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The evolving therapeutic landscape of early stage NSCLC
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Liquid biopsy approaches for detection of NSCLC

Tumor DNA entering circulation
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Bruhm et al., Nat Genet, 2023, Mattox et al., Cancer Discov, 2023, Wang et al., PNAS, 2023, Sivapalan et al., Clin Can Res, 2023, Foda et al., Cancer Discov, 2023
Cohen et al., Nat Biotechnol, 2021, Cristiano et al., Nature, 2019, Anagnostou et al., Can Res, 2019, 2020, Cohen et al., Science, 2018, Phallen et al., Science TM, 2017
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ctDNA challenges: technical noise
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Newman et al., Nat Med, 2014, Phallen et al., Science TM, 2017, Forshew et al., Science TM, 2012, Kinde et al., PNAS USA, 2011, Cohen J, Nat Biotechnol, 2021




15" JCONGRESS

ember 2023

on uv:gCANCER 23&24

ctDNA challenges: biological noise
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Leal et al., Nat Commun, 2020, Anagnostou et al., Nat Med, 2023, Sivapalan et al., Clin Can Res, 2023, Sivapalan et al., JITC Review Series on Liquid Biopsies, 2023
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Integration of liquid biopsies in the NSCLC care continuum
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Yang et., Ann Oncol, 2018, Sivapalan et al., JITC Special Review Series on Liquid Biopsies, 2023
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ctDNA MRD is prognostlc
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- L A h Jiang —{— | |Pancreas
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Moding et al., Cancer Discov, 2021



Landmark ctDNA MRD for NSCLC
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Clinical sensitivity of ctDNA MRD

Landmark

02 04 06 08
Sensitivity

Surveillance

Sensitivity (35% CI)
LiN 2022 021 (0.08-0.41)
Xia L 2021 023 (014-0.34)
Wang S 2022 030 (0.16-0.49)
Abbosh C 2017 031 (0.09-0.61)
Zhang JT 2022 036 (0.23-051)
Peng M 2020 039 (0.22-0.59)
Waldeck 2022 040 (0.12-0.74)
Qiu B 2021 041 (0.25-0.50)
Gala D 2022 045 (0.24-0.88)
Ohara S 2020 0.60 (0.15-0.95)
Chen K 2019 060 (0.26-0.88)
Yue D 2022 063 (0.24-091)
Moding EJ 2020 0.86 (0.57-0.98)
Chaudhuri AA 2017 094 (0.73-1.00)

 Zviran A 2020 1.00 (0.48-1.00)

Pooled Sensitivity = 0.41 (0.35 to 0.46)
Chi-square = 66.20; df = 14 (p = 0.0000)
Inconsistency (I-square) = 78.9 %

02 04 06 08
Sensitivity

Sensitivity (95% C1)

LIN 2022 050 (0.31-0.68)
Waldeck § 2022 057 (0.18-0.80)
Gale D 2022 0.64 (0.44-0.81)
Wang S 2022 074 (0.56-0.87)
Qlu B 2021 079 (062-091)
Yue D 2022 0.86 (0.42- 1.00)
Zhang JT 2022 0.87 (0.74-0.95)
Peng M 2020 088 (0.47 - 1.00)
Chen K 2019 089 (0.52- 1.00)
Abbosh C 2017 092 (0.62-1.00)
Chaudhuri AA 2017 100 (0.63- 1.00)

Pooled Sensitivity = 0.76 (0.70 to 0.82)
Chi-square = 24.45; df = 10 (p = 0.0065)
Inconsistency (I-square) = 58.1 %

Landmark

02 04 08 08
Specificity

Surveillance

Specificity (95% CI)
Zviran A 2020 071 (0.44-090)
Moding EJ 2020 081 (0.58-0.95)
Yue D 2022 0.85 (0.55-0.98)
Peng M 2020 0.88 (0.74-0.96)
Waldeck S 2022 0.88 (0.52-1.00)
Abbosh C 2017 0.90 (0.55-1.00)
Ciu B 2021 083 (0.82-0.98)
Ohara S 2020 0.83 (0.68-1.00)
LiN 2022 093 (0.86-098)
Chen K 2019 094 (0.70-1.00)
Wang § 2022 094 (0.86-0.98)
Zhang JT 2022 098 (0.95-0.99)
Xia L 2021 098 (0.96-099)
Chaudhuri AA 2017 100 {0.79-1.00)
Gale D 2022 1.00 (0.81-1.00)

