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Background: Malignant pleural effusion (MPE) is a common complication in
patients with advanced lung cancer that can severely compromise the quality
of life and limit life expectancy. Randomized controlled trials (RCTs) have
shown that Chinese herbal injections (CHIs) may be beneficial in improving
quality of life. This network meta-analysis (NMA) aims to explore several CHls
used for lung cancer patients with MPE.

Methods: Seven databases were systematically searched for eligible RCTs from
inception to November 2021. The primary outcome was the clinical effective
rate. Secondary outcomes were the improvement rate of Karnofsky
performance status (KPS) score and incidence of adverse events (AEs). The
Cochrane risk of bias 2 tool was used to assess the quality of included studies.
Data analysis was performed using STATA 16.0 and R software 4.1.0. Both
pairwise meta-analysis and Bayesian NMA were conducted. Competing
interventions were ranked using the surface under the cumulative ranking
(SUCRA) probabilities. Evidence grading was evaluated using the Confidence in
Network Meta-Analysis online software (https://cinema.ispm.unibe.ch/).

Results: A total of 44 studies involving 2,573 patients were included. The
combined Huachansu injection (HCS) with intrapleural cisplatin (cis-
diamminedichloro-platinum, DDP) had the highest probability of improving
the clinical effective rate (SUCRA, 84.33%). The Kangai injection (KA) combined
with DDP had the most improvement rate of KPS score (SUCRA, 80.82%), while
the Fufangkushen injection (FFKS) alone was more likely to reduce AEs
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including gastrointestinal reactions (SUCRA, 89.92%), leukopenia (SUCRA,
91.85%), and chest pain (SUCRA, 98.17%). FFKS combined with DDP ranked
the best in reducing the incidence of fever (SUCRA, 75.45%).

Conclusions: Our NMA showed that CHls alone or combined with DDP could
improve clinical effectiveness and quality of life and reduce AEs, compared to
DDP alone. HSC and KA, combined with DDP, may be the most effective
considering clinical effective rate and improvement of KPS score, respectively.
FFKS, either used alone or in combination therapy with DDP, may be the best in
reducing AEs. However, high-quality RCTs with larger sample sizes are needed
to further support the evidence.

Systematic review registration: PROSPERO https://www.crd.york.ac.uk/
prospero/, identifier CRD42021285275.

KEYWORDS

malignant pleural effusion (MPE), lung cancer, Chinese herbal injections, cisplatin,
network meta-analysis

1 Introduction

With an estimated crude death rate of 23% (per 100,000),
lung cancer was the leading cause of cancer-related death
worldwide in 2020, resulting in 1.79 million deaths (1).
Throughout the disease progression, approximately 40% of
patients develop pleural effusions (2). Malignant pleural
effusion (MPE) usually signifies advanced-stage disease or
metastasis, which is a criterion for stage IV, Mla in the TNM
staging system (3), with an average survival of 4 to 7 months (2).
Patients may be asymptomatic at presentation but eventually
develop debilitating symptoms of dyspnea, chest pain, and
cough, which severely compromise their quality of life (4).

With no cure for MPE, the main goal of current
management has remained predominantly palliative to
alleviate symptoms and improve quality of life (5, 6). Many
treatment options include chest drainage alone or with the
instillation of a pleurodesis agent, semi-permanent indwelling
pleural catheter, and intracavitary chemotherapy (7). For
patients with poor performance status that cannot tolerate
systemic chemotherapy, intrapleural chemotherapy has been
proven to be a safe and effective alternative to locally control
the effusion in addition to treating the underlying malignancy
(8). The most used pleural injection drug is cisplatin (cis-
diamminedichloro-platinum, DDP) which can kill tumor cells
and reduce the generation of pleural effusion. However, the
therapeutic effect of DDP is not sufficient if used alone.
Furthermore, its toxic adverse effects also need to be
considered (9). Complementary and alternative treatment
modalities have also been critical in cancer management.
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Traditional Chinese medicine (TCM) has been widely used in
contemporary Chinese medical practice as an adjuvant to
chemotherapy, radiotherapy, targeted therapy, and
immunotherapy (10). With a number of pharmacological
studies demonstrating their antitumor effects, accumulating
research evidence has indicated that many medicinal plants
could be used alone or in combination with commonly used
chemotherapy drugs for patients with MPE, as they can increase
efficiency and reduce adverse reactions (11, 12). Various kinds of
Chinese herbal injections (CHIs) have been developed in recent
years, containing substances extracted from single materials or
compound formulas of TCM (13). Due to their extensive
biological activity and low toxicity in animal studies, these
drugs have been used as therapeutic options for MPE (14).
Numerous randomized controlled trials (RCTs) have reported
advantageous results for synergy and attenuation when CHIs
have been used as adjuvant or alternative treatments when
compared to DDP for lung cancer patients with MPE. While
there is a diverse range of CHIs, there is insufficient evidence
available to determine their effectiveness. Our study aims to
conduct a systematic review and network meta-analysis (NMA)
on the estimated relative effects of multiple CHIs as an adjuvant
for intrapleural cisplatin (DDP) in lung cancer patients
with MPE.

2 Methods

Our protocol has been registered with the International
Prospective Register of Systematic Reviews (PROSPERO)
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(registration number CRD42021285275). The full review was
reported in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) extension
statement for NMA (15). The PRISMA checklist is provided in
Supplementary File SI.

2.1 Search strategy

The following seven databases were searched from inception
to November 2021: MEDLINE (via PubMed), the Cochrane
Central Register of Controlled Trials (CENTRAL), EMBASE
(via OVID), China National Knowledge Infrastructure (CNKI),
WanFang Database, Chinese Scientific Journals Database (VIP),
and Chinese Biomedical Literature database (SinoMed).
Literature was searched using the combination of medical
subject headings (MeSH), free-text words, and publication
types. Only Chinese and English articles were retrieved.
Reference lists of relevant systematic reviews and meta-
analysis identified through screening were also checked
manually. Full details of the search strategies used for each
database are provided in Supplementary File S2.

2.2 Eligibility criteria

2.2.1 Types of studies

Only RCTs reported in English and Chinese were included.
Clinical trials described to be randomly allocated were all
considered eligible, but studies with a considerable high risk of
bias in the generation of the randomization sequence, for
example, by date of admissions, were excluded.

2.2.2 Types of patients

Adult patients over the age of 18 and diagnosed with MPE
caused by lung cancer (of any type and stage), confirmed by
histological or cytological findings, were included. There were no
restrictions on patient gender, race, and histological types of

lung cancer.

