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Abstract

Ivonescimab (fiAJ5®) is a first-in-class, humanized, tetravalent bispecific monoclonal antibody targeting programmed
cell death protein 1 (PD-1) and vascular endothelial growth factor (VEGF)-A being developed by Akeso Biopharma for the
treatment of non-small cell lung cancer (NSCLC) and other solid tumours, including breast cancer, liver cancer and gastric
cancer. Ivonescimab simultaneously blocks the binding of PD-1 to its ligand (PD-L1), thereby relieving PD-1/PD-L1-medi-
ated immunosuppression, and blocks the binding of VEGF-A to its receptor (VEGFR?2), thus blocking tumour angiogenesis
in the tumour microenvironment. In May 2024, ivonescimab, in combination with pemetrexed and carboplatin, received
its first approval in China for the treatment of patients with EGFR-mutated locally advanced or metastatic non-squamous
NSCLC who have progressed after tyrosine kinase inhibitor (TKI) therapy. Clinical studies of ivonescimab are underway in
multiple countries worldwide. This article summarizes the milestones in the development of ivonescimab leading to this first
approval for EGFR-mutated locally advanced or metastatic non-squamous NSCLC who have progressed after TKI therapy.

Digital Features for this AdisInsight Report can be found at 1 Introduction
https://doi.org/10.6084/m9.figshare.26228597.

The development of targeted therapies over the last few dec-
ades has revolutionized the treatment of oncogene-driven

non-small cell lung cancer (NSCLC). EGFR-tyrosine kinase
Ivonescimab ({74 77 ®): Key Points inhibitors (TKIs) are standard treatment for patients with
classical EGFR alterations (exon 21 L858R or exon 19

A first-in-class anti-PD-1 and anti-VEGF-A bispecific deletion), with the third-generation EGFR-TKI osimerti-
antibody being developed by Akeso Biopharma for the nib, as monotherapy (USA and EU) or in combination with
treatment of NSCLC and other solid tumours chemotherapy (USA), the preferred first-line treatment for

advanced EGFR-mutated NSCLC [1, 2]. However, most
patients eventually develop resistance to osimertinib and
there are few treatment options available for patients pro-
gressing on third-generation TKIs [1, 2], highlighting the
need for novel therapies.

Ivonescimab (1815 77®) is a first-in-class, humanized,
bispecific monoclonal antibody targeting programmed cell
death protein 1 (PD-1) and vascular endothelial growth
factor (VEGF)-A being developed by Akeso Biopharma
for the treatment of NSCLC and other advanced solid
This profile has been extracted and modified from the AdisInsight tumours, including breast cancer, liver cancer and gas-

database. AdisInsight tracks drug development worldwide through tric cancer. Ivonescimab is a novel tetravalent molecule
the entire development process, from discovery, through pre-clinical

and clinical studies to market launch and beyond.

Received its first approval on 24 May 2024 in China

Approved, in combination with pemetrexed and carbo-
platin, for the treatment of patients with EGFR-mutated
locally advanced or metastatic non-squamous NSCLC
who have progressed after TKI therapy

that simultaneously blocks the binding of PD-1 to its
ligand (PD-L1), thereby relieving PD-1/PD-L1-mediated

04 Sohita Dhillon immunosuppression, and blocks the binding of VEGF-A
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p Breakthrough therapy designation in China for 1st-line treatment of PD-L1-positve NSCLC (Sep)

Breakthrough Therapy designation in China in combination with chemotherapy for
EGFR-mutated NSCLC after failure of prior EGFR-TKI treatment (Oct)

Breakthrough Therapy designation in China in combination with docetaxel for NSCLC after failure
of prior PD1/PD-L1 inhibitor plus platinum-based chemotherapy (Nov)

p Priority Review Status granted for NSCLC by Chinese NMPA (Aug)

First approval in China in combination with chemotherapy for EGFR-mutated
non-squamous NSCLC after failure of prior TKI treatment (May)

