Cancer Management and Research

Dove

ORIGINAL RESEARCH

Large Scale, Multicenter, Prospective Study of
Apatinib in Advanced Gastric Cancer: A Real-World
Study from China

Wanren Peng,"* Fenglin Zhang,>* Zishu Wang,>*
Dongliang Li, {[2)** Yifu He,* Zhongliang Ning,®
Lili Sheng,” Jidong Wang® Xiaoyang Xia,”
Changjun Yu,'° Zian Wang,3 Yong Zhao,'!

Hui Liang,' Bing Hu,'? Cuiling Sun,"*

Daoqin Wang,IS Yunsheng Cheng,'s Ming Pan,'”
Liming Xia,I8 Xinglai Guo,'9 Yanshun Zhang,20
Zhigiang Hu,2' Xinzhong Li,”* Lin Lu,” Jun Zhang,**
Hong Qian,® Hua Xie,2> Guoping Sun'*

Department of Oncology, The First Affiliated Hospital of
Anhui Medical Unlverslty, Hefei, Anhui 230022, People’s
Republic of China; Department of Oncology, People’s
Hospital of Maanshan City, Maanshan, Anhui 243000,
People’s Republic of China; 3Department of Oncology, The
First Affiliated Hospital of Bengbu Medical College, Bengbu,
Anhui 233004, People’s Republic of China; Depanment of
Gastrointestinal Surgery, People’s Hospital of Lu'an City,
Lu'an, Anhui 237005, People’s Republic of China;
5Department of Oncology, The First Affiliated Hospital of
University of Science and Technology of China (Anhui
Provincial Cancer Hospltal) Hefei, Anhui 230022, People’s
Republic of China; Department of Gastrointestinal
Surgery, The First Affiliated Hospital of University of
Science and Technology of China (Anhui Provincial Cancer
Hospltal) Hefei, Anhui 230022, People’s Republic of China;

Department of Oncology, Yijishan Hospital of WanNan
Medical College, Wuhu, Anhui 340202, People’s Republic of
China; Department of Oncology, The Navy Anqing
Hospital, Anging, Anhui 246003, People’s Republic of China;

Department of Oncology, The First People’s Hospital of
Chuzhou Clty Chuzhou, Anhui 239000, People’s Republic
of China; Department of Gastrointestinal Surgery, The
First Affiliated Hospital of Anhui Medical University, Hefei,
Anhui 230022, People’s Republic of China; ! |Department of
Oncology, People’s Hospital of Lu'an Clty, Lu'an, Anhui
237005, People’s Republic of China; Department of
Oncology, Lu'an Hospital of Traditional Chinese Medicine,
Lu an, Anhui 237006, People’s Republic of China;

Department of Oncology, The First Affiliated Hospital of
University of Science and Technology of China, Hefei, Anhui
230022, People’s Republic of China; '“Department of
Oncology, People’s Hospital of Fuyang City, Fuyang, Anhui
236047, People’s Republic of China; ""Department of
Gastrointestinal Surgery, Wanbei Coal-Electricity Group
General Hospltal Suzhou, Anhui 234000, People’s Republic
of China; ' Department of Oncology, The Second Affiliated
Hospital of Anhui Medical Unlverslty, Hefei, Anhui 230601,
People’s Republic of China; ' Department of Oncology,
People’s Hospital of ChIZhOU City, Chizhou, Anhui 247000,
People’s Republic of China; E'Department of Oncology, The
First Affiliated Hospital of Anhui University of Chinese
Medlcme, Hefei, Anhui 23003 |, People’s Republic of China;

"*Department of Oncology, Fuyang Cancer Hospital,
Fuyang Anhui 236033, People’s Republic of China;

Department of Oncology, Huainan First People’s
Hospltalf Huainan, Anhui 232000, People’s Republic of
China; “' Department of Oncology, Huaibei Miners General
Hospital, Huaibei, Anhui 235000, People’s Republic of
China; ““Department of Oncology, People’s Hospital of
Hualbel Huaibei, Anhui 235000, People’s Republic of China;

“Department of Oncology, The 901 Hospital of the Joint
Logistic Support Force of the People’s Liberation Army of
China, Hefei, Anhui 230033, People’s Republic of China;

