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ABSTRACT

Background Some patients with advanced or recurrent,
epidermal growth factor receptor (EGFR) mutation-positive
(EGFR M+) non-small-cell lung cancer (NSCLC) continue
to receive EGFR tyrosine kinase inhibitors (TKIs) beyond
radiological progression.

Methods We analysed a cohort of 577 patients with
EGFR M+ NSCLC, who had received a first-line EGFR-TKI.
We classified patients according to clinical course and
treatment patterns at Response Evaluation Criteria in Solid
Tumors (RECIST) progressive disease (PD). We evaluated
the period from RECIST PD to TKI discontinuation or clinical
PD and also evaluated survival after RECIST PD and
compared it between groups.

Results RECIST PD was documented in 451 cases, of
which 283 (62.7%) were clinically stable. 186 (65.7%)
discontinued and 97 (34.3%) continued the EGFR-TKI.

In those who continued EGFR-TKI, median time between
RECIST PD and clinical PD or TKI discontinuation was

5.1 months. Median survival after RECIST PD in patients
who discontinued and continued EGFR-TKI after clinically
stable RECIST PD was 14.6 and 15.3 months (p=0.5489),
respectively. In multivariate analysis, continuing EGFR-TKI
therapy, female gender, better performance status and
exon 19 deletion subtype were likely positive predictive
factors for survival after clinically stable RECIST PD.
Gonclusion Our study suggests that some patients could
benefit from receiving an EGFR-TKI beyond radiological
progression.

INTRODUCTION

Treating patients with non-small-cell lung
cancer (NSCLC) who carry the activating
epidermal growth factor receptor (EGFR)

gene mutation (EGFR M+) with EGFR

tyrosine kinase inhibitors (EGFR-TKIs) is a
novel approach when managing advanced
NSCLC. Its efficacy, when compared with
classical cytotoxic chemotherapy, has been

Key questions

What is already known about this subject?

» Epidermal growth factor receptor (EGFR) tyrosine
kinase inhibitor (TKI) is the standard treatment
of EGFR mutation-positive non-small-cell lung
cancer (NSCLC). Some patients may benefit
from continuing EGFR-TKI even after radiological
progression (beyond progressive disease (PD)). It is
unknown how long EGFR-TKI can be continued or
who benefits from continuing EGFR-TKI.

What does this study add?

» Real-world data of what proportion of patients are
continuing EGFR-TKI, how long they are continuing
EGFR-TKI and the reason they discontinue
EGFR-TKI beyond PD.

How might this impact on clinical practice?

» Patients who continued EGFR-TKI beyond PD
had no worse survival than patients who did not.
Continuing EGFR-TKI therapy beyond radiological
progression could thus be a useful strategy in
treating patient with EGFR mutation-positive
NSCLC.

repeatedly shown in phase III randomised
studies.'™ Furthermore, treatment with
EGFR-TKIs is well tolerated, with a favourable
toxicity to efficacy ratio.

Although initial therapy with EGFR-TKI
brings long progression-free survival (PFS) in
patients with EGFR M+ NSCLC, other factors
are also likely to contribute to their overall
survival (OS). In studies evaluating patients
undergoing EGFR-TKIs as first-line therapy,
postprogression survival was longer than
PFS." Moreover, postprogression survival
was even longer than median survival time
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of patients without the mutation who were treated with
cytotoxic drugs.

Discontinuation of EGFR-TKI and switch to chemo-
therapy with cytotoxic drugs is generally adopted for
patients when radiological progressive disease (PD) is
observed during treatment with the EGFR-TKI. However,
due to the moderate adverse events associated with
EGFR-TKIs compared with cytotoxic drugs, EGFR-TKI
therapy is continued even after radiological PD in some
cases (so-called ‘beyond PD’ administration).’ Several
retrospective studies have tried to show the efficacy of
EGFR-TKI therapy beyond PD; however, these studies
excluded patients whose disease was rapidly progressing
and who could not continue EGFR-TKI therapy from
the ‘beyond PD’ group.”'” Therefore, patients receiving
an EGFR-TKI could potentially have moderate disease
progression and better survival. EGFR-TKIs after radio-
logical PD used in combination with a cytotoxic drug
could not show effectiveness."'

