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Purpose. To summarize current understanding of the efficacy, role,
and cost-effectiveness of the available epidermal growth factor recep-
tor (EGFR) tyrosine kinase inhibitors (TKils), and to evaluate sequencing
strategies based on the available evidence.

Summary. EGFR TKiIs are the current standard of care for patients with
EGFR mutation—positive non-small cell lung cancer (NSCLC). Five EGFR
TKiIs are currently approved in the United States for use in a first-line set-
ting; these TKils differ in mechanism of action, efficacy, safety, and cost.
Most patients develop resistance to first-line EGFR TKls and require sub-
sequent therapy with additional EGFR TKils, chemotherapy, and/or other
targeted agents. A major consideration when selecting EGFR TKls, both as
first-line or subsequent treatment options, is cost-effectiveness. Although
clinical trials have shown that the second- and third-generation EGFR TKils
are superior in efficacy to the first-generation agents, pharmacoeconomic
studies suggest that the first-generation agents are the most cost-effective,
with the second-generation TKI afatinib also considered cost-effective in
some studies. Despite its impressive efficacy, osimertinib appears to be
less cost-effective due to substantially higher acquisition costs.

Conclusion. Preliminary data suggest that first-line afatinib followed by
osimertinib may offer promising survival outcomes and, on the basis of ef-
ficacy alone, may represent an optimal sequencing strategy in the majority
of patients with EGFR mutation—positive NSCLC, in particular Asian pa-
tients and those with Del19-positive tumors. However, considerably more
research into outcomes and costs associated with consecutive sequencing
of EGFR TKis is needed before any conclusions can be reached.
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n the United States, lung cancer is the
second most common malignancy
and the leading cause of cancer-related
mortality, accounting for around 26% of
all deaths.! Non-small cell lung cancer
(NSCLC) comprises around 85% of all
lung cancer cases in the United States.?
Numerous genetic aberrations are asso-
ciated with the development of NSCLC;
one of the most common sites is the
gene encoding epidermal growth factor
receptor (EGFR),® a receptor tyrosine
kinase normally found on the cell sur-
face.* Somatic mutations in the EGFR
gene are relatively common, occurring

in 10% to 15% of Caucasian patients and
approximately 50% of Asian patients
with lung adenocarcinoma.® As a re-
sult, it is recommended that all patients
with advanced-stage lung adenocar-
cinoma or a tumor with an adenocar-
cinoma component undergo EGFR
mutational analysis.® For patients with
advanced or metastatic nonsquamous
NSCLC in the United States, the National
Comprehensive Cancer  Network
(NCCN) recommends EGFR mutation
testing (category 1), ALK gene testing
(category 1), ROSI gene testing, BRAF
gene testing, and PD-L1 testing (category
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1) and strongly suggests broader mo-
lecular profiling (NCCN guidelines ac-
cessed in November 2019).”

Tyrosine kinase inhibitors (TKIs)
targeting EGFR have been shown to pro-
duce high response rates and prolong
survival in EGFR mutation-positive
NSCLC*'¢ and are the current standard
of care for patients with sensitizing
EGFR mutations, regardless of per-
formance status.'”'® Currently, 5 EGFR
TKIs are approved in the United States
for the treatment of EGFR mutation-
positive NSCLC: the first-generation
reversible EGFR TKIs, erlotinib and
gefitinib; the second-generation ir-
reversible blockers of the ErbB pro-
tein family, afatinib and dacomitinib;
and the third-generation irreversible,
EGFR wild type-sparing EGFR TKI,
osimertinib."** Although an impres-
sive response to these agents is usu-
ally seen, resistance almost inevitably
develops, resulting in disease progres-
sion and necessitating the use of one
or more subsequent lines of therapy."”
The most common mechanism of resis-
tance to first- and second-generation
EGEFR TKIs is the T790M mutation.*