B Department of Oncology, The Second People’s Hospital
ofWuhu Wuhu, Anhui 241001, People’s Republic of China;

2*Department of Oncology, The People’s Hospital of
Xuancheng City, Xuancheng, Anhui 242000, People’s
Republic of China

*These authors contributed equally to this work

Correspondence: Guoping Sun
Email sungp@ahmu.edu.cn

This article was published in the following Dove Press journal:
Cancer Management and Research

Background: In China, gastric cancer (GC) ranks second in incidence and mortality. Over
80% of patients with GC were diagnosed at an advanced stage with poor clinical outcome.
Chemotherapy was the mainstream treatment with limited benefit. Apatinib, an inhibitor of
targeting vascular endothelial growth factor receptor 2 (VEGFR2), has been approved for
third-line treatment of advanced gastric cancer. However, the data of apatinib treatment in the
real-world setting are limited. In this real-world study, we aimed to understand the current
treatment pattern of apatinib, investigate the effectiveness and safety of apatinib in real-world
settings, and explore the potential factors associated with the clinical outcomes.

Methods: This was a prospective, multicenter observational study in a real-world setting.
Patients aged >18 years with histologic diagnosis of advanced GC were eligible for enroll-
ment. The eligible patients received either apatinib monotherapy or apatinib plus chemother-
apy by physician’s discretion. Apatinib treatment could be used as first-line, second-line, or
third-line and above therapy. The primary endpoint was progression-free survival (PFS). The
secondary endpoints were overall survival (OS), ORR, DCR, and safety profile.

Results: A total of 737 patients with advanced gastric cancer treated with apatinib were
included in the FAS population. A total of 54.9% patients used apatinib monotherapy and
45.1% patients used apatinib combination therapy. A total of 44.1% patients received
apatinib in first-line treatment, 28.2% in second-line, and 27.7% in third-line and above. In
first-line treatment, the objective response rate (ORR) was 9.09% and 16.42% in apatinib
monotherapy and combination therapy groups, and disease control rate (DCR) was 78.41%
and 89.29%, respectively. Patients who received combination therapy achieved significantly
longer median progression-free survival (mPFS; 6.18 vs 3.52 months, p<0.01) and median
overall survival (mOS; 8.72 vs 5.92 months, p<0.01) compared with monotherapy. In
second-line and third-line therapy, combination therapy showed a better trend in tumor
response and survival outcomes compared with monotherapy. For all patients, apatinib
combined with paclitaxel were associated with longer mPFS compared with other combina-
tions (8.88 vs 6.62 months). Multivariate analysis showed that combination with paclitaxel
(»p=0.02) and experience of apatinib-related specific AEs (p<0.01) were independent pre-
dictors for PFS and OS. The safety profile was tolerable and no unexpected adverse events
were reported.

Conclusion: In a real-world setting, apatinib showed a favorable effectiveness and safety
profile in patients with advanced gastric cancer. Apatinib combination therapy, especially
combined with paclitaxel, might lead to better survival benefit in first-line treatment.
Combination with paclitaxel and the occurrence of apatinib-specific AEs were independent
factors associated with better survival outcomes.

Trial Registration: NCT03333967.
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Introduction

Gastric cancer (GC) is one of the most common malignant
tumors and the third leading cause of cancer-related deaths
worldwide.! In China, GC ranks second in incidence and
mortality.> Over 80% of patients with GC are diagnosed
at an advanced stage with poor clinical outcome and a low
5-year survival rate of <20%.%’ Chemotherapy is the
recommended treatment in China but the benefits are lim-
ited. Consequently, it is crucial to explore and optimize
treatment strategy to improve the survival benefit of
patients with GC.

In recent years, anti-angiogenic therapy has become a
main treatment choice for cancer patients, and some angio-
genesis inhibitors have shown favorable efficacy in lung,
breast, colon and gastric cancers.®® Apatinib is a small-
molecule tyrosine kinase inhibitor (TKI) that highly selec-
tively binds and inhibits vascular endothelial growth factor
receptor 2 (VEGFR2). The Phase II and Phase III clinical
trials have shown that apatinib exhibits promising efficacy
and tolerable safety profile in patients with chemotherapy-
refractory advanced or metastatic gastric carcinoma,'*'
and apatinib has been approved in advanced gastric cancer
for third-line treatment in China. In addition, many other
clinical studies have also investigated the efficacy and
safety of apatinib in many cancers including GC, and
also proposed some concerns such as the optimal treatment
dosage of apatinib, combined regimens, the incidence of
apatinib specific adverse events, and the biomarkers for
prognosis prediction, which are difficult to demonstrate by
conducting randomized clinical trials (RCTs) with large
sample sizes.