HARMONI-A; NCT05184712
HARMON:i; NCT06396065
HARMONI-2; NCT05499390

I Non-squamous NSCLC
M Nscic
B Squamous NSCLC

HARMONI-3; NCT05899608 p

Key milestones in the development of ivonescimab, focusing on its use in the treatment of NSCLC. EGFR epidermal growth
factor receptor, NMPA National Medical Products Administration, NSCLC non-small cell lung cancer, PD-1 programmed
cell death protein 1, PD-L1 programmed death ligand 1, TKI tyrosine kinase inhibitor

and carboplatin, received its first approval in China for
the treatment of patients with EGFR-mutated locally
advanced or metastatic non-squamous NSCLC who have
progressed after TKI therapy [4]. The recommended dos-
age of ivonescimab in this approved setting is 20 mg/kg
once every 3 weeks administered as an intravenous infu-
sion over 60 min until disease progression or unacceptable
toxicity occurs. Ivonescimab is to be administered first,
followed by chemotherapy, with an interval of at least
30 min between the two treatments. Temporary interrup-
tions and permanent discontinuation of ivonescimab may
be required to manage associated adverse reactions [4].
Clinical studies of ivonescimab are underway in multiple
countries worldwide.

1.1 Company Agreements

In December 2022, Akeso Biopharma and Summit Thera-
peutics entered into a collaboration and licensing agreement,
under the terms of which Summit Therapeutics was respon-
sible for the development and commercialization of ivo-
nescimab in the USA, Canada, Europe and Japan, and Akeso
retained development and commercialization rights for the
rest of the world including China [5]. In January 2023, Sum-
mit Therapeutics closed the previously announced collabora-
tion and licensing agreement with Akeso Inc. [6]. In June
2024, Summit announced an amendment to the agreement
with Akeso Inc., under the terms of which Summit Thera-
peutics expanded its license territories for ivonescimab to
include Latin America, including Mexico and all countries
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in Central America and South America, in addition to the
Middle East and Africa [7].

2 Scientific Summary
2.1 Pharmacodynamics

Ivonescimab is a bispecific anti-PD-1/VEGF-A antibody
designed to inhibit PD-1-mediated immunosuppression
and block tumour angiogenesis in the tumour microen-
vironment [8, 9]. Ivonescimab binds to PD-1 and VEGF
with high affinity (dissociation constant 2.46 x 107'° and
3.3 x 107'° mol/L, respectively) and blocks their binding
to PD-L1 and VEGFR (half maximal inhibitory concentra-
tion 0.06 and 0.36 nmol/L), respectively, resulting in the
inhibition of PD-1/PD-L1 and VEGF/VEGEFR signalling
and dose-dependent inhibition of VEGF-mediated prolif-
eration of human umbilical vein endothelial cells in vitro
[8, 9]. In the presence of VEGF, ivonescimab forms solu-
ble complexes with VEGF dimers, resulting in a > 10-fold
increase in the affinity of ivonescimab to PD-1, increased
internalization of PD-1 and more potent blockade of PD-1/
PD-L1 signalling, which in turn enhances T-cell activation
[9]. Through cooperative binding, PD-1 also enhances the
binding affinity of ivonescimab to VEGF, resulting in more
potent blockade of VEGF/VEGEFR signalling [9].
Additionally, the fragment crystallizable (Fc) region of
ivonescimab has been engineered to reduce Fcy receptor
(FcyR) binding that could cause adverse events (AEs) and
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immune-related AEs [9]. Ivonescimab has silencing muta-
tions in the Fc region that abrogate FcyR/FcylIlla binding,
resulting in significantly reduced antibody-dependent cellu-
lar cytotoxicity (ADCP), complement dependent cytotoxicity
(CDC), antibody-dependent cellular phagocytosis (ADCP)
and cytokine release [interleukin (IL)-10 and IL-6] in
in vitro studies (all p-values nonsignificant vs negative con-
trol). In contrast, penpulimab (anti-PD-1 antibody) showed
significantly higher ADCC and CDC (both p < 0.001) and
nivolumab (anti-PD-1 antibody) had significantly higher
ADCP (p < 0.001) relative to negative control [9]

The antitumour activity of ivonescimab was demon-
strated in a mouse model of EGFR-mutated NSCLC, as
evidenced by dose-dependent inhibition of tumour growth
in mice treated with ivonescimab [9]. Ivonescimab showed
enhanced antitumour activity when used in combination
with anti-CD47 [ligufalimab (AK117); p < 0.01 vs ivo-
nescimab) or anti-CD73 [dresbuxelimab (AK119)] anti-
bodies, relative to ivonescimab alone, in xenograft models
of breast cancer and colon cancer, respectively [9].

