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How did we treat advanced cancers like NSCLC
before targeted therapy & before immunotherapy ?



Evolution in Astronomy
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Evolution in Oncology
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Question # 1

e Which is the most common actionable alteration in metastatic
advanced Non-small cell lung cancer ?

A: KRAS mutation
B: EGFR mutation
C: ALK fusions
D: RET fusions



Genomics of NSCLC drivers

Skoulidis F. Nat Rev Cancer. 2019



Oncogenic Drivers in Advanced Nonsgquamous NSCLC

NRG fusion 0.1% ] ]
FGFR1/FGFR2 0.7% NTRK fusion 0.1% * Actionable biomarkers

NRAS12% include EGFR*, BRAF
ERBB2 o 2.75% V600E, METex14
MET amp 2.5% Iz(gg;, skipping, KRAS G12C,
RET fusion 2.3% and HER2/ERBB2
ROS1 fusion 1.9% mutations and
ALK, ROS1, NTRK, and
RET fusions

ALK fusion 4.4%

MET splice 3.0%

ERBB2 3.8%

NF1 truncation 1.9%

Addeo. Cancer Treat Rev. 2021;96:102179. Palma. NPJ Precis Oncol. 2021;5:98.
NCCN. Clinical practice guidelines in oncology: NSCLC. v.5.2023. nccn.org.



Molecular Testing Techniques
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Broad NGS Recommended for Detection of Targetable
Driver Alterations in Advanced Lung Cancer

e All nonsquamous NSCLC: EGFR, including EGFR ex20ins, BRAF V600E, METex14,
KRAS G12C, and HER2 mutations and ALK, ROS1, RET, and NTRK fusions

* Important to wait for NGS results before acting on PD-L1 testing for 10
* For squamous NSCLC, consider testing in young, never/light smokers, and female patients,
or if biopsy specimen is of mixed histology
e Tissue biopsy is gold standard; preferred for detection of gene fusions by RNA NGS

e Liquid biopsy (ie, cfDNA in plasma) useful in NSCLC when inadequate tissue, incomplete
results from tissue testing; simultaneous use with tissue testing can increase biomarker
detection

e Limited utility of liquid biopsy in thyroid cancer

NCCN. Clinical practice guidelines in oncology: NSCLC. v.5.2023. nccn.org.
NCCN. Clinical practice guidelines in oncology: thyroid carcinoma. v.4.2023. nccn.org.
Pennell. ASCO Educ Book. 2019;39:351. Lindeman. J Thorac Oncol. 2018;13:323. Rolfo. J Thorac Oncol. 2021;16:1647.



Targeted RNA Sequencing More Sensitive for
Detection of Oncogenic Gene Fusions Than DNA-
Based NGS

* RNAseq identified targetable fusions in 14% of driver-negative cases by DNA NGS

RNAseq-Based Detection of Actionable Fusions

Driver Detection in MSK-IMPACT Profile of Actionable
DN A “Actionable Driver-Negative”  MSK Fusions Detected by RNAseq (n = 36)

Cases (n = 255)
No Driver
Identified
(n = 255)

RNA »

ROS1
28% MET

(10/36) 17%
(6/36)

MSK
Fusion
Negative
86%

Progression

20% (2/10)

RET
8% (3/36

(219/255)

Benayed. ASCO 2018. Abstr 12076. Benayed. Clin Cancer Res. 2019;25:4712.



Important Considerations for Biomarker
Testing

* Not all alterations listed on NGS e Communicating with patients
report will be actionable (eg, VUS) about importance of waiting for

e For help interpreting complicated NGS results
findings on NGS reports: * Personalize treatment to most

efficacious and safe option for

e |f available, ask to present your ) . )
’ P y their specific tumor profile

case at nearby Molecular Tumor

Board * Potential for oral therapy vs
e Reach out to local or regional IV infusion
experts in field for advice e Potential need for more tissue
* Use virtual options provided by e Resources about patient advocacy

testing vendors groups, especially for rare diseases



EGFR



Timeline of EGFR-indicated Treatments

Adapted from Skoulidis and Heymach 2019 Nat Rev Can
1 Robichaux et al 2020 WCLC

2Mack et al 2020 Cancer

3Jonna et al 2019 Clin Can Res

4 Russo et al 2020 Precis Cancer Med

5 Robichaux et al 2019 Cancer Cell



EGFR resistance mechanisms

Milik SN, Eur J Med Chem. 2017 Dec 15



Combating EGFR resistance mechanisms is a
Herculean task

Milik SN, Eur J Med Chem. 2017 Dec 15
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Mariposa trial