Recently real-world study has become an important
tool in generating evidence for safety and effectiveness
to support further study design of RCTs. However, the data
of apatinib treatment in the real-world setting are limited.
Therefore, we conducted this real-world study to under-
stand the current treatment pattern of apatinib in advanced
gastric cancer, investigate the effectiveness and safety of
apatinib in real-world settings, and explore the potential
factors that are related to the clinical outcomes.

Patients and Methods

Patients
Patients with histologically confirmed diagnosis of
advanced gastric cancer and age >18 years old were eligi-
ble for enrollment. If the patients had allergy to apatinib or

other excipients, were pregnant or lactating, or another

contraindication for apatinib, they were not enrolled in
the current study. In addition, the patients who were not
eligible for this study according to the physician’s discre-
tion were not enrolled in this study.

Study Design and Treatment

This was a prospective, multicenter observational study in
a real-world setting. The eligible patients received apatinib
monotherapy or apatinib plus chemotherapy. The che-
motherapy regimens included docetaxel, paclitaxel, cape-
citabine and oxaliplatin (XELOX), 5-fluorouracil (5-Fu),
(EOX),
+cisplatin+fluorouracil (DCF). Based on physician’s dis-

epirubicintoxaliplatintcapecitabine docetaxel
cretion and patients’ approval, apatinib could be used as
first-line, second-line, or third-line and above therapy.
Apatinib was administered (250 mg or 500 mg) once
daily. One cycle of treatment consisted of 28 days. And
the dosage was adjusted by the physician based on the
patient’s individual conditions.

Progression-free survival (PFS) was the primary end-
point and defined as time from the date of entry to the date
of disease progression or death from any cause. The sec-
ondary endpoints were overall survival (OS), objective
response rate (ORR), disease control rate (DCR) and
safety profile. The OS was defined as the time from
entry to the date of death or the last follow-up. The ORR
included the complete response (CR) and partial response
(PR); the DCR included the CR, PR, and stable disease
(SD). For safety profile, the incidence of adverse events
(AEs), treatment-related AEs, and apatinib-related specific
AEs were assessed.

Demographic and baseline data were collected. All
patients were followed up for at least 1 year. Subgroup
analyses were conducted according to possible survival
relevant factors (such as combination regimens, and num-
bers of metastasis). Multivariate analysis was used to
identify independent prognostic factors for survival
outcomes.

Statistical Analyses

The safety population comprised all patients who received
at least one dose of apatinib and had available case report
form data. The effectiveness population comprised all
patients in the safety population. Rates were compared
using the »* test. PFS, OS and survival rates were esti-
mated using Kaplan-Meier methodology. The multivariate
backward Cox regression analysis was used to identify
independent prognostic factors for survival outcomes.
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Statistical analyses were performed using Statistical
Analysis Software version.

Results

Patient Characteristics

Between September 1, 2017 and April 15, 2019, 737
patients with gastric cancer treated with apatinib were
enrolled and included in the FAS population. Of all
patients, 54.9% were treated with apatinib monotherapy
and 45.1% with apatinib combination therapy. A total of
44.1% patients received apatinib as first-line treatment,
28.2% as second-line and 27.7% as third-line and above.
The patient characteristics are shown in Table 1. The
median age was 64 years (IQR 54-71), 540 were male
and 197 were female patients. Most patients (95.2%) were

Table | Patient Characteristics

with ECOG PS 0-1. All the patients were diagnosed with
advanced gastric cancer, and 58.63% of patients were
identified to have metastases. According to the treatment
regimens and treatment lines, we divided the patients into
six groups (Table 1). The patients who received apatinib
monotherapy as the first-line treatment were regarded as
the F-A group; those who received apatinib plus che-
motherapy as the first-line treatment were regarded as the
F-C group; those who received apatinib monotherapy as
the second-line treatment were regarded as the S-A group;
those who received apatinib plus chemotherapy as the
second-line treatment were regarded as the S-C group;
those who received apatinib monotherapy as the third-
line and above treatment were regarded as the T-A
group; those who received apatinib plus chemotherapy as
the third-line and above treatment were regarded as the

