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There is a need for novel therapies for patients with previously treated HER2-
positive gastroesophageal adenocarcinoma (GEA). This phase 1
(NCT02892123) dose-escalation and expansion trial evaluated zanidatamab (a
dual HER2-targeted bispecific antibody) + chemotherapy in previously treated
patients with HER2-expressing, locally advanced/metastatic cancers. Here, we
report the outcomes for GEA cohorts receiving zanidatamab monotherapy or
with chemotherapy (paclitaxel or capecitabine). The primary endpoint was
safety and tolerability. Secondary endpoints were objective response rate
(ORR), disease control rate, progression-free survival, pharmacokinetics, and
immunogenicity. Seventy patients were enrolled (n =29 monotherapy; n =41
combination therapy); most received prior HER2-targeted agents (mono-
therapy, 93%; combination therapy, 95%). With monotherapy, 69% of patients
had any-grade treatment-related AEs (TRAEs); 17% had grade > 3 TRAEs. The
most common any-grade TRAEs were diarrhea (41%) and infusion-related
reactions (24%). With combination therapy, 98% of patients had any-grade
TRAEs; 51% had grade = 3 TRAEs. The most common any-grade TRAEs were
diarrhea (68%) and fatigue (44%). Confirmed ORR was 32.1% (95% confidence
interval [CI] 15.9-52.4) with monotherapy and 48.6% (95% Cl 31.9-65.6) with
combination therapy. In heavily pre-treated patients with HER2-expressing
GEA, zanidatamab + chemotherapy had a manageable safety profile and pro-
mising antitumor activity.

Human epidermal growth factor receptor 2 (HER2) is a validated bio-  with gene amplification by fluorescence in situ hybridization (FISH)*?,
marker that is overexpressed in approximately 20% of gastro- has largely been reported to be a negative prognostic factor for GEA,
esophageal adenocarcinomas (GEAs), including adenocarcinomas of  while also being predictive of response to HER2-targeted therapy®™’.

the gastroesophageal junction (GEJ), stomach, and distal esophagus'™. The HER2-targeted antibody trastuzumab with pembrolizumab in
HER2-positivity, defined as immunohistochemistry (IHC) 3+ or IHC 2+ combination with chemotherapy is the preferred first-line treatment
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Fig. 1| Cohort overview. Cap capecitabine, FISH fluorescent in situ hybridization,
GEA gastroesophageal adenocarcinoma, HER2 human epidermal growth factor
receptor 2, IHC immunohistochemistry, QW every week, Q2W every 2 weeks, Q3W

every 3 weeks, Pac paclitaxel, PD progressive disease. "HER2-positive defined as IHC
3+ or IHC 2+/FISH+. "Response evaluable analysis set.

for patients with HER2-positive GEA and with tumors having a pro-
grammed death-ligand 1 combined positive score (CPS) =1, based on
results from the KEYNOTE-811 phase 3 trial'°™. For patients with HER2-
positive GEA and a CPS <1, the preferred first-line treatment remains
trastuzumab plus chemotherapy based on the phase 3 Trastuzumab
for Gastric Cancer (ToGA trial)'>'*"*. After progression on first-line
therapy, trastuzumab deruxtecan, a HER2-targeted antibody-drug
conjugate, is the preferred HER2-targeted therapy based on the results
of the phase 2 DESTINY-GastricO1 and DESTINY-Gastric02 trials' >,
To date, other HER2-targeted agents have not demonstrated sig-
nificant benefits in any treatment setting”'®. As approved HER2-
targeted treatments for GEA are limited, there remains a need for novel
therapies in HER2-positive GEA to improve outcomes for patients.

Zanidatamab is a humanized, bispecific, immunoglobulin G iso-
type 1-like antibody under clinical development for the treatment of
HER2-expressing cancers, including HER2-positive GEA". Zanidatamab
has a unique mechanism of binding whereby it targets two distinct
non-overlapping HER2 domains (extracellular domains 4 and 2)%. Its
structure promotes binding in trans, enabling it to crosslink neigh-
boring HER2 proteins, creating large clusters on the surface of the cell.
Zanidatamab clustering leads to multiple mechanisms of action,
including the induction of complement-dependent cytotoxicity and
other immune-mediated effects (e.g.,, antibody-dependent cellular
cytotoxicity [ADCC] and phagocytosis [ADCP]); the prevention of
HER2 dimerization and intracellular signaling; and facilitating HER2
internalization and subsequent degradation’”. Zanidatamab has
demonstrated greater in vivo antitumor activity than trastuzumab in a
high HER2-expressing (IHC 3+) xenograft model of gastric cancer.

A first-in-human, phase 1, multi-part dose-escalation and expan-
sion study (NCT02892123) evaluated zanidatamab in patients with
advanced or metastatic HER2-expressing solid tumors, including
GEA”. As previously reported, zanidatamab monotherapy was well
tolerated and demonstrated encouraging antitumor activity in
patients with HER2-expressing tumors, including biliary tract cancer
and colorectal cancer?.

During dose-escalation (Part 1), no dose-limiting toxicities were
observed, and the maximum tolerated dose was not reached”. The

primary analysis of Part 1 and Part 2 (dose expansion) did not report
data from patients with GEA. Here, we report the results in patients
with previously treated HER2-expressing GEA (IHC 3+ or 2+, regardless
of FISH status) from the zanidatamab monotherapy expansion cohort
(Part 2) and the zanidatamab plus chemotherapy group (Part 3).

