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Cultural Linguistic Competency (CLC) & Implicit Bias (IB)

STATE LAW:
The California legislature has passed Assembly Bill (AB) 1195, which states that as of July 1, 2006, all Category 1 CME activities that relate
to patient care must include a cultural diversity/linguistics component. It has also passed AB 241, which states that as of January 1, 2022,
all continuing education courses for a physician and surgeon must contain curriculum that includes specified instruction in the
understanding of implicit bias in medical treatment.

The cultural and linguistic competency (CLC) and implicit bias (IB) definitions reiterate how patients’ diverse backgrounds may impact 
their access to care.

EXEMPTION:
Business and Professions Code 2190.1 exempts activities which are dedicated solely to research or other issues that do not contain a direct 
patient care component. 

This presentation is dedicated solely to research or other issues that do not contain a direct patient 
care component. 

https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=200520060AB1195
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=200520060AB1195
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=200520060AB1195
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=200520060AB1195
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201920200AB241
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201920200AB241
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Lung Cancer: remains the #1 cause of cancer related deaths in the USA

Cancer statistics, 2026

• ~20% of all cancer deaths in the USA. 

• Global burden of lung cancer deaths >1 million/year.

• Almost 50% of current patients are diagnosed with 
metastatic/stage 4 disease, where 5 year overall survival 
rate is only ~10%.

Lung Cancer Incidence Rates by State 
(2017-2021) 

source: GO2 Foundation
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A common cancer fraught with poor survival rates, disparities in outcomes, and funding challenges.   



Where do we go from here?

Time (months)

New Engl J Med 2002; 346:92-98

State of the art in 2002
• No breakdown by tumor histology
• No biomarker stratification

Response rate – 19%
Median Time to Progression – 3.7 months
Median Overall Survival – 8 months



Targeted Therapies
Therapies designed to inhibit the 

function of hyper-activated mutant 
“driver” oncogenes. 

Immune Checkpoint Inhibitors (ICIs)
Therapies aimed to activate anti-

tumor immune response. 

Emergence of Two Treatment Paradigms Have Transformed 
Lung Cancer Care



Treatment for NSCLC has become 
a sequence of biologic decisions

1

FIND IT EARLIER

screening • staging • MRD

2

DEFINE THE BIOLOGY

broad NGS • PD-L1 • ctDNA

3

MATCH THE THERAPY

targeted • immune • local

4

ADAPT OVER TIME

response • resistance • re-
biopsy

The “next frontier” is not one target or one drug. 
It is a learning system, delivered with equity.



Four transformations that help define current 
treatment paradigms for NSCLC 

Earlier detection

LDCT screening and improved staging 
create more curative opportunities.

Actionable biology

EGFR, ALK, ROS1, BRAF, MET, RET, 
NTRK, HER2 and KRAS reshape treatment.

Durable immunity

Checkpoint blockade produces long survival 
tails for a subset.

Systemic therapy moves earlier

Adjuvant, neoadjuvant and perioperative 
strategies redefine cure.

Progress is real. Delivery remains uneven.



Four transformations that help define current 
treatment paradigms for NSCLC 

Earlier detection

LDCT screening and improved staging 
create more curative opportunities.

Actionable biology

EGFR, ALK, ROS1, BRAF, MET, RET, 
NTRK, HER2 and KRAS reshape treatment.

Durable immunity

Checkpoint blockade produces long survival 
tails for a subset.

Systemic therapy moves earlier

Adjuvant, neoadjuvant and perioperative 
strategies redefine cure.

Current status and the next frontier of biomarker 
driven care in treatment of NSCLC. 



