Cancer Management and Research

Dove

ORIGINAL RESEARCH

Incidence risk of PD-1/PD-LI related diarrhea in
non-small cell lung cancer (NSCLC) patients:
a systematic review and meta-analysis

Caiqing Zhang'*
Shuisheng Zhang?*
Deguo Xu?*

Rujun Liu**
Qingshan Zhu®

Yi Zhao®

Yantao Mao’

Yuan Tian?

'Department of Respiratory, Shandong
Provincial Qianfoshan Hospital Affiliated
to Shandong University, Jinan, Shandong
250014, People’s Republic of China;
2Department of General Surgery, Peking
University Third Hospital, Beijing 100191,
People’s Republic of China; *Department
of Radiotherapy Oncology, Shandong
Provincial Qianfoshan Hospital Affiliated
to Shandong University, Jinan, Shandong
250014, People’s Republic of China;
“Department of Oncology, LongKou
People’s Hospital, Yantai, Shandong
265701, People’s Republic of China;
Department of Radiotherapy oncology,
Anyang Cancer Hospital of Henan
Province, Anyang, Henan 455000,
People’s Republic of China; ®Department
of Oncology, The First Affiliated Hospital
of Dalian Medical University, Dalian,
Liaoning 116000, People’s Republic of
China; "Department of Oncology,
Yantaishan Hospital of Shandong
Province, Yantai, 264000, People’s
Republic of China

*These authors contributed equally to
this work

Correspondence: Yuan Tian

Department of Radiotherapy Oncology,
Shandong Provincial Qianfoshan Hospital,
NO.16766, Jingshi Road, LiXia District,
Jinan, Shandong 250014, People’s Republic
China

Tel +86 139 5419 7326

Email tytytianyuan@aliyun.com

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

Purpose: We designed the study to illustrate the OR of programmed cell death-1 (PD-1) or
ligand 1 (PD-L1) inhibitor-related diarrhea in patients with non-small cell lung cancer.
Method: This systematic review and meta-analysis were put into practice according to the
Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) guidelines.
Incidence of all grades for PD-1/PD-L1 inhibitor-related diarrhea in NSCLC was taken into
account.

Results: After screening and eligibility assessment of 57 articles, a total of 12 clinical trials
involving 6,659 participants were collected for the final meta-analysis. The incidence risk of
diarrhea for all grades was lower in PD-1 inhibitor monotherapy compared to monoche-
motherapy of docetaxel (OR=0.31, 95% CI [0.24, 0.41]; 12=0%, Z=8.23 (»<0.00001)), while
a similar result could also be seen in PD-L1 inhibitor monotherapy group (OR=0.41, 95% CI
[0.27, 0.64]; 1>=59%, Z=3.92 [p<0.00001]). The opposite result can be seen when PD-1/PD-
L1 inhibitor combined chemotherapy was compared to chemotherapy alone (OR=1.51, 95%
CI [1.22, 1.87]; I>=0%, Z=3.77 [p<0.00001]). Similar incidence trend could also be seen in
the meta-analysis of diarrhea for grade 1-2 and grade 3-5.

Conclusion: The incidence risk of diarrhea associated with PD-1/-PD-L1 inhibitor mono-
therapy was significantly lower than that of docetaxel monotherapy group. However it was
higher in PD-1/PD-L1 inhibitor combined with chemotherapy group compared with the
chemotherapy alone group.
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Introduction

The programmed cell death 1 (PD-1) receptor has emerged as a dominant negative
regulator of antitumor T-cell effector function when engaged by its ligand pro-
grammed cell death ligand 1 (PD-L1), expressed on the surface of cells within
a tumor.' Therapies that target the PD-1 receptor have shown unprecedented rates
of durable clinical responses in patients with various cancer types. One mechanism
by which cancer tissues limit the host immune response is via playing a key role in
the maintenance of immunological tolerance to self-antigens, preventing autoim-
mune disorders, while immune checkpoint inhibitors (ICIs), including CTLA-4 and
PD-1, were able to unleash T cells to fight cancer.”® Nivolumab showed its
antitumor efficacy in non-small cell lung cancer (NSCLC) when it was first
administered to a patient in October 2006 in a Phase I trial.” With the development
of clinical research, more and more PD-1/PD-L1 inhibitors have been tried in
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clinical trials for antilung cancer treatment and have
shown good efficacy,® ' especially for NSCLC.!'"%?