« MARIPOSA (NCT0448/080), a randomized, active-controlled,
multicenter trial of 1074 patients with exon 19 deletion or exon 21
L 858R substitution mutation-positive locally advanced or metastatic
NSCLC and no prior systemic therapy for advanced disease.

e Patients were randomized (2:2:1): Lazertinib+ Amivantamab:
Osimertinib monotherapy:. Lazertinib monotherapy until disease
progression or unacceptable toxicity.

» Lazertinib with amivantamab demonstrated a statistically significant
Improvement in PFS compared to osimertinib with a hazard ratio of
0.70 (95% confidence interval [CI]: 0.58, 0.85; p-value=0.0002).

e The median PFS=23.7 months (95% CI: 19.1, 27.7) in the lazertinib
+ amivantamab arm and 16.6 months (95% CI: 14.8, 18.5) in the
osimertinib arm.



RET Overview

Meningioma (5.6%) e Normal role in neural and GU development
PTC (10%-20%) MTC (~60%-90%) 2 major mechanisms for RET oncogene activation
NSCLC (1%-2%) Esophageal
adenocarcinoma o i i
Melanoma (0.7%) (1.4%) KIF5B most common partner in NSCLC, with

others including CCDC6, NCOA4, TRIM33
e CCDC6 and NCOA4 are most common

and basal cell

carcinoma (12_5%) Breast carcinoma

(0.2%) .
Gastric partners in DTC
adenocarcinoma
(0.7%) Ureter urothelial
carcinoma (16.7%) e >100 alterations reported
CMML
Colorectal
Ovarian epithelial adenocarcinoma
carcinoma (1.9%) (0.7%)

Kato. Clin Cancer Res. 2017;23:1988. Mulligan. Nat Rev Cancer. 2014;14:173. Subbiah. Cancer Discov. 2020;10:498.
Thien. Trends Cancer. 2021;7:12. Santoro. Cold Spring Harb Perspect Biol. 2013;5:a009233.



FDA-Approved Selective RET Inhibitors (2023)

Selpercatinib?
e Adults with

o Adult/pediatric patients 212 yr of age with

who require systemic therapy

e Adult/pediatric patients 212 yr of age with

who require systemic therapy
and who are RAIl refractory

e Adults with
with PD on/following prior systemic
therapy or who have no satisfactory alternative
treatment options

1. Selpercatinib PI. 2. Pralsetinib PI.

Pralsetinib?

Adults with

Adult/pediatric patients 212 yr of age
with

who
require systemic therapy and who are
RAI refractory



RET Inhibitors in RET Fusion—Positive
Advanced NSCLC 100 et e e e s
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1. Drilon. JCO. 2023;41:385. 2. Griesinger. Ann Oncol. 2022;33:1168.



Rapid clinical translation and FDA approval of RET inhibitors

RET is one of the first oncogenic kinase fusions cloned from an epithelial tumor,

and has since been found to be an oncogenic driver primarily in solid tumors!-2

Combination
Medullary thyroid Ovarian Therapies
RET = RTK3 cancer? CMML2 Colon and breast cancers’ carcinoma®
1985 1987 1990 1993 \
RET Papillary thyroid cancer Lung Salivary gland Selective RET
identified as an PTC1= RET*3 adenocarcinoma* cancer® inhibitors **
oncogene? -

& Pralsetinib
Inflammatory -
myofibroblastic Selp ercatinib
tumors’

CMML, chronic myelomonocytic leukemia. ** FDA approval 3 yrs H

1. Subbiah V et al. Cancer Discov. 2018;8(7):836-849. 2. Drilon A et al. Nat Rev Clin Oncol. 2018;15(3):151-167. 3. Ibafiez CF. Cold Spring Harb
Perspect Biol. 2013;5(2):a009134. 4. Ju YS et al. Genome Res. 2012;22(3):436-445. 5. Stransky N et al. Nat Commun. 2014;5:4846. 6.
Griinewald | et al. Oncotarget. 2015;6(20):18224-18237.



