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CONTEXT AND SIGNIFICANCE Central nervous system (CNS) metastases are common and confer a poor
prognosis in patients with epidermal growth factor receptor gene-mutated (EGFRm+) non-small cell lung
cancer (NSCLC). There are currently no medications specifically for the treatment of brain metastases; a
treatment that can target tumors both outside and inside of the CNS is needed. The EVEREST trial was
the first randomized controlled trial exclusively in patients with advanced EGFRm+ NSCLC and CNS metas-
tases. First-line zorifertinib significantly improved systemic and intracranial progression-free survival (PFS)
versus first-generation EGFR-tyrosine kinase inhibitors (EGFR-TKIs). Sequential use of zorifertinib and
third-generation EGFR-TKIs showed the potential to prolong patients’ survival. The results favor zorifertinib
as a novel, well-validated first-line option for patients with EGFRm+ NSCLC and CNS metastases.

SUMMARY

Background: Zorifertinib (AZD3759), an epidermal growth factor receptor-tyrosine kinase inhibitor (EGFR-
TKI) with high blood-brain barrier penetration capability, demonstrated promising intracranial and systemic
antitumor activity in phase 1 and 2 studies in central nervous system (CNS)-metastatic patients.

Methods: In this phase 3 EVEREST trial (ClinicalTrials.gov: NCT03653546), patients with EGFR-sensitizing
mutations, advanced treatment-naive non-small cell lung cancer (NSCLC), and non-irradiated symptomatic
or asymptomatic CNS metastases were randomized (1:1) to zorifertinib or first-generation EGFR-TKI (gefiti-
nib or erlotinib; control). The primary endpoint was blinded independent central review (BICR)-assessed pro-
gression-free survival (PFS) per RECIST1.1.

Findings: Overall, 439 patients were randomized (zorifertinib n = 220; control n = 219). Most patients had the
EGFR L858R mutation (55%) or >3 CNS lesions (54%). Median PFS was significantly longer with zorifertinib
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versus control (9.6 versus 6.9 months; hazard ratio [HR], 0.719; 95% confidence interval [Cl], 0.580-0.893; p =
0.0024). Zorifertinib significantly prolonged intracranial PFS versus control (BICR per modified RECIST1.1:
HR, 0.467; 95% ClI, 0.352-0.619; investigator per RANO-BM: HR, 0.627; 95% CI, 0.466-0.844). Overall survival
(OS) was immature; the estimated median OS was 37.3 months with zorifertinib and 31.8 months with control
(HR, 0.833; 95% CI, 0.524-1.283) in patients subsequently treated with third-generation EGFR-TKIs. Safety
profiles were consistent with previously reported data for zorifertinib.

Conclusions: Zorifertinib significantly improved systemic and intracranial PFS versus first-generation
EGFR-TKIs; adverse events were manageable. Sequential use of zorifertinib and third-generation EGFR-
TKIls showed the potential to prolong patients’ survival. The results favor zorifertinib as a novel, well-validated
first-line option for CNS-metastatic patients with EGFR-mutant NSCLC.

Funding: This work was funded by Alpha Biopharma (Jiangsu) Co., Ltd., China.
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INTRODUCTION

Central nervous system (CNS) metastases are common and
confer a poor prognosis in patients with epidermal growth factor
receptor gene-mutated (EGFRm+) non-small cell lung cancer
(NSCLC)." EGFR-tyrosine kinase inhibitors (EGFR-TKIs) are the
systemic therapy recommended by most treatment guidelines
for patients with EGFRm+ NSCLC and CNS metastases, and
some recommend third-generation EGFR-TKIs or icotinib as
the preferred treatment.>® However, evidence of current
EGFR-TKIs in this patient population is mostly from subgroup
analyses,””'® single-arm studies,'"'*'® or retrospective ana-
lyses.'® Phase 3 randomized controlled trials (RCTs) of head-
to-head comparisons between EGFR-TKIs in patients with
EGFRm+ NSCLC and CNS metastases are still lacking. In the
phase 2 CTONGO08083 study, erlotinib showed a median progres-
sion-free survival (PFS) of 15.2 months in eight patients with
EGFRm+ NSCLC and asymptomatic brain metastases.'® The
phase 3 BRAIN study demonstrated superior intracranial PFS
with icotinib compared to whole-brain radiotherapy (10.0 versus
4.8 months) in patients with EGFRm+ NSCLC and brain metas-
tases that were naive to EGFR-TKIs or radiotherapy.'” Evidence
on the intracranial efficacy of third-generation EGFR-TKIs (e.g.,
osimertinib, lazertinib, aumolertinib, furmonertinib, and befoterti-
nib) in patients with CNS metastases was all from subgroup an-
alyses of phase 3 studies with small sample sizes, patients with
mild intracranial disease, potentially unbalanced baselines be-
tween groups, and non-mandatory routine brain computed to-
mography (CT)/magnetic resonance imaging (MRI).%~'%12:13
Other agents under investigation include the combination of
chemotherapy and gefitinib/osimertinib.'®"°

In addition, there appeared to be a lack of survival benefits
with osimertinib versus first-generation EGFR-TKI in Asians
and patients with the EGFR L858R mutation (hazard ratios
[HRs] for both subgroups in FLAURA were 1.0).?° Hence, osimer-
tinib has been allowed for the treatment of lung adenocarcinoma
with brain metastasis only in patients with exon 19 deletion (Exon
19Del) by Taiwan’s National Health Insurance since April 2022."
The complex mechanisms of resistance to osimertinib and
limited options of subsequent antitumor therapy have a negative
impact on patients’ survival. Novel treatment options for patients
with EGFRm+ NSCLC and CNS metastases are needed.

Zorifertinib (AZD3759), unlike other EGFR-TKIs, is the first
EGFR-TKI specifically designed and developed for patients
with CNS metastases.’”*® Zorifertinib is not a substrate of
P-glycoprotein or breast cancer resistance protein and demon-
strated complete blood-brain barrier penetration in patients
(100%), which is much higher than that of other EGFR-TKIs (first-
and second-generation EGFR-TKIs, 1.13%-3.3%; osimertinib,
2.5%-16%).">* The phase 1 BLOOM study showed promising
clinical antitumor activity of zorifertinib with confirmed overall
and intracranial objective response rates (ORRs) of 67% and
87% at the 200 mg dose level, respectively, in patients with
EGFRm+ NSCLC and CNS metastases.' The phase 2
CTONG1702 study reported an ORR of 80%, a median PFS of
15.8 months, and a median intracranial PFS of 18.5 months in
patients with untreated EGFRm+ NSCLC and CNS metastases
who received zorifertinib (200 mg). Upon progressive disease
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(PD), 59.0% patients developed an EGFR T790M mutation; the
median OS was 33.7 months overall across 200 and 300 mg zor-
ifertinib treatment and 34.1 months in patients subsequently
treated with osimertinib.?® The safety profile was manageable
and comparable with those reported for currently approved
EGFR-TKIs."**

The EVEREST trial (ClinicalTrials.gov: NCT03653546) was the
first RCT conducted to compare the efficacy and safety of first-
line zorifertinib versus first-generation EGFR-TKIs exclusively in
patients with advanced EGFRm+ NSCLC and non-irradiated
CNS metastases.

RESULTS

Patients and treatments

Between February 1, 2019, and January 12, 2021, of the 680 pa-
tients screened, 439 were randomized: 220 to the zorifertinib arm
and 219 to the control arm (gefitinib n =211 [96.3%], erlotinib n =
8 [3.7%]). One patient in the control arm did not take the medica-
tion (gefitinib) after randomization (Figure 1). At the data cutoff
date (July 12, 2022), all 438 patients had discontinued the as-
signed treatment, with the main reason being PD (zorifertinib
n = 144; control n = 168); other reasons included patient decision
and adverse events (AEs), among others (Figure 1). The median
duration of treatment exposure was 9.1 months (interquartile
range [IQR], 4.3 to 14.3 months) for zorifertinib and 8.2 months
(IQR, 4.6-12.5 months) for control.

Patient demographic and baseline characteristics were well
balanced and comparable across the two arms (Table 1). In
the total population, over half harbored the L858R mutation or
had >3 intracranial lesions. A total of 36 patients with coexis-
ting leptomeningeal metastases were enrolled (n = 18 in each
arm), and all the leptomeningeal metastases were diagnosed
with MRI.

Progression-free survival

By the data cutoff date, the median follow-up time was
20.4 months for both arms. 166 (75.5%) patients in the zoriferti-
nib arm and 181 (82.6%) in the control arm had progressed or
died. Median PFS assessed by blinded independent central re-
view (BICR) per RECIST1.1 was significantly longer with zorifer-
tinib than with control (Figure 2A) at 9.6 versus 6.9 months (HR,
0.719; 95% confidence interval [Cl], 0.580-0.893; p = 0.0024).
PFS favored zorifertinib across all analyzed subgroups (Fig-
ure 2B), including patients with >3 intracranial lesions (HR,
0.681; 95% CI, 0.511-0.909) or the L858R mutation (HR,
0.609; 95% ClI, 0.453-0.818) (Figure 2B). Median PFS also
favored zorifertinib in patients with CNS symptoms (neurological
exam score >0; zorifertinib n = 49, control n = 47; 9.6 versus
6.9 months; HR, 0.697; 95% Cl, 0.440-1.107).