2.2.3 Types of interventions

Studies that compared CHIs combined with or without DDP
by intrapleural perfusion to intrapleural DDP alone were
included. The following 10 CHIs, categorized as antitumor
agents within the inventory of Chinese patent drugs
authorized by the National Healthcare Security Administration
(NHSA) of the People’s Republic of China (http://www.nhsa.
gov.cn/), were considered eligible: Aidi injection (AD),
Huachansu injection (HCS), Fufang Kushen injection (FFKS),
Tongguanteng injection (TGT), Yadanzi injection (YDZ),
Shenqi Fuzheng injection (SQFZ), Polyporus umbellatus
polysaccharide injection (PUP), Kangai injection (KA),
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Kanglaite injection (KLT), and Astragalus polysaccharide
(APS). Patients who received systemic or intravenous
chemotherapy other than intrapleural DDP, or oral TCM
formulas, or other TCM interventions in addition to the above
10 CHIs were excluded.

2.2.4 Types of outcomes

We used the following dichotomous outcomes for easier
interpretation into clinical guidance. The primary outcome was
the clinical effective rate for MPE, defined as the proportion of
patients achieving complete response (CR) and partial response
(PR) after treatment according to the World Health
Organization criteria (16, 17), which could be computed as the
number of patients achieving CR and PR divided by the total
number of patients treated. Secondary outcomes were the rate of
Karnofsky performance status (KPS) improvement (referring to
KPS score increasing more than 10 points after treatment) and
incidence of adverse events including gastrointestinal reactions,
leukopenia, chest pain, and fever.

2.3 Study selection and data extraction

EndNote (EN) X9.3.3 was used to manage literature. One
review author (YFX) excluded ineligible studies first by
screening titles and abstracts. This was followed by two review
authors (YRC and YFX) independently identifying eligible
studies through full-text review. Disagreements were resolved
through discussion or by referral to a third author (ZLL).

Two review authors (YFX and YXS) independently extracted
data from eligible studies. Data were cross-checked for accuracy,
and disagreements were resolved through discussion. The
following data items were extracted: (1) publication
information including first author and year of publication; (2)
study characteristics including sample size, follow-up duration,
randomization procedure, and blinding procedure; (3) patient
characteristics including age and sex; (4) intervention and
comparator characteristics including dose and course; and (5)
outcome measurements.

2.4 Risk of bias assessment

Two authors (YXS and CYL) independently assessed risk of
bias for each study using the revised Cochrane risk-of-bias tool
for randomized trials (RoB 2) (18). The following five domains
were assessed within each included study under the official
guidance document (19): (1) bias arising from the
randomization process, (2) bias due to deviations from
intended interventions, (3) bias due to missing outcome data,
(4) bias in measurement of the outcome, and (5) bias in selection
of the reported result. An overall risk-of-bias judgment was
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made on each study as “low risk of bias”, “some concerns”, or
“high risk of bias”. Disagreements were resolved through
discussion or by consulting a third author (DMQ) for consensus.

2.5 Quality of evidence assessment

Two review authors (BFL and YBH) independently assessed
the confidence in the body of evidence using the Confidence in
Network Meta-Analysis (CINeMA) web application,
recommended by the Cochrane handbook for undertaking
NMA (20). Disagreements were discussed mutually or by
inviting a third author (JPL) to reach a consensus. The
methodological framework of CINeMA evaluates confidence
in the NMA findings based on the contribution matrix of
included studies with consideration of the following six
domains: within-study bias, reporting bias, indirectness,
imprecision, heterogeneity, and incoherence (21).

2.6 Statistical analysis

We performed a standard pairwise meta-analysis using
STATA 16.0. A Bayesian NMA was conducted using R
software 4.1.0 via Just Another Gibbs Sampler (JAGS). The
BUGSnet package was used in R (22). We calculated the risk
ratio (RR) with 95% confidence intervals (CIs) for the rate of
clinical effectiveness, KPS improvement, and AEs. A random-
effects model was analyzed to estimate effects among multiple
comparisons using the Markov chain Monte Carlo (MCMC)
method. We set an uninformative prior distribution for four
Markov chains running 250,000 iterations (burn-in iterations =
50,000, thinning factor = 1). Convergence was assessed by the
Brooks-Gelman-Rubin diagnosis plot and potential scale
reduction factor (PSRF), with a PSRF value close to 1
indicating convergence (23). For the dichotomous outcome
measurements among mixed comparisons, RR with 95%
credible intervals (Crls) were presented within league tables.
We also calculated surface under the cumulative ranking curve
(SUCRA) probability values to estimate rankings of competing
interventions. The BUGSnet R package was used to draw
SUCRA plots. In our study, higher SUCRA values reflect a
higher associated clinical effective rate, higher KPS
improvement rate, and a lower rate of adverse events. A
network geometry plot was drawn to summarize the treatment
network using STATA. Each node represents an intervention,
and each edge represents a head-to-head comparison between
two different interventions (24). The sizes of nodes and edges
display the numbers of patients receiving the treatment and the
number of studies for the comparison, respectively (24). We split
three-arm studies into two pairwise comparisons by equally
dividing the number of patients receiving DDP. Since there were
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no “closed loops” in the network plot, we were unable to assess
inconsistency among direct and indirect comparisons. Statistical
heterogeneities were tested using the 2 test with a significance
level of 0.1 and quantified using I* statistics. Substantial
heterogeneities were considered with I* greater than 50%.
There was insufficient information in included studies for
conducting subgroup analysis considering different lung cancer
subtypes or treatment duration. A subgroup analysis considering
different doses of DDP was conducted to identify substantial
sources of clinical heterogeneity. Comparison-adjusted funnel
plots were presented to assess small study effects and potential
publication bias using STATA.

3 Results
3.1 Search results

A total of 7,456 citations were identified from seven
databases. After removing 1,364 duplicates, a further 5,778
were excluded due to irrelevancy based on their titles and
abstracts. The full text of the remaining 314 studies was
screened, of which 44 RCTs were deemed eligible. The
PRISMA flow diagram for the study selection process is shown
in Figure 1.

3.2 Characteristics of included studies

A total of 2,573 lung cancer patients and 6 kinds of CHIs
were involved in the 44 RCTs in which all the patients were in
advanced stage. The average age of patients in the vast majority
of included studies fluctuated between 50 and 70. All patients
received treatment for at least 2 weeks. In terms of treatment,
1,258 patients used DDP alone, 1,096 patients were treated with
CHIs combined with DDP, and 219 patients received only CHIs.
For the outcomes, 43 studies (97.7%) reported clinical effective
rate, 30 studies (68.2%) evaluated the improvement rate of KPS
score, and 33 studies (75.0%), 25 studies (56.8%), 26 studies
(59.1%), 21 studies (47.7%) assessed the incidence of
gastrointestinal reactions, leukopenia, chest pain, and fever,
respectively. Details of the baseline characteristics of the
studies are shown in Table 1.