LIBRETTO-431: Selpercatinib vs Chemotherapy +
Pembrolizumab in RET Fusion—Positive NSCLC

" |nternational, randomized, open-label phase Il trial

100- ITT-Pembrolizumab Population 100 ITT Population
801 801
. Selpercatinib — Selpercatinib
X 601 MPFS: 24.8 mo X 60+ MPFS: 24.8 mo
0 0
a 40- a 401 CT + Pembro
20 CT + Pembro 20- mPFS: 11.2 mo
_IT' MPFS: 11.2 mo
0 HR: 0'4|6 (95% ICI: 0.31—I0.70; P <|'001 . . 0 HR: O.lll8 (95%ICI: 0.33;0.70; P.<'001) . .
0 6 12 18 24 30 36 0 6 12 18 24 30 36
Mo Mo
Patients at Risk, n Patients at Risk, n
Selpercatinib 129 105 72 44 16 2 0 Selpercatinib 159 130 90 52 18 3 0
CT + Pembro 83 55 29 15 6 0 0 CT = Pembro 102 63 33 16 7 1 0

Selpercatinib yielded statistically significant improvement in PFS vs control in both ITT-

pembrolizumab and ITT populations, meeting both primary endpoints
Loong. ESMO 2023. Abstr LBA4. Zhou. NEJM. 2023;[Epub].



NTRK Overview

 Normal role in neuronal development;
expression limited to CNS

e Typically results in intracellular fusion
protein with constitutively activated or
overexpressed kinase domain

e Typically results in abnormal protein
product

NTRK Fusions Are Rare Events:
0.21% Across >11,000 Patients With Tumors of All Types

‘ Brain cancers (glioma, GBM, astrocytoma)
Salivary (MASC)

Secretory breast cancer

Pancreatic _ _
Cholangiocarcinoma

Colon ‘

Melanoma
Sarcoma (multiple)

Gliomas

Infantile fibrosarcoma
Congenital nephroma

Sarcoma (multiple)

Cancer with <5% NTRK fusion

Rare cancer with high incidence of NTRK fusions (>90%)

Supek. Cell. 2014;156. Amatu. ESMO Open. 2016;1:e000023. Cocco. Nat Rev Clin Oncol. 2018;15:731. Amatu. ESMO Open.
2016;1:e000023. Watanabe. Cancer Genet Cytogenet. 2002;136:10. Gatalica. AACR-NCI-EORTC 2017. Abstr A047.



FDA-Approved TRK Inhibitors (2023)

Larotrectinib? Entrectinib?
e Adult and pediatric patients with = Adult and pediatric patients 21 mo of age
with solid tumors with an NTRK gene
without a known acquired resistance fusion without a known acquired
mutation who either have metastatic resistance mutation who either have
disease or who are not candidates for metastatic disease or who are not
surgical resection due to likely severe candidates for surgical resection due to
morbidity and who have no satisfactory likely severe morbidity and who have no
alternative treatments or whose cancer satisfactory alternative treatments or
has progressed following treatment whose cancer has progressed following
treatment

=  Adult patients with ROS1-positive
metastatic NSCLC

1. Larotrectinib PI. 2. Entrectinib PI.



TRK Inhibitors Are Active in NTRK Fusion-Positive

Change in Tumor Size With Entrectinib (N = 121)!

100
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£
.g 75 Gynecologic (n=1) Neuroendocrine (n = 4) NSCLC (n = 20) Gl —Other (n=1)
E= ;\? 50 Salivary (MASC; n = 21) Sarcoma (n = 24) Thyroid (n = 10) Pancreatic (n = 4)
g ‘7; n ) NE/ND (n =5)
ORR, % (95% ClI) 61.2 (51.9-69.9) ©Sc o TR ow ww e * e oo
Qo
Median DoR, mo 20.0 % @ 25
(7]
Median PFS, mo 13.8 a 0
, -75
Median follow-up, mo 25.8
-100
Change in Tumor Size
. & . . %12 + = Thyroid
100 With Larotrectinib (N = 150%) = Soft tissue sarcoma
.. 90 ung
Larotrectinib? N =180 o 80 - (S:glll(\)/grv gland
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1. Demetri. Clin Cancer Res. 2022;28:1302. 2. Hong. ASCO 2023. Abstr 3141. *n =30 without IRC-assessed measurable lesions.
Maximum change in lesion size: +227%.