In the clinical setting, the pharmacodynamic activity of
ivonescimab may be affected by systemic corticosteroids,
other immunosuppressants and angiogenesis inhibitors;
therefore, administration of these agents prior to initiating
ivonescimab treatment should be avoided [4]. Over an ivo-
nescimab dose range of 0.3-30 mg/kg, no increase in the
corrected QT interval was observed with increasing ivo-
nescimab exposure [4].

2.2 Pharmacokinetics

The pharmacokinetic properties of ivonescimab are based
on data from 647 patients who received ivonescimab
0.3-30 mg/kg once every 3 weeks or every 2 weeks in seven
clinical studies [4].

After a single intravenous infusion, a dose-proportional
increase in ivonescimab exposure was observed across a
dose range of 3—30 mg/kg [4]. Steady state was reached by
week 15 after multiple infusions of ivonescimab. Based on
population pharmacokinetic analysis, the mean volume of
distribution of ivonescimab was 4.57 L. The baseline clear-
ance of ivonescimab decreased over time, with a clearance
of 0.461 L/day at baseline and a steady-state clearance of
0.334 L/day; the maximum decrease in clearance was 26%.
The elimination half-life of ivonescimab was 9.85 days [4].

The pharmacokinetics of ivonescimab have not been
assessed in special populations [4]. In a population phar-
macokinetic analysis, baseline body weight (31-155 kg),
age and gender had no clinically relevant effects on the
pharmacokinetics of ivonescimab. Mild [creatinine clear-
ance (CLR) 60 to <90 mL/min] or moderate (CLg 30 to
< 60 mL/min) renal impairment and mild hepatic impair-
ment [upper limit of normal (ULN) < total bilirubin

< 1.5 x ULN, or total bilirubin < ULN and aspartate ami-
notransferase (AST) > ULN] did not affect the pharma-
cokinetics of ivonescimab to a clinically relevant extent
in the population pharmacokinetic analysis. The effects of
severe renal impairment and moderate or severe hepatic
impairment on the pharmacokinetics of ivonescimab have
not been determined [4].

Drug interaction studies have not been conducted for
ivonescimab [4]. As ivonescimab is a monoclonal antibody
and not metabolized by cytochrome P450 enzymes or other
drug-metabolizing enzymes, the pharmacokinetics of ivo-
nescimab are not expected to be influenced by coadminis-
tered drugs that inhibit or induce these enzymes [4].

2.3 Therapeutic Trials
2.3.1 Non-Small Cell Lung Cancer

Pivotal Phase 3 HARMONi-A Study Ivonescimab in
combination with chemotherapy significantly improved
progression-free survival (PFS) in patients with relapsed
advanced or metastatic NSCLC with an EGFR variant who
were participating in the ongoing, randomized, double-
blind, placebo-controlled, phase 3 HARMONI-A trial
(NCTO05184712) being conducted in China [10]. The study
enrolled patients 1875 years of age with locally advanced
(stage IIIB or IIIC) or metastatic (stage IV) NSCLC that
has progressed after first- or second-generation EGFR-
TKIs and who have a confirmed EGFR Thr790Met-nega-
tive variant or who have progressed after third-generation
EGFR-TKI as first- or second-line treatment. Patients
were randomized 1:1 to receive intravenous ivonescimab
20 mg/kg (n = 161) or placebo (n = 161) in combination
with pemetrexed and carboplatin on day 1 of a 3-weekly
cycle for 4 cycles, followed by maintenance therapy with
ivonescimab or placebo in combination with pemetrexed
until disease progression, unacceptable tolerability, inves-
tigator decision, patient withdrawal of consent or death.
Randomization was stratified according to prior treatment
with third-generation EGFR-TKI (received or not received;
n = 276 and 46, respectively) and brain metastases (pre-
sent or absent; n = 72 and 250). The primary endpoint was
progression-free survival (PFS) in the intent-to-treat popu-
lation as assessed by the independent radiology review
committee (IRRC) using Response Evaluation Criteria in
Solid Tumors version 1.1 (RECIST v1.1) criteria [10].
After a median follow-up of 7.9 months (data cutoff 10
March 2023), the IRRC-assessed median PFS (primary
endpoint) was significantly prolonged by 2.3 months with
ivonescimab plus chemotherapy compared with placebo plus
chemotherapy [median 7.1 vs 4.8 months; hazard ratio (HR)
0.46; 95% CI 0.34-0.62; p < 0.001] [10]. Overall survival
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Features and properties of ivonescimab

