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The third-generation EGFR-TKIs, such as osimertinib, aumolertinib, and
furmonertinib, have been recommended as the preferred treatment for EGFR-
mutant advanced non-small cell lung cancer (NSCLC). Among them,
furmonertinib shows several advantages in terms of clinical efficacy. Firstly,
compared to osimertinib and aumolertinib, furmonertinib was the first EGFR-
TKI with median progression-free survival (mPFS) of over 20.0 m (20.8 m) for
advanced NSCLC with classical EGFR-mutations. Furthermore, furmonertinib
achieved a mPFS of 18.1m in advanced NSCLC with unfavorable prognostic
factors, such as the 21 L858R mutation and central nervous system (CNS)
metastasis, which is unrivalled by osimertinib. Secondly, furmonertinib is the
only FDA-approved EGFR-TKI for breakthrough therapy in newly-diagnosed
advanced NSCLC with EGFR ex20ins mutation. Thirdly, the relatively longer
mMPFS of 20.8 m was observed in furmonertinib compared to osimertinib and
aumolertinib (15.2 m and 15.3 m) in EGFR-mutant advanced NSCLC with CNS
metastases. More importantly, the efficacy of furmonertinib increases within the
dose range of 80-240 mg per day. Finally, furmonertinib can be an optional
treatment for advanced NSCLC patients who develop resistance to osimertinib or
aumolertinib. In conclusion, furmonertinib may be a glittering star in the field of
EGFR-TKI, which requires further exploration and expansion.

furmonertinib, epidermal growth factor receptor, TKI, advanced, non-small cell
lung cancer

Introduction

The discovery of the first driver gene, the epidermal growth factor receptor (EGFR),
has ushered in the era of personalized and precise medical treatment for non-small cell
lung cancer (NSCLC). The prevalence of EGFR mutation is 10%-20% in Caucasian
populations, but can be as high as 50% in Asian patients (Wu and Zhou, 2023). EGFR
tyrosine kinase inhibitor (EGFR-TKI) agents have revolutionized the therapeutic
strategy for NSCLC with EGFR mutations. Since the introduction of the first EGFR-
TKI (gefitinib), there has been a continuous emergence of newer generations of EGFR-
TKI over the past 2 decades, including the 1st-generation (gefitinib, erlotinib, icotinib),
the 2nd-generation (afatinib, dacomitinib), and the 3rd-generation (osimertinib,
aumolertinib, furmonertinib). According to the 2023 Chinese Society of Clinical

01 frontiersin.org


https://www.frontiersin.org/articles/10.3389/fphar.2024.1357913/full
https://www.frontiersin.org/articles/10.3389/fphar.2024.1357913/full
https://www.frontiersin.org/articles/10.3389/fphar.2024.1357913/full
https://www.frontiersin.org/articles/10.3389/fphar.2024.1357913/full
https://crossmark.crossref.org/dialog/?doi=10.3389/fphar.2024.1357913&domain=pdf&date_stamp=2024-02-19
mailto:doctor0922@126.com
mailto:doctor0922@126.com
mailto:49219733@qq.com
mailto:49219733@qq.com
https://doi.org/10.3389/fphar.2024.1357913
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org/journals/pharmacology#editorial-board
https://www.frontiersin.org/journals/pharmacology#editorial-board
https://doi.org/10.3389/fphar.2024.1357913

Ding et al.

10.3389/fphar.2024.1357913

TABLE 1 Prospective and retrospective clinical study of third-generation EGFR-TKI treatment for advanced EGFR-mutant NSCLC.