When determining the most ap-
propriate therapy for each individual
patient, physicians must consider mul-
tiple factors, including the efficacy,
safety, and quality oflife associated with
each agent or combination of agents.
Additional considerations include the
options available for subsequent lines
of treatment and, for many patients and
payors, the cost of treatment, in par-
ticular the cost of prescribed pharma-
ceuticals. While substantial data on
the clinical benefits of each EGFR TKI
are available, less is known about the
best order in which to use these agents
and which are the most cost-effective
in each setting. In this article, we sum-
marize current understanding of the
efficacy, role, and cost-effectiveness of
the available EGFR TKIs, then discuss
current sequencing strategies utilizing
the available evidence. Data sources
used in this narrative review were de-
rived by searching relevant medical lit-
erature on the clinical efficacy, safety,
and cost-effectiveness of treatments
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KEY POINTS

¢ Although epidermal growth
factor receptor (EGFR) tyrosine
kinase inhibitors (TKIls) are
the standard of care in EGFR
mutation—-positive non-small
cell lung cancer, most patients
will develop resistance to first-
line therapy with use of these
agents.

e Clinical efficacy, safety, and
cost-effectiveness are im-
portant considerations when
selecting a first- or subsequent-
line EGFR TKI treatment.

¢ Available data suggest that
afatinib followed by osimertinib
may be a promising treatment
sequence; further research to
evaluate optimal sequencing
strategies is needed.

for EGFR mutation-positive NSCLC.
Where available, large (at least 100 pa-
tients) and well-designed (eg, random-
ized controlled) studies were preferred.

Use of EGFR TKis in the
first-line setting: clinical
efficacy and cost
considerations

Clinical outcomes with first-
line EGFR TKils. Most clinical trials
of first-line EGFR TKIs have focused
on patients with NSCLC involving
common EGFR mutations (Dell9
and L858R mutations).” Findings
from pivotal and additional clinical
trials have clearly demonstrated the
superior efficacy of all EGFR TKIs
relative to platinum-based chemo-
therapy in the treatment of patients
with sensitive EGFR mutation-posi-
tive NSCLC (Table 1), with median
progression-free survival (PFS) of
9 to 19 months with the EGFR TKIs
vs 4 to 7 months with platinum-
based chemotherapy.®!0!1315162630 A
discussion of safety and tolerability
considerations in use of EGFR TKIs is
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presented in a separate section of this
article.

Results of head-to-head studies
of different EGFR TKIs suggest that
afatinib, dacomitinib, and osimertinib
are more efficacious than first-
generation TKIs, with significant im-
provements in PFS achieved with these
drugs compared with first-generation
agents (Table 1).1%12151631 Tg date, no
head-to-head studies have compared
the second- and third-generation TKIs
in the first-line setting, although one
network meta-analyses has been con-
ducted.*” Despite the lack of head-to-
head comparative data, osimertinib
is now listed as the preferred first-line
agent (regardless of T790M mutation
status) in the NCCN Clinical Practice
Guidelines In Oncology (accessed in
November 2019),” presumably due
to the impressive PFS seen with first-
line osimertinib therapy in the phase
3 FLAURA study." Also noteworthy is
that afatinib is approved in the United
States for treatment of not only patients
with common EGFR mutations but also
those harboring other nonresistant
EGFR mutations.

Cost considerations.
cost-effectiveness analyses comparing
first-generation TKIs with the pre-
vious standard of care, platinum-based
chemotherapy, concluded that the first-
line use of EGFR TKIs was cost-effective
in China,* Germany,* Spain, Italy, and

Early

France.*® In contrast, afatinib was not
considered cost-effective relative to
combination therapy with pemetrexed
plus cisplatin in Singapore.* These were
all modeled analyses conducted from
the perspectives of healthcare payors in
the respective countries and therefore
included only direct medical costs.
More recently, several modeled ana-
lyses have directly compared the EGFR
TKIs (Table 2), and these provided fur-
ther insights into the relative value of
individual agents. However, since the
studies were conducted using country-
specific pricing and healthcare costs, it
is difficult to make any conclusive com-
parisons. For analyses reporting results
in non-US currencies, conversion to
US dollars has been provided using the
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mid-year (July 1) exchange rate (https://
www.xe.com/currencytables/) for the
year of costing (or for the year prior to
publication if no year of costing was pro-
vided in the analysis). All cost-effective-
ness analyses that were conducted in
the United States, as well as most other
analyses, included costs related to ad-
verse events (AEs) and, for drug ac-
quisition costs, used publicly available
and/or published prices (eg, wholesale
acquisition costs); this also applies to
analyses discussed in the subsequent
section of this article on cost consider-
ations in second-line therapy. In some
US analyses,*”* drug acquisition costs
were discounted (eg, by 17%) to account
for contract prices.

