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Summary
Background Furmonertinib showed superior efficacy compared with gefitinib as first-line therapy in patients with
epidermal growth factor receptor (EGFR) mutation-positive non-small cell lung cancer (NSCLC) in the FURLONG
study. Here we present prespecified secondary endpoints of patient-reported outcomes (PRO).

Methods In this multicentre, double-blind, double-dummy, randomised phase 3 study, patients were 1:1 randomly
assigned to receive furmonertinib 80 mg once daily or gefitinib 250 mg once daily. PROs assessed by the
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European Organization for Research and Treatment of Cancer Quality-of-Life Questionnaire Core 30 and Quality-of-
Life Questionnaire Lung Cancer 13 were analysed using a mixed model for repeated measures and time-to-event
analyses. A difference in score of 10 points or more was deemed clinically relevant.

Findings Three hundred and fifty-seven patients (furmonertinib group, n = 178; gefitinib group, n = 179) received at
least one dose of the study drug, all of whom completed at least one PRO assessment. Statistically significant
difference of overall score changes from baseline favoured furmonertinib in physical functioning (between-group
difference 2.14 [95% CI 0.25–4.04], p = 0.027), nausea/vomiting (−1.56 [95% CI −2.62 to −0.49], p = 0.004), appetite
loss (−2.24 [95% CI −4.26 to −0.23], p = 0.029), diarrhoea (−3.36 [95% CI −5.19 to −1.54], p < 0.001), alopecia (−2.62
[95% CI −4.54 to −0.71], p = 0.007), and pain in other parts (−4.55 [95% CI −7.37 to −1.74], p = 0.002), but not
reached clinical relevance. Time to deterioration in physical functioning (hazard ratio 0.63 [95% CI 0.42–0.94],
p = 0.021), cognitive functioning (0.73 [95% CI 0.54–0.98], p = 0.034), nausea/vomiting (0.64 [95% CI 0.41–0.99],
p = 0.042), appetite loss (0.63 [95% CI 0.43–0.92], p = 0.016), diarrhoea (0.63 [95% CI 0.46–0.85], p = 0.002),
dyspnoea (0.72 [95% CI 0.53–0.98], p = 0.034), cough (0.67 [95% CI 0.44–1.00], p = 0.049), dysphagia (0.54 [95% CI
0.35–0.83], p = 0.004), and alopecia (0.62 [95% CI 0.42–0.90], p = 0.012) was longer with furmonertinib versus
gefitinib.

Interpretation In patients with locally advanced or metastatic EGFR mutation-positive NSCLC, furmonertinib showed
improved scores and delayed deterioration in several functioning and symptoms compared to gefitinib.

Funding Shanghai Allist Pharmaceutical Technology Co., Ltd and the National Science and Technology Major Project
for Key New Drug Development (2017ZX09304015).

Copyright © 2024 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Research in context

Evidence before this study
We searched PubMed for research articles published in English
from database inception to April 10, 2024, with the search
terms “advanced non-small-cell lung cancer (NSCLC)” and
“patient-reported outcomes (PRO)” or “health-related quality
of life”. Evidence regarding the effect of new lung cancer
therapy on PROs in patients with advanced or metastatic
NSCLC is emerging. However, open-label trials had
increasingly published separate PRO articles to provide a
comprehensive and systematic presentation of PRO analysis.
On the other hand, double-blind studies had seldom
published PRO articles as standalone publications. To the best
of our knowledge, osimertinib is the only tyrosine-kinase
inhibitor systematically reported PRO data of advanced NSCLC
patients in blinded randomised clinical trials. A statistically
significant difference favouring osimertinib for chest pain was
not clinically relevant, and no difference in time-to-symptom
deterioration was observed comparing with gefitinib.

Added value of this study
We analysed the prespecified secondary patient-reported
outcomes in FURLONG, a multicentre, double-blind,
randomised, placebo-controlled, phase 3 study done in 55
hospitals across mainland China. In this study, furmonertinib
provided improvements compared with gefitinib in PRO
profile, with statistically better mean score changes from
baseline up to, including, end of treatment, as well as the
significantly delayed time to deterioration in several
functioning and symptoms.