The toxic effects associated with PD-1/PD-L1 inhibi-
tors may affect any organ and result from the activation of
autoreactive T cells, thereby damaging the host tissue and
even jeopardizing the patient’s life.'"?* Diarrhea is
effect
Moderate or severe diarrhea can cause electrolyte imbal-

a common side of antitumor medications.
ance in patients, further leading to the interruption of
antitumor treatment.'' >* There was no significant differ-
ence in the incidence of diarrhea between PD-L1 inhibitors
and placebo.® Compared with other antilung cancer treat-
ment programs, there is no systematic analysis and report
on the incidence risk of PD-1/PD-L1-related diarrhea. In
order to clarify the incidence risk of diarrhea in the treat-
ment of NSCLC with PD-1/PD-L1 inhibitors, we con-

ducted a systematic review and meta-analysis.

Methods

This systematic review and meta-analysis was put into
practice according to the Preferred Reporting Items for
Reviews (PRISMA)

Systematic and Meta-analyses

guidelines.**

Types of studies

We paid our attention mainly to randomized clinical trials,
especially for Phase III clinical trials related to NSCLC. The
criteria for the selected data: 1) PD-1/PD-L1-chemotherapy
combinations compared with chemotherapy alone; 2) PD-1/
PD-L1 monotherapy compared with chemotherapy alone; 3)
PD-1/PD-L1 plus antitumor therapy compared with PD-1/
PD-L1 inhibitor alone; 4) safety or toxicity was for evaluat-
ing OR with 95% CI or other evaluable indicators such as
RR, HR and so on; and 5) subjects were diagnosed with
NSCLC but SCLC. Some studies without useful informa-
tion, such as observational studies, editorials, commentaries,
and review articles, were excluded.

Outcome and exposure of interest

The outcome of interest was incidence rate of PD-1/PD-L1
inhibitor-related diarrhea, including any grade of diarrhea.
Diarrhea-related death was considered to be secondary
outcome. Study data that reported measures of colitis,
including colitis-related diarrhea, was not taken into
account. We sought to examine the difference of incidence
risk between PD-1/PD-L1 group and control group.

Search strategy and review method
Original articles, related to results of prospective clinical
trials of PD1/PD-L1 inhibitor regimens for NSCLC patients,
including monotherapy and combination therapy, were ver-
ified by a Pubmed search. The date range was limited from
January 22, 2013, to January 22, 2019. Keywords were
displayed just as the following: “PD1/PD-L1”, “nivolumab”,
“BMS-963558”, “pembrolizumab/MK-3475, “atezolizu-
mab/MPDL3280A”, “Avelumab”, “Durvalumab”, “lung
cancer”, “NSCLC”, “SCLC”, “safety”, and “toxicity”.

We selected studies limited in human beings which were
shown in full text, abstract, or poster form. Two members of
our team were asked to identify their eligibility indepen-
dently. References from review articles, editorials, and
included studies were reviewed and cross-referenced to
check completeness. If no useful data about toxicities of
related drugs were found, we would try to get in touch with
the corresponding author for more information, or it was
precluded from the meta-analysis. The characteristics of
enrolled studies, including first author, year of publication,
drug name, treatment regimen, study design, phase, number
of patients, number of PD-1/PD-L1-related diarrhea and
baseline demographic characteristics, were extracted. Risk
of bias was evaluated by the Cochrane Collaboration tool
for assessing the risk of bias in randomized trials.?®

Assessment of heterogeneity and

statistical analysis

We took Newcastle—Ottawa scale, proposed by the Cochrane
Collaboration,”® to check the quality of enrolled studies.
Cochrane’s Q statistic and the I” statistic were used for
accessing the heterogeneity among studies just as proposed
by Higgins et al,” while Harbord’s test was taken to check
publication bias for all studies. OR value was considered to
be a much more conservative and sensitive evaluation para-
meter and might be more inclined to reveal a safety signal, as
the method by which an OR is calculated provided a point
estimate farther from unity than that provided by an HR. OR,
and 95% CI would be calculated by random effect (RE) for
the heterogeneity inherent in the data.”® p<<0.05 was
deemed to be statistically significant for all the results of
meta-analysis. Statistical tests were all two-sided. Meta-
analysis was performed using Review Manager, version 5.3.