Alternative names
Class
Mechanism of action

AK112; PD-1/VEGF bi-specific antibody—Akeso Biopharma; SMT112; ivonescimab
Antineoplastics; bispecific antibodies; immunotherapies
Simultaneously and competitively blocks binding of PD-1 to PD-L1 (relieving PD-1/PD-L1-mediated immunosup-

pression) and blocks binding of VEGF-A to VEGFR2 (blocking tumour angiogenesis in the TME)

Route of administration Intravenous infusion

Pharmacodynamics

Binds to PD-1 and VEGF with high affinity and blocks their binding to PD-L1 and VEGFR, respectively

Inhibits PD-1/PD-L1 and VEGF/VEGEFR signalling and dose-dependently inhibits VEGF-mediated proliferation of
human umbilical vein endothelial cells in vitro

Through cooperative binding, VEGF binding to ivonescimab enhances affinity to PD-1, and PD-1 binding enhances

ivonescimab binding to VEGF

Fc region of ivonescimab is engineered to reduce Fcy receptor binding that could cause adverse events and

immune-related adverse events

Pharmacokinetics

Inhibits tumour growth in a mouse model of EGFR-mutated NSCLC

Antitumour activity is enhanced when combined with anti-CD47 (AK117) or anti-CD73 (AK119) antibodies in
xenograft models of breast cancer and colon cancer, respectively

Steady state reached by week 15; mean volume of distribution 4.57 L
Clearance decreased over time from 0.461 L/day at baseline to 0.334 L/day at steady state; maximum decrease in

clearance 26%; elimination half-life 9.85 days

Adverse events in NSCLC
Most frequent grade >3

Serious

ATC codes
WHO ATC code LO1X (other antineoplastic agents)
EphMRA ATC code L1X (all other antineoplastics)

Decreased neutrophil counts, decreased white blood cell counts, decreased platelet counts, anaemia

Disease progression, decreased platelet counts, anaemia, infectious pneumonia, COVID-19

EGFR epidermal growth factor receptor, Fc fragment crystallizable, NSCLC non-small cell lung cancer, PD-1 programmed cell death protein
1, PD-LI programmed death ligand 1, TME tumour microenvironment, VEGF vascular epidermal growth factor; VEGFR vascular epidermal

growth factor receptor

(OS) data were immature at the data cutoff, and at the time of
PFS analysis, 20% of patients in the ivonescimab group and
23% of patients in the placebo group had died. The IRRC-
assessed objective response rate (ORR) in the ivonescimab
versus placebo groups was 51% vs 35% (p = 0.006) and the
median duration of response (DOR) was 6.6 vs 4.2 months.
In prespecified subgroups based on demographic and dis-
ease characteristics, consistent PFS benefit was seen across
most subgroups, including patients who had (ivonescimab
vs placebo HR 0.48; 95% CI 0.35-0.66) and had not (HR
0.40; 95% CI 0.17-0.95) received previous third-generation
EGFR-TKI therapy, and patients with (HR 0.40; 95% CI
0.22-0.73) or without (0.48; 95% CI 0.34-0.69) baseline
brain metastases [10].

