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Real-world effectiveness and safety

of recombinant human endostatin plus PD-1
inhibitors and chemotherapy as first-line
treatment for EGFR/ALK-negative, advanced
or metastatic non-small cell lung cancer
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Abstract

Background This study aimed to evaluate the effectiveness and safety of recombinant human endostatin
(Rh-endostatin) plus programmed cell death 1 (PD-1) inhibitors and chemotherapy as first-line treatment for
advanced or metastatic non-small cell lung cancer (NSCLC) in a real-world setting.

Methods This was a retrospective study on patients with EGFR/ALK-negative, advanced or metastatic NSCLC.
Patients received Rh-endostatin plus PD-1 inhibitors and chemotherapy every three weeks for 4 to 6 cycles. The
primary endpoint was progression-free survival (PFS), and the secondary endpoints were objective response rate
(ORR), disease control rate (DCR), overall survival (OS), and safety.

Results A total of 68 patients were included in this retrospective analysis. As of data cutoff (December 13, 2022),
the median follow-up of 21.4 months (interquartile range [IQR], 8.3-44.4 months). The median PFS and OS was 22.0
(95% confidence interval [Cl]: 16.6-27.4) and 31.0 months (95% Cl: 23.4-not evaluable [NE]), respectively. The ORR
was 72.06% (95% Cl: 59.85-82.27%), and DCR was 95.59% (95% Cl: 87.64-99.08%). Patients with stage lIIB/IIIC NSCLC
had significantly longer median PFS (23.4 vs. 13.2 months), longer median OS (not reached vs. 18.0 months), and
higher ORR (89.2% vs. 51.6%) than those with stage IV NSCLC (all p<0.001). The ORR was higher in patients with high
PD-L1 expression (tumor proportion score [TPS]>50%) than in those with low PD-L1 expression or positive PD-L1
expression (75% vs. 50%, p=0.025). All patients experienced treatment-related adverse events (TRAEs), and >grade 3
TRAEs occurred in 16 (23.53%) patients.
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Conclusions Rh-endostatin combined with PD-1 inhibitors plus chemotherapy as first-line treatment yielded
favorable effectiveness with a manageable profile in patients with advanced or metastatic NSCLC, representing a

promising treatment modality.

Keywords Recombinant human endostatin, Immune checkpoint inhibitors, First-line treatment, Non-small cell lung

cancer

Introduction

Lung cancer is the most common cause of cancer-related
deaths in China with over 760 thousand deaths in 2022
[1]. Non-small cell lung cancer (NSCLC) accounts for
85% of the cases, and the majority of cases are locally
advanced or metastatic at initial diagnosis [2, 3]. How-
ever, for treatment-naive patients without a driver gene
alteration, traditional platinum-based chemotherapy
showed modest response rates and short progression-
free survival (PES) [4].

Recently, the treatment landscape of advanced NSCLC
without driver mutations has shifted from traditional
chemotherapy to immunotherapy-based treatments
with or without chemotherapy [5-7]. The combination
therapy of chemotherapy and immune checkpoint inhibi-
tors (ICIs) as first-line treatment for NSCLC without
epidermal growth factor receptor (EGER) or anaplastic
lymphoma kinase (ALK) mutations has been approved
by Food and Drug Administration (FDA) [8, 9]. Sev-
eral phase III studies demonstrated the superiority of
chemo-immunotherapy in locally advanced or metastatic
NSCLC [10-16]. However, due to the complex immune
microenvironment and the possible hyperprogression
caused by genetic alteration, additional combination
approaches for more effective treatments are still war-
ranted [17, 18].

Angiogenesis plays a crucial role in tumor progression,
and anti-angiogenic agents can normalize blood vessels to
transform the tumor microenvironment from immuno-
suppressive to immune-supportive [19, 20]. The synergis-
tic action of chemo-immunotherapy with anti-angiogenic
therapy may further improve the prognosis of patients
with NSCLC [21, 22]. Results from the IMpower150 trial
showed that the combination of atezolizumab, bevaci-
zumab and chemotherapy was associated with promis-
ing results in untreated advanced NSCLC, regardless of
EGFR/ALK genetic alteration status [22]. Nevertheless,
due to concerns about severe adverse hemoptysis by
bevacizumab and requirements for better survival, more
treatment modalities for patients with NSCLC should be
further developed.