Results

Patient disposition and demographics

Patients were enrolled from September 1, 2016, to March 13, 2021.
The data cutoff for this analysis was May 1, 2023. The cohort over-
view is shown in Fig. 1, which presents the recommended doses of
zanidatamab as determined in the dose-escalation phase (Part 1) of
the study®. In the zanidatamab monotherapy group, 29 patients had
GEA, 28 had HER2-positive GEA and one had a HER2-status IHC 2+/
FISH-. In the zanidatamab plus chemotherapy group, of 41 patients
with GEA, 27 had HER2-positive GEA and 14 had IHC 2+/FISH-.
Patients in the zanidatamab plus paclitaxel groups (n=24 total)
received zanidatamab 20 mg/kg (n=11) or 25mg/kg once every
2 weeks (Q2W) plus paclitaxel (n=13). Patients in the zanidatamab
plus capecitabine groups (n =17 total) received zanidatamab 20 mg/
kg Q2W (n=6) or 30 mg/kg once every 3 weeks (Q3W) plus capeci-
tabine (n=11). At data cutoff, 64 of 70 (91.4%) total patients dis-
continued from the study (n=29 [100%] in the monotherapy group;
n=35 [85.4%] in the combination therapy group). Among the six
patients in the combination group who had not discontinued from
the study at data cutoff, two had discontinued paclitaxel but were
still receiving zanidatamab and four continued to receive combina-
tion therapy. The median (range) number of treatment cycles initi-
ated in the monotherapy and combination therapy groups were 4
(1-24) months and 8 (1-60) months, respectively; in the combination
therapy groups there was no difference in the number of treatment
cycles between paclitaxel and capecitabine. The most common rea-
son for treatment discontinuation was disease progression (69.0% in
the monotherapy and 77.1% in the combination therapy group;
Fig. 1). Median (range) duration of follow-up was 4.8 (0.1-24.0)
months in the monotherapy and 7.4 (0.2-55.3) months in the com-
bination therapy group.
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Demographics and clinical characteristics are shown in Table 1
and Supplementary Table 2. The representativeness of study partici-
pants is presented in Supplementary Table 3. Overall, most patients
who received zanidatamab monotherapy had gastric, followed by GEJ,
then esophageal cancer. Most patients had an Eastern Cooperative
Oncology Group performance status (ECOG PS) of 1 and stage IV dis-
ease at time of diagnosis. Patients received a median (range) of 2 (0-7)
prior systemic therapies (one patient in the zanidatamab monotherapy
group was enrolled without prior systemic therapy, which was docu-
mented as a protocol deviation). These baseline characteristics were
similar in patients who received zanidatamab combination therapy.
Almost all patients had received trastuzumab (93% in the monotherapy
group, 95% in the combination therapy group).

Safety

In patients who received zanidatamab monotherapy, at least one
treatment-emergent adverse event (TEAE) of any grade was reported
in 97% (28/29) of patients; 52% (n =15) had grade > 3 TEAEs. In patients
who received zanidatamab plus chemotherapy, at least one TEAE of
any grade was reported in 100% of patients; 78% (n = 32) patients had
grade > 3 TEAEs. A summary of TEAEs in the monotherapy and com-
bination groups is shown in Supplementary Table 4.

Overall, 69% (20/29) of patients who received zanidatamab
monotherapy had a treatment-related adverse event (TRAE) of any
grade. Most were grade 1 or 2, whereas 17% (5/29) of patients experi-
enced grade 3 events. There were no grade 4 or 5 events. No patients
discontinued zanidatamab due to a TRAE. The most common TRAEs in
patients who received zanidatamab monotherapy were diarrhea,
infusion-related reactions (IRRs), and fatigue (Table 2). Twelve patients
experienced a TRAE of diarrhea. Only one case was grade 3 (this
patient required hospitalization and had zanidatamab withheld tem-
porarily). This was the only treatment-related serious adverse event
(SAE) reported in the monotherapy group. Treatment-related adverse
events of special interest (AESIs) included a grade 2 confirmed cardiac
event of ejection fraction decreased in one patient that led to zani-
datamab dose reduction from 20 mg/kg Q2W to 15 mg/kg Q2W on day
1 of cycle 3.

In the zanidatamab plus chemotherapy group, TRAEs were
reported in 98% (40/41) of patients. Approximately one-half of these
patients (21/41; 51.2%) experienced a grade > 3 TRAE. No patients in this
group discontinued zanidatamab due to a TRAE. Three patients
received a dose reduction of zanidatamab due to TRAEs: two due to
diarrhea, and one due to dehydration and fatigue. The most common
TRAEs of any grade in patients receiving zanidatamab plus che-
motherapy were diarrhea, fatigue, and alopecia (Table 2 and Supple-
mentary Table 5). Treatment-related diarrhea was reported in 75% (18/
24) of patients receiving zanidatamab plus paclitaxel and 59% (10/17)
receiving zanidatamab plus capecitabine. Among all patients in the
zanidatamab plus chemotherapy group, grade 3 diarrhea was reported
by three patients in the zanidatamab 25 mg/kg Q2W plus paclitaxel
group. None were considered serious; two resolved with the use of
concomitant antidiarrheal medication and without dose modification,
and one received concomitant antidiarrheal medication but was lost to
follow-up after disease progression with the outcome of the diarrhea
unknown. There were no cases of grade > 3 diarrhea. The most com-
mon grade > 3 TRAEs were decreased neutrophil count and anemia,
reported in 15% and 12% of patients, respectively. IRRs were reported in
six (15%) patients (five patients receiving zanidatamab plus paclitaxel
and one receiving zanidatamab plus capecitabine); all of the events
were grades 1 or 2. The IRRs were related to zanidatamab in five
patients; a dose interruption was required for four of these patients.
Three patients in the zanidatamab plus chemotherapy group experi-
enced a treatment-related SAE. Only one SAE was zanidatamab-related
(grade 3 nausea). This adverse event (AE) was also combination anti-
cancer therapy-related. Additional combination anti-cancer therapy-

