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@TLCconference     #TexasLung23Speaker:

Specificity of the various epidermal growth factor (EGF)
receptor ligands for the four known ErbB receptors

Biology of ERBB Family of Transmembrane Receptors in Cancer

Ligands

• The ERBB family are receptors for growth factors; they 
form homo- and heterodimers upon ligands binding.

• The dimers activate downstream pathways, especially 
MAPK and PI3K/AKT.

• HER2 does not have a cognate ligand and form 
heterodimers with HER3.

• HER3 binds to EGF-like domain of neuroregulins
(NRGs).

• Upon bindings to NRGs, HER3 forms heterodimers with 
either EGFR and HER2.

• The HER2/HER3 heterodimers exert the strongest 
downstream signaling activity.

Harskamp LR et al. Nat Rev Nephrol. 2016;12(8):496-506.
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Role of Neuroregulins in Cancer 

• Of the four NRG genes, NRG1 is the best characterized 
(over 30 isoforms). 

• In cancer, gene rearrangements (fusions) have been 
described in NRG1 and NRG2 genes.

• NRG1 fusions exert pro-tumorogenic functions in several 
cancers, including lung.

• Several gene fusion partners have been described, like 
CD74 and SLC3A2 that fuses with NRG1 type III-β3 
isoform.

NRG1 EGF-like domain of the fused protein exerts 
mostly autocrine and juxtacrine activity

Dimou A, Camidge DR. Clin Cancer Res. 2019;25(16):4865-4867.
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Timeline of Milestones of NRG Fusions in Solid Malignancies

Nagasaka M, Ou SHI. Trends Cancer. 2022;8(3):242-258.
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NRG Fusions in Solid Malignancies

Lung 
Cancer
0.3%

Nagasaka M, Ou SHI. Trends Cancer. 2022;8(3):242-258.
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Clinical Characteristics of NRG1 Fusion Positive Lung Cancers

Liu SV et al. Lung Cancer. 2021;158:25-28.

• Detected in non-small cell carcinomas (NSCLC; 0.3%), mostly 
adenocarcinomas.

• More frequent in invasive mucinous adenocarcinomas (IMAs 
37% of NRG1-fusion+ NSCLCs) than other subtypes.

• More frequent in never smokers (57%) than smokers (43%).
• More frequent in females (59-68%).
• Median age 64-71 years old.
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NRG1 Fusion Positive Lung Cancer (2019)

Jonna S et al. Clin Cancer Res. 2019;25(16):4966-4972.

• Assay: targeted RNA sequencing (Archer fusion assay) from 
FFPE tissue.

• From 21,858 solid tumor specimens: 41 (0.2%) tumors 
NRG1 fusions positive.

• From 9,592 NSCLC: 25 (0.3%) NRG1 fusion positive.
• NRG1 fusions were mutually exclusive with oncogenic 

alterations in EGFR, KRAS, ALK, ROS1 and RET.
NRG1 Gene Fusion Partners

NSCLC Histology (n=25)

NRG1 Fusion + Tumors

CD74 (29%)

ATPB1 (10%)

SDC4 (4%)
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NRG1 Fusion Positive Lung Cancer (2021)
eNRGy1 Global Multicenter Registry (22 centers Europe, Asia, US): 110 tumors
Assays: DNA-based and/or RNA-based NGS and FISH.

Drilon A et al. J Clin Oncol. 2021;39(25):2791-2802.

Sites of Metastasis Histology Types
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NRG1 Fusion Positive Lung Cancers (2021)
eNRGy1 Global Multicenter Registry (22 centers Europe, Asia, US): 110 tumors

NRG1 Gene Fusion Partners
PD-L1 IHC
Expression 72% 

Negative

Tumor Mutation
Burden (TMB) Low

TMB

Drilon A et al. J Clin Oncol. 2021;39(25):2791-2802.
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NRG1 Fusion Positive Lung Cancers (2021)
eNRGy1 Global Multicenter Registry (22 centers Europe, Asia, US): 110 tumors
Response to Systemic Therapy

Platinum-doublet Taxane-based (after platinum)

Immune Checkpoint + 
Chemotherapy

Single-agent 
Immune Checkpoint

N=18 N=9

N=10 N=9

Afatinib

N=20

Drilon A et al. J Clin Oncol. 2021;39(25):2791-2802.

Yasir Elamin, MD, MD Anderson Cancer Center



@TLCconference     #TexasLung23Speaker:

NRG1 Fusion Positive Lung Cancers (2021)
eNRGy1 Global Multicenter Registry (22 centers Europe, Asia, US): 110 tumors
Response to Systemic Therapy

Drilon A et al. J Clin Oncol. 2021;39(25):2791-2802.
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Therapeutic Approaches NRG1 Fusion Positive

Rosas D et al. Cancers. 2021;13(20):5038.
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NSCLC PDXs - Response
Seribantumab (CRESTONE Trial)

Median DOR 6.3+ months
(range 1.4+ - 11.5+ months)

Odinstov I et al. Clin Cancer Res. 2021;27(11):3154-3166; Carrizosa DR et al. J Clin Oncol. 2020;40(16_suppl):3006-6.

Seribantumab-Anti-HER3 monoclonal antibody
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NRG1 Fusion Positive Clinical Trials
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NTRK Fusions in Solid Tumors

Cocco, Nat Rev Clin Oncol, 2018
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Hong, Lancet Oncology 2020

• ORR 79%
• mDOR 35.2
• mPFS 25.8

Larotrectinib in NTRK fusion positive tumors 

Yasir Elamin, MD, MD Anderson Cancer Center
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• ORR 61.2%

• mDOR 20.0

• mPFS 11

Entrectinib in NTRK fusion positive tumors

Demetri et al. CCR 2022

Yasir Elamin, MD, MD Anderson Cancer Center
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On-Target Resistance Mechanisms After TRK inhibition 

Hyman. AACT. 2019. #CT127
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Sequential Therapy

Drilon. Ann Oncol. 2019;30
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TRIDENT-2: Repotrectinib

Besse, Proc AACr-NCI-EORTC 2021
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Selitrectinib

Hyman, 2019
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Conclusions

• NRG1 and NTRK fusions are rare but actionable alterations with
overall frequency of 0.3% across tumor types

• Ongoing trials are enrolling patients with NRG1 fusion–positive solid 
tumors

• NTRK first generation TKIs lead to deep and durable responses
• NTRK second generation TKIs in clinical development and are

promising

Yasir Elamin, MD, MD Anderson Cancer Center