Author/  Study/Phase Sample Intervention/
Year number Treatment
Soria et al. FLAURA (Phase 3) Osimertinib in Untreated EGFR- 279 Vs. 277 Osimertinib Vs. 189 m Vs. 10.2 m 38.6 m Vs.
(2018) Mutated Advanced Non-Small-Cell Gefitinib/Erlotinib (HR = 0.46, 0.37-0.57) 31.8 m (HR =
Lung Cancer 0.80, 0.64-1.00)
19 del subgroup: Osimertinib Vs. HR = 0.43 (0.32-0.56) HR = 0.68
158 Vs. 155 Gefitinib/Erlotinib (0.51-0.90)
21 L858R Osimertinib Vs. HR = 0.51 (0.36-0.71) HR = 1.00
subgroup: Gefitinib/Erlotinib (0.71-1.40)
97 Vs. 90
CNS-M subgroup: Osimertinib Vs. 152 m Vs. 9.6 m -
53 Vs. 63 Gefitinib/Erlotinib (HR = 0.47, 0.30-0.74)
Cheng et al. FLAURA China Osimertinib Versus Comparator 71 Vs. 65 Osimertinib Vs. 17.8 m Vs. 9.8 m 33.1m Vs.
(2021) (Phase3) EGFR TKI as First-Line Treatment for Gefitinib/Erlotinib (HR = 0.56, 0.37-0.85) 257 m (HR =

EGFR-Mutated Advanced NSCLC:
FLAURA China, A Randomized

0.85, 0.56-1.29)

Study 19 del subgroup: Osimertinib Vs. HR = 0.41 (0.22-0.77) HR = 0.61
36 Vs. 33 Gefitinib/Erlotinib (0.32-1.18)
21 L858R Osimertinib Vs. HR = 0.69 (0.39-1.21) HR = 1.02
subgroup: Gefitinib/Erlotinib (0.59-1.78)
35 Vs. 32
Lu et al. (2022) | AENEAS (Phase 3) = AENEAS: A Randomized Phase III 214 Vs. 215 Aumolertinib Vs. 193 m Vs. 9.9 m -
Trial of Aumolertinib Versus Gefitinib (HR = 0.46, 0.36-0.60)
Gefitinib as First-Line Therapy for
Locally Advanced or Metastatic Non- | 19 del subgroup: Aumolertinib Vs. 20.8 m Vs. 12.3 m, -
Small-Cell Lung Cancer With EGFR 140 Vs. 141 Gefitinib (HR = 0.39, 0.28-0.54)
Exon 19 Deletion or L858R Mutations
21 L858R Aumolertinib Vs. 134 m Vs. 83 m -
subgroup: Gefitinib (HR = 0.60, 0.40-0.89)
74 Vs. 74
CNS-M subgroup: Aumolertinib Vs. 153 m Vs. 82 m -
56 Vs. 59 Gefitinib (HR = 0.38, 0.24-0.60)
Shi et al. FURLONG Furmonertinib (AST2818) versus 178 Vs. 179 Furmoenrtinib Vs. 208 m Vs. 11.1 m -
(2022a) (Phase 3) gefitinib as first-line therapy for Gefitinib (HR = 0.44, 0.34-0.58)
Chinese patients with locally
advanced or metastatic EGER 19 del subgroup: Furmoenrtinib Vs. HR = 0.35 (0.23-0.53) -
mutation-positive non-small-cell lung 91 Vs. 92 Gefitinib
cancer (FURLONG): a multicentre,
double-blind, randomised phase 21 L858R Furmoenrtinib Vs. HR = 0.54 (0.37-0.77) -
3 study subgroup: Gefitinib
87 Vs. 87
21 L858R in CNS- Furmoenrtinib Vs. 181 m Vs. 82 m -
M subgroup: Gefitinib (HR = 0.39, 0.19-0.80)
30 Vs. 30
CNS-M subgroup: Furmoenrtinib Vs. 208 m Vs. 9.8 m -
65 Vs. 62 Gefitinib (HR = 0.40, 0.23-0.71)
Yasuda et al. UMIN000031929 = A phase I/II study of osimertinib in 14 Osimertinib (80 mg/d) 3.8 m 15.8 m
(2021) EGEFR exon 20 insertion mutation-
positive non-small cell lung cancer
Yang et al. -- Osimertinib for Chinese advanced 62 Osimertinib (80 or 2.3 m (80 mg: 1.8 my -
(2021) non-small cell lung cancer patients 160 mg/d) 160 mg: 2.5 m,
harboring diverse EGFR exon p =0.161)
20 insertion mutations
van Veggel - Osimertinib treatment for patients 21 Osimertinib (80 or 3.6 m 8.7 m
et al. (2020) with EGFR exon 20 mutation positive 160 mg/d)
non-small cell lung cancer
Deng et al. - Aumolertinib-based comprehensive 1 Aumolertinib 10.0 m -
(2022) treatment for an uncommon site of (110 mg/d)
EGEFR exon 20 insertion mutations
(Continued on following page)
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TABLE 1 (Continued) Prospective and retrospective clinical study of third-generation EGFR-TKI treatment for advanced EGFR-mutant NSCLC.