After a median follow-up of 17. 6months (data cut-
off of 31 December 2023), OS data were 52% mature,
with 77 patients having died in the ivonescimab group
and 90 patients in the placebo group (median OS 17.1 vs
14.5 months; HR 0.80; 95% CI1 0.59-1.08) [4, 11]. If patients
treated with new immune checkpoint inhibitors were cen-
sored, the risk of death was reduced by 23% in patients
receiving ivonescimab compared with those receiving pla-
cebo (HR 0.77; 95% CI1 0.56-1.07) [4].
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Phase 3 HARMONi-2 Study Ivonescimab monotherapy sig-
nificantly improved PFS in patients with locally advanced or
metastatic NSCLC who were participating in the randomized,
multicentre phase 3 HARMON:I-2 study (NCT05499390)
being conducted in China [12]. The study enrolled patients
aged > 18 years with previously untreated stage IIIB/C or IV
NSCLC with positive PD-L1 expression in tumour tissue [13].
Patients were randomized to receive intravenous ivonescimab
at a selected dose or intravenous pembrolizumab 200 mg once
every 3 weeks. The primary endpoint was PES as assessed by
the IRRC using RECIST v1.1 criteria [13].

In a prespecified interim analysis, ivonescimab demon-
strated statistically significant superiority over pembroli-
zumab in terms of PFS [12]. The PFES benefit of ivonescimab
was observed across patient subgroups, including those with
PD-L1 low expression [PD-L1 tumour proportion score
(TPS) 1-49%], PD-L1 high expression (PD-L1 TPS > 50%),
squamous and nonsquamous histologies, as well as other
high-risk clinical features [12].

Phase 2 Study Ivonescimab in combination with chemo-
therapy showed promising antitumour activity in patients
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with advanced NSCLC who were participating in the ongo-
ing, open-label, multicentre, phase 2 study (NCT04736823)
being conducted in China [14]. The study enrolled patients
1875 years of age with locally advanced (stage IIIB or IIIC)
or metastatic (stage IV) NSCLC who were categorized into
three cohorts. In cohort 1, patients without driver mutations
(n = 44) received first-line treatment with intravenous ivo-
nescimab 10 or 20 mg/kg in 3-weekly cycles: in combination
with pemetrexed plus carboplatin for 4 cycles, followed by
ivonescimab plus pemetrexed maintenance therapy (non-
squamous NSCLC); or in combination with paclitaxel plus
carboplatin for 4 cycles, followed by ivonescimab mainte-
nance therapy (squamous NSCLC). In cohort 2, patients with
EGFR-sensitive mutations who failed previous EGFR-TKI
therapy (n = 19) received intravenous ivonescimab 10 or
20 mg/kg in combination with pemetrexed and carboplatin
in 3-weekly cycles for 4 cycles, followed by ivonescimab
plus pemetrexed maintenance therapy. In cohort 3, patients
who failed prior PD-1/PD-L1 inhibitor and platinum-based
chemotherapy (n = 20) received intravenous ivonescimab
10 or 20 mg/kg in combination with docetaxel in 3-weekly
cycles. Treatment was continued up to 24 months or until
there was no clinical benefit, unacceptable toxicity occurred
or other criteria for treatment discontinuation were met [14].

At last data cutoff (10 October 2023), the median follow-
up durations in cohorts 1, 2 and 3 were 21.3, 25.8 and 24.7
months, respectively [15]. Across the two doses, the ORR as
per RECIST vl.1 criteria (primary endpoint), in cohort 1 (n =
135) was 62% (84/135), with ORRs of 54% and 71% in non-
squamous and squamous NSCLC. The disease control rates
(DCRs) were 96% and 91%, the median DORs were 15.4 and
12.7 months and the median PFS were 13.3 and 11.1 months;
median OS was not reached in either patient group after a
median follow-up of 22.1 months. In cohorts 2 (n = 19) and 3
(n = 20), the ORRs were 68% and 40%, the DCRs were 95%
and 80%, median DORs were 8.7 and 12.7 months, median
PFS were 8.5 and 7.1 months and median OS were 22.5 and
17.1 months, respectively [15].