Characteristics F-A F-C p- S-A S-C p- TA TC p-
(n=135) (n=190) value | (n=126) (n=82) value | (n=144) (n=60) value

Sex 0.003 0.826 0.647

Female 46(34.1%) 37 (19.5%) 34 (27.0%) 2| (25.6%) 43 (29.9%) 16 (26.7%)

Male 89 (65.9%) 153 (80.5%) 92 (73.0%) 61 (74.4%) 101 (70.1%) | 44 (73.3%)

Age 0.843 0.278 0.507

265 69 (51.1%) 95 (50.0%) 61 (48.4%) 46 (56.1%) 60 (41.7%) 22 (36.7%)

<65 66 (48.9%) 95 (50.0%) 65 (51.6%) 36 (43.9%) 84 (58.3%) 38 (63.3%)

Surgery 0.539 0.586 0.842

No 60 (44.4%) 9l (47.9%) 49 (38.9%) 35 (42.7%) 65 (45.1%) 28 (46.7%)

Yes 75 (55.6%) 99 (52.1%) 77 (61.1%) 47 (57.3%) 79 (54.9%) 32 (53.3%)

Chemotherapy 0.896 0419 0.120

No 94 (69.6%) 131 (68.9%) | (0.8%) 0 (0%) 0 (0%) 1 (1.7%)

Yes 41 (30.4%) 59 31.1%) 125 (99.2%) | 82 (100%) 144 (100%) | 59 (98.3%)

Number of 0.271 0.374 0515

metastases

>2 8 (12.9%) 17 (19.8%) 22 (28.2%) 12 (21.4%) 26(27.4%) 10(22.2%)

<2 54 (87.1%) 69 (80.2%) 56 (71.8%) 44 (78.6%) 69(72.6%) 35(77.8%)

Histologic type 0.994 0.759 0.487

Moderate/well 20 (14.8%) 29 (15.3%) 21 (16.7%) 17 (20.7%) 27(18.8%) 14(23.3%)

Poor 57 (42.2%) 80 (42.1%) 61 (48.4%) 38 (46.3%) 59 (41.0%) 27 (45.0%)

Unknown 58 (43.0%) 81 (42.6%) 44 (34.9%) 27 (32.9%) 58 (40.3%) 19 (31.7%)

Radiotherapy 0.399 0.368 0.021

No 135 (100.0%) | 189 (99.5%) 122 (96.8%) | 81 (98.8%) 132 (91.7%) | 60 (100%)

Yes 0 (0.0%) 1 (0.5%) 4 (3.2%) I (1.2%) 12 (8.3%) 0 (0%)

Dose adjustment 0.747 0.382 0.093

0 120 (88.9%) 171 (90.0%) 114 (90.5%) | 71 (86.6%) 128 (88.9%) | 48 (80.0%)

| 15 (11.1%) 19 (10.0%) 12 (9.5%) I (13.4%) 16 (11.1%) 12 (20.0%)

Abbreviations: F, first line; S, second line; T, third and after treatment line; A, the patients received apatinib alone; C, the patients received the combination therapy of

apatinib plus chemotherapy.
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T-C group. There were no significant differences in base-
line characteristics between the apatinib monotherapy and
combination therapy groups in different treatment lines.

Effectiveness

When apatinib was used in first-line treatment, the ORR
was, respectively, 9.09% and 16.42% for apatinib mono-
therapy and combination therapy groups, and DCR was
78.41% and 89.29%, respectively. Although there was no
statistical significance, a trend was observed that patients
who received combination therapy could achieve higher
ORR and DCR. There were four patients who achieved
CR including one in the monotherapy group and three in
the combination group. Most patients achieved SD (69.3%
vs 72.9%) in the monotherapy and combination therapy
groups.

In second-line and third-line and above treatment, no
patients achieved CR. And most patients achieved SD
(70.4% vs 74.6%) in second-line treatment for the mono-
therapy and combination therapy groups, and (70.1% vs
81.8%) in third-line and above treatment. In second-line
treatment, no significant difference was identified between
the monotherapy and combination therapy groups with the
ORR of 12.35% vs 9.52% and the DCR of 82.72% vs
84.13%. In third-line and above, the DCR was 81.82% vs
76.59% with no significant difference between the two
treatment groups (Table 2).