Implications of all the available evidence
These favourable PRO findings complement the superior
efficacy and manageable safety profile demonstrated with
furmonertinib over gefitinib in the FURLONG study, and
further support use of furmonertinib as a first-line therapy in
Chinese patients with locally advanced or metastatic EGFR
mutation-positive NSCLC.
Introduction
Lung cancer is the leading cause of cancer-related death
worldwide.1 Epidermal growth factor receptor (EGFR)
mutation is one of the most frequent driven mutations
detected in non-small cell lung cancer (NSCLC),
especially in Asian patients with lung adenocarcinoma,
which can be as high as 51.4%.2 Introduction of targeted
treatment with EGFR tyrosine kinase inhibitors (TKIs)
has significantly improved progression-free survival
(PFS) versus chemotherapy and has changed the
www.thelancet.com Vol 48 July, 2024
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treatment landscape of EGFR mutated advanced
NSCLC.3–8 Third-generation EGFR TKIs, primarily
developed to overcome the secondary resistant EGFR
T790M mutation post first- or second-generation EGFR
TKIs treatment, which selectively inhibited both EGFR
sensitizing and EGFR T790M resistance mutations,
with lower activity against wild-type EGFR, were found
to have superior efficacy compared with first-generation
EGFR TKIs in first-line settings on the basis of the re-
sults of well-designed randomised controlled trials and
markedly prolonged median PFS to around 20 months.
These third-generation EGFR TKIs are considered as
new standard of care for treatment naïve patients with
EGFR mutated advanced NSCLC.9–11

Patient-reported outcomes (PRO) data now play an
increasing role in anti-cancer treatment selection and in
drug evaluation by payers and health technology
assessment agencies.12,13 Assessments of PROs capture
patient perspectives on disease, treatment burden and
their impact on health-related quality of life (HRQoL)
and can provide a more comprehensive evaluation of the
impact of cancer therapy on patient experience and
quality of life, since the management of symptoms and
potential adverse events is of paramount importance in
NSCLC patients.14,15

Furmonertinib (AST2818) is a potent, orally
bioavailable, highly brain penetrant, third-generation
EGFR TKI with a unique trifluoroethoxypyridine-based
molecule structure designed to improve potency and
specificity for EGFR sensitizing and resistant mutations
while sparing wildtype EGFR.16 In the multicentre,
double-blind, double-dummy, randomised phase 3
FURLONG study conducted in 55 hospitals across the
People’s Republic of China (Appendix 1 pp 1–3), fur-
monertinib significantly improved the median PFS
compared with gefitinib (20.8 versus 11.1 months,
hazard ratio [HR] 0.44, 95% confidence interval [CI]
0.34–0.58, p < 0.0001). Central nervous system (CNS)
analysis showed that furmonertinib also significantly
improved the median CNS PFS (20.8 versus 9.8
months, HR 0.40, 95% CI 0.23–0.71, p = 0.0011), and
the CNS objective response rate (ORR) was 91% with
furmonertinib and 65% with gefitinib (odds ratio [OR]
6.82, 95% CI 1.23–37.67, p = 0.0277). The rate of
treatment-related adverse events (TRAEs) of grade 3 or
higher was lower with furmonertinib than with gefitinib
(11% versus 18%).11,17 These data formed the basis for
the subsequent approvals of furmonertinib as a first-line
treatment for patients with advanced EGFR mutation-
positive NSCLC by the People’s Republic of China Na-
tional Medical Products Administration.

To further assess the benefit of furmonertinib treat-
ment, PROs were evaluated as a prespecified secondary
objective in the FURLONG study to determine whether
furmonertinib could reduce disease/treatment burden,
improve HRQoL and delay time to deterioration
compared with gefitinib.
www.thelancet.com Vol 48 July, 2024
Methods
Study design and participants
Detailed information about study design, patient eligi-
bility criteria, study protocol and primary efficacy results
of the phase 3 FURLONG study (NCT03787992) have
been previously published.11 Patients aged 18 years or
older who had histologically confirmed locally advanced
or metastatic, stage IIIB, IIIC, or IV unresectable
NSCLC with tissue biopsy-confirmed EGFR mutation
(exon 19 deletions or exon 21 L858R) by a central labo-
ratory were screened.

This study was conducted in accordance with
the Good Clinical Practice guidelines (as defined by the
International Conference on Harmonization) and the
Declaration of Helsinki. All the patients provided writ-
ten informed consent before any study-specific proced-
ures were performed. The protocol was approved by the
institutional review board of the National Cancer
Centre/National Clinical Research Centre for Cancer/
Cancer Hospital, Chinese Academy of Medical Sciences
& Peking Union Medical College, Beijing, the People’s
Republic of China (approval number 18-206/1784),
along with all participating centres.
Randomisation and masking
Patients were stratified according to EGFR mutations
(exon 19 deletions or exon 21 L858R) and CNS metas-
tases (with or without) and were randomly assigned (1:1)
to receive either furmonertinib plus dummy gefitinib
placebo or gefitinib plus dummy furmonertinib placebo
orally once daily in 21-day cycles until disease progres-
sion, occurrence of intolerable toxicities, withdrawal of
consent, or other discontinuation reasons judged by the
investigators. Randomisation was performed by an in-
dependent team from Aikeman (Nanjing, the People’s
Republic of China) using a central interactive web
response system provided by Medidata (New York, NY,
USA). Investigators, participants, independent review
centre (IRC), and the sponsor were all blinded to the
patient’s allocation. Unblinding would be done after the
primary analysis but could be done beforehand if urgent
interventions were required, the EGFR T790M mutation
was confirmed after progression, or next-line treatment
could be affected by blinding status when the patient did
not have the EGFR T790M mutation after progression.
In cases of urgent unblinding, treatment information
would not be provided to the sponsor.