Subgroup analysis
We divided all the data into three groups according to the
degree of diarrhea, including all grades of diarrhea, grade 1-2,
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and grade 3-5. We performed a number of subgroup analyses
to assess the potential association between PD-1/PD-L1 inhi-
bitor and chemotherapy in the incidence risk of diarrhea. We
considered subgroups, including drug type (PD-1 or PD-L1
inhibitor), combination with chemotherapy (combination with
chemotherapy or mono-therapy), and drug name.

Results

Literature search results

Among all the citations identified by our electronic and
manual searches, 124 articles met the preliminary inclusion
criteria. After screening and eligibility assessment of 57
articles, a total of 12 clinical trials involving 6,659 partici-
pants were collected for the final meta-analysis.'' * The
study flow diagram was shown in Figure 1. All studies
included a subgroup analysis that compared the intervention
group with the control group, with an OR for incidence risk
of diarrhea (Figure 3-5).

Characteristics of identified trials

The main characteristics of all enrolled 12 studies are
summarized in (Table 1). In total, 6,659 patients were
included, of which 1,537 (23.1%) experienced diarrhea.
Study types included 9 Phase III studies;'''¢:'%21-22 |
Phase II/IIL;*® and 2 Phase IL;'7*'® All included studies
had a control chemotherapy group. 5 of enrolled
NSCLC studies received previous therapy before PD-1/
PD-LI inhibitor.'"'®!7-2*22 The drug used in 4 studies
was PD-LI inhibitor,""'>'®!” while the PD-1 inhibitor
was used in the other 8 studies.'>'>'*22 11 studies had
the results of diarrhea for grade 3-5.'""'®1822 Iy ¢
studies, the drug used in the control group was mono-
therapy with docetaxel.'""'®17-2022 I the other 6 trials,
the  control

treatment combined

12-15,18,19

regimen  was

chemotherapy.

Risk of bias

We used Newcastle—Ottawa scale to evaluate study quality
and risk of bias in both comparison and noncomparison
studies. All selected clinical studies were randomized and
double-blinded. They were of high quality and at a low risk
for selection bias. The risk of bias graph and summary are
summarized in Figure 2A and B. The risk for performance
and detection bias was too low to affect the outcome.
Harbord's test statistic did not suggest obvious publication
bias in funnel plot (Figure S1-S3).

42 of additional records
identified through other
sources (other databases
or documents covered in
related meta-analysis
articles)

82 of records
related to PD-
1/PD-L1 for lung
cancer identified
by pubmed
searching

v

120 of records after duplicates removed

63 records were excluded
because they were
observational
studies,editorials, and
review articles without
useful information

A

120 of records screened »

Y 42 articles without useful
information were
excluded. 2 of full-text
articles were excluded for
the tumor type was SCLC.

57 of full-text articles
assessed for eligibility

l

13 of studeis included in
qualitative synthesis il

——»

1 of full-text articles were
excluded because the
control group was placebo
rather than chemotherapy
or other anti-tumor
v therapies
12 of studeis included in
quantitative synthesis
(meta-analysis)

Figure | Study flow diagram of inclusion.
Abbreviations: PD-1, programmed cell death |; PD-LI, Programmed death-ligand
I; SCLC, small cell lung cancer; NSCLC, non-small cell lung cancer.