In this study, we analysed the clinical management
and course of patients with advanced EGFR M+ NSCLC
whose cancer had become resistant to first-line EGFR-TKI
therapy. We evaluated the impact of the continuation of
EGFR-TKIs on the outcomes of the patients who were
judged to have Response Evaluation Criteria in Solid
Tumors (RECIST)-based, that is, radiological PD.

MATERIALS AND METHODS

Study design

This was an observational prospective cohort study
designed to survey target patients in Japan. Treatment
and examination were performed in routine clinical prac-
tice. Investigators at each of the 31 institutions analysed
the clinical records of enrolled subjects. All patients
who met inclusion and exclusion criteria and treated
with EGFR-TKI during study period were registered and
analysed.

Patient selection criteria

Our inclusion criteria were: (1) diagnosed as having
advanced or postoperative recurrent NSCLC prior
to enrolment; (2) diagnosed as carrying the EGFR
M+ byeach institution (exon 19 deletion, exon 21 L858R
mutation and other mutations, but not carrying only the
exon 20 insertion or the T790M mutation) and (3) treat-
ment with an EGFR-TKI (gefitinib or erlotinib) as the
initial anticancer therapy was started between January
2009 and December 2011. Patients who had received an
anticancer drug as local therapy during pleurodesis were
also eligible.

Our exclusion criteria were: (1) having active concom-
itant cancer and (2) treatment with cytotoxic chemo-
therapy before EGFR-TKI therapy was administered.
Patients with postoperative recurrent NSCLC were
excluded if they had received postoperative chemo-
therapy with a platinum product.

The study was conducted according to the Declara-
tion of Helsinki and approved by the institutional review
board of each participating institute, as well as by the
ethical committee at Public Health Research Foundation.
With regard to informed consent, the opt-out method
(which provides opportunities to target patients for
rejection through information disclosure via posting and
publication) was employed, without mandating informed
consent from individuals. This policy was based on the
Ethical Guidelines for Epidemiological Research in
Japan. However, each institution responded by following
the instructions from their respective institutional review
boards and obtained informed consent from individual
patients when it was judged necessary by these institu-
tional review boards.

Survey and clinical outcomes

Each case was surveyed at enrolment, and all surviving
patients were surveyed again in December 2013. During
the survey, physician measured the clinical outcomes of
patients. The main measures of treatment efficacy were
best response to EGFR-TKI therapy, PFS and OS. We
presumed two progressions where events differed, namely,
RECIST PD and clinical PD; RECIST PD was defined as
PD established based on RECIST, V.1.1."* Clinical PD was
defined as one or more of the followings: (1) emergence
or worsening of clinical symptoms due to disease progres-
sion; (2) deterioration of Eastern Cooperative Oncology
Group performance status (PS) due to disease progres-
sion; (3) any threat to major organs (such as lymphang-
itis carcinomatosa, spinal cord compression, carcinoma-
tous meningitis or hepatic failure due to liver metastasis)
and (4) unequivocal multiorgan progression with or
without symptoms. OS was measured from the first day of
onset (the start of EGFR-TKI therapy or the diagnosis of
RECIST PD) until death or the final day of the follow-up
period. Both RECIST PD and clinical PD were diagnosed
by attending physicians, and no extramural reviews, such
as imaging studies or chart records, were performed. PFS
was measured from the first day of EGFR-TKI therapy until
RECIST PD or the date on which the patient died, from
any cause. The primary end point was the time between
RECIST PD and clinical PD or the discontinuation of
EGFR-TKI therapy in patients who received the TKI
beyond clinically stable RECIST PD. The secondary end
points included: the proportion of patients who continued
to receive an EGFR-TKI beyond RECIST PD; patients who
had a concomitant treatment during EGFR-TKI therapy;
patients who had developed ‘disease flare’; survival time
since the start of the firstline EGFR-TKI; survival time
since the documentation of RECIST PD; survival time
since the discontinuation of EGFR-TKI therapy; and the
reason(s) for discontinuing EGFR-TKI therapy.

Switching to another EGFR-TKI (eg, gefitinib to erlo-
tinib or vice versa) was considered to be discontinuation
of the initial EGFR-TKI therapy, whereas dose or schedule
modification of the same EGFR-TKI was included in the
continuation category.
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Grade 3 or worse adverse events, the reasons for ending
EGFR-TKI therapy and the treatments after discontin-
uing EGFR-TKI therapy were also reported. Disease flare
was defined as death or disease state exacerbation under
which further treatment was impossible, which occurred
within 30 days of discontinuing EGFR-TKI therapy. Cases
who were treated with chemotherapy within 30 days of
discontinuing EGFR-TKI therapy, and patients who
developed an infection or thrombophlebitis not directly
related to an aggravation of NSCLC were excluded."