A cost-effectiveness analysis con-
ducted in the United States and com-
paring combination therapy with
cisplatin plus pemetrexed and mono-
therapy with either erlotinib or afatinib
found that both EGFR TKIs were more
cost-effective than chemotherapy.*”
Based on survival and AE data from
the EURTAC and LUX-Lung 3 studies,
the investigators concluded that
erlotinib was the most cost-effective
first-line option. The mean incre-
mental cost-effectiveness ratio (ICER)
for erlotinib vs afatinib (year of costing,
2013) was $61,809 per quality-adjusted
life-year (QALY), with much of the cost
differential due to the additional costs
of AE management in afatinib-treated
patients. The researchers noted that
if the monthly cost of afatinib was de-
creased by 21%, the drug would be as
cost-effective as erlotinib. However, a
cost-effectiveness analysis of afatinib
and erlotinib in patients with Dell9-
positive NSCLC in the United States,
based on PFS and overall survival (OS),
showed that afatinib was cost-effective
vs erlotinib at a threshold of $150,000,
with an ICER of $77,504/QALY (year of
costing, 2016).* A budget impact ana-
lysis of first-line afatinib therapy for pa-
tients with Dell9 or L858R mutations
estimated that increasing the treatment
share of afatinib within a United States
health plan would increase the pro-
portion of treated patients remaining
progression-free while having only

AM J HEALTH-SYST PHARM

a small budget impact on the health
plan.*

Although osimertinib is associ-
ated with impressive first-line effi-
cacy and less toxicity than first- and
second-generation EGFR TKIs, the
substantially increased acquisition
cost relative to costs of other EGFR
TKIs means that osimertinib may be
less cost-effective than the alterna-
tives. High ICERs for osimertinib vs
first- and second-generation TKIs were
reported in a recent cost-effectiveness
analysis conducted from the perspec-
tives of US and Brazilian payors.* In the
United States, osimertinib ICERs were
$226,527/QALY vs erlotinib, $231,123/
QALY vs gefitinib, and $219,874/QALY
vs afatinib. In Brazil, the osimertinib
ICERs were slightly different from those
in the United States: $162,329/QALY vs
erlotinib, $180,804/QALY vs gefitinib,
and $175,432 vs afatinib (year of costing,
2017). In one-way deterministic sensi-
tivity analyses, hypothetical reductions
in the price of osimertinib improved
cost-effectiveness substantially. For
example, in the United States, a 20%
reduction in the acquisition cost of
osimertinib could potentially make
osimertinib cost-effective, although
the study investigators concluded that
based on the osimertinib cost at the
time of analysis, osimertinib was not
cost-effective as a first-line therapy for
treatment of EGFR-mutated NSCLC.

In Canada, the use of osimertinib
vs the standard of care (gefitinib plus
afatinib) was associated with a gain
of 0.79 QALY, with an ICER of CaD
$223,133 (=US $169,826) per QALY
(year of costing, 2018); osimertinib had
a 0% probability of being cost-effective
at a willingness to pay threshold of CaD
$100,000/QALY.*

