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Introduction

NRG1 gene fusions

• NRG1 is a growth factor that contains an EGF-like domain that binds to ErbB3 or ErbB4, 
activating ErbB signalling pathways1,2 (Figure 1)

• Clinically actionable NRG1 gene fusions, which increase cell proliferation through ErbB
signalling and may function as oncogenic drivers, have been identified in multiple 
tumours, including NSCLC2–4

– NRG1 fusions have an estimated overall frequency of ~0.2% across solid tumours4

and have a reported prevalence of up to 31% in lung IMA5

Afatinib as a novel potential treatment option

• Afatinib is an irreversible pan-ErbB family blocker6

• Due to the involvement of ErbB-signalling pathways in NSCLC tumours harbouring 
NRG1 fusions, afatinib may represent a viable therapeutic option in this setting

• This theory is supported by case reports for: 

– One patient with SLC3A2-NRG1 fusion-positive non-mucinous lung adenocarcinoma7

– One patient with SDC4-NRG1 fusion-positive lung adenocarcinoma8

– Two patients with CD74-NRG1 fusion-positive lung IMA7,9

• Here we present four new cases of NRG1 fusion-positive lung adenocarcinoma treated 
with afatinib

EGF, epidermal growth factor; IMA, invasive mucinous adenocarcinoma; NRG1, neuregulin 1; SDC4, syndecan 4; SLC3A2, solute carrier 

family 3 member 2



Introduction (cont’d)

AKT, protein kinase B; CD74, cluster of differentiation 74; MAPK, mitogen-activated protein kinase; MEK, mitogen-activated protein 

kinase kinase; mTOR, mammalian target of rapamycin; PI3K, phosphoinositide 3-kinase; RAF, rapidly accelerated fibrosarcoma

Figure 1. Downstream signalling pathways associated with NRG1 fusions, and 

mechanism of action of afatinib



Patient 1: Pan-wildtype, non-mucinous, lung 
adenocarcinoma 

• 70-year-old Caucasian female non-smoker, diagnosed in 2004 

• Received 14 lines of therapy prior to afatinib, which included chemotherapy, and 

erlotinib + gefitinib (Figure 2)

• Afatinib treatment (40 mg/day) was initiated in February 2015; the patient showed a 

rapid initial response and continued treatment for 24 months before discontinuation 

in March 2017 due to PD

• NRG1 fusion identified in September 2017 by NanoStringTM analysis

• Afatinib treatment (30 mg/day) was reinitiated in October 2017, leading to 

regression in lung condensations 

• Discontinued after 3 months due to cough/fever

• Reinitiated in April 2018

• Afatinib discontinued in August 2018 due to PD

CT, computerised tomography; PD, progressive disease; PR, partial response

Best overall response 

on afatinib 

Duration of response, 

months 
PR 24



Lobectomy surgery

Several regimens of chemotherapy

Erlotinib + gefitinib

30 cycles of paclitaxel

Radiation therapy

6 cycles of gemcitabine

Pemetrexed

10 cycles of gemcitabine

11 paclitaxel infusions

Afatinib 40 mg/day

4 cycles of pemetrexed, followed by 
gemcitabine

Afatinib 30 mg/day, increasing to 
40 mg/day

Treated with prednisone to palliate 
cough symptoms

Afatinib 30 mg daily reintroduced, and 
later increased to 40 mg

6 cycles of atezolizumab

2004

Nov 2013–Jul 2014

Feb 2015–M ar 2017

Oct 2017–Feb 2018

Cough/ fever symptoms 

suspected to be related to 

afat inib

Apr 2018

Aug 2018–

M ar 2017–Aug 2017

Nanost ringTM analysis 

showed NRG1 fusion

Relapse in 2006 with 

metastasis in left  lung

M etastasis in left  lung

Dec 2011

2012–Aug 2013

Jul 2014–Aug 2014

Apr 2018–Aug 2018 CT showed PD again

Posit ive init ial response, 

followed by PD. Re-biopsy 

to find new target  for 

therapy; nothing found

Figure 2. Patient 1 

treatment overview

Patient 1: Pan-wildtype, non-mucinous, lung 
adenocarcinoma (cont’d)



Diagnosed with metastatic, non-
mucinous lung adenocarcinoma

Cisplatin + pemetrexed, followed by 
pemetrexed

Nivolumab

Docetaxel + ramucirumab

Nivolumab

Afatinib 40 mg/day initiated

Jun 2015

Oct 2016–Nov 2016

Oct 2017–Dec 2017

Dec 2017–

CD74-NRG1 fusion 

ident ified by Oncomine™ 

Comprehensive Assay

Dose adjustments:

