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FGFR1 cooperates with EGFR in lung adenocarcinoma and their combined inhibition shows high efficacy

Álvaro Quintanal-Villalonga1 , Sonia Molina-Pinelo2 , Santiago Ponce-Aix3 , Ana Belén Enguita3 , Amancio Carnero2

, Luis Paz-Ares4 , Irene Ferrer5

1) Hospital Universitario 12 de Octubre - CNIO 2) Instituto de Biomedicina de Sevilla - CIBERONC 3) Hospital
Universitario 12 de Octubre - CIBERONC 4) Hospital Universitario 12 de Octubre - CNIO - Universidad
Complutense de Madrid - CIBERONC 5) Hospital Universitario 12 de Octubre - CNIO - CIBERONC

Introduction

The Epidermal Growth Factor Receptor (EGFR) represents an important therapeutic target in lung
adenocarcinoma. Up to 15-50% of adenocarcinoma tumors harbour EGFR mutations and generally show high
response to EGFR inhibitors. However, 20-30% of these tumors do not respond to EGFR-targeted therapy.
Upregulation of Fibroblast Growth Factor Receptors (FGFRs) expression has been linked to EGFR acquired
resistance in different tumor types, including lung cancer. Although there is substantial preclinical work on the
oncogenic effects of one of the FGFR family members, FGFR1, in lung squamous cell carcinoma, the role of this
receptor in adenocarcinoma and its relationship with EGFR has not yet been addressed.

 

Objectives

This study has the aim to study the relationship between FGFR1 and EGFR in lung adenocarcinoma.

 

Methods

FGFR1 overexpression was performed in EGFR-activated lung adenocarcinoma cell lines to assess the role of this
receptor in tumorogenesis of these cell lines. The efficacy of the inhibition of FGFR, EGFR, or their combination
was assessed in vitro and in vivo in these models, and in patient-derived xenografts (PDXs). 

Results

We describe a pro-tumorigenic cooperative interaction between EGFR and FGFR1, resulting in increased EGFR
activation and oncogenic signaling. Our in vitro and in vivo results indicate that, in the context of EGFR-activated
cell lines, FGFR1 expression increases tumorigenicity. We show that high FGFR1 expression levels are predictive
of higher resistance to EGFR inhibitors in vitro, in vivo and in lung cancer patients. Dual EGFR/FGFR inhibition in
FGFR1-expressing, EGFR-activated models shows synergistic effects in vitro and in cell line- and PDXs,
suggesting that EGFR and FGFR combined inhibition may be an efficacious therapeutical approach in patients with
tumors showing these characteristics.

 

Conclusions

FGFR1 expression causes primary resistance to EGFR inhibitors in EGFR-dependent tumors and the combination
of EGFR and FGFR inhibitors proves to be an efficacious therapeutical approach for tumors with these
characteristics. Our results may extend the use of EGFR targeted therapy beyond monotherapy to a combination
approach with FGFR inhibitors for selected patients with EGFR-mutated tumors overexpressing both receptors.
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