Phase 1b/2 Study Ivonescimab monotherapy showed promis-
ing efficacy in patients with immunotherapy-naive advanced
or metastatic NSCLC who were participating in the ongo-
ing, open-label, multicentre, dose-escalation and -expansion
study (NCT04900363) being conducted in China [16]. The
study enrolled 108 patients aged 18—75 years with unresecta-
ble locally advanced (stage IIIB or IIIC) NSCLC not suitable
for chemoradiation, or metastatic NSCLC without EGFR,
anaplastic lymphoma kinase (ALK) or ROSI mutations.
Patients received ivonescimab 10, 20 or 30 mg/kg every
3 weeks or 20 mg/kg every 2 weeks until clinical benefits
were observed, unacceptable toxicity occurred or other cri-
teria for treatment discontinuation were met. After a median
follow-up of 10.4 months (data cutoff 5 October 2022), the

overall ORR as assessed by RECIST v1.1 (primary efficacy
outcome) was 40% (43/108), with an ORR of 38% (20/53)
in patients with nonsquamous and 42% (23/55) in those
with squamous histology. The median PFS was 11.4 months
and the median OS was not reached. In patients with PD-1
TPS < 1%, >1% and >50% the ORRs were 15%, 51% and
57%, respectively. Among the 67 patients with PD-L1 TPS
> 1% receiving first-line ivonescimab, the ORRS in patients
receiving doses of 10, 20, and 30 mg/kg every 3 weeks were
33%, 60% and 75%, respectively, and in patients receiving
20 mg/kg every 2 weeks was 53% [16].

Pooled Analysis of Intracranial Activity Ivonescimab with
or without platinum doublet chemotherapy resulted in
intracranial responses in patients with advanced NSCLC
and untreated, asymptomatic brain metastases (n = 35)
in a pooled analysis of the phase 2 (NCT04736823;
28/174 patients) and phase 1b/2 (NCT04900363;
7/108 patients) studies [17]. Intracranial responses, as
assessed by Response Assessment in Neuro-Oncology
(RANO) criteria, were achieved by 34% (12/35) patients,
including seven complete responses (CRs) in 11 patients
who received ivonescimab plus chemotherapy (phase 2
study) and one CR among seven patients treated with ivo-
nescimab monotherapy (phase 1b/2 study). Median PFS was
19.3 months, and no patient with baseline brain metastases
had intracranial bleeding within 3 months of ivonescimab
with or without chemotherapy [17].

2.3.2 Other Indications

Advanced Solid Tumours Ivonescimab showed antitu-
mour activity in patients with advanced solid tumours
who were participating in an ongoing, first-in-human,
multicentre, dose-escalation and -expansion phase 1 study
(NCT04047290) being conducted in Australia [18]. Eligi-
ble patients had advanced or metastatic solid tumours that
had relapsed or were refractory to standard therapies or for
which there were no available effective therapies. Patients
(n = 51) received intravenous ivonescimab 0.3-30 mg/kg
every 2 weeks, with a starting dose of 0.3 mg/kg in a sin-
gle-subject cohort, followed by a 3+ 3 + 3 dose-escalation
design (n = 1-10 per group). In the dose-escalation phase,
two dose-limiting toxicities (grade 1 myocarditis and grade 3
hypertension) occurred in the ivonescimab 30 mg/kg group;
the maximum tolerated dose of ivonescimab was determined
to be 20 mg/kg every 2 weeks. Ivonescimab 10 and 20 mg/
kg doses were selected for dose expansion. Antitumour
responses were observed in patients receiving ivonescimab
>3 mg/kg every 2 weeks. After a median follow-up of
12.8 months (data cutoff 7 June 2022), the ORR in the evalu-
able population was 26% (12/47) and disease control rate
was 64% (30/47) [18].
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Advanced Biliary Tract Cancer Ivonescimab in combination
with chemotherapy showed antitumour activity in a cohort
of patients with advanced or metastatic biliary tract cancer
who were participating in an ongoing, open-label, multi-
centre phase 1b/2 study (NCT05214482) in patients with
advanced malignant tumours being conducted in China [19].
One cohort in phase 2 of this trial enrolled 22 patients with
locally advanced or metastatic biliary tract cancer, including
12 patients with intrahepatic cholangiocarcinoma, one with
extrahepatic cholangiocarcinoma and nine with gall bladder
cancer. Patients received ivonescimab 20 or 30 mg/kg every
3 weeks in combination with gemcitabine and cisplatin for
up to 8 cycles, followed by ivonescimab monotherapy until
disease progression or unacceptable toxicity. After a median
duration of 13.8 months (31 January 2024), the overall ORR
as assessed by RECIST v1.1 was 64% (14/22), with all partial
responses; eight patients had stable disease. The median PFS
was 8.5 months and the median OS was 16.8 months [19].