For survival outcomes in all patients, the mPFS of the
first-line, second-line, and third-line and above therapy
was 5.72, 5.52, and 4.87 months, respectively. The mOS
of the first-line, second-line, and third-line and above
therapy was 7.63, 7.5, and 7.5 months, respectively. The
mPFS of the monotherapy and combination therapy was
4.61 and 6.38, respectively. The mOS of the monotherapy
and combination therapy was 6.51 and 8.88 months,

respectively (Figure 1). In the first-line treatment, patients
who received combination therapy achieved significantly
longer mPFS (6.18 vs 3.52 months, p<0.01) and mOS
(8.72 vs 5.92 months, p<0.01) compared with monother-
apy. And the 6-month PFS rate (38.72% vs 51.28%,
p=0.02) and 12-month PFS rate (12.57% vs 26.69%,
p<0.01) were also significantly higher in the combination
therapy groups. In the second-line treatment, the mPFS
(6.42 vs 5.33 months) was longer in the combination
therapy group with no significant difference, and the
mOS was similar between the two groups (7.30 vs 7.50
months). In third-line and above treatment, a trend was
also observed with longer mPFS (6.68 vs 4.47 months)
and mOS (10.63 vs 6.51 months) in combination therapy
compared with those in monotherapy (Table 3 and
Figure 1).

Exploratory Analysis

The mPFS varied among patients who received different
combination regimens. Patients who received apatinib
combined with paclitaxel achieved a longer mPFS (8.88
vs 6.62 months) compared with other combinations. For
patients with <2 metastasis, the mPFS was 6.41 months,
and for patients with >2 metastasis, the mPFS was much
shorter (3.62 months). Patients who did not experience
apatinib treatment suspension achieved a longer mPFS
than those who experienced treatment suspension (6.97
vs 4.41 months). Patients without metastasis achieved
longer mPFS (7.27 vs 5.56 months) compared with
those with metastasis. For patients who experienced apa-
tinib-related AEs, the mPFS was longer (10.03 vs 3.32
months) compared with those who did not experience
apatinib-related AEs. The subgroup analysis showed
that the combination regimen, number of metastasis,
treatment suspension and experience of apatinib-related

Table 2 Response of Patients to Monotherapy and Combination Therapy in Different Treatment Lines

Response | F-A (n=88) F-C (n=140) | p- S-A (n=81) S-C (n=63) p- TA (n=97) T-C (n=44) p-
value value value

CR 1(1.1%) 3(2.1%) 0(0%) 0(0%) 0(0%) 0(0%)

PR 7(8.0%) 20(14.3%) 10(12.3%) 6(9.5%) 4(4.1%) 0(0%)

D 61(69.3%) 102(72.9%) 57(70.4%) 47(74.6%) 68(70.1%) 36(81.8%)

PD 19(21.6%) 15(10.7%) - 14(17.3%) 10(15.9%) - 25(25.8%) 8(18.2%) -

ORR (95% | 9.09% (4.01- 16.42% (10.71—- 0.167 12.35% (6.08— 9.52% (3.58— 0.632 0% 2.84% 0.315

) 17.13) 23.62) 21.53) 19.59) (0.78-7.10)

DCR (95% | 78.41% (68.35— | 89.29% (82.94— | 0.521 | 82.72% (72.70- | 84.13% (72.74— | 0.946 | 81.82% 76.59% 0.722

Cl) 86.47) 93.88) 90.22) 92.12) (67.29-91.81) (68.73-83.31)
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Figure | The survival outcome of different threatment lines and treatment regimens for all patients. (Up) The mPFS (left) and mOS (right) of the first-line, second-line,
third-line and above therapy. (Down) The mPFS (left) and mOS (right) of the monotherapy and combination therapy.

AEs might be the factors that could affect the survival
benefit. All the results are shown in Table 4.

The multivariate backward Cox regression analysis
were also conducted, and results showed that combination
with paclitaxel (p=0.02) and experience of apatinib-related
specific AEs (p<0.01) were independent predictors for
mPFS and mOS (Tables 5 and 6).