Previous results showed that endostatin can inhibit
the tumor neovascularization by obstruction of vascular
endothelial cell migration [23-25]. In China, recombi-
nant human endostatin (Rh-endostatin/Endostar®) was
approved by National Medical Products Administra-
tion in 2005 for patients with NSCLC [26]. However,

the evidence of Rh-endostatin combined with anti-pro-
grammed cell death-1 (PD-1) antibodies and chemo-
therapy as first-line treatment for patients with advanced
NSCLC is still limited. This study aimed to evaluate the
effectiveness and safety of Rh-endostatin in combina-
tion with PD-1 blockades plus chemotherapy as first-line
treatment for advanced or metastatic NSCLC.

Materials and methods

Patient eligibility

This retrospective, single-center, study aimed to evaluate
the effectiveness and safety of Rh-endostatin in combina-
tion with PD-1 antibody plus chemotherapy as first-line
treatment for advanced or metastatic NSCLC. Clinical
data of patients with advanced or metastatic NSCLC
treated at the First Medical Center of the General Hos-
pital of the People’s Liberation Army (PLA) of China
between June 2018 and December 2021 were retrospec-
tively analyzed and reviewed. The inclusion criteria were:
(1) aged 18-75 years old; (2) patients with pathologi-
cally- or cytologically-confirmed locally advanced (stage
IIIB/IIIC) or metastatic NSCLC according to the Ameri-
can Joint Committee on Cancer tumor-node-metastasis
staging system version 9.0; (3) patients with EGFR/ALK-
negative status; (4) patients with no prior systemic anti-
cancer therapy; (5) Eastern Cooperative Oncology Group
performance status (ECOG PS) of <2; (6) patients who
received at least one cycle of Rh-endostatin plus chemo-
therapy and PD-1 antibodies in the first-line setting; (7)
at least one measurable tumor lesion according to the
Response Evaluation Criteria in Solid Tumors (RECIST)
v1.1. Patients were excluded if they (1) were pregnant
or lactating women; (2) were with the history of active
tuberculosis; (3) were with active infection; (4) were
with active bleeding; (5) Were with a history of autoim-
mune illness and other pathological kind. This study was
approved by the ethical review board of the Chinese PLA
General Hospital Ethics Committee (No.S2018-203-01)
and was conducted in accordance with the Declaration
of Helsinki and local applicable regulatory guidelines.
Informed consent was waived due to the retrospective
nature of the study.

Procedures

All included patients should receive at least 1 cycle
(every 3 weeks) of Rh-endostatin (Endostar®, Simcere
Biopharmaceutical Co., Ltd., Jiangsu, China) combined
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with PD-1 inhibitors and chemotherapy. The continu-
ous intravenous infusion of Rh-endostatin was pumped
at a rate of 10 mL/h (105 mg/m? in 1000 mL of saline)
via a mini-osmotic pump from days 1 to 5. PD-1 anti-
bodies (pembrolizumab [MSD, Carlow, Ireland] 200 mg,
sintilimab [Innovent Biopharmaceutical Co. Ltd, Suzhou,
China] 200 mg, or toripalimab [Hezhong Biological Med-
icine Co. Ltd, Suzhou, China] 240 mg) were administered
intravenously once every three weeks per cycle on day 1.
All patients with NSCLC received stardand chemother-
apy. Patients with lung adenocarcinoma (LUAD) received
pemetrexed, whereas patients with lung squamous-cell
carcinoma (LUSC) recieved paclitaxel/nab-paclitaxel
orgemcitabine. Treatment was continued until disease
progression or unacceptable toxicity. Patients without
disease progression or unacceptable toxicity after 4 or 6
cycles of treatment received maintenance treatment of
PD-1 antibodies. Dose adjustment, treatment interrup-
tion, and subsequent therapies were also recorded.

Treatment evaluation and data collection

Patient basic characteristics, tumor characteristics,
tumor response, and treatment-related adverse events
(TRAESs) were collected from hospital electronic medical
records. Tumor evaluation was performed according to
RECIST v1.1. The short-term effectiveness was evaluated
at two cycles after the launch of the combined therapy.