Procedures
Patients received 80 mg of oral furmonertinib (two tablets
taken once daily) plus gefitinib-matching oral placebo
once daily or 250 mg of oral gefitinib (one tablet) plus
furmonertinib-matching oral placebo once daily in 21-day
cycles until disease progression, the occurrence of intol-
erable toxicities, withdrawal of consent, or other discon-
tinuation reasons judged by the investigators. The doses
3
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of furmonertinib or furmonertinib-matching placebo
could be reduced by half but dose reduction of gefitinib or
gefitinib-matching placebo was not allowed according to
the prescribing information of gefitinib. After dose
reduction, dose escalation was not permitted.

A valid, reliable simplified Chinese version of the
multidimensional, self-administered European Organi-
zation for Research and Treatment of Cancer (EORTC)
Quality-of-Life Questionnaire Core 30 (QLQ-C30)
version 3 and its lung cancer-specific module Quality-of-
Life Questionnaire Lung Cancer 13 (QLQ-LC13) were
used to evaluate patient-reported symptoms, func-
tioning, and HRQoL of patients.18–20 PROs were assessed
with paper-based questionnaires at randomisation, every
first day in cycle 2–6, and every two cycles in cycle 7–18,
then every four cycles until treatment discontinuation.
The follow-up PRO assessment for patients who dis-
continued treatment was taken at day 7 after the final
dose of the study drug. Patients completed the ques-
tionnaires prior to any clinical assessment and disease
status discussions with the medical staff.

Outcomes
The primary endpoint of the FURLONG study, which
have been published previously,11 was PFS centrally
assessed by an IRC in the full analysis set (FAS) popu-
lation, key secondary endpoints included PFS assessed by
investigators; overall survival; objective response rate,
disease control rate, duration of response, depth of
response, and time to progression as assessed by in-
vestigators and the IRC; the type, frequency, severity, and
degree of treatment emergent adverse events, according
to the Common Terminology Criteria for Adverse Events
version 5.0, and their causal relationship with study
drugs, as assessed by investigators; and patient-reported
outcomes on EORTC QLQ-C30 and EORTC QLQ-LC13.

Statistical analysis
The statistical methods for primary analyses have been
described previously.11 The analysis of data on PROs
including patients in the FAS population was a pre-
specified secondary analysis. No power calculation was
done for PROs; p values for these analyses all were two-
sided and were provided to aid interpretation, but must
be interpreted conservatively, given the multiple scales,
time points, and hypotheses.

Patients were considered to have completed at least
one PRO assessment if they had completed at least one
item in a PRO questionnaire. Compliance with the PRO
assessments was defined as the proportion of patients
who completed at least one item among those expected
to complete the questionnaires (i.e., those who
remained on treatment and had a scheduled study visit;
PRO assessments were no longer expected from pa-
tients who had died).21

The EORTC QLQ-C30 and QLQ-LC13 scores were
standardized to a scale ranging from 0 to 100 by linear
transformation. Higher scores on symptom scales and
items represent more/worse symptoms, and higher
scores on HRQoL and functioning scales indicate better
health status or function. A difference in score of 10
points or more was deemed clinically relevant, corre-
sponding to at least a moderate change in quality of life
as reported by patients.22

A longitudinal, mixed model for repeated measure
(MMRM) was used to evaluate EORTC QLQ-C30 and
QLQ-LC13 score changes from baseline up to, including,
end of treatment. Patient was fitted as a random effect,
with fixed categorical effects of treatment, visit, and
treatment-by-visit interaction as explanatory variables, then
baseline score and baseline score-by-visit interaction as
continuous fixed covariates. The missing scores were not
imputed. The least-squares (LS) means, which were the
group mean changes from baseline to a given timepoint
after adjusting for covariates, for each scale/item were
presented with corresponding 95% CI, and the between-
group mean LS differences were estimated and tested.

Time to deterioration (TTD) defined as the time from
randomisation until the date of the first clinically relevant
deterioration (≥10-point increase for symptom scales;
≥10-point decrease for function scales and HRQoL) or
death from any cause, patients had not deteriorated
without death were censored at the time when they last
completed a PRO assessment. We assessed between-
group differences in TTD using a stratified log-rank
test, with the HR and 95% CI determined using the
COX proportional hazards model stratified by random-
isation factors with treatment as a covariate. The Kaplan–
Meier method was used to determine the median values
and the corresponding two-sided 95% CI.

