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BACKGROUND: Cadonilimab is a bispecific antibody that simultaneously targets programmed cell death receptor-1 and cytotoxic T
lymphocyte-associated antigen-4. This study aimed to assess the safety and efficacy of cadonilimab plus anlotinib for the first-line
treatment of advanced non-small cell lung cancer (NSCLC) without sensitizing EGFR/ALK/ROS1 mutations.
METHODS: Patients received cadonilimab 15mg/kg and 10mg/kg every three weeks (Q3W) plus anlotinib at doses of 10 or 12mg
once daily for two weeks on a one-week-off schedule. The primary endpoints included safety and objective response rate (ORR).
RESULTS: Sixty-nine treatment-naïve patients received cadonilimab 15mg/kg Q3W combination (n= 49) and 10mg/kg Q3W
combination (n= 20). Treatment-related adverse events (TRAEs) were reported in 48 (98.0%) and 19 (95.0%) patients, with grade ≥3
TRAEs occurring in 29 (59.2%) and five (25.0%) patients, respectively. TRAEs leading to cadonilimab discontinuation occurred in
eight (16.3%) and one (5.0%) patients in the cadonilimab 15mg/kg Q3W and 10mg/kg Q3W dosing groups. The confirmed ORRs
were 51.0% (25/49) and 60.0% (12/20) accordingly.
CONCLUSIONS: Cadonilimab 10mg/kg Q3W plus anlotinib showed manageable safety and promising efficacy as a first-line
chemo-free treatment for advanced NSCLC.
CLINICALTRIALS.GOV IDENTIFIER: NCT04646330.
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INTRODUCTION
Lung cancer is a common malignant tumor with high morbidity
and mortality worldwide, with non-small cell lung cancer (NSCLC)
accounting for 85% of all lung cancers [1]. Approximately 70% of
NSCLC patients are diagnosed at an advanced stage (stage IIIB/IV)
[2]. In recent years, chemotherapy combined with programmed
cell death receptor-1 (PD-1)/PD-L1 inhibitors has become the
standard treatment for advanced NSCLC without driver gene
mutations, which results in toxicity. Several chemo-free therapies,
including pembrolizumab, atezolizumab, and cemiplimab mono-
therapy, and dual chemo-free immunotherapy with nivolumab
plus ipilimumab have been approved as first-line therapies for
advanced NSCLC with a PD-L1 tumor proportion score (TPS) ≥ 50%

or ≥1% and without driver gene mutations [3–7]. Only patients
with TPS ≥ 50% benefit from approved chemo-free monothera-
pies. Accordingly, novel and effective chemo-free regimens are
needed to treat advanced NSCLC.
Numerous studies have demonstrated the synergistic effects of

immunotherapy and antiangiogenic therapy in advanced solid
tumors. Clinical studies of anti-PD-1/PD-L1 antibodies in combina-
tion with anti-angiogenic drugs have shown promising efficacy
and manageable safety in treating advanced NSCLC. Sintilimab
plus anlotinib showed promising antitumour activity with a
tolerable safety profile as a first-line therapy in patients with
advanced NSCLC [8]. Camrelizumab plus apatinib showed
encouraging antitumour activity and acceptable toxicity in
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chemotherapy-pretreated patients with advanced non-squamous
NSCLC [9]. A phase Ib/II trial of lenvatinib plus pembrolizumab
showed promising clinical activity and a manageable safety profile
in previously treated patients with NSCLC, although this combina-
tion regimen showed no improvement in overall survival (OS)
compared with pembrolizumab monotherapy in first-line treat-
ment of advanced NSCLC with PD-L1 TPS ≥ 1% in LEAP-007 [10,
11].
Cadonilimab is a humanized immunoglobulin G1 bispecific

antibody with fragment crystallizable (Fc) mutations that eliminate
Fc receptor- and complement-mediated cytotoxic effects. Cado-
nilimab binds to PD-1 and CTLA-4 and blocks PD-1/PD-L1, PD-1/
PD-L2, CTLA-4/B7.1, and CTLA-4/B7.2 interactions [12]. Anlotinib, a
new orally administered tyrosine kinase inhibitor that targets
vascular endothelial, fibroblast, and platelet-derived growth factor
receptors, has been approved as a third-line therapy for advanced
lung cancer in China [13]. We report a phase Ib/II study conducted
to evaluate the safety and efficacy of a combination of
cadonilimab plus anlotinib in the treatment of previously
untreated advanced NSCLC and to explore the optimal dosing
for this combination.

