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Leu858Arg substitution in exon 21 (L858R).3->
As a consequence, the therapeutic landscape of
EGFR-mutant NSCLC has shifted profoundly
in recent decades from traditional chemotherapy
to multiple targeted agents and combination
therapy.°®

The current standard treatment for NSCLC
EGFR mutations is a group of first-to-third gen-
eration EGFR-TXKIs: gefitinib, erlotinib, afatinib,
dacomitinib, and osimertinib. Whilst these drugs
have improved clinical benefits with a median pro-
gression-free survival (PFS) of 9.5-18.9 months
when compared with platinum-based doublet
therapy,’”22 overall survival (OS) using first-
generation TKIs (gefitinib, and erlotinib) has
not improved.

Subsequently, a head-to-head study compared
afatinib with gefitinib as a first-line treatment.
Afatinib demonstrated a significant improvement
in PFS, but the difference was not clinically
meaningful (median PFS of 11.0 and 10.9 months
for afatinib and gefitinib, respectively).l”
Strikingly, dacomitinib, an irreversible second-
generation EGFR blocker, had a 5- to 5.5-month
improvement in PFS and a 7-month improve-
ment in OS when compared with gefitinib, though
at the cost of increased toxicity.1%:18 Although
EGFR-TKI therapies have significantly pro-
longed PFS, they fail to demonstrate significant
OS benefits. Disease progression occurs mostly
within a year of first-line treatment of early gen-
eration EGFR-TKIs. This is coupled with the
fact that 60% of patients acquire the T790M
mutation during treatment and are recommended
to undergo molecular testing.23

Based on the AURA 3 study, osimertinib, a newer
third-generation EGFR-TKI, was confirmed as a
superior second-line option for patients with
T790M resistance to first- and second-generation
EGFR-TKI therapy compared with standard
platinum-pemetrexed chemotherapy with respect
to PFS (10.1 months wversus 4.4 months).2* Based
on the positive PFS of the FLAURA study in
2018, osimertinib was recommended as the pre-
ferred first-line therapy, but the OS data was not
published.?!

In order to prevent or delay the emergence of
acquired resistance to EGFR-TKIs, and to pro-
long OS, combination therapy with chemother-
apy or antiangiogenic antibodies and EGFR-TKIs
are an emerging trend, and have been evaluated

in several clinical trials. Bevacizumab is one of
the commonly used antiangiogenic monoclonal
antibodies that targets the vascular endothelial
growth factor (VEGF) signaling pathway. In the
JO25567 and NEJ026 trials, bevacizumab plus
erlotinib showed the potential to prolong PFS
when compared with erlotinib monotherapy.2?5:26
Combination pemetrexed/carboplatin (PC), or
pemetrexed alone with gefitinib, also improved
PES significantly in the NEJ009 and JMIT
studies.?”-28

Yet, data from head-to-head trials among these
EGFR-TKI monotherapies and combination
strategies are still lacking. It remains unclear
which is the optimal first-line treatment for
NSCLC patients with EGFR-mutation. So, we
conducted a network meta-analysis of all the
available evidence to compare the efficacy and
toxicity among the regimens. Analyses included
chemotherapy, EGFR-TKIs, chemotherapy plus
EGFR-TKIs, and antiangiogenesis agents plus
EGFR-TKIs.

Methods

Search strategy

We systematically searched PubMed, EMBASE,
and the Cochrane Central Register of Controlled
Trials of the Cochrane Library databases using
the following terms: nonsmall-cell lung cancer
(NSCLC), untreated, first-line therapy, EGFR
TKI, gefitinib, erlotinib, afatinib, dacomitinib,
osimertinib, combination therapy, erlotinib and
bevacizumab, chemotherapy, and gefitinib.
Searches were filtered for clinical studies pub-
lished between 1 January 2007 and 31 December
2018. We also searched the references of the pri-
mary research results, systematic reviews, abstracts
from books, and conference proceedings. We also
reexamined the reference lists of the related
reviews for additional confirmation. Our last lit-
erature search was in February 2019. Details of
the search strategy are displayed in Table S1. No
protocol has been published for this study.

