored

0 2 4 6 8 W 2 W

Meon dVAF Time (monhs:

062
MAANRAN BTN B E 644442221110

= o
2 9 n

035 021 019 . NS N
03383 01733 083 - S

« In pts with ALK fusion andfor mutation, median S was 18.0 months in pts with
GVAF <0 (ns4e) and 8.6 months n pts wath dVAF 20 (n+13) (HR 2.0,95% CL
09-46) (Figure 5)

POArdetermiote reporse

Mean dVAF
P

« Tumor percent change from baseline, pooled across pts with ALK fusion and/oc
mutation, was reduced by 26 % in pts with dVAF <0 (n=40) and only by 12% in pts
with dVAF 20 (n=13) (P=0.049) (Figure 3)
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VAF Stotseation

CONCLUSIONS

« Easly tONA dynamics may predict lorlatinib efficacy in ALK-positive metastatic
NSCLC. with decreased ADNA dVAF ot 6 weeks associated with response and
longer PFS and 0.

« Further studies are needed to validate these findings and to determine whether
ONA emprove outcome

ly y o
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Figure 4. Kaplan-Meier Plot of PFS by dVAF
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» In pts with ALK fusion and/or mutation, median OSwas 18.0 months in pts with
dVAF <0 (n=44) and 8.6 months in pts with dVAF 20 (n=13) (HR 2.0,95% CI:
0.9-4.6) (Figure 5).

Figure 5. Kaplan-Meier Plot of 05 by dV
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