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IMPORTANCE Combination therapy has emerged as a promising therapeutic approach for
patients with epidermal growth factor receptor (EGFR)–mutated non–small cell lung cancer
(NSCLC). However, its clinical benefit-risk profile remains a focus of ongoing debate.
Identifying patients most likely to derive benefit from such regimens remains an unmet
clinical need.

OBJECTIVE To prospectively compare the efficacy and safety of first-line osimertinib plus
chemotherapy with osimertinib monotherapy for patients with EGFR-mutated advanced
NSCLC harboring concurrent TP53 mutations.

DESIGN, SETTING, AND PARTICIPANTS A multicenter, randomized, open-label, phase 3 study
conducted at 17 sites in China. Between March 25, 2021, and July 11, 2024, a total of 294
eligible patients with treatment-naive, stage IV or recurrent nonsquamous NSCLC harboring
concurrent TP53 and EGFR-sensitizing mutations were enrolled.

INTERVENTIONS Patients were randomized (1:1) to receive osimertinib plus chemotherapy
(pemetrexed and carboplatin every 3 weeks for 4 cycles, followed by maintenance therapy of
osimertinib plus pemetrexed; n = 146) or osimertinib monotherapy (n = 148).

MAIN OUTCOMES AND MEASURES The primary end point was investigator-assessed
progression-free survival. Secondary end points included overall survival, response, safety,
and quality of life.

RESULTS Among 294 enrolled patients, the median age was 57 years (range, 26-79 years),
and 159 (54.1%) were female. The data cutoff date was November 11, 2025. At a median
follow-up of 25.1 months for the osimertinib-chemotherapy group and 26.1 months for the
osimertinib monotherapy group, median progression-free survival was significantly longer
with osimertinib plus chemotherapy than with osimertinib monotherapy (34.0 vs 15.6
months; difference, 18.4 months [95% CI, 9.9-22.3]; hazard ratio, 0.44 [95% CI, 0.32-0.60];
P < .001). This benefit was consistent across prespecified subgroups, including those with
brain metastases and L858R mutations. The overall survival data remained immature (30.6%
maturity); however, a trend toward overall survival benefit with combination therapy was
observed. The incidence of grade 3 or higher treatment-related adverse events was higher in
the combination group, with no new safety signal identified.

CONCLUSIONS AND RELEVANCE In this randomized clinical trial, osimertinib plus
chemotherapy significantly increased progression-free survival among patients with
EGFR-mutated advanced NSCLC harboring concurrent TP53 mutations. These findings
provided a clinical rationale for individualized combination strategies in the management of
patients with EGFR-mutated NSCLC.
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L ung cancer remains the leading cause of cancer-related
mortality worldwide, and non–small cell lung cancer
(NSCLC) accounts for approximately 85% of all cases.1

Epidermal growth factor receptor (EGFR) mutations are the
most common actionable driver of alterations, occurring in up
to 40% to 50% of patients in Asian populations and approxi-
mately 10% to 15% of patients in Western populations.2,3

Third-generation EGFR–tyrosine kinase inhibitor (EGFR-
TKI) osimertinib has become the global standard first-line treat-
ment for patients with advanced NSCLC harboring EGFR-
sensitizing mutations.4-8 Despite this clinical advancement,
acquired resistance remains a significant challenge, particu-
larly in a patient population with high-risk factors.9-11 As the
most commonly acknowledged risk factors, concurrent TP53
mutations are found in about 50% of EGFR-mutated NSCLC
cases12 and are associated with poor treatment response and
shorter progression-free survival by promoting genomic in-
stability, lineage plasticity, and evasion of apoptosis.13-15

Combination strategies have emerged as a promising thera-
peutic approach to delay EGFR-TKI resistance and optimize
clinical outcomes in EGFR-mutated advanced NSCLC. In the
FLAURA2 study,16,17 osimertinib plus pemetrexed-platinum–
based chemotherapy improved progression-free survival (haz-
ard ratio [HR], 0.62; 95% CI, 0.49-0.79) and overall survival
(HR, 0.77; 95% CI, 0.61-0.96) compared with osimertinib alone.
In the MARIPOSA study,18,19 amivantamab plus lazertinib also
improved progression-free survival (HR, 0.70; 95% CI, 0.58-
0.85) and overall survival (HR, 0.75; 95% CI, 0.61-0.92) com-
pared with osimertinib monotherapy, but patients with wild-
type TP53 derived no significant benefit from the combination
therapy.20 In addition, combination therapies are inevitably
associated with a higher burden of toxicities and costs, as well
as less convenience. Whether such regimens should be uni-
versally considered for all patients with EGFR-mutated NSCLC
remains a highly debated question. There is a need to iden-
tify patients who are most likely to benefit from combination
therapies.