Targets with FDA-approved biomarker driven therapies

Gene biomarkers
• ALK fusions
• BRAF p.V600E
• EGFR “typical” (ex19del, L858R)
• EGFR “non-classical” (L861Q, G719x, S786I)
• EGFR exon 20 insertions
• HER2 kinase domain
• KRAS p.G12C
• MET exon14 skipping alterations
• NRG1 fusions
• NRTK 1/2/3 fusions
• RET fusions
• ROS1 fusions

Proteins
• PD-L1 expression (IHC)
• HER2 expression (IHC)
• MET expression (IHC)

Biomarker Driven Care in Non-Small Cell Lung Cancer (2026)

Current status of care: 
• Multi-panel gene testing (DNA/RNA) + IHC for select 

therapeutic markers on tumor sample (+/- ctDNA)
• Single biomarker  therapeutic selection



 Alectinib (2nd gen TKI)
 Brigatinib (2nd gen TKI)
 Ceritinib (2nd gen TKI)
 Crizotinib (1st gen TKI)
 Ensartinib (2nd gen TKI)
 Lorlatinib (3rd gen TKI)

ALK fusions BRAF V600E mut EGFR ex19del, L858R EGFR exon 20 insertions EGFR ‘uncommon’ mut

HER2 mut KRAS G12C mut MET exon 14 skipping mut NRG1 fusions NTRK 1/2/3 fusions

 Dabrafenib
 Dabrafenib + Trametinib
 Encorafenib + binimetinib
 Vemurafenib

 Afatinib (2nd gen TKI)
 Amivantamab (EGFR/MET 

bispecific ab)

 Dacomitinib (2nd gen TKI)
 Erlotinib (1st gen TKI)
 Gefitinib (1st gen TKI)
 Lazertinib (3rd gen TKI)
 Osimertinib (3rd gen TKI)

 Amivantamab (EGFR/MET 
bispecific ab)

 Sunvozertinib

 Afatinib (2nd gen TKI)

 Sevabertinib
 Trastuzumab 

Deruxtecan
 Zongertinib

 Adagrasib (1st gen inhibitor)

 Sotorasib (1st gen inhibitor)

 Capmatinib (2nd gen inhibitor)

 Crizotinib (1st gen inhibitor)

 Tepotinib (2nd gen inhibitor)

 Zenocutuzumab
(HER2/HER3 bispecific) 

 Entrectinib
 Larotrectinib
 Repotrectinib

ROS1 fusionsRET fusions

 Pralsetinib
 Selpercatinib

 Crizotinib (1st gen TKI)
 Entrectinib (2nd gen TKI)
 Repotrectinib (2nd gen TKI)
 Taletrectinib (3rd gen TKI)
 Zidesamtinib (4th gen TKI)

Current biomarker matched FDA-approved drugs in NSCLC

HER2 expression by IHC

PD-L1 expression by IHC

 Trastuzumab Deruxtecan
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 Stratification of 1st line use of 
PD1/PDL1 immune checkpoint 
inhibitor antibodies, such as 
pembrolizumab and nivolumabRef: NCCN Guidelines Version 3.2026 Non-Small Cell Lung Cancer 

MET expression by IHC  Telisotuzimab Vedotin



An example of the success of biomarker driven therapies:
First line lorlatinib in patients with stage IV ALK fusion positive NSCLC

Lorlatinib 

(n=149)

Crizotinib 

(n=147)

Events, n 55 115

mPFS (95% 

CI), months

NR 

(64.3–

NR)

9.1 

(7.4–

10.9)

HR (95% CI) 0.19 (0.13–0.27)

Lorlatinib leads to a  >7 years of PFS in 1L ALK+ aNSCLC, 
the longest PFS ever reported in advanced lung cancer and 

across all metastatic solid tumors
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Solomon BJ, et al. J Clin Oncol 2024

Median f/u time = 60.2 months

Tumor 
testing 

Identification 
of ALK fusion 

Patient with newly 
diagnosed stage 4 NSCLC Lorlatinib (3rd generation ALK tyrosine kinase inhibitor)

Crizotinib (1st generation ALK tyrosine kinase inhibitor)



Challenging the current status of biomarker driven care in 
NSCLC: is the single gene  single drug paradigm sufficient?

• Cancer is a disease of multiple mutations

• Driver mutations and tumor suppressors commonly 
coexist with additional genetic alterations that may 
influence tumor behavior and therapeutic 
outcomes.