related SAEs included blood creatinine increased and pneumonitis.
Zanidatamab-related AESIs included potential cardiac events in five
patients (none met the criteria to be considered a confirmed cardiac
event): peripheral oedema (n=1; grade 1), cardiac failure (n=2; both
grade 1), and ejection fraction decreased (n=2; one grade 1 and one
grade 2). At the time of analysis, four of these cases were resolving or
resolved, and the dose remained unchanged for all patients.

Efficacy

The response evaluable analysis included 28 patients with HER2-
expressing GEA who received zanidatamab monotherapy and 37
patients who received zanidatamab plus single-agent chemotherapy.
In the monotherapy group, confirmed objective response rate (CORR)
(95% confidence interval [CI]) was 32.1% (15.9-52.4) (all partial
response [PR]), with a median duration of response (DOR) (95% CI) of
6.7 (1.9-11.1) months (Table 3). Target lesion reduction was observed in
most patients (17/25) (Fig. 2a). Kaplan-Meier (KM)-estimated median
progression-free survival (PFS) (95% CI) was 3.6 (1.8-7.2) months
(Fig. 2c; Table 3). Results were similar when including only patients
with HER2-positive GEA in the analysis (the one patient who was not
HER2-positive had a confirmed PR). Patients with GEA HER2 status of
IHC 3+ had a longer median PFS than IHC 2+/FISH+ patients: 3.6 (95%
ClI 1.8-7.2) months and 1.8 (95% CI 1.2-7.7) months, respectively. Fur-
ther response endpoints by HER2 status are presented in Supple-
mentary Table 6. The response to treatment over time is presented
in Fig. 2e.

Of the 37 evaluable patients with HER2-expressing GEA in the
combination therapy group, cORR (95% CI) was 48.6% (31.9-65.6) in 18
patients, with two complete responses (CRs) (5.4%) and 16 PRs (43.2%;
Table 3); of 26 patients that were HER2-positive, the cORR (95% CI) was
50.0% (29.9-70.1), and of 11 patients with a HER2 status of IHC 2+/FISH
-, the cORR (95% CI) was 45.5% (16.7-76.6). Further response end-
points by HER2 status in the combination therapy group are presented
in Supplementary Table 6. Median (95% CI) DOR was 18.3 (5.6-not
evaluable [NE]) months overall. Antitumor activity in patients treated
with zanidatamab plus single-agent chemotherapy was similar irre-
spective of chemotherapy (paclitaxel or capecitabine; Supplementary
Table 7). Most patients (29/35) had a decrease in tumor size, irre-
spective of the chemotherapy regimen received (Fig. 2b). KM-
estimated median PFS (95% CI) was 7.3 (5.4-11.5) months (Fig. 2d;
Table 3). Patients with GEA HER2 status of IHC 3+ had a longer median
PFS than IHC 2+/FISH+ and IHC 2+/FISH- patients: 7.7 (95% CI 5.4-NE)
months, 54 (95% Cl 0.1-20.1) months, and 3.0 (95% CI 1.4-10.1)
months, respectively. The response to treatment over time is pre-
sented in Fig. 2f.

Discussion

This phase 1 study evaluated the safety and efficacy of zanidatamab
across multiple HER2-expressing cancers, with results of these cohorts
reported previously. Here, we have focused specifically on the out-
comes in patients with advanced unresectable or metastatic GEA. The
population included patients who had received multiple prior treat-
ments, most of which involved HER2-directed therapies. In this
population, zanidatamab, administered as monotherapy or in combi-
nation with either paclitaxel or capecitabine, demonstrated promising
clinical activity and a tolerable AE profile.

Beyond the recognized clinical benefits observed with trastuzu-
mab in the first-line setting, there are limited HER2-targeted treatment
options to further improve outcomes for patients with advanced
HER2-positive GEA. The oral tyrosine kinase inhibitor lapatinib did not
show benefit in terms of OS in the primary efficacy population,
although PFS and response outcomes were improved®. Similarly, the
addition of pertuzumab to trastuzumab and chemotherapy did not
significantly improve OS in patients with HER2-positive metastatic
gastric or GEJ cancer compared with placebo (17.5 and 14.2 months,
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Table 1 | Demographics and baseline clinical characteristics
(safety analysis set)

Table 2 | TRAEs occurring in 2 10% of patients (safety analy-
sis set)

Zanidatamab Zanidatamab plus Zanidatamab Zanidatamab plus
monotherapy® chemotherapy monotherapy® chemotherapy
" - " - (N=29) (N=41)

All GEA Patients with Al GEA Patients with

patients HER2 + GEA patients HER2 + GEA Grade Any >3 Any 23

(N=29) (n=28) (N=41) (n=27) TRAES, n (%) 20 (69) 5 (17) 40(98)  21(51)
Age, median 61.0 60.5 (24-86) 62.0 61.0 (25-80) S
(range), y (24-86) (25-80) Diarrhea 12 (41) 1(3) 28 (68) 3(7)
Sox Fatigue 4(14) 2(7) 18 (44) 3(7)