Selection criteria

Studies were included if they met the following
inclusion criteria: patients with NSCLC who
received no prior systemic therapy; intervention
involving EGFR-TKI monotherapy or in combi-
nation; at least one available survival data regard-
ing first-line treatment for advanced NSCLC

journals.sagepub.com/home/tam


https://journals.sagepub.com/home/tam

Z Zhang, K Zeng et al.

patients; and prospective phasell or III rand-
omized clinical trials. Studies that failed to meet
the above criteria, or were not published in
English, were excluded.

Data extraction

Two investigators (FL and ZZ) independently
extracted the following data: authors of the study,
publication year, patient types (chemotherapy-
naive or untreated), histopathological informa-
tion, therapeutic regimens, sample size, EGFR
mutation proportions, and efficacy outcomes
[objective response rate (ORR), disease control
rate (DCR), PFS, and OS] as well as safety out-
comes [treatment related adverse events
(TRAES), treatment related adverse event grades
3-5 (TRAE 3-5) and specific concerned toxici-
ties (diarrhea, rash, and elevated liver enzymes)].

Risk of bias assessment

The Cochrane Collaboration for Systematic
Reviews’ guidelines were used to evaluate the qual-
ity of each study by two reviewers concerning the
following items: random sequence generation, allo-
cation concealment, blinding of participants and
personnel, blinding of outcome assessment, incom-
plete outcome data, selective reporting, and other
sources of bias. The overall methodologic quality of
each study was assessed as low risk of bias, high risk
of bias, or unclear risk of bias. Disagreements were
discussed with a third author (KZ) to reach a con-
sensus. For details concerning the risk of bias for
the included studies, see Figure S1.

Outcome measures

In this study, ORR, DCR, PFS, and OS were
used to assess clinical outcomes.?° The toxicity
outcomes of TRAEs, TRAE grades 3-5 and the
most common TRAEs [diarrhea, rash and ele-
vated alanine transaminase (ALT)/aspartate
transaminase (AST)] were also collected. This
network meta-analysis followed the PRISMA for
Network Meta-Analyses (PRISMA-NMA) guide-
lines.3? The Jadad score was used to evaluate the
quality of each study by the two reviewers.31-32

Statistical analysis

We used a Bayesian framework to synthesize data
from both direct and indirect comparisons of
diverse regimens using R v3.5.1 (gemtc package).3?
We chose a random-effects hierarchical model via

the Markov chain Monte Carlo method using
ADDIS 1.15 (Drugis.org) as we assumed there
would be different comparisons for each outcome
containing a common heterogeneity.3*

First-generation EGFR-TKIs were grouped
together because they had comparable clinical
outcomes in previous studies.” ¢ 95% confidence
intervals (CI) of the pooled HR excluding 1 or a
two-sided p value of less than 0.05 was statisti-
cally significant. Results are presented as odds
ratios (ORs) for binary outcomes (ORR, DCR,
TRAEs including TRAE grades 3—5, and specific
concerned TRAEs) and hazard ratios (HRs) for
PFS and OS with the corresponding 95% CI.
The ranking probabilities with respect to each
clinical outcome were obtained using the surface
under the cumulative ranking curve (SUCRA),3>
which are displayed using a rank-heat plot.
OR>1 for ORR and DCR, or an HR<1 for OS
and PFS means better anti-tumor efficacy. For
safety profile, OR> 1 means higher toxicity.

Inconsistencies within multiple treatment compar-
isons were assessed via Inconsistency Standard
Deviation (ISD). A low risk of inconsistency was
concluded if ISD included ‘1’ in the 95% CI. The
loop-specific approach for inconsistency only
occurs in closed loops in the evidence network and
is exemplified by the inconsistency factor (IF) and
node splitting models3%-38 using R v3.5.1, RStudio
(gemtc package) and ADDIS 1.15. A pvalue <0.05
indicated significant inconsistency. Inconsistency
evaluations are shown in Table S5-S14.

Results

Eligible studies and characteristics

We identified 2597 original articles from our lit-
erature search. After removing duplicates and fol-
lowing title/abstract screening, 24 studies were
considered for full-text assessment. 19 studies
were eligible for this network meta-analyses,
which involved 4607 untreated NSCLC patients
with EGFR mutations. See Figure 1 for the
Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA). Table 1 summa-
rizes the characteristics of the 19 phase II/III ran-
domized control trials.