A French cost-effectiveness ana-
lysis, based primarily on data from
the LUX-Lung 7 study, concluded that
first-line afatinib appeared to be cost-
effective compared with gefitinib, with
an ICER of €45,211 (=US $50,361) per
QALY (year of costing not reported).*
ICERs for patient populations with
EGFR Del19 and L858R mutations were
€38,970 (=US $43,409) and €52,518

| VOLUME 77 |

NUMBER 18 |

(=US $58,500) per QALY, respectively.
At a willingness-to-pay threshold of
€70,000/QALY, afatinib had 100% prob-
ability of being cost-effective in patients
with common EGFR mutations. In a
retrospective Japanese analysis using
hospital electronic medical records,
gefitinib was considered to be the most
cost-effective of the first- and second-
generation EGFR TKIs.** The ICER
for gefitinib vs afatinib was ¥122,071
(=US $1,086) per month of median
survival time (MST); and for gefitinib
vs erlotinib, ¥-69,606 (~US $-619)/MST.
The cost differential was primarily due
to considerably higher drug acquisition
costs for afatinib and erlotinib in Japan.

Overall, while use of osimertinib
may be associated with longer PFS than
use of first- and second-generation
TKIs, it does not currently appear to be
the most cost-effective option for the
first-line treatment of EGFR mutation-
positive advanced and/or metastatic
NSCLC. Variable results regarding
the cost-effectiveness of afatinib vs
first-generation EGFR TKIs have been
reported (Table 2). Some of the vari-
ability in results of the cost-effectiveness
analyses may be related to heterogen-
eity in the modeling methodology and
lack of adjustments for effect modi-
fiers. In most analyses, efficacy deter-
minations were primarily based on
indirect comparisons using network
meta-analyses that assumed equal ef-
ficacy for control arms and did not
adjust for common and uncommon
mutations or location of metastases
(eg, central nervous system, bone). In
addition, further cost-effectiveness
analyses incorporating mature OS data
from the FLAURA study, which are now
available,” are needed to enable firmer
conclusions. Among the inherent un-
certainties of economic modeling, the
lack of mature OS data may be a par-
ticularly important one in terms of its
impact on ICER results.

Second-line therapy after failure
of first-line EGFR TKI therapy.
Despite the efficacy of EGFR TKIs in
the first-line treatment of EGFR mu-
tation-positive NSCLC, acquired re-
sistance to therapy is inevitable. The

SEPTEMBER 15,2020 1469


https://www.xe.com/currencytables/
https://www.xe.com/currencytables/

CLINICAL REVIEW SEQUENCING OF EGFR TKI THERAPY

NCCN guidelines recommend that all
patients with progressive disease after
first-line afatinib, erlotinib, gefitinib, or
dacomitinib therapy should be tested
for the presence of the “gatekeeper”
T790M resistance mutation,” which is
the most common mechanism of re-
sistance to these agents and is detected
in up to two-thirds of patients treated
with erlotinib, gefitinib, or afatinib*
(although only rarely in TKI-naive
patients®).

T790M-positive patients. NCCN
guidelines recommend that patients
with T790M-positive disease fol-
lowing treatment with a first-line EGFR
TKI (ie, erlotinib, gefitinib, afatinib,
or dacomitinib) are treated with
osimertinib (Figure 1).” Recent clin-
ical trial and real-world data indicate
that osimertinib is highly effective in
this setting and is associated with PFS
ranging from 10 to 12 months.%448
Among 279 T790M-positive patients
whose disease progressed following
erlotinib, gefitinib, and/or afatinib
therapy and who subsequently re-
ceived osimertinib in the AURA3 study,
the objective response rate (ORR) was

71%, with a median duration of re-
sponse of 9.7 months and a median
PFS of 10.1 months; PFS was also im-
proved with use of osimertinib vs plat-
inum therapy plus pemetrexed among
patients with brain metastases.’
Real-world studies support the
findings from these clinical trials. In
the global ASTRIS real-world study,
which enrolled 3,014 T790M-positive
patients who had received prior EGFR
TKI treatment and were subsequently
treated with osimertinib, median PFS
at the second interim analysis was
11.0 months, with the endpoint of
median OS not yet reached (1-year
0S, 76%).® In an analysis of a French
early-access program involving 205
patients who received osimertinib
after treatment with a first- or second-
generation EGFR TKI (a median of
2.8 prior treatment lines), median
PFS was 12.4 months and median
OS since osimertinib initiation was
20.5months.* Favorable survival results
were also reported in the real-world
GioTag study to investigate the use of
afatinib followed by osimertinib®™
(see discussion of optimal sequencing

paradigms later in this article). Taken
together, clinical and real-world data
suggest that in patients with acquired
T790M mutations, sequential use of
EGFR TKIs can achieve a combined
disease-free period of at least 2 years,
potentially longer.