Statistical analyses were done by use of SAS version
9.2 (SAS Institute, Inc., Cary, NC, USA). This study was
registered with ClinicalTrials. gov, NCT03787992.

Role of the funding source
This study was funded by Shanghai Allist Pharmaceu-
ticals Co., Ltd and the National Science and Technology
Major Project for Key New Drug Development
(2017ZX09304015). The FURLONG study was designed
by the sponsor and the principal investigator (Prof
Yuankai Shi). The sponsor provided funding and
organisational support and had a role in data collection,
data analysis, data interpretation, and medical writing.
All the authors had access to the raw data, reviewed this
report and approved the final submission. The corre-
sponding author (Prof Yuankai Shi) had the final re-
sponsibility for decisions related to the submission of
the results for publication.
Results
Of 750 patients screened between May 30, 2019, and
December 5, 2019, 358 were enrolled; 178 were
randomly assigned to the furmonertinib group and 180
www.thelancet.com Vol 48 July, 2024
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750 patients assessed for eligibility

358 randomized to treatment

178 treated

180 assigned to gefitinib

392 screening failures*

178 assigned to furmonertinib

69 treatment ongoing 22 treatment ongoing

179 treated

178 included in full analysis set

178 included in the patient-
reported outcome analysis

179 included in full analysis set

179 included in the patient-
reported outcome analysis

109 discontinued
treatment
82 disease progression
7 died
11 adverse events
3 investigator decision
1 started other
antitumour treatment

5 other reasons

157 discontinued
treatment
129 disease progression
2 died
9 adverse events
10 investigator decision
1 started other
antitumour treatment

6 other reasons

Fig. 1: Study profile. *Ten patients had two reasons for screening failure.

Articles
to the gefitinib group, and one patient who was
randomly assigned to the gefitinib group did not receive
the study drug treatment and was excluded from the
FAS (Fig. 1). By the data cutoff date of September 15,
2021, median follow-up was 21.0 months (interquartile
range [IQR] 18.0–23.5) in the furmonertinib group and
21.0 months (IQR 18.0–23.5) in the gefitinib group. All
the patients in the FAS, 178 (100%) and 179 (100%) who
received furmonertinib and gefitinib, respectively, had a
baseline assessment available for QLQ-C30 and QLQ-
LC13 data and were included in the PRO analysis. As
previously reported, the baseline demographic and
clinical characteristics were well balanced between the
groups (Appendix 1 pp 4). Patient-reported HRQoL,
functioning, and symptom scores were generally com-
parable between the two groups at baseline; the most
severe symptom at baseline was cough (QLQ-LC13, 33.9
in the furmonertinib group and 30.9 in the gefitinib
group) (Table 1).

Compliance with the PRO assessments was at least
95.0% at all on-treatment assessments. High compli-
ance rates were also observed during the follow-up PRO
assessments (83.9%–84.3%), which occurred seven days
after the final dose of randomised treatment. Patients
expected to complete the questionnaires declined faster
www.thelancet.com Vol 48 July, 2024
in the gefitinib group than in the furmonertinib group,
aligning with the differences in PFS rates between the
two groups (Appendix 1 pp 5).

As previously reported,11 the HRQoL score improved
from baseline to randomised treatment discontinuation
by 3.80 (95% CI 1.76–5.85) in the furmonertinib group,
was similar with 2.60 (95% CI 0.51–4.69) in the gefitinib
group, with an adjusted between-group LS mean dif-
ference of 1.21 (95% CI −1.71 to 4.13, p = 0.417). Score
changes significantly favoured furmonertinib over gefi-
tinib for physical functioning (adjusted between-group
mean difference 2.14 [95% CI 0.25–4.04], p = 0.027),
nausea/vomiting (−1.56 [95% CI −2.62 to −0.49],
p = 0.004), appetite loss (−2.24 [95% CI −4.26 to −0.23],
p = 0.029), diarrhoea (−3.36 [95% CI −5.19 to −1.54], p <
0.001, all QLQ-C30), alopecia (−2.62 [95% CI −4.54
to −0.71], p = 0.007), and pain in other parts (any pain
other than chest, arm, or shoulder pain; −4.55 [95%
CI −7.37 to −1.74], p = 0.002, QLQ-LC13). However, no
clinically relevant difference (≥10 points) was found
between the furmonertinib and gefitinib group. Clini-
cally relevant overall changes from baseline were
observed in cough (LS mean −15.08 [95% CI −17.21
to −12.96] with furmonertinib and −16.28 [95%
CI −18.47 to −14.09] with gefitinib) and chest pain
5
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Baseline score Furmonertinib (n = 178) Gefitinib (n = 179)

