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Objective: Meta analysis was used to explore the efficacy and safety of Sintilimab in the
treatment of cancer.

Methods: The databases of CNKI, VIP, Wanfang Data, PubMed, ScienceDirect, the
Cochrane Library and EMBASE were searched by computer to collect the randomized
controlled trials published as of March 2022. The retrieval work was completed by two
researchers alone. They screened the literature and extracted the data according to the
nanodischarge standard, using Revman 5.4 software. The included studies were
statistically analyzed.

Results: Six RCTs were included in this study, including 1,048 cases of Sintilimab and 711
cases of other anticancer drugs. Compared with the control group, the overall survival (HR
=1.64, 95% CI: 1.35-1.99, p < 0.00001) and progression free survival (HR = 1.89, 95% CI:
1.59-2.25, p < 0.00001) of cancer treated with Sintilimab were longer and more effective.
Moreover, the risk ratio of any grade of adverse reactions (HR = 0.87, 95% CI: 0.74-1.03,
p =0.11) and above grade lll adverse reactions (HR = 0.84, 95% Cl: 0.67-1.06, p = 0.14) in
the treatment of cancer with Sintilimab was lower and the safety was better.

Conclusion: Compared with non-Sintilimab group, Sintilimab treatment can improve the
clinical efficacy of tumor patients and has a lower incidence of adverse reactions. This
treatment may be a promising treatment for cancer patients.

Keywords: Sintilimab, cancer, overall survival, progression free survival, safety

Systematic Review Registration: (website), identifier (registration number).

INTRODUCTION

The global epidemiological survey shows that cancer has high incidence rate and mortality rate.
Clinically, traditional dual drug chemotherapy including platinum, paclitaxel and adriamycin has
always been the standard first-line therapy for cancer patients (Wei et al., 2020). In recent years,
immune checkpoint inhibitors (ICIs) have been more and more widely used in clinic. Multiple ICIs
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FIGURE 1 | Literature screening process and results.

have been proved to improve the survival rate of cancer patients,
but the high price and high medical cost are still the main
obstacles for Chinese cancer patients to obtain these
treatments. For these reasons, the successful development of
ICIs made in China has greatly reduced the economic burden
of patients and benefited more patients. Sintilimab was officially
approved by the State Drug Administration in December 2018
and was listed in the national medical insurance catalogue in
November 2019 (Wang et al., 2019). Sintilimab is an inhibitor of
recombinant human immunoglobulin G-type programmed death
protein-1 (PD-1). It has been approved for the treatment of
recurrent or refractory classical Hodgkin’s lymphoma since
December 2018. At present, it has carried out extensive
clinical trials in solid tumors such as lung cancer, liver cancer,
gastric cancer and esophageal cancer (Huang et al., 2022). This
study systematically evaluated the efficacy and safety of
Sintilimab in the treatment of cancer, in order to provide
reference basis for clinical treatment.

MATERIALS AND METHODS

Search Strategy and Study Selection

We searched CNKI, VIP, Wanfang Data, PubMed, ScienceDirect,
the Cochrane Library, EMBASE and other databases by
computer. In addition, we also searched the references and

meeting minutes included in the study to supplement and
obtain relevant materials. Chinese key words: Sintilimab,
cancer, randomized controlled trial English key words:
Sintilimab, IBI308, IBI-308, cancer, randomized controlled
trials, RCT's. The search time is up to March 2022.

Inclusion criteria: @ the type of study is RCTs; @ The subjects
were patients diagnosed with cancer by clinicopathological
examination; (® Intervention measures: patients in the
experimental group were treated with Sintilimab, and patients in
the control group were treated with non Sintilimab (the treatment
without Sintilimab); @ The primary outcome measures were overall
survival (OS) and progression free survival (PFS). The secondary
outcome measures were adverse reactions at any level and adverse
reactions above grade 3.