For patients who received the combination therapy of
apatinib plus paclitaxel, 32 patients were treated with

first-line treatment, 9 patients were treated with second-
line treatment, and 5 patients with third-line and above
treatment. In the first-line treatment, the ORR and DCR
were, respectively, 18.75% (95% CI 7.21-36.43) and
93.75% (95% CI 79.19-99.23), and the mPFS and
mOS were 8.14 months and 9.17 months, respectively.
The 6-month PFS rate was 67.73% (95% CI 50.08—
80.29) and 12-month PFS rate was 49.64% (95% CI
29.32-67.04).

Table 3 Survival Analysis of Patients to Monotherapy and Combination Therapy in Different Treatment Lines

Survival F-A (n=135) | F-C (n=190) | p- S-A (n=126) | S-C (n=82) | p- TA (n=144) | =C (n=60) | p-
value value value
mPFS (95% CI) | 3.52 (2.66— 6.18 (5.26— <001 | 533 (3.26- 642 2.76- 077 | 447 3.09- 6.68 (3.16- 037
5.92) 7.73) 9.08) 8.45) 5.95) 9.47)
6 month (%) 38.72% 51.28% 0.02 48.58% 51.88% 0.64 40.13% 50.36% 0.17
(95% CI) (29.16-48.18) | (43.11-58.85) (38.72-57.74) | (39.96-62.53) (30.69-49.37) | (35.13-63.77)
12 month (%) 12.57% (5.01- 26.69% <0.01 33.55% 25.88% 0.24 18.96% 17.48% (6.26— 0.80
(95% Cl) 23.76) (18.23-35.87) (22.23-4524) | (13.63-39.98) (10.38-29.51) | 33.36)
mOS (95% Cl) 5.92 (4.28- 8.72 (7.40— <0.01 7.50 (4.83— 7.30 (4.90— 0.94 6.51 (5.59- 10.63 (5.72— 0.13
7.63) 10.53) 12.70) 9.64) 9.54) 14.14)
6 month (%) 49.09% 66.40% <0.0l 55.81% 58.85% 0.66 54.89% 66.40% 0.12
(95% Cl) (39.07-57.12) | (58.17-73.38) (45.49-64.94) | (46.44-69.31) (44.31-6426) | (49.33-78.87)
12 month (%) 30.80% 35.29% 0.39 27.86% 34.16% 0.07 24.59% 38.17% 0.05
(95% Cl) (19.71-42.57) | (25.54-45.16) (14.63-42.75) | (24.87-43.65) (13.63-37.25) | (20.42-55.75)
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Table 4 Subgroup Analysis of mPFS in Combination Therapy

Table 7 The Incidence of Grade 23 AEs

Note: *Apatinib-related AE: defined as anyone of with hypertension, proteinuria
and/or hand-foot syndrome.

Table 5 Multivariate Analysis of mPFS in Combination Therapy

Parameters mPFS

HR 95% CI p-value
Combination with paclitaxel 0.32 0.12-0.85 0.02
Apatinib suspension 1.21 0.75-1.95 0.43
Dose adjustment 0.69 0.39-1.22 0.21
Chemotherapy history 1.64 0.94-2.87 0.08
Apatinib-related AE* 0.2 0.11-0.36 <0.01

Note: *Apatinib-related AE: defined as anyone with hypertension, proteinuria and/
or hand-foot syndrome.

Table 6 Multivariate Analysis of mOS in Combination Therapy

Parameters mOS
HR 95% CI p-value

Combination with paclitaxel 0.26 0.08-0.92 0.04
Initial dosage 1.35 0.71-2.57 0.35
Apatinib suspension 1.22 0.69-2.17 0.49
Dose adjustment 0.59 0.30-1.19 0.14
Metastasis number 1.39 0.65-2.94 0.39
Surgery history 0.77 0.45-1.29 0.32
Chemotherapy history 1.91 0.95-3.81 0.07
Apatinib-related AE* 0.17 0.08-0.36 <0.01

Note: *Apatinib-related AE: defined as anyone with hypertension, proteinuria and/
or hand-foot syndrome.

