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Introduction 
• Recent years have brought considerable progress for the 

Tx of adenocarcinoma of the lung (ADC) (antiangio-genic 
drugs, pemetrexed, TKI for driver mutations) 

• Squamous cell carcinoma (SCC) still accounts for 25 to 
30% of patients with LC 

• Since the registrations of docetaxel and erlotinib no 
further drug has been registered for all histologies 
including SCC ( exception: nab-paclitaxel for SCC by FDA, 
but not by EMA ) 

• Σ There is clearly an unmet need for the development 

of new agents with activity in SCC  
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SCC – possible treatment algorithm 
• First-line therapy   Platinum-based doublet 

• Cis/Gem  Cis/Pacli  Cis/Doce  Cis/Nav  (Carbo/Pacli  Carbo/Nav) 

• Maintenance therapy    EGF-R TKI 
• Erlotinib 

• Second-line therapy  Single-agent CTx or TKI 
• Docetaxel or Erlotinib 

• Third-line therapy   EGF-R TKI 
• Erlotinib 
 

Detailed information :  Besse B et al, Ann Oncol 2014, ESMO Consensus Conference  

        Reck M et al, Ann Oncol 2014, ESMO Clin Pract Guidelines 

 

 

• Third line   erlotinib ? 
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“SCC is genomically more dearranged” 

• SCC of the lung genomic analyses showed more 
mutations than ADC of the lung (“The Cancer 
Genome Atlas Project”= TCGA) 

• This project has been an enormous source for 
relevant molecular biological findings in patients 
with SCC    
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 From The Cancer Genome Atlas Project:  Govindan R. J Clin Oncol. 2012 (Proc ASCO Annual Meeting);30 (suppl): abstr 7006. 
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Recent therapeutic innovations under 
investigation for SCC 

• conventional chemotherapy 
– Nab-Paclitaxel  

• Her-1/EGF-R acting drugs 
– Erlotinib 

– Afatinib 

– Cetuximab 

– Necitumumab     

• Driver mutations/alterations 
– FGFR1 amplification   

– PTEN loss 

– PTEN mutation 

– DDR2 mutation  

– PIK3 mutation 

– PIK3 amplification 

– Braf mutation   

– Her-2 amplification 

– EGF-R mutations 

• p53 mutations  

• Immunotherapy 
– Ipilumumab 

– nivolumab 
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Conventional cytotoxic agents 

• Nab-paclitaxel showed higher response rates in SCC 
than ADC and an overall favourable risk-benefit 
profile compared to solvent-based paclitaxel 
(Socinski et al, Ann Oncol 2013) 

• Nab-paclitaxel was registered by FDA for SCC but 
not by EMA 

• A randomized phase-III trial (ABOUND.SQM) is 
looking at nab-Paclitaxel maintenance 



nab-paclitaxel   

100 mg/m² d 1,8 

 Every 21 days 

• Stage IIIb/IV 

NSCLC 

• Squamous 

histology 

• PS 0-1 

• Untreated 
 

Primary end-point: PFS 

Secondary end-points: OS, ORR, safety 

Exploratory:  QoL, Correlative biomarkers 

Phase III squamous NSCLC Maintenance (abound.sqm) 

Best Supportive Care 

CR 

PR 

SD 

R 

2:1 

N=540 

Induction Maintenance 

n=260 

nab-Paclitaxel 

carboplatin 

X 4 Cycles 

 

25 

9 Renschler M et al, personal communication 
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EGF-R TKI have shown activity in SCC 

• Gefitinib showed a signal of activity in second line Tx of SCC 
(INTEREST, Kim et al, Lancet 2008) 

• Erlotinib showed activity in 2nd/3rd line treatment of SCC (BR 
21, Shepherd et al, NEJM 2005) 

• Erlotinib showed efficacy for maintenance also in SCC 
(SATURN, Cappuzzo F, Lancet Oncol 2010) 

• Afatinib has been investigated in a randomized phase-III 
study versus erlotinib in 2nd line Tx (Goss et al, ESMO 2014) 
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SATURN study design  