This randomized, phase 3 study was specifically de-
signed to prospectively evaluate the efficacy and safety of
first-line osimertinib plus chemotherapy vs osimertinib mono-
therapy in EGFR-mutated advanced NSCLC harboring concur-
rent TP53 mutations.

Methods
Study Design and Patients
This was a multicenter, randomized, open-label, phase 3 study
conducted across 17 centers in China. Eligible patients for this
study were 18 years or older with histologically or cytologi-
cally confirmed stage IV or recurrent nonsquamous NSCLC
harboring concurrent TP53 and EGFR-sensitizing mutations
(Ex19del or L858R). EGFR and TP53 alteration status was de-
termined either locally at participating centers or at the cen-
tral laboratory using next-generation sequencing testing.
No prior systemic therapy for advanced disease was allowed.
All patients were required to have at least one measurable le-
sion and an Eastern Cooperative Oncology Group (ECOG) per-

formance status score of 0 or 1. Patients with asymptomatic,
stable brain metastases were eligible. Full inclusion and ex-
clusion criteria are provided in the protocol (Supplement 1).

The study was conducted in compliance with relevant lo-
cal regulatory requirements and the principles of Declaration
of Helsinki.21 The trial protocol and statistical analysis plan are
in Supplement 1 and Supplement 2, respectively. Ethics ap-
proval for the protocol was obtained from the ethics commit-
tee of the Sun Yat-sen University Cancer Center (approval num-
ber B2020-355-01) and each participating center (eTable 2 in
Supplement 3). All patients provided written informed con-
sent before enrollment. Patients and the public were not in-
volved in the study’s design, conduct, reporting, or dissemi-
nation plans. This study followed the Consolidated Standards
of Reporting Trials (CONSORT) guidelines.

Randomization
Eligible patients were randomly assigned (1:1) to receive either
osimertinib plus pemetrexed-carboplatin–based chemo-
therapy or osimertinib monotherapy. Randomization was per-
formed using a stratified block method with a fixed block size
of 6. Stratification factors including ECOG performance sta-
tus score (0 vs 1), brain metastases (yes vs no), and EGFR
mutation types (Ex19del vs L858R). The randomization se-
quence was generated by an independent statistician and cen-
trally administered via a central randomization system at the
Clinical Trials Centre of Sun Yat-sen University Cancer Center.
Following informed consent from eligible patients, site inves-
tigators contacted the study coordinator to obtain patients’
treatment assignment.

Procedures
In the osimertinib-chemotherapy group, patients received os-
imertinib (80 mg once daily) plus pemetrexed (500 mg/m2 of
body-surface area) and carboplatin (area under the concen-
tration–time curve of 5 mg/mL/min) intravenously every 3
weeks for 4 cycles, followed by maintenance osimertinib plus
pemetrexed. Patients in the monotherapy group received os-
imertinib (80 mg orally once daily) continuously. Study treat-
ment was continued until the onset of any of the following

Key Points
Question Which patient populations with non–small cell lung
cancer (NSCLC) with a mutation in the epidermal growth factor
receptor (EGFR) would benefit from a first-line treatment of
an intensified combination therapy?

Findings In this randomized phase 3 study including 294 patients
with advanced NSCLC and an EGFR mutation and concurrent TP53
mutations, first-line osimertinib plus chemotherapy significantly
improved median progression-free survival compared with
osimertinib alone (34.0 months vs 15.6 months; hazard ratio for
disease progression or death, 0.44).

Meaning This study provides evidence for incorporating
TP53-based molecular risk stratification into first-line clinical
decision-making because the efficacy of intensified combination
therapy justifies the added treatment-related burden in this
high-risk population.
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events: disease progression as defined by Response Evalua-
tion Criteria in Solid Tumors (RECIST) version 1.1, with-
drawal of informed consent, intolerable toxic effects, symp-
tomatic progression necessitating urgent medical intervention,
or other discontinuation events specified in the study proto-
col, whichever occurred first.

Baseline tumor assessments were performed within 28
days before randomization. In accordance with RECIST 1.1, re-
quired imaging modalities included contrast-enhanced com-
puted tomography (CT) of the chest and abdomen, contrast-
enhanced magnetic resonance imaging (MRI) for the brain, and
bone imaging when clinically indicated. Subsequent tumor as-
sessments were repeated every 6 weeks (±7 days) until dis-
ease progression. For patients with brain metastases, brain
imaging was repeated at the same frequency as extracranial
scans until disease progression.