Of the 44 RCTs included, all were two-arm studies except for
one (51) three-arm study. The three-arm study administered
YDZ combined with DDP, DDP alone, and YDZ alone. The
interventions for all the two-arm studies were either combined
therapies of CHIs and DDP or CHIs alone, compared to DDP
alone. Among the combined therapies, there were six kinds of
CHIs: AD combined with DDP [10 RCTs (25-30, 43, 46, 60,
61)], FFKS combined with DDP [11 RCTs (31-37, 42, 45, 48,
59)], HCS combined with DDP [one RCT (38)], KA combined
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< (n=7456): identified through
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§ VIP(n = 264),MEDLINE(n = 1263),CENTRAL(n = 499), (n=0)
£ and EMBASE(n = 591)
3
— Records after duplicates removed
(n=6092)
£
g
=
@ Records screened Records excluded in title and abstract
(n =6092) screened (n =5778)
Full-text articles excluded (n = 270)
7 1. quasi-randomized control trial or
% non-randomized control trial (n = 35)
Eﬂ Full-text articles assessed 2. In addition to lung cancer, patients
=) for eligibility [ merge other cancers (n = 181)
(n=314) 3. The intervention did not meet the
) inclusion criteria (n = 45)
4. Duplicate publications (n=2)
) 5.Unable to get the full text(n=7)
°
s Studies included in
% quantitative synthesis
= (network meta-analysis)
(n=44)
FIGURE 1

Flowchart of the search for eligible studies. Note: n, number of articles. CNKI, China National Knowledge Infrastructure; SinoMed, the Chinese
Biomedical Literature Database; WanFang, the WanFang Database; VIP, the Chinese Scientific Journals Full-Text Database. n, number of articles.
CNKI, China National Knowledge Infrastructure; SinoMed, the Chinese Biomedical Literature Database; WanFang, the WanFang Database; VIP,

the Chinese Scientific Journals Full-Text Database.

with DDP [two RCTs (39, 40)], KLT combined with DDP [one
RCT (41)], and YDZ combined with DDP [12 RCTs (44, 47, 49—
58)]. As for the studies that used CHIs alone, there were four
kinds of CHIs: KLT [one RCT (62)], AD [three RCTs (63, 65,
68)], FFKS [two RCTs (64, 66)], and YDZ [two RCTs (51, 67)].
The detailed information about compositions, indications, and
mechanisms of the CHIs is described in Supplementary File S3.

3.3 Risk of bias assessment

Considering the bias generated by the randomization
process, all studies had adopted a randomized approach, and
reported that the baselines of the two groups were comparable.
However, due to the lack of specified methods for generating
allocation sequence and concealment, 41 of 44 RCTs were
Two RCTs (45, 56) were
classified as low risk with envelopes for concealment and

assessed as “some concerns”.

double-blind procedure mentioned, respectively. One RCT
(60) was classified as high risk because of collecting data
retrospectively. About the bias due to deviations from
intended interventions, all included studies reported no
deviations from allocated interventions and used an
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appropriate method to analyze treatment effects. Thus, all
studies were regarded as “low risk”. In terms of bias due to
missing outcome data and bias in measurement of the outcome,
we could get complete data in all studies; moreover, the
measurement or determination of the outcomes in the two
groups is consistent and objective; hence, all studies were
evaluated as “low risk”. As for the bias in selection of the
reported results, there were no pre-reported study protocols
identified; thus, all RCTs were rated as “some concerns”. Details
of the risk of bias assessment are shown in Supplementary
File $4.

3.4 Pairwise meta-analysis

We performed a direct comparison of interventions with
different CHIs compared with DDP in the six outcomes. The
forest plot and detailed information of the heterogeneity analysis
for the six outcomes are shown in Supplementary File S5. Most
of the comparisons between the two groups showed no
significant heterogeneity, except for FFKS compared to DDP
for clinical effective rate (I = 69%), YDZ compared to DDP for
the improvement rate of KPS score (* = 90.9%), and FFKS
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TABLE 1 Characteristics of the included studies.

Study ID

Zhu'Y, 2011
(25)

Wang XH,
2010 (26)

Sun SL, 2012
(27)

Meng ZL, 2009
(28)

Wang Y, 2017
(29)

Zhang ZL,
2010 (30)

Han ZQ, 2012
(1)

Tang XQ, 2018
(32)

He L, 2010
(33)

Li YP, 2009
(34)

Wu CY, 2019
(35)

Liu L, 2017
(36)

Shi WJ, 2017
(37)

Liu SY, 2017
(38)

Qu DM, 2012
(39)

He JY, 2011
(40)

Li HH, 2012
(41)

Pan JJ, 2007
(42)

Yang DF, 2015
(43)

Shen SL, 2017
(44)

Liu D, 2015
(45)

Wu MB, 2020
(46)

Jing Y, 2017
(47)

Peng HY, 2020
(48)

Mo §X, 2009
(49)

Liu Y, 2014
(50)

Sample
size
(E/C)
43/30
30/30
21/19
22/20
32/32
38/36
28/28
30/30
24/20
30/30
25/25
30/30
30/30
32/32
24/22
20/20
30/30
36/34
25/25
40/40
46/42
18/18
30/33
25/25
28/28

14/14

Frontiers in Oncology

Mean/median
age (E/C)

58.4/58.2

62/60
68

(56.7 + 4.3)/(56.1 +
4.4)

46-75
(62 +3)/(58 + 12)

(55.6 £2.1)/(53.2 +
1.8)

58/60
55/56

(5348 + 4.26)/
(55.14 + 5.32)

56.4/54.2

(56.8 + 5.7)/(56.4 +
5.8)

(56 + 1)/(55 + 1)
63
58.2
35-78
60 + 21
(62.2 £2.6)/(61.2 +

2.3)

(64.6 + 4.7)/(62.5 +
52)

60.2 £ 8.2

(67.37 + 3.5)/
(65.33 £ 4.1)

63.84 + 1.59
(57.2 £ 2.1)/(56.9 £
1.9)

50.3/51.8

45-85

Sex (M/F)
(E/C)

(30/13)/(20/10)
(22/8)/(25/5)
(14/7)/(13/6)
(14/8)/(14/6)

(22/10)/(23/9)
43/31

35/21

(16/8)/(9/11)
(25/5)/(24/6)

(16/9)/(14/11)

(18/12)/(21/9)
(18/14)/(17/15)
(15/9)/(12/10)
24/16
38/22
(22/14)/(21/13)
(16/9)/(17/8)
(23/17)/(29/11)
48/40
(11/7)/(14/4)
(18/12)/(16/17)
(14/11)/(15/10)
(17/11)/(18/10)