PFS in the sensitivity analyses and that assessed by the inves-
tigator per RECIST1.1 or by BICR per mRECIST1.1 consistently
showed a significant improvement with zorifertinib over control
(Figures S1 and S2).

Intracranial PFS

Median intracranial PFS was significantly longer with zorifertinib
versus control: 15.2 versus 8.3 months by BICR per mRECIST1.1
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Figure 1. Trial profile

Of the 680 patients screened, 439 were randomized: 220 to the zorifertinib arm and 219 to the control arm. The main reason for screen failure (n = 241) was not
meeting the eligibility criteria (n = 214). All 439 patients were included in the intention-to-treat population. BID, twice daily; EGFR-TKI, epidermal growth factor

receptor-tyrosine kinase inhibitor; PD, disease progression.

@Patients from Mainland China and South Korea received gefitinib, whereas those from Taiwan China and Singapore received erlotinib.

PAs judged by the investigator and/or sponsor.

°Fourteen patients in the intention-to-treat population were excluded from the per-protocol set: nine from the zorifertinib arm and five from the control arm.
9One patient who did not receive control treatment (gefitinib) after randomization was excluded from the safety analysis set.

and 17.9 versus 11.1 months by the investigator per RANO-BM
(Figure 3). Median intracranial PFS assessed by BICR using
mRECIST1.1 also favored zorifertinib for patients with leptome-
ningeal metastases (HR, 0.395; 95% CI, 0.136-1.141), the
L858R mutation (HR, 0.327; 95% CI, 0.222-0.483), CNS symp-
toms (HR, 0.588; 95% Cl, 0.314-1.100), or >3 intracranial lesions
(HR, 0.454; 95% ClI, 0.314-0.654).

Tumor response

Tumor response findings generally consistently favored zoriferti-
nib regardless of the assessor (investigator/BICR) or the assess-
ment criteria used (Table 2). The confirmed overall ORRs by
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investigator per RECIST1.1 (71.4% versus 64.8%), intracranial
ORR by investigator per RANO-BM (75.6% versus 62.3%), and
by BICR per RECIST1.1 (74.3% versus 62.8%) were all higher
with zorifertinib than with control. The overall (by BICR per RE-
CIST1.1: 8.2 versus 6.8 months) and intracranial (by investigator
per RANO-BM: 13.8 versus 11.1 months) durations of response
(DORs) were both longer with zorifertinib than with control.
Intracranial PD (BICR per RECIST1.1) developed in fewer pa-
tients receiving zorifertinib versus control (35.9% versus
61.2%). For patients receiving zorifertinib, most PD was due to
extracranial progression (66.8%; Table S1). Mutations were
tested in plasma circulating tumor DNA (ctDNA) for 24 patients
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Table 1. Baseline demographics and disease characteristics in
the intention-to-treat population

Zorifertinib Control
(n = 220) (n=219)
Age (years), median (range) 58.0 59.0
(34.0- (33.0-
84.0) 82.0)
Sex
Male 80 (36.4) 78 (35.6)
Female 140 (63.6) 141 (64.4)
Smoking status
Current/former 64 (29.1) 63 (28.8)
Never 156 (70.9) 156 (71.2)
ECOG PS
0 49 (22.3) 50 (22.8)
1 171 (77.7) 169 (77.2)
Geographic location
Mainland China 199 (90.5) 200 (91.3)
Taiwan China 7 (3.2 8 (3.7)
South Korea 13 (5.9) 11 (5.0)
Singapore 1(0.5) 0(0)
Ethnicity
Asian 220 (100) 219 (100)
Tumor histopathological classification
Adenocarcinoma 218 209
(99.1) (95.4)
Squamous cell carcinoma 1(0.5) 1(0.5)
Adenosquamous cell 1(0.5) 5(2.3)
carcinoma
Others® 0(0) 4(1.8)
TNM stage (M)
M1b 18 (8.2) 20 (9.1)
Mic 202 (91.8) 199 (90.9)
EGFR mutation status
Exon 19Del 101 (45.9) 98 (44.7)
L858R 118 (53.6) 120 (54.8)
Co-mutations of Exon 1(0.5) 1(0.5)
19Del and L858R
Disease type”
Without measurable lesions 1(0.5) 2 (0.9
Measurable IC lesion 144 (65.5) 137 (62.6)
Measurable EC lesion 210 (95.5) 207 (94.5)
Site of IC lesion (RECIST1.1)°
No IC lesion 3(1.4) 1(0.5)
Brain and leptomeninges® 18 (8.2) 18 (8.2)
Brain only 199 (90.5) 200 (91.3)
No. of IC lesions”
0 3(1.4) 1(0.5)
1 51(23.2) 49 (22.4)
2-3 44 (20.0) 55 (25.1)
>3 122 (55.5) 114 (52.1)

Table 1. Continued

Zorifertinib Control
(n = 220) (n=219)
Sum of the longest diameter 25.8 23.8
of IC target lesions, mm (14.0- (12.6-
(BICR mRECIST1.1) 52.1) 41.7)

Data are n (%) or median (IQR) unless stated otherwise. BICR, blinded in-
dependent central review; EC, extracranial; ECOG PS, Eastern Cooper-
ative Oncology Group performance status; EGFR, epidermal growth fac-
tor receptor; IC, intracranial; IQR, interquartile range; (M)RECIST1.1,
(modified) Response Evaluation Criteria in Solid Tumors v.1.1; NSCLC,
non-small cell lung cancer.

2The histopathological classification for four patients was NSCLC (n = 2),
adenocarcinoma or adenosquamous cell carcinoma (n = 1), and poorly
differentiated cancer (NSCLC; n = 1).

PBICR assessed.

°Leptomeningeal metastases were diagnosed with MRI at baseline.

in the zorifertinib arm and 25 patients in the control arm upon dis-
ease progression, and 13 and 10 patients in the two arms were
ctDNA positive, respectively. Among patients with positive
ctDNA results, 61.5% (8/13) and 30% (3/10), respectively, had
acquired the EGFR T790M mutation. For zorifertinib, EGFR
T790M mutations occurred less commonly in patients who
developed intracranial versus extracranial PD (Table S2).

Overall survival

Subsequent antitumor therapies were received by 147 (66.8%)
patients in the zorifertinib arm and 176 (80.4%) in the control
arm. In addition, 10 (4.5%) patients in the zorifertinib arm (versus
0 in the control arm) continued with zorifertinib despite PD since
investigators believed that they would derive clinical benefits
from zorifertinib treatment, and therefore, they did not receive
any new subsequent antitumor therapy. 109 (49.5%) patients
in the zorifertinib arm and 118 (53.9%) in the control arm received
marketed third-generation EGFR-TKI (osimertinib, aumolertinib,
and furmonertinib) therapies. 30 (13.6%) patients in the zoriferti-
nib arm and 38 (17.4%) in the control arm received subsequent
intracranial radiotherapy.

By the data cutoff date, 90 (40.9%) patients in the zorifertinib
arm and 98 (44.7%) in the control arm had died. OS data were
not mature. The estimated median OS was 30.0 months in the
zorifertinib arm and 28.4 months in the control arm (HR, 0.897;
95% Cl, 0.671-1.198). The 3 year OS rates were 43.4% in the zor-
ifertinib arm and 31.2% in the control arm. In patients who
received subsequent marketed third-generation EGFR-TKI treat-
ments, the estimated median OS was 37.3 months in the zorifer-
tinib arm and 31.8 months in the control arm (HR, 0.833; 95% Cl,
0.542-1.283), with 3 year OS rates of 51.7% versus 35.5%.

Safety

The rates of treatment-emergent AEs (TEAEs) were similar for the
zorifertinib and control arms (98.2% versus 98.6%). The most
common TEAEs with zorifertinib were increased aspartate amin-
otransferase (AST) (72.3% versus 57.8% with control), increased
alanine aminotransferase (ALT) (68.2% versus 58.7%), diarrhea
(64.5% versus 43.6%), and rash (55.9% versus 39.0%). The
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rates of grade >3 TEAEs were 74.1% and 30.3%. The most
common grade >3 TEAEs with zorifertinib were rash (13.6%
versus 0.5% with control), dermatitis acneiform (13.6% versus
0.5%), diarrhea (13.2% versus 0.9%), hypokalemia (12.3%
versus 1.8%), increased ALT (11.8% versus 11.5%), increased
y-glutamyltransferase (7.3% versus 2.3%), and increased AST
(6.8% versus 7.8%). Treatment-related TEAEs of any grade (inci-
dence >10%) and grade >3 (incidence >1%) assessed by the
investigator are summarized in Table 3. Skin and subcutaneous
tissue disorders and gastrointestinal events were the most com-
mon treatment-related TEAEs in the zorifertinib arm, and the
most common events were diarrhea (63.6%), rash (55.9%),
and dermatitis acneiform (33.6%). Any-grade treatment-related
QT prolongation occurred in 26 (11.8%) patients in the zoriferti-
nib arm and 23 (10.6%) in the control arm, while grade 3 events
occurred in 8 (3.6%) patients and 3 (1.4%) patients, respectively;
no grade 4-5 events occurred. No heart failure or cardiomyopa-
thy occurred in either arm. Recovery rates for treatment-related
TEAEs were high and similar between the two arms (any grade:
85.8% versus 84.9%; grade >3: 78.3% versus 78.6%). No
confirmed interstitial lung disease was diagnosed in the zoriferti-
nib arm (versus two patients in the control). The incidence of ner-
vous system and psychiatric disorders (any grade) was similar
between the two arms (24.5% versus 26.6% and 11.8% versus
11.0%, respectively); no new CNS-related safety signals arose.