Author/  Study/Phase Sample Intervention/
Year number Treatment
with multiple metastases non-small
cell lung cancer: a case report
Sa et al. (2023) FAVOUR A real-world study of the efficacy and 53 Furmonertinib (80, 6-months PFS: 69.4%
(Phase 1) safety of furmonertinib for patients 160 or 240 mg/d) (53.7%-85.1%)
with non-small cell lung cancer with
EGEFR exon 20 insertion mutations
Villaruz et al. NCT03434418 A single-arm, multicenter, phase II 17 Osimeritnib (80 mg/d) 10.5 m 13.8 m
(2023) (Phase 2) trial of osimertinib in patients with
epidermal growth factor receptor
exon 18 G719X, exon 20 S768I, or
exon 21 L861Q mutations
Zhao et al. NCT03127449 Central nervous system efficacy of 52 Furmonertinib (40, 80, = CNS-PFS: (40mg, 2.8m;
(2023) (Phase 2a) furmonertinib (AST2818) in patients 160 or 240 mg/d) 80mg, 11.6m; 160mg,
with EGFR T790M mutated non- 19.3m; 240 mg: NR)
NCT03452592 small cell lung cancer: a pooled
(Phase 2b) analysis from two phase 2 studies
Hu et al. (2023) Efficacy and safety of re-challenging 39 Furmonertinib 4.7 m (maximum:
160 mg furmonertinib for advanced (160 mg/d) 13.8 m)
NSCLC after resistance to third-
generation EGFR-TKIs targeted IP group: 22 EP Furmonertinib 55mVs.32m(p= | 98mVs. 67m
agents: A real-world study group: 17 (160 mg/d) 0.0018) (p = 0.021)

Oncology (CSCO) guideline for NSCLC, the preferred upfront
3rd-generation EGFR-TKI, as it has
demonstrated excellent efficacy compared with the other
generations of EGFR-TKI (Chinese Association for Clinical
Oncologists, 2023). It is worth noting that furmonertinib

treatment is the

appears to outshine the other two EGFR-TKIs (i.e., osimertinib
and aumolertinib). In this section, we will explore the specific
advantages of furmonertinib.

Furmonertinib for classical EGFR-
mutant advanced NSCLC

The EGFR exon 19 deletion (19 del) and exon 21 L858R
mutation (21 L858R) account for approximately 90% of EGFR
mutations, which are commonly referred to as classical EGFR
mutations. A network meta-analysis found that furmonertinib,
osimertinib, and aumolertinib may represent the optimal
treatment for Asian patients, due to prolonged survival, greater
tumor burden response, and lower risk of adverse events (Chen
et al., 2023). For advanced NSCLC with classical EGFR-mutations,
the first-line
furmonertinib achieved median progression-free survival (mPFS)

treatment of osimertinib, aumolertinib, and
of 18.9, 19.3, and 20.8 months, respectively, in comparison with
gefitinib or erlotinib (Soria et al., 2018; Shi et al., 2022a; Lu et al,,
2022) (Table 1). At present, furmonertinib is the first agent passing
the mark of 20.0 m PFS among available EGFR-TKIs for NSCLC
patients (Shi et al., 2022b). For 19 del mutation subgroup, all three
3rd-generation EGFR-TKIs showed marked advantage of mPFS
over the Ist-generation EGFR-TKI (gefitinib or erlotinib). In
terms of PFS, furmonertinib decreased the risk of disease
progression to 65%, marginally higher than that of osimertinib
(57%) and aumolertinib (61%) (Ramalingam et al, 2020; Shi
et al., 2022b; Lu et al., 2022).

