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Abstract
Purpose

After acquired resistance to third-generation (3G) epidermal growth factor receptor tyrosine kinase
inhibitors (EGFR-TKIs), the optimal strategy for patients with EGFR-mutated non-small cell lung cancer
(NSCLC) who lack identifiable actionable resistance mechanisms remains uncertain. This study
compared continuing 3G EGFR-TKI therapy (3 + 3 strategy) with switching to second-generation (2G)
EGFR-TKIs (3 + 2 strategy) in this population.

Methods

In this single-center retrospective cohort study, patients with EGFR-mutated advanced NSCLC who
progressed on 3G EGFR-TKIs (osimertinib, aumolertinib, or furmonertinib) between January 2015 and
December 2024 were screened. Propensity score matching (1:1 nearest-neighbor without replacement,
caliper 0.2) was used to balance baseline characteristics between the 3 + 2 group (dacomitinib or
afatinib) and the 3 + 3 group. Objective response rate (ORR), disease control rate (DCR), time to
treatment failure (TTF), and overall survival (OS) were compared.

Results

Among 1,934 patients screened, 60 matched pairs were analyzed. The 3 + 2 group showed a significantly
higher ORR than the 3 + 3 group (18.3% vs. 3.3%, P = 0.0082), particularly in the dacomitinib subgroup
(23.8% vs. 2.4%, P =0.0036). However, no significant differences were observed in DCR (80.0% vs. 73.3%,
P = 0.3880), median TTF (4.43 vs. 5.32 months, P = 0.695), or median OS (15.97 vs. 14.88 months, P =
0.824).

Conclusion

Switching to 2G EGFR-TKIs—particularly dacomitinib—yielded a higher response rate after 3G EGFR-TKI
resistance without compromising TTF or OS; however, the absence of a survival benefit and the lack of
comprehensive resistance mechanism data preclude a definitive recommendation. Biomarker-guided
selection remains essential and requires prospective validation. Given their lower acquisition costs, 2G
EGFR-TKIs may also reduce treatment-related financial burden, a hypothesis that merits formal
pharmacoeconomic evaluation.

Trial registration

Not applicable (this study is a retrospective observational analysis, not a clinical trial).
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Introduction

Third-generation epidermal growth factor receptor tyrosine kinase inhibitors (3G EGFR-TKIs)—including
osimertinib, aumolertinib, and furmonertinib—have established themselves as the standard first-line
therapy for EGFR-mutant advanced non-small cell lung cancer (NSCLC), demonstrating superior efficacy
against sensitizing mutations (exon 19 deletions/L858R) and the resistant T790M mutation [1-3].
However, acquired resistance remains inevitable, with median progression-free survival (PFS) ranging
from 18.9 months (FLAURA) to 20.8 months (AENEAS) [4, 5], leaving clinicians with substantial
uncertainty regarding optimal post-progression management.

The resistance landscape after 3G EGFR-TKI failure is characterized by remarkable molecular
heterogeneity. EGFR-dependent mechanisms—including C797S mutations and EGFR amplification—and
EGFR-independent pathways—such as MET amplification, HER2 activation, histologic transformation,
and PI3K pathway alterations—have been well characterized, particularly for osimertinib [6]. Emerging
data also suggest differential resistance profiles among the three approved 3G agents: aumolertinib-
resistant models demonstrate higher frequencies of MET amplification compared with osimertinib [7],
whereas furmonertinib resistance may involve unique EGFR tertiary mutations [6]. This mechanistic
diversity has catalyzed the development of precision-directed post-resistance strategies.

Indeed, the therapeutic armamentarium for 3G-resistant disease has expanded considerably. For
patients with MET amplification, the combination of savolitinib and osimertinib has demonstrated
meaningful clinical benefit in prospective trials. More broadly, antibody-drug conjugates (e.g.,
sacituzumab tirumotecan targeting Trop-2), immune checkpoint inhibitors combined with anti-
angiogenic agents and chemotherapy (e.g., ivonescimab or sintilimab-based regimens), and other
combination strategies have shown efficacy in biomarker-selected or unselected populations [8-11].
These advances have established a clear therapeutic hierarchy: patients with identifiable actionable
resistance mechanisms should receive mechanism-directed therapy as the preferred standard of care.

