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Abstract: In the REGONIVO study, regorafenib combined with nivolumab was effective in the treatment of microsatel-
lite stable (MSS) metastatic colorectal cancer (mCRC), which indicated anti-angiogenic drugs may enhance the ef-
ficacy of immune checkpoint inhibitors. Therefore, we designed a single-arm, single-center, open-label, phase II trial 
to determine the toxicity and efficacy of SHR-1210 (an anti-PD-1 antibody) plus apatinib in MSS mCRC. The sample 
size was estimated using a Simon Optimum two-stage design. 10 patients were included at the first stage and if 
one effective patient observed, an additional 19 patients would be added. Patients with MSS mCRC who refrac-
tory to second-line treatment or intolerant to standard treatment were given SHR-1210 200 mg every 2 weeks and 
apatinib 250-375 mg once daily until unacceptable toxicity or disease progression occurred. In our study, the objec-
tive response rate was 0% and the disease control rate was 22.2%. The median progression-free survival was 1.83 
months (95% confidence interval (CI) 1.80-1.86 months), and the median overall survival was 7.80 months (95% 
CI 0-17.07). Treatment-related adverse events (AEs) occurred in all patients (100%). The most common treatment-
related AEs were hypertension and proteinuria (70% each). Grade 3 AEs were observed in nine patients (9/10, 
90%), and the commonest was hypertension (30%). In conclusion, SHR-1210 combined with apatinib has failed to 
improve the efficacy of treatment of MSS mCRC, and the intolerable toxicity may be the leading cause.
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Introduction

In 2018, there were estimated to be more than 
1.8 million new colorectal cancer cases (CRC) 
and 881 thousand deaths caused by CRC [1].  
In China, CRC ranks fifth in cancer-related mor-
tality, and the estimated number of colorec- 
tal cancer-related deaths in 2015 is 191 thou-
sand [2].

At present, metastatic colorectal cancer pa- 
tients are recommended to treat with oxaliplat-
in followed by irinotecan-containing therapy [3], 
or given fluoropyrimidine-based therapy with 
anti-vascular endothelial growth factor or with 
anti-epidermal growth factor receptor antibod-
ies. For whom refractory or intolerant to above 
therapies, regorafenib or trifuridine/tipiracil is 
recommended [4]. But the prognosis remains 
poor and the 5-year survival rate is approxi-

mately 11% [5]. It is worth mentioning that 
tumor immunotherapy has made a break-
through in recent years.

The use of immune checkpoint inhibitors (ICI) 
has brought new hope for improving the thera-
peutic effect of mCRC. Pembrolizumab and 
nivolumab were approved by the US Food and 
Drug Administration for treatment of mCRC with 
microsatellite instability-high (MSI-H). In a clini-
cal trial that patients with mCRC were treated 
with pembrolizumab, the immune-related objec-
tive response rate was 40% in patients with 
MSI-H mCRC, and 0% in MSS mCRC patients 
[6]. However, only approximately 15% of all 
CRCs and 5% of mCRCs were MSI-H [7], which 
means that most of CRC with MSS are difficult 
to benefit from single-agent ICI. Therefore, it is 
urgent to find a new treatment model, and the 
combination therapy of ICI may bring new hope.
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Previous studies had shown that antiangio- 
genesis agents combined with immune check-
point blockade could significantly improve the 
validity of treatment for malignant tumors, su- 
ch as metastatic melanoma [8]. Regorafenib  
is an orally administered multikinase inhibitor 
with survival benefits in mCRC patients who 
were refractory to all standard therapies [9]. A 
phase Ib trial from Japan, REGONIVO, was con-
ducted to evaluate the safety and efficacy of 
regorafenib combined with nivolumab in the 
treatment of advanced gastric cancer and CRC. 
The preliminary results were encouraging. The 
objective response rate (ORR) of advanced gas-
tric cancer was 44% and MSS CRC was 36%. 
This study showed that regorafenib combined 
with nivolumab was safe and controllable, and 
had good anti-tumor activity in advanced gas-
tric cancer and CRC with MSS [10].