Frontiers in Pharmacology

Compared to subgroup of 19 del mutation, the 21 L858R
mutation subgroup was often accompanied by concomitant
mutations, such as TP53, PIK3CA, BRAF, MET, MYC, CDKa®,
and CTNNBI, indicating a worse prognosis (Li and Cui, 2020).
The FLAURA study showed that osimertinib prolonged the mPFES
(HR = 0.51, 0.36-0.71). However, it did not prolong the median
overall survival (mOS) of the 21 L858R mutation subtype (HR =
1.00, 0.71-1.40) compared with gefitinib/erlotinib treatment
(Ramalingam et al., 2020). The analysis of the Chinese group of
the FLAURA study revealed that osimertinib did not exhibit a
survival advantage in terms of PFS (HR = 0.69, 0.39-1.21) and
OS (HR =1.02, 0.59-1.78) over gefitinib or erlotinib in the 21 L858R
subtype (Cheng et al, 2021). However, in the AENEAS and
FURLONG studies, aumolertinib and furmonertinib significantly
increased the PFS of 21 L858R subtype compared to gefitinib (HR =
0.60, 0.40-0.89; HR = 0.54, 0.37-0.77) (Shi et al., 2022b; Lu et al,,
2022). In particular, longer PFS was observed in furmonertinib
treatment than in gefitinib treatment (18.1 vs. 8.2m, p = 0.0076) in
the subgroup of both 21 L858R mutation and central nervous system
(CNS) metastasis in FURLONG study (Shi et al., 2022a) (Table 1).
The PFES of 18.1 months is the longest survival in available studies for
advanced EGFR-mutant NSCLC with unfavorable prognostic
factors. Therefore, for advanced classical EGFR-mutant NSCLC,
furmonertinib demonstrates a distinct advantage in terms of clinical
efficacy, particularly for the 21 L858R mutation and CNS metastasis.

Furmonertinib for advanced NSCLC
harboring EGFR exon 20 insertions

As the third most common type of EGFR mutation, exon
20 insertions (EGFR ex20ins) represent up to 12% of all EGFR-
mutant NSCLC with 5-year OS of 8%. Patients with NSCLC
harboring ex20ins exhibit a mPFS of 3.4-6.9 months and an
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objective response rate (ORR) of 23%-29% when treated with
platinum-based chemotherapy. In contrast, the use of immune
checkpoint inhibitors as second-line treatment resulted in only
an ORR of 10% and a mPFS of 2.7 months for these patients
(Hou et al., 2022). Several clinical studies have demonstrated that
osimertinib (80 mg/d) for EGFR ex20ins only achieved an ORR of
0%-6.5% and PFS of 2.3-3.8 months, indicating a very limited
efficacy of osimertinib (van Veggel et al., 2020; Yang et al.,, 2021;
Yasuda et al., 2021) (Table 1). Only a case report has been published
on the use of aumolertinib for advanced NSCLC with EGFR ex20ins,
demonstrating a PFS of 10 months (Deng et al, 2022).
Encouragingly, a phase Ib study (FAVOUR) reported the efficacy
of furmonertinib in 53 patients with advanced NSCLC harboring
EGEFR ex20ins. The ORR was 37.7%, the disease control rate (DCR)
was 92.5%, and the 6-month PFS rate was 69.4% (95% CI 53.7%-
85.1%). Moreover, the ORR increased with the dose intensity, with
rates of 25.0% for 80 mg/d, 39.5% for 160 mg/d, and 42.9% for
240 mg/d (p = 0.816). Importantly, patients with CNS metastases
possessed similar ORR to those without CNS metastases (33.3% vs.
40.6%, p = 0.773). The efficacy of furmonertinib was independent of
the location of the EGFR ex20ins mutation (Sa et al., 2023) (Table 1).
Thus, in October 2023, the U.S. Food and Drug Administration
granted breakthrough therapy status to furmonertinib for the
treatment of newly-diagnosed advanced NSCLC with EGFR
ex20ins mutation.