18/10

Treatment of
experiment group’

DDP 30 mg/m* + AD 70 ml
DDP 40 mg + AD 50 ml

DDP 20-30 mg/m” + AD
50-80 ml

DDP 20-30 mg/m* + AD
50-80 ml

DDP 20-30 mg/m” + AD
50-80 ml

DDP 40-60 mg + AD 50-70
ml

DDP 20-40 mg + FFKS 30-
50 ml

DDP 40 mg + FFKS 60 ml

DDP 40 mg/m* + FFKS 40
ml

DDP 40 mg + FFKS 20 ml

DDP 40-60 mg + FFKS 40—
60 ml

DDP 40 mg + FFKS 20 ml
DDP 40 mg + FFKS 20 ml
DDP 60 mg + HCS 20 ml
DDP 40-60 mg + KA 50 ml
DDP 80 mg + KA 60 ml
DDP 50 mg + KLT 100 ml
DDP 40 mg + FFKS 30 ml
DDP 25 mg + AD 75 ml
DDP 50 mg/m”® + YDZ 50

ml

DDP 40-60 mg + FFKS 20
ml

DDP 25 mg/m* + AD 50 ml

DDP 40 mg/m” + YDZ 60
ml

DDP 30 mg/m* + FFKS 40
ml

DDP 80-100 mg + YDZ 60—
80 ml

DDP 40 mg + YDZ 40 ml

06

Treatment of
control group’

DDP 30 mg/m”
DDP 40 mg

DDP 20-30 mg/m”
DDP 20-30 mg/m*
DDP 20-30 mg/m”
DDP 40-60 mg
DDP 20-40 mg
DDP 40 mg

DDP 40 mg/m’
DDP 40 mg

DDP 40-60 mg
DDP 40 mg

DDP 40 mg

DDP 60 mg

DDP 40-60 mg
DDP 80 mg

DDP 50 mg

DDP 40 mg

DDP 25 mg

DDP 50 mg/m*
DDP 40-60 mg
DDP 25 mg/m*
DDP 40 mg/m*
DDP 30 mg/m*
DDP 80-100 mg

DDP 40 mg

10.3389/fonc.2022.942941

Course

Once a week/x3
Once a week/x4
Once a week/x4
Once a week/x4
Once a week/x4
Twice a week/x4
Once a week/x(2-4)
Twice a week/x6
Once a week/x3
Once a week

Once or twice every
2 weeks

Once a week/x4
Once a week/x4
Once a week/x2
Once a week/x3
Once a week/x6
Once a week/x2
Once a week/x3
Once a week/x5
Once a week/x4
Once a week/x3
Once a week/x(12-
18)

Once a week/x2
Three times every 2
weeks/x2

Once a week/x3

Five times a week/
x4

Outcomes

09 060]

090)

0060,

0900000

(Continued)
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TABLE 1 Continued

10.3389/fonc.2022.942941

Study ID Sample Mean/median  Sex (M/F) Treatment of Treatment of Course Outcomes
size age (E/C) (E/C) experiment group’ control group’

(E/C)
Song YJ, 2011 30/30/30 56 £ 11.5 53/37 DDP 40 mg/m* + YDZ DDP 40 mg/m” Once a week/x4 (00
(51) 50 ml; YDZ50 ml
Wang HM, 35/35 58 45/25 DDP 20-30 mg/m® + YDZ  DDP 20-30 mg/m” Once every 5-7
2007 (52) 80-100 ml days/x4
Zhang SF, 2009  27/23 72 (19/8)/  DDP 20-30 mg/m* + YDZ 50- DDP 20-30 mg/m* Once every 5-7
(53) (16/7) 100 ml days/x4
Liu B, 2012 32/32 57.2 31/33 DDP 40 mg/m” + YDZ 100 ml  DDP 40 mg/m’ Once every 5-7
(54) days/x4
Guo YF, 2013 34/28 63/68 (24/10)/  DDP 60-80 mg + YDZ 60 ml DDP 60-80 mg Once a week/x(2-3) (0]
(55) (22/6)
Zhang H, 2013 34/30 62.5/56 (28/6)/  DDP 40-60 mg + YDZ 40-50 ~ DDP 40-60 mg Once a week/x3 @®
(56) (24/6)  ml
Wang CY, 30/30 (60.25 + 1.64)/(63.84 + 1.59)  (18/12)/ DDP 40 mg/m2 +YDZ 60 ml DDP 40 mg/m2 Once a week/x2 [©6)
2016 (57) (16/14)
Chen SL, 2015 30/30 (56.6 £ 11.9)/(57.7 + 12.5) (18/12)/  DDP 20-30 mg/m2 +YDZ 60- DDP 20-30 mg/m2 Once a week/x3
(58) (17/13) 90 ml
Huang XM, 20/18 55/56 (15/5)/  DDP 40 mg + FFKS 20 ml DDP 40 mg Once a week
2007 (59) (13/5)
Wang XC, 32/32 68 46/18 ~ DDP 60 mg + AD 40 ml DDP 60 mg Once a week/x4
2014 (60)
Liu CX, 2013 56/56  (62.18 + 8.95)/(62.05 + 9.05)  (28/28)/ DDP 30 mg + AD 100 ml DDP 30 mg Once a week/x4
(61) (29/27)
Zhang HZ, 32/26 45-72/47-76 (23/9)/  KLT 200 ml DDP 30 mg Five times a week/
2015 (62) (18/8) x4
Sun LH, 2005  25/25 32-74 23/27 AD 50 ml DDP 40 mg Twice a week/x4
(63)
Hu Q, 2008 20/20 (64.5 +2.3)/(64.3 £ 2.1) (13/7)/ FFKS 20 ml DDP 30 mg Once a day/x3
(64) (12/8)
Fu J, 2005 (65)  20/20 35-74 / AD 50 ml DDP 40 mg Twice a week/x4 @
Xing HM, 2013 45/42 (60.2 £ 7.9)/(62.5 + 8.4) (28/17)/  FFKS 20 ml DDP 40-60 mg Once every 3-5
(66) (24/18) days/x4
Wang K, 2010  21/21 32-75 / YDZ 50 ml DDP 40 mg Once 2 weeks/x2 [0@6)]
(67)
Wang JH, 2013 26/26 58.85/58.88 (15/11)/  AD 100 ml DDP 80-100 mg Once a week/x(2-4) 0066
(68) (14/12)

TAll treatments were administered through intrapleural injection. E, experiment group; C, control group; M, male; F, female; DDP, cisplatin; AD, Aidi injection; FFKS, Fufangkushen
injection; HCS, Huachansu injection; KA, Kangai injection; KLT, Kanglaite injection; YDZ, Yadanzi injection. ® Clinical effective rate; @ The improvement rate of KPS score; @ Incidence of

gastrointestinal reactions; @ Incidence of Leukopenia; ® Incidence of chest pain; ® Incidence of fever.