Risk of bias in the included studies
All 19 studies were considered to have adequately
performed random sequence generation and
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Figure 1. Flowchart of study selection and design.
allocation concealment, as well as having a low treatments (chemotherapy, first-generation

risk of detection and reporting bias. Out of the 19
studies, 3 required the blinding of participants
and personnel. The other 16 studies had an
unclear risk of performance bias. Overall, 3 trials
had incomplete outcome data, 5 trials had a low
risk of attrition bias, and 11 had unclear risks of
attrition bias. See Figure S1 for more detailed
information.

Network geometry for multiple treatment
comparisons

Network diagrams were established for multiple
treatment comparisons (MTCs) based on the 19
random clinical trials (RCTs) (Figure 2). Solid
lines between drugs represent direct comparisons.
Outcome data for ORR, DCR, PFS, OS, TRAE:s,
TRAE grades 3-5, and specific TRAEs (rash,
diarrhea and elevated ALT/AST) were extracted
and analyzed. The eight recommended

EGFR-TKIs, afatinib, dacomitinib, osimertinib,
pemetrexed plus gefitinib, pemetrexed/carbopl-
atin plus gefitinib, and erlotinib plus bevaci-
zumab) were compared directly and indirectly
against each other. ISD and IF were low risk in
this study (Table S5). The node-splitting analysis
for direct and indirect evidence were consistent
(Table S6-S14).

Network meta-analyses for efficacy profile

PC plus gefitinib showed significantly longer OS
than chemotherapy (HR=1.71, 95% CI: 1.29—
2.33), first-generation EGFR-TKIs (HR=1.74,
95% CI: 1.34-2.33), and afatinib (HR=1.54,
95% CI: 1.11-2.18) (Figure 2). PC plus gefitinib
also showed a better ORR than chemotherapy,
first-generation EGFR-TKIs, and dacomitinib.
No significant differences in DCR and PFS
among the regimens were observed except for
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Table 1. Characteristics of included studies for network meta-analyses.

Study Year Phase Blindness Patients Treatment EGFR
mutation/ all
population

IPASS 2009 1N open-label Previously untreated  First-generation EGFR-TKIs (Gefitinib) ~ 132/609

Chemotherapy (Paclitaxel/Carboplatin)  129/608

WJTOG3405 2010 Il open-label Chemotherapy-naive  First-generation EGFR-TKIs (Gefitinib)  86/86

Chemotherapy (Docetaxel/Cisplatin) 86/86
NEJ002 2010 11 open-label Not previously First-generation EGFR-TKIs (Gefitinib) ~ 107/114
received
chemotherapy
Chemotherapy (Paclitaxel/Carboplatin) ~ 107/114
OPTIMAL 2011 11 open-label Not previously First-generation EGFR-TKIs (Erlotinib) ~ 83/83
received systemic
anticancer therapy
Chemotherapy (Gemcitabine/ 72/72
Carboplatin)
EURTAC 2012 I open-label No history of First-generation EGFR-TKIs (Erlotinib)  86/87
chemotherapy
Chemotherapy (Docetaxel/Cisplatin) 86/87
First- 2012 11 open-label Chemotherapy-naive  First-generation EGFR-TKIs (Gefitinib) ~ 26/159
SIGNAL never-smokers
Chemotherapy (Gemcitabine/Cisplatin) ~ 16/150
LUX-Lung3 2013 11 open-label Treatment-naive Afatinib 204/230
Chemotherapy (Pemetrexed/Cisplatin) ~ 104/115
LUX-Lung 6 2014 11 open-label Treatment-naive Afatinib 216/242
Chemotherapy (Gemcitabine/Cisplatin) ~ 108/122
J025567 2014 Il open-label No previous Erlotinib + Bevacizumab 75/75
chemotherapy
First-generation EGFR-TKIs (Erlotinib) ~ 77/77
ENSURE 2015 11 open-label Treatment-naive First-generation EGFR-TKIs (Erlotinib) ~ 110/110
Chemotherapy (Gemcitabine/Cisplatin)  107/107
JMIT 2016 Il open-label Chemotherapy-naive  Pemetrexed + Gefitinib 126/126
First-generation EGFR-TKIs (Gefitinib) ~ 65/65