Yet a substantial proportion of patients—estimated at 40% to 60% in real-world practice—fail to have
actionable resistance mechanisms identified at the time of progression. For this population, the optimal
sequencing strategy remains undefined. Chemotherapy remains the default option, but its tolerability and
efficacy in heavily pretreated patients are often suboptimal. Against this backdrop, the potential role of
second-generation EGFR-TKIs (2G EGFR-TKIs)—particularly dacomitinib, an irreversible pan-HER family
inhibitor—warrants re-examination. Preclinical evidence suggests that certain resistance clones, such as
those harboring C797S mutations or non-classical EGFR/ERBB?2 alterations, may retain sensitivity to 2G
agents through broader HER-family inhibition [12]. However, it is well established that switching to an
alternative EGFR-TKI without characterizing the underlying resistance mechanism yields limited clinical
benefit in unselected populations [13, 14]. Whether a subset of patients without actionable targets might
derive meaningful benefit from 2G EGFR-TKI switching—and how such patients might be identified—
remains an open clinical question.
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Critically, no comparative real-world data currently exist to guide the choice between continuing 3G
EGFR-TKI therapy (3 + 3 strategy) and switching to a 2G EGFR-TKI (3 + 2 strategy) in patients for whom
molecular profiling of resistance to 3G EGFR-TKIs cannot be performed or are unsuitable for intensive
combination regimens. The present study was designed to address this specific evidence gap. We
evaluated a single-center retrospective cohort of 120 patients with EGFR-mutant NSCLC who progressed
on 3G EGFR-TKIs, applying propensity score matching to compare outcomes between those who
switched to 2G EGFR-TKIs and those who continued 3G therapy. Our primary objective was to assess
whether 2G EGFR-TKI switching represents a viable oral therapeutic option for patients without
actionable resistance targets—a population for whom standard precision-directed therapies are not
applicable. We additionally sought to identify clinical and molecular features associated with response
to 2G EGFR-TKIs in this setting, with the explicit understanding that these findings are hypothesis-
generating and require prospective validation.

Materials and Methods

Study Design and Patient Selection

In this retrospective cohort study, 120 patients with EGFR-mutant advanced NSCLC who were treated at
Henan Cancer Hospital between January 2015 and December 2024 were analyzed. The inclusion criteria
were as follows:

 Histologically or cytologically confirmed stage 11IB-IV lung adenocarcinoma.
* Documented EGFR-sensitizing mutations (exon 19 deletion or L858R).

» Disease progression after treatment with 3G EGFR-TKIs (osimertinib, aumolertinib, or
furmonertinib).

» Post-progression tumor biopsies with next-generation sequencing (NGS) were performed in 33 of
120 patients (27.5%) following failure of third-generation (3G) EGFR-TKI therapy.

e Post-progression on 3G EGFR-TKIs, patients who received either direct continuation or bridged
therapy with other 3G or 2G EGFR-TKIs.

¢ A minimum of one follow-up assessment post-treatment.

To minimize confounding effects, the exclusion criterion was as follows:
¢ Patients who received investigational agents as TKI therapy.

Data Collection

Clinical and molecular data were extracted from electronic medical records and supplemented via
telephonic follow-up when necessary.

Outcomes

Page 5/27



The measured outcomes were as follows:

Objective Response Rate (ORR): The proportion of patients achieving a confirmed complete response
(CR) or partial response (PR) as per RECIST 1.1.

Disease Control Rate (DCR): Included patients with CR, PR, or SD, as per investigator-assessed RECIST
1.1 criteria.

Time to Treatment Failure (TTF): The time from treatment initiation to discontinuation owing to disease
progression (RECIST v1.1), unacceptable toxicity (CTCAE v5.0 > Grade 3), patient withdrawal, or death
from any cause.

Overall survival (OS): The interval between the initiation time of 2G/3G EGFR-TKIs after resistance to 3G
EGFR-TKIs and death or censoring at data cutoff (April 10, 2025).

Statistical Analysis

The Kaplan—Meier method was used to assess the TTF, OS, and associated 95% confidence intervals
(Cls). The log-rank test was used to compare the differences between both groups, and a Cox regression
model was used to estimate hazard ratios (HRs) and corresponding 95% Cls. The Clopper—Pearson
method was used to assess ORR, DCR, and associated 95% Cls. The Chi-square or Fisher’s exact test
was used to compare the differences between the two groups.