OR of diarrhea for all grades and grade |-2
The data of 12 studies involving NSCLC patients with PD-
1/PD-L1 inhibitors data taken to make further analysis for
diarrhea by grade.''** Diarrhea of all grades was taken to
be evaluated first. All the enrolled studies were divided
into 2 groups according to the treatment regimen. The
treatment regimen of the experimental group was PD-1/

PD-L1 inhibitor monotherapy, named group A,'"'*'¢~

18:20222 while the treatment regimen of the experimental
group was PD-1/PD-L1 inhibitor combined with che-
motherapy, named group B.'>1%15:19

The overall outcome of meta-analysis for group A is sum-
marized at the bottom of (Figure 3A) (OR=0.45, 95% CI[0.31,
0.66], ’=79%, Z=4.17 [p<0.000017),'+1316-18:20-22 e the
opposite result of group B is displayed in Figure 3B (OR=1.51,
95% CI [1.22, 1.87], ’=0%, Z=3.77 [p=0.0002]).'%!*!>-1
Funnel plot is provided in Figure S1. The OR of PD-1 sub-
group was a little higher (OR=0.48, 95% CI [0.27, 0.86]) than
that of PD-L1 subgroup (OR=0.41, 95% CI [0.27, 0.64])

(Figure 3A1l). Due to the existence of heterogeneity, we
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Figure 2 (A): Risk of bias summary: review authors’ judgments about each risk of bias item for each included study. (B): Risk of bias graph: review authors’ judgments about

each risk of bias item presented as percentages across all included studies.

conducted a further subgroup analysis (I’=79%), three differ-
ent subgroup analysis methods were used for group A (Figure
3A1-A3).1L1316-1820-22

Regardless of whether the experimental group was
single-agent PD-1 or PD-L1 inhibitor, the incidence risk
of subgroup meta-analysis for diarrhea was significantly
lower than that of the control group related to docetaxel
(OR=0.31, 95% CI [0.24, 0.41], I>=0%; OR=0.41, 95% CI
[0.27, 0.64], I’=59%; Figure 3A2). The results of the two
subgroup meta-analysis were statistically significant.
Heterogeneity was only found in the subgroup of PD-L1
inhibitor (I’=59%, Figure 3A2).'"'*!” However, the simi-
lar trend could not be seen when PD-1/PD-L1 inhibitor
was compared with combination chemotherapy (OR=1.16,
95% CI [0.81, 1.64], I’=0%); Figure 3A2).'*'®

When another subgroup analysis was performed based on
the specific drug name of the PD-1/PD-L1 inhibitor, compared

with the control group, it was found that except for nivolumab,
the incidence of diarrhea in the PD-1/PD-L1 group was lower
than that of the control group, and the results were statistically
significant (Figure 3A3). In the subgroup of nivolumab
(’=91%) and atezolizumab (12=70%), there was significant
heterogeneity in the analysis results (Figure 3A3) .

After subgroup analysis of group B data, we found that
PD-1 inhibitor combined with chemotherapy significantly
increased the incidence risk of diarrhea, and the results were
statistically significant (OR=1.55, 95% CI [1.19, 2.02],
1’=0%, Z=3.24 [p=0.001]; Figure 3B).'*'>°

Then, the incidence rates of grade 1-2 diarrhea were taken
The
grades (Figure 3) and grade 1-2 (Figure 4) were almost in

into account. incidence risk of diarthea for all
the same trend. The details of the meta-analysis for grade 1-2
related to group A are summarized in (Figure 4A1-3)
(OR=0.50, 95% CI [0.35, 0.71], I’=75%; Z=3.86
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Figure 3 Forest plots of the incidence risk for all-grade diarrhea. (Al): OR of diarrhea for all grades in the subgroup analysis (PD-1/PD-L| vs chemotherapy). (A2): OR of diarrhea
for all grades in the subgroup analysis (PD-1/PD-L| vs docetaxel/combined chemotherapy), the data included were assigned to the corresponding subgroup according to control
group (docetaxel or combined chemotherapy). (A3): OR of diarrhea for all grades in the subgroup analysis (PD-1/PD-L| vs chemotherapy), the data included were assigned to the
corresponding subgroup according to the name of PD-1/PD-LI inhibitor and the control group. (B): OR of diarrhea for all grades in the subgroup analysis (PD-1/PD-LI +

chemotherapy vs chemotherapy).