Clinical outcomes

The primary endpoint was PFS, and the secondary end-
points were ORR, disease control rate (DCR), OS, and
safety. PFS was defined as the time from initiation of
treatment until progressive disease (PD) or death of any
cause. OS was defined as the time from the combined
treatment to death of any cause. ORR was defined as
the proportion of patients with complete response (CR)
and partial response (PR). Disease control rate (DCR)
was defined as the proportion of patients with CR, PR,
and stable disease (SD). Safety assessments included all
patients. TRAEs were graded according to National Can-
cer Institute’s Common Terminology Criteria for Adverse
Events (NCI-CTCAE) version 4.0.

Statistical analysis

Statistical analyses were conducted using SPSS software
(version 25, IBM Software, Armonk, NY, USA). Continu-
ous variables were presented as meanz*standard devia-
tion (SD) or median (range), while categorical variables
were expressed as frequency or percentages (%). PFS and
OS were calculated by the Kaplan-Meier method and
compared using a stratified log-rank test. Two-sided 95%
CIs for ORR and DCR were calculated via the Clopper-
Pearson method, and the ORR was compared using Chi-
squared or Fisher’s exact test. Subgroup analyses of ORR,
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PES and OS were performed according to the baseline
characteristics, including NSCLC disease stages, pres-
ence or absence of brain metastasis, programmed cell
death-ligand 1 tumor proportion score (PD-L1 TPS), and
others. The subgroup analyses were compared using the
log-rank test. Pvalues less than 0.05 were considered sta-
tistically significant.

Results

Baseline characteristics

A total of 68 patients were included in the retrospective
analysis, and Table 1 detailed the baseline characteristics.
The mean age was 62.12+8.7 years old. Male patients
accounted for 61.76% (42/68). The majority of patients
were younger than 65 years old (42/68, 61.76%), and had
an ECOG PS of 0 or 1 (54/68, 79.41%). The disease stage
at initial diagnosis was IIIB/IIIC in 54.41% (37/68) of the
patients and IV in 45.59% (31/68) of the patients. Regard-
ing histology types, 46 patients (67.65%) had squamous
cell carcinoma, 18 patients (26.47%) had adenocarci-
noma, and four patients (5.88%) had other carcinomas,
including two poorly differentiated carcinoma, one ade-
nosquamous carcinoma, and one sarcomatoid carcinoma.
There were 14.71% (10/68) patients with brain metastasis.
PD-L1 test was performed in 32 patients (47.06%), and
the expression of PD-L1 scores of TPS<1%, 1-49%, and
>50% were observed in 17.65% (12/68), 17.65% (12/68),
and 11.76% (8/68) of the patients, respectively.

Treatment patterns

The majority of patients (47/68, 69.12%) received >4
cycles of Rh-endostatin plus PD-1 antibody and che-
motherapy. The median duration of treatment was
four cycles. Among the 68 patients, 36 patients (36/68,
52.94%) received maintenance treatment following the
combined treatment. The median number of main-
tenance treatment cycles was 8 (range, 2-24). As for
the anti-PD-1 treatment, the number of patients who
received pembrolizumab, toripalimab, or sintilimab was
19 (27.94%), 15 (22.06%), and 34 (50%), respectively. After
receiving the combination therapy, seven patients who
were initially unable to receive radical surgery had suc-
cessful RO resection, and 27 patients (39.71%) further
underwent local radiotherapy.

Clinical outcomes

As of December 5, 2022, and the median follow-up was
21.4 (IQR, 8.3-44.4) months. Of 68 patients, 33 patients
(48.5%) remained progression-free, and 24 patients
(35.3%) died of disease progression (n=19) or non-dis-
ease progression (n=5), including one myocardial infarc-
tion, one heart failure, and two pulmonary infections.
The median PFS was 22.0 months (95% CI: 16.6-27.4),
and the median OS was 31.0 months (95% CI: 23.4-not
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Table 1 Patient demographic and baseline characteristics

Variable All patients (N=68)
Median age, years (range) 62.12+8.7
Age, n (%)

<65 42 (61.76)

>65 26 (38.24)
Sex, n (%)

Male 61 (89.71)

Female 7(10.29)
Histology, n (%)

Adenocarcinoma 18 (26.47)

Squamous cell carcinoma 46 (67.65)

Others 4 (5.88)
Clinical stage, n (%)

113] 35(51.47)

e 2(2.94)

% 31 (45.59)
ECOG PS, n (%)

0 13(19.12)

1 41 (60.29)

2 14 (20.59)
Brain metastasis, n (%)

Yes 10 (14.71)

No 58(85.29)
Chemotherapy regimens, n (%)

PEM + DDP/CBP 9(13.24)