• 40 to 30 mg –

diarrhoea, malaise

• 30 to 20 mg –

diarrhoea, malaise

• 20 to 30 mg –

elevat ion of serum 

tumour marker

Sep 2015–Aug 2016

Dec 2016

• 66-year-old Asian female non-smoker with low body weight (<40 kg), with multiple 

lung and lymph node metastases at diagnosis in June 2015

• Received four lines of treatment prior to afatinib (cisplatin + pemetrexed; 

nivolumab; docetaxel + ramucirumab; nivolumab; Figure 3)

Figure 3. Patient 2 treatment overview

Patient 2: Metastatic non-mucinous lung 
adenocarcinoma 



Patient 2: Metastatic non-mucinous lung 
adenocarcinoma (cont’d) 

• Afatinib treatment (40 mg/day) was initiated in December 2017

• The patient had several dose adjustments to a minimum of 20 mg/day due to 

diarrhoea and malaise symptoms

• After 19 months (July 2019), the patient remains on afatinib treatment (20 mg/day) 

with ongoing PR (Figure 4)

Figure 4. CT imaging of Patient 2 

Pre-treatment
(December 2017)

+11 months afatinib
(November 2018)

CT imaging showed PR

Best overall response 

on afatinib 

Duration of response, 

months 
PR 19+



Patient 3: Non-mucinous invasive lung 
adenocarcinoma

• 68-year-old Caucasian male with a 20+ pack-year smoking history, diagnosed in 

January 2016

• Received two lines of treatment prior to afatinib (cisplatin + pemetrexed, best 

response: PD; nivolumab, best response: PR; Figure 5)

Figure 5. Patient 3 treatment overview

PET, positron emission tomography; RNA, ribonucleic acid; SD, stable disease

Right lower lobectomy with 
mediastinal lymph node 

dissection

Two cycles of cisplatin + 
pemetrexed

Nivolumab

Afatinib 30 mg/day 
initiated

M ar 2016

Sep 2016–M ar 2017

CT scan of the chest  showed signs 

of recurrent  metastat ic disease, 

confirmed by biopsy from right  

lower lobe of lung; this led to 

abandonment  of chemotherapy
M ar 2016–Aug 2016 

Aug 2018–Dec 2018

Init ial CT scan in Dec 2016 showed 

good response, but  nivolumab was 

discont inued in M arch 2017 due to 

immune hepat it is and PD

Slow PD seen through CT and PET-

CT scans from M arch 2017–M arch 

2018

Rapid PD in December 2018 led to 

discont inuat ion 



Patient 3: Non-mucinous invasive lung 
adenocarcinoma (cont’d) 

• SDC4-NRG1 fusion identified by RNA-sequencing in March 2018

• Afatinib treatment (30 mg/day) was initiated in August 2018

• The patient had SD for 4 months (Figure 6)

• Following this, afatinib was discontinued due to PD

• The patient opted to receive no further treatment and died shortly after in a hospice

Figure 6. CT imaging of Patient 3

+4 months afatinib

(December 2018*)

Pre-afatinib treatment 

(July 2018)

Best overall response 

on afatinib 

Duration of response, 

months
SD 4

*Scans were taken early December, before PD



Patient 4: Invasive mucinous adenocarcinoma of 
the lung

• 43-year-old Caucasian female non-smoker, diagnosed with lung IMA in August 

2016

• Prior to afatinib, she received pemetrexed/cisplatin plus bevacizumab, then 

bevacizumab/pemetrexed as maintenance therapy until July 2017; finally, she 

received nivolumab until September 2017

• CD74-NRG1 fusion detected by RNA sequencing

• Afatinib treatment (40 mg/day) initiated 

• Treatment is ongoing and the patient has had a major PR (Figure 7)

Figure 7. CT imaging of Patient 4

Best overall response 

on afatinib 

Duration of response, 

months
PR 18+

Pre-treatment
(July 2017)

+18 months afatinib
(March 2019)



Key findings and conclusions

• These findings add to a growing body of evidence suggesting afatinib activity in 

NRG1 fusion-positive NSCLC

• Mutational testing of patients with solid tumours may help to identify potentially 

targetable genomic aberrations, such as NRG1 fusions

– This may be particularly important in lung IMA, where NRG1 fusion prevalence is 

relatively high

• A prospective study of a larger cohort of patients with NRG1 fusion-positive NSCLC 

treated with afatinib is warranted to better evaluate its potential activity
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