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Immunotherapy with immune checkpoint inhibitors, either as monotherapy or in combination with chemotherapy, is now established first-
line treatment for patients with advanced non-small cell lung cancer (NSCLC) of squamous histology, and this requires optimization of 
treatments upon disease progression. Targeting the ErbB receptor family appears to provide benefit, and three agents targeting epidermal 

growth factor receptor are approved (afatinib, erlotinib and necitumumab). In this article, we aim to summarize the data supporting the use 
of afatinib for patients with NSCLC of squamous histology. In the LUX-Lung 8 study, afatinib significantly improved outcomes compared with 
erlotinib in patients with squamous NSCLC after progression to first-line platinum-based therapy. Notably, in patients achieving long-term 
benefit (defined as receiving afatinib treatment for ≥12 months), ErbB family mutations were more frequently observed, and a median overall 
survival of 27.5 months was attained with afatinib treatment. About one-fifth of the patients had ErbB mutation-positive tumours, and in 
these patients, there was a more pronounced progression-free survival and overall survival benefit with afatinib compared with erlotinib. 
The safety profile in patients with squamous NSCLC is consistent with the known safety profile of afatinib, and includes diarrhoea, skin 
toxicities, fatigue and stomatitis as the most common side effects. Taken as a whole, afatinib could be considered for patients with advanced 
squamous-cell carcinoma of the lung, as an option in patients with disease that has failed previous treatment with chemotherapy and/or 
immunotherapy, and in the second-line setting in patients who are not eligible for immune checkpoint inhibitors. 
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The treatment of patients with non-small cell lung cancer (NSCLC) has seen 

significant advances in the past decade, with the availability of multiple 

targeted therapy agents for oncogenic-driven non-squamous NSCLC and 

the advent of immunotherapy that has completely revolutionized the 

treatment of patients without oncogenic drivers. Consequently, the lives 

of patients with NSCLC have significantly improved. However, there is still 

a high unmet need for effective treatments after the disease progresses 

and this unmet need is even higher in patients with squamous-cell lung 

cancer because there are fewer treatments available for patients with 

this histology.1

There are differences in the demographic characteristics of the patients 

with NSCLC depending on the type of the histology. Adenocarcinoma is 

the most common type of lung cancer which stems from epithelial cells 

that line the larger airways. Squamous-cell carcinoma is the second-

most common type and stems from the peripheral small airways. They 

account for approximately 50% and 30%, respectively, of all cases 

of NSCLC.2,3 Patients with adenocarcinoma tend to be younger with a 

higher prevalence in females and in never smokers than patients with 

squamous-cell carcinoma, who tend to be older, male and smokers. 

Historically, all patients with NSCLC were treated with similar platinum-

based combinations, independent of their histology, with similar benefit 

across the agents and regimens available. It was in 2000 that studies 

with new-generation antifolates and antiangiogenics suggested efficacy 

differences and safety issues according to the histology subtype.4–7 Initial 

studies with bevacizumab showed an increase in severe haemoptysis 

in patients with squamous-cell lung cancers, including fatal cases, so 

the use of bevacizumab has been routinely avoided in patients with 

squamous histology.4 Similarly, pemetrexed is not indicated for patients 

with squamous-cell carcinoma, in this case because of lower efficacy, 
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likely due to the higher expression of thymidylate synthase, the primary 

target of pemetrexed in patients with this histology.5,6 Moreover, using 

pemetrexed as maintenance that significantly improved outcomes for 

patients with non-squamous NSCLC,7 has not been an option for patients 

with squamous histology, and has further increased the gap on treatment 

options available across the two major histologies. 