+DDP compared to DDP for the incidence of gastrointestinal
reactions (12 = 59.5%). Thus, the fixed-effects model for meta-
analysis was used. Subgroup analysis and sensitivity analysis was
conducted when there was heterogeneity. Since the tumor stages
included in this study were all stage IV, which were consistent
and had no obvious clinical heterogeneity, and different doses
and courses of chemotherapy may be substantial sources of
clinical heterogeneity, a subgroup analysis conducted on the
total dose of DDP with sufficient studies indicated that the dose
was the likely cause of the heterogeneity. Changing the effect
model and eliminating the literature effect size one by one
revealed that the original results were not changed (p < 0.05),
indicating that the sensitivity analysis results were negative, and
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the results were relatively robust and reliable. The details of
subgroup analysis and sensitivity analysis are shown in
Supplementary File S6.

3.5 Network meta-analysis

Network graphs comparing CHIs for lung cancer patients
with MPE in each of the six outcomes are shown in Figure 2. The
network graphs were generated using Stata 16.0. Each
intervention was shown by a circular node, and each
connection represented a contrast. The diameter of the
circular node was positively correlated with the number of
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FFKS KLT
FFKS

The network graphs comparing CHls for lung cancer with MPE. (A) Clinical effective rate. (B) The improvement rate of KPS score. (C) Incidence
of gastrointestinal reactions. (D) Incidence of leukopenia. (E) Incidence of chest pain. (F) Incidence of fever. Each node represents an
intervention, and each edge represents a head-to-head comparison between two different interventions. The sizes of nodes and edges display
the numbers of patients receiving the treatment and the number of studies for the comparison, respectively. AD, Aidi injection; DDP, cisplatin;
FFKS, Fufang Kushen injection; HCS, Huachansu injection; KA, Kangai injection; KLT, Kanglaite injection; YDZ, Yadanzi injection.

patients included, and line thickness was positively related to the
number of direct comparisons.

It can be seen from Figure 2 that DDP was used as the
comparator arm in all studies, but as there was no direct
comparison between any two interventions, no closed loop
existed. As a result, an inconsistency test was not required for
this study. Based on the heterogeneity results and the baseline
data of the studies shown in Table 2, we believe that the
homogeneity and similarity assumptions between the studies
were sufficient in the NMA, and therefore, the consistency model
and random-effects model were chosen to build Bayesian
models. The maximum number of iterative calculations during
the model building process was 250,000.

RRs (95% Crls) of all interventions for the six outcomes in
our NMA are shown in Table 2. The results of the ranking
probabilities based on SUCRA are shown in Table 3 and
Figure 3. We also provided the rankograms in Figure S7.

3.5.1 Clinical effective rate

A total of 43 studies reported the clinical effective rate,
including the three-arm study. There were 11 interventions
involved in this NMA where DDP was used as a common
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control to indirectly compare the clinical effectiveness of
different CHIs.

Table 2A details the effectiveness of the comparison of
different interventions by RRs and the corresponding 95% Crls
in NMA. The combination therapy of CHIs and DDP was
significantly more effective in improving the clinical effective
rate than DDP alone. However, CHIs alone did not show
statistical significance compared with DDP alone. The results
of the SUCRA showed that the combination of HCS and DDP
might be associated with the highest probability of being the best
choice for improving the clinical effective rate (84.33%) and
DDP alone showed the lowest probability (7.06%). The
probability ranked in the middle was the CHIs alone.

3.5.2 The improvement rate of KPS score

There were 30 studies that informed the improvement rate
of KPS score, including the three-arm study, and nine related
interventions. The network comparisons displayed in Table 2B
suggested that there were four interventions (AD, DDP+AD,
DDP+FFKS, and DDP+YDZ) that could improve KPS
compared to DDP alone, though other interventions showed
no statistical significance.
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TABLE 2 League table of NMA estimations.

Table 2A Network meta-analysis comparisons for clinical effective rate

DDP
0.91 (0.73,1.13)
0.72 (0.63,0.80)

0.73 (0.65,0.81)

0.60 (0.38,0.87)

0.71 (0.48,1.00)

0.63 (0.41,0.89)

0.69 (0.62,0.77)

0.82 (0.64,1.04)

0.78 (0.51,1.14)

0.92 (0.66,1.26)

Table 2B Network meta-analysis comparisons for the improvement rate of KPS score

DDP
0.63 (0.43,0.89)
0.68 (0.56,0.81)

0.67 (0.56,0.79)

0.51 (0.21,1.02)

0.73 (0.50,1.04)

0.68 (0.60,0.76)

0.79 (0.54,1.12)

0.76 (0.44,1.30)

AD

0.79
(0.62,1.01)
0.80
(0.63,1.03)
0.65
(0.40,1.02)
0.78
(0.50,1.18)
0.69
(0.43,1.05)
0.76
(0.60,0.97)
0.90
(0.65,1.25)
0.86
(0.53,1.33)
1.01
(0.69,1.48)

AD

1.07
(0.73,1.65)
1.06
(0.72,1.62)
0.81
(0.32,1.79)
117
(0.69,1.97)
1.08
(0.75,1.63)
1.26
(0.76,2.12)
121
(0.63,2.37)

DDP+AD

1.02
(0.87,1.20)
0.83
(0.52,1.24)
0.99
(0.66,1.43)
0.89
(0.57,1.27)
0.96
(0.82,1.13)
1.15
(0.87,1.50)
1.09
(0.70,1.61)
1.29
(0.91,1.80)

DDP+AD

0.99
(0.76,1.26)
0.76
(0.30,1.54)
1.08
(0.71,1.62)
1.00
(0.80,1.25)
117
(0.77,1.73)
112
(0.63,1.99)

DDP
+FFKS
0.81
(0.51,1.21)
0.97
(0.65,1.40)
0.87
(0.56,1.24)
0.94
(0.81,1.10)
112
(0.85,1.47)
1.07
(0.69,1.58)
1.26
(0.89,1.76)

DDP
+FFKS
0.77
(0.31,1.55)
1.10
(0.72,1.63)
1.01
(0.83,1.25)
1.19
(0.79,1.77)
1.14
(0.64,2.01)

DDP+HCS

1.19
(0.69,2.09)
1.06
(0.61,1.87)
1.16
(0.78,1.84)
1.38
(0.87,2.29)
1.32
(0.74,2.31)
1.55
(0.93,2.63)