Apatinib, another antiangiogenic tyrosine kina- 
se inhibitor targeting vascular endothelial gr- 
owth factor receptor (VEGFR)-2, is approved for 
the treatment of advanced or metastatic gas-
tric cancer in China [11]. Previous studies had 
shown that apatinib monotherapy was effective 
in the treatment of mCRC [12, 13]. The me- 
dian progression-free survival (PFS) was 3.717 
months (95% CI 3.198-4.235), and the median 
overall survival (OS) was 7.335 months (95%  
CI, 6.738-7.932) [13]. SHR-1210, an anti-pro-
grammed death-1 (PD-1) antibody, which was 
approved in China for the treatment of recur-
rent/refractory classical Hodgkin’s lymphoma 
[14], had shown anti-tumor effects and tolera-
ble AEs in the treatment of various other malig-
nancies [15-17]. In addition, some studies had 
shown that SHR-1210 combined with apatinib 
was safe and effective in the treatment of 
advanced solid tumors [18].

Antiangiogenesis has been considered as a 
possible way to reverse the resistance of immu-
notherapy, but it needs more researches to 
verify. Therefore, we designed a phase II clinical 
trial to explore the feasibility of SHR-1210 (an 
anti-PD-1 antibody) combined with apatinib in 
the treatment of patients with proficient mis-
match repair (pMMR)/MSS mCRC who refrac-
tory to at least the second-line treatment or 
intolerant to standard treatment.

Patients and methods

Patient selection

The study enrolled patients with pMMR/MSS 
mCRC who refractory to at least second-line 

systemic therapy or intolerant to standard ther-
apy. The eligibility criteria included age 18-75 
years old, histologically confirmed colorectal 
cancer, metastatic stage, MSS, refractory to  
at least second-line systemic therapy or intoler-
ant to standard treatment, ECOG performance  
status of 0 or 1, adequate organ function, ac- 
ceptable hematologic function, a life expectan-
cy greater than 3 months, at least one measur-
able disease based on RECIST v1.1.

The exclusion criteria were as follows: long-
term application of hormone therapy; uncon-
trolled blood pressure (blood pressure ≥140/ 
90 mmHg) in drug-therapy-receiving patients; 
untreated brain metastases; severe and ac- 
tive infection or autoimmune disease; innate or 
acquired immune deficiency; bleeding tenden-
cy; serious cardiopathy, respiratory, hepatopa-
thy, nephropathy disease; had other malignant 
tumors in the past 5 years, history of any other 
antiangiogenic treatment (except for Avastin) or 
anti-PD-1/programmed death-ligand 1 (PD-L1) 
antibody treatment.

Study design and treatment

The study was a single-arm, single-center, op- 
en-label, phase II clinical trial. This study aimed 
to assess the safety and efficacy of SHR-1210 
combined with apatinib in the treatment of 
patients with pMMR/MSS mCRC refractory to 
at least the second-line treatment or intolerant 
to standard treatment. Patients who met the 
inclusion criteria were enrolled in the study. 
Eligible participants discontinued combination 
treatment if one of the following events occ- 
urred: withdrawal of consent, death, intolerant 
of toxicity, disease progression (PD), or discon-
tinuation owing to the investigator’s decision. 
Apatinib was given orally at 375 mg once daily 
for patients. For those who could not tolerate 
the toxicity, the dose of apatinib could be 
reduced to 250 mg. SHR-1210 was given intra-
venously at a dose of 200 mg once every two 
weeks. Tumors were evaluated at baseline and 
every 8 weeks until 6 months and every 12 
weeks after that. The efficacy evaluation was 
performed according to RECIST version 1.1. 
Patients with PD could continue to receive 
treatment, while still receiving a clinical benefit 
(as determined by the investigator), were re-
evaluated after 4 weeks.

Outcomes

The primary endpoint was ORR. The secondary 
endpoints included PFS, OS, DCR and safety. 
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Toxicity was assessed throughout the whole 
course of treatment until 90 days after the fi- 
nal cycle. The AEs were evaluated using the 
National Cancer Institute’s Common Termino- 
logy Criteria for Adverse Events (NCI-CTCAE) 
ver.5.0. An efficacy evaluation was assessed  
by computed tomography; magnetic resonan- 
ce imaging according to RECIST version 1.1 
every 4 weeks until PD or the participants were 
lost to follow-up.

Statistical analysis

The sample size of the study was estimated 
using a Simon optimum two-stage design. This 
study aimed to rule out an unacceptably low 
ORR of 5% (p0=0.05) in favor of an improved 
ORR of 20% (p1=0.20). The study design was 
two-sided, with α=0.05 and 80% power. The 
sample size for the first stage was 10 patients, 
and if at least one response was noted, an 
additional 19 patients could be enrolled. And  
if four (14.8%) or more responses were noted, 
further study could be considered.