MATERIALS AND METHODS
Study design and patients
This was a multicentre, open-label, phase Ib/II trial of cadonilimab
combined with anlotinib in previously untreated patients with advanced
NSCLC, and was conducted across 13 centers in China.
The inclusion criteria were as follows: age 18–75; histologically

confirmed irresectable locally advanced (IIIB/C phase) or metastatic (IV
phase) NSCLC according to AJCC 8th edition without sensitizing EGFR/ALK/
ROS1 mutations; treatment-naïve; one measurable lesion as defined by the
Response Evaluation Criteria in Solid Tumors (RECIST) v1.1; an Eastern
Cooperative Oncology Group (ECOG) performance status of 0 or 1, a life
expectancy of ≥3 months, and adequate organ function. Patients with a
history of active autoimmune disease, concurrent use of immunosuppres-
sive medications or immunosuppressive doses of systemic corticosteroids
(>10mg daily prednisone equivalent), untreated brain metastases, active
interstitial lung disease, central squamous histology carcinoma with a
cavity or a high risk of pulmonary hemorrhage, uncontrolled hypertension,
or clinically significant cardiovascular or cerebrovascular disease were
excluded.
The trial was conducted in accordance with the International Conference

on Good Clinical Practice Standards and the Declaration of Helsinki. The
institutional review boards and independent ethics committees of all
participating centers approved the study protocol and amendments, and
all patients provided written informed consent.

Procedures
This Ib/II trial included the safety run-in and expansion phases. Patients
received intravenous cadonilimab at doses of 10mg/kg every two weeks
(Q2W) and 15mg/kg every three weeks (Q3W) in the safety run-in phase,
along with oral anlotinib at 10 or 12mg/day for two weeks on a one-week
off schedule, to preliminarily assess the toxicities, tolerability and efficacy
of this combination. Owing to the poor tolerance and low efficacy
observed with the cadonilimab 10mg/kg Q2W combination (shown in the
results section), patients received cadonilimab at doses of 15mg/kg and
10mg/kg Q3W plus anlotinib at 10 or 12mg/day for two weeks on a one-
week off schedule in the expansion phase. Treatment was continued until
disease progression, unacceptable toxicity, withdrawal of consent,
investigator’s decision, or a maximum of 35 doses (approximately two
years), whichever occurred first.
Radiographic tumor assessment was performed at baseline, every six

weeks during the first 48 weeks, and every 12 weeks thereafter, according
to RECIST v1.1. Patients who discontinued treatment for any reason other
than disease progression or death were followed-up for tumor radiological
assessment until disease progression, initiation of new anticancer
treatment, loss to follow-up, withdrawal of informed consent, or death,
whichever occurred first. PD-L1 expression was assessed by immunohis-
tochemistry using PD-L1 IHC 22C3 pharmDx (Dako Omnis), and PD-L1
positivity was defined as a PD-L1 TPS ≥ 1%.

Adverse events (AEs) were monitored for 30 days, and serious AEs were
followed up for 90 days after the last dose or the start of a new anticancer
treatment, whichever occurred first. AEs were graded according to the
National Cancer Institute Common Terminology Criteria for Adverse Events
version 5.0. During follow-up, patients were contacted every three months
to assess their survival.

Endpoints
The primary endpoints were safety and objective response rate (ORR),
defined as the proportion of patients who achieved a confirmed complete
response (CR) or partial response (PR), as assessed by investigators per
RECIST v1.1. The secondary endpoints included duration of response (DOR;
the time from the first recorded complete or partial response to disease
progression or death), disease control rate (DCR; the proportion of patients
who achieved a complete response, partial response, or stable disease as
the best overall response), progression-free survival (PFS; the time from the
first dose of study medication to radiographic disease progression or
death), and OS (the time from the first dose of study medication to death
due to any cause). The exploratory endpoint was the correlation between
the PD-L1 TPS and efficacy.