Furthermore, advances in targeted therapy that have dramatically 

improved the lives of patients with adenocarcinoma through the 

identification of new treatable oncogenic drivers, have largely bypassed 

patients with squamous-cell lung cancers.1 The Cancer Genome Atlas, 

as well as other studies, has identified several genomically defined 

subsets of squamous NSCLC; however, these did not include any of the 

actionable oncogenes seen in lung adenocarcinomas.1 Hence, current 

biomarker-driven therapy is only available for oncogenic drivers that 

have been mainly identified in patients with non-squamous histology.2,8 

Immunotherapy, on the other hand, has shown efficacy in patients 

regardless of histology,9–15 and has led to greatly improved outcomes in 

patients with squamous-cell carcinoma. However, overall, the outcomes 

in patients with squamous-cell carcinoma are not as encouraging as the 

outcomes in patients with adenocarcinoma.16,17 

Current treatment guidelines for patients with metastatic squamous 

NSCLC recommend first-line treatment with immunotherapy plus 

chemotherapy, immunotherapy as monotherapy, or chemotherapy.18,19 

However, at progression, recommended treatments include single-

agent immunotherapy (if not given previously), docetaxel alone or in 

combination with ramucirumab, gemcitabine, or epidermal growth 

factor receptor (EGFR) tyrosine kinase inhibitors (TKIs).18,19 The oral 

route of administration of EGFR TKIs, such as afatinib, may represent an 

advantage over intravenous options. In this article we aim to summarize 

the data supporting the use of afatinib for patients with NSCLC of 

squamous histology.

ErbB pathway dysregulation
Dysregulation of the ErbB pathway occurs in lung squamous-cell 

carcinoma more frequently than it may be reported, since patients with 

lung adenocarcinoma are more likely to be tested and this provides a 

biological rationale suggesting that targeting the ErbB receptor family 

could be a valid therapeutic option for patients with squamous NSCLC. 

While EGFR mutations are rare in patients with squamous NSCLC,2 high 

levels of EGFR expression and/or EGFR copy number alterations have been 

reported.20,21 EGFR overexpression and gene amplification aberrations 

of other ErbB receptors, as well as dysregulation of the downstream 

pathways, have been implicated in the pathobiology of squamous-cell 

carcinoma (Table 1).22,23–32 This dysregulation likely accounts for benefits 

that have been reported for patients receiving afatinib,33 erlotinib,34–36 or 

other EGFR-directed therapies in different treatment settings,37–40 despite 

the low frequency of EGFR-activating mutations.2,41 

Targeting epidermal growth factor receptor in 
squamous non-small cell lung cancer 
Patients with squamous NSCLC that does not harbour EGFR-activating 

mutations have been included in several clinical trials evaluating EGFR-

targeting agents. The EGFR TKIs, erlotinib and afatinib, and the EGFR 

monoclonal antibody, necitumumab, are included in the treatment of 

patients with squamous NSCLC in their approved indications; although, 

the specific details differ between the USA and Europe. In the USA, 

necitumumab in combination with chemotherapy is indicated for first-

line treatment of squamous NSCLC and in Europe, the indication specifies 

that the squamous NSCLC should be EGFR expressing, which was the 

case for 95% of the patients in the pivotal SQUIRE trial.40,42 In Europe, 

erlotinib is indicated for the treatment of NSCLC after failure of at least 

one prior chemotherapy regimen, including patients with squamous 

NSCLC, based on the pivotal BR.21 trial.35 In the USA, the erlotinib label 

is limited only to patients with NSCLC with activating EGFR mutations. In 

both the USA and in Europe, afatinib is indicated for squamous NSCLC 

progressing after platinum-based chemotherapy. 

Afatinib in squamous non-small cell lung cancer: 
the LUX-Lung 8 trial
Afatinib is an irreversible ErbB-family blocker,43 that covalently binds 

to all homodimers and heterodimers formed by EGFR, ErbB2 (human 

epidermal growth factor receptor 2 [HER2]), ErbB3 (HER3) and ErbB4 

(HER4), and selectively blocks downstream signalling.44 Preclinically, 

afatinib has been shown to inhibit the activity of EGFR, ErbB2 (HER2) and 

ErbB4 (HER4), both in the wild-type and dysregulated forms, including 

uncommon EGFR mutations.43–45

LUX-Lung 8, a randomized, open-label, multinational, phase III trial, 

compared the efficacy of afatinib with that of erlotinib in patients with 

advanced squamous NSCLC progressing after at least four cycles of 

platinum-based chemotherapy.33 The study was conducted between 

2012 and 2014 and enrolled patients with stage IIIB or IV NSCLC of 

squamous histology that had progressed following first-line platinum-

based doublet chemotherapy. Treatment with prior EGFR-directed small 

molecules or antibodies was not allowed. 

