
Phase I Study of Gilteritinib for ALK Positive Non-Small Cell Lung Cancer: Preliminary Results of Efficacy and Toxicity

INTRODUCTION

METHODS

DISCUSSION AND CONCLUSION

• Gilteritinib is safe and tolerable for patients with 
stage IV ALK NSCLC; no dose reductions or 
interruptions were needed and no DLTs occurred at 
the currently approved dose of 120mg per day

• Adverse events were all low grade (grade 1 or 2)
• Preliminary efficacy in a small number of patients 

suggest that patients with progressive disease after 
multiple lines of therapy including chemotherapy 
and currently available ALK TKIs can derive clinical 
benefit from gilteritinib

Future Direction for Research
• The safety and tolerability need to be evaluated in a 

larger number of patients; trial enrollment is 
ongoing

• In depth molecular characterization of patients who 
progress on and who respond to gilteritinib are 
underway to understand molecular determinants of 
response

• Additional data is needed regarding intracranial 
efficacy of gilteritinib, given the burden of brain 
metastases in ALK NSCLC

• Efforts are underway to expand this study to a multi-
site to increase patient accrual and access

• A concurrent global study to evaluate the safety and 
efficacy of gilteritinib post alectinib and post 
lorlatinib is also active and accruing (NCT07140016)

Angel Qin, MD1; Bryan J Schneider, MD1; Nathan Merrill, PhD1; Aaron Udager, MD, PhD2; Sunita Nagrath, PhD3; Nicholas Henderson, MA, PhD4; Sofia D Merajver, MD, PhD1; Gregory P Kalemkerian, MD1

1Division of Hematology and Oncology, Department of Internal Medicine2 Department of Pathology, 3Department of Chemical Engineering, 4School of Public Health; University of Michigan; Ann Arbor, MI, USA
Correspondence: Angel Qin. qina@med.umich.edu

RESULTS

• This study opened to accrual in 4/2024. As of the data cut-off date 3/5/2026, 11 of 30 planned patients have been enrolled and have 
received drug; seven patients are evaluable for response and two remain on treatment

• The median duration of follow-up is 2.8 months

REFERENCES & ACKNOWLEDGEMENTS

Artificial Intelligence (AI) Use Disclaimer
In accordance with the standards and guidance set forth by the Accreditation Council for Continuing Medical Education (ACCME), 
individuals in control of content are required to disclose the use of artificial intelligence (AI) in the development of educational 
materials. This includes identification of the specific AI tool(s) utilized and a description of how AI contributed to content creation 
as a slide reference.

IASLC maintains oversight of all educational content and conducts a thorough review process to ensure that materials are 
evidence-based, fair-balanced, and free from commercial bias, consistent with ACCME Standards for Integrity and Independence.

While AI may be used as a supportive tool in content development, it does not replace clinical expertise or independent medical 
judgment. Learners are advised to critically evaluate all information presented and apply their own professional judgment when 
incorporating knowledge into clinical practice.

• Lorlatinib, a third generation ALK tyrosine kinase inhibitor (TKI), 
is the only approved ALK-directed therapy for patients with ALK 
NSCLC who progress on prior TKIs

• Median progression-free survival (PFS) is 7 months,1 suggesting 
rapid development of resistance 

• Resistance mechanisms to lorlatinib are diverse and can be 
broadly categorized as ALK-dependent or ALK-independent
• ALK-dependent mechanisms involve development of 

resistant single or compound ALK mutations2,3

• ALK-independent mechanisms occur by activation of bypass 
pathways or histologic transformation4 

• Gilteritinib is FDA-approved for relapsed/refractory FLT3 
mutated acute myeloid leukemia. It has in vitro and in vivo 
activity against resistant ALK mutations (ie. I1171N compound 
mutations)5 and ALK-independent driver pathways such as AXL, 
LTK and c-KIT6,7