Exclusion criteria: (D repeatedly published literature; @
Documents that cannot obtain original data or contact the
author to obtain the original text; ® Abstract, review, meta-
analysis, case report and animal experiment; @ Non Chinese and
English literature.

Bias Risk Assessment and Quality
Assessment

The Newcastle Ottawa scale (NOS) was used to evaluate the
quality of the included study (Bylicki et al., 2018), according
to the following: 1) whether it is representative; 2)
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58-63 0.62 0.23 0.61(0.30,1.25) 0.18
(0.28,1.36)

17/3

29/3

32

NSCLC

NCT03629925

2021

Xinqing Lin Xu et al.

(2022)
Yuankai Shi Yang

NA NA NA

NA

96 56/40 56/40

96

Hodgkin

2019 NCT03114683

lymphoma
ESSC

et al. (2020)

NA

0.032

70

0.
(0.50,0.97)

84/11

88/7

95

2022 NCT03116152

Jianming Xu Zhou
et al. (2021)

Note: HC, hepatocellular carcinoma; ESSC, Esophageal squamous-cell carcinoma; HR, hazard ratio; NA, Not available; PFS, progression free survival; OS, overall survival; M, male; F, female.

Efficacy and Safety Evaluation of Sintilimab

Determination of blind method; 3) Whether the random
method is determined; 4) Completeness of outcome events;
5) Comparability of included studies; 6) Evaluation of
outcome events; 7) Whether there is follow-up; 8) Follow
up integrity. High quality literature is seven to nine points,
general quality literature is four to six points, and low quality
literature is three points or lower. Two reviewers
independently extracted data according to the specified
selection criteria. Differences of opinion are resolved
through discussion between authors or by obtaining
opinions from a third evaluator.

Data Extraction

Two researchers independently screened the literature, extracted
the data and cross checked. In case of any difference, it shall be
settled through discussion or negotiation with a third party.
During literature screening, first read the title. After excluding
the obviously irrelevant literature, further read the abstract and
full text to determine whether to be included. If necessary, contact
the original study author by email or telephone to obtain
information that is not determined but very important to this
study. Data extraction contents include: @ basic information of
the included study: first author, year of publication, sample size,
outcome indicators and outcome measurement data.

Statistical Analysis

Data were processed through Revman5.4 software. Relative risk
ratios (RR) and 95% confidence interval (95% CI) were used as
effect indexes for counting data, and the difference was
statistically significant (p < 0.05). I* is used to evaluate the
heterogeneity. If the heterogeneity test result I* is less than
50%, it means that there is no statistical heterogeneity among
the research results, and the fixed effect model is used; If the
heterogeneity test result I > 50%, analyze the source of
heterogeneity. If the heterogeneity still exists, select the
random effect model to estimate the combined effect.

RESULTS

Literature Search and Characteristics of

Included Studies

We searched 170 literatures (including 106 in PubMed, 35 in
Cochrane, 22 in Embase, two in CNKI and five in Wangfang
Data) and three conference papers by computer, and selected 17
according to the title and abstract. After full-text analysis and
evaluation, we excluded 11 literatures with abnormal data,
incomplete information or unavailable due to non comparative
research, and finally included 6 (Shi et al., 2019; Yang et al., 2020;
Ren et al., 2021; Zhou et al., 2021; Lin et al., 2022; Xu et al., 2022)
literatures for systematic evaluation and meta-analysis. The
process of literature screening is shown in Figure 1. There
were 1,048 patients in the experimental group and 711
patients in the control group. The six literatures are of high
quality and their basic characteristics and main evaluation
indicators were shown in Table 1.
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Study or Subgroup

Hazard Ratio
log[Hazard Ratio] SE_Weight IV, Fixed, 95% CI

Hazard Ratio
IV, Fixed, 95% Cl

Jianming Xu 2022
Xinging Lin 2021

0.3566 01663 35.2%
0.478 03982 6.1%

Test for overall effect: Z=5.04 (P < 0.00001)

1.43(1.03,1.99)
1.61[0.74, 3.52]

Yunpeng Yang 2020 0.6637 02835 121% 1.94[1.11,3.39) S —
Zhenggang Ren 2021 05621 0.1445 466% 1.75[1.32,2.33) ——

Total (95% CI) 100.0% 1.64 [1.35, 1.99] .