Mean SD Mean SD

EORTC QLQ-C30

HRQoL 64.4 21.0 63.7 20.9

Physical functioning 87.9 16.3 85.8 15.2

Role functioning 90.2 20.2 88.6 19.0

Emotional functioning 88.4 13.1 87.7 14.0

Cognitive functioning 91.4 12.6 91.7 13.5

Social functioning 83.9 22.5 82.0 21.7

Fatigue 19.7 21.7 22.4 16.9

Nausea/vomiting 4.8 12.3 3.9 10.5

Pain 17.4 20.2 22.1 20.6

Dyspnoea 17.0 24.1 17.3 19.8

Insomnia 16.7 24.9 16.9 22.7

Appetite loss 12.2 21.4 11.2 18.3

Constipation 6.4 15.3 7.3 15.9

Diarrhoea 2.1 8.0 2.6 9.6

Financial difficulties 34.1 31.7 35.0 32.8

EORTC QLQ-LC13

Dyspnoea 19.8 19.5 20.7 19.7

Cough 33.9 24.9 30.9 29.6

Haemoptysis 3.7 11.1 3.4 12.3

Sore mouth 3.6 13.5 3.2 11.0

Dysphagia 4.5 16.0 3.7 12.7

Peripheral neuropathy 7.9 17.0 11.9 21.4

Alopecia 5.2 12.7 4.7 12.6

Chest pain 20.2 25.9 19.0 23.2

Pain in arm or shoulder 15.0 22.7 19.6 26.1

Pain in other parts 16.7 23.4 22.7 25.8

Each scale/item score range is 0–100, where higher scores indicated better functioning or HRQoL in those scales and more/worse symptoms in the symptom scale. EORTC
QLQ-C30, European Organization for Research and Treatment of Cancer Quality-of-Life Questionnaire Core 30; EORTC QLQ-LC13, European Organization for Research and
Treatment of Cancer Quality-of-Life Questionnaire Lung Cancer 13; SD, standard deviation; HRQoL, health-related quality of life.

Table 1: EORTC QLQ-C30 and QLQ-LC13 scores at baseline.
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(−10.39 [95% CI −12.20 to −8.57] with furmonertinib
only), all from QLQ-LC13 (Appendix 1 pp 6 and 7).

Among the patients who remained on treatment and
for whom PRO data were available, the mean QLQ-C30
HRQoL scores improved from baseline to week 24 in
both treatment groups (Fig. 2A). Although the scores
subsequently declined in both groups, those in the fur-
monertinib group remained above baseline at week 90
(3.32 [95% CI 0.12–6.51]), whereas those in the gefitinib
group fell below baseline (−2.23 [95% CI −6.27 to 1.81]).
The difference in adjusted mean changes favoured fur-
monertinib treatment (5.55 [95% CI 0.41–10.68,
p = 0.035]). Clinically relevant improvements in cough
were seen as early as week 3 in the two groups (−11.08
[95% CI −13.86 to −8.30] in furmonertinib group
and −11.82 [95% CI −14.58 to −9.06] in gefitinib group)
and remained stable up to week 90 (−17.02 [95%
CI −20.48 to −13.56] and −16.92 [95% CI −21.89
to −11.95]) (Fig. 2B). Both groups reported clinically
relevant improvement in chest pain from 12 weeks in the
furmonertinib group (−10.77 [95% CI −13.43 to −8.11])
and from 15 weeks in the gefitinib group (−11.26 [95%
CI −13.77 to −8.75]), but patients treated in the furmo-
nertinib group improved more over time, and between-
group difference was observed at week 90 (−6.89 [95%
CI −12.19 to −1.59, p = 0.011]) (Fig. 2C). The change
scores of other on-treatment PROs were presented in
Appendix 1 (pp 10–21). Clinically relevant improvements
were seen in the furmonertinib group for the pain in
other parts (week 66 –10.53 [95% CI −13.65 to −7.42]),
and financial difficulties (week 78 –11.12 [95% CI −15.21
to −7.03] and week 90 –11.91 [95% CI −16.63 to −7.18]),
but not in the gefitinib group.

Analyses of changes from baseline to follow-up PRO
assessment (seven days after final dose) showed that in
patients who discontinued treatment, mean changes
from baseline in the EORTC QLQ-C30 and QLQ-LC13
scores were small, whereas the improvements for
cough in both treatment groups (−10.08 [95% CI −14.34
to −5.81] with furmonertinib and −13.64 [95% CI −17.31
to −9.97] with gefitinib, from QLQ-LC13), were still
clinically relevant. Statistically significant differences
www.thelancet.com Vol 48 July, 2024
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Fig. 2: Changes in HRQoL, cough, and chest pain from baseline to week 90. For HRQoL, higher scores denote improved functioning; for
symptom scales, higher scores denote worse symptoms. Data are mean change in mixed model for repeated measures-adjusted scores, error
bars indicate 95% CI around the mean. Data were (A) HRQoL, (B) cough and (C) chest pain based on relevant items in the QLQ-LC13 and QLQ-
C30. HRQoL, health-related quality of life; CI, confidence interval; QLQ-C30, European Organization for Research and Treatment of Cancer
Quality-of-Life Questionnaire Core 30; QLQ-LC13, European Organization for Research and Treatment of Cancer Quality-of-Life Questionnaire
Lung cancer 13.
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favouring furmonertinib for dyspnoea (adjusted
between-group mean difference −5.17 [95% CI −10.30
to −0.05], p = 0.048), diarrhoea (−3.65 [95% CI −7.16
to −0.13], p = 0.042, both QLQ-C30), and alopecia (−5.02
www.thelancet.com Vol 48 July, 2024
[95% CI −8.69 to −1.35], p = 0.008, QLQ-LC13) were not
clinically relevant (Appendix 1 pp 8 and 9).