Sample size estimation and statistical analysis
Approximately 12 subjects (6 subjects per dosing regimen, cadonilimab
10mg/kg Q2W combination and 15mg/kg Q3W combination) were
enrolled in the safety run-in phase to preliminarily assess the toxicities,
tolerability and efficacy of this combination regimen. The sample size for
this part was not based on statistical test. For the phase II part (expansion
phase), approximately 76 patients (38 patients per dosing regimen,
cadonilimab 15mg/kg Q3W combination and 10mg/kg Q3W combina-
tion) were enrolled with a power of 82% to detect a 25% increase in ORR
compared with the historical control ORR of 25%, under a 2-sided α of 0.05
and a 20% dropout rate of subjects.
The full analysis set was the primary analysis set for efficacy analysis,

defined as all patients who had received at least one dose of cadonilimab
(15 or 10mg/kg Q3W) plus anlotinib and had measurable disease (as per
RECIST v1.1) at baseline. The safety set included all patients who received
at least one dose of cadonilimab (15 or 10mg/kg Q3W) plus anlotinib. The
analysis of ORR and DCR was based on a full analysis set and two-sided
95% confidence intervals (CI) using the Clopper–Pearson exact method.
The Kaplan–Meier product limit method was used to estimate survivorship
function for time-to-event endpoints such as DOR, PFS, and OS. Median
time-to-event endpoints and 95% CI were calculated. PFS and OS analyses
were based on the safety analysis set. A spider plot of percent change in
tumor burden from baseline over time, swimmer plot of treatment
duration and best overall response, and waterfall plot of the best percent
change in tumor burden from baseline were generated. All statistical
analyses were performed using SAS version 9.4 (SAS Institute Inc., Cary,
NC, USA).

RESULTS
Patients
As of May 17, 2022 (cut-off date), 76 patients were enrolled and
treated. Owing to poor tolerance and low efficacy, only seven
patients were enrolled and administered cadonilimab 10 mg/kg
Q2W plus anlotinib in the safety run-in phase. For the seven
patients, the occurrence of grade ≥3 treatment-related adverse
events (TRAEs) was 42.9% (n= 3). Meanwhile, an unsatisfying
ORR of 14.3% (95% CI, 0.4, 57.9) was observed. These patients
were not included in the safety and efficacy analyses and are not
reported here. Cadonilimab 15 mg/kg Q3W plus anlotinib
(n= 49) or cadonilimab 10 mg/kg Q3W plus anlotinib (n= 20)
was administered to 69 patients (Fig. 1). Anlotinib was
administered at an initial dose of 10 or 12 mg, and no significant
differences in efficacy were observed between the two anlotinib
doses; therefore, they were pooled together for analysis. Of the
69 patients treated with cadonilimab 15 mg/kg or 10 mg/kg
Q3W plus anlotinib with a median age of 63.5 years, 58 (84.1%)
were men, 59 (85.5%) had an ECOG performance status of 1, 53
(76.8%) had stage IV NSCLC, and 30 (43.5%) had squamous cell
carcinoma. PD-L1 expression was assessed in all 69 patients; 43
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(62.3%) were PD-L1 positive (defined as PD-L1 TPS ≥ 1%), of
whom eight (11.6%) had PD-L1 TPS ≥ 50%. Demographic and
disease characteristics at baseline are shown in Table 1. At a
median follow-up of 8.8 months (range, 3.0–17.2 months), 34
(49.3%) of the 69 patients were still under treatment, 22 (44.9%)
of 49 received 15 mg/kg cadonilimab Q3W, and 12 (60.0%) of 20
patients who received 10 mg/kg cadonilimab Q3W remained on
study therapies (Fig. 1).

Safety
Among the 69 patients who received cadonilimab 15mg/kg and
10mg/kg, TRAEs were reported in 67 (97.1%), with grade ≥3 TRAEs
occurring in 34 (49.3%). Serious TRAEs were reported in 35
(50.7%), and TRAEs leading to permanent discontinuation of
cadonilimab were reported in nine patients (13.0%). TRAEs leading
to death occurred in one (1.4%) patient (Table 2). The safety profile
was also compared between the dosing groups. TRAEs were
reported in 48 (98.0%) and 19 (95.0%) patients in the cadonilimab
15mg/kg and cadonilimab 10mg/kg dosing groups, respectively;
grade ≥3 TRAEs occurred in 29 (59.2%) and five (25.0%) patients,
serious TRAEs were reported in 28 (57.1%) and seven (35.0%)
patients, respectively; TRAEs leading to permanent discontinua-
tion of cadonilimab were reported in eight (16.3%) and one (5.0%)
patient, respectively. One TRAE leading to death was recorded in
the cadonilimab 15mg/kg dosing group, which was sudden
cardiac death, compared with no TRAEs leading to death in the
cadonilimab 10mg/kg dosing group. The most common TRAEs of
any grade were hypothyroidism (n= 27, 39.1%), increased
aspartate aminotransferase (n= 23, 33.3%), and decreased appe-
tite (n= 19, 27.5%). The most common grade ≥ 3 TRAEs were
hypertension (n= 5, 7.2%) and abnormal hepatic function (n= 5,
7.2%) (Table S1).
Fourteen (20.3%) patients experienced immune-related adverse