Male 23(79.3)  22(78.6) 32(780) 20(741) Alopecia : 6 0 Ly 0

Female 6(207)  6(21.4) 9(220) 7259 Decreased appetite ° ° e 20
Race” Neutrophil count (0] 0 12 (29) 6 (15)

ace decreased

White 17 (58.6) 17 (60.7) 28 (68.3) 21(77.8) e 2(7) 207 12 (29) 5 (12)

Asian 11(37.9) 10 (35.7) 13 (31.7) 6(22.2) Nausea 300) o e )

Stter/ 2(6.9 270y 0 0 Peripheral sensory 0 0 9(22) 1(2)

ALy neuropathy
EEOEE Stomatitis 10) 10) 8 (20) 2(5)

0 2(6.9) 2(7.1) 8 (19.5) 8 (29.6) Vomiting 2(7) 0 707) 0

1 27 (93.1) 26 (92.9) 33(80.5) 19 (70.4) Palmar-plantar ery- 0 0 707 0
Initial diagnosis throdysesthesia syndrome

Esophageal 3(10.3) 3(10.7) 6 (14.6) 5 (18.5) Infusion-related reaction 7 (24) 0 6 (15) 0

GEJ 8 (27.6) 8 (28.6) 13 (31.7) 8 (29.6) Dry skin 3(10) 0 5 (12) 0

Gastric 18 (62.1) 17 (60.7) 22 (53.7) 14 (51.9) Dysgeusia 0 0 6 (15) 0
Stage at initial diagnosis Neuropathy peripheral 0 0 5(12) 1(2)

- 4(13.8) 3(10.7) 7 (17.0) 4 (14.8) Dermatitis acneiform 0 0 5(12) 0

[\ 25 (86.2) 25 (89.3) 34 (82.9) 23(85.2) Abdominal pain 0 0 4 (10) 0
Lines of prior 2 (0-7)° 2 (0-5)¢ 2 (1-5) 1(1-5) Multiple occurrences of an event with a patient were counted once. Adverse events coded using
systemic therapy, MedDRA v24.0.
median (range) MedDRA Medical Dictionary for Regulatory Activities, QW every week, Q2W every 2 weeks, TRAEs
Prior surgery 11(379) 10(357) 13(317)  7(25.9) treatment-related adverse events.

#Zanidatamab 10 mg/kg QW or 20 mg/kg Q2W.
HER2 status

IHC 3+ 23 (79.3) 23(82.1) 20 (48.8) 20 (74.)

IHC 2+/FISH+ 5(17.2) 5(17.9) 7(17.0) 7 (25.9)

IHC 2+/FISH- 164 0 14640 0 8.4.month's)h lc_loErlrzlzpared w1t.h pfllysm"lan ; chOIcC({e of chemoth.erapy in
P —— B 6L 14 50.0) 0048 30 patients wit .-expr.essmg, ocally a .vance ,or.metastatlc gastric
Y —— or GEJ cancer with disease progression following trastuzumab-
based therapy containing therapy”. Similar efficacy was found in the phase 2
Brier TesimEn 27(931)  26(92.9) 39(951) 26 (96.3) DESTINY-Gastric02 trial'. In addition, a phase 2 study of 50 patients
with HER2- with previously treated HER2-positive advanced gastric or GEJ cancer
targeted agents and treated with trastuzumab combined with ramucirumab and

Trastuzumab 27(93.1)  26(92.9) 39(95.1)  26(96.3) paclitaxel reported median PFS and OS of 7.1 and 13.6 months,

Trastuzumab 1(3.4) 1(3.6) 2 (4.9) 0 respectively, and safety profiles consistent with previous reports?.

deruxtecan In this phase 1, multi-part trial, zanidatamab monotherapy and in

Margetuximab 2 (6.9) 2(7.1) 2(4.9) 1(3.7y combination with single-agent chemotherapy had a manageable safety

Data reported as n (%) unless otherwise stated.

ECOG PS Eastern Cooperative Oncology Group performance status, FISH fluorescence in situ
hybridization, GEA gastroesophageal adenocarcinoma, GEJ gastroesophageal junction, HER2
human epidermal growth factor receptor 2, IHC immunohistochemistry, QW every week, Q2W
every 2 weeks, y year.

#Zanidatamab 10 mg/kg QW or 20 mg/kg Q2W.

bPatients were able to select more than one race category.

°American Indian or Alaska Native (the race for one patient was not reported in Part 2).

9While eligible patients were those who had progressed after prior therapy, one patient in the
zanidatamab monotherapy cohort was enrolled without prior systemic therapy. This was
documented as a protocol deviation.

*While eligible HER2-positive patients in the zanidatamab plus chemotherapy cohort were
required to have received prior trastuzumab, one patient was enrolled who had received mar-
getuximab instead of trastuzumab. This was documented as a protocol deviation.

respectively)”. Contrary to the experience in breast cancer, continua-
tion of HER2-blockade after initial progression has not clearly
demonstrated benefit for the majority of patients with GEA. However,
in the phase 2 DESTINY-GastricOl trial, trastuzumab deruxtecan
demonstrated improved ORR (51% vs. 14%) and median OS (12.5 vs.

profile with the majority of TRAEs being grade 1-2; the most common
TRAEs were diarrhea and IRRs in the monotherapy group, and diarrhea
and fatigue in the combination therapy group. Diarrhea induced by
treatment in cancer patients is common, and a systematic review and
meta-analysis have suggested that the use of HER2-targeted agents in
patients with cancer significantly increases the risk of developing all-
grade diarrhea®. AEs of diarrhea in this study were managed with
antidiarrheal agents as needed and usually did not require dose
modification. For patients receiving zanidatamab in combination with
chemotherapy, there were additional AEs reported compared with
patients receiving zanidatamab alone, yet the additional AEs were
typical of chemotherapy, were of low severity, and were for the most
part easily manageable.