In advanced NSCLC patients with EGFR ex20ins who
progressed after chemotherapy, furmonertinib demonstrated an
ORR of 37.7% (Sa et al., 2023). This was similar to the ORR for
amivantamab (40%) and CLN-081 (41%), higher than that for
mobocertinib (28%) and poziotinib (15%), but lower than that
for sunvozertinib (59.8%). Amivantamab has both EGFR and
MET-related toxicities, with 66% of infusion-related reactions.
The dose reduction rates for mobocertinib and poziotinib were
72% and 25% due to adverse events, respectively. Additionally,
20.2% of patients treated with sunvozertinib required dosage
reduction, and 7.9% required discontinuation (Park et al., 2021;
Zhou et al., 2021; Elamin et al., 2022). In summary, furmonertinib, a
promising 3rd-generation EGFR-TKI, has a wide therapeutic
window (80 mg-240 mg) for advanced NSCLC patients with
ex20ins. It also has a good safety profile with no dose-limiting
toxicities.

Furmonertinib for uyncommon EGFR-
mutant advanced NSCLC

In addition to the aforementioned mutations, there are also
uncommon EGFR mutations, including exon 18 G719X, exon
20 S768I, and exon 21 L861Q mutations, which account for
10%-20% of all EGFR mutations in NSCLC. A post hoc analysis
was conducted, which enrolled three trials of afatinib for 38 patients
with NSCLC who had the three uncommon EGFR mutations. The
ORR was 71% (95% CI: 54%-84%), and the mPFS was 10.7 months
(95% CI: 5.6-14.7 months) (Yang et al., 2015). A single-arm, phase IT
study enrolled 17 patients with uncommon EGFR-mutations who
were treated with osimertinib. The ORR was 47% [95%CI: 23%-
72%], the mPFS was 10.5 months (95% CI 5.0-15.2 months), and
the mOS was 13.8 months (95% CI 7.3-29.2 months) (Table 1)
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(Villaruz et al., 2023), indicating the limited efficacy of osimertinib
against the type of NSCLC.

A preclinical data demonstrated furmonertinib targeting G719S
(Ba/F3 cellular IC50 = 12.4 nM), S7681 (Ba/F3 cellular IC50 =
21.6nM) and L861Q (Ba/F3 cellular IC50 = 3.8nM) (Musib
et al,, 2022). Zhao Y et al. reported a female advanced NSCLC
with original EGFR L861Q mutation and secondary MET

amplification, ~who  progressed after  osimertinib  plus
chemotherapy, and afatinib treatment. The patient received
combined  treatment of furmonertinib with  crizotinib.

Encouragingly, she achieved partial remission with a PFS of
6 months, indicating the potential candidate to overcome the
resistance of osimertinib and afatinib (Zhao et al., 2023). The
results strongly suggested that furmonertinib could be regarded
as a potent agent against the uncommon EGFR mutations. A clinical
study (NCT05548348) is in recruiting stage in which furmonertinib
(160 mg/day) is employed to treat advanced NSCLC patients
harboring uncommon EGFR mutations (Table 2). The study is
still ongoing, and the results are worth expecting.