The incidence of serious AEs (SAEs) was 29.5% with zoriferti-
nib and 14.2% with control (Table S3). These were considered
treatment related in 38 (17.3%) patients with zorifertinib and 9
(4.1%) with control. Treatment-related SAEs that occurred in
>2% patients included increased AST (3.6% versus 2.8%),
increased ALT (3.2% versus 2.8%), increased blood bilirubin
(8.2% versus 0.5%), and diarrhea (2.3% versus 0%).

A total of 25 (5.7%) patients experienced TEAEs leading to
death during the study and up to 28 days after their last dose
of study drug treatment—14 (6.4%) in the zorifertinib arm and
11 (5.0%) in the control arm. For the 14 zorifertinib-treated pa-
tients, the investigator-assessed relationship of death to zorifer-
tinib was unrelated in 13 (5.9%) patients, and the reasons for
death were PD (n = 5, 2.3%), tumor and cachexia (n = 2,
0.9%), and sleeping pills, pneumonia, cerebral bleeding, dep-
ressed consciousness, pulmonary embolism, and aortic dissec-
tion (n = 1 each, 0.5%); one patient’s death was of an unknown
reason, and the relevance could not be determined because the
patient died outside of hospital and no further details could be
obtained. For the 11 deaths in the control arm, the investi-
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gator-assessed relationship of the deaths to control treatment
was unrelated in all 11 patients, and the reasons for death
were PD (n = 7, 3.2%) and pneumonia, respiratory failure, cere-
bral infarction, and suicide (n = 1 each, 0.5%).

Rates of TEAEs leading to dose modification (including dose
reduction [50.0% versus 25.0%] and/or dose interruption
[50.9% versus 18.8%], 72.7% versus 19.3%) were higher with
zorifertinib than with control (Table S4). TEAEs leading to treat-
ment discontinuation occurred in more patients with zorifertinib
than with control (7.3% versus 3.7%), with each AE occurring
in no more than two (i.e., <1%) patients (Table S5). Post hoc an-
alyses showed that the efficacy with zorifertinib was not reduced
in patients who underwent dose reduction (Table S6).

DISCUSSION

EVEREST is the first multi-national RCT designed specifically to
address the unmet medical need for an up-front therapy for pa-
tients with EGFRm+ NSCLC and symptomatic or asymptomatic
CNS metastases. It is also the first phase 3 trial with a head-to-
head comparison of EGFR-TKIs in this patient population. The
study met its primary endpoint—first-line zorifertinib significantly
improved PFS compared with first-generation EGFR-TKIs in the
study population. The benefit trends with zorifertinib were
consistent across all subgroups and regardless of the assessor
or assessment criteria. Good intracranial efficacy was also
demonstrated, with significantly prolonged intracranial PFS
and improved intracranial response with zorifertinib compared
with first-generation EGFR-TKIs. In addition, the antitumor effi-
cacy was consistent with those reported in BLOOM and
CTONG1702."%° These are important findings for a population
of patients with a poor prognosis, poor quality of life, and
currently no standard treatment.?® In this study, third-generation
EGFR-TKIs were not selected as the comparator because, at the
time of study commencement, no third-generation EGFR-TKIs
were approved as first-line options for the study patient popula-
tion in China. Moreover, first-generation EGFR-TKIs remain the
mainstay of recommended first-line treatment in many devel-
oping regions, including most Southeast Asian countries, due
to cost and health insurance reimbursement considerations. Ico-
tinib, a first-generation EGFR-TKI, is also the preferred therapy
recommended in the ASCO-SNO-ASTRO guideline.®

Different from previous studies or subgroup analyses evalu-
ating EGFR-TKIs in this setting, antitumor activity was more
rigorously measured in this study. All CNS metastases in

Figure 2. Median PFS assessed by BICR per RECIST1.1 was significantly longer with zorifertinib than with control

Kaplan-Meier estimates of progression-free survival assessed by BICR using RECIST1.1 in the intention-to-treat population (A) and forest plot of subgroup
analysis of progression-free survival (B). Tick marks in the Kaplan-Meier plot show censoring of the data at the last time the subject was known to be alive and
progression free. BICR, blinded independent central review; CNS, central nervous system; ECOG PS, Eastern Cooperative Oncology Group performance status;
EGFR-TKI, epidermal growth factor receptor-tyrosine kinase inhibitor. RECIST1.1, Response Evaluation Criteria in Solid Tumors v.1.1.

®Based on Kaplan-Meier analysis.

PHazard ratios for all patients were based on a stratified Cox model, while those for subgroup analyses were based on an unstratified Cox model.

°Based on stratified log-rank test.

%Three patients in the zorifertinib arm and one patient in the control arm had no intracranial lesions assessed by BICR.

°One patient in each of the treatment arms harbored co-mutations of Exon 19Del and L858R; HR was not evaluable. For the patient in the zorifertinib arm,
progression-free survival was 17.2 months; the patient in the control arm was censored, with a progression-free survival of 8.9 months to the date of censor.
The longest diameter and category of intracranial target lesion.

9Zorifertinib: 13 patients from South Korea, 7 from Taiwan China, and 1 from Singapore; control: 11 patients from South Korea and 8 from Taiwan China.
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Figure 3. Median intracranial PFS was signifi-
cantly longer with zorifertinib versus control
Kaplan-Meier estimates of intracranial progression-free
survival assessed by BICR using (A) RECIST1.1 and
(B) mRECIST1.1 and by the investigator per (C) RE-
CIST1.1 and (D) RANO-BM (secondary endpoints). Tick
marks in these plots show censoring of the data at the
last time the subject was known to be alive and
progression free. BICR, blinded independent central
review; EGFR-TKI, epidermal growth factor receptor-
tyrosine kinase inhibitor; (m)RECIST1.1, (modified)
Response Evaluation Criteria in Solid Tumors v.1.1;
RANO-BM, Response Assessment in Neuro-Oncology
Brain Metastases.

®Based on Kaplan-Meier analysis.

PBased on stratified Cox model.

°Based on stratified log-rank test.
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Table 2. Summary of overall and intracranial tumor responses in the intention-to-treat population

Location/assessor/assessment criteria Zorifertinib Control HR or OR® (95% CI) p value®
Overall tumor response by BICR n =220 n=219 = =
per RECIST1.1
ORR,° % 68.6 58.4 1.553 (1.051-2.293) 0.0270
DCR, % 83.2 83.1 1.004 (0.609-1.654) 0.9878
BOR,° n (%)
CR 1(0.5) 0 - -
PR 150 (68.2) 128 (58.4) - -
SD 32 (14.5) 54 (24.7) - -
PD 19 (8.6) 29 (13.2) - -
Not evaluable 18 (8.2) 8(3.7) - -
DOR, months
Median (95% ClI) 8.2 (6.9-8.3) 6.8 (5.6-7.0) 0.801 (0.613-1.047) 0.0997
TTR,“ months
Median (95% ClI) 1.4 (1.4-1.4) 1.4 (1.4-1.4) 0.936 (0.732-1.196) 0.5670
Overall tumor response by n =220 n=219 - -
Investigators per RECIST1.1
ORR,® % 71.4 64.8 1.349 (0.902-2.016) 0.1445
DCR, % 84.5 84.9 0.974 (0.580-1.636) 0.9213
BOR,“ n (%)
CR 0 0 - -
PR 157 (71.4) 142 (64.8) - -
SD 29 (13.2) 44 (20.1) - -
PD 16 (7.3) 23 (10.5) - -
Not evaluable 18 (8.2) 10 (4.6) - -
DOR, months
Median (95% ClI) 9.7 (8.5-12.4) 8.4 (7.6-9.7) 0.817 (0.628-1.062) 0.1276
TTR,® months
Median (95% ClI) 1.4 (1.4-1.4) 1.4 (1.4-1.4) 0.969 (0.766-1.225) 0.7731
Intracranial tumor response n=144 n=137 - -
by BICR per RECIST1.1
Intracranial ORR,® % 74.3 62.8 1.710 (1.027-2.849) 0.0393
Intracranial DCR, % 84.0 81.8 1.152 (0.621-2.139) 0.6532
Intracranial BOR,® n (%) - - - -
CR 6 (4.2) 1(0.7) - -
PR 101 (70.1) 85 (62.0) - -
SD 14 (9.7) 26 (19.0) - -
PD 9 (6.3) 14 (10.2) - -
Not evaluable 14 (9.7) 11 (8.0) - -
Intracranial DOR,“ months n =107 n =286 - -
Median (95% ClI) 12.4 (9.0-18.0) 7.0 (6.7-9.7) 0.547 (0.368-0.813) 0.0023
Intracranial TTR,“ months - - - -
Median (95% ClI) 1.4 (1.4-1.4) 1.4 (1.3-1.4) 0.761 (0.564-1.026) 0.0478
Intracranial tumor response by n=127° n=122° - -
investigators per RANO-BM
Intracranial ORR,® % 75.6 62.3 1.904 (1.098-3.302) 0.0218
Intracranial DCR, % 85.8 82.0 1.313 (0.669-2.577) 0.4284
Intracranial BOR,® n (%) - - - -
CR 10(7.9) 3(2.5) - -
PR 86 (67.7) 73 (59.8) - -

(Continued on next page)
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Table 2. Continued

Location/assessor/assessment criteria Zorifertinib Control HR or OR® (95% Cl) p value®
SD 13 (10.2) 24 (19.7) - -
PD 8 (6.3) 12 (9.8) - -
Not evaluable 10(7.9) 10 (8.2) - -
Intracranial DOR,“ months n =96 n=76 - -
Median (95% ClI) 13.8 (8.5-22.1) 11.1 (8.3-14.0) 0.789 (0.501-1.244) 0.3037
Intracranial TTR,% months = = = =
Median (95% ClI) 1.4 (1.4-1.4) 1.4 (1.3-1.4) 0.821 (0.597-1.130) 0.1779

BICR, blinded independent central review; BOR, best overall response; CR, complete response; DCR, disease control rate; DOR, duration of response;
HR, hazard ratio; OR, odds ratio; ORR, objective response rate; PD, progressive disease; PR, partial response; RANO-BM, Response Assessment in
Neuro-Oncology Brain Metastases; RECIST1.1, Response Evaluation Criteria in Solid Tumors v.1.1; SD, stable disease; TTR, time to response.
20R for ORR and DCR and HR for DOR and TTR. HR was based on the stratified Cox model.