Erlotinib was chosen as the comparator since it was approved at the 

time, even in the USA, for the second-line treatment of patients with 

advanced stage squamous histology. However, erlotinib is not currently 

used in the USA in an unselected population after the USA Food and 

Drug Administration (FDA) label was modified in October 2016 limiting its 

use to NSCLC with activating EGFR mutations based on the results of the 

IUNO trial,46 a post-marketing commitment from the agency, and the 2016 

National Comprehensive Cancer Network (NCCN) guidelines dropped 

the recommendation as a post-first-line or switch maintenance option in 

patients with squamous-cell carcinoma.47 As noted above, erlotinib is still 

used in Europe for this indication.48

Patients received afatinib at a starting dose of 40 mg once daily or 

erlotinib at 150 mg once daily until disease progression or unacceptable 

toxicity. The primary endpoint was progression-free survival (PFS) and 

the key secondary endpoint was overall survival (OS). EGFR testing was 

not mandated in this study; however, tumour tissue was collected for 

Table 1: ErbB receptor dysregulation in non-small cell lung 
cancer of squamous histology

ErbB receptor dysregulation Reported frequencies (%)

EGFR overexpression23–26 25–86

EGFR amplification23,26 15–27

EGFRvIII mutation27,28 5

EGFR mutation29 <5

ErbB2 (HER2) mutation/amplification23 5

ErbB3 (HER3) mutation30 1

ErbB3 (HER3) overexpression31 10

ErbB4 (HER4)32 8

EGFR = epidermal growth factor receptor; HER = human epidermal growth factor 
receptor.
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correlative science, and a post-hoc next-generation sequencing (NGS) 

analysis of archival tissue was conducted. The study enrolled 795 

patients from 183 cancer centres in 23 countries. The median age of the 

patients was 64 years (range 35–88). Two-thirds of the patients had an 

Eastern Cooperative Oncology Group (ECOG) Performance Status (PS) of 

1. In contrast to other studies with afatinib in EGFR-mutated NSCLC, most 

patients were men (84%) and more than 90% of patients had a smoking 

history. Prior chemotherapy treatment was carboplatin-based in 60% of 

patients and cisplatin-based in 45% of patients and half of the patients 

had a response to this first-line treatment.

At the time of the primary analysis for OS with a database lock of March 

2015, the mean exposure in the afatinib group was 121 days (range 

2–840). One-tenth of the patients received the escalated dose of 50 mg 

with a mean exposure of 106 days (range 4–588). Dose reductions of 

afatinib due to adverse events occurred in about one-third of the patients. 