Furmonertinib for advanced NSCLC
with central nervous system
metastases

Central nervous system (CNS) is a common site of metastases in
patients with EGFR-mutated NSCLC, and is associated with a poor
prognosis. For all patients with CNS metastases, osimertinib showed
a better mPFS compared to gefitinib/erlotinib (15.2 vs. 9.6 months,
p < 0.001; HR = 0.47, 0.30-0.74) in FLAURA study (Soria et al.,
2018). Similarly, the mPFS for the aumolertinib and gefitinib group
was 15.3 months and 8.2 months, respectively (HR = 0.38,
0.24-0.60) (Lu et al., 2022). The FURLONG study showed that
furmonertinib prolonged the mPFS to 20.8 months compared to
gefitinib (9.8 months) for patients with CNS metastases (HR = 0.40,
0.23-0.71) (Shi et al, 2022b). Comparatively, furmonertinib
exhibited superior efficacy in terms of PFS compared to
osimertinib and aumolertinib. Furthermore, a post hoc analysis
was conducted in 52 NSCLC patients with EGFR-mutation and
CNS metastases who received furmonertinib treatment ranging
from 40 mg/d to 240 mg/d. The CNS-ORR were 65% for 80 mg/d
group and 85% for 160 mg/d group. The median CNS-PES for
40 mg/day, 80 mg/d, 160 mg/day, and 240 mg/day was 2.8 months,
11.6 months, 19.3 months and not reached (NR) respectively,
suggesting a dose-dependent effect of furmonertinib (Hu et al,
2023) (Table 1). These findings supported furmonertinib as a
preferred treatment option for EGFR-mutant NSCLC with
concurrent CNS metastases.

Furmonertinib for advanced NSCLC
after osimertinib/aumolertinib
resistance

Osimertinib commonly exhibits an initial positive response in
advanced NSCLC with classical EGFR mutation. However,
acquired resistance to osimertinib is inevitable. Recently,
researchers have strategy of

investigated the therapeutic
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TABLE 2 Main TRAEs of the 3rd-generation EGFR-TKI.

TRAEs types

Osimertinib (FLAURA-China)

Aumolertinib (AENEAS) (%)

10.3389/fphar.2024.1357913

Furmonertinib (FURLONG) (%)

Diarrhea 24% 16.4 27
prolonged Q-T interval 10% 10.7 10
Skin rash 37% 234 17
Leucopenia 41% 23.8 17
Thrombocytopenia 28% 22 11
Anemia 38% 20.1 17

ILD 3% 0.9 0.5

CPK elevation - 35.5 6

Abbreviation: Vs., versus; CNS-M, central nervous system metastases; IP group, intracranial progression group; EP group, extracranial progression group; DFS, disease free survival; TRAEs,
Treatment-related adverse events; ALT, alanine aminotransferase; AST, aspartate aminotransferase; ITD, interstitial lung disease; CPK, creatine phosphokinase.

TABLE 3 Ongoing clinical study of furmonertinib treatment for EGFR-mutant NSCLC.

Study Phase Title Intervention/Treatment Endpoint
NCT05445310 Phase 2 = Adjuvant Furmonertinib in Stage IA With High Risk Factors and Stage IB = Furmonertinib (80 mg/d) for 3 years = 3-year DFS rate
Non-small Cell Lung Cancer: a Prospective Single-arm Study
NCT05165355 Phase 2 A Phase II, Single-armed Study to Assess the Efficacy and Safety of Furmonertinib (80 mg/d) for 2 years = 2-year DFS rate
(ATHEM) Furmonertinib in Patients With Epidermal Growth Factor Receptor
Mutation Positive Stage IB-IIA Non-small Cell Lung Carcinoma, Following
Complete Tumor Resection
NCT04853342 Phase 3 To Assess the Efficacy and Safety of Furmonertinib Versus Placebo, in Furmonertinib Vs. Placebo Efficacy and
(FORWARD) Patients With Epidermal Growth Factor Receptor Mutation Positive Stage II- Safety
IITA Non-small Cell Lung Carcinoma, Following Complete Tumor Resection
With or Without Adjuvant Chemotherapy
NCT05987826 Phase 2 Furmonertinib Mesylate Neoadjuvant Treatment of Resectable Stage II-1lIB = Furmonertinib (80 mg/d) for 8 weeks Efficacy and
Non-small Cell Lung Cancer Patients With Epidermal Growth Factor Safety
Receptor (EGFR)Sensitive Mutation: a Prospective, Muliticenter, Open Label,
Phase Il Single-arm Study
NCT04965831 Phase 2 Furmonertinib Mesylate as Perioperation Therapy in Stage ITTA-IIIB (N1- Furmonertinib (80 mg/d) Efficacy and
(FRONT) N2) Resectable, EGFR Sensitizing Mutation Positive Lung Adenocarcinoma Safety
Patients: A Phase II, Single-arm, Open-label Clinical Study (FRONT)
NCT05503667 Phase 2 Neoadjuvant Furmonertinib Plus Bevacizumab or Furmonertinib Furmonertinib (80 mg/d) plus Efficacy and
Monotherapy for Resectable and Potentially Resectable Stage III-IVA EGFR bevacizumab Safety
Mutation-Positive Lung Adenocarcinoma: A Randomized, Controlled,
Open-label, Single-center Phase II Clinical Trial
NCT05430802 Phase 2 Furmonertinib Combined With Cisplatin/Pemetrexed as Neoadjuvant Furmonertinib (80 mg/d) plus Efficacy and
(FORESEE) Therapy in EGFR Mutated Stage IITA-IIIB Resectable Non-small Cell Lung Cisplatin/Pemetrexed Safety
Cancer (FORESEE): a Prospective, Open-label, Single-arm, Phase 2 Study
NCT05548348 Phase 2 A Single Arm, Multicenter Study of First-line Furmonertinib Treatment in Furmonertinib (160 mg/d) Efficacy and
Patients With Advanced Epidermal Growth Factor Receptor Uncommon Safety
Mutation Positive Non-small Cell Lung Cancer