Survival status was evaluated every 12 weeks after treat-
ment discontinuation or disease progression until death or
withdrawal of consent, whichever occurred first. Adverse
events (AEs) were assessed at each visit and graded according
to the National Cancer Institute Common Terminology Crite-
ria for Adverse Events (NCI-CTCAE), version 5.0 for up to 30
days after the last dose of any protocol treatment. Quality of
life was evaluated every 6 weeks with the European Organ-
isation for Research and Treatment of Cancer (EORTC) Qual-
ity of Life Questionnaire Core and its lung module.

Outcomes
The primary end point was investigator-assessed progression-
free survival in accordance with RECIST version 1.1. Progres-
sion-free survival was defined as the time from randomiza-
tion to disease progression or death from any cause, whichever
occurred first. Secondary end points included overall sur-
vival, objective response rate, duration of response, disease
control rate, safety, and quality of life. The analyses of the as-
sociation of other concurrent genetic alterations with effi-
cacy, as well as potential resistance mechanisms, were explor-
atory end points. (Full definitions of the end points are
presented in Supplement 3.)

Statistical Analysis
We calculated that a sample size of 292 patients, with an ap-
proximate 170 progression-free survival events anticipated,
would provide 80% statistical power to detect an HR of 0.65 for
progression or death by the log-rank test, at a 2-sided signifi-
cance level of .05. This sample size estimation corresponded to
a median progression-free survival extension of at least 7 months
(20 vs 13 months, respectively), assuming a 0.36% monthly
dropout rate in each treatment group.

The full analysis set, defined according to the intention-
to-treat principle, included all patients who had undergone ran-
domization and was used for summarizing demographic and
clinical characteristics at baseline, as well as for the efficacy
analyses. The safety analysis set included all the patients who
had received at least 1 dose of any study treatment, with analy-
ses based on actual treatment received.

The primary analysis of progression-free survival was
planned to be conducted when approximately 170 events had

been observed. A stratified log-rank test was conducted based
on prespecified randomization stratified factors. Median pro-
gression-free survival and corresponding 95% CIs were esti-
mated using the Kaplan-Meier method. The median duration
of follow-up for progression-free survival was estimated with
the use of the reverse Kaplan-Meier method.22 The HRs
and 95% CIs were calculated using a stratified Cox propor-
tional hazards model. The proportional hazard assumption for
progression-free and overall survival was validated based on
Schoenfeld residuals, and no violation was observed. Two pre-
planned analyses of overall survival were scheduled: an in-
terim analysis at the primary analysis of progression-free
survival and a final analysis at approximately 60% overall sur-
vival maturity. Both interim and final analysis of overall
survival were performed without formal adjustment of α.

The objective response and disease control rates were sum-
marized as point estimates, with 2-sided 95% CIs calculated
using the Clopper-Pearson method. For other time-to-event
end points (ie, duration of response), median values and
2-sided 95% CIs were estimated using the Kaplan-Meier
method. Safety analyses were performed on the safety analy-
sis set. Time to deterioration was defined as the time from ran-
domization to the first clinically meaningful deterioration
(a decrease of ≥10 points for global health status and quality
of life or an increase of ≥10 points for symptom scores from
baseline), confirmed at a subsequent assessment or followed
by death. Changes in quality-of-life scores from baseline were
analyzed using a mixed model for repeated measures, includ-
ing treatment group, scheduled assessment, treatment-by-
assessment interaction, and baseline scores as fixed effects,
and patient as a random effect. Full statistical details can be
found in the statistical analysis plan (Supplement 2). All sta-
tistical analyses were performed using SAS software, version
9.4 (SAS Institute Inc).

Results
Patients and Treatment
Between March 25, 2021, and July 11, 2024, a total of 356
patients were screened, of whom 294 (median age, 57
years [range, 26-79 years]; 159 [54.1%] were female) were
enrolled and randomly assigned to receive osimertinib-
chemotherapy (n = 146) or osimertinib monotherapy
(n = 148). Among them, 181 were enrolled based on central
next-generation sequencing testing, and 113 based on
local institutional testing. Of these, 289 patients received at
least 1 dose of the study treatment (141 patients received
osimertinib-chemotherapy, 148 received osimertinib mono-
therapy), and 5 patients did not receive any study treatment.
The one patient who had been randomized to the
osimertinib-chemotherapy group but only received osimer-
tinib was included in the osimertinib monotherapy group for
the safety analyses (Figure 1). The majority of patients had an
ECOG performance status score of 1, and 48.6% had brain
metastases at baseline. Baseline demographic and clinical
characteristics were well balanced between the 2 groups
(Table 1).
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As of the data cutoff date on November 11, 2025, the me-
dian duration of exposure to osimertinib was 20.3 months
(range, 1.1-53.6) in the osimertinib-chemotherapy group and
15.4 months (range, 0.5-53.9) in the osimertinib mono-
therapy group. In the osimertinib-chemotherapy group, 84.4%
of patients (n = 119) completed the planned 4 cycles of carbo-
platin plus pemetrexed, and the median number of peme-
trexed cycles received was 17 (range, 1-52). A total of 66 pa-
tients (46.8%) in the osimertinib-chemotherapy group (46
receiving osimertinib plus pemetrexed and 20 receiving os-
imertinib alone) and 35 patients (23.6%) in the osimertinib
monotherapy group remained receiving the study treatment.
The most common reasons for osimertinib discontinuation
were disease progression (86.7% in the osimertinib-
chemotherapy group vs 92.9% in the osimertinib mono-
therapy group) and adverse events (5.3% vs 2.7%, respec-
tively). For pemetrexed, 44.2% of discontinuations were
attributable to disease progression and 37.9% to adverse events.