Patients underwent follow-up until February 
13, 2020. All patients were included in the 
safety analysis. Statistical analyses were per-
formed using SPSS 22.0 or GraphPad Prism 7.0 
software. Kaplan-Meier analysis was used to 
calculate PFS and OS with associated 95% CIs 
in the study. AEs were evaluated using NCI-
CTCAE ver.5.0.

Study oversight

This study was approved by the Institutional 
Review Board, and all patients provided writ- 
ten informed consent following the Declaration 
of Helsinki principles. Patients were enrolled at 
Sun Yat-sen University Cancer Center, China.

Results

Patient characteristics

Based on the inclusion and exclusion criteria, a 
total of 10 patients were enrolled in the first 
stage at the time of the data cutoff (February 
13, 2020). The median age was 54 years old 
(range 40 to 66), and 70% of patients were 
female. Ten patients (10/10, 100%) had distant 
metastasis at study entry, and five patients 
(5/10, 50%) had disease involvement at mo- 
re than two sites. Seven patients (7/10, 70%) 

were observed with lung metastases, six pa- 
tients (6/10, 60%) with liver metastases, seven 
patients (7/10, 70%) with peritoneum metasta-
ses, five patients (5/10, 50%) with lymph node 
metastases, and four patients (4/10, 40%) wi- 
th other sites of metastases. RAS status was 
wild type in one patient (1/10, 10%), mutated in 
seven patients (7/10, 70%), whereas it was not 
tested in two patients (2/10, 20%). BRAF sta-
tus was wild type in eight patients (8/10, 80%), 
mutated in one patient (1/10, 10%), whereas  
it was not tested in one patient (1/10, 10%).  
All patients had received surgery and previous  
systemic treatment. The previous systemic tre- 
atment, including FOLFOX, FOLFIRI, FOLFOXIRI, 
XELOX, and XELIRI, with four patients (4/10, 
40.0%) had failed second-line or subsequent 
chemotherapy and eight patients (8/10, 80%) 
received bevacizumab. Patient’s clinical and 
tumor genomic characteristics are shown in 
Table 1.

Treatment toxicity

As of the data cutoff date, ten patients were 
included in the safety analysis. All toxicities 
occurring in the patients are shown in Table 2. 
Treatment-related AEs occurred in ten patients 
(10/10, 100%). The most common treatment-
related AEs were hypertension and proteinuria 
(n=7 each, 70%). Other AEs included elevated 
transaminase in five patients (50%); HSF and 
rash in four patients (40% each); capillary pro- 
liferation, diarrhea, nausea, vomiting, neutro-
penia, anemia and thrombocytopenia in three 
patients (30% each); fatigue and hoarseness  
in two patients (20% each); hyperbilirubine- 
mia, fever, pneumonia, mucositis oral, poor ap- 
petite and leukopenia in one patient (10% 
each). Grade 3 AEs were observed in nine pa- 
tients (9/10, 90%): hypertension in three pa- 
tients (30%); thrombocytopenia, proteinuria 
and diarrhea in two patients (20% each); and 
pneumonia, hyperbilirubinemia, HSF, elevated 
transaminase, rash and neutropenia in one 
patient (10% each).

A total of two patients (2/10, 20%) discontin-
ued SHR-1210 treatment due to grade 3 AEs 
(pneumonia and elevated transaminase sepa-
rately). Three patients interrupted SHR-1210 
treatment: one patient due to grade 2 fever, 
grade 3 hypertension and hyperbilirubinemia; 
besides, grade 3 thrombocytopenia and HSF in 
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Table 1. Patient’s characteristics

Characteristics No. of patients 
(n=10) n (%)

Age, y, median (range) 54 (40-66)
Sex
    Men 3 (30%)
    Women 7 (70%)
ECOG
    0-1 10 (100%)
    2 0 (0%)
Diagnosis
    Colon Cancer 8 (80%)
    Rectal Cancer 2 (20%)
Tumor site
    Left 4 (40%)
    Right 6 (60%)
Differentiation
    Medium-high 7 (70%)
    Low 3 (30%)
No. of metastatic sites
    ≤2 5 (50%)
    ≥3 5 (50%)
Metastatic organ
    Lung 7 (70%)
    Liver 6 (60%)
    Peritoneum 7 (70%)
    Lymph node 5 (50%)
    Other sites 4 (40%)
RAS
    Wild type 1 (10%)
    Mutation 7 (70%)
    Unknow 2 (20%)
BRAF
    Wild type 8 (80%)
    Mutation 1 (10%)
    Unknow 1 (10%)
Surgical history
    Yes 10 (100%)
    No 0 (0%)
No. of previous chemotherapy lines 
    ≤2 6 (60%)
    ≥3 4 (40%)
Bevacizumab prior to apatinib
    Yes 8 (80%)
    No 2 (20%)