In total, 1,934 patients met the initial screening criteria. Among them, 523 were preliminarily eligible for
the “3+2/3+3" regimen. After rigorous selection, 454 patients were eligible for the “3+2/3+3" regimen. To
accurately compare efficacy between the 3+2 and 3+3 groups while minimizing confounding variables,
propensity score matching (PSM) [15] was conducted using the Greedy nearest neighbor algorithm 1-to-
1 matching technique without replacement within a caliper width of 0.2 to balance baseline
characteristics, including age, L858R mutations at initial diagnosis, systemic anti-angiogenic therapy
(anlotinib/bevacizumab/endostar, etc.) combined with post-progression on 3G EGFR-TKI, and treatment
strategy (sequential/bridging therapy). In addition, a multivariate logistic regression model was
employed to estimate the propensity scores of patients in both groups. Eventually, 60 patients were
successfully paired and included in 3+2 and 3+3 groups, respectively (Fig. 1).

Statistical analyses were performed using SAS software (version 9.4; SAS Institute Inc., Cary, NC, USA).
Nominal P values were used.

Results

Patient Characteristics

Age, L858R mutations at the time of initial diagnosis, nonclassical EGFR/ERBB2 mutations at the time of
initial diagnosis, systemic anti-angiogenic therapy (anlotinib/bevacizumab/endostar, etc.) combined with
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post-progression on 3G EGFR-TKI, and treatment strategy (sequential/bridging therapy) may serve as
confounding factors. However, in the present study, to avoid potential bias and better compare the
efficacy between the 3+2 and 3+3 groups, we balanced the baseline data via PSM. The following
variables remained unbalanced after matching: initial adrenal gland metastasis, T790M mutations at the
time of initial diagnosis, and nonclassical EGFR/ERBB2 mutations at the time of initial diagnosis (Table

1).
Efficacy Evaluation and Survival Analysis

The median follow-up time from lung cancer diagnosis to the data cutoff time (April 10, 2025) was 43.47
months.

ORR and DCR
Analysis of ORR and DCR Between the 3+2 and 3+3 Groups

To explore whether continuing with a 3G EGFR-TKI or switching to a 2G EGFR-TKI is more beneficial after
resistance to 3G EGFR-TKI in patients with EGFR mutations, the patients were divided into two groups:
the 3+2 and 3+3 groups. The ORR was significantly higher in the 3+2 group than in the 3+3 group (18.3%
vs. 3.30%), with statistical significance (P = 0.0082). However, no statistically significant differences in
DCR were observed between the two groups (80.00% vs. 73.30%; P = 0.3880) (Table 2).

Analysis of ORR and DCR Between the Dacomitinib-treated Subgroup in the 3+2 and 3+3 Groups

Next, we compared the ORR and DCR between the dacomitinib-treated subgroup in the 3+2 group and
3+3 groups. We observed that the ORR of the dacomitinib-treated subset was significantly higher in the
3+2 group than in the 3+3 group (23.8% vs. 2.4%); the difference was statistically significant (P =
0.0036). However, the DCR was similar in both groups (81.0% vs. 71.4%), with no significant statistical
difference (P = 0.3055) (Table 3).

Additional analysis of ORR and DCR between Dacomitinib and Afatinib in the 3+2 Group

We further compared the ORR and DCR between the dacomitinib and afatinib subgroups in the 3+2
group. The ORR was higher in the dacomitinib subset than in the afatinib subgroup (23.80% vs. 5.60%).
Meanwhile, the DCR was similar for both groups (81.00% vs. 77.80%), with no statistically significant
difference (Online Resource 9).

TTF and OS
Comparison of TTF and OS Between the 3+2 and 3+3 Groups
The median TTF was 4.43 months (95% Cl: 3.25-5.72) and 5.32 months (95% Cl: 4.11-6.14) in the 3+2

and 3+3 groups, respectively; the difference was not statistically significant (P = 0.695) (Fig. 2). Similarly,
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the median OS was 15.97 months (95% CI: 7.92-19.94) and 14.88 months (95% Cl: 8.84-19.68),
respectively; the difference was not significant (P = 0.824) (Fig. 3).