Heterogeneity: Chi*=1.26, df= 3 (P = 0.74); F= 0% 0*2 055 3 2 5

FIGURE 2 | Meta-analysis results of OS between Sintilimab group and non-Sintilimab group.

—.

Favours [non-sintilimah] Favours [sintilimah]

Hazard Ratio

Hazard Ratio

Testfor overall effect Z=7.14 (P < 0.00001)

Study or Subgroup log[Hazard Ratio] SE _Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

Caicun Zhou 2021 06236 01412 39.7% 1.87[1.41,2.46) —

Xinging Lin 2021 0.4943 03686 5.8% 1.64(0.80,3.39)

Yunpeng Yang 2020 0.7298 01652 29.0% 2.07[1.50,62.87] . E—
Zhenggang Ren 2021 05789 01762 255% 1.78[1.26,2.52] B —

Total (95% CI) 100.0% 1.89[1.59, 2.25] "

Heterogeneity: Chi*= 0.58, df= 3 (P = 0.90); F= 0% 0 > 0=5 1 2 5‘

FIGURE 3 | Meta-analysis results of PFS between Sintilimab group and non-Sintilimab group.

Favours [non-sintilimab] Favours [sintilimahl]

Meta Analysis Results of Efficacy

Comparison of OS: four studies can obtain the OS data of cancer
patients treated with Sintilimab. For heterogeneity analysis, I* =
0%, p = 0.74. There is no statistical heterogeneity among the
studies. The fixed effect model is used for analysis. The results
showed that HR = 1.64 (95% CI = 1.35-1.99, p < 0.00001),
suggesting that Sintilimab can significantly improve the OS of
cancer patients, as shown in Figure 2.

Comparison of PFS: the PFS data of cancer patients treated
with Sintilimab can be obtained from four studies. For
heterogeneity analysis, I = 0%, p = 0.90. There is no
statistical heterogeneity among the studies. The fixed effect
model is used for analysis. The results showed that HR = 1.89
(95% CI = 1.59-2.55, p < 0.00001), suggesting that Sintilimab
can significantly prolong PFS in cancer patients, as shown in
Figure 3.

Meta Analysis Results of Safety

Comparison of adverse reactions at any level: Six studies can
obtain the data of any level of adverse reactions (including
nausea, ashenia, diarrhea and anemia) of cancer patients
treated with Sintilimab. For heterogeneity analysis, I* = 77%,
Pp <0.00001. There is statistical heterogeneity among studies,
which is analyzed by random effect model. The results
showed that HR = 0.87 (95% CI = 0.74-1.03, p = 0.11),
suggesting that the incidence of any level of adverse
reactions in patients with Sintilimab was low, but there
was no significant difference in the results, as shown in
Figure 4.

Comparison of adverse reactions above grade III: Six studies
can obtain the data of more than grade III adverse reactions
(including nausea, ashenia, diarrhea and anemia) of cancer
patients treated with Sintilimab. The heterogeneity analysis is
carried out, with I* = 18%, p = 0.26. There is no statistical
heterogeneity among the studies. The fixed effect model is
used for analysis. The results showed that HR = 0.84 (95% CI
= 0.67-1.06, p = 0.14), suggesting that the incidence of grade III
and above adverse reactions in patients with Sintilimab was low,
but there was no significant difference in the results, as shown in
Figure 5.

Publication Bias Assessment and
Sensitivity Analysis

The publication bias assessment of this study was performed
only in OS and PFS. The funnel plot is symmetrical, indicating
no significant publication bias (Figure 6). Sensitivity analysis
was conducted on the results, and meta-analysis was
conducted by ignoring each study in turn. No significant
changes were found in the results, indicating that the
results of this study are stable.