substitution among the third-generation EGFR-TKI. In areal-
world study, 39 patients with EGFR-mutated NSCLC received
the innovative re-challenge of furmonertinib (160 mg/d) after
resistance to osimertinib or aumolertinib (Table 1) (Qi et al,
2023). The DCR was 79.5% and the mPFS was 4.7 months with
the maximum PFS of nearly 13.8 months, which outperformed
previously reported strategies. Encouragingly, the patients in the
intracranial progression (IP group, N = 22) had markedly higher
mPFS and mOS than those in the extracranial progression (EP
group, N = 17) (5.5 vs. 3.2 months, p = 0.0018; 9.8 vs. 6.7 months,
p = 0.021). Thus, furmonertinib displayed favorable efficacy in
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patients with IP, suggesting that furmonertinib possessed greater
penetration of blood-brain barrier compared to osimertinib or
aumolertinib.

The underlying mechanism may be associated with the unique
pharmacological and physiological features of furmonertinib. As a
novel third-generation EGFR-TKI, furmonertinib introduces the
innovative trifluoroethoxypyridine structure. Firstly, in vivo
studies have shown that furmonertinib irreversibly inhibits
EGFR-sensitive and resistant mutations, such as G719X, 19 del,
21 L858R, L861Q, and T790M (Musib et al., 2022). In terms of
pharmacology, the active metabolite AST5902 has similar

frontiersin.org


https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://doi.org/10.3389/fphar.2024.1357913

Ding et al. 10.3389/fphar.2024.1357913
| The first marketed EGFR-TKI: Advanced NSCLC with
mPFS (20.8ms) >20 ms Classical EGFR mutation

Thy ly FDA- d

o EOPR L for | Advanced NSCLC with EGFR
Furmonertinib maltste - or ex20in mutation
breakthrough therapy
advantages among
. NSCLC with Classical EGFR
3rd-generation — —
g AR (A, Al mutation and CNS metastases
marketed
EGFR-TKIs Wide therapeutic window — 80-240mg per day
(No TRAE:s of grade =3)
1 /day F inib:
s cybutionens DCR of 79.5%
— overcoming osimertinib or —
22 : mPFS of 4.7 ms
aumolertinib resistance
FIGURE 1

The advantages of furmonertinib among the 3rd-generations marketed EGFR-TKIs. Abbreviations: mPFS: median progression-free survival; ms,
months; ex20in: exon 20 insertion; CNS: central nervous system; TRAEs: treatment-related adverse effects; DCR: disease control rate.