ARCHER 2016 =+ double- Progression with Dacomitinib 53/53

1009 and blind + one or two prior

A7471028 open-label chemotherapy

regimens
First-generation EGFR-TKIs (Erlotinib)  48/48
(Continued)
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Table 1. (Continued)

Study Year Phase Blindness Patients Treatment EGFR
mutation/ all
population

CONVINCE 2017 1 open-label No history of First-generation EGFR-TKIs (Icotinib) 148/148

chemotherapy
Chemotherapy (Pemetrexed/Cisplatin)  137/137
NEJ026 2017 1l open-label No previous Erlotinib + Bevacizumab 112/112
chemotherapy
First-generation EGFR-TKIs (Erlotinib) ~ 112/112
NEJO09 2017 1 open—[abel No pFEViOUS Pemetrexed/Carbop[atin+Gefitinib 169/169
chemotherapy
First-generation EGFR-TKIs (Gefitinib) ~ 172/172
Han 2017 Il open-label Untreated Arm A: Pemetrexed/ 40/40
Carboplatin + Gefitinib
Arm B: 1st-generation EGFR-TKIs 41/41
(Gefitinib)
Arm C: Chemotherapy (Pemetrexed/ 40/40
Carboplatin)
LUX-Lung7 2017 Il Double- Treatment-naive Afatinib 160/160
blind
First-generation EGFR-TKIs (Gefitinib) ~ 159/159
FLAURA 2017 1l Double- No prior systemic Osimertinib 279/279
blind anti-cancer/EGFR-
TKI therapy
First-generation EGFR-TKIs (Gefitinib/  277/277
Erlotinib)
ARCHER 2017 1 Double- No prior systemic Dacomitinib 227/227
1050 blind therapy
First-generation EGFR-TKIs (Gefitinib) ~ 225/225

EGFR-EGFR-TKIs, Epidermal Growth Factor Receptor Tyrosine Kinase Inhibitors; P, Pemetrexed; PC, Pemetrexed/Carboplatin.

chemotherapy. All other seven regimens based on
EGFR-TKIs showed superior efficacy on ORR
and PFS, when compared with chemotherapy
(Table 2).

As for the third-generation EGFR-TKI osimerti-
nib, it had statistically longer OS and PFS out-
comes than chemotherapy and first-generation
EGFR-TKIs. Erlotinib plus bevacizumab showed
a better PFS outcome than first-generation
EGFR-TKIs (HR=1.78, 95% CI: 1.02-3.11)
and chemotherapy (HR=4.30, 95% CI: 2.35—
7.98). Dacomitinib had a better OS outcome

compared with first-generation EGFR-TKIs
(HR=1.33, 95% CI: 1.01-1.75); however, there
were no significant differences observed in ORR,
DCR, or PFS between them.

Subgroup analyses for EGFR 19 del and L858R
mutation

We extracted PFS and OS data for each sub-
group based on EGFR mutation types: 19 del
and LL858R (Table S3-S4). Both subgroups had
similar results in regards to longer PFS of
patients treated with PC plus gefitinib than
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Figure 2. Network plot of first-line treatments for EGFR-mutant advanced NSCLC. The size of each dot
represents the number of patients receiving the corresponding intervention. The width of each line represents

the number of studies of corresponding comparison.

EGFR, epidermal growth factor receptor; NSCLC, nonsmall cell lung cancer.

chemotherapy. In the L858R subgroup, PC plus
gefitinib had a better PFS than first-generation
EGFR-TKIs, afatinib, and dacomitinib. Unlike
the L858R subgroup, the 19 del group showed
that patients treated with erlotinib plus bevaci-
zumab had a longer PFS than first-generation
EGFR-TKIs (Figure S2 and Table S16).