Abbreviation: RE, random effect; PD-1, programmed cell death |; PD-LI, programmed cell death ligand ;.

[p=0.0001]), while the opposite result of group B is displayed
in Figure 4B (OR=1.39, 95% CI [1.11, 1.74], I’=0%, Z=2.87
[p=0.004]). The OR of PD-1 subgroup was a little lower
(OR=0.49, 95% CI [0.29, 0.84]) than that of PD-L1 subgroup
(OR=0.52, 95% CI [0.35, 0.75]) in (Figure 4A1). Regardless
of whether the experimental group was single-agent PD-1 or
PD-L1 inhibitor, the incidence risk of subgroup meta-analysis
for diarrhea related to grade 1-2 was significantly lower than
that of the control group related to docetaxel (OR=0.34, 95%
CI [0.25, 0.45], ’=0%; OR=0.52, 95% CI [0.35, 0.75],
>=44%; Figure 4A2). When the subgroup analysis was per-
formed based on the specific drug name of the PD-1/PD-L1
inhibitor, compared with the control group, it was found that
except for nivolumab, the incidence rate of diarrhea in the PD-
1/PD-L1 group was lower than that of the control group, and
the results were statistically significant (Figure 4A3). Funnel
plot is provided in Figure S2.

OR of diarrhea for grade 3-5

The incidence of diarrhea related to grade 3—5 was reported
in 11 studies.""'*'®22 The results of the meta-analysis were
gathered at the bottom of Figure 5. Different from the above
results of all grades and grade 1-2, no statistical significance

could be found when we put group A (PD-1/PD-L1 VS
chemotherapy) into meta-analysis for the incidence risk of
diarrhea (OR=0.45, 95% CI[0.20, 1.04], I>=39%, Z=1.88
[p=0.06]; Figure 5A).'"+13:16:18:2022 The incidence risk of
diarrhea in the PD-1/PD-L1 combined chemotherapy group
was higher than that in the control group, and the results were
statistically significant (OR=2.07, 95% CI [1.12, 3.82],
’=1%, Z=2.32 [p=0.02]; Figure 5B).'>'*'>' Funnel plot
is provided in Figure S3.

As the existence of heterogeneity (I°=39%) in group
A, stratified subgroup analysis was taken into account
(Figure 5A1-A3).!1:13:16:18:2022 When the PD-1 inhibitor
was compared with docetaxel (Figure 5A2), the incidence
of diarrhea for grade 3-5 was significantly lower than
that of the control group (OR=0.26, 95% CI [0.09, 0.73],
’=0%, 7=2.55 [p=0.01]).>** The same trend of results
can also be seen when the PD-L1 inhibitor was compared
to docetaxel (OR=0.28, 95% CI [0.10, 0.82], I’=0%,
7=2.33 [p=0.02]; Figure 5A2).'"'® When we mixed the
single-agent docetaxel and the combination chemotherapy
together as a control group, we did not find statistically
significant results in the subgroup analysis (PD-1 vs
chemotherapy) (OR=0.55, 95% CI [0.19, 1.59], >=46%,
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Figure 4 Forest plots of the incidence risk for grade -2 diarrhea. (Al): OR of diarrhea for grade 1-2 in the subgroup analysis (PD-1/PD-L| vs chemotherapy) (A2): OR of
diarrhea for grade 1-2 in the subgroup analysis (PD-1/PD-LI vs docetaxel/combined chemotherapy), the data included were assigned to the corresponding subgroup
according to control group (docetaxel or combined chemotherapy). (A3): OR of diarrhea for grade -2 in the subgroup analysis (PD-1/PD-LI vs chemotherapy), the data
included were assigned to the corresponding subgroup according to the name of PD-1/PD-LI inhibitor and the control group. (B): OR of diarrhea for grade |-2 in the

subgroup analysis (PD-1/PD-L| + chemotherapy VS chemotherapy).

Abbreviation: PD-1, programmed cell death |; PD-LI, programmed cell death ligand |; RE, random effect.