T790M-negative patients. In
patients who have disease progression
despite use of first-line EGFR TKIs but
test negative for the T790M mutation,
a variety of resistance mechanisms
have been identified.*>® As a result,
second-line treatment strategies for
patients with T790M-negative tumors
are largely based on symptoms, type of
progression, and histology (Figure 1).”
Experts generally recommend (1) con-
tinuing treatment with the initially
prescribed EGFR TK]I, since continued
benefit may be obtained even after dis-
ease progression, (2) considering local
therapy, and/or (3) if multiple symp-
tomatic lesions are present, commen-
cing systemic chemotherapy, although
other treatment strategies may apply,
depending on patient characteristics
noted above.” These recommendations
reflect the paucity of clinical data and

Figure 1. Current treatment sequencing options in EGFR mutation—positive non—small cell lung cancer (NSCLC).” EGFR
indicates epidermal growth factor receptor; NCCN; National Comprehensive Cancer Network; T790M, threonine to me-
thionine substitution in codon 790 of EGFR; TKI, tyrosine kinase inhibitor.

EGFR Mutation- Recommended Mechanism of Recommended
positive NSCLC first-line therapy resistance second-line
therapy
Options largely
T790Ma Progression Various based on
— ) - > mechanisms > symptoms, type of
e Osimertinib progression, and
o _ Erlotinib histology®
Sensitizing mutatio " T790M testing T790M+ > Osimertinib
—» Afatinib ! -
N Progression )
N Geftid - N Poasedon
e - > Various ————» symptoms, type of
Dacomitinib mechanisms progression, and
(T790M-) histology®

3Rarely seen prior to EGFR TKI therapy,* and NCCN Guidelines (accessed in November 2019)” do not explicitly state that
testing specifically for the T790M mutation should be done prior to first-line EGFR TKI therapy.

*Preferred treatment, regardless of T790M mutation status, according to NCCN Guidelines (accessed in November 2019).”
°With no targeted therapy currently available, the recommended treatment depends largely on the extent of disease (eg,
symptoms, type of progression, histology). Systemic treatment is recommended for patients with multiple lesions. For
more localized disease, patients may continue the initially prescribed EGFR TKI or undergo definitive local therapy, al-
though various other options may be applicable.
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options available for T790M-negative
patients with acquired resistance to
EGEFR TKIs; this is clearly an area of ur-
gent unmet clinical need. Outcomes in
patients who have tumor progression
while receiving a first-generation EGFR
TKI but not receiving second-line
osimertinib therapy are poor, with me-
dian PFS values of 4 to 5 months and 4
to 8 months reported with second-line
chemotherapy and targeted therapy,
respectively, and corresponding me-
dian OS values of 12 to 19 months and
17 to 26 months.”* Slight improve-
ments have been seen with the use of
bevacizumab plus platinum-based
chemotherapy vs platinum-based
chemotherapy alone (median PFS,
8.2 vs 5.1 months).”? Furthermore, in
a subgroup of TKI-pretreated patients
with EGFR-sensitizing mutations in
the randomized phase 3 IMpower 150
trial, the median PFS was 10.2 months
in patients who received atezolizumab
and bevacizumab plus chemotherapy,
compared with 6.9 months in the
bevacizumab plus chemotherapy treat-
ment group.** Results did not appear
to be driven by high PDL1 expression.
TKI-pretreated, T790M-negative pa-
tients with EGFR-mutant NSCLC (with
acquired resistance to EGFR TKIs)
treated with afatinib plus bevacizumab
had a median PFS of 7.1 months in a
multicenter phase 2 trial conducted in
Japan (the ABC study).”