Treatment with afatinib significantly prolonged PFS and OS compared 

with erlotinib. When 76% of PFS events and 79% of OS had occurred, 

there was a 19% reduction in the risk of progression or death in patients 

receiving afatinib (PFS hazard ratio [HR] 0.81 [95% confidence interval {CI} 

0.69–0.96], p=0.0103; and OS HR 0.81 [95% CI 0.69–0.95], p=0.0077). The 

OS rates for afatinib were 63.6% at 6 months, 36.4% at 12 months, and 

22.0% at 18 months. Improvement in survival outcomes were seen across 

various patient subgroups (including ethnic origin, sex, best response to 

first-line chemotherapy, age <65 or ≥65 years, histology, ECOG PS). Patient-

reported outcomes indicated that patients receiving afatinib had an overall 

improvement for health-related quality of life (HRQOL) global health status 

(p=0.041) as assessed using the European Organization for Research 

and Treatment of Cancer Quality of Life Questionnaire C30 (QLQ-C30), 

and the lung cancer-specific module, Quality of Life Questionnaire 

Lung Cancer-13 (QLQ-LC13), specifically with improvements in cough 

(p=0.029) and delayed time to deterioration of dyspnoea (p=0.008).33,49 

In addition, treatment with afatinib had a favourable change in mean 

scores of prespecified lung cancer-related symptoms and global health 

status favoured afatinib for cough (p=0.0022), dyspnoea (p=0.0007), pain 

(p=0.0224), global health status/HRQOL (p=0.0320).49

The safety profile in patients with squamous NSCLC is consistent with the 

known safety profile of afatinib, and includes diarrhoea, skin toxicities, 

fatigue and stomatitis as the most common side effects.50 Overall, the 

incidence of adverse events was similar in the afatinib and erlotinib 

arms (Table 2). Dose reduction of afatinib or discontinuation occurred 

in 15%/4.1% of patients due to diarrhoea, 5.9%/2.6% of patients due to 

rash/acne, and 3.1%/1.0% of patients due to stomatitis. Serious adverse 

events were reported in 44% of patients receiving afatinib; the most 

frequent included pneumonia (6.6%), diarrhoea (4.6%), and dehydration 

and dyspnoea (3.1% each).

At an updated analysis, with a data cut of March 2018 when only nine 

patients remained on treatment, OS continued to be significantly longer 

for afatinib than erlotinib (median OS of 7.8 months compared with 6.8 

months; HR 0.84 [95% CI 0.73–0.97], p=0.019).51 Remarkably, 5.3% of 

the patients receiving afatinib derived long-term benefit. There were 21 

of 398 patients in the afatinib arm who received treatment for longer 

than 12 months, for a median duration of 19.0 months (range, 12.3–

51.3). In these patients with long-term disease control, the median OS 

was 27.5 months (range 16.2–53.6 months). The median PFS was 12.9 

months (range 2.8–25.8) in the long-term responders compared with 

2.6 months in the overall population that received afatinib (median PFS 

in patients receiving erlotinib was 1.9 months). One patient with long-

term treatment with afatinib had a complete response, six patients had 

a partial response, and 13 patients had stable disease as best response 

(Figure 1). Six patients required a dose reduction to 30 mg and three 

required a further reduction to 20 mg. The frequency of dose-reductions 

due to diarrhoea (19.0%), rash/acne (4.8%), and stomatitis (4.8%) was 

similar to the overall afatinib-treated population. None of the patients 

discontinued due to an adverse event. 

Squamous non-small cell lung cancer: ErbB 
pathway dysregulation
To better assess the genetic characteristics of squamous NSCLC and 

characterize the ErbB gene family member aberrations, archival tumour 

tissue specimens collected at study entry from 245 patients (132 

samples from patients receiving afatinib and 113 from patients receiving 

erlotinib) were evaluated through a comprehensive genetic NGS analysis 

using Foundation Medicine T7 (Foundation Medicine, Cambridge, MA, 

USA).52 In order to have a wide range of samples from patients with 

different responses to treatment, the samples selected for this ad hoc, 

retrospective secondary analysis were enriched to include patients with 

PFS longer than 2 months (61% of the samples came from patients with 

a PFS >2 months although in the overall population only 43% of patients 

had a PFS >2 months). The NGS analyses were conducted from February 

2015 to June 2017. Pre-treatment plasma samples from 675 patients 

were assessed using VeriStrat® ([Biodesix, Boulder, CO, USA] a serum 

protein test shown to be predictive of response to EGFR TKIs)53 to assign 

a VeriStrat ‘Good’ or VeriStrat ‘Poor’ classification.54 The NGS and VeriStrat 

analyses were conducted from February 2015 to June 2017.

The NGS analyses of 245 patients found an ErbB mutation in 22% 

of the patients (Table 3).50 Mutations were detected in EGFR, HER2, 

ErbB3 (HER3), and ErbB4 (HER4), with each mutation being report in 

approximately 5–6% of patients. One patient had EGFR, HER2, and ErbB3 

(HER3) mutations, and two patients had ErbB3 (HER3) and ErbB4 (HER4) 

mutations. Amplification of EGFR and HER2 was detected in 17 (6.9%) and 

9 (3.7%) patients, respectively; however, no copy number alterations were 

detected in ErbB3 (HER3) or ErbB4 (HER4).52 The PFS and OS outcomes in 

the 245 patients with samples undergoing NGS analyses also favoured 

treatment with afatinib (PFS HR 0.69 [95% CI 0.51–0.92], p=0.01; and OS 

HR 0.81 [95% CI 0.62–1.05], p=0.12). 