Exploratory Analysis of the 3+2 Treatment Group

Consequently, comprehensive subgroup analyses were performed to explore potential prognostic
factors.

By Treatment Response:

Stratified by therapeutic efficacy during 2G EGFR-TKI treatment, the median TTF was 1.49 months (95%
Cl: 0.59-2.23), 8.51 months (95% ClI: 3.25-20.99) and 4.93 months (95% Cl: 3.75-7.13) in the PD, PR,
and SD groups, with statistically significant difference (P < 0.0001) (Fig. 4A). Furthermore, the median 0S
was 4.99 months (95% Cl: 2.37-24.08), 24.77 months (95% CI: 18.13-), and 12.71 months (95% CI:
6.67-19.25) in the PD, PR, and SD groups; the differences were not statistically significant (P = 0.058)
(Fig. 4B).

By metastatic status at initial diagnosis:
Liver Metastasis:

The median TTF was 4.01 months (95% Cl: 3.25-5.72) and 4.93 months (95% CI: 1.08—-8.51) in patients
without and with liver metastasis, respectively (P = 0.593) (Online Resource 1). Furthermore, the median
OS was 15.97 months (95% CI: 7.92-24.08) and 19.19 months (95% CI: 2.89-19.94) in patients without
and with liver metastasis, respectively (P = 0.381) (Online Resource 2).

Brain Metastasis:

The median TTF was 3.98 months (95% Cl: 2.76-5.68) and 1.39 months (95% CI: 0.67-2.85) in patients
without and with brain metastasis, respectively (P = 0.373) (Online Resource 3). Furthermore, the median
OS was 12.71 months (95% CI: 5.72-20.60) and 18.56 months (95% CI: 6.24-26.51) in patients without
and with brain metastasis, respectively (P = 0.957) (Online Resource 4).

Bone Metastasis:

The median TTF was 5.39 months (95% Cl: 3.75-7.19) and 3.07 months (95% CI: 1.08-6.67) in patients
without and with bone metastasis, respectively (P = 0.272) (Online Resource 5). Furthermore, the median
OS was 19.19 months (95% CI: 8.28-24.77) and 7.52 months (95% CI: 3.61-15.97) in patients without
and with bone metastasis, respectively (P = 0.185) (Online Resource 6).

Adrenal Metastasis:

The median TTF was 4.01 months (95% Cl: 3.25-7.13) and 4.43 months (95% CI: 0.23-5.39) in patients
without and with adrenal metastasis, respectively (P = 0.083) (Online Resource 7). Furthermore, the
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median OS was 17.71 months (95% Cl: 7.92-24.08) and 11.40 months (95% CI: 3.45-) in patients without
and with adrenal metastasis, respectively (P = 0.352) (Online Resource 8).

Pleural Metastasis:

The median TTF was 4.93 months (95% Cl: 3.88-7.13) and 2.96 months (95% CI: 1.91-5.68) in patients
without and with pleural metastasis, respectively (P = 0.023) (Fig. 5A). Furthermore, the median OS was
19.19 months (95% CI: 7.92-24.77) and 15.97 months (95% Cl: 4.99-18.56) in patients without and with
pleural metastasis, respectively (P = 0.211) (Fig. 5B).

Discussion

With the widespread establishment of third-generation epidermal growth factor receptor tyrosine kinase
inhibitors (3G EGFR-TKIs) as first-line therapy for EGFR-mutated advanced non-small cell lung cancer
(NSCLC) [1,16], the selection of treatment strategies following acquired resistance has become a major
clinical challenge [17,18]. This study provided the real-world cohort analysis to systematically compare
the efficacy of switching to second-generation EGFR-TKIs (2G) (3+2 strategy) versus continuing third-
generation agents (3+3 strategy) after progression on 3G EGFR-TKIs. The key finding was a significantly
higher objective response rate (ORR) in the 3+2 group compared with the 3+3 group (18.3% vs 3.3%,
P=0.0082), with the dacomitinib subgroup achieving an ORR of 23.8% (vs 2.4% in the 3+3 group,
P=0.0036). However, this response advantage did not translate into significant differences in TTF or OS
(median TTF: 4.43 vs 5.32 months; median 0OS: 15.97 vs 14.88 months; both P>0.05). This phenomenon
of "response without survival benefit" suggests that 2G EGFR-TKIs retain target activity in a subset of
patients with 3G resistance, but their clinical value requires biomarker-driven patient selection [5-7].