events (irAEs) (Table S2). Grade ≥3 irAEs accounted for 5.8%
(n= 4), with two (4.1%) and two (10.0%) patients receiving
cadonilimab at 15mg/kg Q3W and 10mg/kg Q3W, respectively.
Grade ≥3 irAEs were hypopituitarism, immune-mediated arthritis,
autoimmune hepatitis and ketoacidosis (one patient each)
(Table S3).
In terms of specific AEs related to anlotinib, hypertension

occurred in 17 (24.6%) patients, of whom five had grade ≥3
hypertension. Proteinuria also occurred in 17 (24.6%) patients; all
were grade 1, 2 (Table S1).

Efficacy
Regarding the cut-off date, among the 69 patients treated with
cadonilimab 15mg/kg or 10mg/kg Q3W plus anlotinib, 37
achieved confirmed PR, the overall ORR was 53.6% (95% CI,
41.2–65.7) and the DCR was 92.8% (95% CI, 83.9–97.6). The ORR
and DCR were 51.0% and 91.8% and 60.0% and 95.0% for patients
receiving 15mg/kg Q3W and 10mg/kg Q3W, respectively
(Table 3). Among the 69 patients analyzed by PD-L1 TPS and
histology, the ORRs were 60.5% and 42.3% among PD-L1-positive
versus PD-L1-negative patients and 60.0% and 48.7% among
squamous cell carcinoma versus non-squamous cell carcinoma
patients, respectively (Table S4). Subgroup analysis of ORR among
patients treated with 15 mg/kg and 10mg/kg Q3W is shown in
Fig. S1. A decrease in the target lesion size was observed in 66
(97.1%) of the 68 patients (Fig. 2a, b). The responses were durable,
with a median DOR that was not reached (NR) (95% CI, 5.8–NR)
(Fig. 2c, Table 3).
Among the 69 patients, the median PFS was 8.8 months (95%

CI, 6.9–NR) in the cadonilimab 15mg/kg Q3W dosing group and
NR (95% CI, 5.7–NR) in the 10mg/kg Q3W dosing group (Fig. 3).
PFS benefits were observed in the subgroups defined according to
PD-L1 TPS and histology (Fig. S2). The median PFS was NR (95% CI,
7.9–NR) and 8.8 months (95% CI, 5.7–NR) among PD-L1-positive
versus PD-L1-negative patients, and 8.8 months (95% CI, 6.9–NR)
and 9.9 months (95% CI, 6.9–NR) among patients with squamous
cell versus non-squamous cell carcinoma, respectively. The OS
data were immature at the time of the cut-off date.

DISCUSSION
In this phase Ib/II study, the cadonilimab 10mg/kg Q3W plus
anlotinib combination regimen achieved promising and potent
efficacy and a manageable safety profile in the first-line treatment
setting for NSCLC. With this study, we are the first to report a
chemo-free combination strategy involving anti-PD-1 and anti-
CTLA4 bispecific antibodies and antiangiogenic agents for the
first-line treatment of advanced NSCLC worldwide.
Cadonilimab is a humanized immunoglobulin G1 bispecific

antibody with Fc-engineering that is designed based on the Akeso
Tetrabody platform; and does not exhibit Fc effector functions
including antibody-dependent cell-mediated cytotoxicity,
antibody-dependent cellular phagocytosis, and complement-
dependent cytotoxicity. Cadonilimab targets PD-1 and CTLA-4

Treatment naïve patients with NSCLC (n = 69)