Efficacy
The median follow-up time for progression-free survival in the
osimertinib-chemotherapy group was 25.1 months, com-
pared with 26.1 months in the osimertinib monotherapy group.
At the data cutoff date, 174 patients had experienced disease
progression or death (59.2% maturity), with 67 (45.9%) in the

osimertinib-chemotherapy group and 107 (72.3%) in the os-
imertinib monotherapy group. The median progression-free
survival was 34.0 months (95% CI, 24.9-36.4) in the
osimertinib-chemotherapy group and 15.6 months (95% CI,
13.0-18.3) in the osimertinib monotherapy group (difference,
18.4 months [95% CI, 9.9-22.3]). The HR for disease progres-
sion or death was 0.44 (95% CI, 0.32-0.60), indicating a sig-
nificant progression-free survival benefit in the osimertinib-
chemotherapy group (P < .001; Table 2). The Kaplan-Meier
curves for progression-free survival showed early separation
from the start between the 2 groups and maintained consis-
tently throughout the follow-up period (Figure 2A). A consis-
tent progression-free survival benefit with osimertinib plus
chemotherapy was observed across all prespecified sub-
groups, including subgroups defined by EGFR mutation types
and the history of brain metastases at baseline (Figure 3).

The objective response rate was 82.9% (95% CI, 75.8%-
88.6%) in the osimertinib-chemotherapy group and 71.6%
(95% CI, 63.6%-78.7%) in the osimertinib monotherapy
group. The median duration of response was more than twice
as long in the osimertinib-chemotherapy group as in the os-
imertinib monotherapy group (32.7 months [95% CI, 26.0-
35.6] vs 15.3 months [95% CI, 13.3-18.4]; eFigure 1 in Supple-
ment 3; Table 2). The disease control rate was similar between
the 2 groups: 91.8% (95% CI, 86.1%-95.7%) with osimertinib

Figure 1. Flow of Patients in the Study (Cutoff Date, November 11, 2025)

356 Patients assessed for eligibility

62 Excluded
35 Did not meet inclusion criteria

21 Withdrew consent

6 Met exclusion criteria
1 Symptomatic brain metastases
1 HIV infection
1 Clinically significant ECG abnormalities
1 History of other malignancies
2 Severe or uncontrolled systemic disease

294 Randomized

146 Included in the full analysis
141 Included in the safety analysis

146 Randomized to receive
osimertinib + chemotherapy
141 Received treatment as randomized

5 Did not receive treatment as
randomized
4 Withdrew consent
1 Received monotherapy

148 Randomized to receive osimertinib only
147 Received treatment as randomized

1 Withdrew consent

148 Included in the full analysis
148 Included in the safety analysisa

4 Lost to follow-up
66 Received ongoing treatment

72 Ended all treatment
66 Disease progression per RECIST
3 Intolerable adverse events 
2 Voluntarily withdrawal 
1 Death

20 Osimertinib only
46 Osimertinib + pemetrexed 

1 Lost to follow-up
35 Received ongoing treatment

111 Ended all treatment
104 Disease progression per RECIST

3 Intolerable adverse events 
1 Voluntarily withdrawal 

1 Death

1 Poor adherence
1 Started new antitumor treatment

aOne patient in the
osimertinib-chemotherapy group
received only osimertinib so is
analyzed in the osimertinib-
monotherapy group.

ECG indicates electrocardiogram;
RECIST, Response Evaluation Criteria
in Solid Tumors.
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plus chemotherapy and 84.5% (95% CI, 77.6%-89.9%) with os-
imertinib monotherapy. Data regarding the depth of re-
sponse are provided in eFigure 2 in Supplement 3.