As for OS, 11 studies on first-generation EGFR-
TKIs, afatinib, dacomitinib, erlotinib plus bevaci-
zumab and chemotherapy were available for
subgroup analyses. Afatinib had a significantly
more favorable OS in the EGFR 19 del subgroup
compared with chemotherapy (HR=0.64, 95%
CI: 0.44-0.94). Other pairwise comparisons were
insignificant (Figure S2 and Table S16).

Network meta-analyses for safety profile

For TRAEs and TRAE grades 3-5, there were no
statistical significance differences for the eight
treatment (Table 3). Rash and diarrhea were the
most common treatment-related adverse events
for EGFR-TKIs compared with chemotherapy
(OR<1, 95% CI<1). Diarrhea typically
occurred more often in patients treated with
afatinib and dacomitinib. Elevated ALT/AST
had a significantly higher incidence in the com-
parisons between pemetrexed plus gefitinib and
osimertinib (OR=0.07, 95% CI: 0.01-0.93). For
all EGFR-TKIs, rash was a common occurrence,
particularly among patients treated with afatinib,
and dacomitinib.

Ranking probabilities

SUCRA was calculated for all of the available
treatments. For SUCRA values, ‘1’ is the best
and ‘0’ the worst. To present the data, we made a
heat map plot integrating the efficacy and safety
profile ranking of the treatments. Regimens with
higher ranking probabilities for ORR, DCR, PFS,
and OS and lower probabilities for TRAEs are
more favorable in clinical practice (Figure 3,
Table S15). The heat map plot is in Figure 3 and
the SUCRA values for the eight regimens are dis-
played in Table S15. The scale consists of three
colors: red (0%), yellow (50%), and green
(100%). Green represents greater probabilities
for better efficacy and red represents lower prob-
abilities for incidence of TRAEs. Regimens
colored green for efficacy outcomes and red for
safety outcomes means high efficacy and low
adverse effects.

PC plus gefitinib ranked first for ORR (0.917),
DCR (0.859), PFS (0.835), and OS (0.912),
which indicated that it may have better efficacy
compared with other treatments. Osimertinib
(0.807) was second in the SUCRA OS rankings.
As shown in the heat map plot (Figure 3), PC
plus gefitinib, osimertinib, and erlotinib plus
bevacizumab goes from green to light green in
regards to efficacy outcomes, and light green to
red in terms of safety profile. PC plus gefitinib
also had the highest SUCRA of TRAE grades
3-5 (0.722). TRAEs, rash, and diarrhea out-
comes occurred more often and had the highest
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Figure 3. SUCRA rank heat plot of the first-line regimens for EGFR-mutant NSCLC patients with efficacy

and toxicity profile. Each sector is colored according to the SUCRA value of the corresponding treatment and
outcome. The scale consists of three colors: red (0%), yellow (50%), and green (100%). Each color is associated
with a different pattern. Uncolored sectors show that the underlying treatment was not included in the network

meta-analyses for that particular outcome.

DCR, disease control rate; EGFR, epidermal growth factor receptor; NSCLC, nonsmall cell lung cancer; ORR, objective
response rate; 0S, overall survival; P, pemetrexed; PC, pemetrexed and carboplatin; PFS, progression free survival; SUCRA,
surface under the cumulative ranking; TKIls, tyrosine kinase inhibitors; TRAE, treatment related adverse event.

ranked probabilities in patients treated with
afatinib and dacomitinib. Pemetrexed plus gefi-
tinib had the highest SUCRA value (0.893) for
elevated ALT/AST.

Discussion

In this network meta-analysis of 19 head-to-head
clinical trials, eight regimens were evaluated in
regards to their therapeutic efficacy and toxicity
as first-line treatments for patients with EGFR-
mutant NSCLC. Since early studies on first-
generation EGFR-TKIs showed no significant
differences among gefitinib, erlotinib, or icotinib
in terms of efficacy and toxicity, these three
EGFR-TKIs were grouped together as a general
class of first-generation EGFR-TKIs in our
network meta-analysis.>~18