TRK Inhibitors in NTRK Fusion—Positive NSCLC

Antitumor Activity with Entrectinib (n = 27) Antitumor Activity with Larotrectinib (n = 237)

*BL CNS mets

Efficacy by BL CNS Mets No CNS Mets Efficacy by BICR Total (N = 30)

BICR (n = 15) (n = 16)

ORR, % 74
ORR, % 64.5 60 68.8

mDoR, mo 33.9
mDoR, mo 27.1 29.4 19.9

mPFS, mo 33.0
mPFS, mo 20.8 30.3 20.8

mOS, mo 39.3
mOS, mo NE NR NR

"n = 4 without IRC measurable lesions.

Intracranial antitumor activity observed in patients with brain metastases at BL3-

1. Cho. ASCO 2023. Abstr 9047. 2. Lin. ASCO 2023. Abstr 9056. 3. Drilon. ASCO 2019. Abstr 2006.
4. Doebele. Lancet Oncol. 2020;21:271. 5. Rosen. JCO Precis Oncol. 2019;3:P0.19.00009
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FDA approval
of

Repotrectinib
in NTRK +
cancers




» Efficacy was evaluated in TRIDENT-1
(NCT03093116), a multicenter, single-arm, open-label,
multi-cohort trial in 88 adult patients with locally
advanced or metastatic NTRK gene fusion-positive
solid tumors who had either received a prior TRK
tyrosine kinase inhibitor (TKI) (n=48) or were TKI-
naive (n=40).

e Confirmed ORR:
» TKI-naive group=58% (95% [confidence internal] CI:

FDA label 41, 73), Med DOR = NE

» TKI-pretreated group= 50% (95% CI: 35, 65) Med
DOR =9.9 months (95% CI. 7.4, 13.0)

* Most common (>20%) adverse reactions: Dizziness,
dysgeusia, peripheral neuropathy, constipation,
dyspnea, fatigue, ataxia, cognitive impairment,
muscular weakness, and nausea.

Efficacy and
Safety data per




NTRK FDA approvals

On November 26, 2018, the Food and
Drug Administration granted
accelerated approval to larotrectinib
(VITRAKVI, Loxo Oncology Inc. and
Bayer) for adult and pediatric patients
with solid tumors that have a
neurotrophic receptor tyrosine kinase
(NTRK) gene fusion without a known
acquired resistance mutation, that are
either metastatic or where surgical
resection is likely to result in severe
morbidity, and who have no
satisfactory alternative treatments or
whose cancer has progressed
following treatment.

On August 15, 2019, the Food and
Drug Administration granted
accelerated approval to entrectinib
(ROZLYTREK, Genentech Inc.) for
adults and pediatric patients 12 years
of age and older with solid tumors that
have a neurotrophic tyrosine receptor
kinase (NTRK) gene fusion without a
known acquired resistance mutation,
are metastatic or where surgical
resection is likely to result in severe
morbidity, and have progressed
following treatment or have no
satisfactory standard therapy.

@)

On June 13, 2024, the Food and Drug
Administration granted accelerated
approval to repotrectinib (AUGTYRO,
Bristol-Myers Squibb Company) for
adult and pediatric patients 12 years
and older with solid tumors that have
a neurotrophic tyrosine receptor
kinase (NTRK) gene fusion, are
locally advanced or metastatic or
where surgical resection is likely to
result in severe morbidity, and that
have progressed following treatment
or have no satisfactory alternative
therapy.



Question ?

e What is actionable in ALK+ NSCLC ?

* A: ALK mutation

e B: ALK fusion

e C: ALK amplification
e D: All of the above



ALK



Lorlatinib vs Crizotinib in Treatment-Naive Patients With Advanced ALK+ Non-Small Cell Lung Cancer: 5-Year Progression-Free Survival and Safety From the CROWN Study



Key Takeaways




Current Post Hoc Analyses at 5 Years




At 60.2 Months of Median Follow-Up, Median PFS by Investigator Was Still Not Reached With Lorlatinib




Conclusions




Guidelines for selecting treatment after progression on an ALK TKI. When patients have oligoprogression on an
ALK TKI, local ablative therapies can be considered.