At the prespecified interim analysis for overall survival, 90
of 294 patients (30.6% maturity) had died, of whom 36 (24.7%)
were in the osimertinib-chemotherapy group and 54 (36.5%)
were in the osimertinib monotherapy group. The median over-
all survival was 48.4 months (95% CI, 42.7-nonestimable [NE])
in the osimertinib-chemotherapy group and 36.5 months

(95% CI, 28.1-NE) in the osimertinib monotherapy group (HR
for death, 0.57; 95% CI, 0.38-0.88; Nominal P = .01; Figure 2B).
Subsequent anticancer therapies after discontinuation of study
treatment are summarized in eTable 5 in Supplement 3. These
therapies were administered at the investigator’s discretion.

Safety
The safety analysis set included 289 patients: 141 patients in
the osimertinib-chemotherapy group and 148 patients in the

Table 1. Demographic and Disease Characteristics of the Patients at Baseline (Full Analysis Set)a

Characteristic

No. (%) of patients
Osimertinib–chemotherapy
(n = 146)

Osimertinib monotherapy
(n = 148)

Age

Median age (range), y 57 (29-79) 57 (26-79)

≥65 y 32 (21.9) 33 (22.3)

Sex

Male 70 (47.9) 65 (43.9)

Female 76 (52.1) 83 (56.1)

ECOG performance-status scoreb

0 (Fully active) 43 (29.5) 43 (29.1)

1 (Ambulatory, restricted in strenuous
activity)

103 (70.5) 105 (70.9)

History of smoking 37 (25.3) 35 (23.6)

EGFR mutation at randomizationc

Exon 19 deletion 80 (54.8) 83 (56.1)

L858R 66 (45.2) 65 (43.9)

Brain metastases present 72 (49.3) 71 (48.0)

Extrathoracic metastases present 128 (87.7) 135 (91.2)

Liver metastases present 23 (15.8) 30 (20.3)

Baseline tumor size, median (range), mmd 47.0 (11.2-151.0) 40.7 (11.3-140.6)

a The full analysis set included all the
patients who had undergone
randomization. EGFR denotes
epidermal growth factor receptor;
L858R, exon 21 codon p.Leu858Arg.

b Eastern Cooperative Oncology
Group (ECOG) performance-status
scores range from 0 to 5, with
higher scores indicating greater
disability.

c The presence of EGFR mutations
was determined by central or local
testing.

d The baseline tumor size was defined
as the sum of the longest diameters
of the target lesions.

Table 2. Efficacy End Points (Full Analysis Set)a

End point Osimertinib-chemotherapy (n = 146) Osimertinib monotherapy (n = 148)
Primary outcome

Progression-free survival, median (95% CI), mo 34.0 (24.9-36.4) 15.6 (13.0-18.3)

Disease progression or death, hazard ratio (95% CI) 0.44 (0.32-0.60)

Secondary outcomes

Progression-free survival (95% CI), %

12 mo 78.5 (70.6-84.6) 60.7 (52.2-68.2)

18 mo 69.9 (61.3-76.9) 42.2 (33.8-50.2)

24 mo 60.8 (51.4-69.0) 26.7 (19.0-35.0)

Best objective response, No. (%)

Partial response 121 (82.9) 106 (71.6)

Stable disease 13 (8.9) 19 (12.8)

Disease progression 5 (3.4) 18 (12.2)

Could not be evaluatedb 7 (4.8) 5 (3.4)

Median duration of response (95% CI), moc 32.7 (26.0-35.6) 15.3 (13.3-18.4)
a Tumor response was evaluated by investigator according to the Response

Evaluation Criteria in Solid Tumors, version 1.1. The data cutoff date was
November 11, 2025. The full analysis set included all the patients who
underwent randomization.

b Seven patients in the osimertinib-chemotherapy group and 5 patients in the
osimertinib monotherapy group had no postbaseline tumor imaging

assessments. Among them, 4 patients in the osimertinib-chemotherapy group
and 1 patient in the osimertinib monotherapy group did not receive treatment
and therefore had no posttreatment tumor evaluations.