Statistical analysis

We used the Kaplan-Meier method to estimate survival
probability, and we compared the difference between
groups with the log-rank test. Factors potentially asso-
ciated with survival were assessed using univariate and
multivariate analyses using the Cox proportional hazards
model in groups B and C. Missing data were not imputed.
We explored the interaction between prognostic factors
and groups. We considered differences to be statistically
significant when p<0.05. Analyses was conducted with the
SAS/STAT software (V.9.3; SAS institute).

RESULTS

Patient characteristics

A total of 580 patients from 31 institutions were enrolled
in the study. Three patients did not meet the inclusion
criteria, leaving 577 patients to be analysed further.
Patient characteristics are shown in table 1. The majority
of the patients (n=529; 91.7%) received gefitinib therapy.
In Japan, erlotinib was not registered for firstline use
until June 2013. Both age and PS scale were slightly higher
compared with previous studies of first-line EGFR-TKI
therapy in NSCLC and were close to the actual charac-
teristics of Japanese patients with lung cancer. Patients
with exon 19 deletion and exon 21L858R mutation
accounted for 48.4% (n=279) and 47.5% (n=274) of the
total patients with EGFR mutations, respectively.

Clinical efficacy

The efficacy of EGFR-TKI therapy is summarised in
online supplementary table S1 . The overall response
rate (complete response and partial response) was 69%
(n=398). Dose reduction, including change of schedule to
reduce days of administration, took place in 192 (33.3%)
patients; combined therapy involving surgery, radio-
therapy or chemotherapy was performed in 110 (19.1%)
patients. Only 14 (2.4%) patients received concomitant
chemotherapy during EGFR-TKI therapy, and all of those
patients began to receive chemotherapy after the start of
EGFR-TKI therapy, with a median delay of 11.8 months.

Patterns of EGFR-TKI use

The treatment course is described in figure 1. We defined
five groups according to clinical course and pattern of
TKI discontinuation. The RECIST PD was documented
in 451 patients (groups A, B and C). RECIST PD and clin-
ical PD concurrently manifested in 168 (29.1%) patients.

Table 1 Patient characteristics

Patients (n)

Characteristics (N=577) %
TKI agent

Gefitinib 529 91.7

Erlotinib 48 8.3
Sex

Men/women 177/400 30.7/69.3
Age (years)

Median 69

Range 27-93
PS

0 188 32.6

1 246 42.6

2 84 14.6

& 45 7.8

4 11 1.9

Unknown 3 0.5
Stage

A 8 1.6

B 18 3.7

\% 466 94.7
Site of metastasis

Bone 253 23.1

Lung 240 22.0

Brain 171 15.6

Liver 60 5.5
Histology

Adenocarcinoma 567 98.3

NSCLC (not otherwise 7 1.2

specified)

Other 3 0.5
EGFR mutation subtype

Exon 19 deletion 279 48.4

Exon 21L858R 274 47.5

Other 24 4.2
Smoking status

Never smoked 381 66.0

Current smoker 42 7.3

Previous smoker 152 26.3

Unknown 2 0.4
Comorbidity

COPD 22 3.8

Hepatic disease 7 1.2

Interstitial lung disease 3 0.5

None of the above 545 94.5
Previous treatment

Continued
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Table 1 Continued
Patients (n)
Characteristics (N=577) %
None 396 68.6
Surgery 60 10.4
Radiation 101 175
Surgery+radiation 20 85

COPD, chronic obstructive pulmonary disease; EGFR, epidermal
growth factor receptor; NSCLC, non-small-cell lung carcinoma;
PS, performance status; TKI, tyrosine kinase inhibitor.

We classified these patients as having aggressive PD and
designated them as group A. In this group, patients
could have continued (n=22) or discontinued (n=144)
EGFR-TKI therapy.