Our results showed that PC plus gefitinib had
greater superiority in terms of ORR, DCR, PFS,
and OS; however, this combination therapy had

the highest incidence of TRAE grades 3-5. The
incidence of TRAEs with PC plus gefitinib was
comparable to EGFR-TKIs, and chemotherapy.
The most common grade =3 adverse events were
hematological and gastrointestinal toxicities,
including neutropenia (3.0-10.0% in the combi-
national group wversus 0% in the gefitinib group),
infection (4.7% wversus 0%), vomiting (2.4% wver-
sus 0.6%), and pneumonitis (1.8% wversus 1.2% as
reported in the NEJ009 study), fatigue (7.5% wver-
sus 0%), liver dysfunction (10.0% versus 2.5%),
and skin allergy (10.0% versus 0%) as reported in
Han’s study.?%:3° Whilst PC plus gefitinib caused
a modest increase in toxicities compared with
gefitinib, the toxicities appeared both tolerable
and clinically manageable.

The results of our analysis indicated that gefitinib
combined with carboplatin and pemetrexed as a
first-line therapy provided the best survival
benefits. The NEJ009 study and Han’s study
showed that combination therapy improved PFS
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(20.9months and 17.5 months, respectively) and
improved median OS (52.2months and
32.6 months, respectively) compared with mono-
therapy. Impressively, the PFS (20.9 months) of
PC plus gefitinib surpassed osimertinib’s PFS
(18.9 months), setting a record for first-line treat-
ment in patients with EGFR-mutant NSCLC. It
should be noted however, that Han’s research
was a single center study with a small sample size.

Another study, JMIT, reported the clinical value
of gefitinib plus pemetrexed with a median PFS
reaching 15.8 months.2® The benefits of EGFR-
TKI plus chemotherapy seemed to be based on
platinum, but this needs further investigation.
Such benefit may also be the case for PC plus
gefitinib using platinum. Another possible merit
of PC plus gefitinib is that subsequent treatment
options will still be available if it is used as the
first-line treatment.

As the disease inevitably progresses, patients are
advised to check for molecular resistance, espe-
cially for the T790M mutation. Research has
claimed the resistance mechanisms to first-gener-
ation EGFR-TKI monotherapy are on-target
resistance (the emergence of the T790M mutation
in exon 20 of the EGFR gene occurring in 50-70%
of tumors), off-target resistance (like an amplifica-
tion of the hepatocyte growth factor receptor-
MET oncogene), pathologic transformation, or
other unknown mechanisms.?> The resistance
mechanism to PC plus gefitinib remains unclear
and subsequent treatments in the NEJ009 and
Han’s study have not been published, and the pro-
portion of patients who develop the T790M muta-
tion may affect the OS data of such studies. Still,
testing for the T790M mutation is strongly rec-
ommended at the time of progression, which can
make a difference to second-line therapies.

Osimertinib is the preferred option for patients
with the T790M mutation when the disease pro-
gresses. Research shows patients who developed
the T790M mutation during first-line standard of
care clearly benefited from second-line osimerti-
nib and had positive OS.2* Many other resistant
mutations have no targeted agents. The combina-
tion of PC plus gefitinib might hinder patients’
second-line options of platinum-based chemo-
therapy as the disease progresses. The use of PC
plus gefitinib as a first line treatment may allow
osimertinib or anti-angiogenic regimens to be
subsequent lines of treatment, which might fur-
ther improve survival outcomes in such patients.

Another combination strategy recently investi-
gated is EGFR-TKIs with antiangiogenic ther-
apy. In two phaselll trials (JO25567 and
NEJ026), erlotinib combined with bevacizumab
showed an improved median PFS (16.4—
16.9 months) compared with erlotinib monother-
apy.23-40 In the JO25567 study, the median OS for
erlotinib plus bevacizumab was less favorable
(47.0months versus 47.4months). However, in
the NEJ026 study, treatment is ongoing for some
patients receiving erlotinib plus bevacizumab, so
the OS data remains immature. A subgroup anal-
ysis suggested that erlotinib plus bevacizumab
improved PFS in patients with EGFR 19 del
compared with those with the 1.858R mutation.4!
Similarly, in our currently unpublished study: a
multicenter, randomized, controlled phaselIll
clinical trial comparing gefitinib plus apatinib (an
orally multitargeted antiangiogenic TKI) with
gefitinib plus placebo in patients with advanced
NSCLC harboring EGFR mutations, the results
are promising with a median PFS of up to
19months.#? Indicating that EGFR-TKIs plus
antiangiogenic agents might provide equivalent
PFS benefits to osimertinib.