JessicaJ. Lin et al. Cancer Discov 2017;7:137-155

©2017 by American Association for Cancer Research



ALK Master protocol



Advanced ALK+ NSCLC:
Current Treatment Paradigm

2nd_gen TKI Chemotherapy
(Alectinib or Brigatinib in USA) Clinical trials

3rd-gen TKI Chemotherapy
(Lorlatinib) Clinical trials

NOT drawn to scale or to reflect relative median PFS on each treatment option



Next-Generation ALK TK| as Standard 1L Therapy

Crizotinib* Ceritinib® Alectinib® Alectinib Alectinib Brigatinib® Ensartinib Lorlatinib*
(PROFILE (ASCEND-4?) (Global (ALESIA>-®) (J-ALEX":8) (ALTA-1L%:10) (eXalt-311) (CROWN?12:13)
1014%) ALEX34)
Comparator Platinum/pem Platinum/pem Crizotinib Crizotinib Crizotinib Crizotinib Crizotinib Crizotinib
N 172 189 152 125 103 137 143 149
PFS, median 10.9 mos 16.6 mos 25.7 months 41.6 mos”® 34.1 mos 24.0 mos 25.8 mos NR
HR 0.50 (0.36- HR 0.33 HR 0.37 (0.26- HR 0.48 (0.35- HR 0.51 HR 0.27 (0.18-
0.70) (0.23-0.49) 0.52) 0.66) (0.35-0.72) 0.39)
CNS mets at 26% (treated 31% 42% 35% 14% 29% 33% 26%
baseline only)
PFS in pts with 9.0 mos* 10.7 mos 25.4 mos? 42.3 mos” 25.9 mos 24.0 mos NR NR
brain mets (HR 0.37) (HR 0.17) (HR 0.47) (HR 0.25) (HR 0.21)
(initial result)
ORR 74% 73% 83%" 91%N 92% 74% 75% 77%
Median 17.4 mos 19.7 mos 18.6 mos 61 mos 42.4 mos 40.4 mos 23.7 mos 36.7 mos
follow-up (for BIRC)

#Approved by US FDA for 1L indication in advanced ALK+ NSCLC ~ *Pts with stable, treated brain mets allowed ABy investigator assessment (not BICR)

1Solomon BJ et al., N Engl ) Med 2014; 2Soria JC et al., Lancet 2017;3Peters S et al., N Engl ) Med 2017; *Mok T et al., Ann Oncol 2020; 5Zhou C et al., Lancet Respir Med 2019; 6Zhou C et al., ESMO
Asia 2022; Hida T et al., Lancet 2017; "Nakegawa K et al., Lung Cancer 2020; 8Camidge DR et al., NEJM 2018;
SCamidge DR et al., J Thorac Oncol 2021; 1°Horn L et al., JAMA Oncol 2021; 11Shaw AT et al., N Engl J Med 2020; 12Solomon BJ et al., Lancet Respir Med 2022



Broad Framework for Understanding Systemic TKI Failure:
Mechanisms of Resistance to ALK Inhibitors

Schneider JL et al. Nat Cancer 2023;4(3):330-43



Resistance to 2G ALK TKIs

Shaw AT et al. J Clin Oncol 2019;37:1370-9



ROS1



Selectivity and in vitro antiproliferative activity of repotrectinib.

Alexander Drilon et al. Cancer Discov 2018;8:1227-1236



Response to repotrectinib in ROS1 solvent-front substitution—containing cancers.

Drilon et al. Cancer Discov 2018;8:1227-1236



KRAS G12 C






Adagrasib is a potent, covalent KRASG12C inhibitor in vitro.

Jill Hallin et al. Cancer Discov 2020;10:54-71



Antitumor activity of MRTX849 in KRASG12C-mutant and non—KRASG12C-mutant human tumor
xenograft models.

Jill Hallin et al. Cancer Discov 2020;10:54-71



Activity of MRTX849 in patients with lung and colon cancers.

Jill Hallin et al. Cancer Discov 2020;10:54-71

©2020 by American Association for Cancer Research



DDR



Targeting the DNA damage response (DDR)

DDR Inhibitors
Phase I: ATM, DNA-PK
Phase II: ATR, WEE1, CHK1
FDA Approved: PARP

O’Connor, Molecular Cell 2015






~43% of NSCLC patients have mutations that are

targetable with approved agents

Adapted from Skoulidis and Heymach 2019 Nat Rev Can
1 Robichaux et al 2020 WCLC

2 Mack et al 2020 Cancer

3 Jonna et al 2019 Clin Can Res

4 Russo et al 2020 Precis Cancer Med

5 Robichaux et al 2019 Cancer Cell



Includes FMI, Guardant, and Caris NGS reports within
Genospace across the Sarah Cannon network.

