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Cancer Type and Mutation Identity Influenced Response to Targeted 

Therapy in a Basket Clinical Trial 

 
WASHINGTON — In the phase II SUMMIT clinical trial, the likelihood that a patient’s cancer 

responded to the investigational pan-HER–targeted therapeutic neratinib was influenced by both 

the cancer type and the identity of the gene mutation present in the cancer, according to results 

presented here at the AACR Annual Meeting 2017, April 1-5. 

 

“Mutations in the HER2 and HER3 genes are found at relatively low frequency in a variety of 

types of cancer,” said David M. Hyman, MD, director of Developmental Therapeutics at 

Memorial Sloan Kettering Cancer Center in New York. “We designed a clinical trial to validate 

whether these mutations are rational therapeutic targets and whether the investigational 

therapeutic neratinib, which targets members of the HER family, has anticancer activity. 

 

“By enrolling patients with a wide variety of cancer types harboring many different mutations, 

we have assembled a data set large enough to unravel the complex relationship between cancer 

type, mutation identity, and susceptibility to pan-HER inhibition,” continued Hyman. “It appears 

that there is not a binary relationship and that both cancer type and mutation identity are 

important.” 

 

At interim data cutoff, which was December 16, 2016, 141 patients with cancers harboring 

HER2 or HER3 mutations had received neratinib as part of the clinical trial. Among these 

patients were 21 unique types of cancer, 30 unique HER2 gene mutations, and 12 HER3 gene 

mutations. The most common types of cancer were bladder, breast, colorectal, and non–small 

cell lung cancer; the most common HER2 gene mutations included S310, L755, 

A755_G776insYVMA, and V777. 

 

When looking at the data by cancer type, the best response rate was seen for breast cancer; 

biliary and cervical cancers showed an intermediate response rate; there were no responses seen 

for colorectal cancer. “Analyzing the data in this way shows that cancer type is important, but it 

is not the whole answer; for example, there were no responses for any cancer type harboring a 

HER3 mutation, and when considering individual cancer types, different HER2 mutations had 

different sensitivity to neratinib,” said Hyman. 

 

“We will present detailed data defining response rates by type of cancer and mutation identity at 

the meeting,” added Hyman. “The take-home message at this point is that there are areas of 
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promise, but we will likely need to combine pan-HER inhibition with other treatment modalities, 

such as chemotherapy or antihormone therapy, in order to obtain practice-changing response 

rates and durability of response. This is not surprising given that the FDA-approved HER2-

targeted therapeutics trastuzumab (Herceptin), pertuzumab (Perjeta), and lapatinib (Tykerb) are 

used in combination with chemotherapy for the treatment of breast cancer.” 

 

According to Hyman, the main limitation of the study is that even though it has enrolled a 

comparatively large number of patients for a phase II clinical trial selecting a rare molecular 

subtype, they have still not saturated enrollment with patients harboring each combination of 

cancer type and specific mutation. 

 

“Despite this, we have learned a huge amount from the trial,” said Hyman. “There have been 

reports on the responsiveness of HER2-mutant cancers to off-label use of FDA-approved HER2-

targeted therapeutics, but this study provides a rigorous analysis of the many variables that are 

involved and will provide the most definitive data to guide the clinical development of HER 

family–targeted therapeutics in HER2/3 mutant tumors.” 

 

This study was funded by Puma Biotechnology. Hyman consults for Atara Biotherapeutics, 

Chugai, CytomX, and Boehringer. He also receives research funding from AstraZeneca and 

Puma Biotechnology. 
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Background: Somatic HER2 (ERBB2) and HER3 (ERBB3) mutations can lead to constitutive HER2 

activation in the absence of gene amplification. They occur in a variety of solid tumors with a prevalence 

that does not exceed 5-10% in any tumor type. Activating HER2 mutations occur in the HER2 receptor 

extracellular and transmembrane domains, and at multiple hotspots in the kinase domain, with no single 

mutation predominating. Neratinib, an irreversible pan-HER tyrosine kinase inhibitor, inhibits growth of 

HER2- and HER3-mutant tumors in preclinical models. We explored the clinical activity of neratinib in 

pts with HER2/HER3 mutant cancers in SUMMIT, a global (9 countries), multicenter, multi-histology, 

phase II ‘basket’ trial. 

 

Methods: Pts with advanced solid tumors and locally documented HER2/HER3 mutations received 

neratinib 240 mg daily with high-dose loperamide prophylaxis during cycle 1. Primary endpoint: 

objective response rate at week 8 (ORR8) per RECIST 1.1; pts without RECIST-measurable disease were 

assessed separately using FDG-PET. Retrospective confirmation of HER2/HER3 mutations, as well as a 

broader cancer gene profiling, was performed using both tumor and plasma-derived cfDNA. For each 

tumor type, using Simon’s optimal 2-stage design, a true ORR8 ≤10% was considered unacceptable (null 

hypothesis) whereas a true ORR8 ≥30% (alternative hypothesis) merited further study. Interim data cut: 

16-Dec-2016. Clinicaltrials.gov: NCT01953926.  

 

Results: 141 (125 HER2, 16 HER3) pts have received neratinib including 125 efficacy-evaluable pts (110 

HER2, 15 HER3). 21 unique cancer types were enrolled (most common: breast, lung, bladder, colorectal 

cancer). 30 HER2 and 12 HER3 mutations were observed, the most frequent HER2 variants involving 

S310, L755, A755_G776insYVMA and V777. In the HER2-mutant cohort, clinical responses were 

observed in tumors with S310, L755, V777, P780_Y781insGSP, and A775_G776insYVMA. When 

stratified by tumor type, responses were observed in pts with breast, cervical, biliary, salivary and non-

small-cell lung cancers, which led to indication-specific cohort expansions. No activity was observed in 

the HER3-mutant cohort. Tumor and/or cfDNA from 116 pts has been sequenced centrally. Of these, the 

locally reported HER2/3 mutation was confirmed in 108 (93%), a discordant HER2/3 mutation detected in 
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5 (4%), and not detected in 3 (3%). Co-mutation patterns in different tumor types and their association 

with neratinib sensitivity/resistance are under review. 

 

Conclusions: SUMMIT provides the largest body of clinical data to date on the use of a pan-HER 

inhibitor in pts with solid tumors with somatic HER2/HER3 mutations. Responses in HER2 mutants 

varied by type of tumor and the specific HER2 mutation, suggesting: 1) mutant HER2 is a driver 

oncogene in some cancers; and 2) not all mutations generate the same level of HER2 hyperactivity and/or 

oncogene dependence 

 

 

 

  

 

 