PTX+DDP/CBP 12 (17.65)

Nab-P+DDP/CBP 41 (60.29)

GEM+DDP/CBP 6(8.82)
Anti-PD-1, n (%)

Pembrolizumab 19 (27.94)

Toripalimab 15 (22.06)

Sintilimab 34 (50.0)
PD-L1TPS, n (%)

>50% 8(11.76)

1-49% 12(17.65)

<1% 12 (17.65)

Unknown 36 (52.94)
Combined treatment cycles, n (%)

>4 21(30.88)

>4 47 (69.12)

Note: ECOG PS, Eastern Cooperative Oncology Group performance status; PME,
pemetrexed; PTX, paclitaxel; Nab-P, nab-paclitaxel; GEM, gemcitabine; DDP,
cisplatin; CBP, carboplatin; PD-L1 TPS, programmed cell death-ligand 1 tumor
proportion score

evaluable [NE]) (Fig. 1A-B). Of all 68 patients in short-
term effectiveness evaluation, three (4.41%) patients
attained a CR as their best response per the RECIST
v1.1 criteria for. Forty-six patients (67.65%) had PR, 16
(23.53%) had SD, and 3 (4.41%) had PD (Fig. 1C-D). The
ORR and DCR were 72.06% [95CI: 59.85-82.27%], and
95.59% [95CI: 87.64-99.08%], respectively.In subgroup
analyses (Table 2), disease stage (IIIB/IIIC) and pres-
ence of brain metastasis showed a significant difference
in both PFS and OS. In addition, the disease stage (IIIB/
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IIIC) and PD-L1 TPS=50% were correlated with higher
ORR. No significant differences were found between
the different subgroups of age, sex, ECOG PS, histologi-
cal subtype, anti-PD-1 monoclonal antibodies (mAbs),
chemotherapy regimens, combined treatment cycles, or
whether the patient received local chest radiotherapy in
ORR, PFS, and OS (all p>0.05).

Safety

As shown in Table 3, TRAEs were reported in all patients
(100%). The most common AEs of any grade were leu-
kopenia (54/68, 79.41%), anemia (52/68, 76.47%), alope-
cia (50/68, 73.53%), fatigue (41/68, 60.29%), neutropenia
(43/68, 63.24%), and decreased appetite (45/68, 66.18%).
Most TRAEs were regarded as grade 1-2 (57/68, 83.82%),
and 16 patients (23.53%) had TRAEs of grade 3-4. The
most fequently reported TRAEs of grade>3 were leu-
kopenia (11/68, 16.18%), neutropenia (8/68, 11.76%),
thrombocytopenia (3/68, 4.41%), and alopecia (3/68,
4.41%). The incidence of immune-related pneumo-
nitis was 5.88% (grade —1-2, 4/68). Proteinuria (6/68,
8.82%) and epistaxis (2/68, 2.94%) were the most com-
mon TRAE:s related to antiangiogenic agents. A total of
13 (19.12%) patients required dose adjustment due to
TRAEs, which was performed mainly for chemothera-
peutics decreasing to 70-80% of the initial dose. Three
patients (4.41%) had treatment interruption, of whom
two (66.67%) were unable to tolerate the treatment, and
one patient refused to continue chemotherapy.

Discussion

This study retrospectively evaluated the effectiveness
and safety of the combination of Rh-endostatin with
PD-1 blockades plus chemotherapy in treatment-naive
patients with advanced or metastatic NSCLC who were
EGFR/ALK-negative. The high ORR (72.06%) and DCR
(95.59%), as well as favorable median PFS (22.0 months
[95% CI: 16.6-27.4]) and OS (31.0 months [95% CI: 23.4-
NE]), were observed in the present study. The results of
this real-world data showed promising effectiveness in
improving survival outcomes and acceptable safety pro-
files, indicating a promising treatment option for patients
with advanced or metastatic NSCLC.