Frequency of KRAS Mutations in Lung Cancer

TP53 [FFA

KRAS B

EGFR i)

ATM Bk

CDKN2A B

PIK3CA BkEZ)

Distribution of KRAS G12 mutations

STK11 SuEyZ)

ARID1A  BEBLZS

BRCA2 FEEERZ)

NF1 SEEZ)

0% 10% 20% 30% 40% 50% 60% 70% 80%
Percent of NSCLC Patients

Provided by Sarah Cannon Personalized Medicine



Includes FMI, Guardant, and Caris NGS reports within
Genospace across the Sarah Cannon network.

KRAS Mutations Across Tumor Types

Frequency of activating KRAS mutations across tumor types Breakdown of

within the Sarah Cannon network frequently occurring
KRAS mutations in

lung, pancreatic, and
colorectal cancers
within the Sarah
Cannon network.

Provided by Sarah Cannon Personalized Medicine



KRAS Mutations in NSCLC

« KRAS G12C mutation is found in approximately 13% of lung
cancer,! 3% of colorectal cancer? and appendix cancer, and
1%—3% of other solid tumors*

1. Biernacka A, et al. Cancer Genet. 2016;209:195-198. 2. Neumann J, et al. Pathol Res Pract. 2009;205:858-
862. 3. Zhou L, et al. Med Oncol. 2016;33:32, Riely, G. et al. CCR 2008; Rediget al. ASCO 2016



Targeted therapy- when you find RET- nothing to
FRET!



Selpercatinib (Loxo-292) Pralsetinib (Blu-667)

Efficacy results

B Prior platinum treatment B Prior treatment other than platinum
Treatment naive * Prior PD-(L)1 inhibitor

Intent-to-treat efficacy population

Best Overall Response Al NSCLC  Prior platinum Treatment Naive
by Independent Central {n=132)* (n=92) (n=29)

Radiographic Review

Response-evaluable population
Best Overall Response by ~ AllNSCLC  Prior platinum  Treatment Naive

*

Maximum percent reduction from
baseline in target lesion diameter

Independent Central (n=116)* (n=80) (n=26) = 96% of evaluable patients had tumor reductions
Radiographic Review _80 - 100% of treatment-naive patients
ORR 65%" 61%" 73% + 6% complete response rate in evaluable patients
95% Ol 5573% 5072% 52.88% ~100 - 12% complete response in treatment-naive patients LAY
CR 6% 5% 12%
PR 59%° 56%" 62%

Patients
* Median duration of response was not reached (95% Cl: 11.3 months to not reached)

*  75% of responding patients continue on treatment

* Intracranial ORR in 9 patients with baseline measurable CNS metastases was 56%, including 3 (33%) CRs



NRG fusions- hope you still have the NRG!









Future strategies for Drug
development



Undruggables- the super villians



Co-occurring alterations

Skoulidis F, Nat Rev Cancer. 2019



The emergence of resistance mutations severely impacts
the durability of TKl’s in cancer

Model of the emergence of TKI-resistant mutant clones?

TKI treatment

oo -

Overcoming resistance mutations in oncogenic drivers is
essential for effective precision therapy

Identifying mechanisms of resistance to first generation TKI
inhibitors.

Combination therapies, Therapies earlier in the disease course
and developing 2"9/3"9/4th generation TKI inbitors

67

1. Lin JJ, Shaw AT. Trends Cancer. 2016;2(7):350-364. 2. Soria J-C et al. N Engl J Med. 2018;378(2):113-125.



Converting “Cold tumors” to “HOT tumors”



Neoadjuvant therapy in NSCLC

e Surgery Is the best option for Curative intent:

 Node-negative pts have residual disease
 Node-positive pts have residual disease

* Pts present with distant metastases
 Current treatment options are non-curative

« Neoadjuvant therapy with TKI inhibitor therapy has the
potential to improve disease free rates




Six Blind Scientists and Elephants

Subbiah V Trends in Cancer 2019



Snowflake Theory and Changing Drug Development Paradigms

Subbiah V et al Trends in Cancer @cellpress



How about an immunotherapy combination?
> 1000 PD-1/L1 inhibitor combo trials  smaseroncase sor

Throwing spaghetti at the wall to
see what sticks

Need to stop serendipitous development of combinations
Biology should be driving development



Strategy for drug development

 [dentifying mechanisms of resistance to first generation
TKI inhibitors.

e« Overcoming resistance mechanisms to first generation TKI
drugs.