DDP+KA

143
(0.65,3.71)
1.33
(0.66,3.27)
1.56
(0.71,3.98)
1.50
(0.62,4.08)

DDP+KA

0.89
(0.52,1.50)
0.97
(0.68,1.45)
1.16
(0.75,1.83)
1.10
(0.64,1.88)
1.30
(0.80,2.12)

DDP+KLT

0.92
(0.64,1.38)
1.08
(0.65,1.81)
1.04
(0.54,2.02)

Table 2C Network meta-analysis comparisons for incidence of gastrointestinal reactions

DDP
12.79 (2.92,105.93)
2.46 (1.46,4.28)

2.40 (1.55,3.96)
0.97 (0.19,4.89)
3.25 (0.55,29.52)
1.65 (0.88,3.24)
16.81 (3.83,130.04)
6.92 (1.26,61.22)

4.90 (1.26,22.92)
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AD

0.19
(0.02,0.94)
0.19
(0.02,0.90)
0.07
(0.01,0.68)
0.25
(0.02,3.56)
0.13
(0.01,0.66)
1.32
(0.10,16.24)
0.54
(0.04,7.39)
0.38
(0.03,3.23)

DDP+AD

0.97
(0.48,2.01)
0.39
(0.07,2.14)
132
(0.20,12.66)
0.67
(0.29,1.57)
6.85
(1.40,56.08)
2.82
(0.46,26.16)
2.00
(0.45,10.10)

DDP
+FFKS
0.40 DDP+HCS
(0.07,2.13)
1.35 341
(0.21,12.67)  (0.30,50.31)
0.69 1.71
(0.31,1.53) (0.30,9.91)
7.00 17.89
(1.46,56.24) (1.92,230.72)
2.89 7.29
(0.48,26.26)  (0.67,105.90)
2.05 5.12
(0.47,9.99)  (0.61,46.95)

09

DDP+KA

0.51
(0.05,3.45)
527
(0.37,77.49)
2.14
(0.13,35.16)
1.51
(0.11,15.89)

DDP+KLT

1.09 (0.76,1.69) DDP

+YDZ

1.30 (0.84,2.11) 1.19

(0.90,1.55)

1.24 (0.71,2.14) 113

(0.73,1.67)

1.46 (0.90,2.47) 1.34

DDP+YDZ

(0.95,1.86)

1.17 (0.79,1.69) FFKS

1.12 (0.64,1.94) 0.96

DDP+YDZ

10.24
(1.99,85.75)
421
(0.66,40.02)
2.98
(0.65,15.57)

(0.51,1.85)

FFKS

0.41
(0.03,5.78)
0.29
(0.03,2.47)

10.3389/fonc.2022.942941

FFKS

0.95 (0.58,1.49)

1.13 (0.74,1.67)

YDZ

KLT

0.71 (0.05,7.06)

KLT

1.18 YDZ
(0.72,1.99)

YDZ

(Continued)
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TABLE 2 Continued

Table 2D Network meta-analysis comparisons for incidence of leukopenia

DDP

1.69 (1.31,2.35) DDP+AD

2.02 (1.51,2.80) 1.20 DDP+FFKS
(0.78,1.80)

3.87 (1.23,18.55) 2.28 191 DDP+HCS
(0.69,11.03)  (0.58,9.37)

2.98 (1.15,10.21) 1.76 1.48 0.78 DDP+KA
(0.64,6.17) (0.54,5.20) (0.13,4.13)

2.30 (1.58,3.47) 1.36 1.14 0.60 0.77
(0.82,2.20) (0.69,1.88) (0.12,2.03)  (0.21,2.18)

10.24 (1.74,236.98) 6.07 5.06 2.66 3.40
(1.00,138.93) (0.84,116.98) (0.25,71.19)  (0.39,88.58)

Table 2E Network meta-analysis comparisons for incidence of chest pain

DDP

2.48 (1.09,6.42) AD

1.88 (1.08,3.09) 0.76 DDP+AD
(0.25,1.96)

1.99 (1.01,4.16) 0.80 1.06 DDP
(0252.43)  (046,2.69)  +FFKS

241 (0.92,7.07) 0.97 1.28 1.21 DDP+HCS
(025375)  (0.454.40)  (0.36,4.27)

1.15 (0.70,2.06) 0.46 0.61 0.58 0.48
016,127)  (0.30,1.41)  (0.24,142)  (0.15,1.50)

9.44 (3.39,35.14)  3.83 5.04 4.75 3.93
(0.94,17.82)  (1.64,20.84) (1.34,20.55) (0.88,19.99)

2.45 (0.79,8.66) 0.99 1.30 123 1.01
(022,449)  (0.38526)  (0.32,5.16)  (0.21,4.94)

Table 2F Network meta-analysis comparisons for incidence of fever

DDP

378 (0.26,143.83)  AD

1.19 (0.48,4.99) 0.32 DDP+AD
(0.01,7.11)

3.24 (1.04,17.45)  0.87 2.72 DDP
(0.02,21.53)  (0.51,1521)  +FFKS

1.65 (0.27,10.50) 0.3 141 0.52 DDP-+HCS
(0.01,11.05)  (0.12,9.14)  (0.04,3.83)

1.15 (0.48,3.54) 031 0.97 0.36 0.69
(001,571)  (0.193.63)  (0.06,1.58)  (0.10,6.17)

2.86 (0.76,11.87) 076 242 0.89 1.74
(0.02,15.88)  (0.31,11.64)  (0.10,4.93)  (0.18,17.00)

1.82 (0.26,13.67) 047 1.54 0.56 1.10
(0.01,13.65)  (0.12,11.98)  (0.04,5.01)  (0.08,16.15)

10.3389/fonc.2022.942941

DDP+YDZ

4.48

FFKS

(0.72,104.55)

DDP+YDZ

8.24

FFKS

(2.48,32.83)

213

(0.58,8.05)

0.26 KLT

(0.05,1.33)

DDP+YDZ

2.50

FFKS

(0.42,12.45)

1.58

(0.16,13.18)

0.63
(0.06,7.02)

KLT

The differences between the compared groups were deemed as significant when the 95% CrI of the RR did not contain 1.00, which is marked as bold font. The data are the RR (95% Cr1) of
the column intervention compared to the row intervention, i.e., for the clinical effective rate, DDP alone was significantly less effective than DDP plus AD (RR 0.72, 95% CrI 0.63-0.80).
DDP, cisplatin; AD, Aidi injection; FFKS, Fufangkushen injection; HCS, Huachansu injection; KA, Kangai injection; KLT, Kanglaite injection; YDZ, Yadanzi injection.