2.4 Adverse Events

Ivonescimab in combination with chemotherapy had a
manageable tolerability profile in patients with relapsed
advanced or metastatic NSCLC with an EGFR variant
who were participating in the ongoing, randomized,
double-blind, placebo-controlled, phase 3 HARMONI-A
trial (NCT05184712; Sect. 2.3.1) [10]. Over a median
of 8.8 cycles in patients receiving ivonescimab plus
chemotherapy (n = 161) and 7.3 cycles in those receiving

placebo plus chemotherapy (n = 161), treatment-emergent
AEs occurred in 99% and 98% of patients in the respective
groups, with 62% and 49% being of grade >3 severity.
The most common any-grade treatment-emergent AEs in
patients receiving ivonescimab plus chemotherapy were
chemotherapy related, including any-grade decreased
white blood cell count (66% vs 65% with placebo plus
chemotherapy), anaemia (63% vs 73%), decreased neutro-
phil count (60% vs 58%), decreased platelet count (48%
vs 41%), increased AST (44% vs 31%) and increased ala-
nine aminotransferase (37% vs 37%). The most common
(incidence > 10% of patients) grade >3 treatment-emer-
gent AEs with ivonescimab combination therapy were
decreased neutrophil count (31% vs 19% with placebo
plus chemotherapy), decreased white blood cell count
(21% vs 17%), decreased platelet count (16% vs 12%)
and anaemia (16% vs 14%). Treatment emergent AEs led
to ivonescimab and placebo discontinuation in 6% and 3%
of patients, respectively [10].

Immune-related AEs were reported in 24% and 6%
of patients in the ivonescimab and placebo groups [10].
Grade >3 immune-related AEs occurred in 6% and 3% of
patients in the ivonescimab and placebo groups, with the
most common being rash (3% vs 1%), dermatitis (1% vs
0%) and interstitial lung disease (1% vs 1%). AEs of spe-
cial interest (AESIs) related to VEGF blocking occurred
in 30% of patients in the ivonescimab and 16% of patients
in the placebo group, with the events being mostly mild
or moderate in severity. Grade >3 AESIs occurred in 3%
of patients in the ivonescimab group and 2% of patients

Key clinical trials of ivonescimab

Drug(s) Indication Phase Status
Ivonescimab, carboplatin, Nsg-NSCLC 3 Recruiting
pemetrexed
Ivonescimab, carboplatin, Nsq-NSCLC 3 Recruiting
pemetrexed
Ivonescimab, pembrulizumab NSCLC 3 Active, not
recruiting
Ivonescimab, tislelizumab, Sq-NSCLC 3 Recruiting
carboplatin, paclitaxel
Ivonescimab, pembrolizumab, Sq-NSCLC 3 Recruiting
chemotherapy
Ivonescimab, chemotherapy =~ NSCLC 2 Recruiting
Ivonescimab, ligufalimab TNBC 2 Recruiting
(AK117), chemotherapy
Ivonescimab Gynaecological 2 Active, not
tumours recruiting
Ivonescimab, ligufalimab CRC 2 Recruiting

(AK117), chemotherapy

Location(s) Identifier Sponsor

China NCT05184712; HARMONIi- Akeso
A; AK112-301

Multinational NCT06396065; HARMONIi;  Summit Thera-
AK112-301 peutics

China NCT05499390; HAR- Akeso
MONIi-2; AK112-303

China NCT05840016; AK112-306  Akeso

Canada, USA NCT05899608; HAR- Summit Thera-
MON:i-3; SMT112-3003 peutics

China NCT04736823; AK112-201  Akeso

China NCT05227664; AK117-203  Akeso

China NCT04870177; AK112-203  Akeso

China NCT05382442; AK112-206  Akeso

CRC colorectal cancer, NSCLC non-small cell lung cancer, Nsg nonsquamous NSCLC, Sq squamous, TNBC triple negative breast cancer
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in the placebo group, with the most common being hyper-
tension (2% vs 2%), proteinuria (1% vs 0%) and conges-
tive heart failure (1% vs 0%) [10].