 Development of second generation & beyond TKI's.
 Neoadjuvant strategy

« Combination therapies: RAS/ RAF/ MTOR/ CDK pathway ?
 TKI+ Immunotherapy combinations ?

 National and international registry of genomics and beyond
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What do | do?

Asymptomatic

PD-L1 2 50%

Highly
Symptomatic

Asymptomatic
PD-L1 0%

Symptomatic

Pembro

Pembro + Chemo

Nivo/lpi

Pembro/Chemo
(0]
Nivo/lpi/Chemo




	Understanding Molecular Pathology and Targeting the Bulls Eye in Cancer Therapy: Targeted Therapy for Lung Cancer -Approaches to the Management of Patients with DRIVER Mutations
	How did we treat advanced cancers like NSCLC before targeted therapy & before immunotherapy ? 
	Slide Number 3
	Slide Number 4
	Question # 1 
	Genomics of NSCLC drivers
	Oncogenic Drivers in Advanced Nonsquamous NSCLC
	Molecular Testing Techniques
	Broad NGS Recommended for Detection of Targetable Driver Alterations in Advanced Lung Cancer
	Targeted RNA Sequencing More Sensitive for Detection of Oncogenic Gene Fusions Than DNA-Based NGS
	Important Considerations for Biomarker Testing
	EGFR 
	Timeline of EGFR-indicated Treatments
	EGFR resistance mechanisms
	Combating EGFR resistance mechanisms is a Herculean task 
	Slide 3
	Slide Number 17
	Mariposa trial 
	RET Overview
	FDA-Approved Selective RET Inhibitors (2023)
	RET Inhibitors in RET Fusion–Positive Advanced NSCLC
	Rapid clinical translation and FDA approval of RET inhibitors
	LIBRETTO-431: Selpercatinib vs Chemotherapy ± Pembrolizumab in RET Fusion–Positive NSCLC
	NTRK Overview
	FDA-Approved TRK Inhibitors (2023)
	TRK Inhibitors Are Active in NTRK Fusion-Positive Cancers
	TRK Inhibitors in NTRK Fusion–Positive NSCLC
	FDA approval of Repotrectinib in NTRK + cancers
	Efficacy and Safety data per FDA label
	NTRK FDA approvals
	Question ? 
	ALK
	Lorlatinib vs Crizotinib in Treatment-Naive Patients With Advanced ALK+ Non-Small Cell Lung Cancer: 5-Year Progression-Free Survival and Safety From the CROWN Study
	Key Takeaways
	Current Post Hoc Analyses at 5 Years
	At 60.2 Months of Median Follow-Up, Median PFS by Investigator Was Still Not Reached With Lorlatinib
	Conclusions
	Slide Number 38
	ALK Master protocol 
	Advanced ALK+ NSCLC:�Current Treatment Paradigm
	Next-Generation ALK TKI as Standard 1L Therapy
	Broad Framework for Understanding Systemic TKI Failure: Mechanisms of Resistance to ALK Inhibitors
	Resistance to 2G ALK TKIs
	ROS1 
	Slide Number 45
	Slide Number 46
	KRAS G12 C
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	DDR
	Slide Number 53
	Slide Number 54
	~43% of NSCLC patients have mutations that are targetable with approved agents
	Frequency of KRAS Mutations in Lung Cancer�
	KRAS Mutations Across Tumor Types�
	KRAS Mutations in NSCLC�
	Targeted therapy- when you find RET- nothing to FRET!
	Slide Number 60
	NRG fusions- hope you still have the NRG!
	Slide Number 62
	Slide Number 63
	Future strategies for Drug development
	Undruggables- the super villians
	Co-occurring alterations 
	The emergence of resistance mutations severely impacts the durability of TKI’s in cancer
	Converting “Cold tumors” to “HOT tumors”
	Neoadjuvant therapy in NSCLC 
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Strategy for drug development
	Acknowledgements 
	What do I do?