49 patients received cadonilimab 15 mg/kg Q3W + anlotinib 

22 treatment ongoing 12 treatment ongoing

27 discontinued
12 disease progression 
5 adverse event
2 death
2 physician decision
3 subject decision
3 other

8 discontinued
6 disease progression
1 adverse event
1 other

Efficacy analysis (n = 49)
Safety analysis (n = 49)

Efficacy analysis (n = 20)
Safety analysis (n = 20)

20 patients received cadonilimab 10 mg/kg Q3W + anlotinib 

Fig. 1 Trial profile. The enrolled subjects were shown according to two cadonilimab dosing groups. The treatment discontinued reasons
were categoried.
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simultaneously and blocks PD-1/PD-L1, PD-1/PD-L2, CTLA-4/B7.1,
and CTLA-4/B7.2 interactions. Preclinical studies have indicated
that tumor tissue preferential retention of cadonilimab over
conventional anti-PD-1 and anti-CTLA-4 antibodies may lead to a
better safety profile [12, 14]. Early data from a phase 1 study of
cadonilimab suggested that cadonilimab may be associated with
improved tolerance compared to the combination of a PD-1
inhibitor and a CTLA-4 inhibitor [15, 16]. Furthermore, cadonilimab
was approved for marketing in China in June 2022 for treating
patients with relapsed/metastatic cervical cancer who progressed
on or after platinum-based chemotherapy. Approval was based on
positive results across a pivotal phase II clinical study [17].
This trial was designed as a dose-finding study, and the primary

objective was to assess the safety and efficacy and to explore the
optimum dosing schedule for the combination of cadonilimab
and anlotinib. Cadonilimab was administered to 69 patients at
doses of 15 mg/kg and 10mg/kg Q3W, and an overall ORR of
53.6% was observed (ORR of 51.0% vs. 60.0% for 15 mg/kg Q3W
vs. 10 mg/kg Q3W, respectively). Regarding the safety profile,
grade ≥3 TRAEs occurred in 29 (59.2%) of the 49 patients
administered cadonilimab at a dose of 15 mg/kg Q3W and in five
(25.0%) of the 20 patients treated with cadonilimab at a dose of
10mg/kg Q3W. Although this was not a randomized controlled
dose-response trial, the results indicated that the dosing schedule
of cadonilimab at a dose of 10mg/kg Q3W plus anlotinib should
be recommended as a phase 3 dose. A comparison of the safety
profile of cadonilimab plus anlotinib to other similar regimens,
such as sintilimab plus anlotinib in a phase 1b trial and
pembrolizumab plus lenvatinib in LEAP-007, showed that
cadonilimab at a dose of 10 mg/kg Q3W plus anlotinib had a
more manageable safety profile [8, 10].
Currently, PD-1/PD-L1 inhibitors combined with chemotherapy

are the standard of care for treatment-naïve patients with
advanced NSCLC without driver gene mutations. In the
KEYNOTE-189 study, an ORR of 47.6% and a median PFS of
8.8 months were reported for the pembrolizumab combination
group [18]. In the KEYNOTE-407 study, an ORR of 62.6% and a
median PFS of 6.4 months were reported for the pembrolizumab
combination group [19]. In this study, the cadonilimab 15mg/kg
Q3W regimen achieved an ORR of 51.0% and median PFS of
8.8 months, and the cadonilimab 10mg/kg Q3W regimen
achieved an ORR of 60.0% and median PFS of NR, which were
comparable to those of the pembrolizumab plus chemotherapy
combination regimen. Our data showed potent and consistent
ORR and PFS benefits in subgroups of patients with PD-L1 positive
and negative and squamous and non-squamous cell carcinoma.
Moreover, the safety profile of the combination of the cadonili-
mab 10mg/kg Q3W dosing schedule was much better than that
of the pembrolizumab combination regimen in KEYNOTE-189 and
KEYNOTE-407, in which grade ≥3 TRAEs occurred in 67.2% and
69.8% of the patients, respectively.
Previous studies have demonstrated that angiogenesis inhibi-

tion normalizes abnormal tumor vessels to regulate the tumor

Table 2. Overview of adverse events (AEs).

