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Drug approvals for lung cancer are accelerating

Since 2020, >15 new drugs approved for lung cancer, including 
new drug classes of targeted therapy (KRAS, Her2 targeting, etc)

History of lung cancer treatment advances (updated 5/20); Lung Cancer Research Foundation
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Adapted from Carpool Karaoke (courtesy of Simon Heeke)
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“…while the past 
has been bleak, 
the future offers 
great promise” 
- Adi Gazdar, Paul Bunn, 
John Minna 
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Relapsed SCLC 
Before treatment

After immunotherapy
(nivo/ipi third line)

A radical new way to fight cancer -- Immunotherapy
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Immunotherapy is a new standard of care for SCLC

Horn et al, NEJM 2018 (March2019 – FDAapproval of EP-atezolizumab)
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originalreports

Updated Overall Survival and PD-L1 Subgroup Analysis of
Patients With Extensive-Stage Small-Cell Lung Cancer
Treated With Atezolizumab, Carboplatin, and
Etoposide (IMpower133)

Stephen V. Liu, MD1; Martin Reck, MD, PhD2; Aaron S. Mans eld, MD3; Tony Mok, MD4; Arnaud Scherpereel, MD, PhD5;

Niels Reinmuth, MD, PhD6; Marina Chiara Garassino, MD7; Javier DeCastroCarpeno, MD8; Raffaele Califano, MD9; Makoto Nishio, MD10; 

Francisco Orlandi, MD11; Jorge Alatorre-Alexander, MD12; Ticiana Leal, MD13; Ying Cheng, MD14; Jong-Seok Lee, MD15;

Sivuonthanh Lam, PharmD16; Mark McCleland, PhD16; Yu Deng, PhD16; See Phan, MD16; and Leora Horn, MD17

Liu et al, JCO 2021

Overall survival at 18 months:

34% Atezo + chemo  
21% Placebo + chemo



@TLCconference     #TexasLung23Speaker:Lauren Averett Byers, MD, MS, M D Anderson Cancer Center @LaurenByersMD

Paz-Ares et al, ESMO OPEN 2022



@TLCconference     #TexasLung23Speaker:Lauren Averett Byers, MD, MS, M D Anderson Cancer Center @LaurenByersMD

Rudin, WCLC 2022 

Keynote-604 - Patients who 
completed all 35 cycles of 
pembrolizumab (and then 

monitored WITHOUT treatment) 
had durable responses.

Majority alive 4 years after 
randomization 

(i.e., 2 years after completing
pembro maintenance)
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Takahashi, et al. Lancet Oncology 2017

Phase 3 trial in Japan, 47 centers

Inclusion:
-ED-SCLC with any response to 

platinum-based chemo

-No brain mets on baseline 

MRI

1:1 randomization to PCI 
(25Gy/10Fx) vs. Observation

MRI brain at 3, 6, 9, 12, 18, 24 
months

Primary Endpoint – Overall Survival
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Takahashi, et al. Lancet Oncology 2017

• Trial CLOSED early for futility of PCI

• No improvement in OS with PCI

• Longer survival in observation arm (13.7mo
vs 11.6mo) –more 3L and 4L systemic 
treatment in pts w observation

• High rate of brain mets in both arms (48% 
PCI, 69% Obs) à supports need for MRI 
surveillance for all pts

Overall Survival

(OS)

Brain mets (%)
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Urgent need for personalized, biomarker-driven therapies for 
Small Cell Lung Cancer (SCLC)

Tumor Biopsy SCLC Diagnosis
”One-size-fits-all”
StandardTreatment

(no biomarkers)
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Angus

Charolais

Red Brahman

Limousin

Just like not all cows are
the same,
not all SCLC is the 
same…

2023HoustonLivestockShow andRodeo



@TLCconference     #TexasLung23Speaker:Lauren Averett Byers, MD, MS, M D Anderson Cancer Center @LaurenByersMD



@TLCconference     #TexasLung23Speaker:Lauren Averett Byers, MD, MS, M D Anderson Cancer Center @LaurenByersMD

Gay, et al, Cancer Cell 2021
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Unsupervised mRNA analysis identified four major
transcriptional subtypes of SCLC:

Carl Gay et al, WCLC 2019 
Gay et al, Cancer Cell 2021

ASCL1 
NEUROD1  
POU2F3

ES-SCLC tumors (n=276)  
IMpower133

Subtype
signatures(n=1300genes)

subtype

ASCL1, NEUROD1, POU2F3, and Inflamed
SCLC-A SCLC-N SCLC-P
ASCL1 NEUROD1POU2F3

SCLC
Subtype

Limited  
stage

Extensive  
Stage

SCLC-A 36% 51%

SCLC-N 31% 23%

SCLC-P 17% 7%

SCLC-
Inflamed

16% 18%
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Immunotherapy improved overall survival in patients with SCLC-Inflamed 
subtype (SCLC-I)