Previous study has provided preliminary evidence for the potential activity of 2G EGFR-TKIs after 3G
resistance [13,19,20]. In vitro studies by Nishino et al. [21] demonstrated that first- and second-
generation TKls could restore EGFR pathway inhibition in cell models harboring acquired C797S
mutations [21,22]. The ORR advantage observed with the 3+2 strategy in our study, particularly in the
dacomitinib subgroup, aligns with this mechanistic hypothesis. Notably, dacomitinib is an irreversible
pan-HER family inhibitor with activity against EGFR, HER2, and ERBB4 [23,24], whereas afatinib, although
also irreversible, has a distinct affinity profile across HER family members [25,26]. The markedly higher
ORR with dacomitinib (23.8%) compared with afatinib (5.6%) in our 3+2 cohort may reflect the broader
HER-family inhibitory activity of dacomitinib in overcoming 3G-resistant clones, especially in patients
with non-classical EGFR/ERBB2 mutations or HER-family bypass activation. However, the afatinib
subgroup was small (n=18), and these data should be interpreted with caution due to limited statistical
power.

In the current therapeutic landscape after 3G EGFR-TKI failure, several prospective phase lll trials have

established the efficacy of precision-directed regimens. For patients with MET amplification, savolitinib

plus osimertinib (SACHI trial) achieved a median progression-free survival (PFS) of 8.2 months [27]. For

broader resistance populations, ivonescimab plus chemotherapy (HARMONi-A trial) demonstrated a
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median PFS of 7.1 months [28,29]; sintilimab plus bevacizumab biosimilar and chemotherapy (ORIENT-
31 trial) achieved a median PFS of 7.2 months [30,31]; and sacituzumab tirumotecan (OptiTROP-Lung04
trial) achieved a median PFS of 8.3 months [32]. The ORR of these standard-of-care regimens generally
ranges from 48% to 61%, substantially exceeding the 18.3% ORR observed with 2G EGFR-TKIs in our
study. However, these approaches all require specific resistance mechanisms or biomarker status: MET
amplification is detected in approximately 15%—-30% of cases [4,33]; Trop-2 ADC is indicated after failure
EGFR-TKI [32,34,35]; and immunotherapy combinations have shown limited benefit in EGFR-mutant
populations with considerable toxicity [36]. Thus, for patients without identifiable actionable resistance
mechanisms, or those unsuitable for or declining chemotherapy/immunotherapy-based combinations,
switching to a 2G EGFR-TKI—particularly dacomitinib—offers an oral, accessible, and relatively tolerable
alternative, especially for advanced patients whose primary treatment goals are disease control and
symptom palliation [13,19].

The dissociation between improved ORR and unchanged TTF/OS in our study warrants careful
interpretation. First, TTF encompasses treatment discontinuation due to disease progression,
unacceptable toxicity, patient withdrawal, and death from any cause [37,38]. Dacomitinib, as a pan-HER
inhibitor, is associated with higher rates of diarrhea and rash compared with 3G agents [24,39,40]; some
patients may discontinue therapy due to toxicity rather than progression, potentially masking a true PFS
benefit. Second, OS is heavily confounded by subsequent therapies—patients in both groups received
chemotherapy, local therapies, and anti-angiogenic agents after progression on their assigned 2G or 3G
regimen, and these crossover treatments may dilute any differential survival effect of the initial strategy.
Third, the post-PSM sample size of 120 patients yielded limited OS events, providing insufficient
statistical power to detect clinically meaningful survival differences [41]. Therefore, based on the current
data, we cannot conclude that the 3+2 strategy is inferior or equivalent to the 3+3 strategy in terms of
survival, nor can we assert a definitive survival advantage.

Our exploratory subgroup analyses offer several clinically relevant insights. Within the 3+2 treatment
group, radiographic response to 2G EGFR-TKI (PR vs SD vs PD) was a strong predictor of TTF benefit
(P<0.0001), suggesting that early imaging assessment may help identify patients likely to derive
sustained benefit. Additionally, the presence of pleural metastasis at initial diagnosis was associated
with shorter TTF on 2G EGFR-TKI therapy (P=0.023), whereas hepatic, brain, bone, and adrenal
metastases did not show significant prognostic value. This finding may reflect an association between
pleural dissemination and more aggressive tumor biology, and warrants validation in prospective
studies.