Subgroup n/N mPFS (95% CI) p- Adverse Events Apatinib Apatinib Combination
(Month) value Monotherapy Therapy
Combination regimen <0.01 Anemia 12(16.8%) 17(12%)
Combined with 60/338 | 8.88 (5.00-14.34) Thrombocytopenia | 6(5%) 13(9.4%)
paclitaxel Neutropenia 8(6.4%) 10(7.1%)
Combined with other | 278/338 | 5.62 (4.77-6.81) Leukocytopenia 3(2.4%) 2(1.4%)
M ] 0.02 AST increase 3(2.7%) 7(5.6%)
e:;ms's e | 362 @3768) ‘ Hypertension 14(5.1%) 7(2.9%)
- 1501338 | 641 (457-8.45) Proteinuria 1(0.4%) 2(0.9%)
Hand-foot syndroms | 9(3.6%) 3(1.4%)
Apatinib suspension 0.01
Yes 77/338 441 (3.49-6.41)
No 261/338 | 6.97 (5.69-8.45) Safety
Metastasis 0.03 A total of 574 patients experienced adverse events, the
Yes 195/338 | 5.56 (3.91-6.97) incidence of all adverse events was 73.59%, and the inci-
No 143/338 | 7.27 (5.69-10.20) dence of grade>3 AEs was 18.97%. No unexpected AEs
Apatinib-related AE* 0.01 and SAEs were observed. The most common and apatinib-
Yes 89/338 | 10.03 (6.81-11.51) related specific grade>3 AEs are shown in Table 7. The
No 130/338 | 3.32 (2.70-4.14) incidence of grade>3 AEs was similar between the apati-

nib monotherapy and combination treatment groups.

Discussion

This large-scale, real-world study added evidence for the
effectiveness and safety profile of apatinib in patients with
advanced gastric cancer. The results showed that in the
real-world clinical setting, 54.9% of patients were treated
with apatinib monotherapy and 45.1% with apatinib com-
bination therapy. About 70% of patients received apatinib
as the first-line and second-line treatment. In the first-line
therapy, patients who received combination therapy
achieved longer survival benefit than those who received
monotherapy (mPFS 6.18 vs 3.52 months). In second- and
third-line and above treatment, the combination regimen
also showed a trend of better survival benefit. These find-
ings indicated that apatinib combination therapy could
extend survival, especially in first-line therapy.

In China, fluorouracil and cisplatin combination with
or without a third drug were considered as standard first-
line chemotherapy for advanced gastric cancer.
Combination of paclitaxel and capecitabine showed a
mPFS of 5.0 months in first-line treatment in advanced
gastric patients.'” In the Chinese patient population analy-
sis, the mPFS of capecitabine/cisplatin and S-fluorouracil/
cisplatin were 7.2 and 4.5 months, respectively."> In
another phase III study, docetaxel and cisplatin plus fluor-

ouracil were compared with cisplatin and fluorouracil, and
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the median time to progression was 5.6 and 3.7 months,
respectively.'* Compared to the regimens of cisplatin/S-1
and cisplatin/infusional, the mPFS of 4.8 months and 5.5
months were achieved, respectively.'> In our study, the
mPFS was 6.18 months for apatinib combination therapy,
which was similar with the results of double or triple
chemotherapy. Previous studies revealed that anti-angio-
genic drugs combined with chemotherapy showed signifi-
cant positive effects on PFS and OS in gastric cancer
patients.'® First-line treatment with bevacizumab com-
bined with chemotherapy was associated with a longer
mPFS compared with chemotherapy (6.7 vs 5.3 months)."”
These results were similar with our study, suggesting that
anti-angiogenic drugs plus chemotherapy in first-line treat-
ment might lead to better survival benefit.

