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ALK is an oncogenic driver mutation for a distinct subset of 
NSCLC

1. Tsao, et al. J Thorac Oncol 2016; 2. Chia, et al. Clin Epidemiol 2014; 3. Camidge, et al. Lancet 2012; 4. SEER Cancer Stat Fact Sheets Lung and Bronchus Cancer
5. Tao, et al. Thorac Cancer 2017; 6. Kayaniyil, et al. Curr Oncol 2016; 7. Solomon, et al. N Engl J Med 2014; 8. Soria, et al. Lancet 2017; 9. Peters, et al. N Engl J Med 2017

Driver mutations in lung cancer1 Patients tend to be…

Never or light smokers3,5,6
~70% patients with ALK+ NSCLC have
never smoked

Advanced disease at presentation7–9
• Pleural/pericardial effusion
• Multiple lesions/sites
• Symptomatic
• CNS metastases

Younger2–4
Median age ~52 years versus 
~70 years for other types of NSCLC

NTRK 1%

HER2 2%

BRAF 2%
ROS1 2%

RET 2%

MEK1 <1%
PIK3CA 1%

EG
FR

 o
th

er
 4

%

MET 3%

>1 mutation 3%

HER2 2%

EGFR 
sensitising

17%

KRAS
25%

Unknown 
oncogenic driver 

detected
31%

~5%
ALK

ROS1 2%

RET 2% NTRK ~1%
BRAF 2%

PIK3CA 1%
MEK1 <1%



Soda et al. Nature 2007;448:561–6.



Crizotinib in ALK positive NSCLC

PROFILE 1014- Solomon B, NEJM 2014 

PROFILE 1007
Shaw A,
NEJM 2013



First Line Alectinib: ALEX
• 303 patients randomized to alectinib or crizotinib
• Alectinib superior

• INV mPFS 34.8m vs 10.9m, PFS HR 0.43 (0.32-0.58)
• OS HR 0.67 (0.46-0.98), 5y OS 62.5% vs 45.5%

Mok, Ann Oncol 2020



Real World Alectinib Outcomes
• Explore ALK study

• Real world analysis from centers in France
• First-line alectinib (n=119)
• RR 79%, mDOR 27.4m, intracranial RR 72%, rwPFS 28.1m
• rwPFS 28.1m

Swalduz, ASCO 2023; Zhang, JTO CRR 2023

• US Flatiron data
– 141 pts, 1L alectinib
– rwPFS 24.5m



Next Generation ALK inhibitors
•Greater potency

•ALK mutations

•CNS activity
• On Crizotinib
CNS progression in 70%
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First Line Lorlatinib: CROWN
• 296 patients randomized to lorlatinib or crizotinib

• 5y f/u: median PFS still not reached (vs 9.1m)
• PFS HR 0.19 (0.13-0.27)

Solomon, ASCO 2024



First Line Lorlatinib: CROWN

• Lorlatinib superior with or without brain metastases
• With baseline brain metastases, PFS HR 0.08 (!)
• No baseline brain metastases, PFS HR 0.24

Solomon, ASCO 2024; MOK ESMO 2019

ALEX
HR- 0.37, PFS-
25.4 mo



Adverse Events 
ALK Inhibitor Rate of Dose 

Reduction
Rate of 

Discontinuation
Special Toxicity Considerations 

Alectinib 600mg bid
ALEX
Mok, Ann Oncol 2020

20% 15% Any grade AST/ALT elevation in 17/18%
Any grade bilirubin elevation in 22%
Any grade myalgias in 17% 

Brigatinib 180mg qday
ALTA-1L
Camidge, JTO 2021

44% 13% EOPE with changes in DLCO
Any grade pneumonitis seen in 6% of pts
G3+ CPK elevation in 26%

Lorlatinib 100mg qday
CROWN
Solomon, ASCO 2024

23% 11% G3+ hypertriglyceridemia in 25%
G3+ weight gain in 23%
CNS AEs in 42%, G3+ in 14%



Selection of Initial ALK Therapy
• Lorlatinib offers longest PFS with unique toxicities
• Unanswered questions

• How will real world first-line lorlatinib perform?
• rwPFS
• rw dose reduction / discontinuation rates

• In 2L+ setting, rw rates were similar to trials

• Phase II basket study of lorlatinib
• Exp3B: 28 pts with one prior non-crizotinib ALK inhibitor

• 31% alectinib, 24% ceritinib, 4% brigatinib
• RR 32.1%, mDOR not reached
• Median PFS 5.5 months

Alexander, JTOCRR 2023; Solomon, ASCO 2024; Solomon Lancet Oncol 2018



Camidge, Nature Reviews Clinical Oncology

Mechanisms of resistance to TKIs



Resistance to 2nd Line lorlatinib1

1. Solomon BJ, Lancet Oncol 2018; 2. Shiba-Ishii A, Nat Cancer 2021, 3. Fujino T, EORTC-NCI-AACR 
2022



NVL-655

Most common toxicities were AST/ALT 
elevation
15% required dose reduction
2% Drug discontinuation Drilon, A, ESMO 2024



Resistance to 1st line lorlatinib
Felip E, ESMO 2022- CROWN 



MET Amplification in ALK positive NSCLC patient

June 8th 2023
Lorlatinib (ALK inhibitor)

August 8th 2024
Lorlatinib (ALK inhibitor) +
Capmatinib (MET inhibitor)



Antibody Drug Conjugates in AGA NSCLC

HR in AGA- 0.66; NSQ- 0.84;ITT- 0.94

Sands, et al WCLC 2024



ALK Vaccine

Mota, et al Nature Cancer 2023



ALINA: Adjuvant ALK Inhibition

• ALINA
• 2y adjuvant alectinib versus chemotherapy

Solomon, ESMO 2023



ALINA: Adjuvant ALK Inhibition
• Alectinib superior, DFS HR 0.24, CNS DFS HR 0.22

Solomon, ESMO 2023



Questions
• Should chemotherapy be considered in stage II/III NSCLC or should it 

be alectinib alone?
• Yes- Lymph Node positive disease

• Post-Chemo/RT in Stage III disease
• Yes. 

• Duration of Therapy?
• Longer in More Lymph node positive disease

• Role of MRD assessment.
• Should neoadjuvant alectinib be considered? 



Advanced ALK+ve NSCLC Patient

July 2021 December 2022



Advanced ALK+ve NSCLC Patient

Patient has provided verbal 
permission to show picture



Conclusions

• Lorlatinib offers the longest PFS in the front-line setting
• Unique Adverse Events

• Some patients do exceedingly well with Alectinb or Brigatinib
• Biomarkers to identify patients who do well

• Adjuvant Alectinib improves DFS

• ADCs, Vaccines and Cell Therapy