According to the SUCRA probabilities, the ranking of interventions
to improve the KPS score is as follows: DDP+KA (80.82%) > AD
(68.37%) > DDP+FFKS (60.87%) > DDP+AD (58.02%) >
DDP+YDZ (57.93%) > DDP+KLT (44.95%) > YDZ (41.52%) >
FFKS (33.46%) > DDP (4.03%). As with clinical effective rate, DDP
alone might show the lowest probability of improving KPS scores.
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3.5.3 Incidence of gastrointestinal reactions

In terms of the incidence of adverse events, 33 studies involving
10 interventions reported incidence of gastrointestinal reactions.
Network comparisons suggested that six types of treatment (DDP+
AD, DDP+FFKS, AD, FFKS, KLT, and YDZ) were better than DDP
alone in reducing the incidence of gastrointestinal reactions.
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TABLE 3 Ranking probability of interventions.

Intervention Clinical effective The Incidence of Incidence of Incidence of chest Incidence of fever
rate improvement gastrointestinal leukopenia pain
rate of KPS score reactions

SUCRA Rank SUCRA Rank SUCRA Rank SUCRA Rank SUCRA Rank SUCRA Rank

(%) (%) (%) (%) (%) (%)
DDP+AD 62.80 4 58.02 4 43.88 6 25.98 6 46.68 6 33.19 6
DDP+FFKS 57.34 6 60.87 3 42.79 7 42.34 5 50.36 5 75.45 1
DDP+HCS 84.33 1 - - 14.56 9 72.64 2 59.97 3 47.95 5
DDP+KA 61.25 5 80.82 1 51.43 5 63.62 3 - - - -
DDP+KLT 78.15 2 44.95 6 - - - - - - - -
DDP+YDZ 71.45 3 57.93 5 26.80 8 53.17 4 17.08 7 31.00 7
KLT 46.90 7 - - 72.26 3 - - 59.45 4 51.21 4
AD 21.24 10 68.37 2 85.67 2 - - 62.05 2 69.87 3
YDZ 21.41 9 41.52 7 64.91 4 - - - - - -
FFKS 38.09 8 33.46 8 89.92 1 91.85 1 98.17 1 70.67 2
DDP 7.06 11 4.03 9 7.77 10 0.42 7 6.21 8 20.67 8

DDP, cisplatin; AD, Aidi injection; FFKS, Fufangkushen injection; HCS, Huachansu injection; KA, Kangai injection; KLT, Kanglaite injection; YDZ, Yadanzi injection.

As the results of SUCRA show, four CHIs (FFKS, AD, KLT, 3.5.4 Incidence of leukopenia

and YDZ) when used alone might have minimal incidence of A total of 25 studies involving seven interventions showed
gastrointestinal reactions, and CHIs combined with DDP could incidence of leukopenia. Regardless of whether CHIs were
reduce the incidence of gastrointestinal reactions compared to combined or used by itself, the use of CHIs showed a lower
DDP alone. incidence of leukopenia than DDP alone.
A B C
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FIGURE 3

Surface under the cumulative ranking curve (SUCRA) probabilities of different interventions for six outcomes. (A) Clinical effective rate. (B) The
improvement rate of KPS score. (C) Incidence of gastrointestinal reactions. (D) Incidence of leukopenia. (E) Incidence of chest pain. (F)
Incidence of fever. The area under each curve corresponds to the probability of each treatment being the best treatment. AD, Aidi injection;
DDP, cisplatin; FFKS, Fufang Kushen injection; HCS, Huachansu injection; KA, Kangai injection; KLT, Kanglaite injection; YDZ, Yadanzi injection.
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Similar to the incidence of gastrointestinal reactions, the lowest
incidence of leukopenia was seen when using FFKS, and CHIs
combined with DDP could reduce adverse events. The rank
probability was as follows: FFKS (91.85%), DDP+HCS (72.64%),
DDP+KA (63.62%), DDP+YDZ (53.17%), DDP+FFKS (42.34%),
DDP+AD (25.98%), and DDP (0.42%).

3.5.5 Incidence of chest pain

A total of 26 studies involving eight interventions, reported
incidence of chest pain. Four types of treatment (AD, DDP+AD,
DDP+FFKS, and FFKS) showed a lower incidence of chest pain
than DDP alone, while other treatments did not show statistical
significance compared with DDP alone.

According to the rank probabilities, FFKS might have the
highest possibility of showing less incidence in chest pain
(98.17%), while DDP alone might be the least improved
treatment (6.21%).

3.5.6 Incidence of fever

A total of 21 studies involving eight interventions reported
incidence of fever. Table 2E reveals that DDP combined with
FFKS showed a lower incidence of fever than DDP alone (RR =
3.24, 95% Crl: 1.04-17.45), while others did not show statistical
significance compared with DDP alone.

With the incidence of fever, DDP+FFKS might have
the highest possibility of showing less incidence in fever
(75.45%), and the DDP alone still might be the worst
performer (20.67%).

3.6 Publication bias

Comparison-adjusted funnel plots were used to detect
whether there was publication bias in the six outcomes and are
provided in Supplementary File S8. It can be seen in Figure S8
that there are different angles between the calibration auxiliary
line and the center line, indicating that this study may have
potential publication bias and small study effects in the
six outcomes.

3.7 Confidence in evidence

The grading of the comparisons with CINeMA displayed
mainly “low” to “very low” confidence ratings. This was due to
the network without closed loops of evidence (without mixed
evidence); hence, inconsistency cannot be assessed. Thus, the
“Incoherence” levels were all illustrated as “Some concerns”.
There were “Major concerns” about “Imprecision,” usually related
to the low numbers of trials available for some comparisons in this
study. Details are provided in Supplementary File S9.
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4 Discussion

CHIs are commonly used as a complementary treatment in
China. However, due to the lack of direct comparison between
different types of CHIs, it is often difficult for clinical physicians
to choose the optimal therapy for patients with MPE. As a result,
this NMA was undertaken to understand the best available
evidence on the comparisons of different types of CHIs, to
assist physicians in clinical practice.