PBased on the stratified log-rank test.

°Complete or partial response was confirmed by two consecutive assessments with >4 week intervals.

9Based on Kaplan-Meier analysis.

°Evaluable patients in the intention-to-treat population (only patients with intracranial target lesions).

EVEREST were MRI confirmed and followed up regularly. Target
lesions were selected per the RECIST1.1 criteria. Comparatively,
evidence of the CNS activities of third-generation EGFR-TKIs
(e.g., osimertinib, lazertinib) was all derived from CNS subgroup
analyses (sample sizes range from 86 to 128) that were based on
retrospective review of available brain CT/MRI scans, which was
not mandated for all patients, and this limited the accuracy of
CNS PFS and CNS ORRs.?%'%"® per the FLAURA protocol,
CNS lesions were assessed as non-target lesions in the primary
analysis, which may impact an accurate assessment of PFS in
CNS-metastatic patients.?” For evaluation of CNS activity, intra-
cranial efficacy of third-generation EGFR-TKIs was evaluated
only per RECIST1.1 criteria, while besides RECIST1.1 criteria,
RANO-BM criteria, which are based on imaging response,
neurologic symptoms, and steroid use, were additionally used
in EVEREST, and the results also supported the significant
CNS activity of zorifertinib.

EVEREST was the first study well powered to analyze patients
with previously non-irradiated CNS metastases. None of the
enrolled patients had received prior intracranial radiotherapy.
In the CNS subgroup of FLAURA, 24.2% patients had prior intra-
cranial radiotherapy, and they showed numerically better CNS
ORRs compared with those without this prior treatment.'? The
results of EVEREST demonstrated the efficacy of zorifertinib
alone, excluding the impact of prior cranial radiotherapy.

The PFS and intracranial PFS of zorifertinib appeared to be
shorter than those of third-generation EGFR-TKIs.'>?” A plau-
sible reason is that patients with more severe disease were
enrolled in EVEREST. More patients had the L858R mutation or
higher CNS burden (e.g., in the CNS subgroup for osimertinib in
FLAURA, only 21 patients harbored L858R, 14 had >3 intracranial
lesions, and 22 had measurable intracranial lesions; the corre-
sponding data were 20, 4, and 18 patients, respectively, in the
CNS subgroup of lazertinib in LASER301).'>"® The PFS in pa-
tients harboring L858R or >3 intracranial lesions also supports
the benefit of zorifertinib. Different from third-generation EGFR-
TKils,?"~*° the extent of PFS improvement in patients harboring
L858R was similar to that for the overall population treated with
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zorifertinib. Patients with stable CNS symptoms were allowed
in EVEREST, while the CNS subgroup analysis for almonertinib
or furmonertinib only included patients without CNS symp-
toms.®° The results of EVEREST support the benefit of zorifertinib
in patients with diverse characteristics, including in those with
L858R, higher CNS disease burden, or CNS symptoms.

There is limited available evidence from head-to-head phase 3
RCTs on the efficacy of first-line sequential treatment versus
third-generation EGFR-TKIs. In the phase 2 APPLE trial, up-front
treatment with osimertinib showed a clinically meaningful lower
rate of brain progression, with no evidence of OS improvement
versus the sequential treatment approach.®’ So far, no OS data
of third-generation EGFR-TKIs as first-line monotherapy for pa-
tients with CNS metastases from prospective RCTs have been
published. Of note, in the FLAURA China study, osimertinib did
not appear to improve OS compared with gefitinib or erlotinib in
patients with CNS metastases (HR, 0.95).%" The median OS of osi-
mertinib monotherapy in patients with brain metastases ranged
from 19.6 to 28 months in retrospective studies.®*° In the
EVEREST study, 62% of patients developed the EGFR T790M
mutation on PD during first-line zorifertinib treatment, while
50% received subsequent third-generation EGFR-TKIs and
achieved a median OS of 37.3 months; the data are consistent
with the rate of EGFR T790M mutations (59%) and the OS results
(median 34.1 months) in CTONG1702.%° Based on the findings
above, the sequential approach of zorifertinib and third-genera-
tion EGFR-TKIs could provide a novel sequential treatment option
for patients with EGFRm+ NSCLC and CNS metastases.

The safety profile of zorifertinib was consistent with previous
findings."?® Gastrointestinal and skin toxicity were the most
common treatment-related TEAEs in the zorifertinib arm. Grade
>3 treatment-related TEAEs and serious TEAEs occurred more
frequently with zorifertinib than with control, but all were com-
mon and expected, as they are effects of EGFR inhibitor class
drugs and were manageable (most recovered) with dose modifi-
cation and/or symptomatic therapies. The incidence of dose
modification, which is one of the common clinical methods of
safety management, was higher with zorifertinib than with
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Table 3. Treatment-related adverse events in the safety analysis set
Zorifertinib (n = 220)

Control (n = 218)

Grade Grade

1-2 3 4 5 All 1-2 3 4 5 All
Any 70 (31.8) 139 (63.2) 5(.3) 1(0.5) 215(97.7) 165(75.7) 38(17.4) (0.9) 0(0) 205 (94.0)
Increased aspartate 137 (62.3) 14 (6.4) 1(0.5) 0(0) 152 (69.1) 105(48.2) 16(7.3) 0(0) 0(0) 121 (55.5)
aminotransferase
Increased alanine 121 (65.0) 23 (10.5) 1(0.5) 0(0) 145 (65.9) 100 (45.9) 22(10.1) 1(0.5) 0(0) 123 (56.4)
aminotransferase
Diarrhea 111 (50.5) 29 (13.2) 0(0) 0(0) 140 (63.6) 86 (39.4) 1(0.5) 0(0) 0(0) 87(39.9
Rash 3 (42.3) 30 (13.6) 0 (0) 0(0) 123 (55.9) 81 (37.2) 1(0.5) 0 (0) 0(0) 82(37.6)
Decreased appetite 5 (34.1) 10 (4.5) 0(0) 0(0) 85 (38.6) 26 (11.9) 0(0) 0(0) 0(0) 26(11.9
Increased blood bilirubin 6 (34.5) 4(1.8) 0(0) 0(0) 0 (36.4) 36 (16.5) 1(0.5) 0(0) 00 37(17.0)
Dermatitis acneiform 4 (20.0) 30 (13.6) 0(0) 0(0) 4 (33.6) 39 (17.9) 1(0.5) 0(0) 0(0) 40(18.3)
Paronychia 2 (28.2) 3(1.4) 0(0) 0(0) 5 (29.5) 28 (12.8) 0 (0) 0(0) 0(0) 28(12.9)
Proteinuria 6 (25.5) 0 0(0) 0(0) 6 (25.5) 19 (8.7) 0(0) 0(0) 0(0) 9(8.7)
Decreased weight 9 (22.3) 3(1.4) 0 (0) 0(0) 2 (23.6) 8(3.7) 0 (0) 0 (0) 00 8 (3.7)
Alopecia 51 (23.2) 0 0 (0) 0(0) 1(23.2) 18 (8.3) 0(0) 0(0) 0(0) 18(8.3)
Stomatitis 9 (17.7) 9 (4.1) 0 (0) 0(0) 48 (21.8) 11 (5.0) 0 (0) 0(0) 00 11(5.0)
Vomiting 0(18.2) 4(1.8) 0(0) 0(0) 4 (20.0) 13 (6.0) 0(0) 0(0) 00 13(6.0)
Nausea 1(18.6) 2(0.9) 0(0) 0(0) 3(19.5) 17 (7.8) 0 (0) 0(0) 0(0) 17(7.8)
Increased y-glutamyltransferase 28 (12.7) 12 (5.5) 2(0.9 0( 2 (19.1) 22 (10.1) 5(2.3) 0(0) 00 27(12.4)
Oral ulcer 9 (17.7) 1(0.5) 0(0) 0(0) 0(18.2) 8(8.3) 0(0) 0(0) 00 18(8.3)
Increased conjugated bilirubin 4 (15.5) 3(1.4) 1(0.5) 0(0) 8 (17.3) 25 (11.5) 1(0.5) 0(0) 0(0) 26(11.9)
Increased blood alkaline 7 (12.3) 9 (4.1) 0 (0) 0(0) 6 (16.4) 5(6.9) 0 (0) 0 (0) 0(0) 15(6.9)
phosphatase
Hypokalemia 6 (7.3) 13 (5.9) 1(0.5) 0(0) 0 (13.6) 7(3.2) 0(0) 0(0) 00 732
Increased blood creatinine 26 (11.8) 1(0.5) 0(0) 0 (0) 7 (12.3) 9 (4.1) 0(0) 0(0) 00 9@4.1)
Prolonged ECG QT 8(8.2) (3.6) 0(0) 0(0) 26 (11.8) 20(9.2) 3(1.4) (0) 0(0) 23(10.6)
Anemia 22 (10.0) 3(1.4) 0 (0) 0(0) 5 (11.4) 14 (6.4) 2(0.9) 0(0) 0(0) 16(7.3)
Pruritus 24 (10.9) 0(0) 0(0) 0(0) 4 (10.9) 32 (14.7) 0(0) 0(0) 0(0) 32(14.7)
Hypalbuminemia 23 (10.5) 0(0) 0 (0) 0(0) 3 (10.5) 8(3.7) 0 (0) (0) 00 8(3.7)
Dry skin 20 (9.1) 1(0.5) 0(0) 0(0) 21(9.5) 23 (10.6) 0(0) 0(0) 0(0) 23(10.6)