c Duration of response was defined as the time from first documented response
to the documented progression or death, whichever occurred first; the
median duration was estimated using the Kaplan-Meier method.
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osimertinib monotherapy group. Treatment-emerged ad-
verse events occurring during the treatment period are sum-
marized in eTable 6 in Supplement 3. Treatment-related AEs
(TRAEs) of any grade and the TRAEs with an incidence of at
least 15% are shown in Table 3. The highest percentage of
TRAEs were in the osimertinib-chemotherapy group: 129 pa-
tients (91.5%) experienced anemia; 115 (81.6%), neutrophil
count decreased; 110 (78.0%), leukopenia; and 89 (63.1%) plate-
let count decreased. In the osimertinib monotherapy group,
79 patients (53.4%) experienced lymphocyte count de-
creased; 73 (49.3%), diarrhea; 72 (48.6%), blood creatine phos-
phokinase increased; and 69 (46.6%), rash. Grade 3 or higher
TRAEs occurred more frequently with the osimertinib-
chemotherapy group than in the osimertinib monotherapy
group (88 [62.4%] vs 22 [14.9%]), including neutrophil count
decrease (54 [38.3%] vs 6 [4.1%]), leukopenia (34 [24.1%] vs
0), platelet count decrease (33 [23.4%] vs 0), and anemia (13
[9.2%] vs 1 [0.7%]). Serious TRAEs were also more common
in the osimertinib-chemotherapy group than in the osimer-
tinib monotherapy group (10.6% vs 1.4%), including platelet
count decreased (7 [5.0%] vs 0), neutrophil count decreased
(4 [2.8%] vs 0), and white blood cell count decreased (4 [2.8%]
vs 0; eTable 7 in Supplement 3). One patient in the osimertinib-
chemotherapy group died of treatment-related severe throm-
bocytopenia (platelet nadir, 14 × 109/L) leading to pulmonary
hemorrhage (eTable 8 in Supplement 3).

AEs of special interest are summarized in eTable 9 in
Supplement 3. Interstitial lung disease or pneumonitis oc-

curred in 7 patients (5.0%) in the osimertinib-chemotherapy
group, and 10 patients (6.8%) in the osimertinib mono-
therapy group. Cardiac failure was reported in 3 patients (2.1%)
and 1 patient (0.7%), respectively.

In the osimertinib-chemotherapy group, TRAEs led to dose
interruption of any study treatment in 58 patients (41.1%), dose
reduction in 28 (19.9%), and discontinuation of study treat-
ment in 37 (26.2%). Specifically, TRAEs led to interruption of
osimertinib in 44 patients (31.2%), dose reduction in 1 (0.7%),
and discontinuation in 4 (2.8%). In the osimertinib mono-
therapy group, the corresponding rates were 8.8% (n = 13) for
dose interruption, 0% for dose reduction, and 1.4% (n = 2) for
discontinuation. Stomatitis was the most frequent event lead-
ing to discontinuation of osimertinib, whereas blood creati-
nine increased was the most common cause for discontinua-
tion of pemetrexed.

Quality of Life
Overall, 131 of 146 patients (89.7%) in the osimertinib-
chemotherapy group and 124 of 148 patients (83.8%) in the os-
imertinib monotherapy group were evaluable for quality of life
analysis. The time to deterioration of global health status fa-
vored osimertinib monotherapy (difference of restricted mean
survival time, −7.8; 95% CI, −15.6 to 0), with a more rapid de-
cline observed in the osimertinib-chemotherapy group dur-
ing the induction phase. After this initial separation during in-
duction phase, the curves were generally parallel (eFigure 3A
in Supplement 3). For other key lung cancer–related symptoms,

Figure 2. Kaplan-Meier Survival Curves for Progression-Free Survival and Overall Survival
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A, Progression-free survival was assessed by investigators using Response
Evaluation Criteria in Solid Tumors, version 1.1. The median duration of follow-up
was 25.1 months (IQR, 19.1-39.6) for the osimertinib-chemotherapy group and
26.1 months (IQR, 19.9-46.9) for the osimertinib monotherapy group.
CIs have not been adjusted for multiplicity and should not be used in place
of hypothesis testing.

B, Overall survival in the interim analysis (data cutoff: November 11, 2025).
The median duration of follow-up was 27.7 months (IQR, 19.7-41.4) for the
osimertinib-chemotherapy group and 26.3 months (IQR, 19.8-38.6)
for the osimertinib monotherapy group.

NE indicates nonestimable.
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including dyspnea, cough, and chest pain, similar time to de-
terioration were observed between the 2 groups (eFigure 3 B-D
and eTable 10 in Supplement 3).

Regarding individual symptoms, appetite loss scores were
higher in the osimertinib-chemotherapy group than in the os-
imertinib monotherapy group, with an estimated between-
group difference of 7.6 points (95% CI, 5.0-10.1; eFigure 4 C and
eTable 11 in Supplement 3). For fatigue, the osimertinib-
chemotherapy group showed less improvement from base-
line compared with the osimertinib monotherapy group (dif-
ference, 3.0 points; 95% CI, 0.0-6.0) (eFigure 4 D and eTable 11
in Supplement 3).

Discussion
To our knowledge, this is the first prospective, randomized
phase 3 study specifically designed to evaluate the efficacy and
safety of first-line osimertinib combined with pemetrexed and
carboplatin in patients with advanced NSCLC harboring con-
current EGFR and TP53 mutations. The study demonstrated
a progression-free survival benefit with the combination
therapy compared with osimertinib monotherapy.