For second-line treatment for advanced gastric cancer
in China, there was no standard recommendation except
for mono-chemotherapy. Some clinical trials had shown
that VEGFR-2 antagonist combined with chemotherapy
could significantly improve survival benefit compared
with chemotherapy alone in the second-line treatment. A
phase III study showed that mPFS with ramucirumab plus
paclitaxel was significantly longer than placebo plus pacli-
taxel (4.4 vs 2.9 months)."® Another study showed that
patients who received ramucirumab monotherapy achieved
a mPFS of 2.1 months in second-line treatment.'” In a
study of apatinib in combination with chemotherapy as
second-line, progression-free survival was 3.72 months.?’
In our study, the mPFS was 5.33 and 6.42 months in
apatinib monotherapy and combination therapy groups,
respectively, which was better than the results of ramucir-
umab and previous study of apatinib, suggesting that apa-
tinib monotherapy or combined with chemotherapy might
be a treatment alternative for second-line treatment. For
third-line treatment, apatinib monotherapy had been the
standard treatment recommended by the guideline in
China based on the results of the phase III trial of apatinib,
which showed that heavily pre-treated patients who
received apatinib monotherapy achieved a mOS of 6.5
months and mPFS of 2.6 months and the mediation ana-
lysis found the prolonged progression-free survival of
apatinib could mediate overall survival of patients.'®?! In
this real-world study, the mPFS was 4.47 months and mOS
was 6.51 months in apatinib monotherapy as third-line
treatment, which also further validated that even in heavily
pre-treated patients, apatinib monotherapy could really
bring survival benefit in clinical practice. In addition,
studies have

several previous shown that apatinib

combination therapy markedly increased the DCR and
prolonged the PFS compared with chemotherapy alone in
gastric cancer patients who failed first-line treatment.?*?
However, the combination regimen of second- and above-
line treatment in our study only exhibited a trend of better
ORR, DCR and survival outcomes, and no significant
difference was identified, which might be explained by
the heterogeneity of the large sample sizes in a real-
world setting.

Taxanes were considered as alternative first-line and
second-line chemotherapy options, and paclitaxel showed
good efficacy and tolerance. In the subgroup analysis of
this study, apatinib combined with paclitaxel showed
obviously prolonged mPFS compared with other che-
motherapy (8.88 vs 5.62 months). The multivariate analy-
sis also confirmed that combination with paclitaxel was an
independent factor for PFS and OS, which indicated that
patients who received apatinib plus paclitaxel therapy
could benefit from longer mPFS. The prolonged mPFS
and mOS in apatinib combined with taxel/docetaxel regi-
men might be explained by the fact that apatinib signifi-
cantly increased the intracellular accumulation of substrate
drugs by reversing the multidrug resistance.**
Additionally, a retrospective study had shown that early
presence of anti-angiogenesis-related AEs including
hypertension, proteinuria, or hand and foot syndrome dur-
ing the first cycle of apatinib treatment were viable bio-
markers of antitumor efficacy in patients with metastatic
GC.?® Consistently, the results of the multivariate analysis
in this study showed that the occurrence of apatinib-spe-
cific AEs were independent factors for longer PFS and OS.

A total of 574 patients reported adverse events, the
incidence of all adverse events was 73.59%, and the inci-
dence of grade>3 AEs was relatively low. No unexpected
AEs were observed. These results showed the good safety
profile of apatinib when used in real-world clinical prac-
tice. In this study, PFS but not OS was analyzed as the
primary end point due to the limited follow-up time and
challenged data collection from the large sample sizes and
real-world setting.

Conclusion

This prospective study demonstrated that apatinib had a
favorable effectiveness and safety profile in patients with
advanced gastric cancer. In a real-world clinical setting,
apatinib was used as monotherapy or combination with
chemotherapy, and was also used in first-line and second-
line treatment. In first-line treatment, apatinib combination
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therapy, especially combined with paclitaxel, might lead to
better survival benefit. In second-line treatment, apatinib
monotherapy or combination with chemotherapy might be
an alternative treatment. Although apatinib has been
recommended as third-line standard treatment, this study
further confirmed that apatinib monotherapy as third-line
regimen could really bring survival benefit. Combination
with paclitaxel and the occurrence of apatinib-specific AEs
were independent factors associated with better survival
outcomes. Further well-designed studies with larger sam-
ple sizes will be needed to confirm the results, and specific
treatment regimens also need further exploration.
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GC, gastric cancer; PFS, progression-free survival, mPFS,
median progression-free survival; OS, overall survival;
mOS, median overall survival; ORR, objective response
rate; DCR, disease control rate; FAS, full analysis set; AE,
adverse event; F-A, first-line apatinib alone; S-A, second-line
apatinib alone; T-A, third-line and above apatinib alone; F-C,
first-line apatinib combined with chemotherapy; S-C, sec-
ond-line apatinib combined with chemotherapy; T-C, third-
line or above apatinib combined with chemotherapy;
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