Data are n (%). Treatment-related adverse events occurring in >10% of patients in either treatment arm for all grades or in >1% at grade >3 are
shown. Patients with more than one event are counted only once in that category. ECG, electrocardiogram.

control, but AEs leading to treatment discontinuation were intracranial tumor burden and a higher proportion of patients

similar to other EGFR-TKIs (3.7%-18%).2" 2" Dose reduction
did not affect the efficacy, and tolerability-guided dose modifica-
tions enabled patients to manage AEs, continue with zorifertinib
treatment, and benefit from improved PFS, similar to the
approach for dacomitinib. No CNS-related safety signals, inter-
stitial lung disease, or definitive treatment-related fatal AEs
occurred. We believe that the incidence of AEs will gradually
decrease somewhat as physicians become more experienced
in prescribing zorifertinib, as was observed in other marketed
first-generation EGFR-TKIs.

The main strengths of this study are 4-fold: (1) EVEREST is the
first RCT focusing on patients with EGFRm+ disease and non-
irradiated symptomatic or asymptomatic CNS metastases, for
whom there is currently no bespoke treatment; (2) patients
enrolled were more clinically representative, being eligible
regardless of the presence of CNS symptoms, and had a higher

with poor prognostic EGFR L858R; (3) brain MRI scans were
mandatory, and all patients’ CNS lesions were brain MRI
confirmed at baseline and followed up regularly thereafter; and
(4) besides RECIST1.1 criteria, RANO-BM was also used, which
better validated the significant CNS activity of zorifertinib.

In conclusion, zorifertinib, a specifically designed EGFR-TKI
for patients with EGFRm+ NSCLC and CNS metastases with
complete CNS penetration and non-substrate of the blood-brain
barrier efflux protein, can significantly prolong systemic and
intracranial PFS compared with first-generation EGFR-TKIs as
a first-line treatment in patients with advanced EGFRm+
NSCLC and non-irradiated CNS metastases. Particular benefit
may be derived in patients with an EGFR L858R mutation, a
higher intracranial tumor burden, or CNS symptoms. Patients
may derive OS benefits with sequential use of zorifertinib and
third-generation EGFR-TKIs. AEs were as expected and
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manageable. This is the first RCT in patients with EGFRm+
NSCLC and non-irradiated CNS metastases, and the results
suggest that zorifertinib is a promising new treatment option
for this patient population.

Limitations of the study

There were several limitations. Firstly, the study was not double
blinded, which may introduce bias to the investigator’s assess-
ment results; therefore, BICR assessments were adopted to
minimize potential bias. Secondly, the third-generation EGFR-
TKls were not selected as the comparator, and this may limit
its clinical applicability, as third-generation EGFR-TKIs are the
preferred treatment recommended by most guidelines. Thirdly,
the randomized stratification factors did not include EGFR muta-
tion status (Exon 19Del versus L858R); however, the type of mu-
tation was well balanced between the two arms and did not
affect the validity of the study results. Finally, limited data were
obtained regarding acquired resistance mechanisms, and
further exploration is needed.

RESOURCE AVAILABILITY

Lead contact
Furtherinformation and requests for resources and reagents should be directed
to and will be fulfilled by the lead contact, Yi-Long Wu (syylwu@Iive.cn).

Materials availability
This study did not generate new unique reagents.

Data and code availability
e All data reported in this paper will be shared by the lead contact upon
request.
e This study did not generate any new codes.
o Any additional information required to reanalyze the data reported in this
paper is available from the lead contact upon request.

ACKNOWLEDGMENTS

We thank all study participants and their families; the investigators and study
teams at the participating sites, including Buhai Wang, Hongjun Gao, Guohua
Yu, Jie Hu, Zhixiang Zhuang, Eun Kyung Cho, Xiaosheng Hang, Dong-Wan
Kim, Ki-Hyeong Lee, Jin-Soo Kim, Li Zhang, Jin-Hyoung Kang, Hyun-Woo
Lee, Puey Ling Chia, Gyeong-Won Lee, Young Joo Min, Kyung-Hee Lee,
Bong-Seok Kim, James Chih-Hsin Yang, and Shang-Yin Wu; and the sponsor,
Alpha Biopharma (Jiangsu) Co., Ltd., China. Writing and editorial support was
provided by Jacqueline Kolston, PhD, and Molly Yu, PhD (Parexel), and funded
by Alpha Biopharma (Jiangsu).

AUTHOR CONTRIBUTIONS

Q.Z.,, M.-J.A,, J. Wang, and Y.-L.W. conceived, designed, or planned the
study. Q.Z,, Y. Yu, LX.,, M.-J.A., J. Wang, and Y.-L.W. analyzed the data
and interpreted the results. All authors were involved in patient recruitment
and data acquisition. Q.Z., Y. Yu, M.-J.A., J. Wang, and Y.-L.W. helped to
interpret the results. Q.Z., Y. Yu, Y. Cheng, ZW., M.-J.A., J. Wang, and
Y.-L.W. drafted the manuscript. Z.W. was involved in statistical analysis and
acted as project administrator. All authors had full access to the data reported
in this article and vouch for the completeness and accuracy of the data and
data analyses and adherence to the protocol. All authors revised and reviewed
this work and approved the final version of the submitted manuscript for pub-
lication and take full responsibility of its content, including the accuracy of the
data and the fidelity of the trial to the registered protocol and its statistical anal-
ysis. The corresponding authors had final responsibility for the decision to sub-
mit for publication.

12 Med 6, 1-14, January 10, 2025

Med

DECLARATION OF INTERESTS

Q.Z. declares lecture and presentation fees from AstraZeneca, Boehringer In-
gelheim, BMS, Eli Lilly, MSD, Pfizer, Roche, and Sanofi. S.L. declares grants or
contracts from AstraZeneca, Hutchison, BMS, Hengrui, BeiGene, Roche, and
Hansoh; consulting fees from AstraZeneca, Pfizer, Boehringer Ingelheim,
Hutchison Medipharma, Simcere, Zai Lab, GenomiCare, Yuhan, prIME
Oncology, Menarini, InventisBio, and Roche; lecture and presentation fees
from AstraZeneca, Roche, Hansoh, and Hengrui Therapeutics; participation
on a data safety monitoring board or advisory board for Roche, Regeneron,
AstraZeneca, and Xcovery Holdings; and a leadership or fiduciary role in the
Chinese Lung Cancer Associate and CSCO. Z. Wang is an employee of Alpha
Biopharma (Jiangsu) and declares no stock ownership in the company.
M.-J.A. declares consulting fees from AstraZeneca, Amgen, Merck, Takeda,
BMS, ONO, Roche, Daiichi-Sankyo, Janssen, Alpha Pharmaceuticals, Yuhan,
Arcus Biosciences, Eutilex, and VORONOI and lecture and presentation fees
from AstraZeneca, Amgen, Merck, Takeda, BMS, ONO, Roche, Daiichi-
Sankyo, Janssen, and Yuhan. Y.-L.W. declares consulting services for
AstraZeneca, Boehringer Ingelheim, Novartis, and Takeda; lecture and pre-
sentation fees from AstraZeneca, BeiGene, Boehringer Ingelheim, BMS, Eli
Lilly, MSD, Pfizer, Roche, and Sanofi; and grants or contracts from
AstraZeneca, Boehringer Ingelheim, BMS, Hengrui, and Roche.

STARX*METHODS

Detailed methods are provided in the online version of this paper and include
the following:

o KEY RESOURCES TABLE
o EXPERIMENTAL MODEL AND STUDY PARTICIPANT DETAILS
o Study design and participants
e METHOD DETAILS
o Procedures
o Outcomes
QUANTIFICATION AND STATISTICAL ANALYSIS
o ADDITIONAL RESOURCES

SUPPLEMENTAL INFORMATION

Supplemental information can be found online at https://doi.org/10.1016/].
med;j.2024.09.002.