Pooled Analysis The tolerability profile of ivonescimab
plus chemotherapy was confirmed in a pooled analy-
sis of a phase 1b study (NCT05116007), a phase 2 study
(NCT04736823) and the phase 3 HARMONI-A study
(NCTO05184712) [4]. The pooled analysis included tolerabil-
ity data for 316 patients treated with ivonescimab 20 mg/kg
every 3 weeks plus chemotherapy, including 295 patients
with NSCLC and 21 patients with small-cell lung cancer.
The median treatment duration was 201 days (median of
9 treatment cycles), with 86% of patients having received
ivonescimab combination therapy for >3 months, 57% for
> 6 months and 9% for > 12 months. Adverse reactions with
ivonescimab plus chemotherapy occurred in 93% of patients,
with the most common (incidence > 15% of patients) adverse
reactions being anaemia (35%), leukopenia (30%), neutro-
penia (29%), increased AST (25%), decreased platelet count
(23%) and proteinuria (20%). Grade >3 adverse reactions
occurred in 48% of patients treated with ivonescimab plus
chemotherapy, with neutropenia (19%), leukopenia (12%),
anaemia (11%), and decreased platelet count (9%) reported
most frequently (incidence >5%) [4].

2.5 Ongoing Clinical Trials

In addition to the ongoing trials discussed earlier in
Sect. 2.3, the randomized, double-blind, multinational,
phase 3 HARMONI study (NCT06396065) is recruiting
patients to evaluate the efficacy and safety of ivonescimab
versus placebo in combination with pemetrexed and car-
boplatin in ~420 patients with EGFR-mutated locally
advanced of metastatic NSCLC who have progressed fol-
lowing EGFR-TKI therapy. The primary outcome meas-
ures are PFS and OS and secondary outcome measures
include ORR and the incidence and severity of AEs.

Recruitment is underway for a randomized, multicentre
phase 3 study (NCT05840016) to evaluate the efficacy and
safety of ivonescimab plus chemotherapy versus PD-1 inhibi-
tor plus chemotherapy as first-line treatment in ~396 patients
with advanced squamous NSCLC. The primary outcome is
PFS and secondary outcomes include OS, ORR and DOR.
Patients are also being recruited for the randomized, multicen-
tre, phase 3 HARMONIi-3 study (NCT05899608) to evaluate
the efficacy and safety of ivonescimab plus chemotherapy ver-
sus pembrolizumab plus chemotherapy as first-line treatment in
~400 patients with metastatic squamous NSCLC. The primary
outcome is OS and secondary outcomes include PFS and the
incidence and severity of AEs.

A phase 2 study (NCT05227664) is recruiting patients to
assess the efficacy, safety and pharmacokinetics of ivonescimab

and ligufalimab (AK117) plus chemotherapy versus ivonescimab
plus chemotherapy and ligufalimab plus chemotherapy in
~ 80 patients with locally advanced or metastatic triple-negative
breast cancer who have not received prior systemic therapy.
Also recruiting patients is a phase 2 study (NCT05382442) to
assess the efficacy, safety and pharmacokinetics of ivonescimab
(monotherapy or combination therapy with chemotherapy)
with or without ligufalimab in =~ 104 patients with metastatic
colorectal cancer who are not suitable for surgery. A phase 2
study (NCT04870177) is underway to assess the efficacy and
safety of ivonescimab in ~270 patients with advanced gynae-
cological tumours. Also underway is an open-label, multicentre,
phase 1b/2 study (NCT05229497) to evaluate the efficacy and
safety of ivonescimab and ligufalimab in = 114 patients with
advanced malignant tumours.

Other phase 2 studies are underway, including stud-
ies that will evaluate ivonescimab monotherapy in
patients with unresectable hepatocellular carcinoma
(NCT05432492) and ivonescimab combination therapy in
patients with NSCLC (NCT05247684). With the approval
of ivonescimab, many investigator-initiated studies have
also been planned.

3 Current Status

Ivonescimab received its first approval on 24 May 2024 in
China [3] for the treatment of patients with EGFR-mutated
locally advanced or metastatic non-squamous NSCLC who
have progressed after TKI therapy [4].
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