Median time to deterioration of HRQoL was 23.6
months (95% CI 15.0 months to not available [NA]) in
7
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EORTC QLQ-C30 HR (95% CI) p value
HRQoL 0·79 (0·57-1·07) 0·124

Physical functioning 0·63 (0·42-0·94) 0·021

Role functioning 0·73 (0·51-1·04) 0·081

Emotional functioning 0·95 (0·63-1·44) 0·803

Cognitive functioning 0·73 (0·54-0·98) 0·034

Social functioning 0·86 (0·64-1·15) 0·306

Fatigue 0·94 (0·69-1·30) 0·695

Nausea/vomiting 0·64 (0·41-0·99) 0·042

Pain 0·86 (0·62-1·21) 0·385

Dyspnoea 0·76 (0·53-1·09) 0·128

Insomnia 0·90 (0·61-1·33) 0·575

Appetite loss 0·63 (0·43-0·92) 0·016

Constipation 0·88 (0·60-1·30) 0·518

Diarrhoea 0·63 (0·46-0·85) 0·002

Financial difficulties 0·87 (0·59-1·29) 0·485

EORTC QLQ-LC13
Dyspnoea 0·72 (0·53-0·98) 0·034

Cough 0·67 (0·44-1·00) 0·049

Haemoptysis 0·92 (0·53-1·58) 0·756

Sore mouth 0·84 (0·61-1·16) 0·272

Dysphagia 0·54 (0·35-0·83) 0·004

Peripheral neuropathy 1·11 (0·77-1·61) 0·597

Alopecia 0·62 (0·42-0·90) 0·012

Chest pain 0·91 (0·62-1·32) 0·610

Pain in arm or shoulder 0·75 (0·53-1·08) 0·116

Pain in other parts 1·08 (0·76-1·53) 0·667

Favours Furmonertinib Favours Gefitinib

0·5 1 1·5

Fig. 3: Time to deterioration of HRQoL, functioning, symptoms, and financial difficulty. Data are time to deterioration based on relevant
items in the QLQ-LC13 and QLQ-C30, hazard ratios and 95% CI were calculated by use of the COX proportional hazards model, p values were
calculated with a stratified log-rank test. HRQoL, health-related quality of life; EORTC QLQ-C30, European Organization for Research and
Treatment of Cancer Quality-of-Life Questionnaire Core 30; HR, hazard ratio; CI, confidence interval; EORTC QLQ-LC13, European Organization
for Research and Treatment of Cancer Quality-of-Life Questionnaire Lung Cancer 13.
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the furmonertinib group versus 12.4 months (95% CI
8.4–22.5) in the gefitinib group (HR 0.79 [95% CI
0.57–1.07], p = 0.124), was not significantly different.
However, analyses of the time to deterioration in some
symptoms and functioning terms showed clinically
important between-group differences (Fig. 3). Furmo-
nertinib significantly delayed TTD of physical func-
tioning (median TTD not reached [NR] versus NR, HR
0.63 [95% CI 0.42–0.94], p = 0.021), cognitive func-
tioning (21.6 versus 9.6 months, HR 0.73 [95% CI
0.54–0.98], p = 0.034), nausea/vomiting (NR versus NR,
HR 0.64 [95% CI 0.41–0.99], p = 0.042), appetite loss
(NR versus 20.9 months, HR 0.63 [95% CI 0.43–0.92],
p = 0.016), diarrhoea (NR versus 6.9 months, HR 0.63
[95% CI 0.46–0.85], p = 0.002), dyspnoea (23.6 versus
11.0 months, HR 0.72 [95% CI 0.53–0.98], p = 0.034),
www.thelancet.com Vol 48 July, 2024
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cough (NR versus NR, HR 0.67 [95% CI 0.44–1.00],
p = 0.049), dysphagia (NR versus NR, HR 0.54 [95% CI
0.35–0.83], p = 0.004), alopecia (NR versus NR, HR 0.62
[95% CI 0.42–0.90], p = 0.012) versus that of gefitinib.
Details of TTD were presented in Appendix 1 (pp
22–35).
Discussion
In the multicentre, double-blind, double-dummy, rand-
omised phase 3 FURLONG study, a prespecified sec-
ondary endpoint analysis showed that, furmonertinib
provided improvements compared with gefitinib in the
PRO profile, with statistically better mean score changes
from baseline up to, including, end of treatment, as well
as the significantly delayed time to deterioration of
several functioning and symptoms.