The safety findings demonstrated here with zanidatamab are lar-
gely similar to the safety profiles observed with other HER2-targeted
therapies in GEA, including trastuzumab-based and pertuzumab-based
combination therapies'"***, Additionally, anti-HER2 therapies have
been linked to an increased risk of interstitial lung disease, including
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Table 3 | Antitumor activity in patients with HER2-expressing
GEA (response evaluable analysis set)

Zanidatamab Zanidatamab plus

monotherapy® chemotherapy®
All GEA Patients with All GEA Patients with
patients HER2 + GEA patients HER2 + GEA
(N=28) (n=27) (N=37) (n=26)
CORR, n (%) 9 (32.1) 8 (29.6) 18 (48.6) 13 (50.0)
[95% CI] [15.9-52.4] [13.8-50.2] [31.9-65.6] [29.9-70.1]
cBOR, n (%)
CR - - 2(5.4) 2(7.7)
PR 9(32.1) 8 (29.6) 16 (43.2) 1 (42.3)
SD 8 (28.6) 8 (29.6) 12 (32.4) 10 (38.5)
PD 11(39.3) 11(40.7) 7(18.9) 3(11.5)
CBR°n (%)  11(39.3) 10 (37.0) 21(56.8) 16 (61.5)
[95% Cl] [21.5-59.4] [19.4-57.6] [39.5-72.9] [40.6-79.8)
DCRSn (%) 17(60.7) 16 (59.3) 30 (81.1) 23 (88.5)
[95% CI] [40.6-78.5] [38.8-77.6] [64.8-92.0] [69.8-97.6]
DOR, med- 6.7 (1.9-11.1) 7.4 (1.9-11.1) 18.3 18.9 (3.7-NE)
ian (95% (5.6-NE)
Cl) mo,
[n] [9] [8] 8l [13]
PFS,* med- 3.6 (1.8-7.2) 3.6 (1.8-7.2) 7.3 (5.4-11.5) 7.6 (5.4-20.1)
ian (95%
Cl) mo
Had event, 26/29 (89.7) 25/28 (89.3) 30/41(73.2) 18/27 (66.7)
n/n (%)
Censored, 3/29 (10.3) 3/28 (10.7) 11/41 (26.8) 9/27 (33.3)
n/n (%)

Data are reported as n (%) [95% Cl] unless otherwise stated.

BOR best overall response, cBOR confirmed best overall response, CBR clinical benefit rate, C/
confidence interval, cORR confirmed objective response rate, CR complete response, DCR
disease control rate, DOR duration of response, GEA gastroesophageal adenocarcinoma, HER2+
human epidermal growth factor receptor 2-positive, mo months, NE not evaluable, PD pro-
gressive disease, PR partial response, QW every week, Q2W every 2 weeks, SD stable disease.
#Zanidatamab 10 mg/kg QW or 20 mg/kg Q2W.

bZanidatamab 20 mg/kg Q2W or 25 mg/kg Q2W.

°Clinical benefit rate defined as SD = 24 weeks or confirmed BOR of CR or PR.

9DCR defined as cBOR of CR, PR, or SD.

°Among safety analysis set.

pneumonitis, as well as cardiotoxicity’®”’. However, there were limited
occurrences of these events observed in this study; one confirmed and
five unconfirmed cardiac events, plus zero and one pneumonitis in the
monotherapy and combination groups, respectively. Although it
should be noted that these other studies mostly used the HER2-
targeted treatment as first-line therapy, compared with the current
study of patients who had received multiple prior treatments.

In this study, treatment with zanidatamab monotherapy or with
chemotherapy exhibited encouraging antitumor activity (cORR, 32.1%
and 48.6%, respectively) in the total population, which includes both
HER2-positive, per American Society of Clinical Oncology (ASCO)/
College of American Pathologist guidelines, and patients with a HER-
status of IHC 2+/FISH-. These cORR results were comparable when
repeating the analysis with only the patients with HER2-positive GEA in
each group. While the majority of the total population was HER2-
positive, there were comparable cORR results for patients who were
HER2-positive and those who were IHC 2+/FISH- (50.0% and 45.5%,
respectively) in the zanidatamab plus chemotherapy group. The
median DOR in this study was 6.7 months with monotherapy and
18.3 months with combination chemotherapy. Previous studies in
patients with HER2-positive GEA treated with trastuzumab plus che-
motherapy in the first-line setting reported an objective response rate
ranging from 47 to 52% and median DOR between 6.9 and
10.6 months****, Antitumor activity of zanidatamab plus

chemotherapy in the current study of patients with HER2-expressing
GEA who had received previous treatments, with a median of two prior
lines of systemic therapy (including trastuzumab)?, is especially pro-
mising, given that the DOR for the combination group observed here
was longer than prior reports of DOR for first-line treatment in GEA;
although it should be noted that this study had a small sample size in a
single-arm experience. The relatively high level of antitumor activity in
the context of prior HER2-targeted therapy may be due to zanidata-
mab having multiple mechanisms of action. In addition to strong
blockade of HER2 signaling, zanidatamab’s mechanisms of action
include immune-mediated ADCC and ADCP?. These effects may con-
tribute to its therapeutic efficacy and potentially support combination
treatment with immunotherapy agents. Furthermore, as zanidatamab,
but not trastuzumab + pertuzumab, also induces potent complement-
dependent cytotoxicity in preclinical studies, it may contribute to
lymphocyte independent antitumor activity*.