By contrast, treatment with gefitinib
in combination with cisplatin plus
pemetrexed following disease pro-
gression on gefitinib had no impact
on PFS compared with chemotherapy
alone (median PFS, 5.4 months with or
without gefitinib).*® An ORR of 25% was
observed with use of the combination
of afatinib and cetuximab in heavily
pretreated patients with acquired
T790M-negative resistance following
combination therapy with erlotinib and
gefitinib; the median response dur-
ation was 9.5 months, and median PFS
was 4.6 months.’” Additional studies
are needed in order to identify more ef-
ficacious approaches.

There are currently only limited
published data on patients receiving

AM J HEALTH-SYST PHARM |

second-line therapy following first-line
osimertinib therapy; this is clearly an
area that requires further investigation.
It is known, however, that resistance to
osimertinib is mediated by a range of
mechanisms, with 60% of patients not
exhibiting putative resistance mech-
anisms,”® including additional EGFR
mutations (eg, the C797S mutation) or
mutations in other genes (eg, KRAS)®;
this heterogeneity will make thera-
peutic targeting of osimertinib resist-
ance mechanisms difficult.

Cost considerations. The cost-
effectiveness of second-line therapy
following the failure of first-line treat-
ment with EGFR TKIs in patients with
EGFR mutation-positive NSCLC has
not been extensively investigated to
date. However, the available data sug-
gest that, primarily due to its high ac-
quisition cost, osimertinib may be a
less cost-effective option in the second-
line setting in the United States.

Wu et al analyzed data from the
AURAS3 study to investigate the costs
associated with testing for T790M mu-
tations in the plasma and tissue of pa-
tients who had disease progression
despite first-line treatment with EGFR
TKIs followed by second-line treatment
with osimertinib or chemotherapy
with cisplatin plus pemetrexed in the
United States and in China.*® The ICERs
for osimertinib vs chemotherapy were
$232,895 and $48,081 per QALY in the
United States and China, respectively
(year of costing, 2017). The researchers
concluded that osimertinib treatment
for T790M mutation-positive NSCLC
is unlikely to be cost-effective in ei-
ther country. As in the first-line setting,
the unfavorable ICERs of osimertinib
vs chemotherapy were primarily due
to the higher acquisition costs of
osimertinib, with treatment becoming
cost-effective if the price of osimertinib
was discounted by 50%.

A cost-effectiveness analysis of
osimertinib for the second-line treat-
ment of T790M-positive NSCLC in the
United Kingdom, conducted using data
from the phase 2, single-arm AURA ex-
tension and AURA2 studies and taking
into account the cost of T790M testing,
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reported an ICER for osimertinib vs
platinum-doublet chemotherapy of
£41,705 (=US $65,139) per QALY gained
(year of costing, 2015).% The investiga-
tors concluded that osimertinib may be
considered cost-effective in this setting.

Safety of EGFR TKis

EGFR TKIs are associated with some
serious AEs that require ongoing man-
agement (Table 1). While EGFR TKIs
result in common class-related AEs,
each TKI also has distinct AEs that may
ultimately lead to treatment discontinu-
ation. AEs were initially common with
afatinib, with an overall incidence of
grade 3 or higher AEs of up 50%'*5'; how-
ever, tolerability-guided dose reductions
have been found to reduce the incidence
and severity of AEs, permitting patients
to remain on therapy for longer and re-
ducing the cost of managing treatment-
related AEs.5*% Afatinib dose reductions
in the LUX-Lung 3 and LUX-Lung 6 trials
resulted in major reductions in rates of
treatment-related grade 3 or higher AEs
(from 73.0% to 20.5% and from 80.6%
to 11.9%, respectively) without altering
efficacy outcomes®; these manage-
ment strategies have led to low rates of
afatinib treatment discontinuation in
clinical studies (8.0%, 5.9%, and 6.3%
in the LUX-Lung 3, 6, and 7 trials, re-
spectively).!1*6! In a noninterventional,
observational study conducted in a real-
world setting, afatinib dose reductions
were shown to reduce the frequency
and intensity of treatment-related AEs
without compromising treatment ef-
fectiveness.® The incidence of grade 3 or
higher AEs is lowest with osimertinib,"
probably because osimertinib does not
target wild-type (ie, nonmutated) EGFR.
The AE profiles of each drug, while im-
portant clinically, can also have a signifi-
cant impact on the cost-effectiveness of
each agent. As noted previously, all of
the US cost-effectiveness analyses (and
most non-US analyses) included costs
related to AEs.