Beyond clinical outcomes, the economic dimension of post-resistance treatment strategies deserves
attention. In many healthcare systems, second-generation EGFR-TKIs such as afatinib and dacomitinib
carry lower acquisition costs than third-generation agents, and several are available in generic form;
where such a cost differential exists, switching to a 2G EGFR-TKI could reduce financial toxicity for
patients while preserving disease control. Although cost data were not collected in the present study, our
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findings provide a clinical rationale for future cost-effectiveness analyses comparing 3G EGFR-TKI
rechallenge with a 2G switch strategy, particularly in resource-limited settings

This study has several important limitations. First, it is a single-center retrospective analysis, which is
more susceptible to selection bias and confounding than prospective designs, and the findings may not
be generalizable to other populations. Second, the re-biopsy rate after 3G EGFR-TKI resistance was low,
with approximately 72.5% of patients lacking comprehensive post-resistance molecular profiling. It is
well established across multiple studies that switching to another EGFR-TKI without characterizing the
resistance mechanism yields limited clinical benefit [13,14,42]. Third, propensity score matching (PSM)
substantially reduced the sample size from 454 to 120 cases, diminishing statistical power; moreover,
several key variables remained imbalanced after PSM (e.g., non-classical EGFR/ERBB2 mutations,
adrenal metastasis) [41,43]. Fourth, various bridging therapies (such as local ablation or intervening
chemotherapy) may have confounded the interpretation of TTF. Finally, the OS follow-up duration may
have been insufficient to observe mature survival differences between the two groups.

In conclusion, this real-world cohort study demonstrates that switching to 2G EGFR-TKIs—particularly
dacomitinib—after 3G EGFR-TKI resistance yields a significantly higher objective response rate without
compromising TTF or OS [13,19]. Molecular profiling (e.g., ERBB2 mutation status), early radiographic
assessment during 2G TKI therapy, and the presence of pleural metastasis at initial diagnosis may help
optimize patient selection. For patients without identifiable actionable resistance mechanisms, 2G EGFR-
TKiIs provide an oral and accessible treatment option. Larger-scale prospective studies with
comprehensive resistance profiling are needed to definitively establish the role of 2G EGFR-TKIs in the
post-3G therapeutic sequence.
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Table 1. Basic characteristics of participants.
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Age

n

Mean (SD)
Median (Q1, Q3)

Min, Max

BMI

n

Mean (SD)
Median (Q1,Q3)

Min, Max

Smoking history

Never

Current/Former

Sex

Female

Male

Histology

Adenocarcinoma

Adenosquamous carcinoma

L858R mutations at the time of initial diagnosis
No

Yes

T790M mutations at the time of initial diagnosis
No

Yes

Missing
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3+2(N=60)

60
56.7 (10.62)

57.5
(48.5,65.0)

35,75

57
21.18 (3.878)

20.80
(18.20,24.20)

14.5,34.6

48 (80.0)
12 (20.0)

42 (70.0)
18 (30.0)

59 (98.3)
1(1.7)

20 (35.7)
36 (64.3)

56 (93.3)
0
4(6.7)

3+3(N=60)

60
57.3 (9.63)

57.0
(52.0,65.0)

36,74

60
22.50 (3.469)

22.60
(20.20,24.60)

14.9,30.9

51 (85.0)
9 (15.0)

38 (63.3)
22 (36.7)

60 (100)
0

28 (46.7)
32 (53.3)

55 (91.7)
5(8.3)
0

value

0.4711

0.4386

0.3153

0.2314

0.0111



Nonclassical EGFR/ERBB2 mutations at the time of
initial diagnosis

No
Yes
Missing

EGFR/ERBB2 amplification at the time of initial
diagnosis

No
Yes
Missing

Off-target EGFR mutations at the time of initial
diagnosis

No

Yes

Missing

TP53 mutation at the time of initial diagnosis
No

Yes

Missing

Initial M staging

0

1

X

Initial liver metastasis
No

Yes

Initial brain metastasis
No

Yes
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3+2(N=60)

42 (70.0)
14 (23.3)
4(6.7)