This phase 1 basket study has several limitations. The small sample
sizes limited the generalizability of the study findings, and restricted
the ability to perform analysis based on the line of treatment. Cen-
tralized assessment of HER2 status was not available for all patients;
repeat HER2 testing by evaluation of fresh or archival tumor for central
review of HER2 status was not mandatory for patients with prior HER2-
directed therapy, and as such local assessment was used for some
patients. Notably, almost all patients had received trastuzumab, indi-
cating a high HER2-positive rate using local assays. However, dis-
crepancies in HER2 status were observed in some patients initially
enrolled based on local assessment but later evaluated centrally, likely
due to variability in testing methodologies, tumor heterogeneity, and
sample handling differences. Furthermore, as this study was con-
ducted before the regulatory approval of trastuzumab deruxtecan,
only a few patients had received it in prior treatment; however, the
efficacy of zanidatamab in patients with HER2-expressing solid tumors
(including GEA previously treated with trastuzumab deruxtecan) will
be evaluated in the phase 2 DiscovHER PAN-206 trial NCT06695845).
Finally, objective responses were determined by investigator assess-
ment; central review of imaging was not performed.

In conclusion, the favorable safety profile and antitumor activity
of zanidatamab observed in this study of patients with HER2-
expressing GEA provide further support that zanidatamab is well tol-
erated and has encouraging activity in patients with advanced, HER2-
expressing tumors who have progressed after standard therapies,
including HER2-targeted agents. These encouraging results support
ongoing and future development of zanidatamab as a therapeutic
option for patients with advanced GEA. Ongoing phase 2 studies aim to
provide further support for zanidatamab plus combination che-
motherapy earlier in the treatment pathway in advanced HER2-positive
(IHC 3+ or IHC 2+ with ISH+) gastric/GE) adenocarcinoma
(NCT04276493)%, as well as HER2-expressing GEA (IHC 3+ or 2+ with
or without gene amplification), biliary tract cancer (IHC 3+ with or
without gene amplification; or IHC O, 1+, or 2+ with gene amplifica-
tion), and colorectal cancer (IHC 3+ with or without gene amplification;
or IHC 0, 1+, or 2+ with gene amplification) (NCT03929666)*. In
addition, a phase 3 trial assessing zanidatamab with chemotherapy
with or without tislelizumab (a programmed cell death protein 1 inhi-
bitor) in patients with advanced/metastatic HER2-positive (IHC 3+ or
IHC 2+ with ISH+) GEA (NCT05152147) is ongoing".

Methods

Study design and patients

This study was conducted in accordance with the Declaration of Hel-
sinki and the International Council for Harmonization Good Clinical
Practice guidelines. The study protocol and all amendments were
approved by an independent ethics committee or institutional review
board at each study site. The study protocol was previously published
as part of the supplement for the publication reporting the primary
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Fig. 2 | Antitumor activity in patients with HER2 expression. Antitumor activity
in patients with HER2-expressing as demonstrated by a Reduction in target lesions
in patients treated with zanidatamab monotherapy (n =25, b reduction in target
lesions in patients treated with zanidatamab in combination with chemotherapy
regimens (n =35, ¢ KM estimate of PFS in patients treated with zanidatamab
monotherapy (n=29), d KM estimate of PFS in patients treated with zanidatamab
plus chemotherapy (n=41), e response over time in patients treated with zanida-
tamab monotherapy (n=28), and f response over time in patients treated with
zanidatamab in combination with chemotherapy regimens (n =37). Cl confidence
interval, cCR confirmed complete response, cPR confirmed partial response, CR
complete response, E esophageal, FISH fluorescence in situ hybridization, G gastric,
GEA gastroesophageal adenocarcinoma, HER2 human epidermal growth factor
receptor 2, IHC immunohistochemistry, ] gastroesophageal junction, KM

Time (months)

Kaplan-Meier, MRI magnetic resonance imaging, NE not evaluable, PD progressive
disease, PR partial response, PFS progression-free survival, Q2W every 2 weeks,
Q3W every 3 weeks, SD stable disease, T trastuzumab, Trt treatment. Dotted lines in
panels (a) and (b) indicate a 20% increase and 30% decrease in tumor size. *Three
evaluable patients were excluded without post-baseline assessments: one patient
died, one patient had clinical progression, and one patient had a new lesion leading
to PD without any per protocol scheduled post-baseline imaging (at the end of
cycle 1 the patient had a brain MRI due to clinical indication that identified a new
lesion leading to PD). "Two evaluable patients were excluded: both died without a
post-baseline disease assessment. ‘With the exception of one patient in Part 2, IHC
status presented is based on the centralized assessment; noting that the local
assessment was used for enrollment into the study. Source data are provided with
this paper.

analysis” and is included as Supplementary Note 1 in the Supplemen-
tary Information. Data for each patient were recorded on a case report
form. Data collection was completed for each patient who signed an
informed consent form and underwent any screening assessment. All

patients provided written informed consent and were enrolled from
September 1, 2016, to March 13, 2021. This study was registered on
ClinicalTrials.gov under the identifier NCT02892123, with the regis-
tration submitted on September 1, 2016.
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This was a phase 1, three-part, multicenter, dose-escalation and
expansion study designed to evaluate the safety, tolerability, and
antitumor effects of zanidatamab in solid tumors (Supplementary
Fig. 1). Part 1 was a standard 3 +3 dose-escalation phase to identify
maximum tolerated dose, optimal biological dose, or recommended
doses of zanidatamab monotherapy in any HER2-expressing solid
tumor?. Parts 2 and 3 aimed to characterize the safety, tolerability, and
antitumor activity of the zanidatamab doses identified in Part 1. Part 2
evaluated zanidatamab as monotherapy in various tumor types
(including GEA) and Part 3 assessed zanidatamab in combination with
other chemotherapy for breast cancer and GEA. Patients were not
randomized or blinded to treatment because there was no comparator
arm in this study.