• Co-mutations may modify:
• Tumor aggressiveness
• Immune micro-environment
• Drug sensitivity or resistance
• Risk of relapse

• Co-mutations serve as key drivers of tumor 
heterogeneity 

Attili et al Cancers 2025, 17(14), 2388; 2025



N egrao M Clin Cancer Res. 2025;31(6):1069-1081.

Clinical outcomes to treatment with the KRAS G12C inhibitor, 
adagrasib, according to KEAP1 and STK11 co-mutation status

• Data from the KRYSTAL-1 trial

• KEAP1 mutant and STK11 
mutant  define patients 
with KRAS G12C-mutant 
NSCLC with worse 
outcomes to adagrasib. 

• Patients whose tumors have 
increased NRF2 signaling—
defined by transcriptome 
sequencing—also have 
significantly shorter PFS and 
OS upon treatment with 
adagrasib (PFS 4.2 months; 
OS 6.5 months)  data not 
shown. 



The ‘Next Frontier’ in Actionable Biology / Biomarker 
Development in NSCLC Therapy

Next-generation model for the molecular stratification for NSCLC: 

Inform personalized treatment strategies using integration of multiple demographic, 

histopathological, and multi-omic data points
Skoulidis and Heymach Nature Reviews Cancer 2020



The ‘Next Frontier’ will also require innovative medicinal chemistry 
to build therapies / combinations beyond the classic TKI and 

checkpoint paradigms

1

ADCs

guided payload delivery
HER2 • TROP2 • HER3 • 

MET

2

BISPECIFICS

dual signaling or immune 
redirection

3

PAN-RAS / 
RATIONAL 

COMBINATIONS

broaden targeting beyond 
single alleles

4

CELLULAR / 
VACCINE 

STRATEGIES

personalized immune 
activation

5

RADIOPHARMACEU
TICALS

molecularly targeted 
radiation

“Success” will require better target biology, therapeutic index, and 
biomarker-defined selection.



Four transformations that help define current 
treatment paradigms for NSCLC 

Earlier detection

LDCT screening and improved staging 
create more curative opportunities.

Actionable biology

EGFR, ALK, ROS1, BRAF, MET, RET, 
NTRK, HER2 and KRAS reshape treatment.

Durable immunity

Checkpoint blockade produces long survival 
tails for a subset.

Systemic therapy moves earlier

Adjuvant, neoadjuvant and perioperative 
strategies redefine cure.

Current status and the next frontier of early stage 
disease in NSCLC.



Precision care for NSCLC now spans the disease continuum

LOCALIZED

surgery / SBRT

RESECTABLE

perioperative or adjuvant 
systemic therapy

STAGE III

multimodality + 
consolidation

METASTATIC

driver-directed or immune-
based therapy

PROGRESSION

mechanism-led sequencing 
+ local control

 Significant advances in utilization of both targeted therapies and immunotherapy in early stage NSCLC. 
 For sake of time, will focus on advances in immunotherapy.



Treatment landscape for early-stage resectable NSCLC 
with no AGAs or IO-sensitive AGAs 

Perioperative treatmentNeoadjuvant treatmentAdjuvant treatment

Surgery

IO+CT

IO

CT

Surgery

Surgery

IO+CTIMpower-010*
CTAtezo ~1y 

(PD-L1 ≥1%)

PEARLS/KN-091*
CT (optional in trial, 

label required)
 Pembro ~1y

AEGEAN (Durva)* 
KEYNOTE 671 (Pembro)*
CheckMate 77T (Nivo)*

(CT+IO 4 cycles)CheckMate-816*
Nivo+CT 3 cycles

 AGAs: actionable genomic alterations 
 *SOC regimen 
 CT: chemotherapy 
 IO: immuno-oncology therapy

IO

Updated from Cascone T, Perioperative Strategies Discussion, WCLC 2024

AEGEAN (Durva ~1y)* 
KEYNOTE 671 (Pembro ~10mos)*

CheckMate 77T (Nivo ~1y)*

FDA 
Approved

EMA 
Approved

FDA 
Approved

EMA 
Approved FDA 

Approved
EMA 

Approved



Neoadjuvant pembrolizumab + chemo followed by adjuvant pembrolizumab is approved in the US for patients with stage II, IIIA, or IIIB (T3-4N2) NSCLC

Wakelee H ate al, N Engl J Med 2023

KEYNOTE-671: Perioperative pembro in resectable NSCLC

Neoadjuvant pembro + chemo followed by pembro monotherapy as adjuvant treatment for resectable NSCLC at high risk of recurrence in adults.