54 (90.0)
2 (3.3)
4(6.7)

44 (73.3)
12 (20.0)
4(6.7)

47 (78.3)
9 (15.0)
4(6.7)

9 (15.0)
50 (83.3)
1(1.7)

53 (88.3)
7(11.7)

49 (81.7)
11 (18.3)

3+3(N=60)

54 (90.0)
6 (10.0)
0

58 (96.7)
2 (3.3)
0

44 (73.3)
16 (26.7)
0

51 (85.0)
9 (15.0)
0

8 (13.3)
52 (86.7)
0

57 (95.0)
3 (5.0)

41 (68.3)
19 (31.7)

value

0.0129

0.1260

0.1017

0.1247

0.5775

0.1864

0.0917



Initial bone metastasis
No

Yes

Initial adrenal gland metastasis
No

Yes

Initial pleural metastasis
No

Yes

Third-gen EGFR-TKIs
Furmonertinib
Osimertinib
Almonertinib

L858R mutation after progression on 3rd-gen EGFR-
TKis

No
Yes
Missing

19del mutation after progression on 3rd-gen EGFR-
TKis

No
Yes
Missing

T790M mutation after progression on 3rd-gen EGFR-
TKis

No
Yes
Missing

Nonclassical EGFR/ERBB2 mutations after
progression on 3rd-generation EGFR-TKI
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3+2(N=60)

40 (66.7)
20 (33.3)

53 (88.3)
7(11.7)

43 (71.7)
17 (28.3)

6 (10.0)
42 (70.0)
12 (20.0)

5(8.3)
11 (18.3)
44 (73.3)

15 (25.0)
1(1.7)
44 (73.3)

16 (26.7)
0
44 (73.3)

3+3(N=60)

38 (63.3)
22 (36.7)

59 (98.3)
1(1.7)

45 (75.0)
15 (25.0)

5(8.3)
39 (65.0)
16 (26.7)

8 (13.3)
9 (15.0)
43 (71.7)

11 (18.3)
6 (10.0)
43 (71.7)

14 (23.3)
3 (5.0)
43 (71.7)

P-
value

0.7019

0.0281

0.6797

0.6793

0.6364

0.1226

0.2075

0.3921



No
Yes

EGFR/ERBB2 amplification after progression on 3rd-
generation EGFR-TKI

No
Yes
Missing

Off-target EGFR mutations after progression on 3rd-
generation EGFR-TKI

No
Yes
Missing

TP53 mutations after progression on 3rd-generation
EGFR-TKI

No

Yes

Missing

Systemic anti-angiogenic therapy
(anlotinib/bevacizumab/endostar,

etc.) combined after third-generation EGFR-TKI
progression

No

Yes

Chemotherapy combined after third-generation
EGFR-TKI progression

No
Yes

EGFR-TKI combined after third-generation EGFR-TKI
progression

No

Yes
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3+2(N=60)

9 (56.3)
7 (43.8)

15 (25.0)
1(1.7)
44 (73.3)

11 (18.3)
5(8.3)
44 (73.3)

14 (23.3)
2 (3.3)
44 (73.3)

40 (66.7)
20 (33.3)

51 (85.0)
9 (15.0)

56 (93.3)
4(6.7)

3+3(N=60)

12 (70.6)
5 (29.4)

17 (28.3)
0
43 (71.7)

11 (18.3)
6 (10.0)
43 (71.7)

13 (21.7)
4(6.7)
43 (71.7)

45 (75.0)
15 (25.0)

49 (81.7)
11 (18.3)

55 (91.7)
5(8.3)

P-
value

0.5665

0.9501

0.6994

0.3153

0.6242

0.7289



Local therapies combined after third-generation
EGFR-TKI progression (e.g., surgery, intrathecal
injection, etc.)

No

Yes

Non-EGFR targeted therapies combined after third-
generation EGFR-TKI progression

No
Yes

Treatment lines of second-generation EGFR-TKIs
2
3
4
5
6
7
8

9

Intervening lines between 3rd-gen EGFR-TKI and
2nd-gen EGFR-TKI

1
2
3
4
5
6

Treatment strategy
Sequential therapy?