Although first-line EGFR-TKI–based combination regi-
mens have reshaped the therapeutic landscape by signifi-
cantly improving progression-free survival and overall sur-
vival in unselected EGFR-mutated NSCLC, their universal
application is limited by increased toxicity, health care costs,
and reduced convenience.23-27 The FLAURA2 and MARIPOSA
studies both reported high incidences of grade 3 or higher AEs
(64% and 75% in the combination groups, respectively).16,18

Furthermore, post hoc analyses from the MARIPOSA study
showed that patients with wild-type TP53 achieved no signifi-
cant progression-free survival benefit from combination
therapy compared with osimertinib monotherapy (HR, 0.75;
95% CI, 0.52-1.07; P = .11).20 These results highlight the need
to identify patients who would benefit most from intensified
first-line therapy. This study addresses this gap by prospec-
tively selecting a high-risk population with concurrent TP53
mutations. The study results demonstrated a progression-
free survival benefit with combination therapy compared with
monotherapy, and this benefit was consistent across all pre-
specified subgroups. The Kaplan-Meier curves for progression-
free survival showed early separation and remained diver-
gent throughout the follow-up period. Of note, despite the
inclusion of a high-risk population with concurrent TP53

Figure 3. Dot Plot Subgroup Analysis of Progression-Free Survival
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Shown is the progression-free survival as assessed by investigator in
prespecified subgroups. Eastern Cooperative Oncology Group (ECOG)
performance-status scores range from 0 to 5, with higher scores indicating

greater disability. EGFR indicates epidermal growth factor receptor, and L858R,
exon 21 codon p.Leu858Arg.
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mutations, the progression-free survival in the combination
group was comparable with the results reported in the
FLAURA2 study.16 This might be explained by the higher me-
dian number of pemetrexed exposure in this study (17 cycles)
than that in the FLAURA2 study (12 cycles).28

TP53 mutations represent a major mechanism of intrin-
sic resistance to targeted therapies, promoting genomic insta-
bility, lineage plasticity, and evasion of apoptosis across vari-
ous malignancies.14,29,30 As the most frequent concurrent
genetic alteration in EGFR-mutated advanced NSCLC, TP53
mutations are identified in approximately 50% of patients and
are associated with shorter progression-free survival than with
EGFR-TKI monotherapy.12,31,32 Furthermore, TP53 mutations
often overlap with other clinical high-risk features, such as liver
metastases and brain metastases, which are also established
factors for a poor prognosis.33-35 Collectively, concurrent TP53

mutations may serve as a marker for identifying a high-risk
population that is most likely to benefit from first-line com-
bination therapy. This patient selection strategy may also be
applicable to other emerging therapeutic regimens, such as an-
tibody-drug conjugate–based combination therapies.

The combination therapy was associated with a higher in-
cidence of grade 3 or higher TRAEs, which were largely attrib-
utable to toxic effects associated with chemotherapy. Hema-
tologic grade 3 or higher TRAEs were more frequent in the
osimertinib-chemotherapy group, particularly neutrophil
count decrease, leukopenia, and platelet count decrease. Simi-
larly, gastrointestinal AEs were also typically observed in the
osimertinib-chemotherapy group, including decreased appe-
tite, constipation, nausea, and vomiting. TRAEs led to treat-
ment interruption, dose reduction, or discontinuation in pa-
tients receiving osimertinib plus chemotherapy. Regarding

Table 3. Treatment-Related Adverse Events (Safety Analysis Set)a

Patients who experienced treatment-related adverse events, No. (%)b

Osimertinib-chemotherapy group
(n = 141)c

Osimertinib monotherapy group
(n = 148)c

Grade ≥3 Any grade Grade ≥3 Any grade
Any treatment-related adverse event leading
to deathd

1 (0.7) 1 (0.7) 0 0

Any treatment-related serious adverse event 11 (7.8) 15 (10.6) 0 2 (1.4)

Any treatment-related adverse event 88 (62.4) 138 (97.9) 22 (14.9) 140 (94.6)

Leading to dose reduction 20 (14.2) 28 (19.9) 0 0

Leading to dose interruption 31 (22.0) 58 (41.1) 3 (2.0) 13 (8.8)

Leading to treatment discontinuation 18 (12.8) 37 (26.2) 0 2 (1.4)

Treatment-related adverse event with
an incidence of ≥15% in either group

Neutrophil count decrease 54 (38.3) 115 (81.6) 6 (4.1) 42 (28.4)

Leukopenia 34 (24.1) 110 (78.0) 0 48 (32.4)

Platelet count decrease 33 (23.4) 89 (63.1) 0 28 (18.9)

Anemia 13 (9.2) 129 (91.5) 1 (0.7) 63 (42.6)

Lymphocyte count decrease 11 (7.8) 85 (60.3) 2 (1.4) 79 (53.4)