DISCUSSION

Sintilimab is a monoclonal antibody against programmed cell
death protein 1. It can block the interaction between PD-1 and its
ligand and help T cells restore their anti-tumor effect. In 2018,
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Sintlilmab non-Sintlilmab Risk Ratio Risk Ratio

Study or Subgroup Events Total Events  Total Weight M-H. Random, 95% CI M-H. Random, 95% CI

2.1.1 Nausea

Zhenggang Ren 2021 26 380 19 191 51% 0.69[0.39,1.21) T

Yunpeng Yang 2020 108 266 55 131 9.7% 0.97[0.75,1.24] i

Jianming Xu 2022 3 95 28 95 1.8% 0.11[0.03,0.34)

Caicun Zhou 2021 71178 73 178 97% 0.97[0.75,1.24) i il

Subtotal (95% CI) 920 595 26.2% 0.70[0.44, 1.11] S

Total events 208 175

Heterogeneity: Tau*=0.16; Chi*=15.88, df=3 (P=0.001); F=81%

Test for overall effect: Z=1.51 (P=0.13)

2.1.2 Asthenia

Zhenggang Ren 2021 58 380 34 191 7.4% 0.86 [0.58, 1.26) -

Yunpeng Yang 2020 87 266 42 131 8.8% 1.02[0.75,1.38) T

Caicun Zhou 2021 60 179 60 178 9.0% 0.99(0.74,1.33) 1T

Subtotal (95% CI) 825 500 25.2% 0.97 [0.81, 1.17]

Total events 205 136

Heterogeneity: Tau*= 0.00; Chi*= 053, df=2(P=0.77); F=0%

Testfor overall effect. Z=0.32 (P=0.75)

2.1.3 Diarrhea

Yunpeng Yang 2020 12 266 5 131 2.2% 1.18[0.43,3.28) S

Yuankai Shi 2019 2 96 0 96 0.3% 5.00[0.24,102.79)

Jianming Xu 2022 4 95 29 95 2.2% 0.14[0.05, 0.38]

Caicun Zhou 2021 4 179 2 178 09% 1.899(0.37,10.72] —

Subtotal (95% CI) 636 500 5.6% 0.87[0.18, 4.12] —el———

Total events 22 36

Heterogeneity: Tau®=1.82; Chi*=13.92, df= 3 (P = 0.003); F=78%

Test for overall effect Z=0.17 (P = 0.86)

2.1.4 Anemia

Zhenggang Ren 2021 41 380 13 191 4.7% 1.59[0.87, 2.89) )

Yunpeng Yang 2020 197 266 103 131 11.8% 0.94 [0.84,1.06) 9

Yuankai Shi 2019 10 96 6 96 2.4% 1.67 [0.63, 4.40) T

Xinging Lin 2021 22 32 15 20 81% 0.92[0.65,1.29] s

Jianming Xu 2022 g 95 33 95 3.7% 0.24[0.12,0.50] -

Caicun Zhou 2021 167 179 161 178 12.3% 1.03[0.97,1.10] r

Subtotal (95% CI) 1048 711 42.9% 0.94[0.77, 1.16] ¢

Total events 445 331

Heterogeneity: Tau*= 0.03; Chi*= 23.53, df=5 (P = 0.0003); F=79%

Test for overall effect: Z= 0.54 (P = 0.59)

Total (95% ClI) 3429 2306 100.0% 0.87[0.74, 1.03] 4

Total events 880 678

Heterogeneity: Tau?= 0.06; Chi*= 68.99, df= 16 (P < 0.00001); F= 77% 9 :01 011 3 1’0 150

Izz; :g: gzitruosgegf'f;;nt:g ((l.:’:'h_i’ti111.)6 9 df=3 (P =064 F= 0% Favours [non-Sintliimah] Favours [Sintliimah]
FIGURE 4 | Meta-analysis results of adverse reactions of any grade between Sintilimab group and non-Sintilimab group.