Table 2: Treatment-related adverse events occurring 
in >10% of patients with non-small cell lung cancer of 
squamous histology in LUX-Lung 851

Afatinib

n=392

Erlotinib

n=395

% All Grade ≥3* All Grade ≥3*

Any AE 93 28 82 18

Diarrhoea 70 10 34 3

Rash/acne† 67 6 68 10

Stomatitis† 28 4 8 0

Fatigue† 8 1 7 1

Decreased appetite 13 1 10 1

Nausea 13 1 7 1

Paronychia† 10 1 4 <1

*Fatal AEs that were considered to be drug related were reported in six patients (1.5%) 
receiving afatinib: interstitial lung disease (two patients), pneumonia (one patient), 
respiratory failure (one patient), acute renal failure (one patient) and general physical 
health deterioration (one patient), and in five patients (1.3%) receiving erlotinib: 
interstitial lung disease, intestinal obstruction, pneumonia, pneumonitis and peritonitis 
(one patient each). 
†Grouped terms. 
AE = adverse event. 
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Samples were available for NGS analyses in 10 long-term responding 

patients and, overall, in 132 patients in the afatinib arm.51 Interestingly, 

ErbB family mutations were more frequent in patients with long-term 

disease control. Overall, ErbB mutations were detected in 19% of patients 

receiving afatinib while 50% of patients receiving long-term treatment 

with afatinib had a mutation. Amongst three patients who received long-

term erlotinib there was one patient with EGFR-mutated NSCLC and the 

other two had ErbB wild type. 

Afatinib outcomes in squamous non-small cell 
lung cancer with ErbB pathway dysregulation
In patients receiving afatinib, both PFS and OS were longer in patients 

with squamous NSCLC harbouring ErbB mutations.55 The median PFS was 

4.9 months in patients with ErbB mutation versus 3.0 months in patients 

without the mutation (HR 0.62 [95% CI 0.37–1.02], p=0.06). Median OS 

also favoured afatinib with 10.6 months versus 8.1 months in patients 

with and without ErbB mutations, respectively (HR 0.75 [95% CI 0.47–

1.17], p=0.21), but there was no apparent association between copy 

number alteration or EGFR expression level and outcome.

Treatment with afatinib improved outcomes compared with erlotinib 

across all ErbB family mutation subgroups (Table 4). However, there was 

a pronounced benefit for patients with a HER2 mutation, with significant 

interaction p values for both PFS (p=0.006) and OS (p=0.003), suggesting 

that the presence of this mutation could predict better outcomes with 

afatinib compared with erlotinib. There were 12 patients with NSCLC with 

a HER2 mutation and PFS and OS both strongly favoured treatment with 

afatinib (PFS HR 0.06 [95% CI 0.01–0.59], p=0.02; and OS HR 0.06 [95% CI 

0.01–0.57], p=0.02). 

Among the patients deriving long-term benefit from afatinib and with 

genetic information available (n=10), two had a HER2 mutation (Figure 1).  

Not shown in the figure is a patient with an R847H mutation in exon 21 

of ErbB4 (HER4) who was progression-free for 448 days (14.7 months) 

according to the investigator review, although, the independent review 

noted that progression had occurred after 278 days (9.1 months) of 

treatment.56 Overall, the patient received afatinib for a total of 504 days 

(16.6 months). Interestingly, afatinib showed efficacy in a patient with 

squamous NSCLC harbouring a rare HER2 R896G mutation, with a PFS 

of >14 months.57

Patients were mostly classified as VeriStrat ‘Good’ (412 patients, 

61%) and in this patient subgroup, treatment with afatinib also led to 

an improvement in OS (HR 0.79 [95% CI 0.63–0.98]).54 There were 263 

patients (39%) who were classified as VeriStrat ‘Poor’ with no significant 

differences in OS between afatinib and erlotinib (HR 0.90 [95% CI 0.70–

1.16]). Using the VeriStrat classification may also help guide treatment 

Figure 1: Swimmers plot for patients deriving long-term benefit from afatinib (n=21)51