Received: June 6, 2024
Revised: August 14, 2024
Accepted: September 5, 2024
Published: October 9, 2024

REFERENCES

1. Ahn,M.J.,Kim, D.W., Cho, B.C., Kim, S.W., Lee, J.S., Ahn, J.S., Kim, T.M.,
Lin, C.C., Kim, H.R., John, T., et al. (2017). Activity and safety of AZD3759
in EGFR-mutant non-small-cell lung cancer with CNS metastases
(BLOOM): a phase 1, open-label, dose-escalation and dose-expansion
study. Lancet Respir. Med. 5, 891-902. https://doi.org/10.1016/S2213-
2600(17)30378-8.

2. National Comprehensive Cancer Network (2024). NCCN Clinical Practice
Guidelines in Oncology (NCCN Guidelines®) Non-Small Cell Lung Cancer
Version 2.2024. https://www.nccn.org/professionals/physician_gls/pdf/
nscl.pdf.

3. Oncology Society of Chinese Medical Association, and Chinese Medical
Association Publishing House (2022). Chinese Medical Association guide-
line for clinical diagnosis and treatment of lung cancer (2022 edition).
Zhonghua Zhongliu Zazhi 44, 457-490. https://doi.org/10.3760/cma.].
cn112152-20220413-00255.

4. Chinese Association for Clinical Oncologists, Medical Oncology Branch of
Chinese International Exchange and Promotion Association for Medical


mailto:syylwu@live.cn
https://doi.org/10.1016/j.medj.2024.09.002
https://doi.org/10.1016/j.medj.2024.09.002
https://doi.org/10.1016/S2213-2600(17)30378-8
https://doi.org/10.1016/S2213-2600(17)30378-8
https://www.nccn.org/professionals/physician_gls/pdf/nscl.pdf
https://www.nccn.org/professionals/physician_gls/pdf/nscl.pdf
https://doi.org/10.3760/cma.j.cn112152-20220413-00255
https://doi.org/10.3760/cma.j.cn112152-20220413-00255

Please cite this article in press as: Zhou et al., First-line zorifertinib for EGFR-mutant non-small cell lung cancer with central nervous system metas-
tases: The phase 3 EVEREST trial, Med (2024), https://doi.org/10.1016/j.medj.2024.09.002

Med

10.

11.

12.

13.

14.

15.

16.

and Healthcare (2021). Clinical practice guideline for brain metastases of
lung cancer in China (2021 version). Zhonghua Zhongliu Zazhi 43,
269-281. https://doi.org/10.3760/cma.j.cn112152-20210104-00009.

. Passaro, A., Leighl, N., Blackhall, F., Popat, S., Kerr, K., Ahn, M.J., Arcila,

M.E., Arrieta, O., Planchard, D., de Marinis, F., et al. (2022). ESMO expert
consensus statements on the management of EGFR mutant non-small-
cell lung cancer. Ann. Oncol. 33, 466-487. https://doi.org/10.1016/].an-
nonc.2022.02.003.

. Vogelbaum, M.A., Brown, P.D., Messersmith, H., Brastianos, P.K., Burri,

S., Cahill, D., Dunn, I.F., Gaspar, L.E., Gatson, N.T.N., Gondi, V., et al.
(2022). Treatment for brain metastases: ASCO-SNO-ASTRO Guideline.
J. Clin. Oncol. 40, 492-516. https://doi.org/10.1200/JC0O.21.02314.

. Park, K., Tan, E.H., O’Byrne, K., Zhang, L., Boyer, M., Mok, T., Hirsh, V.,

Yang, J.C.H., Lee, K.H., Lu, S., et al. (2016). Afatinib versus gefitinib as
first-line treatment of patients with EGFR mutation-positive non-small-
cell lung cancer (LUX-Lung 7): a phase 2B, open-label, randomised
controlled trial. Lancet Oncol. 717, 577-589. https://doi.org/10.1016/
S1470-2045(16)30033-X.

. Shi, Y., Chen, G., Wang, X,, Liu, Y., Wu, L., Hao, Y., Liu, C., Zhu, S., Zhang,

X., Li, Y., et al. (2022). Central nervous system efficacy of furmonertinib
(AST2818) versus gefitinib as first-line treatment for EGFR-mutated
NSCLC: results from the FURLONG study. J. Thorac. Oncol. 17, 1297-
1305. https://doi.org/10.1016/}.jth0.2022.07.1143.

. Lu, S., Dong, X., Jian, H., Chen, J., Chen, G., Sun, Y., Ji, Y., Wang, Z., Shi,

J., Lu, J., et al. (2022). Aumolertinib activity in patients with CNS metasta-
ses and EGFR-mutated NSCLC treated in the randomized double-blind
phase Il trial (AENEAS). J. Clin. Oncol. 40, 9096. https://doi.org/10.
1200/JC0.2022.40.16_suppl.9096.

Lu, S., Zhou, J., Jian, H., Wu, L., Cheng, Y., Fan, Y., Fang, J., Chen, G.,
Zhang, Z., Lv, D., et al. (2022). LBA6 Befotertinib (D-0316) versus icotinib
as first-line therapy for patients with EGFR-mutated locally advanced or
metastatic non-small cell lung cancer: a multicentre, open-label, random-
ized phase Ill study. Ann. Oncol. 33, S1553. https://doi.org/10.1016/j.an-
nonc.2022.10.333.

Wu, Y.L., Ahn, M.J., Garassino, M.C., Han, J.Y., Katakami, N., Kim, H.R.,
Hodge, R., Kaur, P., Brown, A.P., Ghiorghiu, D., et al. (2018). CNS efficacy
of osimertinib in patients with T790M-positive advanced non-small-cell
lung cancer: data from a randomized phase lll trial (AURAB). J. Clin. Oncol.
36, 2702-2709. https://doi.org/10.1200/JC0.2018.77.9363.

Reungwetwattana, T., Nakagawa, K., Cho, B.C., Cobo, M., Cho, E.K., Ber-
tolini, A., Bohnet, S., Zhou, C., Lee, K.H., Nogami, N., et al. (2018). CNS
response to osimertinib versus standard epidermal growth factor receptor
tyrosine kinase inhibitors in patients with untreated EGFR-mutated
advanced non-small-cell lung cancer. J. Clin. Oncol. 36, JCO2018783118.
https://doi.org/10.1200/JC0.2018.78.3118.

Soo, R.A., Cho, B.C., Kim, J.H., Ahn, M.J., Lee, K.H., Zimina, A., Orlov, S.,
Bondarenko, I., Lee, Y.G., Lim, Y.N., et al. (2023). Central Nervous System
Outcomes of Lazertinib Versus Gefitinib in EGFR-Mutated Advanced
NSCLC: A LASER301 Subset Analysis. J. Thorac. Oncol. 18, 1756-1766.
https://doi.org/10.1016/j.jtho.2023.08.017.

Yamaguchi, H., Wakuda, K., Fukuda, M., Kenmotsu, H., Mukae, H., Ito, K.,
Chibana, K., Inoue, K., Miura, S., Tanaka, K., et al. (2021). A phase Il study
of osimertinib for radiotherapy-naive central nervous system metastasis
from NSCLC: results for the T790M cohort of the OCEAN study
(LOGIK1603/WJOG9116L). J. Thorac. Oncol. 16, 2121-2132. https://doi.
org/10.1016/}.jtho.2021.07.026.

Wu, Y.L., Zhou, C., Cheng, Y., Lu, S., Chen, G.Y., Huang, C., Huang, Y.S.,
Yan, H.H., Ren, S., Liu, Y., and Yang, J.J. (2013). Erlotinib as second-line
treatment in patients with advanced non-small-cell lung cancer and
asymptomatic brain metastases: a phase Il study (CTONG-0803). Ann.
Oncol. 24, 993-999. https://doi.org/10.1093/annonc/mds529.

Xie, L., Nagpal, S., Wakelee, H.A., Li, G., Soltys, S.G., and Neal, J.W.
(2019). Osimertinib for EGFR-mutant lung cancer with brain metastases:

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

¢? CellPress

results from a single-center retrospective study. Oncol. 24, 836-843.
https://doi.org/10.1634/theoncologist.2018-0264.

Yang, J.J., Zhou, C., Huang, Y., Feng, J., Lu, S., Song, Y., Huang, C., Wu,
G., Zhang, L., Cheng, Y., et al. (2017). Icotinib versus whole-brain irradia-
tion in patients with EGFR-mutant non-small-cell lung cancer and multiple
brain metastases (BRAIN): a multicentre, phase 3, open-label, parallel,
randomised controlled trial. Lancet Respir. Med. 5, 707-716. https://doi.
org/10.1016/S2213-2600(17)30262-X.

Hou, X., Li, M., Wu, G., Feng, W., Su, J., Jiang, H., Jiang, G., Chen, J.,
Zhang, B., You, Z., et al. (2023). Gefitinib plus chemotherapy vs gefitinib
alone in untreated EGFR-mutant non-small cell lung cancer in patients
with brain metastases: the GAP BRAIN open-label, randomized, multi-
center, phase 3 study. JAMA Netw. Open 6, €2255050. https://doi.org/
10.1001/jamanetworkopen.2022.55050.