one patient each. Three patients (3/10, 30%) 
discontinued apatinib due to grade 3 AEs: one 
case of proteinuria, which led to the discontinu-
ation of apatinib for more than 28 days; hyper-
bilirubinemia and elevated transaminase in 

another two cases, respectively. Seven patients 
(7/10, 70%) interrupted apatinib treatment: 
one patient due to grade 2 fever, grade 3 hyper-
tension and pneumonia; besides, the other six 
patients suffered from grade 3 hypertension, 
grade 2 hypertension, grade 3 hypertension 
and grade 2 HSF, grade 3 diarrhea and grade 2 
HSF, grade 3 proteinuria, grade 3 proteinuria 
and diarrhea separately. Among them, four 
patients received apatinib at a reduced dose of 
250 mg/d (listed in Table S1), and it turned out 
that two patients no longer had grade 3 AE 
after reduction, the other two patients had first 
AE remission but had a new grade 3 AE. There 
were no grade 4 AEs in our analysis and no 
treatment-related deaths as of the data cutoff 
date.

Efficacy

As of February 13, 2020, ten patients were 
enrolled in the study. One patient withdrew 
from the trial after one dose of SHR-1210 due 
to grade 3 elevated transaminase, therefore, 
was excluded from the final analysis. One 
patient who was considered to have clinically 
progressive disease refused to accept radio-
graphic assessment due to poor physical con-
dition. The other eight patients were evaluated 
by image examination. Thus, among the ten 
enrolled patients, nine patients were included 
in the efficacy analysis. The results showed 
that no patients in this study manifested com-
plete response or partial response, while pro-
gressive diseases and stable disease were 
observed in seven patients (7/9, 77.8%) and 
two patients (2/9, 22.2%) respectively. In con-
clusion, the ORR was 0%, and the DCR was 
22.2%. Changes in tumor burden from baseline 
are shown in Figure 1. As shown in Figure 2, 
the median PFS was 1.83 months (95% CI 
1.80-1.86), and the median OS was 7.80 mon- 
ths (95% CI 0-17.07). Overall, the results of the 
study failed to meet the prespecified primary 
efficacy endpoint. Notably, as of the data cut- 
off date, one patient who had stable disease 
(SD) for 8.0 months remained on treatment, 
and the characteristics of this patient are 
shown in Table S2. For this patient, tumors 
were evaluated by CT from baseline to the last 
radiographic assessment (Figure S1).

Discussion

This study aimed to assess the safety and effi-
cacy of SHR-1210 combined with apatinib in 
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the treatment of patients with pMMR/MSS 
mCRC refractory to at least the second-line 
treatment or intolerant to standard treatment. 
However, the results of the study failed to meet 
the prespecified primary efficacy endpoint, and 
the AEs were severe.

The treatment of mCRC is still a challenge. 
Immunotherapy brings new hope for the tre- 
atment of mCRC. However, compared with 
dMMR/MSI-H CRC, PD-1 blockade is ineffec-
tive in patients with MSS CRC [6]. According to 
a study, the density of cytotoxic T cells was 
higher in MSI CRC samples than in MSS CRC 
samples [19]. In previous researches, antian-
giogenic drugs could significantly enhance the 
efficacy of PD-1/PD-L1 blockade on tumor 
growth by inducing tumor vascular normaliza-
tion, promoting lymphocyte infiltration, and im- 
proving the anti-tumor immune effects of  
CD8+ cytotoxic T lymphocytes in the tumor mi- 
croenvironment [20, 21]. There are also some 

targets and mechanisms. In our study, the anti-
angiogenic drug was apatinib, which potently 
suppresses the activation of VEGFR-2, c-kit, 
c-Src and RET, and inhibits cellular phosphory-
lation of c-kit and PDGFRβ [24, 25]. In the 
REGONIVO study, the antiangiogenic drug was 
regorafenib, which is able to inhibit activation 
of VEGFR-1, VEGFR-2, VEGFR-3, FGFR, PDGFR, 
KIT, RET, TIE2, and BRAF [24, 26]. Secondly, in 
this study, 70% of patients had a mutation in 
RAS. It was suggested that RAS mutation is 
predisposed to poor prognosis [27]. Thirdly, in 
the REGONIVO study, 33% of patients with MSS 
CRC had PD-L1 positive score (CPS) ≥1, and 
the median tumor mutational burden (TMB) of 
patients with MSS CRC was 10.9 mutations  
per megabase (mut/MB) [10]. Both of them 
were predictive marker of clinical response to 
PD-1 blockade [28, 29]. But in our study, CPS 
was unknown, and only 3 patients had tested 
TMB. Fourthly, in our study, 60% of patients 
had hepatic metastasis, which was associated 