Blood creatine phosphokinase increased 7 (5.0) 84 (59.6) 4 (2.7) 72 (48.6)

Diarrhea 5 (3.5) 84 (59.6) 3 (2.0) 73 (49.3)

Stomatitis 4 (2.8) 88 (62.4) 4 (2.7) 64 (43.2)

Decreased appetite 3 (2.1) 75 (53.2) 0 31 (20.9)

Fatigue 3 (2.1) 59 (41.8) 2 (1.4) 26 (17.6)

Nausea 3 (2.1) 50 (35.5) 0 21 (14.2)

Aspartate aminotransferase increase 1 (0.7) 89 (63.1) 0 42 (28.4)

Blood creatinine increased 1 (0.7) 83 (58.9) 1 (0.7) 67 (45.3)

Alanine aminotransferase increase 1 (0.7) 78 (55.3) 0 43 (29.1)

Vomiting 1 (0.7) 37 (26.2) 0 19 (12.8)

Rash 0 84 (59.6) 1 (0.7) 69 (46.6)

Hyponatremia 0 68 (48.2) 0 58 (39.2)

Hypoalbuminemia 0 63 (44.7) 0 32 (21.6)

Constipation 0 53 (37.6) 0 15 (10.1)

Paronychia 0 46 (32.6) 0 34 (23.0)

Insomnia 0 32 (22.7) 1 (0.7) 14 (9.5)

Alopecia 0 28 (19.9) 0 16 (10.8)

Hypoaesthesia 0 28 (19.9) 0 15 (10.1)

Blood cholesterol increased 0 24 (17.0) 0 7 (4.7)

Electrocardiogram ST-T segment abnormal 0 23 (16.3) 0 17 (11.5)

Pain 0 22 (15.6) 0 11 (7.4)

a Safety analysis set included all the
patients who had received at least 1
dose of any study treatment, with
analyses based on actual treatment
received. Adverse events were
graded according to National Cancer
Institute Common Terminology
Criteria for Adverse Events, version
5.0. Adverse events that emerged
during treatment were defined as all
adverse medical events that
occurred or worsened from the time
the patient first received the study
treatment until 30 days after
treatment discontinuation.

b Adverse events related to
osimertinib, pemetrexed, or
carboplatin. The relationship
between an adverse event and the
study treatment was assessed by
the investigators based on the
temporal relationship, known drug
safety profile, and potential
alternative causes.

c One patient randomized to the
osimertinib-chemotherapy group
but received only osimertinib, then
was included in the osimertinib
monotherapy group for the safety
analyses.

d One patient (0.7%) in the
osimertinib-chemotherapy group
died because of a treatment-related
adverse event (severe
thrombocytopenia).
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quality of life, although time to deterioration in lung cancer–
related symptoms were comparable between both groups,
global health status declined more rapidly in the combina-
tion group, particularly during the induction phase. Specifi-
cally, appetite loss was more pronounced in the combination
group, with scores remaining consistently above baseline and
exceeding those in the monotherapy group throughout the
treatment period. These findings reinforce the rationale for a
molecularly guided patient selection strategy, demonstrat-
ing that nearly half of the patients with wild-type TP53 may
achieve comparable clinical outcomes through mono-
therapy, thereby being spared the incremental toxicity of che-
motherapy without compromising overall efficacy.

Limitations
Several limitations of this study should be noted. First, this
study had a relatively short follow-up duration for overall sur-
vival. At the data cutoff, the number of overall survival events
was insufficient to support a conclusive assessment. Al-
though overall survival data remained immature, a trend fa-
voring osimertinib-chemotherapy over osimertinib mono-
therapy was observed. Continued follow-up is warranted to
confirm the long-term survival benefit. Second, the study was

conducted within one region, so further validation in other
populations is warranted. Third, biomarker analyses, includ-
ing the association of other concurrent genetic alterations with
efficacy, and potential resistance mechanisms were not in-
cluded in the current report. These analyses are currently in
progress but will be reported separately. Fourth, this study was
an open-label design that may have introduced assessment bias
in investigator-assessed outcomes. To minimize these bi-
ases, all radiological assessments were performed at the same
prespecified intervals in both groups and assessed according
to RECIST, version 1.1. AEs were graded according to the
NCI-CTCAE, version 5.0, and dose-modification procedures
were prespecified in the protocol.

Conclusions
In summary, osimertinib plus pemetrexed and carboplatin sig-
nificantly improved progression-free survival in patients with
EGFR-mutated advanced NSCLC with concurrent TP53 mu-
tations. These findings provide key evidence to support a mo-
lecular risk-guided, individualized treatment strategy for EGFR-
mutated advanced NSCLC.
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