Cadonilimab 15mg/kg Q3W Cadonilimab 10mg/kg Q3W Overall

(N= 49) (N= 20) (N= 69)

TRAEs, n (%) 48 (98.0) 19 (95.0) 67 (97.1)

Grade ≥3 TRAEs, n (%) 29 (59.2) 5 (25.0) 34 (49.3)

Serious TRAEs, n (%) 28 (57.1) 7 (35.0) 35 (50.7)

TRAEs leading to cadonilimab and anlotinib discontinuation, n (%) 3 (6.1) 1 (5.0) 4 (5.8)

TRAEs leading to cadonilimab discontinuation, n (%) 8 (16.3) 1 (5.0) 9 (13.0)

TRAEs leading to anlotinib discontinuation, n (%) 7 (14.3) 1 (5.0) 8 (11.6)

TRAEs leading to death, n (%) 1 (2.0) 0 1 (1.4)

TRAEs treatment-related adverse events, Q3W every 3 weeks.

Table 1. Patient demographics and characteristics at baseline.

Cadonilimab
15mg/kg
Q3W

Cadonilimab
10mg/kg
Q3W

Overall

(N= 49) (N= 20) (N= 69)

Age (year)

Median
(Min, Max)

64.0 (40, 74) 58.5 (45, 74) 63.5 (40, 74)

<65, n (%) 29 (59.2) 15 (75.0) 44 (63.8)

>=65, n (%) 20 (40.8) 5 (25.0) 25 (36.2)

Sex, n (%)

Male 40 (81.6) 18 (90.0) 58 (84.1)

Female 9 (18.4) 2 (10.0) 11 (15.9)

ECOG, n (%)

0 5 (10.2) 5 (25.0) 10 (14.5)

1 44 (89.8) 15 (75.0) 59 (85.5)

Smoking Status, n (%)

Never 11 (22.4) 4 (20.0) 15 (21.7)

Former 32 (65.3) 14 (70.0) 46 (66.7)

Current 6 (12.2) 2 (10.0) 8 (11.6)

Clinical Stage at

Study Entry, n (%)

IIIB/IIIC 14 (28.6) 2 (10.0) 16 (23.2)

IV 35 (71.4) 18 (90.0) 53 (76.8)

Histological Type, n (%)

Squamous
Cell

24 (49.0) 6 (30.0) 30 (43.5)

Carcinoma

Non-
squamous

25 (51.0) 14 (70.0) 39 (56.5)

Cell Carcinoma

PD-L1 TPS, n (%)

<1% 24 (49.0) 2 (10.0) 26 (37.7)

>=1% 25 (51.0) 18 (90.0) 43 (62.3)

1–49% 22 (44.9) 13 (65.0) 35 (50.7)

>=50% 3 (6.1) 5 (25.0) 8 (11.6)

Brain
Metastasis,
n (%)

2 (4.1) 4 (20.0) 6 (8.7)

Liver
Metastasis,
n (%)

3 (6.1) 1 (5.0) 4 (5.8)

ECOG Eastern Cooperative Oncology Group, PD-1 programmed cell death
receptor-1, PD-L1 programmed cell death ligand-1, TPS tumor proportion
score, Q3W every 3 weeks.
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microenvironment, leading to increased infiltration of immune
effector cells into tumors and promotion of anti-PD-1/PD-L1
monoclonal antibody efficacy [20–23]. Atezolizumab combined
with bevacizumab plus chemotherapy (ABCP) in IMpower150
achieved an ORR of 63.5% and a median PFS of 8.3 months for
first-line treatment of metastatic non-squamous NSCLC. A value of
58.5% grade ≥3 TRAEs was consistently reported for the ABCP

group, indicating high toxicity [24]. The non-head-to-head
comparison between these studies indicated that the
cadonilimab-anlotinib combination regimen might achieve effi-
cacy comparable to that of standard first-line PD-1/PD-L1
inhibitors combined with chemotherapy but presents a better
and more manageable safety profile.
In recent years, pembrolizumab, atezolizumab, and cemiplimab

monotherapies and dual immunotherapy with nivolumab plus
ipilimumab have been approved as first-line treatments for
advanced NSCLC with PD-L1 TPS ≥ 1% or high PD-L1 expression
(PD-L1 TPS ≥ 50% or IC ≥ 10%). However, less than 40% (ORR
27–44.8%) of the patients in the corresponding studies were
responsive to these approved chemo-free monotherapies or dual
immunotherapy, which was much lower than the response rate
achieved in the current study (ORR of 60.5% in PD-L1 positive
patients). The much higher response rate achieved by the
combination regimen of cadonilimab plus anlotinib suggested
that this chemo-free regimen could benefit more patients
compared to already approved therapies and is worth validation
in the future.
Moreover, PD-L1-negative patients could hardly benefit from