Patients with RECIST PD and no marked clinical dete-
rioration (clinical PD) were assigned to groups B (discon-
tinued EGFR-TKI) and C (continued EGFR-TKI). These
patients were considered to demonstrate clinically stable
RECIST PD. Group B patients comprised 65.7% of the
patients (n=186; 32.2% of all eligible patients) who discon-
tinued EGFR-TKI therapy at or within 30 days of RECIST
PD, which is in line with standard treatment conventions.
Group C patients continued EGFR-TKI therapy beyond
RECIST PD (n=97; 16.8% of all eligible patients).

Group D patients had to stop EGFR-TKI therapy
without RECIST PD because of other reasons, such as
toxicity (n=96; 16.6%). Group E patients were still taking
the EGFR-TKI without progression (n=30; 5.2%).

The patient characteristics are shown in online supple-
mentary table S2, which did not differ among groups.

Detail of EGFR-TKI therapy of each study group is
summarised in online supplementary table S3. Propor-
tion of patients who had dose reduction of EGFR-TKI was
higher in group C, as was that of those who had combined
treatment during EGFR-TKI administration.

Clinical efficacy and survival outcomes

In group C (n=97), the median time from RECIST PD to
clinical PD or TKI discontinuation was 5.1 months (95%
CI 3.5 to 6.0, 25-75% IQR 2.2-9.5; online supplementary
figure 1). At 6 and 12 months, 39 (40.8%) and 15 (17.2%)
cases in group C continued EGFR-TKI therapy without
clinical PD, respectively. Nine patients were censored
before clinical PD for a median duration of 14.1 months
(RECIST PD to clinical PD).

Analysis of survival in our patient cohort is summarised
in table 2; the survival curve for PFS and OS since the
start of first-line EGFR-TKI therapy is shown in figure 2.
For group A, the median OS since starting firstline
EGFR-TKI therapy was short at 17.5 (95% CI 15.0 to 20.9)
months, which likely reflects the characteristically aggres-
sive tumours in these patients. In groups B and C, the
median OS since the start of first-line EGFR-TKI therapy
was 25.6 (95% CI 21.7 to 30.8) and 28.9 (95% CI 24.6 to
39.2) months (p=0.22), the median PFS was 8.7 (95% CI
7.7 to 10.1) and 11.5 (95%CI 10.0 to 13.3) months
(p=0.04) and the median OS since diagnosis of RECIST
PD was 14.6 (95% CI 12.4 to 16.2) and 15.3 (95% CI 12.5
to 20.4) months (p=0.55). A total of 83 patients were lost
to follow-up. The median follow-up duration for patients
who were either lost to follow-up or who had not died was
32.8, 35.9, 26.7 and 27.1 months for groups A, B, C and
D, respectively.

Group A
(n =168, 29.1%)

Clinical
PD
Group B
Yes (n =186, 32.2%)
Advance | | EGFR-TKI EGFR
NSCLC treatment TKI
EGFR RECIST stopped
mutation PD Group C
(N=577) No o e
No
Yes
E'(I'EIEIR Group D
- O,
stopped (n =96, 16.6%)
No Group E
(n =30, 5.2%)

Figure 1 Clinical courses of patients. Group A: RECIST PD and clinical PD occurred simultaneously; group B: RECIST PD
without clinical PD and discontinued EGFR-TKI; group C: RECIST PD without clinical PD and continued EGFR-TKI; group D:
no RECIST or clinical PD but discontinued EGFR-TKI; group E: no RECIST or clinical PD and continuing EGFR-TKI. EGFR,
epidermal growth factor receptor; NSCLC, non-small-cell lung carcinoma; PD, progressive disease; RECIST, Response

Evaluation Criteria in Solid Tumors; TKI, tyrosine kinase inhibitor.
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Table 2 Analysis of survival

From start of EGFR-TKI to

RECIST PD*
Median (95% Cl)

From start of EGFR-TKI to

deatht From RECIST PD to deatht

Median (95% CI)

Median (95% ClI)

All patients
Group A
Group B
Group C
Group D

Months

8.0 (7.2 to 8.9)
8.8 (7.7 to 10.1)
11.5 (10.0 to 13.3)

Patients with PR/CR for the first-line EGFR-TKI

Group A
Group B
Group C
Group D

8.7 (7.8 10 9.9)
10.8 (9.1 to 13.1)
11.7 (10.0 to 13.7)

17.5 (15.0 to 20.9)
25.6 (21.7 to 30.8)
28.9 (24.6 to 39.2)
18.3 (14.1 to 24.2)

8.9 (6.2 to 10.7)
14.6 (12.4 t0 16.2)
15.3 (12.5 to 20.4)

19.9 (17.0 to 23.2) 9.5 (6.9 to 11.4)
33.8 (26.8 to 36.7) 17.7 (14.6 to 21.6)
29.8 (25.6 to 39.2) 16.2 (12.7 t0 22.8)
24.2 (15.5 to 34.4) -

*Patient death from any cause is treated as censored case.