Evaluated by HRQoL, functioning and lung cancer
symptoms, patient-reported disease burden in both
furmonertinib and gefitinib groups were low at baseline
compared to available reference values from a normative
sample of 1262 unselected patients with NSCLC (1046
patients with stage III–IV disease) from the EORTC
Quality of Life Group’s Cross-Cultural Analysis
Project,23–25 but were mostly comparable with the re-
ported reference baseline data of treatment-naïve
advanced NSCLC from the FLAURA, CROWN,
KEYNOTE-024, and KEYNOTE-189 studies.26–29 Owing
to the low baseline disease burden in these patients
receiving first-line treatment for NSCLC, there were
technical challenges in the measurement of improve-
ments of both between groups and comparing with
baseline to obtain a difference in score of 10 points or
more which deemed clinically relevant.26–29 Our findings
for furmonertinib relative to gefitinib under first-line
NSCLC setting in overall score changes for HRQoL,
functioning and lung cancer symptoms were in line
with those obtained for osimertinib from the FLAURA
study as differences that were both statistically signifi-
cant and clinically relevant were not observed in favour
of either treatment group.26 However, in a previous
study, the median TTD was similar between osimertinib
and first-generation TKI, with overlapping 95% CIs for
medians in lung cancer symptoms including cough,
dyspnoea, chest pain, fatigue and appetite loss.26

Whereas in FURLONG study, with median follow-up
of 21.0 months at data cutoff, furmonertinib signifi-
cantly delayed median TTD of lung cancer symptoms
including cough (NR [95% CI NA to NA] versus NR
[21.0 to NA], HR 0.67 [95% CI 0.44–1.00], p = 0.049),
dyspnoea (23.6 [95% CI 18.1 to NA] versus 11.0 months
[95% CI 3.5 to NA], HR 0.72 [95% CI 0.53–0.98],
p = 0.034), appetite loss (NR [95% CI 23.7 to NA] versus
20.9 months [95% CI 17.7 to NA], HR 0.63 [95% CI
0.43–0.92], p = 0.016) compared with gefitinib, as well as
of physical functioning (NR [95% CI 23.8 to NA] versus
NR [95% CI 20.5 to NA], HR 0.63 [95% CI 0.42–0.94],
www.thelancet.com Vol 48 July, 2024
p = 0.021) and cognitive functioning (21.6 [95% CI 8.5 to
NA] versus 9.6 months [95% CI 5.6–17.8], HR 0.73 [95%
CI 0.54–0.98], p = 0.034). These findings underscored
the efficacy benefits previously observed with furmo-
nertinib in this double-blind, randomised study.

Further analyses of on-treatment PRO assessments
including time points up to 90 weeks revealed that im-
provements from baseline (in which 95% CI did not
cross zero) in HRQoL, functioning and lung cancer
symptoms were seen as early as week 3 in both groups,
and reached the maximum effect interval around week
12. Although the score changes showed variability at
individual time points, most improved scores tended to
fallback after 30–48 weeks with gefitinib, whereas the
improvements persisted in the furmonertinib group
through 90 weeks, and treatment differences favouring
furmonertinib tended to increase over time. In this
study, treatment was often discontinued at the time of
disease progression. Analyses evaluating data from pa-
tients who discontinued randomised treatment were
done to estimate the disease burden of progressed pa-
tients and showed that there was no clinically relevant
deterioration over baseline in either group. Meanwhile,
differences between the two groups observed in dysp-
noea, diarrhoea and alopecia still favoured
furmonertinib.

A published primary analysis of FURLONG
demonstrated that 11% and 18% of patients experienced
TRAEs of grade 3 or higher with furmonertinib and
gefitinib, respectively, but a relatively low prevalence of
treatment-related elevated alanine/aspartate amino-
transferase, rash and diarrhoea was observed in the
furmonertinib group.11 Here, we reported that furmo-
nertinib resulted in statistically significant better overall
score changes from baseline compared with gefitinib in
several treatment-related symptoms for multiple
gastrointestinal scales, including diarrhoea and nausea/
vomiting. Unsurprisingly, the TTD in the furmonertinib
group was significantly longer for these gastrointestinal
scales. Meanwhile, we found that patients in the fur-
monertinib group reported less trouble with alopecia as
well as a significantly longer TTD. However, there was
no question focused on rash or pruritus in the EORTC
QLQ-C30 and QLQ LC-13 and further cutaneous rele-
vant analyses could not be conducted. These findings of
PROs captured patient perspectives on treatment
burden and further substantiated the clinical meaning-
fulness of the superiority in the safety of first-line
furmonertinib in patients with advanced EGFR
mutation-positive NSCLC.

