
Figure 4. Correlative biomarkers: Molecular and genomics
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Elraglusib, a glycogen synthase kinase 3 beta (GSK 3β) inhibitor, plus chemotherapy with or without immunotherapy for advanced salivary gland cancer

Hanna GJ1, Scarfo N1, Shin KY2, ONeill A2, Dennis MJ1, Sehgal K1, Bedard V1, Mazar A3, Ugolkov A3, Haddad RI1
1Center for Head & Neck Oncology, Dana-Farber Cancer Institute, Harvard Medical School, 2Department of Data Science, Dana-Farber Cancer Institute, Harvard Medical School, 3Actuate Therapeutics

KEY POINTS:

While the primary endpoint was not met in the 

overall study population, we observed an ORR of 

18% among the non-ACC patients treated with 

immune priming followed by cisplatin plus 

elraglusib. 

Correlative analyses suggested that pre-treatment 

tumors from responders demonstrated higher 

nuclear GSK-3β expression.

This trial is one of the first to explore sequential 

combinatorial treatment incorporating 

chemotherapy in salivary cancer.

Contact: glenn_hanna@dfci.harvard.edu  

Background & Rationale
• Salivary gland carcinoma (SGC) is a rare, but histologically and 

molecularly rich, group of head and neck cancers.

• Aberrant overexpression of GSK-3β has been shown to promote 

tumor growth and chemotherapy resistance through differential 

effects on activated NF-κB and cellular apoptosis. 

• GSK-3β activity is often elevated in platinum-resistant cancer 

cells, where it contributes to cell survival by activating pathways that 

protect against DNA damage.

• GSK-3β overexpression or nuclear accumulation has been 

demonstrated in SGC.

• Elraglusib (9-ING-41) is a potent, adenosine triphosphate-

competitive small molecule inhibitor of GSK-3β. Beyond its 

proposed role in overcoming chemoresistance, elraglusib has also 

been shown to be immunomodulatory.

• We hypothesized that combining elraglusib with platinum-based 

chemotherapy, and immune priming with upfront anti-PD-1 therapy 

would be a novel sequential treatment approach to explore in 

advanced SGC.

Study design
• Single-arm, single center, non-randomized, parallel cohort, open-

label phase 2 clinical trial (NCT05010629)

• Primary endpoint: best ORR (RECIST 1.1). A one-stage design 

was utilized. When >5 of 32 patients (among Parts 1 and 2 

combined) had disease in response there was 84.7% power to rule 

out a 10% ORR and detect a 25% response rate (using a one-

sided exact binomial test, type I error rate of 9.4%).

Key Results (n=32)
Demographics

• Median age was 65 years (range, 37-85) with most identifying as 

female at birth (20, 63%). Most patients had a primary site of disease 

arising in the major or minor salivary glands (24, 75%).

Safety and tolerability
• 23 (72%) had a grade 3-5 AE regardless of treatment attribution. Two 

(6%) patients had toxicity as the reason for study drug discontinuation 

(attributable to an infusion-related reaction and peripheral neuropathy), 

but no treatment-related deaths occurred.

• Most common TRAEs: anemia (22, 69%), nausea (16, 50%), and 

decreased neutrophil count (14, 44%).

• 19 (59%) experienced grade 3 TRAEs most commonly anemia (6, 

19%), neutropenia (4, 13%), while 1 (3%) experienced a grade 4 TRAE 

(neutropenia). 

ORR 9.4% (95% CI, 2-25)

3 PR, 19 SD, 9 PD

Responses only in non-ACC subgroup 

Median DoR=6.9 mos (range, 2.2-7.3)

Median follow-up: 16.2 months

mPFS 6.4 months (95 CI, 2.3-8.8)

12-month PFS was numerically greater for 

ACC vs. non-ACC (43.6 vs. 16.7%)

2

1

Median nuclear (n)GSK-3β expression: 5% 

(range, 1-100); median of 50% (range, 20-

80) among the 3 responders and 2% 

(range, 1-100) among non-responders

3

Most (23, 85%) were PD-L1 <1% while 4 

(15%) were positive (≥1%). Median TMB 

was 3 muts/Mb (range, 0-12.2) for non-

ACC vs. 1.3 muts/Mb (range, 0-5) for ACC

Among the 3 non-ACC patients who 

achieved PR, baseline tumor molecular 

profiling showed CDKN2A/B and MTAP co-

deletion in 2 patient tumors 

4
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Pathologically confirmed SGC

• Any primary site of SGC (including ACC 
and non-ACC cohorts)

• Recurrent or metastatic, incurable disease

• Any prior number of systemic therapies 

(prior anti-PD-1 therapy exposure 

permitted in Part 1 only)
• Measurable disease (RECIST v1.1) with 

progression in the preceding 12 months

• ECOG performance status 0-1

• Adequate organ and bone marrow 

function

9-ING-41 (15 mg/kg IV days 1, 4)
+

Carboplatin (AUC 5 IV on day 1)

of a 21-day cycle

Continued until disease progression, or 
discontinuation of therapy

Primary endpoint:

• Overall response rate (RECIST v1.1)

Secondary endpoints:

• PFS 
• OS

• Safety and tolerability

• Quality of life measures
• Molecular/immunologic predictors of 

response

Part 1

9-ING-41 (15 mg/kg IV days 1, 4)
+

Carboplatin (AUC 5 IV on day 1)

of a 21-day cycle

(cycles 3 and beyond)

Part 2

Pembrolizumab 
200 mg IV

on day 1 (cycles 1-2)

Figure 4. Correlative biomarkers: Molecular and genomics
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