*Patient transferred to commercial drug on discontinuation from study drug. 
EGFR = epidermal growth factor receptor; HER = human epidermal growth factor receptor; OS = overall survival.
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Table 3: ErbB family mutations in non-small cell lung cancer 
of squamous histology in LUX-Lung 851,52

n (%) All NGS samples 

(afatinib and 

erlotinib)

n=245

All afatinib  

samples

n=132

Long-term  

afatinib  

samples

n=10

ErbB wild type 192 (78.4) 107 (81.1) 5 (50.0)

ErbB mutation 53 (21.6) 25 (18.9) 5 (50.0)

EGFR 16 (6.5) 9 (6.8) 2 (20.0)

ErbB2 (HER2) 12 (4.9) 9 (6.8) 2 (20.0)

ErbB3 (HER3) 15 (6.1) 6 (4.5) 0

ErbB4 (HER4) 14 (5.7) 3 (2.3) 1 (10.0)

EGFR = epidermal growth factor receptor; HER = human epidermal growth factor 
receptor; NGS = next-generation sequencing. 
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decisions for patients with squamous NSCLC. A higher percentage 

of patients deriving long-term benefit from afatinib were classified 

as VeriStrat ‘Good’ (88%) compared with the overall group of patients 

receiving afatinib (62%).

Summary and future directions
The use of immunotherapy with immune checkpoint inhibitors, either as 

monotherapy or in combination with chemotherapy, is now established 

as the preferred first-line treatment option for patients with advanced 

NSCLC of squamous histology, and this requires the need to optimize 

subsequent treatment decisions.1,19 At the moment, none of the second-

line therapies have been approved with a first-line regimen that includes 

immunotherapy, since the standard of care at the time that the studies 

were conducted was a platinum-chemotherapy regimen. However, 

upon disease progression, any second-line options should consider 

that most patients will be in an immunotherapy refractory state and 

hence, the immunotherapy agents approved in this setting (nivolumab, 

pembrolizumab, atezolizumab) are unlikely to be administered, instead 

turning towards a chemotherapy regimen or an EGFR inhibitor. 

Although there are several genomic alterations that characterize squamous 

NSCLC, with PI3K alterations or FGFR1 amplification being the most 

common,1,41 these are little data to suggest that targeting these alterations 

may have any clinical relevance. The Lung-MAP SWOG S1400 biomarker-

driven master protocol was designed to address an unmet need for better 

therapies for squamous NSCLC.58 However, results in biomarker-driven 

sub-studies targeting PI3K, FGFR1 or cell cycle gene alterations have 

been unsatisfactory. The ErbB receptor has been identified as a potential 

therapeutic target in squamous-cell lung cancer as it plays a pivotal role in 

the transduction of cell growth-stimulatory signals.41

Many studies have evaluated the efficacy of targeting EGFR in NSCLC 

considering different EGFR biomarkers for the selection of patients. 

Findings from the phase III FLEX study in chemotherapy-naïve patients 

with EGFR-expressing NSCLC (85% of patients assessed) showed 

significantly longer survival in patients given chemotherapy plus the 

EGFR antibody cetuximab than those in the chemotherapy-alone 

group (median OS 11.3 versus 10.1 months; HR 0.871 [95% CI 0.762–

0.996]), with survival benefit seen in prespecified histology subgroups 

analyses including squamous-cell carcinoma (median OS 10.2 versus 

8.9 months; HR 0.80 [95% CI 0.64–1.00])38 and much better outcomes 

in squamous NSCLC selected for high EGFR expression (H-score ≥200) 