Pooled Specificity = 0.95 (0.93 o 0.96)
Chi-square = 40.12; df = 14 (p=0.0002)
Inconsistency (l-square) = 65.1 %

Specificity (95% CI)
Chen K 2019 050 (0.25-0.75)
Yue D 2022 0.55 (0.23-0.83)
Peng M 2020 0.65 (0.36-0.86)
LI N 2022 0.77 (0.67-0.85)
Wang S 2022 0.83 (0.73-0.90)
Waldeck S 2022 0.83 {0.36-1.00)
Qiu B 2021 0.85 (0.73-0.93)
Abbosh C 2017 090 (0.55-1.00)
Gale D 2022 0.96 (0.86-1.00)
Zhang JT 2022 097 (0.94-0.99)
Chaudhuri AA 2017 100 (0.63-1.00)

0.2 0.4 06 0.8
Specificity

Pooled Specificity = 0.87 {0.84 to 0.90)
Chi-square = 65.07; df = 10 (p = 0.0000)
Inconsistency (l-square) = 84.6 %

C

in NSCLC

Symmetric SROC
AUC =0.8579
SE(AUC) = 0.0475
Q*=0.7888
SE(Q) = 0.0456
0 0.2 04 0.6 08 1 aal
1-specificity
Surveillance
9
0.9
0.81
0.7
§ 06 [
s 0.5
=
& 04 J
0.3 Symmetric SROC
0.2 AUC = 0.8800
SE(AUC)=0.0370
0.1 Q*=0.8104
SE(Q*}=0.0373
0 0.2 0.4 0.6 0.8 1
1-specificity

Zhong et al. BMC Medicine 2023; 21:180
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ctDNA MRD after definitive chemoradiation is predictive
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Moding et al., Nat Cancer, 2020, Pan et al., Cancer Cell, 2023
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ctDNA MRD after curative-intent surgery is predictive

No. at risk
Atezolizumab
Observation

— Atezolizumab
— QObservation

1.00

Probability of disease-free survival

} ctDNA-
:|~ ctDNA*

0.75 -

0.50 1

0.25 1

ctDNA™:
HR=1.14
(95% CI: 0.81-1.62)
CtDNA*:
HR =0.58
(95% CI: 0.43-0.79)
0 10 20 30 40 50
Time (months)
184 144 85 44 5 0
183 140 90 46 6 0
116 48 25 13 2 0
98 17 10 5 1 0

Probability of overall survival

1.00 -

0.75 1

0.50 1

0.25 1

ctDNA™:
HR = 1.31
(95% CI: 0.77-2.23)

ctDNA™:
HR = 0.59
(95% CI: 0.41-0.86)

184
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116

98

10

174
170
88
54

20

30 40 50

Time (months)

129
130
55
24

57 10 0
65 0
25 4 0
11 1 0

Powles et al., Nature, 2021
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What does ctDNA MRD negative mean?

100-_._-‘"'_'_"_’:‘97‘1 s 194.7 592‘5 Negative ctDNA result
80- | | | L * Inthe ctDNA-guided group of
E:— 70- | Positive CtDNA result the DYNAMIC trial, recurrence
T e or death occurred in 15 of 246
(7] 1 1 I . .
3 5o | | ; ctDNA-negative patients (6%).
| | |
s 30 i | i * A fraction of ctDNA MRD-
& : : : . . .
20- 5 5 | negative patients experience
104 Hazard ratio for recurrence or death, 1.83 l(95% Cl, 0.79-4.27) i disease recurrence.
0 I : T : T : I T
0 6 12 18 24 30 36 42 48
Follow-up (mo)
No. at Risk
Negative ctDNA result 246 244 236 231 220 169 131 93 55
Positive ctDNA result 45 45 42 39 36 36 22 16 9

Tie et al., NEJM, 2022
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Event-free Survival (%)