The development of optimal
sequencing paradigms

Given that all patients inevitably
experience disease progression during

SEPTEMBER 15,2020 1471



CLINICAL REVIEW SEQUENCING OF EGFR TKI THERAPY

use of EGFR TKIs, subsequent therapy
is an important consideration when
choosing first-line treatment. The ul-
timate goal of treatment is to maxi-
mize not just the initial PFS duration
(as is often the focus of clinical studies)
but the entire length and quality of the
patient’s remaining months or years.
A critical issue, however, is how to de-
termine which treatment sequence will
provide the best outcomes for each in-
dividual patient. In addition to treat-
ment efficacy and tolerability, multiple
other factors are usually considered,
including patient characteristics (eg,
age, performance status), patient pref-
erences, and anticipated quality of
life‘18,66,67

Available evidence indicates that
first-line afatinib therapy followed by
osimertinib therapy is an appropriate
treatment regimen in T790M-positive
patients.'*®® The promising results seen
in small numbers of patients in the
LUX-Lung 7 trial who were treated with
afatinib followed by a third-generation
EGFR TKI suggest that sequential use
of afatinib and osimertinib may offer
prolonged disease control.* In a post
hoc analysis of patients who had re-
ceived osimertinib or olmutinib fol-
lowing discontinuation of afatinib or
gefitinib, there was a trend towards
longer survival in patients who had re-
ceived first-line treatment with afatinib
vs gefitinib (median OS, not evaluable
vs 46.0 months; hazard ratio [HR], 0.51;
P = 0.22), suggesting that the bene-
fits of afatinib extend beyond the first
treatment line.'”” In addition, the re-
sults of the global, retrospective, real-
world GioTag study to investigate the
use of afatinib followed by osimertinib
showed a favorable rate of 2-year
survival (78.9%) and a median time
on treatment of 27.6 months with se-
quential use of these agents.® Median
time on treatment was particularly
long in patients with Dell9-positive
tumors (30.3 months) and in Asian
patients (46.7 months). In a recent up-
dated report on the GioTag study, the
2-year survival rate was 80% for pa-
tients treated with sequential afatinib
and osimertinib therapy; the updated
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median time to treatment failure was
28.1 months. In addition, the median
OS was 41.3 months for the overall pa-
tient population and 45.7 months for
patients with Del19-positive tumors.”
A recent retrospective analysis of
111 T790M mutation-positive patients
who acquired resistance to afatinib or
first-generation TKIs during any line
of therapy showed significantly higher
rates of objective response and disease
control with use of afatinib followed by
osimertinib vs use of first-generation
TKIs followed by osimertinib (82.9% vs
53.9% [P=0.0065] and 91.4% vs 71.1%
[P=0.032], respectively).” Preliminary
data suggest that median PFS was
also longer with use of afatinib fol-
lowed by osimertinib compared with
use of first-generation TKIs followed
by osimertinib (15.7 vs 8.9 months,
P=0.195)." Finally, a post hoc analysis
of the LUX-Lung 3, 6, and 7 studies
demonstrated encouraging OS in a
small number of patients who received
osimertinib following afatinib therapy,
with a 3-year OS rate of over 90%.'%%
As mentioned above, osimertinib
was recently recommended as the pre-
ferred first-line option for EGFR mu-
NSCLC.”” A strong
argument for this approach is that