KEYNOTE 671 Perioperative pembro: 5 yr EFS updates

Wakelee H et al, ESMO Congress 2025



Challenging the current status of 
chemo/PD(L)1 perioperative treatment in 

NSCLC:

Can therapy intensification drive increased 
pCR rates in biomarker select group, 

especially PD-L1 low tumors?



Primary endpoints 

• pCR rate§

• Safety and tolerability

Key secondary endpoints

• mPR rate§ and EFS

• Feasibility of surgery

Statistical considerations

• The study was not powered to make direct statistical comparisons between arms. 

• Descriptive statistics are summarised and presented. 

• Primary intent: Preliminary efficacy signals by calculating pCR rates.

Neoadjuvant for 
4 cycles Q3W

Adjuvant for 
up to 1 year

Key eligibility 
criteria

• Stage IIA–IIIB 
resectable NSCLC 
(AJCC 8th edition)

• EGFR/ALK wild-
type

• ECOG PS 0 or 1

Arm 1: Oleclumab + durvalumab 
+ platinum-doublet CT*

(N=76)

Arm 2: Monalizumab + durvalumab
+ platinum-doublet CT*

(N=72)

Oleclumab + durvalumab

R

Stratification by 
PD-L1 TPS 

(<1% vs 1%)

Monalizumab + durvalumab

Arm 4: Dato-DXd + durvalumab 
+ single-agent platinum CT†

(N=54)
Durvalumab

Arm 3: Volrustomig + CT*

(N  70) 
Volrustomig

Safety 
and 

efficacy 
follow-upS

u
rg
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‡

Cascone T, World Conference on Lung Cancer, Presidential Symposium 2024
Cascone T et al., Nat Medicine 2025

NeoCOAST-2: Multi-arm platform study of novel perioperative 
treatment combinations in NSCLC



Cascone T et al, Nat Medicine 2025

NeoCOAST-2: pCR rates across baseline PD-L1 TPS 
in mITT population



Four transformations that help 
define current treatment paradigms 

for NSCLC 

Four “ceilings” that limit full 
deployment of existing and emerging 

advances in NSCLC 

Therapeutic Resistance

Heterogeneity, bypass signaling, lineage 
plasticity, tumor heteroclonality

Lack of Access to care

Testing, trial access and subspecialty 
care remain inconsistent
Insurance (or lack thereof)

Incomplete Uptake of Screening

Low rates of lung cancer screening for 
USPSTF screen eligible patients.
(Screening dependent on tobacco history)

Lack of model systems that 
recapitulate patient biology

Preclinical models for enhanced 
precision.



On the Horizon for Systemic Therapies for Patients with Lung Cancer
• Next generation targeted therapies  increased on target potency

• Novel targets
o KRAS non-G12C mutations (i.e., KRAS G12D, G12V, Q61H)
o SMARCA4
o MTAP deletions
o RBM10
o SCLC protein biomarkers (DLL3, SEZ6, ASCO1, NEUROD1) 
o Others…

• Improved biomarker stratification moving beyond one target : one drug 
approach. (example: concomitant KRAS G12C and STK11 mutations).

• Novel classes of systemic therapies
o PROTACS (targeted protein degraders)
o Bi- and Tri-specific antibodies
o Cellular therapies (CAR-T, CAR-NK)
o Cancer vaccines

• Enhanced monitoring with “liquid biopsy” surveillance  blood tests to help us 
track disease, monitor response and resistance.

• MRD testing in early and late stage disease  and, importantly, clinical utility of 
testing MRD beyond prognostic information. 



clovly@coh.org
@christine_lovly

cityofhope.org

This is a small flavor of a huge topic!
Thank you for your kind attention!

Christine M. Lovly, MD, PhD, FASCO
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