Eligible patients were adults (aged =18 years) with locally
advanced (unresectable) and/or metastatic HER2-expressing solid
tumors that had progressed after receipt of all therapies known to
confer clinical benefit (unless ineligible to receive a specific therapy);
patients were not required to complete a specific number of prior
therapies as eligibility criteria varied across participating countries due
to differences in payer and insurance coverage for prior treatments.
Patients with GEA were required to have a HER2 status of IHC 3+ or IHC
2+/FISH+ (collectively: HER2-positive, per ASCO guidelines'®) or IHC
2+/FISH-. In Part 2 of the study patients were enrolled based on central
HER2 assessment, whereas in Part 3 patients were enrolled based on
central or local HER2 assessments.

In Part 3, patients with GEA must have received > 1 prior systemic
chemotherapy regimen, and those with HER2-positive GEA were
required to have received prior trastuzumab. All patients must have
had measurable disease per Response Evaluation Criteria in Solid
Tumors version 1.1 (RECIST vL.1*, and provided a fresh or archival
tumor sample for central review of HER2 status. Archival tissue must
have been taken within 6 months prior to enrollment and with no
intervening HER2-targeted therapy. Additionally, all patients were
required to have adequate hepatic, renal, and cardiac left ventricular
function, and an ECOG PS of 0 or 1. Key exclusion criteria included any
clinically important lung or heart disease, prolonged QTc interval,
untreated brain metastases, or clinical evidence of leptomeningeal
disease.

Exclusion criteria included: treatment with experimental thera-
pies or cancer therapy not otherwise specified within 4 weeks of
zanidatamab dosing, or treatment with anthracyclines (within
90 days), HER2-targeted therapies (including, but not limited to,
trastuzumab, pertuzumab, lapatinib, or trastuzumab emtansine within
3 weeks) before first zanidatamab dose, or prior taxane treatment
(specific to patients with GEA in the zanidatamab 25 mg/kg Q2W plus
paclitaxel group); untreated brain metastases or clinically assessed
leptomeningeal disease; major surgery or radiotherapy within 3 weeks
of zanidatamab dosing; pregnancy or breastfeeding; history of life-
threatening hypersensitivity to monoclonal antibodies or to recom-
binant proteins or excipients in drug formulation; any other cancer
within 3 years before first zanidatamab dosing (except for contralateral
breast cancer or other adequately treated cancers); uncontrolled renal,
liver, or pancreatic disease; peripheral neuropathy (> grade 2); clini-
cally significant interstitial lung disease or cardiac disease; known
active hepatitis B or C or known infection with human immunodefi-
ciency virus; use of corticosteroids administered at doses equivalent to
> 15mg per day of prednisone within 2 weeks of first zanidatamab
dosing unless otherwise approved by the study medical monitor;
corrected QT interval by Fridericia > 450 ms; and cancer therapy-
related toxicity that remained unresolved to grade < 1 (except alope-
cia, neuropathy [resolved to grade < 2], and congestive heart failure,
which must have been grade < 1 in severity at time of occurrence and
completely resolved). Patients with a history of noncompliance to
medical regimens or those unwilling or unable to comply with the
protocol were also ineligible to participate in the study.

Study treatment

All patients with GEA in Part 2 received zanidatamab 10 mg/kg once
weekly (QW) or 20 mg/kg Q2W (Supplementary Fig. 1). In Part 3,
patients with GEA received zanidatamab 20 mg/kg or 25 mg/kg Q2W
plus paclitaxel (80 mg/m? QW for weeks 1, 2, and 3 of each 4-week
cycle); or zanidatamab 20 mg/kg Q2W plus one of two capecitabine
dose regimens (2000 mg twice daily [BID] for 7 days in weeks 1 and 3 of
a 4-week cycle; or 1000 mg/m? BID on days 1-14 of a 21-day cycle); or
zanidatamab 30 mg/kg Q3W plus capecitabine (1000 mg/m? BID on
days 1-14 of a 21-day cycle) (Supplementary Fig. 1; Supplementary
Table 1). The selection of the combination agent in Part 3 was depen-
dent on the patient’s prior treatment history and availability of slots in
each treatment group. When more than one option was available,
selection of treatment was based on investigator discretion. Pre-
medication for potential IRRs was mandatory and included adminis-
tration of corticosteroids, antihistamines, and paracetamol
(acetaminophen) 30-60 min before zanidatamab infusion.

Outcomes

The primary study objective in Parts 2 and 3 was to characterize the
safety and tolerability of zanidatamab monotherapy or in combination
with selected anticancer agents, and thus the primary study endpoints
for Parts 2 and 3 were assessment of AEs, SAEs, and deaths; frequencies
of dose-limiting toxicities; zanidatamab and chemotherapy dose
modifications; laboratory values; electrocardiogram abnormalities;
ECOG PS; and echocardiogram/multiple gated acquisition scan
assessment for an estimate of ejection fraction.