Stratification factors: 

• EGFR IHC (positive vs negative vs indeterminate) 

• Stage (IIIB vs IV) 

• ECOG PS (0 vs 1) 

• CT regimen (cis/gem vs carbo/doc vs others) 

• Smoking history (current vs former vs never) 

• Region 

1:1 

Chemonaïve 

advanced 

NSCLC 

n=1,949 

Non-PD 

n=889 

4 cycles of  

1st-line 

platinum-based 

doublet* 

Placebo PD 

Erlotinib 

150mg/day 
PD 

Mandatory tumour 

sampling 

*Cisplatin/paclitaxel; cisplatin/gemcitabine; cisplatin/docetaxel cisplatin/vinorelbine; carboplatin/gemcitabine; carboplatin/docetaxel carboplatin/paclitaxel 

EGFR = epidermal growth factor receptor; IHC = immunohistochemistry 

Co-primary endpoints: 

 PFS in all patients 

 PFS in patients with EGFR IHC+ tumours 

Secondary endpoints: 

 Overall survival (OS) in all patients and those with 

EGFR IHC+ tumours, OS and PFS in EGFR IHC– 

tumours; biomarker analyses; safety; time to 

symptom progression; quality of life (QoL) 

 

Cappuzzo et al, Lancet Oncol 2010 
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1.0 0.4 

Subgroup analysis of PFS  

All 

Male 

Female 

Caucasian 

Asian 

Adenocarcinoma  

Squamous-cell 

Never smoker 

Former smoker 

Current smoker 

 HR (95% CI) n 

 0.71 (0.62–0.82) 884 

 0.78 (0.66–0.92) 654 

 0.56 (0.42–0.76) 230 

 0.75 (0.64–0.88) 744 

 0.58 (0.38–0.87) 128 

 0.60 (0.48–0.75) 401 

 0.76 (0.60–0.95) 359 

 0.56 (0.38–0.81) 152 

 0.66 (0.50–0.88) 242 

 0.80 (0.67–0.97) 490 

0.6 0.8 1.2 

Favours 

erlotinib 

Favours 

placebo 
HR 

Cappuzzo et al, Lancet Oncol 2010 
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Study design: global phase III Lux Lung 8  

1. American Joint Committee on  
Cancer staging manual 7th edition 

Advanced NSCLC  

(Stage IIIB/IV)1 

Squamous histology* 

≥4 cycles of a first-line 

platinum doublet† 

ECOG PS 0–1 

Adequate organ function 

Afatinib 

40 mg QD‡  

Erlotinib 

150 mg QD 

Treatment  

until disease  
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or  
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AEs R
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d
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1
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Excluded:  

Patients without PD 

Prior EGFR TKI or antibody 

Active brain metastases, 

Interstitial lung disease 

Stratification: East Asian versus Non-East Asian 

Tumour tissue collected for correlative science 

Radiographic tumour assessment at baseline, 

Weeks 8, 12, 16; every 8 weeks thereafter 

Goss G et al, ESMO 2014  
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Monoclonal antibodies against EGFR have 
shown activity in SCC 

• cetuximab showed a signal of activity in 1st-line Tx 
of SCC in combination with platinum-based doublet 
(FLEX, Pirker et al, Lancet 2009, Lancet Oncol 2011) 

• necitumumab showed activity in 1st-line Tx of SCC 
in combination with a platinum-based doublet 
(Thatcher et al, J Clin Oncol 2014) 
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FLEX: Study design 

Chemotherapy (CT) Cetuximab 

Cisplatin 80 mg/m2 day 1 

Vinorelbine 25* mg/m2 days 1, 8  

Every 3 weeks, up to 6 cycles 

initial dose 400 mg/m2 

then 250 mg/m2 weekly 

 

Chemotherapy  

Cetuximab 

until PD or 

intolerable toxicity 

Chemotherapy +  

Cetuximab 
NSCLC 

wet IIIB/IV 

EGFR- 

expressing  

Maintenance 

* Initial Vinorelbine dose 30 mg/m2 reduced to 25 mg/m2 per protocol amendment 

Pirker et al, Lancet 2009 
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Other: includes large cell, adenosquamous, undifferentiated 