FLAURA2, a recent first-line therapy study for pa-
tients with locally advanced or metastatic EGFR
mutation-positive NSCLC presented PRO data at the
European Lung Cancer Congress 2024, showed that
there were non-clinically meaningful improvements in
HRQoL, physical functioning, fatigue, appetite loss
from QLQ-C30, and chest pain, dyspnoea from
9
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QLQ-LC13, in both the osimertinib-chemotherapy
group and osimertinib group. Meanwhile, the median
TTD of HRQoL, cough and dyspnoea was similar be-
tween the two groups.30 Despite the notable differences
in safety, particularly in the rate of adverse events of
grade 3 or higher (64% in the osimertinib-
chemotherapy group and in 27% in the osimertinib
group), the patient-reported outcomes suggest that the
combination of osimertinib and chemotherapy did not
significantly impact the patients’ quality of life, these
finding challenges what we learned in AURA3 study to
some extent.31 Notably, open label trials like FLAURA2
and AURA3 had increasingly published separate PRO
articles to provide a comprehensive and systematic
presentation of PRO analysis. On the other hand,
double-blind studies had seldom published PRO articles
as standalone publications. However, potentially overly
optimistic reports of PROs among patients in the
investigational arm and overly pessimistic reports for
patients in the control arm might resulting larger
treatment effects for PRO outcomes in open-label
studies.32,33

Strengths of this study included the high-quality,
high-compliance PRO data collected in both treatment
groups throughout the study including end of treatment
in a blinded fashion. Several measures were taken in the
FURLONG study to ensure the validity and robustness of
PRO results. Patients were requested to complete the
questionnaires independently at the study sites prior to
any clinical assessment or disease status discussion with
medical staff as the first step of each follow-up visit to
avoid bias. PRO assessments were scheduled throughout
the study treatment, including a PRO assessment for
patients who discontinued treatment, seven days after the
final dose. High compliance rates for questionnaire
completion minimized the occurrence of missing data,
with at least 95% of the patients in both treatment groups
completing the questionnaires at most time points.

This study had some limitations. PRO assessments
beyond seven days following the final dose of rando-
mised treatment were not collected, and a very small
amount of missing data was still unavoidable despite
careful planning and collection strategies. Therefore, the
results must be interpreted as PROs while patients were
on randomised treatment and up until the point of
randomised treatment discontinuation. In this study,
treatments were mostly discontinued at the time of
disease progression, meaning that symptom deteriora-
tion beyond disease progression was not taken into ac-
count by the analysis. Nevertheless, the collection of
PRO data after disease progression might have had an
effect on data interpretation because of variations in
post disease progression treatments. Moreover, the
PROs were secondary endpoint measures with no power
calculation lacked formal statistical testing, and we
presented a very large number of analyses based on
multiple PRO sub-scales or multiple assessment points
of a PRO scale. Therefore, these PRO results should be
interpreted with caution and there was a substantial
multiple comparisons problem. Finally, the commonly
used cancer-targeted PRO instruments including the
EORTC QLQ-C30 and QLQ-LC13 were developed in a
prior therapeutic era dominated by cytotoxic chemo-
therapy. The questions were fixed, irrespective of the
disease stage or therapies being studied. Some targeted
therapy associated symptoms (pruritus and rash) were
not considered by these instruments. The lack of flexi-
bility, especially with respect to symptoms toxicities,
could be problematic in an era of novel therapies with
multiple mechanistic classes and unique symptomatic
adverse events, and it is important to note that the cri-
terion of 10-point change in score commonly accepted
as the minimal clinically important difference in phase
3 advanced NSCLC trials was derived from a study
conducted in 1990s.22,26–31 The development of a new
PRO instrument, as well as a study on the interpretation
of changes in HRQoL based on new treatment scenarios
and patient perspectives might be warranted.15

In conclusion, furmonertinib demonstrated statisti-
cally significant improvements in physical functioning,
nausea/vomiting, appetite loss, diarrhoea, alopecia, and
pain in other parts, as well as delayed deterioration in
physical functioning, cognitive functioning, nausea/
vomiting, appetite loss, diarrhoea, dyspnoea, cough,
dysphagia, and alopecia compared to gefitinib. Together
with the previously published superior PFS and
manageable safety profile, furmonertinib had a signifi-
cantly superior benefit compared to gefitinib as first-line
therapy in Chinese patients with locally advanced or
metastatic EGFR mutation-positive NSCLC.
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