Nowadays, ICIs have revolutionized the treatment
paradigm of NSCLC [27]. The efficacy of PD-1/PD-L1
inhibitors as single-modality approach or in combina-
tion with chemotherapy in treatment-naive patients with
advanced or metastatic NSCLC has been investigated
in numerous large randomized phase III trials, with sig-
nificantly longer median OS and median PFS than che-
motherapy alone in the first-line setting [11, 13-16, 28].
Studies showed that anti-PD-1 antibodies, including
sintilimab, nivolumab, camrelizumab, and tislelizumab,
combined with chemotherapy significantly improved
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Fig. 1 Kaplan-Meier survival curve of PFS and OS analysis, waterfall plots, and swimming plots. (1A) Progression-free survival; (1B) Overall survival; (1C)
Waterfall plot of best percentage change from baseline in size of target tumor lesions; (1D) Swimmer plot of duration of response and clinical response

CR, complete response; PR, partial response; PD, progressive disease; SD, stable disease

the clinical outcomes and obtained median PFS, median
OS, and ORR of 7.6-8.9 months, 18.3-24.2 months,
and 51.5-74.8%, respectively [11, 13-16]. The results
observed in the present study (median PFS, 22.0 months;
median OS, 31.0 months; ORR, 72.06%) were numeri-
cally higher than those reported in the above mentioned
phase III clinical studies. Besides, emerging data sug-
gested that anti-angiogenesis may exert positive immu-
nomodulatory activity in the immunosuppressive tumor
microenvironment and may have a synergistic effect in
combination with ICIs, which can improve survival ben-
efits in NSCLC [29-31], which might explain the high
response and promising survival prognosis in this study.
Furthermore, this study also reported numerically higher
results in patients with EGFR/ALK-negative non-squa-
mous NSCLC compared to those of atezolizumab plus

bevacizumab and chemotherapy in IMpower150 (median
PFS: 8.3 months; median OS: 19.5 months; ORR: 64.00%)
[32, 33] and those of nivolumab combined with bevaci-
zumab and chemotherapy in advanced non-squamous
NSCLC (ONO-4538-52/TASUKI-52: median PFS: 12.1
months; median OS: 25.4 months; ORR: 61.5%) (Table 4)
[34]. Therefore, the encouraging effectiveness achieved
by the combination regimen in this study provided
important insights into the efficacy of Rh-endostatin
combined with PD-1 antibody plus for NSCLC in a real-
world setting.

In subgroup analyses, patients with stage IIIB/IIIC
NSCLC had significantly longer median PFS (23.4
months vs.13.2 months), longer median OS (NE vs. 18.0
months), and higher ORR (ORR: 89.19% vs. 51.61%)
than those with stage IV disease (all p<0.001). In brief,
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Table 2 Summary of subgroup analysis between baseline characteristics and effectiveness

Characteristics N CR PR SD PD ORR (%) P mPFS (months) P mOS (months) P
Age, n (%) 0.883 0.638 0.826
<65 years 42 1 29 10 2 7143 20.5 31.0
>65 years 26 2 17 6 1 73.08 220 254
Sex 0.969 0.963 0.182
Male 61 3 41 14 3 7213 20.5 31
Female 7 0 5 2 0 7143 234 234
Histology type 0.837 0.704 0.641
Adenocarcinoma 18 1 11 6 66.67 15.2 227
Squamous cell carcinoma 46 2 32 9 3 7391 22.0 31.0
Others 4 0 3 1 0 75 NR NR
Clinical stage 0.001 <0.001 <0.001
I11B/1IIC 37 3 30 4 89.19 234 NR
Y 31 0 16 12 3 51.61 132 18.0
Brain metastasis 0.875 0.004 0.027
Yes 0 0 7 2 1 700 8.0 133
No 58 3 39 14 2 7241 22.5 31.0
ECOG PS 0312 0.088 0.229
0 13 1 8 3 1 69.23 234 31.0
1 41 1 31 7 2 78.05 20.5 NR
2 14 1 7 6 0 57.14 135 254
Chemotherapy regimens 0.596 0.901 0437
PEM plus DDP/CBP 9 0 6 3 0 66.67 15.2 225
PTX plus DDP/CBP 2 0 9 3 0 75 220 NR
Nab-P plus DDP/CBP 41 3 28 9 1 75.61 22.7 234
GEM plus DDP/CBP 6 0 3 1 2 50 3.0 12.0
Anti-PD-1 mAbs 0.283 0.078 0.675
Pembrolizumab 19 1 13 3 2 73.68 254 254
Toripalimab 15 1 12 2 0 86.67 15.2 NR
Sintilimab 34 1 21 1 64.71 17.6 31.0
PD-L1TPS 0.025 0.285 0.331
>50% 8 0 6 2 0 75 232 31.0
1-49% 12 0 6 5 1 50 135 254
<1% 12 0 6 5 1 50 15.2 225
Unknown 36 3 28 4 1 86.11 22.0 NR
Local radiotherapy 0.764 0.513 0.362
Yes 27 0 20 6 1 74.07 22.5 31.0
No 41 3 26 10 2 70.73 194 254
Combined treatment cycles 0.099 0.180 0.107
<4 22 1 12 6 3 59.09 20.5 234
>4 46 2 34 10 0 78.26 220 NR