the approved pembrolizumab, atezolizumab, and cemiplimab
monotherapies. Dual immunotherapy with nivolumab plus
ipilimumab achieved an ORR of 27.3% and a median PFS of
5.1 months among PD-L1-negative patients in CheckMate 227. In
this study, the combination of cadonilimab and anlotinib showed
potent efficacy, with an ORR of 42.3% and a median PFS of
8.8 months among PD-L1 negative patients, suggesting a
promising chemo-free regimen in a first-line treatment setting
regardless of PD-L1 expression.
Although several chemo-free immunotherapies have been

approved, their efficacy has yet to be improved. The KEYNOTE-
598 study examined whether adding ipilimumab to
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Fig. 2 Antitumour activity and treatment duration. a Waterfall plot of best percentage change from baseline of sum of target lesion
diameters. b Spider plot of percentage change from baseline of sum of target lesion diameters. c Swimmer plot of treatment duration and
best overall response.

Table 3. Tumor response.

Cadonilimab
15mg/kg Q3W

Cadonilimab
10mg/kg Q3W

Overall

(N= 49) (N= 20) (N= 69)

ORR, %
(95% CI)

51.0 (36.3, 65.6) 60.0 (36.1, 80.9) 53.6 (41.2,
65.7)

DCR, %
(95% CI)

91.8 (80.4, 97.7) 95.0 (75.1, 99.9) 92.8 (83.9,
97.6)

Best Overall Response, n (%)

CR 0 0 0

PR 25 (51.0) 12 (60.0) 37 (53.6)

SD 20 (40.8) 7 (35.0) 27 (39.1)

PD 2 (4.1) 1 (5.0) 3 (4.3)

NE 1 (2.0) 0 1 (1.4)

NA 1 (2.0) 0 1 (1.4)

DOR, Median
(months),
(95% CI)

NR (5.2, NR) NR (7.0, NR) NR (5.8,
NR)

ORR objective response rate, DCR disease control rate, CI confidence
interval, NE not evaluable, NA no post-baseline tumor assessment, DOR
duration of response, NR not reached, Q3W every 3 weeks.

B. Chen et al.

454

British Journal of Cancer (2024) 130:450 – 456



pembrolizumab improved its efficacy over pembrolizumab alone
in the first-line treatment of NSCLC with high PD-L1 expression.
However, the results showed no improvement in efficacy [25]. In
LEAP-007, the combination regimen of lenvatinib plus pembro-
lizumab showed no improvement in OS compared with
pembrolizumab monotherapy in the first-line treatment of
advanced NSCLC with PD-L1 TPS ≥ 1% [10]. Recently, Roche
reported results from a phase III SKYSCRAPER-01 study, which
evaluated the anti-TIGIT (T cell immunoglobulin and ITIM
domain) immunotherapy tiragolumab plus atezolizumab versus
atezolizumab alone as a first-line treatment for NSCLC with high
PD-L1 expression. This study did not meet the co-primary
endpoint of PFS. In addition, other immune combination
therapies such as eftilagimod alpha, a soluble lymphocyte
activation gene-3 (LAG-3) protein, plus pembrolizumab in the
first-line treatment of NSCLC exhibited promising efficacy in
early phase trials but need to be validated in confirmatory trials
[26]. There are many obstacles, and careful design and proper
combination regimens are vital to further improve the efficacy of
approved chemo-free therapies. Our results in the current study
have shown promise.
This study had some limitations. This was a non-randomized

trial with a relatively small sample size. The results obtained in this
study require further validation in well-conducted randomized
controlled trials with larger sample sizes. Moreover, OS data were
not yet mature at the time of publication.
In conclusion, this phase Ib/II study showed that the chemo-

free cadonilimab of 10 mg/kg Q3W plus anlotinib combination
regimen had favorable clinical efficacy and a manageable safety
profile in the first-line treatment of advanced NSCLC patients
and might be a promising chemo-free treatment option
for them.

DATA AVAILABILITY
All data related to the study are included in the article or the supplementary
materials. Individual participant data will not be available.
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