Supplementary materials.1 The composition of Kushen preparitions

Radix Sophorae flavescentis (Chinese name: Kushen) contains various active components such as
alkaloids, flavonoids, alkylxanthones, quinones, triterpene glycosides, fatty acids, and essential oils,
notably the alkaloids matrine, oxymatrine, and sophoridine [1-3].

Compound Kushen injection mainly contains matrine, oxymatrine and sophoridine [4-6], and Kang-
ai injection contains active ingredients such as Astragalus polysaccharides, astragalosides,

ginsenosides, ginseng polysaccharides and oxymatrine [7, 8].
1.Matrine

PubChem CID:91466

Formula:C15H24N20

Molecular Weight:248.37 g/mol

o110

2. Oxymatrine
PubChem CID:114850
Formula: C15H24N202-H20

Molecular Weight: 264.36 g/mol

3. Sophocarpine

PubChem CID: 115269



Formula: C1 5H22N20

Molecular Weight:246.35 g/mol




Table. S1 The composition of Kushen preparitions

Species, Chemical analysis
Study Formulation Source concentration Quality control reported? (Y/N) reported? (Y/N)
Sophora
flavescens Ait. Y-National Food and Drug Y —Sephadex LH-
Sophora flavescens Ait. (Kushen) 14g Administration National Drug 20 gel columns and
compound  (Kushen) and Heterosmilax and Heterosmilax Standards, WS3-B-2752-2004; reverse phase
Kushen yunnanensis Gagnep. Shanxi Zhendong yunnanensis Gagnep. National Pharmaceutical Approval  semi-preparation
injection (Baituling). Pharmaceutical Co., Ltd (Baituling) 6g 714021230 and 214021231 HPLC
Ginseng (Panax ginseng C.A.
Mey. [Araliaceae]), milkvetch Y-National Food and Drug
root (Astragalus every 10 mL Kang’ai  Administration National Drug Y —Sephadex LH-
membranaceus [Fisch.] Bunge injection contains 1 g  Standards, WS-11222(ZD-1222)- 20 gel columns and
[Fabaceae]), and Kushen ginseng, 3 g 2002-2012Z; National reverse phase
Kang’ai (Sophora flavescens Ait. Changbai Mountain milkvetch root, and Pharmaceutical Approval semi-preparation
injection [Fabaceae]) Pharmaceutical Co., Ltd 100 mg oxymatrine 720026868 HPLC
Changzhou Lanling Y-National Food and Drug
Pharmaceutical Co., Ltd, Administration National Drug
Guizhou Jingiao Standards,
Pharmaceutical Co., Ltd, YBH25202005
Harbin Sanlian Sophora National Pharmaceutical Approval
Matrine Pharmaceutical Co., Ltd, and flavescens Ait. H20053736, H52020891,
injection Oxymatrine et.al (Kushen) H20030784 N
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Supplementary materials.2 Related definitions and models

A. clinical responses

This analysis assessed the clinical responses using the complete response, pleurodesis failure and
disease progression. The pleurodesis failure was defined as no response or stable disease combined
with disease progression. Referring to previous studies [1-5], we integrated the Millar and
Ostrowskimj criteria as following: (i) complete response (CR) is the disappearance of pleural
effusion for more than 30 days, or the lack of accumulation of fluid; (ii) partial response(PR) is less
than 50% reduction of pleural effusion for more than 30 days; (iii) no response(NR) /stable disease
(SD) is less than 50% reduction of pleural effusion or less than 25% increase or the recurrence of
fluid accumulation without further therapy; and (iv) pleural progression(PP) is more than 25%
increase of pleural effusion, or symptomatic fluid accumulation again requiring further therapy.

B. Adverse events

This analysis assessed the adverse events using the ADRs and thoracentesis-related adverse events
(TRAES). According to the World Health Organization (WHO) [6] or Common Terminology
Criteria for Adverse Events (CTCAE) standards,[7] the ADR was defined as hematotoxicity
(neutropenia, thrombocytopenia, or anemia), hepatotoxicity (serum aminotransferase or alkaline
phosphatase > 1.25xN), and nephrotoxicity (serum urea nitrogen or creatinine > 1.25xN),

cardiotoxicity, or gastrointestinal reactions, etc.

C. Summary model of evidence quality

Following the GRADE approach [8] and integrating the results of sensitivity analysis, we developed
a revised GRADE approach [4, 5, 9] to summarize the evidence quality as a “high”, “moderate”,
“low” and “very low”. The quality was downgraded by according to the methodological bias risk,
heterogeneity, indirectness, imprecision, or publication bias.

1. The methodological bias risk

(1) All trials had high risk, and the evidence was rated down by two levels.

(2)Most trials had some concerns and with high risk, the sensitivity analysis showed poor robustness,
and the evidence was rated down by two levels.

(3)Most trials had some concerns and with high risk, the sensitivity analysis showed good robustness,

and the evidence was rated down by only one level.



(4) All trials had some concerns, and the evidence was rated down by only one level.

2. Heterogeneity

(1) Heterogeneity was found in them, the sensitivity analysis showed good robustness, and not rated
down.

(2) Heterogeneity was found in them, the sensitivity analysis showed poor robustness, and the
evidence was rated down by one level.

3. Indirectness (following the GRADE approach)

4. Imprecision

(1) The sample size for indicator was fewer than 300 cases, and the evidence was rated down by one
level.

5. Publication bias

(1) Publication bias was found among them, excluded the under- or over-estimated studies and high
risk studies, the sensitivity analysis showed good robustness, and not be downgraded.

(2) Publication bias was found among them, excluded the under- or over-estimated studies and high
risk studies, the sensitivity analysis showed poor robustness, and the evidence was rated down by
one level.
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