Note: ECOGPS, Eastern Cooperative Oncology Group performance status; PME, pemetrexed; PTX, paclitaxel; Nab-P, nab-paclitaxel; GEM, gemcitabine; DDP, cisplatin;
CBP, carboplatin; PD-L1 TPS, programmed cell death-ligand 1 tumor proportion score; CR, complete response; PR, partial response; SD, stable disease; PD, progressive
disease; ORR, objective response rate; mPFS, median progression-free survival; mOS, median overall survival; NR, not reached

results from our subgroup analyses were consistent with
the subgroup analysis in ORIENT-12 trial [35]. In addi-
tion, brain metastasis was a poor prognostic factor for
NSCLC [36]. In this study, patients with brain metastasis
were associated with significantly poorer survival out-
comes than those without brain metastasis (median PFS:
8.0 vs. 22.5 months; median OS: 13.3 vs. 31.0 months;
both p<0.05). Furthermore, patients in the PD-L1 high
expression (PD-L1 TPS>50%) and the PD-L1 expression
unknown group had significantly improved ORR than

those in the PD-L1 low to moderate expression group
(PD-L1 TPS<1% and 1-49%) (» <0.05), but no differences
were observed regarding PFS and OS. Indeed, the PD-L1
expression-based heterogeneity in response to ICI com-
bination chemotherapy was reported in several phase 3
studies showing evidence of favorable tumor response
in patients with high PD-L1 expression, but no statisti-
cal significance was indicated in any of these studies [11,
14, 37]. Other studies also found no significant associa-
tion between PD-1 expression and survival or antitumor
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Table 3 Summary of treatment-related adverse events (TRAEs) in all patients

Treatment-related adverse events N=68

Grade 1, n (%) Grade 2, n (%) Grade 3, n (%) Grade 4, n (%) Any grade, n (%)
Leukopenia 20(2941) 23(33.82) 7(10.29) 4(5.88) 54 (7941)
Anemia 9(57.35) 9(13.24) 3(4.41) 0 2(76.47)
Alopecia 6 (52.94) 14 (20.59) 0 0 0 (73. 53)
Decreased appetite 3(63.24) 2(2.94) 0 0 45 (66.18)
Neutropenia 9(27.94) 16 (23.53) 7(10.29) 1(1.47) 43 (63. 24)
Fatigue 38 (55.88) 3(441) 0 0 41 (60.29)
Peripheral neuropathy 37 (5441) 3(441) 0 0 40 (58.82)
Nausea 3(48.53) 7(10.29) 0 0 40 (58. 82)
Rash 6(38.24) 4(5.88) 0 0 30(44.12)
Myalgia 7(39.71) 2(2.94) 0 0 29 (42. 65)
Liver function abnormalities 1(30.88) 1(1.47) 0 0 22 (32.35)
Constipation 1(30.88) 0 0 0 21(30.88)
Thrombocytopenia 7(10.29) 8(11.76) 1(1.47) 2(2.94) 18 (26.47)
Fever 9(13.24) 1(1.47) 0 0 10 (14.71)
Thyroid dysfunction 10 (14.77) 0 0 0 10 (14.77)
Hypertension 8(11.76) 1(1.47) 0 0 9(13.24)
Proteinuria 6(8.82) 0 0 0 6(8.82)
Vomiting 4 (5.88) 1(1.47) 0 0 5(7.35)
Pneumonitis 4(5.88) 0 1(1.47) 0 5(7.35)
Diarrhea 2(2.94) 1(147) 2(2.94) 0 5(7.35)
Enteritis 1(1.47) 2(2.94) 1(1.47) 0 4 (5.88)
Renal function abnormalities 3(441) 0 0 0 3(441)
Epistaxis 2(294) 0 0 0 2(2.94)
Bleeding 2(2.94) 0 0 0 2(2.94)
Thrombosis 2(2.94) 0 0 0 2(2.94)
Intestinal obstruction 0 1(1.47) 0 0 1(1.47)
Alpitations 1(1.47) 0 0 0 1(1.47)
Elevated cardiac enzymes 1(1.47) 0 0 0 1(1.47)
Table 4 Clinical data of published randomized controlled trials
Research ORIENT-11 CheckMate 227 Camel-Sq Rationale 307  IMpower150 ONO-4538-52/