40

20

ctDNA post neoadjuvant IO predicts pCR

Nivolumab + chemotherapy Chemotherapy 80 —

ctDNA CL No ctDNA CL ctDNA CL No ctDNA CL With ctDNA Clearance

(n=24) (n=19) (n=15) (n=28)
Median EFS, mo NR 18.9 NR 16.8
(95% Cl) (16.8-NR)  (8.3-NR)  (19.6-NR)  (8.3-NR)

HR (95% CI) 0.60 (0.20-1.82) 0.63 (0.20-2.01)

60 —

46%*

Nivolumab + chemotherapy
(ctDNA CL)
Chemotherapy
(ctDNA CL)

=

Frdnipinin tolntel. dufulniniioh s it @ Nivolumab +
. chemotherapy
I (no ctDNA CL)

Pathological Complete Response Rate (%)

Chemotherapy

0 *
(no ctDNA CL) 0%

Without ctDNA Clearance

4%
I

Nivolumab + Chemotherapy
chemotherapy

I I I I I 1
6 9 12 15 18 21 24 27 30 33 36 39 42 45

n/N 11/24 2/15 0/19
Months

Nivolumab + Chemotherapy
chemotherapy

1/28

Forde et al., NEJM, 2022
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ctDNA clearan

ce predicts pCR with

Among patients who were ctDNA-positive at baseline (C1D1), all patients achieving pCR

and >90% of all patients achieving

MPR had ctDNA clearance at C4D1*

pCRf MPRt
1004 1004

£ 807 Treatment arm £ 807 Treatment arm
é —~—Darm é —Darm
c - PBO arm c - PBO arm
S 60- S 607
S | e Pathological response ~ § Pathological response
c | LT — o — MPR
2 404 e o 2 404 .
& e T === Non-pCR a*r e . === Non-MPR
© ot 1) e e T

:-‘"'- et

204 ¢ 2071 PR
1 1 1 1 1 1 1 1
C2D1 C3D1 C4aD1 PreSurgery C2D1 C3D1 C4aD1 PreSurgery

Patients without ctDNA clearance were unlikely
to achieve pCR (NPV > 84.0% at C2D1 in both
arms)

Patients who achieved ctDNA clearance in the
D arm vs the PBO arm were more likely to
achieve pCR (PPV =50.0% vs 14.3% at C2D1)

Predictive value of ctDNA clearance at different timepoints for pCR

pCR pCR
D arm PBO arm
PPV NPV PPV NPV
C2D1 50.0% 84.9% C2D1 14.3% 96.9%
C3D1 43.6% 97.1% C3D1 18.2% 100.0%
C4D1 40.5% 100.0% C4D1 18.2% 100.0%
PreSurgery 41.5% 100.0% PreSurgery 19.4% 100.0%

*In the BEP, pCR (25.6% vs 6.3%) and MPR (44.4% vs 18.8%) rates were higher in the D arm vs the PBO arm. "The plots include all evaluable patients at each timepoint. NPV, negative

predictive value; PPV, positive predictive value.

ey
2023

Reck et al., presented at ESMO 2023
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ctDNA may help refine the heterogeneity of non pCR

ctDNA kinetics during neoadjuvant ICI
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Landon et al., presented at 2023 AACR Annual Meeting, manuscript under review
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The evolving therapeutic landscape of early stage NSCLC

------------------------------------------------------------------------------------------

X O
2 q
s Z
J_::>
X O
2 9
o O
< 7
2_|=_'3>

"""""""""""""""""""""""""""""""""""""""""""""""""""

3 2
> =
>
o 2

()
2 -
» %



Sidney Kimmel Cancer Center

Thoracic Oncology
Julie Brahmer
Patrick Forde
Christine Hann
Kristen Marrone
Ben Levy

Joy Feliciano
David Ettinger
Vincent Lam
Joe Murray
Susie Scott

Michael Conroy

Cancer Biology
Victor Velculescu

Steve Baylin

Cancer Immunology
Drew Pardoll
Kellie Smith

Molecular Oncology Lab

Noushin Niknafs
Gavin Pereira
Lavanya Sivapalan
Blair Landon
Archana Balan
Jenna Canzoniero
Maria Fatteh
Nisha Rao