TPatients were censored at their final day of the follow-up.

CR, complete response; EGFR, epidermal growth factor receptor; OS, overall survival; PD, progressive disease; PR, partial response; RECIST,
Response Evaluation Criteria in Solid Tumors; TKI, tyrosine kinase inhibitor.

(A) All patients

0s

T
0 6

T T T T T T d
12 18 24 30 36 42 48 0

Time since start of EGFR-TKI (months)

6

12 18 24 30 36 42 48 0 6
Time since start of EGFR-TKI (months)

12 18 24 30 36 42 48
Time since RECIST PD (months)

(B) Patients with PR/CR for the first line EGFR-TKI

[%]
o

& 04 -

(d)

1 o

0.8 4

0.6 -

0.2 +

0

0 6

Time since start of EGFR-TKI (months)

Time since start of EGFR-TKI (months)

A

B

0.8 - 0.8
0.6 - 0.6
8 8
0.4 4 0.4
0.2 4 0.2
. , A 0 — T 0 - T ———T——
12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48 0 6 12 18 24 30 36 42 48

Time since RECIST PD (months)

C D

Figure 2 (A) Survival time. All patients. (a) PFS since the start of EGFR-TKI (groups A, B and C). (b) OS since the start of
EGFR-TKI (groups A, B, C and D). (c) OS since RECIST PD diagnosis (groups A, B and C).(B) Survival time. Patients with PR or
CR for first-line EGFR-TKI. (d) PFS since the start of EGFR-TKI (groups A, B and C). (e) OS since the start of EGFR-TKI (groups
A, B, C and D). (f) OS since the diagnosis of RECIST PD (groups A, B and C). CR, complete response; EGFR, epidermal growth
factor receptor; OS, overall survival; PD, progressive disease; PFS, progression-free survival; PR, partial response; RECIST,
Response Evaluation Criteria in Solid Tumors; TKI, tyrosine kinase inhibitor.

Reasons for EGFR-TKI therapy discontinuation
In group A, progression of central nervous system (CNS)
(brain and/or leptomeningeal) and bone was reported
in 56 (33.3%) and 29 patients (17.3%), respectively, at

the documentation of radiological and clinical PD. We
found progression of brain metastasis in 106 (23.5%) of
all patients who experienced RECIST PD (group B: 27
patients, 14.5%; group C: 14 patients, 14.4%). Metastasis
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only to brain or to localised bone was detected in 9
(brain) and 20 (bone) group A patients, 12 (brain) and
12 (bone) group B patients and 4 (brain) and 4 (bone)
group C patients. Five group A patients and eight group
C patients continued EGFR-TKI with concomitant use
of local radiotherapy. The median OS since diagnosis of
RECIST PD was 6.1 months for the five group A patients.

In group C, patients continued the EGFR-TKI after
the diagnosis of RECIST PD and stopped the EGFR-TKI
mostly because of clinical PD (98.9%). With regard to
clinical PD in group C, patients were diagnosed with
symptom emergence (44.3%), PS deterioration (35.1%),
threat to major organs (14.4%) and unequivocal multi-
organ progression (44.3%). New brain metastasis was
found in 23 patients (23.7%) at the time of clinical PD
diagnosis. The reasons for physicians choosing to discon-
tinue EGFR-TKI are summarised in online supplemen-
tary table S4, and the details of clinical progression are
shown in online supplementary table S5.

Disease flare was only observed in six patients (1.0% of
all 577 patients and 1.1% of the 537 patients who discon-
tinued EGFR-TKI therapy).

Post-EGFR-TKI therapy

A total of 547 patients discontinued first-line EGFR-TKI,
and 352 of them received further systemic therapy. Cyto-
toxic chemotherapy was administered to 184 patients
(562.3%), and 168 (47.7%) of these received platinum
doublet; rechallenge of EGFR-TKI was administered to
241 patients (68.5%). Change of EGFR-TKI agent imme-
diately after the discontinuation of the first treatment
(eg, gefitinib to erlotinib or erlotinib to gefitinib) was
carried out in 130 patients (22.5%). In group B (n=186),
29 patients (15.6%) immediately received another
EGFR-TKI at RECIST PD. The survival times since
RECIST PD of those who did and did not immediately

have another EGFR-TKI were 11.5 (4.0-14.4) and 15.2
(13.0-18.6) months, respectively.