TASUKI-52
D-1/PD-L1 combined with Sintilimab Nivolumab Camrelizumab Tislelizumab - -
chemotherapy
Anti-angiogenesis plus PD-1/PD-L1 - - - Bevacizumab plus  Bevacizumab
plus chemotherapy atezolizumab plus nivolumab
Phase Il Il Il Il Il Il
Number of patients in the study 266 377 193 120/119" 356 273
group
Primary endpoint PFS, OS oS PES PES PFS, OS PES
Median PFS (months) 89 8.4 8.5 76 83 12.1
Median OS (months) 242 183 NR NR 19.5 254
ORR (%) 519 515 64.8 72.5/74.8 64 61.5
References Yangetal.[12, Paz-Aresetal. Ren et al. [14] Wang etal. [15]  Socinski et al. Sugawara et
171 [16] [35, 36] al. [37]

PFS, progression-free survival; OS, overall survival; ORR, objective response rate; NR, not reached; ", arm A included 120 patients receiving tislelizumab plus paclitaxel
and arm B included 119 patients receiving tislelizumab plus nab-paclitaxel

activity [38—40]. Thus, whether PD-L1 expression derived The safety profile in this study was acceptable and the
more survival benefits or tumor response from the com- combined thrapy was tolerable for the patients. Com-
bination of Rh-endostatin with chemotherapy and PD-1  pared to previous clinical trials of combined regimens
antibodies remained to be further validated by further  with or without Rh-endostatin in patients with advanced
large-scaled randomized controlled trials (RCTs). or metastatic NSCLC, there were no unexpected safety
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events appearing in this study [10-12, 41]. Although all
subjects experienced TRAESs, 83.82% of the patients had
grade 1-2 TRAEs. Atezolizumab plus bevacizumab and
chemotherapy in IMpower150 in NSCLC showed TRAEs
of 14.71% vs. 55.7% [37]. Especially, no severe (grade 3 or
higher) AEs related to anti-angiogenic drugs including
hypertension, proteinuria, and epistaxis were observed
and no treatment-relatd death was reported in this study.
Gerenally, the combination of Rh-endostatin plus che-
motherapy and PD-1 antibodies was well-tolerated and
could be delivered safely in patients with advanced or
metastatic NSCLC.

There were some limitations in this study. First, the
study was retrospective in nature, and thus subjected to
selection bias. Second, all patients were included from a
single institute in China, which might affect the gener-
alizability of results to a broader population. Third, the
study had a limited sample size. Therefore, more multi-
center RCTs with larger sample size are warranted to fur-
ther validate the use of Rh-endostatin plus chemotherapy
and PD-1 inhibitors as first-line treatment for advanced
or metastatic NSCLC.

Conclusions

In summary, our findings revealed that the combination
of Rh-endostatin with PD-1 antibodies and chemother-
apy yielded promising therapeutic efficacy with safety
profile as first-line treatment for patients with EGFR/
ALK-negative advanced or metastatic NSCLC, indicating
a potential treatment option for this population. Further-
more, more high-quality multicenter RCTs with a larger
sample size are warranted to further investigate the ther-
apeutic efficacy and safety of Rh-endostatin plus PD-1
antibodies and chemotherapy for advanced or metastatic
NSCLC.

Abbreviations

Rh-endostatin -~ Recombinant human endostatin

PD-1 Anti-programmed cell death 1
NSCLC Non-small cell lung cancer

cl Confidence interval

NE Not evaluable

TPS Tumor proportion score

AEs Adverse events

PFS Progression-free survival

ICls Immune checkpoint inhibitors
ORR Objective response rate

oS Overall survival

EGFR Epidermal growth factor receptor
ALK Anaplastic lymphoma kinase
LUAD Lung adenocarcinoma

LUsC Lung squamous-cell carcinoma
TRAEs Treatment-related adverse events
DCR Disease control rate

PD Progressive disease

CR Complete response

PR Partial response

SD Stable disease

PD-L1TPS Programmed cell death-ligand 1 tumor proportion score
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