The EGFR 19 del and L858R mutations report-
edly have different predictive and prognostic out-
comes.43%* Ag displayed in this NMA, PC plus
gefitinib, when compared with first-generation
EGFR-TKIs, afatinib and dacomitinib, had a
greater PFS in patients with LL858R than in
patients with 19 del. An improvement in PFS
with erlotinib plus bevacizumab compared with
first-generation EGFR-TKIs was observed in the
mutation subgroup of 19 del but not in the L858R
subgroup. Similarly, i vivo, combining erlotinib
with bevacizumab postponed the resistance to
first-generation EGFR-TKIs of NSCLC cells
harboring EGFR 19 del.?5:26 A retrospective study
revealed EGFR 19 del-positive subgroup had a
higher risk of the secondary T790M mutation
than the LL858R-positive subgroup, which may
affect PFS and OS.3

Nowadays, the increasing incidence of cancer
coupled with the rise in the cost of new drugs and
technologies needs to be weighed against the cost
and value of various oncology treatments. Using
the NCCN’s guidelines on efficacy, safety, qual-
ity, consistency of evidence, and affordability,
first-generation EGFR-TKIs are high in efficacy
and quality with moderate affordability, while
osimertinib is quite expensive with low afforda-
bility.45:46 In China, pemetrexed, carboplatin and

journals.sagepub.com/home/tam


https://journals.sagepub.com/home/tam

Therapeutic Advances in Medical Oncology 11

gefitinib are covered by medical insurance mak-
ing them more affordable.4”%° From the perspec-
tive of cost-effectiveness, PC plus gefitinib
showed better efficacy and costs less, therefore, is
an excellent option for EGFR-mutant NSCLC as
a first-line treatment. However, PC plus gefitinib
requires chemotherapy hospitalization every 3 or
4weeks, which, unlike oral EGFR-TKIs, might
cause hypersensitivity or adverse reactions.
Hopefully, PC plus osimertinib will become a
potent combination strategy that might maximize
the effects of currently available agents.20

This study has some limitations: risk of bias was
reported in several studies with an unclear risk of
performance and attrition bias. Our findings were
also based on the available data and immature
OS. Planned analyses for efficacy outcomes,
including ORR, DCR, PFS, and OS, as well as
safety outcomes, were not possible due to incom-
plete or immature data. The toxicity spectrum
distinctly differed between EGFR-TKIs and
chemotherapy. Some adverse events after chemo-
therapy, such as myelosuppression and nausea,
were unable to be compared separately.>®
Additionally, we performed subgroup analyses for
EGFR 19 del and L858R mutations without
other stratified clinical parameters due to incom-
plete and or immature data. In clinical practice,
ethnicity, age, performance status (PS), the pres-
ence of brain metastasis, genomic characteristics,
concurrent mutations and comorbidities, and
patient wishes need to be considered in the deci-
sion-making process. Regardless of the above
limitations, our study provides oncologists with
strong evidence for the first-line treatment of
NSCLC patients with activating EGFR muta-
tions, as well as, a general view of different regi-
mens’ efficacy and toxicity profiles; helping
clinicians to make more informed decisions.

Conclusion

Pemetrexed/carboplatin plus gefitinib is a promis-
ing treatment option for EGFR-mutant NSCLC
patients in the first-line setting.

Clinical practice points
e Eight regimens, including five EGFR-TKIs
(gefitinib, erlotinib, afatinib, dacomitinib,
and osimertinib), pemetrexed plus gefi-
tinib, PC plus gefitinib, and erlotinib plus
bevacizumab were evaluated in first-line
setting of advanced NSCLC patients

harboring EGFR mutations in this network
meta-analysis.

e Pemetrexed/carboplatin plus gefitinib had a
synergistic antitumor effect and is poten-
tially superior to osimertinib in term of effi-
cacy with a similar toxicity, indicating that
chemotherapy plus EGFR-TKIs could be a
first-line treatment option for NSCLC
patients with an activated EGFR mutation.
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