7Z=1.11 [p=0.27]; Figure 5A1)."*'%2022 Moreover, mod-
erate heterogeneity results had emerged (I>=46%), so the
heterogeneity was considered to be derived from the two
newly included data.'*'® When we performed a subgroup
analysis based on the specific drug name of PD-1/PD-L1
inhibitor, no statistically significant analysis results could
be found (Figure 5A3).

Discussion

Therapies that target the PD-1 receptor have shown unpre-
cedented rates of durable clinical responses in patients
with various cancer types. It was reported that PD-1 or
PD-L1 inhibitor improved overall survival compared with
standard-of-care chemotherapy in patients with metastatic
NSCLC, and several of them have received regulatory
approvals.”* ' With the development of clinical research,
more and more PD-1/PD-L1 inhibitors have been tried in
clinical trials for antilung cancer treatment and have
especially for NSCLC.''"%?
Similar to other antitumor drugs, good antitumor efficacy

shown good efficacy,®

was along with many therapeutic side effects, especially
for combination with chemotherapy.

Diarrhea is a common side effect of antitumor medica-

tions, such as docetaxel, irinotecan, and topotecan.
Moderate or severe diarrhea can cause electrolyte imbal-
ance in patients, further leading to the interruption of
antitumor treatment.''>* Docetaxel was used to be taken
as a better choice for second-line treatment for advanced
NSCLC based on improvement in survival versus best
supportive care.*>*® Other treatment regimens, such as
pemetrexed and erlotinib, did not show better efficacy
than docetaxel in patients with NSCLC.>*** In order to
clarify the incidence of diarrhea in the treatment of
NSCLC with PD-1/PD-L1

a systematic review and meta-analysis.

inhibitors, we conducted

Through our meta-analysis of the included clinical trials,
the incidence of diarrhea for all grades was significantly lower
in the PD-1/PD-L1 inhibitor monotherapy group than in the
chemotherapy group, while it was higher in PD-1/PD-L1
combined with chemotherapy compared with chemotherapy
group alone (Figure 3)."'"? Similar incidence trend could also
be seen in meta-analysis of diarrhea for grade 1-2 (Figure
4)M161822 Dye to the existence of heterogeneity, we con-
ducted a further subgroup analysis (I’=79%), three different
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Figure 5 Forest plots of the incidence risk for grade 3-5 diarrhea. (Al): OR of diarrhea for grade 3-5 in the subgroup analysis (PD-1/PD-LI vs chemotherapy) (A2): OR of
diarrhea for grade 3-5 in the subgroup analysis (PD-1/PD-LI vs docetaxel/combined chemotherapy), the data included were assigned to the corresponding subgroup
according to control group (docetaxel or combined chemotherapy). (A3): OR of diarrhea for grade 3-5 in the subgroup analysis (PD-1/PD-LI vs chemotherapy), the data
included were assigned to the corresponding subgroup according to the name of PD-1/PD-LI inhibitor and the control group. (B): OR of diarrhea for grade 3-5 in the

subgroup analysis (PD-1/PD-LI + chemotherapy vs chemotherapy).

Abbreviation: PD-I, programmed cell death |; PD-LI, programmed cell death ligand |; RE, random effect.

subgroup analysis methods were used for group A (Figure
3A1-A3). 113167182022 when we mixed the single-agent doc-
etaxel and the combination chemotherapy together as a control
group (Figures 3A1, 4A1 and 5A1),'-1316718:2022 heteroge-
neity results emerged. So the heterogeneity was considered to
be derived from the two newly included data (Reck et al, 2016
and Hellmann et al, 2018B)."*'®

In order to eliminate the influence of heterogeneity on
the analysis results, we conducted a comprehensive analy-
sis of the results. Regardless of the degree of diarrhea (all
grade, grade 1-2 and grade 3-5), the incidence risk of
diarrhea in PD-1 monotherapy group was significantly
lower than that of docetaxel monotherapy group, and the
difference was of statistical significance. There is no
obvious heterogeneity and publication bias among the
included data (Figures 3A2, 4A2 and 5A2, Figures 1-
3).2°22 When PD-1/PD-L1 inhibitor was combined with
chemotherapy, the incidence risk of diarrhea was signifi-
cantly increased.'>'*15:1

Although diarrhea was reported in 20% of the patients,
some of grade 3-5 treatment-related diarrhea was
reported.®* ?>¢3? They could be managed with treatment
of the symptoms, and the patient recovered promptly with-
out glucocorticoid treatment.*®>° Although diarrhea was

reported as a common toxic side effect associated with
PD-1/PD-L1
standard

inhibitor appeared in clinical trials, no

systematic treatment regimen for it was
proposed.® 2**¢3% Therefore, for the fully understanding
of PD-1/PD-L1-related diarrhea, more clinical trials and
mechanism research are needed.