Secondary endpoints for Parts 2 and 3 were assessment of cORR
(defined as the percentage of patients with confirmed CR or confirmed
PR per RECIST vl.1); disease control rate (DCR; defined as the per-
centage of patients with CR, PR, or stable disease); and PFS; (defined as
time from the first dose of study treatment to the date of documented
disease progression, clinical progression, or death from any cause);
and pharmacokinetics and immunogenicity. The pharmacokinetic and
immunogenicity data were included as part of a population analysis
and published previously in a standalone manuscript™.

Determination of HER2 status

HER?2 status for patients with GEA was determined using IHC or FISH in
accordance with College of American Pathologists/American Society
for Clinical Pathology/ASCO guidelines for the assessment of HER2 in
patients with GEA*®, and using either a fresh biopsy or archived for-
malin-fixed, paraffin-embedded (FFPE) sample. HER2 assessment was
first done locally for study enrollment, followed by a subsequent ret-
rospective centralized review (USC Norris Comprehensive Cancer
Center Laboratory, Los Angeles, USA) on FFPE biopsies collected
< 6 months prior to enrollment. For the analysis described here,
HER2 status was based on the centralized assessment; in one case
where this was not available, the local assessment was used.

Assessments

AEs were monitored throughout the study and up to 30 days after
study drug discontinuation. AE severity was graded according to the
National Cancer Institute-Common Terminology Criteria for Adverse
Events, version 4.03. AESIs were defined per study protocol as IRRs,
absolute decreases of > 10 percentage points below baseline left ven-
tricular ejection fraction (LVEF), symptomatic heart failure, and con-
firmed cardiac events (a subset of potential cardiac events identified in
the broad cardiac failure standardized Medical Dictionary for Reg-
ulatory Activities queries that were clinically reviewed and determined
to be consistent with cardiac events of absolute decrease in LVEF of
> 10 percentage points from pretreatment baseline and absolute
value <50%, and/or grade > 2 heart failure). TEAEs were defined as
events with an onset during or after receipt of the first dose of study
treatment (zanidatamab or study-specified anticancer therapy) and
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<30 days after the last dose. TRAEs were defined as TEAEs assessed by
the investigator as either “related” or with unknown relationship to
zanidatamab or study-specified anticancer therapy.

Antitumor activity was evaluated by computed tomography and/
or magnetic resonance imaging of the chest, abdomen, and pelvis plus
additional areas of known or suspected tumor involvement (e.g., brain,
extremities) at baseline, every 8 weeks during treatment and at end of
treatment (unless the previous scan was performed < 4 weeks before
end of treatment). Tumor responses were evaluated by investigator
assessment according to RECIST v1.1>.

Statistical analyses

A power analysis was not done because sample size target enrollment
was selected based on clinical rather than statistical consideration.
Sample sizes of 6-46 patients with HER2-positive GEA and 6-15
patients with HER2 status IHC 2+/FISH- were planned for Part 2. In Part
3, sample sizes of approximately 15 patients in each of the paclitaxel-
containing regimen groups were planned; 6-12 patients were planned
for the zanidatamab plus capecitabine groups.

The safety analysis set included all patients with GEA who received
at least one dose of zanidatamab in Parts 2 and 3. Efficacy outcomes,
other than PFS, were analyzed in the response-evaluable analysis set,
which included all patients with GEA with at least one measurable
target lesion at baseline per RECIST v1.1 who had at least one post-
baseline disease assessment or discontinued study treatment due to
death or clinical progression. As per the statistical analysis plan, PFS
was evaluated in the safety analysis set. For PFS analysis, patients with
GEA who were alive without disease progression at the time of analysis
were censored at the time of their last tumor assessment, or cycle 1 day
1 if there was no post-baseline tumor assessment or no clinical pro-
gression. If disease progression occurred after missing two con-
secutive disease assessments, patients were censored at the time of
their last assessment before disease progression, and if new anticancer
treatment was started before disease progression, patients were cen-
sored at the time of their last assessment prior to the date of new
treatment.

All analyses were descriptive and conducted using SAS version
9.4. Binomial Clopper-Pearson 95% Cls were calculated for response
outcomes. KM plots and estimates of the quartiles and their corre-
sponding 95% Cls were computed for time-to-event outcomes.

Reporting summary
Further information on research design is available in the Nature
Portfolio Reporting Summary linked to this article.

Data availability

All relevant data are provided with the manuscript and supporting
files. The study protocol was previously published as part of the sup-
plement for the publication reporting the primary analysis® and is
included as Supplementary Note 1 in the Supplementary Information.
Jazz Pharmaceuticals has established a process to review requests from
qualified external researchers for data from Jazz-sponsored clinical
trials in a responsible manner that includes protecting patient privacy,
assurance of data security and integrity, and furthering scientific and
medical innovation. External researchers may submit requests for data
generated from Jazz Pharmaceuticals-sponsored clinical trials.
Requests must be for data owned by Jazz Pharmaceuticals from com-
pleted trials where the product/indication is approved in the US or EU.
Requests will be reviewed based on factors including, but not limited
to, Jazz's ability to share the requested data, qualifications of the
researcher, legitimacy of the research purpose and scientific merit.
Additional details on Jazz Pharmaceuticals data sharing criteria and
process for requesting access can be found at: https:/www.
jazzpharma.com/science/clinical-trial-data-sharing. Source data are
provided with this paper.
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