Sintilimab has been approved by the State Administration of
medicine of China for the treatment of patients with recurrent or
refractory classical Hodgkin’s lymphoma. In recent years, a large
number of studies have reported the anti-tumor effect of
Sindilimab. In general, Sintilimab has similar anti-tumor effect
and better safety compared with other ICIs (such as Nivolumab
and Pembrolizumab) in Hodgkin’s lymphoma, natural killer
T-cell lymphoma and advanced non-small cell lung cancer
(Zhang et al., 2020).

In phase three clinical trials, the combination of ICIs and
chemotherapy is rapidly developing into a first-line treatment
for many cancers. Paz-Ares et al. (Paz-Ares et al, 2018)
showed that Pembrolizumab combined chemotherapy
(carboplatin and paclitaxel or paclitaxel) significantly

prolonged OS (median, 15.9 vs. 11.3 months, HR = 0.64,
p < 0.001) and PFS (6.4 vs. 4.8 months, HR = 0.56, p <
0.001) compared with chemotherapy alone. Martin Reck
et al. (Reck et al., 2016) found that the median progression
free survival of Pembrolizumab combined with chemotherapy
group was significantly prolonged, 10.3 vs. 6.0 months. The 6-
month overall survival rate in the Pembrolizumab combined
chemotherapy group was estimated to be 80.2% vs. 72.4%. The
above suggests that the overall survival and progression free
survival of cancer patients treated with ICIs combined with
chemotherapy have been significantly improved. As an ICIs,
Sintilimab has been wused in combination with
chemotherapeutic drugs in the treatment of cancer patients.
For example, this randomized, open label, multicenter phase

Frontiers in Pharmacology | www.frontiersin.org

April 2022 | Volume 13 | Article 895187


https://www.frontiersin.org/journals/pharmacology
www.frontiersin.org
https://www.frontiersin.org/journals/pharmacology#articles

Ye et al.

Efficacy and Safety Evaluation of Sintilimab

Sintlilmab non-Sintlilmab Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed. 95% Cl M-H. Fixed, 95% CI

2.2.1 Nausea

Caicun Zhou 2021 2 179 1 178 08% 1.99[0.18,21.74] /]

Jianming Xu 2022 0 95 2 95  2.0% 0.20[0.01, 4.11)

Yunpeng Yang 2020 4 266 0 131 05% 4.45[0.24,82.03)

Zhenggang Ren 2021 2 380 0 191 05% 252[012,52.22)

Subtotal (95% Cl) 920 595 3.9% 1.48[0.44, 4.92] ’

Total events 8 3

Heterogeneity: Chi*=2.41, df=3 (P=0.49), F=0%

Test for overall effect: Z= 0.64 (P=0.52)

2.2.2 Asthenia

Caicun Zhou 2021 3 179 2 178 1.6% 1.49(0.25,8.82) —

Yunpeng Yang 2020 2 266 2 131 2.2% 0.49[0.07, 3.46) —

Zhenggang Ren 2021 3 380 2 191 2.2% 0.75[0.13, 4.47] —

Subtotal (95% Cl) 825 500 6.0%  0.86[0.31,2.41] -

Total events 8 6

Heterogeneity: Chi*=0.70, df= 2 (P=0.70); F=0%

Testfor overall effect Z=0.29 (P =0.77)

2.2.3 Diarrhea

Jianming Xu 2022 0 95 5 95  45% 0.09[0.01,1.62]

Yuankai Shi 2019 1 96 1 96 0.8% 1.00[0.06,15.76]

Subtotal (95% Cl) 191 191 5.3%  0.23[0.04, 1.35] —~e—

Total events 1 6

Heterogeneity: Chi*=1.49, df=1 (P =0.22); F= 33%

Test for overall effect: Z=1.63(P=0.10)

2.2.4 Anemia

Caicun Zhou 2021 60 179 57 178 46.3% 1.05[0.78,1.41) -

Jianming Xu 2022 0 95 5 95  45% 0.09[0.01,1.62)

Xinging Lin 2021 1 32 4 20 4.0% 0.16 [0.02,1.30] .