Factors associated with improved survival

We carried out a combined analysis of groups B and C,
that is, those who remained clinically stable at RECIST
PD, for the variables associated with improved survival
after RECIST PD (table 3). Female gender, younger age,
exon 19 deletion subtype and metastasis to other than
CNS were favourable prognostic factors in univariate and
multivariate analysis. Smoking status and PS were found
to have interaction with treatment groups. Patients of
smokers in group B were better than those in group C.
Patients with worse PS have poor prognosis both in groups
B and C, but the degree was much severe in group B.

DISCUSSION

Continuing EGFR-TKIs beyond radiological progression
is an attractive strategy when treating patients with EGFR
M+. In our study, 40% of patients continued EGFR-TKI
therapy after radiological progression, and they could
continue it without clinical deterioration for a median
of 5.1 months. Although the survival benefit was not
apparent between patients who continued or discon-
tinued the EGFR-TKI beyond RECIST PD, results of the
multivariate analysis suggested that continuing EGFR-TKI
therapy, as well as female gender, better PS and exon
19 deletion subtype, was a likely predictive factor for
improved survival.

Moreover, treatment with an EGFR-TKI for several
additional months could be beneficial to patients in
itself, since patients could have better quality of life
compared with cytotoxic chemotherapy.'* On the other
hand, patients who immediately switched to another
EGFR-TKI after RECIST PD tended to have inferior
survival compared with those who changed to other

Table 3 Combined analysis of groups B and C (univariate and multivariate analysis of factors associated with better survival

after RECIST PD)
Univariate Multivariate

Characteristics HR 95% ClI P HR 95% ClI P
Gender (men over women) 1.48 1.10 to 2.01 <0.05 2.06 1.36 to 3.12 <0.01
Age (>70over others) 1.30 0.98to 1.74 .07 1.91 1.38 t0 2.64 <0.01
EGFR (exon 19 deletion over others) 0.76 0.56 to 1.01 .06 0.71 0.52 to 0.97 .03
Agent (erlotinib over gefitinib) 0.64 0.37to 1.10 .10 0.54 0.30 to 0.95 .03
Site of metastasis (CNS over others) 1.32 0.97 to 1.79 .08 1.47 1.05 to 2.06 .03
Smoking* at group C - - - 1.77 0.92 to0 3.39 .09
Smoking* at group B - - - 0.50 0.31 t0 0.80 <0.01
PSt at group C - - - 2.18 1.17 to 4.06 .01
PSt at group B - - - 4.77 3.03t0 7.49 <0.01

*Smoking (current over others).
1PS (2-4 over 0-1).

CNS, central nervous system; EGFR, epidermal growth factor receptor; PD, progressive disease; PS, performance status; RECIST, Response

Evaluation Criteria in Solid Tumors; TKI, tyrosine kinase inhibitor.
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chemotherapies. Unfavourable characteristics, such as
brain metastasis, may well lead to a change of EGFR-TKI
accounting for the apparent poor outcome.'” '°

Continuing EGFR-TKI therapy in patients who prog-
ress asymptomatically has been supported by several
clinical experiences. In addition, rapid progression after
EGFR-TKI cessation (disease flare) is a concern.'® 7 In
this study, however, the emergence of disease flare-up was
far lower than previously reported and was compatible
with the values reported in Japanese patients with lung
cancer.”” ' ¥ The time between the end of EGFR-TKI
therapy and initiation of the next round of chemotherapy
was relatively short (median: 11 days; range: 0-645 days)
and might have masked rapid progression.