Bridging therapy®
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3+2(N=60)

53 (88.3)
7 (11.7)

58 (96.7)
2(3.3)

12 (20.0)
15 (25.0)
14 (23.3)
11 (18.3)
5(8.3)

0

2 (3.3)
1(1.7)

26 (43.3)
25 (41.7)
4(6.7)
3 (5.0)
1(1.7)
1(1.7)

26 (43.3)

34 (56.7)

3+3(N=60)

49 (81.7)
11 (18.3)

53 (88.3)
7(11.7)

17 (28.3)
15 (25.0)
14 (23.3)
8 (13.3)
3(5.0)

2 (3.3)
1(1.7)

0

27 (45.0)
24 (40.0)
5(8.3)
2 (3.3)
1(1.7)
1(1.7)

27 (45.0)

33 (55.0)

P-

value

0.3065

0.0831

0.6393

0.9966

0.8541



Footnotes:

a: Sequential therapy: Treatment with 2nd/3rd-generation EGFR-TKIs immediately after resistance to
3rd-generation EGFR-TKIs.

b: Bridging therapy: Treatment with non-EGFR-TKI agents (e.g., chemotherapy or immunotherapy) prior
to subsequent 2nd/3rd-generation EGFR-TKI administration following resistance to 3rd-generation

EGFR-TKIs.

Table 2. ORR and DCR between the 3+2 and 3+3 groups.

(?1:260)(%) (?1:360)(%) (T“;tf 50)(%) i
ORR 0.0082
No  49(81.7) 58(96.7)  107(89.2)
Yes  11(18.3) 2(3.3) 13(10.8)
DCR 0.3880
No  12(20.0) 16(26.7)  28(23.3)
Yes  48(80.0) 44(73.3)  92(76.7)

Table 3. ORR and DCR between the dacomitinib-treated subgroup in the 3+2 and 3+3 groups.

Dacomitinib of 3+2

(n=42)(%)

3+3
(n=42)(%)

Total P
(n=84)(%)

ORR 0.0036
No  32(76.2) 41(97.6)  73(86.9)
Yes  10(23.8) 1(2.4) 11(13.1)
DCR 0.3055
No  9(19.0) 12(28.6)  20(23.8)
Yes  34(81.0) 30(71.4)  64(76.2)
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Electronic medical record system screening
(n=2,156 initially assessed)

Coarse screening (met "3+2/3+3" criteria)
(n=523 eligible)

Strict selection (excluded 69 due to incomplete data/other criteria)
(n=454 included)

13

Propensity score matching (PSM)
(1:1 matched cohort, n=120 analyzed)

¥
I 1
Third-generation EGFR-TKIs Sequential therapy/Bridging therapy 3+2/3+3 regimens
(n=120) (n=120)
1 ’ 1 T ‘ 1
Furmonertinib || Osimertinib || Ameileinib Furmonertinib || Osimertinib || Ameileinib || Afatinib || Dacomitinib
(n=11) (n=81) (n=28) (n=31) (n=14) (n=15) (n=18) (n=42)

Figure 1

Flowchart of patient screening and treatment allocation. Between November 2015 and December 2024,
electronic medical records from Henan Cancer Hospital were retrospectively reviewed to identify
patients who had received either 3G EGFR-TKIs (osimertinib, aumolertinib, or furmonertinib) or 2G EGFR-
TKIs (afatinib or dacomitinib); osimertinib received accelerated approval from the United States Food
and Drug Administration on November 13, 2015 for T790M-positive metastatic NSCLC

EE

Statistical Summary
Median TTF (9%5% CT)
3+2: 445325572
F+3: 5324.11-6.14)
HR(95% CI): 092(0.62-137)
Pvalue: 0695

Survival Probability

0.0
0 10 2 % M
Time (Months)
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Page 23/27



Figure 2

Comparison of time to treatment failure (TTF) between the 3+2 and 3+3 groups
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Statistical Summary
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Figure 3

Comparison of overall survival (0S) between the 3+2 and 3+3 groups
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Figure 4

Exploratory analysis of the 3+2 treatment group: Kaplan—Meier plots of TTF and OS according to
treatment response. (A) TTF by treatment response; (B) OS by treatment response
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Figure 5

Exploratory analysis of the 3+2 treatment group: Kaplan—Meier plots of TTF and OS according to pleural
metastasis status. (A) TTF by pleural metastasis; (B) OS by pleural metastasis
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