Janne, P.A., Planchard, D., Kobayashi, K., Cheng, Y., Lee, C.K., Valdi-
viezo, N., Laktionov, K., Yang, T.Y., Yu, Y., Kato, T., et al. (2024). CNS Ef-
ficacy of Osimertinib With or Without Chemotherapy in Epidermal Growth
Factor Receptor-Mutated Advanced Non-Small-Cell Lung Cancer. J. Clin.
Oncol. 42, 808-820. https://doi.org/10.1200/JC0O.23.02219.

Ramalingam, S.S., Vansteenkiste, J., Planchard, D., Cho, B.C., Gray, J.E.,
Ohe, Y., Zhou, C., Reungwetwattana, T., Cheng, Y., Chewaskulyong, B.,
et al. (2020). Overall Survival with Osimertinib in Untreated, EGFR-
Mutated Advanced NSCLC. N. Engl. J. Med. 382, 41-50. https://doi.org/
10.1056/NEJMoa1913662.

Kuo, C.Y., Tsai, M.J., Hung, J.Y., Wu, K.L., Tsai, Y.M., Tsai, Y.C., Chuang,
C.H., Lee, T.H., Chen, H.C., Yang, C.J., and Chong, |.W. (2022). Different
Tyrosine Kinase Inhibitors Used in Treating EGFR-Mutant Pulmonary
Adenocarcinoma with Brain Metastasis and Intracranial Intervention
Have No Impact on Clinical Outcomes. Cancers 15, 187. https://doi.org/
10.3390/cancers15010187.

Yang, Z., Guo, Q., Wang, Y., Chen, K., Zhang, L., Cheng, Z., Xu, Y., Yin, X.,
Bai, Y., Rabbie, S., et al. (2016). AZD3759, a BBB-penetrating EGFR inhib-
itor for the treatment of EGFR mutant NSCLC with CNS metastases. Sci.
Transl. Med. 8, 368ra172. https://doi.org/10.1126/scitranslmed.aag0976.

Zeng, Q., Wang, J., Cheng, Z., Chen, K., Johnstrédm, P., Varnés, K., Li,
D.Y., Yang, Z.F., and Zhang, X. (2015). Discovery and evaluation of clinical
candidate AZD3759, a potent, oral active, central nervous system-pene-
trant, epidermal growth factor receptor tyrosine kinase inhibitor. J. Med.
Chem. 58, 8200-8215. https://doi.org/10.1021/acs.jmedchem.5b01073.

Cheng, H., and Perez-Soler, R. (2018). Leptomeningeal metastases in
non-small-cell lung cancer. Lancet Oncol. 19, e43-e55. https://doi.org/
10.1016/S1470-2045(17)30689-7.

Maggie Liu, S.Y., Dong, X.R., Wang, Z., Du, Y., Cui, J.W., Chu, Q., Xu, B.F.,
Zheng, M.Y., Deng, J.Y., Lu, C., et al. (2023). Efficacy, safety and dose se-
lection of AZD3759 in patients with untreated EGFR-mutated non-small-
cell lung cancer and central nervous system metastases in China
(CTONG1702-Arm 8): a multi-center, single-arm, phase 2 trial. EClinical-
Medicine 64, 102238. https://doi.org/10.1016/j.eclinm.2023.102238.

Ge, M., Zhuang, Y., Zhou, X., Huang, R., Liang, X., and Zhan, Q. (2017).
High probability and frequency of EGFR mutations in non-small cell lung
cancer with brain metastases. J. Neuro Oncol. 135, 413-418. https://
doi.org/10.1007/s11060-017-2590-x.

Soria, J.C., Ohe, Y., Vansteenkiste, J., Reungwetwattana, T., Chewasku-
lyong, B., Lee, K.H., Dechaphunkul, A., Imamura, F., Nogami, N., Kurata,
T., et al. (2018). Osimertinib in Untreated EGFR-Mutated Advanced Non-
Small-Cell Lung Cancer. N. Engl. J. Med. 378, 113-125. https://doi.org/
10.1056/NEJMoa1713137.

Shi, Y., Chen, G., Wang, X., Liu, Y., Wu, L., Hao, Y., Liu, C., Zhu, S., Zhang,
X., Li, Y., etal. (2022). Furmonertinib (AST2818) versus gefitinib as first-line
therapy for Chinese patients with locally advanced or metastatic EGFR
mutation-positive non-small-cell lung cancer (FURLONG): a multicentre,
double-blind, randomised phase 3 study. Lancet Respir. Med. 70, 1019—
1028. https://doi.org/10.1016/S2213-2600(22)00168-0.

Med 6, 1-14, January 10, 2025 13



https://doi.org/10.3760/cma.j.cn112152-20210104-00009
https://doi.org/10.1016/j.annonc.2022.02.003
https://doi.org/10.1016/j.annonc.2022.02.003
https://doi.org/10.1200/JCO.21.02314
https://doi.org/10.1016/S1470-2045(16)30033-X
https://doi.org/10.1016/S1470-2045(16)30033-X
https://doi.org/10.1016/j.jtho.2022.07.1143
https://doi.org/10.1200/JCO.2022.40.16_suppl.9096
https://doi.org/10.1200/JCO.2022.40.16_suppl.9096
https://doi.org/10.1016/j.annonc.2022.10.333
https://doi.org/10.1016/j.annonc.2022.10.333
https://doi.org/10.1200/JCO.2018.77.9363
https://doi.org/10.1200/JCO.2018.78.3118
https://doi.org/10.1016/j.jtho.2023.08.017
https://doi.org/10.1016/j.jtho.2021.07.026
https://doi.org/10.1016/j.jtho.2021.07.026
https://doi.org/10.1093/annonc/mds529
https://doi.org/10.1634/theoncologist.2018-0264
https://doi.org/10.1016/S2213-2600(17)30262-X
https://doi.org/10.1016/S2213-2600(17)30262-X
https://doi.org/10.1001/jamanetworkopen.2022.55050
https://doi.org/10.1001/jamanetworkopen.2022.55050
https://doi.org/10.1200/JCO.23.02219
https://doi.org/10.1056/NEJMoa1913662
https://doi.org/10.1056/NEJMoa1913662
https://doi.org/10.3390/cancers15010187
https://doi.org/10.3390/cancers15010187
https://doi.org/10.1126/scitranslmed.aag0976
https://doi.org/10.1021/acs.jmedchem.5b01073
https://doi.org/10.1016/S1470-2045(17)30689-7
https://doi.org/10.1016/S1470-2045(17)30689-7
https://doi.org/10.1016/j.eclinm.2023.102238
https://doi.org/10.1007/s11060-017-2590-x
https://doi.org/10.1007/s11060-017-2590-x
https://doi.org/10.1056/NEJMoa1713137
https://doi.org/10.1056/NEJMoa1713137
https://doi.org/10.1016/S2213-2600(22)00168-0

Please cite this article in press as: Zhou et al., First-line zorifertinib for EGFR-mutant non-small cell lung cancer with central nervous system metas-
tases: The phase 3 EVEREST trial, Med (2024), https://doi.org/10.1016/j.med;j.2024.09.002

¢? CellPress

29.

30.

31.

32.

33.

14

Lu, S., Dong, X., Jian, H., Chen, J., Chen, G., Sun, Y., Ji, Y., Wang, Z., Shi,
J., Lu, J., et al. (2022). AENEAS: Arandomized phase lll trial of aumolertinib
versus gefitinib as first-line therapy for locally advanced or metastaticnon-
small-cell lung cancer with EGFR exon 19 deletion or L858R mutations.
J. Clin. Oncol. 40, 3162-3171. https://doi.org/10.1200/JC0O.21.02641.
Remon, J., Besse, B., Aix, S.P., Callejo, A., Al-Rabi, K., Bernabe, R., Greil-
lier, L., Majem, M., Reguart, N., Monnet, |., et al. (2024). Overall Survival
From the EORTC LCG-1613 APPLE Trial of Osimertinib Versus Gefitinib
Followed by Osimertinib in Advanced EGFR-Mutant Non-Small-Cell
Lung Cancer. J. Clin. Oncol. 42, 1350-1356. https://doi.org/10.1200/
JC0.23.01521.

Cheng, Y., He, Y., Li, W, Zhang, H.L., Zhou, Q., Wang, B., Liu, C., Walding,
A., Saggese, M., Huang, X., et al. (2021). Osimertinib Versus Comparator
EGFR TKI as First-Line Treatment for EGFR-Mutated Advanced NSCLC:
FLAURA China, A Randomized Study. Target. Oncol. 16, 165-176.
https://doi.org/10.1007/s11523-021-00794-6.

Yu, F., Ni, J., Zeng, W., Zhou, Y., Guo, T., Zeng, Y., Zhao, Y., Li, S., Li, Y.,
Yang, X., et al. (2021). Clinical Value of Upfront Cranial Radiation Therapy
in Osimertinib-Treated Epidermal Growth Factor Receptor-Mutant Non-
Small Cell Lung Cancer With Brain Metastases. Int. J. Radiat. Oncol.
Biol. Phys. 111, 804-815. https://doi.org/10.1016/].ijrobp.2021.05.125.
Zhai, X., Li, W., Li, J., Jia, W., Jing, W., Tian, Y., Xu, S., Li, Y., Zhu, H., and
Yu, J. (2021). Therapeutic effect of osimertinib plus cranial radiotherapy
compared to osimertinib alone in NSCLC patients with EGFR-activating

Med 6, 1-14, January 10, 2025

34.