(median OS 11.2 versus 8.9 months; HR 0.62 [95% CI 0.43–0.88]).39 

In the first-line SWOG S0819, EGFR positivity by EGFR copy number 

by fluorescence in-situ hybridization in patients with NSCLC was 

associated with significantly improved OS with cetuximab treatment 

(11.8 months) versus chemotherapy alone (6.1 months; HR 0.58 [95% 

CI 0.39–0.86], p=0.0071). However, the co-primary endpoint of PFS 

did not differ between treatment groups.59 Moreover, in the first-line 

phase III study BMS099 of cetuximab in advanced NSCLC, there was 

no difference in median OS between patients receiving cetuximab plus 

chemotherapy compared with chemotherapy alone,60 and there was 

no significant association between response to treatment and any 

biomarkers status including EGFR expression, mutation, or gene copy 

number.61 Other studies in the second-line setting have also failed to 

report better outcomes with cetuximab compared with docetaxel with 

no signs of interaction with EGFR expression (H-score 200 cut-off).62 

There have also been conflicting results from studies with erlotinib that 

have looked at biomarkers in the setting of squamous NSCLC.63 

In the LUX-Lung 8 study, afatinib significantly improved PFS and OS 

compared with erlotinib.33,51 Secondary analyses found that ErbB 

receptor family alterations may explain the benefit observed and 

may help better identify patients who could derive better outcomes. 

Notably, patients achieving long-term benefit that was defined as 

receiving afatinib treatment for ≥12 months had a median OS of 27.5 

months and reported more frequent ErbB family mutations than 

patients who received afatinib for less than 1 year. On the whole, 

about one-fifth of the patients had ErbB mutation-positive tumours 

and in these patients, there was a more pronounced PFS and OS 

benefit with afatinib compared with erlotinib, particularly in patients 

with HER2 mutations.52 

Although three therapeutic agents targeting EGFR have been approved 

for the treatment of squamous-cell lung cancer (afatinib, erlotinib, 

necitumumab), the most appropriate biomarker for the selection of 

patients for treatment with agents targeting EGFR in squamous-cell lung 

cancer remains to be determined. It is important to note that most of 

the studies did not prospectively analyse the outcomes in biomarker 

defined populations. In fact, the studies supporting the approval of 

afatinib, erlotinib, and necitumumab were conducted in a squamous-cell 

carcinoma population that was not biomarker-selected, hence the broad 

approval in the overall population.

Taken as a whole, afatinib should be considered for patients with 

advanced squamous-cell carcinoma of the lung, as a treatment 

option in patients with disease that has failed previous treatment with 

chemotherapy and immunotherapy, and in the second-line setting 

in patients who are not eligible for immune checkpoint inhibitors. An 

increased use of NGS testing, not only in non-squamous NSCLC, but also 

in squamous histology, including ErbB family mutations, is warranted 

to identify patients with squamous-cell lung cancer who could benefit 

from treatment with afatinib, and to further evaluate the role of HER2 

mutations as predictive biomarkers for afatinib. q

Table 4: Progression-free survival outcomes according to 
ErbB mutations in non-small cell lung cancer of squamous 
histology in LUX-Lung 852

HR (95% CI)

EGFR Present (n=16) 0.64 (0.17–2.44)

Absent (n=229) 0.67 (0.50–0.91)

ErbB2 (HER2) Present (n=12) 0.06 (0.01–0.59)

Absent (n=233) 0.72 (0.54–0.97)

ErbB3 (HER3) Present (n=15) 0.52 (0.16–1.72)

Absent (n=230) 0.69 (0.51–0.94)

ErbB4 (HER4) Present (n=14) 0.21 (0.02–1.94)

Absent (n=231) 0.67 (0.50–0.91)

Any ErbB mutation Present (n=53) 0.56 (0.29–1.08)

Absent (n=192) 0.70 (0.50–0.97)

Any ErbB mutation 

(except EGFR)

Present (n=38) 0.44 (0.19–0.99)

Absent (n=207) 0.71 (0.52–0.98)

HR <1 favours treatment with afatinib compared with erlotinib. 
CI = confidence interval; EGFR = epidermal growth factor receptor; HER = human 
epidermal growth factor receptor; HR = hazard ratio.
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