anticancer activity to the furmonertinib prototype (Meng et al.,
2022; Musib et al., 2022), indicating “dual antitumor activity”.
Secondly, the introduction of the trifluoroethoxypyridine
structure significantly improved the lipid solubility of the
furmonertinib prototype and its metabolites. An in vitro study
found that the intracranial uptake of furmonertinib and
AST5902 was four times higher than that of osimertinib (Shi
et al, 2020), suggesting “dual brain entry”. Thirdly, unlike
osimertinib, furmonertinib and AST5902 are not substrates of
the efflux transporter (i.e., P-gp) and thus easily cross the blood-
brain barrier, supporting high selectivity for intracranial
metastases (Shi et al., 2020). Finally, compared to EGFR
mutants, furmonertinib and AST5902 have a lower inhibitory
capability on wild-type EGFR and other related receptors (Meng
et al., 2022; Musib et al., 2022), which partly explain the good
safety profile of high-dose furmonertinib for human. These
findings suggested that furmonertinib (160 mg/d) may be a
novel rescue strategy for those patients after osimertinib or
aumolertinib failure.

Safety profile of furmonertinib

Besides clinical efficacy, the safety profile is another important
issue to consider in clinical settings. As shown in (Table 2), the
diarrhea incidence of furmonertinib was marginally higher than
osimertinib and aumolertinib (27% vs. 24% vs. 16.4%). The
incidences of Q-T intervals prolongation were nearly similar
among the three drugs. More importantly, the lowest frequencies
of other treatment-related adverse effects (TRAEs) were observed in
the group of furmonertinib, including skin rash, leucopenia,
thrombocytopenia, anemia, interstitial lung disease (ILD), and
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creatine phosphokinase (CPK) elevation. As can be seen from the
(Table 2), furmonertinib exhibited better safety profile when
compared with osimertinib and aumolertinib.

The FAVOUR study (NCT04858958) aimed to explore the real-
world efficacy and safety of furmonertinib in advanced NSCLC
patients harboring EGFR ex20ins. In the study, the most common
TRAEs were diarrhea (26.4%) and rash (26.4%). Even in the group
receiving 240 mg/d of furmonertinib, no TRAEs of grade >3 were
found. Furthermore, there was no statistically significant difference
observed in the incidence of TRAEs within the dosage range of
80-240 mg of furmonertinib (p = 0.271) (Sa et al, 2023). Thus,
furmonertinib had a good safety profile without dose-
dependent toxicity.

Future development of furmonertinib

Osimertinib has been approved by U.S. FDA and China
National Medical Products Administration (NMPA) as the
adjuvant treatment in resected early-stage EGFR-classical
mutated NSCLC based on the clinical study of ADAURA (Herbst
et al,, 2023). Several ongoing clinical trials are investigating the
adjuvant treatment of furmonertinib for resectable EGFR-mutant
NSCLC (Table 3). These trials include stage IA with high risk factors
and stage IB (NCT05445310), IB-llA (ATHEM, NCT05165355),lI-
A (FORWARD, NCT04853342), II-IIB (NCT05987826), and
IIA-ITIB  (N1-N2) (FRONT, NCT04965831). Additionally,
clinical trials are being initiated to explore the neoadjuvant role
of furmonertinib in combination with bevacizumab (NCT
05503667) or cisplatin/pemetrexed (FORESEE, NCT05430802)
for resectable and potentially resectable stage III-IVA or stage
MIA-IIIB EGFR mutant NSCLC in China.
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Furthermore, first-line treatment of furmonertinib is being
launched in advanced NSCLC patients with uncommon EGFR-
mutations (NCT05548348) (Table 3).

Concluding remarks of furmonertinib

Furmonertinib, as a novel 3rd-generation EGFR-TKI,
demonstrates excellent clinical efficacy, a good safety profile, and
a wide therapeutic window (80mg-240 mg) in advanced NSCLC
with EGFR

furmonertinib shows superior efficacy in patients with exon

classical and CNS metastases. Furthermore,

20 insertions mutations, which is unrivalled by osimertinib and
aumolertinib. In particular, furmonertinib possesses better effect on
NSCLC patients after osimertinib or aumolertinib resistance
(Figure 1). There are grounds to believe that furmonertinib will
be of promising prospect to treat the vast majority activating EGFR-
mutant NSCLC.
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