Yuankai Shi 2019 1 96 1 96 0.8% 1.00[0.06,15.76]

Yunpeng Yang 2020 30 266 25 131 271% 0.59 [0.36, 0.96] —=

Zhenggang Ren 2021 10 380 2 191 2.2% 2.51[0.56,11.36) N

Subtotal (95% Cl) 1048 711 84.9%  0.85[0.66, 1.08] ¢

Total events 102 94

Heterogeneity: Chi*=10.81, df= 5 (P = 0.06); F= 54%

Test for overall effect Z=1.35(P=0.18)

Total (95% CI) 2984 1997 100.0% 0.84 [0.67, 1.06] |

Total events 119 109

Heterogeneity: Chi*= 16.99, df= 14 (P = 0.26); F=18% g 0502 011 ! 1=0 560

Test for overall effect Z=1.49(P=0.14) ’ - i . L X

Testfor subaroun differences: Chi= 2.90. df= 3 (P = 0.41). F= 0% Favours [non-Sintliimab] - Favours [Sintiiimab]
FIGURE 5 | Meta-analysis results of adverse reactions above grade 3 between Sintiimab group and non-Sintilimab group.

two trial of Jianming Xu et al. (Ren et al., 2021) evaluated the
comparison of PD-1 inhibitor Sintilimab with chemotherapy
in patients with esophageal squamous cell carcinoma after
first-line chemotherapy. Compared with the chemotherapy
group, the median OS in the Sintilimab group was
significantly improved (median OS 7.2 vs. 6.2 months; p =
0.032; HR = 0.70; 95% CI, 0.50-0.97). The incidence of grade
3-5 treatment-related adverse events in the Sintilimab group
was lower than that in the chemotherapy group (20.2% and
39.1%, respectively).

In this meta-analysis, we evaluated the efficacy of Sintilimab
in cancer patients and selected OS and PFS as the primary
outcomes. The results showed that in terms of effectiveness,
Sintilimab improved the HR of OS and PFS, indicating that

patients receiving immunotherapy had better OS and PFS than
patients receiving ordinary chemotherapy. In terms of safety,
the risk ratio of adverse reactions at any level and above in the
Sintilimab treatment group is lower than that in the control
group. Although there is no significant difference in the
results, it also suggests that the safety of Sintilimab
treatment is higher than that of ordinary chemotherapy
drugs, and it is not easy to produce more common typical
adverse reactions (nausea, ashenia, diarrhea, anemia).
According to the above results suggest that in the process of
clinical practice, especially for non-small cell lung cancer, liver
cancer, non-hodgkin’s lymphoma, such as cancer patients
during chemotherapy, Sintilimab can be used as the
preferred drug resistance. It can not only bring a higher
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FIGURE 6 | Inverted funnel plot of OS (A) and PFS (B).

response rate, also can prolong the overall survival and disease
progression, and caused most of the adverse reaction of one to
two levels. With a long-lasting therapeutic response and
tolerable toxicity, Sintilimab has shown promising efficacy
overall.

It has to be said that this study also has some limitations: @
after systematic retrieval and screening, only six limited
literatures were included for systematic evaluation and meta-
analysis, resulting in a small sample size; @ The heterogeneity of
individual statistical results may affect the credibility of the
research results; @ Different cancer types in different studies
may increase heterogeneity and affect the reliability of results.
However, in the study, in order to better reduce the above bias,
when implementing retrieval and data consolidation, this study
should be scientifically and objectively reported according to the
Newcastle Ottawa scale as much as possible.

In conclusion, compared with non-Sintilimab group, Sintilimab
can prolong the OS and PFS of patients in the treatment of cancer,
with better clinical efficacy and high safety. Sintilimab may be a
promising treatment for cancer patients.
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