• We therefore hypothesize that gilteritinib could have activity 
post-lorlatinib through targeting both ALK-dependent and 
independent mechanisms

• This is a phase I, single-arm, investigator-initiated study at the 
University of Michigan enrolling patients with stage IV ALK+ 
NSCLC that have progressed on ALK TKI(s) (must include 
lorlatinib) and any other number of anti-neoplastic therapies 
(including prior investigational agents)

• Patients must have ECOG PS 0-2 and measurable disease per 
RECIST v1.1 

• Asymptomatic untreated brain metastases are allowed 
• This study utilizes a dose de-escalation design, starting at the 

approved gilteritinib dose of 120 mg/day. Dose is adjusted 
based on a two-stage continual reassessment method (CRM) 
design informed by dose-limiting toxicities (DLTs) and patients’ 
prior treatment history

• Gilteritinib 120mg is given orally every day; each cycle is 21 days 
in duration

• Response assessment scans are obtained every 6 weeks for 12 
weeks then every 9 weeks until progression

• The primary objectives are safety and tolerability
• Secondary objectives include objective response rate (ORR), 

PFS, and overall survival (OS)
• Translational correlatives include comprehensive whole exome 

sequencing to evaluate mechanisms of resistance from pre-
treatment biopsy and/or circulating tumor cells (CTCs), analysis 
of CTC kinetics during therapy, and ex-vivo drug testing of 
patient-derived organoids

• This study is registered on clinicaltrials.gov, NCT06225427
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Characteristic Enrolled patients 
(n=11)

Response evaluable 
patients (n=7)

Age at enrollment: 
median (range)

55 (28-76) 55 (33-76)

Female sex:
N (%)

8 (73%) 6 (86%)

ECOG PS 0
N (%)

9 (82%) 6 (86%)

Prior lines of systemic 
therapy:
median (range)

3 (2-7) 4 (2-7)

Prior systemic 
chemotherapy:
N (%)

4 (36%) 5 (71%)

Prior NVL-655
N (%)

4 (36%) 2 (43%)

Adenocarcinoma 
histology:
N (%)

9 (82%) 6 (86%)

Table 1: Patient characteristics

Response evaluable defined as received and completed one cycle of gilteritinib and had a 
response assessment scan performed

Event name Grade 1 (n, %) Grade 2 (n, %)

Dysesthesia 3 (27%) 1 (9%)

Fatigue 2 (18%) 1 (9%)

Myalgia 2 (18%) 1 (9%)

Restlessness 2 (18%) 0

Table 2: Adverse Events in 11 toxicity-evaluable patients

Toxicity-evaluable defined as having received at least one dose 
of gilteritinib. There were no >Grade 3 TRAEs. There were five 
> Grade 3 AEs observed in two patients, but all were unrelated 
to gilteritinib

Efficacy

ORR 29% (2/7)

mPFS 2.0 months (95% CI, 1.4 – NR)

mOS 3.7 months (95% CI, 2.7 – NR)

Table 3: Efficacy outcomes in 7 response-evaluable patients

Confirmed objective response. mPFS median profession free 
survival; mOS median overall survival; ORR objective response 
rate 

Figure 1. A patient case: 76yo M with Stage IV ALK-EML4 fusion (variant 1) NSCLC with progression on alectinib, 
lorlatinib, carboplatin/pemetrexed who enrolled on the gilteritinib study. 

On the left is a peripheral segment VI/VII liver metastasis prior to gilteritinib. In the middle is response of the 
metastasis on first response scans after  6 weeks on therapy. On the right is resolution of metastasis after 12 
weeks. The patient ultimately remained on drug for 9 months prior to disease progression. 

This is the same patient who had an asymptomatic 3mm 
punctate right frontal metastatic deposit at enrollment. 
After 6 weeks of gilteritinib, the metastasis resolved. There 
was no recurrence of brain metastases for an additional 3 
months on gilteritinib. 
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