Maintaining the inhibition of oncogene expression
throughout systemic therapy is effective in HER2-positive
patients with breast cancer.'” Several studies also retro-
spectively showed favourable survival in patients using
EGFR or anaplastic lymphoma kinase inhibitors beyond
RECIST PD.”® % In these studies, too, patients who
continued TKI therapy after radiological progression
were evaluated. However, these studies failed to separate
patients who could not continue TKI therapy because of
clear clinical progression from those who discontinued
TKI therapy only because of radiological progression.
Therefore, a bias for the better prognosis of patients who
continue TKI therapy could not be controlled for. In
fact, only 54.4% of patients could continue erlotinib on
RECIST disease progression in a single-arm, phase II study
that prospectively evaluated the efficacy of continuing
erlotinib.”" In our study, 37% of patients (group A) were
clinically unstable due to disease progression, and the vast
majority of them could not continue EGFR-TKI therapy
at the time of first RECIST PD.

Adding cytotoxic chemotherapy to EGFR-TKI therapy
after progression of EGFR-TKI therapy is another attrac-
tive strategy. Early studies, conducted before the discovery
of EGFR activating mutations, showed no benefitin adding
an EGFR-TKI to standard chemotherapy.”** A phase III
study that investigated the efficacy of adding cisplatin and
pemetrexed after gefitinib failure in patients with EGFR
M+ failed to show the benefit of adding EGFR-TKI therapy
to chemotherapy in terms of PFS and OS."" Combining
EGFR-TKI with cytotoxic chemotherapy is still in under
investigation in first-line chemotherapy, but there is no
clear benefit in EGFR-TKI-treated patients.

Understanding the resistant mechanism of EGFR-TKI
has led to the development of new, third-generation
EGFR-TKIs. Approximately 50% of patients have T790M
mutation at progression of gefitinib, erlotinib or afatinib.
Third-generation EGFR-TKIs, especially osimertinib, are
shown to be effective in patients with T790M mutation.*®
After the progression of conventional EGFR-TKI, molec-
ular analysis of resistant should be examined and the
use of osimertinib is the standard of care if patients have
T790M mutation.?’ However, same issues with conven-
tional EGFR-TKI will arise when patients have progres-
sion in osimertinib, and one of which is the appropriate

time to stop the EGFR-TKI. Findings from this study
are thus likely to be applicable even after the use of
osimertinib.

Our study had several limitations. It was an observa-
tional study and was therefore limited in how it could
clarify the benefit of using EGFR-TKIs beyond radio-
logical progression. First, since it was not a prospective
randomised study, we could not fully adjust for the bias.
Any imbalance in patient condition, such as comorbidity
we could not analysed, might have biased the effect of
treatment strategy between our groups. Patients with
poor PS, for example, could not receive chemotherapy
and may thus have had no other choice but continue with
EGFR-TKI therapy. Second, follow-up was performed in
daily practice and no preplanned interval was assumed.
Each investigator conducted the clinical assessment of
each individual patient. These two factors may have led
to variations in evaluation time and observer bias. Third,
the diagnosis of clinical PD solely depended on the judge-
ment of each attending physician without considering the
unified objective scores. We also did not perform extra-
mural reviews of radiological and clinical progression
indicators. Because our goal was to measure the clinical
outcomes in patients treated according to real-world
practice, we defined clinical PD as the ‘end’ of the clin-
ical benefit with TKI under the assumption that these
patients should be treated with another strategy. In addi-
tion, there are no approved or well-used symptom score
criteria in Japan. In future analyses, evaluating symptoms
by unified criteria will be important for understanding
when to correctly discontinue EGFR-TKI therapy. There is
areport proposing a local-regional approach for patients
with symptom progression only in the brain or a single
brain metastasis.® In our study, there were five patients
who met this description, but because the prognosis after
RECIST PD was not particularly good, we did not sepa-
rate them from the other symptomatic patients. However,
the clinical conditions of RESIST PD considerably vary
from patient to patient, and some patients may benefit
from additional local therapy while continuing EGFR-TKI
even with symptomatic PD. This should be considered in
future analyses.

Appropriate criteria for the best use of an agent beyond
progression are still being developed.”’ Our study did
reflect the real-world treatment practices and outcomes,
which we believe would be informative to clinical deci-
sion-making.29 50

In conclusion, our prospective cohort study of patients
with EGFR M+ suggested that some patients could clin-
ically benefit from receiving EGFR-TKI therapy beyond
radiological ~progression. Patients who continued
EGFR-TKI beyond radiological progression had no
worse survival than patients who did not, including those
who immediately switched to chemotherapy. Due to the
better tolerability of EGF-TKIs, continuing EGFR-TKI
therapy beyond radiological progression could thus be a
useful strategy in treating patients with EGFR M+.
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