Histology unknown/missing for 1 patient 

Median OS (months)  

CT + Cetuximab CT HR [95% CI] 

Caucasian (n=946) 10.5 9.1 
0.80 

[0.69–0.93]  

Adeno 

(n=413)           
12.0 10.3  

0.82 

[0.65–1.02]  

Squamous cell 

(n=347) 
10.2 8.9 

0.79 

[0.63–1.01]  

Other  

(n=185) 
9.0 8.2 

0.81 

[0.58–1.12] 

FLEX: Overall survival  
Major treatment group: Caucasians (n=946) 

pre-specified analysis 

Pirker et al, Lancet 2009;   

Pirker et al, Lancet Oncology 2011 



Study Design 

Presented By Nick Thatcher at 2014 ASCO Annual Meeting 
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Slide 9 

Presented By Nick Thatcher at 2014 ASCO Annual Meeting 
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Antiangiogenic/VEGF-acting agents in SCC 

• Of note are the negative data for OS in SCC with 
nintedanib, although this drug should have potential 
activity on FGFR1-3 as a TKI (Reck et al, J Clin Oncol 
2013, ASCO Presentation) 

• Ramucirumab also worked in SCC in the REVEL study 
presented at ASCO - although VEGFR-2 was the 
principle target, no specific toxicities known for 
becacizumab in SCC were noted (Perol et al, J Clin 
Oncol 2014, ASCO presentation) 
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Driver mutations or genomic 
alterations in SCC 
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Driver mutations or alterations in SCC 
 

• The Cancer Genome Atlas (TCGA) has developed a 
comprehensive genomic characterization of SCC of 
the lung (Hammermann et al, Nature 2012) 

• This initiative has looked at driver mutations and 
other genetic alterations 

• 64% of the samples analyzed were considered to 
harbour potentially targetable genetic alterations 
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Significant Mutations in SCC 

• 10 genes were considered to be significantly 
mutated in the TCGA 

• TP53, CDKN2A, PTEN, PIK3CA, KEAP1, MLL2, 
HLA-A, NFE2L2, NOTCH1 and RB1 
(Hammermann et al, Nature 2013) 

• Other investigators reported DDR2 and FGFR2 
mutations (Hammermann et al, Cancer Discov 
2011; An et al, PLoSOne 2012)   
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Other genomic alterations in SCC 

• Overexpression and amplification of FGFR1 
was found to be a highly frequent alteration in 
SCC (Weiss et al, Sci Transl Med 2010) 

• EGFR vIII mutations have been reported in 5% 
of SCC (Ji et al, PNAS 2006) 

• ERBB2 mutations have been described in 2-
4% of SCC (Stephens et al, Nature 2004; 
Hammermann et al, Nature 2012)   
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Rare mutations in SCC - 1 
• EGFR mutations are more frequent in tumour 

samples from non-smokers compared to 
smokers (An et al, PLoS One 2012) 

• However, typical exon 19 deletions and exon 
21 mutations are uncommon in SCC 

• There is ongoing discussion, whether some 
EGFR mutations found in SCC are based on an 
underlying mixed adenosquamous histology  
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Rare mutations in SCC - 2 

• BRAF mutation is found in SCC in about 4% 
(Paik et al, J Clin Oncol 2011)  

• Typically in SCC V600E mutations are not 
reported, these patients may potentially 
benefit form MEK-inhibitors 
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West German Cancer Centre Profile n = 40 SCC n 
= 40 

Wiesweg et al, Eur J Cancer 2013 

Our own experience in SCC  
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Current trials with TKI in SCC 

• Dasatinib Phase-II in DDR2-mutation 
(NCT01491633) 

• AZD4547 Phase-II in FGFR1 
amplification/overexpression (NCT01795768) 

• BGJ398 Phase I in FGFR1 
amplification/overexpression (NCT01004224) 

• Buparlisib Phase-Ib/II in PI3K mutation (NCT 
01911325) 

           Examples of ongoing clinical trials 
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Immune checkpoint inhibitors are  
currently under investigation in SCC 

• Ipilumomab, a monoclonal antibody against CTLA-4, has 
been investigated within a prospective randomized phase-
III trial in SCC. Final data are awaited for 2015. 