tation-positive

approximately one-third of patients
will never develop T790M mutations*
and, consequently, never benefit from
osimertinib in any line of therapy if it
is not given as a front-line treatment.
Further, initial analysis of extended out-
comes from the FLAURA study suggest
that the benefits of first-line osimertinib
therapy may extend beyond the time
osimertinib treatment is stopped due
to initial disease progression.” In the
study arms evaluating osimertinib vs
erlotinib or gefitinib, 26% vs 38% of all
patients experienced a second progres-
sion or died (HR for second progression
or death after initiation of second-line
treatment, 0.58; P = 0.0004). Median
time to second subsequent therapy or
death was not calculable for patients
in the osimertinib arm, compared
with 25.9 months in the erlotinib or
gefitinib arm (HR, 0.6; P = 0.0005). In
addition, final OS data now available
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from the FLAURA study show that
median OS was prolonged with use of
osimertinib vs the comparator agents:
38.6 months (95% confidence interval
[CI], 34.5-41.8) vs 31.8 months (95%
CJ, 26.6-36.0); HR, 0.8 (95.05% CI, 0.64-
1.00; P = 0.046.* However, a number of
unanswered questions regarding the
first-line use of osimertinib remain,
including questions as to the com-
parative effects of using osimertinib vs
afatinib and/or dacomitinib. In add-
ition, as a result of the apparently het-
erogeneous mechanisms of resistance
to first-line osimertinib treatment,* de-
fined second-line therapeutic options
targeting these mechanisms are cur-
rently lacking.

Clearly, data on long-term out-
comes following sequential EGFR
TKI therapy are urgently needed.
Two investigator-initiated trials are
underway, in Germany and Japan, to as-
sess the benefits of sequencing afatinib
and osimertinib. The ongoing APPLE
trial comparing first-line osimertinib
therapy until disease progression with
use of gefitinib followed by osimertinib
will provide further insight into the op-
timal role for osimertinib (ie, first- or
second-line therapy), albeit in com-
parison to a first- rather than a second-
generation EGFR TKI.™

In addition to long-term outcomes
and tolerability, cost considerations are
relevant when determining the most ap-
propriate sequencing strategies. Cost-
effectiveness analyses have suggested
that, at current US pricing, osimertinib
is not particularly cost-effective in any
treatment line.*®*! By contrast, first- and
second-generation agents have varying
degrees of cost-effectiveness in the first-
line setting in the United States.*” These
pharmacoeconomic benefits, coupled
with the known mechanism of acquired
resistance in a majority of patients, pro-
vide an advantage for selecting a first- or
second-generation TKI as a first-line
option when defining a cost-effective
treatment strategy. Given the absence of
robust data clearly showing that first-line
osimertinib is cost-effectiveness, it may
be preferable to reserve osimertinib for
use as a second-line therapy in a smaller
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number of patients who may potentially
derive greater benefit from its use.

Conclusion

Available data suggest that the
efficacy of the second- and third-
generation EGFR TKIs is superior to
that of the first-generation agents, al-
though a higher frequency of grade 3
or higher AEs has been reported with
use of the second-generation agents.
However, pharmacoeconomic analyses
suggest that the first-generation EGFR
TKIs are the more cost-effective first-
line options, with afatinib also con-
sidered cost-effective in some studies.
Based on recent data, it appears that
first-line osimertinib confers longer
PFS than the first-generation agents;
however, due to its high acquisition
cost, osimertinib may not be the most
cost-effective option in this setting.

First-line treatment with afatinib fol-
lowed by osimertinib has been demon-
strated to produce promising survival
outcomes in a post hoc analysis and
in a preliminary analysis of real-world
data and, on the basis of efficacy alone,
may represent an optimal sequencing
strategy in the majority of patients
with EGFR mutation-positive NSCLC,
in particular Asians and patients with
Del19-positive tumors. However, con-
siderably more research into outcomes
and costs associated with consecutive
sequencing of EGFR TKIs is needed be-
fore any conclusions can be reached.
The authors meet criteria for authorship
as recommended by the International
Committee of Medical Journal Editors
(ICMJE). The authors received no direct
compensation related to the develop-
ment of the manuscript.
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