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Squamous cell carcinoma of the head and neck (HNSCC) is the seventh most common cancer
worldwide, but few targeted therapy options exist for advanced disease. The
farnesyltransferase inhibitor tipifarnib is active as a single agent in HRAS-mutant HNSCC, which
represents 4-8% of patients. Several independent studies cluster HRAS mutant HNSCCs as part
of a larger subset1-3 and HRAS is overexpressed in around a quarter of HNSCC in TCGA4, raising
the possibility that wild-type (WT) HRAS could support malignant progression in a significant
subset of HNSCC patients. PIK3CA is the most commonly dysregulated oncogene in HNSCC and
the HRAS-MAPK and PI3K pathways are interdependent in SCCs. HRAS requires PI3Kα to
transform squamous epithelial cells5 and helicase domain PIK3CA mutants must bind RAS to
cause cancer6. HRAS and PIK3CA gene expression are negatively correlated in the TCGA cohort4

(Spearman -0.50, p = 2.5e-32). Overexpression of mutant or WT HRAS drives resistance to PI3K
inhibition in PIK3CA-mutant HNSCC cells7. Alpelisib (Piqray®) is a potent and selective inhibitor
of PI3Kα that was recently approved for treatment of PIK3CA-mutant, HR-positive breast
cancer in combination with fulvestrant and alpelisib is in clinical development in HNSCC.

BACKGROUND AND RATIONALE

• Kura is seeking to build upon clinical anti-tumor activity of tipifarnib demonstrated in patients 
with relapsed/refractory HRAS mutant HNSCC

• HRAS, both in the mutant and overexpressed form, acts as a key node at the center of HNSCC 
tumor biology for a significant subset of patients

• HRAS-MAPK and PI3K-AKT-mTOR are complementary pathways in HNSCC, each providing 
compensatory mechanisms of resistance to single agent inhibition of the other

• Combinations of tipifarnib and PI3Kα inhibitors have demonstrated compelling activity in PDX 
models of HRAS and PI3K dependent tumors

• Based on TCGA, ~50% of patients have HRAS or PI3K dependent HNSCC (HRAS overexpression 
or mutation, PI3K mutation or amplification) 

• Kura is planning to conduct a Phase 1/2 proof-of-concept combination study of tipifarnib and a 
PI3Kα inhibitor in advanced or unresectable relapsed/refractory HNSCC harboring PIK3CA 
mutations or amplifications and/or HRAS overexpression

CONCLUSIONS

A SUBSET OF HNSCCS OVEREXPRESS HRAS IN TCGA PANCANCER ATLAS

HRAS MUTATIONS DEFINE A UNIQUE MOLECULAR SUBSET OF HNSCC

TIPIFARNIB IS HIGHLY ACTIVE IN HRAS-MUTANT HNSCC MODELS

HRASHIGH, PPAR-SILENCED HNSCC PDX ARE SENSITIVE TO TIPIFARNIB TIPIFARNIB ENHANCES THE ACTIVITY OF ALPELISIB IN PIK3CA-AMPLIFIED
AND HRAS-WT-OVEREXPRESSING HNSCC PDX MODELS

TIPIFARNIB ENHANCES THE ACTIVITY OF ALPELISIB IN PIK3CA-MUTANT AND
HRAS-MUTANT HNSCC PDX MODELS

• Tipifarnib displayed robust inhibition of tumor growth in a subset of PDX models overexpressing wild-type HRAS 
• In preliminary combination studies tipifarnib sensitized HRAS-WT-high HNSCC PDX to a variety of drugs, including cisplatin, 

cetuximab, palbociclib and the PI3K-pathway inhibitors alpelisib (PI3Kα), GSK2141795 (AKT) and TAK-228 (mTORK)
• These findings suggest that inhibition of overexpressed wild-type HRAS by tipifarnib could serve as an anchor for combination 

therapies. Alpelisib was chosen for further studies because of the close association of PI3Kα with HRAS in SCCs
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• Campbell et al performed unbiased clustering of TCGA SCCs by methylation status3

• The HRAS/CASP8 subset is in Methylation Cluster 4 (A)
• Numerous HRAS-WT tumors are also found in Cluster 4
• Cluster 4 is defined by methylation silencing of PPARγ in HNSCC (B)
• PPAR silencing may allow SCC cells to tolerate higher levels of HRAS activity8

 
 

Cluster 4HRAS mutant HNSCC (~4-8% at 
initial diagnosis) is characterized by 
frequent Caspase 8 mutations and 
an uncharacteristically low rate of 

TP53 mutation (below) 

(A) (B)

Tipifarnib displayed robust single 
agent activity in preclinical models of 
HRAS mutant HNSCC and an ~ 50% 
ORR in a Phase 2 clinical trial (RUN-
HN) in patients with R/R HRAS 
mutant HNSCC, leading to:
AIM-HN: Registration-directed trial 
of tipifarnib in HRAS mutant HNSCC

(NCT03719690)
• Recurrent or metastatic patients 

after at least one prior platinum-
containing line of therapy

• Now open in ~90 clinical sites in 
the U.S., Europe and Asia

• Intended to support an NDA 
seeking accelerated approval
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# > 
CUTOFF TOTAL % HIGH

HNSCC 146 482 30.3
LSCC 39 461 8.5
UC 78 306 25.5

CRC 1 520 0.2
PDAC 2 163 1.2
LUAD 1 498 0.2

HNSCC LSCC

 
 

 
 

  
 

      

  

HRAS Overexpressed

• Average HRAS expression in HNSCC is 5-10x higher than other (colorectal, pancreatic, lung adenocarcinoma) tumor types
• HRAS-overexpressing HNSCCs are also commonly PPARγ-low
• Together with HRAS mutant tumors, HRAS-overexpressing HNSCC may represent a significant subset of HRAS dependent tumors 

with distinct biology that may be targeted by tipifarnib
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BOTH HRAS AND PI3K CONTRIBUTE TO GROWTH OF TRANSFORMED SCCS
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Tipifarnib inhibits MAPK 
signaling and alpelisib 
blocks PI3K signaling in 

double mutants, but the 
combination is more 

effective against pAKT and 
spheroid formation

Mutant HRAS and PIK3CA 
both drive anchorage-

independent growth and 
AKT signaling in transformed 

SCCs, but only HRAS 
activates MAPK. E545K 

mutant-driven growth is 
dependent on HRAS

Dox-induced HP cells 
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Tipifarnib (80  60mg/kg BID) and alpelisib (60  40mg/kg QD) were used at reduced dose to reflect clinical practice
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Tipifarnib (8060mg/kg BID) and alpelisib (6040mg/kg QD) were used at reduced dose to reflect clinical practice

PIK3CA-AMP HRAS-WT-overexpressing
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