35.

36.

37.

Med

mutations and brain metastases: a retrospective study. Radiat. Oncol.
16, 233. https://doi.org/10.1186/s13014-021-01955-7.

Zhao, Y., Li, S., Yang, X., Chu, L., Wang, S., Tong, T., Chu, X, Yu, F., Zeng,
Y., Guo, T., et al. (2022). Overall survival benefit of osimertinib and clinical
value of upfront cranial local therapy in untreated EGFR-mutant nonsmall
cell lung cancer with brain metastasis. Int. J. Cancer 750, 1318-1328.
https://doi.org/10.1002/ijc.33904.

Takeyasu, Y., Yoshida, T., Masuda, K., Matsumoto, Y., Shinno, Y., Okuma,
Y., Goto, Y., Horinouchi, H., Yamamoto, N., and Ohe, Y. (2024). Distinct
Progression and Efficacy of First-Line Osimertinib Treatment According
to Mutation Subtypes in Metastatic NSCLC Harboring EGFR Mutations.
JTO Clin. Res. Rep. 5, 100636. https://doi.org/10.1016/j.jtocrr.2024.
100636.

Niu, L., Wu, H., Gao, R., Chen, L., Wang, J., Duan, H., Long, Y., Xie, Y.,
Zhou, Q., and Zhou, R. (2024). Optimal sequence of LT for symptomatic
BM in EGFR-mutant NSCLC: a comparative study of first-line EGFR-
TKls with/without upfront LT. J. Cancer Res. Clin. Oncol. 150, 94.
https://doi.org/10.1007/s00432-023-05538-9.

Wu, Y.L., Cheng, Y., Zhou, X., Lee, K.H., Nakagawa, K., Niho, S., Tsuji, F.,
Linke, R., Rosell, R., Corral, J., et al. (2017). Dacomitinib versus gefitinib as
first-line treatment for patients with EGFR-mutation-positive non-small-
cell lung cancer (ARCHER 1050): a randomised, open-label, phase 3 trial.
Lancet Oncol. 18, 1454-1466. https://doi.org/10.1016/S1470-2045(17)
30608-3.


https://doi.org/10.1200/JCO.21.02641
https://doi.org/10.1200/JCO.23.01521
https://doi.org/10.1200/JCO.23.01521
https://doi.org/10.1007/s11523-021-00794-6
https://doi.org/10.1016/j.ijrobp.2021.05.125
https://doi.org/10.1186/s13014-021-01955-7
https://doi.org/10.1002/ijc.33904
https://doi.org/10.1016/j.jtocrr.2024.100636
https://doi.org/10.1016/j.jtocrr.2024.100636
https://doi.org/10.1007/s00432-023-05538-9
https://doi.org/10.1016/S1470-2045(17)30608-3
https://doi.org/10.1016/S1470-2045(17)30608-3

Please cite this article in press as: Zhou et al., First-line zorifertinib for EGFR-mutant non-small cell lung cancer with central nervous system metas-
tases: The phase 3 EVEREST trial, Med (2024), https://doi.org/10.1016/j.medj.2024.09.002

Med

¢? CellPress

STARXMETHODS

KEY RESOURCES TABLE

REAGENT or RESOURCE SOURCE IDENTIFIER

Biological samples

Human tumor tissues (for tumor EGFR mutations) N/A N/A

Human plasma (for ctDNA EGFR mutations) N/A N/A

Chemicals, peptides, and recombinant proteins

Zorifertinib Alpha Biopharma Zorifertinib (AZD3759)
(Jiangsu) Co., Ltd

Gefitinib AstraZeneca Gefitinib

Erlotinib Roche Erlotinib (Tarceva)

Critical commercial assays

Detection of EGFR
mutations in tumor/ctDNA.

MEDx TMC (http://www.MEDXTMC.cn)

QIASeq Comprehensive Cancer
Panel (275) (NGS)

Deposited data

Clinicaltrials.gov record https://clinicaltrials.gov/study/NCT03653546 NCT03653546
Software and algorithms

Statistical Analysis Software Version 9.4 SAS, Cary, NC, USA N/A

Other

CT Sourced locally at study sites N/A

MRI Sourced locally at study sites N/A

EXPERIMENTAL MODEL AND STUDY PARTICIPANT DETAILS

Study design and participants
EVEREST was a phase 3, open-label RCT initiated at 58 sites across mainland China, South Korea, Taiwan, and Singapore (Table S7).
Eligible patients were adults (aged > 18 years) with histologically or cytologically confirmed advanced EGFRm+ (Exon 19Del and/or
L858R) NSCLC and MRI-proven CNS metastases with stable CNS symptoms (without any systemic corticosteroid or anticonvulsant
therapy for at least 2 weeks prior to study treatment) or without CNS symptoms, and an Eastern Cooperative Oncology Group per-
formance status (ECOG PS) of 0 or 1. Patients with coexisting leptomeningeal metastases were allowed (leptomeningeal metastases
can be diagnosed with MRI or cerebrospinal fluid cytology). Patients with prior systemic treatment for advanced NSCLC and radi-
ation therapy for CNS metastases were ineligible. Patients had to have at least one intracranial or extracranial (non-irradiated) target
lesion. Exclusion criteria included EGFR T790M, or KRAS or cMET mutations, prior CNS injury with persistent neurological deficits
that could confound neurological assessment, and inadequate organ function (Method S1).

Participant information on sex, age, and race was self-reported. Information on gender and socioeconomic status was not
collected.

The ethics committee at each site approved the protocol (online only) and any amendments. The trial was conducted in accor-
dance with the Declaration of Helsinki and the International Conference on Harmonisation Good Clinical Practice guidelines. All pa-
tients provided written informed consent to participate in the study.

METHOD DETAILS

Procedures
Patients were randomized 1:1 to receive zorifertinib (200 mg twice daily) or a first-generation EGFR-TKI (control arm: gefitinib
[250 mg; mainland China and South Korea] or erlotinib [150 mg; Taiwan and Singapore] once daily) centrally via an interactive
web-response system using a randomization scheme stratified by sex (male versus female), smoking status (never versus cur-
rent/former), and ECOG PS (0 versus 1) (Figure S3). Study treatment continued until RECIST1.1-defined PD, unacceptable treat-
ment-related toxicity, or other protocol-specified stopping criteria were met. Dose interruptions and dose reductions were allowed
to manage grade >3 adverse events (AEs) or unacceptable treatment-related toxicity.

EGFR mutation (Exon 19Del and/or L858R) was detected by the regulatory authority-approved method using tumor tissue or
plasma. Radiographic examination (CT/MRI), mini-mental state examination, EORTC QLQ-C30, and QLQ-BN20 were conducted
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at baseline and every 6 weeks thereafter until documented objective PD. Neurological examinations per RANO criteria were per-
formed at screening, on day 1 of the first cycle of treatment, and at the clinical visit for each subsequent treatment cycle until PD
or death (not due to PD), or off study for any reason. Patients were followed for survival every 6 weeks after PD.

AEs were recorded from randomization to 28 days after study treatment discontinuation. TEAEs were defined as any AEs, regard-
less of relevance, that occurred from first dose to 28 days after the last dose. Treatment-related TEAEs were any AEs that were
deemed by the investigator to be related to study treatments.

Outcomes

The primary endpoint was PFS assessed by blinded independent central review (BICR) per RECIST1.1. Secondary endpoints
included PFS assessed by the investigator per RECIST1.1 and by BICR per modified RECIST1.1 (mRECIST1.1"), intracranial and
extracranial PFS, overall/intracranial/extracranial ORR, disease control rate, duration of response (DOR), time to response assessed
by the investigator and BICR per RECIST1.1, mRECIST1.1, or (for intracranial disease only) RANO-BM, and OS (definitions for end-
points are available in the protocol [online only]). Mechanisms of acquired resistance of first-line zorifertinib was an exploratory
endpoint. AEs were graded for severity using National Cancer Institute Common Terminology Criteria for Adverse Events version 5.0.

QUANTIFICATION AND STATISTICAL ANALYSIS

Efficacy was analyzed in all randomized patients (intention-to-treat population, full analysis set; Method S2). Safety was analyzed in
all patients who received at least one dose of study treatment (safety analysis set). The planned enrollment for this study was 432
patients (216 in each treatment arm), providing 80% power to detect (for the primary endpoint) a significant prolongation of PFS
with zorifertinib over control, assuming a 10% annual dropout rate and a two-sided « of 0.05. Time-to-event parameters were eval-
uated using Kaplan-Meier methodology; comparisons between treatment arms used the stratified log rank test. The HR and corre-
sponding 95% confidence intervals (Cls) between the two arms for the primary endpoint were calculated using a stratified Cox
regression model. In the final primary analysis, superiority of zorifertinib over first-generation EGFR-TKIs required a log rank test
two-sided p value of <0.05. Sensitivity analyses for primary endpoint were conducted in the per-protocol set and under the following
alternative censoring conditions: the effect of new antitumor therapy, missing tumor assessment, and withdrawal from treatment. All
statistical tests were two-sided with a type | error rate of 0.05.
All analyses were conducted using Statistical Analysis Software (Version 9.4).

ADDITIONAL RESOURCES

The protocol is provided in the supplemental information. The trial was registered on Clincaltrials.gov, NCT03653546: https://
clinicaltrials.gov/study/NCT03653546.
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