• Nivolumab a monoclonal antibody against PD-1 has 
finished recruitment to a phase-III trial in 2nd-line against 
docetaxel in SCC. 

• Both studies are crucial for the further development of 
checkpoint inhibitors against SCC of the lung. 
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Ipilimumab: Phase III trial in SCC 

Squamous Cell  

NSCLC (SCC),  

stage IV 

Primary EP: OS 

Spigel D et al ASCO 2012 
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Primary objective 

• OS 
  

Secondary objectives 

• ORR 

• PFS 

• ORR, OS and PFS by PD-L1 status 

• QoL 

Docetaxel 

Nivolumab 

 CA209-017 

NCT01642004 

(Phase III; N = 264) 

 

Patients with  

stage IIIb/IV 

squamous 

cell NSCLC 

Randomized trial Anti-PD1 vs Doce in 2nd line SCC 

http://www.clinicaltrials.gov 
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CONCLUSIONS 
• Innovations in SCC Tx are an unmet need  

• Interesting targets for SCC lung have emerged 
based on the comprehensive TCGA datasets 

• Clinical trials on the phase-II and phase-III 
level are currently recruiting 

• We urgently need new drugs for SCC ! 

• Clinical work should whenever possible be 
combined with well designed translational 
investigations 
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Example: Master protocol for 
SCC in 2nd line from North 

America 
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CT* 

TT=Targeted therapy, CT=chemotherapy (docetaxel or gemcitabine), E=erlotinib 

MASTER PROTOCOL (FOCR): Squamous Lung Cancer- 2nd Line Therapy 

Biomarker C 

TT C+CT CT* 

Endpoint 
(Interim PFS) 

OS 

Biomarker Β 

TT B CT* 

Endpoint 
(Interim PFS) 

OS 

Biomarker A 

TT A CT* 

Endpoint 
(Interim PFS) 

OS 

Biomarker 
Profiling (NGS/CLIA) 

Biomarker D 

TT D+E E* 

Endpoint 
(Interim PFS) 

OS 

Non-
Match 
Drug 

 Biomarker 
Non-Match 

PI: V. Papadimitrakopoulou (SWOG) 

Multiple Phase II- III Arms with “rolling Opening & Closure 
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MASTER PROTOCOL (FOCR): Squamous Lung Cancer- 2nd Line Therapy 

• Organizers: FOCR,NCI-TMSC, FDA, FNIH 
• Participants: Entire North American Lung Intergroup 
 (SWOG, Alliance, ECOG-Acrin, NRG, NCI-Canada) 
• Screening: 500-1,000 patients/year 
• With 4-6 arms open simultaneously, anticipate a “hit rate 

~70% in matching a patient with a drug/biomarker arm 
 

Interim Endpoint: PFS    Primary Endpoint:  OS 

 

Genomic Screening 
<2 weeks 

Patient 
Registration 

Consent 

 
Tumor 

Collection 

Randomization 

 

Treatment 

Assign  treatment 
Arm by marker 

NGS/IHC 
(Foundation  
Medicine)  

 
Investigational 

Targeted Therapy 
  

 
Standard of Care 

 Therapy 
  

 
Genomic 

“Pre-screening” 
In selected patients 

Gandara D, Papadimitrakopoulou V, personal communication  
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Further reading highly recommended 

- Rooney, Devarakonda, Govindan, Oncologist 2013 

- Kim HS et al, Lung Cancer 2013 

- Heist R et al, J Thorac Oncol 2012 

- Moreno et al, Clin Cancer Res, 2012 

- Drilon A et al, Lancet Oncol, 2012 

- Filipits M, Curr Opin Oncol, 2014 

 

  