In a word, the incidence risk of diarrhea associated with
single-agent PD-1/-PD-L1 inhibitors was significantly lower
than that of the single-agent docetaxel group, while it was
higher in PD-1/PD-L1 combined with chemotherapy group

compared with chemotherapy group alone.

Conclusions

The incidence risk of diarrhea associated with single-agent
PD-1/-PD-L1 inhibitors was significantly lower than that
of docetaxel monotherapy group, while it was higher in
PD-1/PD-L1 inhibitor combined with chemotherapy group
compared with chemotherapy group.
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Figure S1 Funnel plots of the incidence risk for all-grade diarrhea. (Al): Funnel plots of diarrhea for all grades in the subgroup analysis (PD-1/PD-LI vs chemotherapy).
(A2): Funnel plots of diarrhea for all grades in the subgroup analysis (PD-1/PD-LI vs docetaxel/combined chemotherapy), the data included were assigned to the
corresponding subgroup according to control group (docetaxel or combined chemotherapy). (A3): Funnel plots of diarrhea for all grades in the subgroup analysis (PD-1/

PD-LI vs chemotherapy), the data included were assigned to the corresponding subgroup according to the name of PD-1/PD-LI inhibitor and the control group. (B): Funnel
plots of diarrhea for all grades in the subgroup analysis (PD-1/PD-LI + chemotherapy vs chemotherapy).

Abbreviation: PD-I, programmed cell death |; PD-LI, programmed cell death ligand |; OR, odds ratio; RR, risk ratio.
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Figure S2 Funnel plots of the incidence risk for grade -2 diarrhea. (Al): Funnel plots of diarrhea for grade 1-2 in the subgroup analysis (PD-1/PD-LI vs chemotherapy).
(A2): Funnel plots of diarrhea for grade 1-2 in the subgroup analysis (PD-1/PD-L| vs docetaxel/combined chemotherapy), the data included were assigned to the
corresponding subgroup according to control group (docetaxel or combined chemotherapy).(A3): Funnel plots of diarrhea for grade |-2 in the subgroup analysis (PD-1/PD-
LI vs chemotherapy), the data included were assigned to the corresponding subgroup according to the name of PD-1/PD-LI inhibitor and the control group. (B): Funnel
plots of diarrhea for grade -2 in the subgroup analysis (PD-1/PD-L| + chemotherapy vs chemotherapy).

Abbreviation: PD-I, programmed cell death |; PD-LI, programmed cell death ligand |; OR, odds ratio; RR, risk ratio.
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Figure S3 Funnel plots of the incidence risk for grade 3-5 diarrhea. (Al): Funnel plots of diarrhea for grade 3-5 in the subgroup analysis (PD-1/PD-LI vs chemotherapy).
(A2): Funnel plots of diarrhea for grade 3-5 in the subgroup analysis (PD-1/PD-LI vs docetaxel/combined chemotherapy), the data included were assigned to the
corresponding subgroup according to control group (docetaxel or combined chemotherapy). (A3): Funnel plots of diarrhea for grade 3-5 in the subgroup analysis (PD-1/PD-
LI VS chemotherapy), the data included were assigned to the corresponding subgroup according to the name of PD-1/PD-LI inhibitor and the control group. (B): Funnel
plots of diarrhea for grade 3-5 in the subgroup analysis (PD-1/PD-LI + chemotherapy vs chemotherapy).

Abbreviation: PD-I, programmed cell death |; PD-LI, programmed cell death ligand |; OR, odds ratio; RR, risk ratio.
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