Table 2. Summary of treatment-related adverse events
Adverse events (AEs) Grade 1-2 (%) Grade 3-4 (%) Total (%)
SHR-1210-related AEs
    Capillary proliferation 3 (30%) 0 (0%) 3 (30%)
    Pneumonia 0 (0%) 1 (10%) 1 (10%)
    Fever 1 (10%) 0 (0%) 1 (10%)
Apatinib-related AEs
    Hypertension 4 (40%) 3 (30%) 7 (70%)
    Proteinuria 5 (50%) 2 (20%) 7 (70%)
    Hand-foot syndrome 3 (30%) 1 (10%) 4 (40%)
    Diarrhea 1 (10%) 1 (10%) 2 (20%)
    Hoarseness 2 (20%) 0 (0%) 2 (20%)
    Oral mucositis 1 (10%) 0 (0%) 1 (10%)
AEs related to both treatments
    Rash 3 (30%) 1 (10%) 4 (40%)
    Nausea 3 (30%) 0 (0%) 3 (30%)
    Vomiting 3 (30%) 0 (0%) 3 (30%)
    Fatigue 2 (20%) 0 (0%) 2 (20%)
    Diarrhea 0 (0%) 10 (10%) 1 (10%)
    Poor appetite 1 (10%) 0 (0%) 1 (10%)
    Leukopenia 1 (10%) 0 (0%) 1(10%)
    Neutropenia 2 (20%) 1 (10%) 3 (30%)
    Anemia 3 (30%) 0 (0%) 3 (30%)
    Thrombocytopenia 1 (10%) 2 (20%) 3 (30%)
    Elevated transaminase 4 (40%) 1 (10%) 5 (50%)
    Hyperbilirubinemia 0 (0%) 1 (10%) 1 (10%)
Abbreviation: AE, adverse event. Severity was graded according to NCI Common 
Terminology Criteria for Adverse Events, version 5.0.

clinical studies claiming that 
ICI combined with antiangio-
genic drugs could increase the 
efficacy of immunotherapy for 
tumors such as melanoma [8], 
renal cancer [22], and hepa- 
tocellular carcinoma [23]. The 
combination therapy with re- 
gorafenib plus nivolumab was 
reported effective in the tre- 
atment of MSS mCRC at the 
2019 ASCO Annual Meeting.  
In the REGONIVO study, ORR  
of MSS mCRC was 36%, and 
median PFS of CRC was 7.9 
months [10]. In addition, some 
studies have shown that anti-
PD-1 antibody SHR-1210 com-
bined with apatinib, an antian-
giogenic drug targeting VEG- 
FR-2, was safe and effective  
in the treatment of advanced 
solid tumors [17, 18].

However, it is disappointing 
that SHR-1210 combined with 
apatinib did not show an ad- 
vantage in the treatment of 
MSS mCRC in this study. The 
potential reasons are as fol-
lows: firstly, different antian-
giogenic drugs have different 
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Figure 1. Efficacy of SHR-1210 combined with apa-
tinib. Response was assessed in accordance with 
the RECIST version 1.1 in 8 patients. A. Best change 
from baseline in the sum of the longest target le-
sion diameters per patient. B. Percentage change 
from baseline in target lesion diameters over time. 
C. Treatment exposure and response duration. The 
length of the bar shows the time to the last radio-
graphic assessment.

Figure 2. The Kaplan-Meier curves for progression-
free survival (PFS) and overall survival (OS) of pa-
tients with SHR-1210 plus apatinib. A. The Kaplan-
Meier survival curve of PFS with SHR-1210 plus 
apatinib. B. Kaplan-Meier survival curve of OS with 
SHR-1210 plus apatinib.

with poor response to PD-1 blockade [30]. Mo- 
re importantly, the treatment-related AEs of 
SHR-1210 combined with apatinib were severe. 
Treatment-related AEs occurred in ten patients 
(100%) in our study, and nine patients (90%) 
experienced grade 3 AEs. Most patients did not 
receive adequate treatment because of intoler-

able toxicity. However, the AEs in the other clini-
cal trial of combination therapy with antiangio-
genic drugs and ICI were acceptable, and the 
incidence of grade 3/4 AEs was lower. In the 
REGONIVO study, the common AEs ≥ grade 3 
were rash (12%), proteinuria (12%), and palmar-
plantar erythrodysesthesia (10%) [10].

