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The NEJ026 study1 in patients with EGFR-positive 
non-small-cell lung cancer (NSCLC) showed that 
the combination of erlotinib (150 mg/day) plus 
intravenous bevacizumab (15 mg/kg once every 
21 days) yields a median progression-free survival 
of 16·9 months (95% CI 14·2–21·0) compared with 
13·3 months (11·1–15·3) in patients treated with 
erlotinib alone (p=0·016). The trial was permissive, 
allowing patients with CNS metastases (32% in each 
group) and an Eastern Cooperative Oncology Group 
performance status of 2 or lower to enroll. Median 
progression-free survival was also longer in patients 
with Leu858Arg mutations in the erlotinib and 
bevacizumab group (17·4 months [95% CI 12·6–not 
estimable]) than in the erlotinib group (13·7 months 
[8·8–15·5]). However, no significant differences 
were found between treatment groups in patients 
with EGFR exon 19 deletions.1 In The Lancet Oncology, 
Kazuhiko Nakagawa and colleagues2 report the results 
of a phase 3 trial (RELAY) assessing the combination 
of erlotinib 150 mg/day plus ramucirumab (an 
anti-VEGFR2 antibody) 10 mg/kg intravenously 
every 2 weeks versus erlotinib 150 mg/day plus 

intravenous placebo every 2 weeks. Median 
progression-free survival was 19·4 months (95% CI 
15·4–21·6) in the erlotinib plus ramucirumab group 
versus 12·4 months (11·0 –13·5) in the erlotinib plus 
placebo group (hazard ratio 0·59 [95% CI 0·46–0·76], 
p<0·0001). Grade 3 hypertension occurred in 
52 (24%) of the 221 patients in the erlotinib plus 
ramucirumab group safety population. In the previous 
NEJ026 study,1 in the erlotinib plus bevacizumab 
group, grade 3 hypertension also occurred in 23% of 
the patients. Both trials shed light on the convenience 
of combining EGFR tyrosine kinase inhibitors with 
other drugs. However, several questions arise, 
because in both trials, the proportion of patients 
attaining a complete response was very low in the 
combination group: three (1%) of 224 in RELAY and 
eight (7%) of 112 in NEJ026. 

Notably, invasion and metastases increase after 
the inhibition of VEGF signalling in preclinical 
tumour models of glioblastoma and pancreatic 
neuroendocrine tumours. Treatment with a neutra
lising anti-VEGF antibody reduces tumour burden, but 
also augments tumour hypoxia, hypoxia-inducible 

and North America, where squamous neoplasia is 
common in Asia. One key limitation of this study 
is that the pathology incorporated was limited to the 
Chinese population and hence cannot be generalised 
to other countries. Nevertheless, this is an important 
step towards use of artificial intelligence in real-time 
gastrointestinal endoscopy.

There is a lot of excitement in the medical 
community; however, uncertainty and anxiety about 
artificial intelligence in medicine is also evident.5 
A global unified approach is necessary for the 
development of such artificial intelligence systems 
develop and validate artificial intelligence platforms, 
so that all ethnicities and pathologies are represented 
and tested. The level of intelligence that can be 
achieved by artificial intelligence ultimately depends 
on our enthusiasm in perfecting these systems before 
announcing victory.
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factor-1α, c-Met activation, invasion, and metastases, 
making a complete response less likely. The preclinical 
models indicate that invasion and metastases 
are simultaneous, via VEGF and c-Met.3 The triple 
inhibition of EGFR, Met, and VEGF with erlotinib, 
crizotinib, and bevacizumab suppresses tumour 
growth in erlotinib-resistant, EGFR-mutant cell 
lines.4 Treatment with foretinib, which blocks VEGFR, 
c-Met, and several other receptor tyrosine kinases, 
including AXL, was effective in preclinical models, as 
was cabozantinib, a receptor tyrosine kinase inhibitor 
that blocks VEGFRs, c-Met, and other kinases.3 It is 
tempting to postulate that multitargeted receptor 
tyrosine kinases, such as foretinib or cabozantinib, 
could be superior to neutralising anti-VEGF or anti-
VEGFR2 antibodies in the treatment of EGFR-positive 
NSCLC. 

Combinatory therapies of drugs that inhibit 
STAT3 and YAP1 with EGFR tyrosine kinase inhibitors 
are warranted in order to limit the unavoidable 
rapid resistance that occurs almost immediately 
after starting treatment with an EGFR tyrosine 
kinase inhibitor that triggers STAT3 and Src-
YES-associated protein YAP1 signalling, such as 
repotrectinib or dasatinib.5 Several receptor tyrosine 
kinases are co-expressed in EGFR-mutant cell lines 
and tumour samples of patients with EGFR mutations, 
commonly with co-activation of AXL and CDCP1.6 
Gefitinib and osimertinib both activate STAT3 and 
YAP1. The combination of either of these drugs with 
STAT3 and Src inhibition abrogates tumour growth 
in culture and in vivo.5 Although the combination 
of erlotinib with bevacizumab or ramucirumab has 
shown a longer progression-free survival than erlotinib 
alone, it might activate Met, as has been seen in cancer 
cell lines, the consequences of which are invasion 
and metastases. Unfortunately, this hypothesis is 
not easily proven. 

Neratinib, an EGFR2, HER2, and HER4 inhibitor, 
compared with other EGFR inhibitors, such as gefitinib, 
erlotinib, lapatinib, or afatinib, has been shown to 
cause increased EGFR internalisation and degradation. 
Neratinib can also downregulate c-Met and reduce 
the expression of MCL-1.7 MCL-1 is a frequent cause 
of resistance to EGFR inhibitors.8 The combination 
of neratinib and sildenafil, a phosphodiesterase-5 

inhibitor, causes notable activation of the Hippo 
pathway, via Rubicon, with downregulation of YAP1.7 
Neratinib is approved by the US Food and Drug 
Administration as a component of adjuvant therapy 
in breast cancer. The potent action of neratinib in 
autophagy (Beclin1 and Rubicon complexes) adds 
further interest in the drug, since EGFR mutations 
induce Beclin1 phosphorylation and autophagy 
suppression, leading to tumour progression and 
resistance.9 

In conclusion, future clinical trials should be based 
on accumulated, preclinical data, rather than on 
empirical design. Multiple layers of evidence indicate 
that, although lung cancer biology is not yet fully 
understood, the complexities of interdigitated 
signalling pathways could be reasonably manageable 
and translated to available combinatory therapies.5,6,10
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