Chris Cherry

Jinny Huang
Jaime Wehr

Mimi Najjar
Shreshtha Jolly
Kavya Velliangiri
Katerina Karaindrou
Justin Huang

Mohamed Sherief

Bioinformatics
Rob Scharpf
James White

Rachel Karchin

Cancer Genomics Lab
Vilmos Adleff

Jill Phallen

Stephen Christiano
Daniel Bruhm

Nic Vulpescu

Carlie Hruban

Jamie Medina

Zach Foda

Akshaya Annapragada

Acknowledgements

Lung cancer PMCOE
Vasan Yegnasubramanian
Lei Zheng

Sharon Penttinen

Durrant Barasa

Pathology

Ed Gabrielson
Peter lllei
Janis Taube

Kay Li

Thoracic Surgery
Malcolm Brock
Richard Battafarano
Stephen Yang

Kristen Rodgers

Our patients and their families
@ValsamoA @MolecularOncLab @HopkinsThoracic

Johns Hopkins MTB

ECOG-ACRIN

EA Thoracic UG1 Team
Ticiana Leal

Jamie Chaft

vuMmC
Christine Lovly
Wade lams

CCTG

Janet Dancey
Cheryl Ho
Penelope Bradbury

Pierre-Olivier Gaudreau

Keyue Ding

UWA
Anna Nowak

JHU CERSI
Taxiarchis Botsis
Caleb Alexander

Jill Curran

FDA OCE

PJ Vellanki
Julie Schneider
Preeti Narayan

Beaumont Hospital
Dublin

Jarushka Naidoo

AHN
Ali Zaidi

NKI

Kim Monkhorst
Karlijin Hummerlink
Willemijn Theelen

Funding Sources: NIH, FDA OCE, Department of Defense, Maryland Department of Health and Mental Hygiene, EA Thoracic ITSC, Johns Hopkins ICTR, Johns Hopkins Catalyst Award, Cancer
Research Institute, LUNGevity, V Foundation, Swim Across America, Emerson Collective, The Mark Foundation, The Elsa U. Pardee Foundation, BMS, Astra Zeneca, Delfi Diagnostics, Labcorp



15 CONGRESS
V:%CANCER 23824

JITC Special Review Series on Liquid Biopsies

cfDNA biology E
ctDNA ultrasensitive technologies

Early detection and MRD

ctDNA as an early endpoint of 10 response

CTCs and other blood analytes

Clinical Implementation & Regulatory Implications
https://jitc.bmj.com/content/11/1/e006367

48]

1-l-

& JITCH

m. hone \TL

Contact: vanagnol@jhmi.edu

@ValsamoA @MolecularOnclLab
@HopkinsThoracic @Hopkins. MTB



https://jitc.bmj.com/content/11/1/e006367
mailto:vanagno1@jhmi.edu

CONGRES
IWVI()CANCER
23&24

vember 2023

v

#15CongressGECP

Thank you!

e

~



	Diapositiva 1
	Diapositiva 2: Disclosures
	Diapositiva 3: The evolving therapeutic landscape of early stage NSCLC
	Diapositiva 4: Liquid biopsy approaches for detection of NSCLC
	Diapositiva 5: ctDNA challenges: technical noise
	Diapositiva 6: ctDNA challenges: biological noise
	Diapositiva 7: Integration of liquid biopsies in the NSCLC care continuum
	Diapositiva 8: ctDNA MRD is prognostic
	Diapositiva 9
	Diapositiva 10: Clinical sensitivity of ctDNA MRD in NSCLC
	Diapositiva 11: ctDNA MRD after definitive chemoradiation is predictive 
	Diapositiva 12: ctDNA MRD after curative-intent surgery is predictive
	Diapositiva 13: What does ctDNA MRD negative mean? 
	Diapositiva 14: ctDNA post neoadjuvant IO predicts pCR
	Diapositiva 15: ctDNA clearance predicts pCR with 
	Diapositiva 16: ctDNA may help refine the heterogeneity of non pCR 
	Diapositiva 17: The evolving therapeutic landscape of early stage NSCLC
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20