IMPower133 - Gay et al, Cancer Cell, 2021
CASPIAN - Shrestha et al, AACR, 2022

IMpower133
SCLC-Inflamed: 18.2 vs 10.4mo

CASPIAN - SCLC-Inflamed subtype: mOS 17.6 (EP-durva) vs 11.3mo (EP)
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Distinct therapeutic vulnerabilities in molecular subtypes of Small Cell
Lung Cancer

Gay, Stewart, Park et al, Cancer Cell 2021  
Frese, Simpson, Dive, “SCLC enters the era of precisionmedicine,” Cancer Cell 2021
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References

Profile for SCLC subtype or 
drug specific biomarker 
and assign to treatment

Treatment Regimen 1
SCLC-A (ASCL1)

Treatment Regimen 2
SCLC-N (NEUROD1)

Treatment Regimen 3  
SCLC-P (POU2F3)

Treatment Regimen 4
SCLC-I (Inflamed)

Treatment Regimen 5
Drug-specific biomarker

Personalizing SCLC Treatment: Clinical Trials

(Repeat upon relapse)

Neuroendocrine Non-Neuroendocrine
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DLL3 AURKA PARP1 AXL
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Conclusions and Next Steps

• Chemo-immunotherapy now the gold standard frontline
treatment of Extensive Stage disease (ES-SCLC) (EP-atezo or EP-durva)

• Despite addition of immunotherapy, most SCLC patients need
more effective treatments.

• Recent discoveries enable biomarker-driven clinical trials.
• Molecular subtypes of SCLC (SCLC-ASCL1, NEUROD1, POU2F3, Inflamed)

• Novel surface targeting therapeutics (BiTE, CAR-T, DLL3, etc)
• Blood-based biomarkers (e.g., ctDNA/methylation)

Liquid biopsy feasible for SCLC  
(SCLC sheds huge amount of ctDNA, CTCs)

Tarlatamab – DLL3 BiTE
Paz-Ares, JCO 2023

Pre-treatment 1monthpost-CAR-T



Endorsed by

Byers Lab

Robert Cardnell, Ph.D.
C. Allison Stewart, Ph.D.

Kavya Ramkumar, Ph.D.

Ali Ibrahim, Ph.D.
Azusa Tanimoto, M.D.

Ben Morris, Ph.D.

Bing Zhang, M.D.
Kyle Concannon, M.D.

Runsheng Wang, Ph.D.

Alberto Duarte

FormerByers Labmembers
Triparna Sen, Ph.D.

Carminia Della Corte, M.D. Ph.D.  

Milena Mak, M.D.

Kasey R. Cargill, Ph.D.
Francesca Iommelli, Ph.D.  

Kavitha Balaji, Ph.D.

Bioinformatics Team

Jing Wang, Ph.D. (co-lead)  

Lixia Diao, Ph.D.

Yuanxin (Fred) Xi, Ph.D.

Li Shen, Ph.D.  

Qi Wang. Ph.D.

Collaborators (partial):
John Heymach
Carl Gay
Ignacio Wistuba  
Jing Wang
Don Gibbons  
Simon Heeke
Waun Ki Hong  
Bonnie Glisson  
Keunchil Park
Bob Bast 
Gordon Mills  
Luisa Solis Soto  
Junya Fujimoto  
John Minna  
Adi Gazdar
Ben Drapkin
Charlie Rudin  
Trudy Oliver 
Julien Sage  
Julie George
David MacPherson
Vito Quaranta  
Giulia Fabbri  
Cathy Pietanza  
Anna Farago  
David Shames  
Barzin Nabet  
Pete Ansell
Taofeek Owonikoko
Anne Chiang  
Nagla Karim  
Jhanelle Gray  
Karen Reckamp

Funding:
NIH/NCI R01-CA207295
NIH/NCI U01-CA256780
NIH/NCI U24-CA213274

MD Anderson Cancer Center CCSG (P30-CA016672)
University of Texas SPORE in Lung Cancer (P50-CA070907)

NIH/NCI R50-CA243698
The University of Texas MD Anderson Cancer Center Lung Cancer Moonshot

Program  
The Rexanna Foundation for Fighting Lung Cancer  

The Department of Defense (LC210510)
LUNGevity Foundation Career Development Award

CPRIT
NETRF

Acknowledgements



@TLCconference     #TexasLung23Speaker:Lauren Averett Byers, MD, MS, M D Anderson Cancer Center @LaurenByersMD

Thank you! 