The severe AEs in this study may significantly 
reduce the efficiency of the combination thera-
py with SHR-1210 plus apatinib. Undeniably, 
the high dose of apatinib was the main reason 
for the severe AEs in this trial. According to a 
study, which combined SHR-1210 with apatinib 
to treat advanced hepatocellular carcinoma 
and gastric or esophagogastric junction can- 
cer, the recommended dose for apatinib was 
250 mg daily for phase II trial [18]. However,  
the initial dose of apatinib in our study was 375 
mg. Thus, a reduction dose of apatinib might 
decrease the occurrence of AEs. Combination 
therapy was another leading cause of intolera-
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ble toxicity. A phase I/II trial had shown that  
the incidence of treatment-related AEs of all 
grades was 56.3% in the SHR-1210 treatment 
and 65.8% in the combination therapy with 
SHR-1210 plus apatinib group [17]. The inci-
dence of grade 3/4 AE for apatinib was 12.8% 
[13], and the most common grade 3/4 AEs 
were as follows: hypertension (14.8%); HFS 
(11.1%); diarrhea, liver toxicity (3.7% each)  
[31]. These data show that compared with SHR-
1210 alone or apatinib monotherapy, combi- 
nation therapy with SHR-1210 plus apatinib 
has an increased incidence of AEs.

Notably, a patient, who had peritoneum metas-
tases, was reported to achieve 8.0 months of 
SD. Several characteristics of this patient may 
contribute to the relatively effective response 
to combined therapy: ECOG performance sta-
tus 0, absence of hepatic metastasis, number 
of metastatic sites and previous chemotherapy 
lines ≤2, high TMB (15.31 mut/MB) [29, 30, 
32]. In the future, it is intriguing to further in- 
vestigate moleculars like TMB, PD-L1 CPS [28] 
and POLE/POLD1 [33], to help predict clinical 
response to immune checkpoint inhibitors in 
MSS mCRC patients.

In conclusion, apatinib combined with SHR-
1210 has failed to improve the efficacy of  
treatment of MSS mCRC while caused severe 
adverse effects. Reducing dose of apatinib or 
combining anti-PD-1/PD-L1 antibody with other 
well-tolerated antiangiogenic drugs may help in 
designing new and better treatment strate- 
gies.
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Table S1. Summary of dose adjustment events

Number Cause of adjustment Adjustment scheme Grade 3 AE before 
adjustment (YES/NO)

Grade 3 AE after  
adjustment (YES/NO)

1 Grade 3 Hypertension Apatinib 250 mg/d YES NO
2 Grade 3 thrombocytopenia Apatinib 250 mg/d YES NO
3 Grade 2 HSF Apatinib 250 mg/d NO YES
4 Grade 3 HSF Apatinib 250 mg/d YES YES
Abbreviations: HSF, hand-foot syndrome; AE, adverse event.

Table S2. The characteristics of patient who had stable dis-
ease for 8.0 months
Age (years) 66
Sex Women
ECOG 0
Diagnosis Sigmoid Cancer
Differentiation Medium
No. of metastatic sites 1
Metastatic organ Peritoneum
RAS Mutation
BRAF Wild type
TMB (mutations/MB) 15.31
Surgical history Yes
No. of previous chemotherapy lines 2
Bevacizumab prior to apatinib Yes
The cause of apatinib reduction (from cycle 2) Grade 3 HSF
The cause of apatinib interruption Grade 3 proteinuria
Abbreviations: TMB, tumor mutational burden; HSF, hand-foot syndrome. Note: 
The patient interrupted apatinib for more than 28 days due to grade 3 protein-
uria, and the treatment of apatinib was discontinued from cycle 12.
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Figure S1. Peritoneal metastases were evaluated by contrast enhanced computed tomography from baseline to the 
last assessment. A1, B1, C1 showed the change of peritoneal metastasis near the abdominal wall from baseline 
to the last assessment. A2, B2, C2 showed the change of peritoneal metastasis near the iliac blood vessel from 
baseline to the last assessment. A3, B3, C3 showed the change of peritoneal metastasis in the pelvic cavity from 
baseline to the last assessment.