4.1 Summary of evidence

This NMA evaluated six types of CHIs as adjuvant and four
types of CHIs as alternative treatments when compared to DDP
alone for lung cancer patients with MPE. The CHIs included
AD, FFKS, HCS, KA, KLT, and YDZ. The six outcomes assessed
included clinical effective rate, the improvement rate of KPS
score, and the incidence of gastrointestinal reactions, leukopenia,
chest pain, and fever. The overall heterogeneity between the
different comparisons of drugs was found to be low in our NMA.
With respect to improvements in clinical effective rate, the NMA
results concluded that HCS combined with DDP performed the
best. Modern pharmacological studies have shown that
cininobufosin and its active compounds (such as bufalin and
cininobufosin) have significant antitumor activities and can
reverse the regulation of multidrug resistance and immune
response. Moreover, some clinical data have indicated that
cinocobalamin may have effective anticancer activity, with low
toxicity and few adverse effects (69). In the aspect of KPS score,
KA combined with DDP might be the best choice. KA is an
intravenous fluid made from an extraction of three Chinese
herbs (ginseng, astragalus, and matrine), which has a variety of
pharmacological effects including antitumor, reductions in
adverse reactions caused by chemotherapy, and improvements
in the body’s immune function (70). In relation to reducing the
incidence of adverse reactions, FFKS alone showed the best
results in reducing gastrointestinal reactions, leukopenia, and
chest pain, and FFKS combined with DDP demonstrated the
best safety when it comes to fever. The main components of
FFKS are oxymatrine, matrine, and other alkaloids, which could
induce cell apoptosis and enhance the effects of DDP in non-
small-cell lung cancer (NSCLC) cells (71), and prevent or reduce
chemotherapy- and/or radiotherapy-induced toxicity when
combined with chemotherapeutic drugs (72). Apart from this,
other CHIs are able to exert their antitumor and reduce side
effects through various mechanisms. The AD contains multiple
active ingredients, including astragaloside (Re, Rbl, and Rgl),
ginsenoside, cantharidin, eleutheroside E, and syringin, which
significantly inhibit the proliferation of various tumor cells,
induced cell apoptosis, and have shown outstanding antitumor
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properties, immune regulation functions, and decrease in
chemotherapy-related ADRs (73). Coixenolide is the main
active ingredient of KLT, which exhibits anticancer and
immunomodulatory properties. The induction of NF-xB-
mediated gene transcription in CD4+ T cells participates in
the immunomodulatory activity of KLT (74). Research has
shown that YDZ could induce the death of cancer cells
through a variety of mechanisms, and exhibited higher activity
and a broader antitumor spectrum in vitro (75).

As the rank probability of six outcomes suggested, CHIs
combined with DDP or single-use CHIs were superior than the
use of DDP alone in improving the effective rate and KPS score
and reducing the incidence of adverse reactions. However,
several CHIs did not show statistical significance when
compared with DDP alone in the pairwise meta-analysis.
Moreover, because of the wide confidence intervals in the
NMA due to the small sample size of included patients and
the low incidence of adverse events, the rank results need to be
carefully considered. One previous simulation study found that
the rank probability of the treatment was underestimated when
being tested in the largest number of studies in a given network
and overestimated for the treatment included in the smallest
number of studies. The results can only be reliable when each
treatment involved in the analysis has direct evidence or has
obvious advantages in effectiveness (76). In this NMA, there was
only one RCT of HCS combined with DDP, one RCT of KA
combined with DDP, and two RCTs of FFKS alone included
where analysis lacked direct comparisons between certain
interventions. The grading of the comparisons with CINeMA
showed primarily “low” to “very low” confidence ratings, and as
a result, the conclusions based on this NMA may not be
trustworthy. We suggest clinicians should choose different
treatment methods according to the specific requirements of
their patients.

4.2 Strengths and limitations

In comparison with published research, this is the first
NMA, to our knowledge, that compares different CHIs as an
adjuvant or alternative treatment to DDP in the treatment of
lung cancer patients with MPE (77, 78). Our research has
ascendency. Firstly, strict eligibility criteria were used,
particularly inclusion of only patients with pleural effusion
caused by lung cancer, and DDP as a fixed control. This
ensured consistency of the disease conditions and
interventions included in the RCTs, which could decrease
clinical heterogeneity. Only antitumor drugs listed by the
NHSA in the catalog of Chinese patent medicines were
included, to ensure conformity with actual clinical usage and
provide relevancy for future clinical practice. Furthermore, the
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six outcome indicators, clinical effective rate, improvement rate
of KPS score, and the incidence of gastrointestinal reactions,
leukopenia, chest pain, and fever, were chosen on the basis of
whether they could provide comprehensive information to
recommend as realistic treatment recommendations.

Nevertheless, limitations and shortcomings existed in our
research. Firstly, the overall risk of bias was assessed as some
concerns. Secondly, the sample size of included studies was
relatively small, and the number of qualified studies included
were not sufficient. We believe that the credibility of the NMA
could be improved if the sample size was increased, and more
eligible studies and more RCTs of different types of CHIs were
included. In addition, more ranking comparison on dosage and
treatment duration could also be considered. Thirdly, as
indicated by our results, the network diagram does not form a
typical closed loop, such that the research inconsistencies and
credibility of our conclusions cannot be checked. Fourthly, long-
term survival outcomes are critical for clinical decision-making,
and most studies included in our MNA were primarily focused
on the short-term therapeutic outcomes due to the relatively
limited treatment course and follow-up time. Finally, owing to
the limited scope of application of CHIs, all included studies
were carried out in China and all patients were Chinese, which
may introduce some degree of selection bias to the results.
Notably, the Food and Drug Administration (FDA) of the
United States approved the clinical trial of KLT in 2001, and a
phase II study in patients with advanced pancreatic cancer has
been completed in 2014 (79). The Russian Federation approved
the clinical trial of KLT in 2002, and KLT has been marketed in
Russia since 2005 with a positive response (80). However, the
clinical application of KLT still seems limited outside of China
with little information being reported officially, and there is no
international multicenter study concerning the effect of KLT on
MPE. The conclusions drawn from the results, therefore, cannot
be generalized on a large scale worldwide.

5 Conclusions

Our NMA evaluated the effectiveness and safety of CHIs as
an adjuvant or alternative therapy for DDP in the treatment of
lung cancer patients with MPE. To our knowledge, this is the
first comprehensive NMA study of its kind. The results showed
that CHIs alone or combined with DDP could improve clinical
effectiveness and quality of life and reduce AEs, compared to
DDP alone. HSC and KA, combined with DDP, may be the most
effective considering clinical effective rate and improvement of
KPS score, respectively. FFKS, either used alone or in
combination therapy with DDP, may be the best in reducing
AEs. However, high-quality RCTs with larger sample sizes are
needed to further corroborate the evidence.

frontiersin.org


https://doi.org/10.3389/fonc.2022.942941
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Xu et al.

Data availability statement

The original contributions presented in the study are
included in the article/Supplementary Material. Further
inquiries can be directed to the corresponding authors.

Author Contributions

Y-FX and Y-RC: conceptualization, methodology,
formal analysis, and writing the original draft. F-LB and Y-
BH: methodology and supervision. Y-XS and C-YL: visualization
and review editing; JS: language editing and supervision.
J-PL: methodology and supervision. Z-LL and D-MQ:
conceptualization, funding, and project administration.
All authors contributed to the article and approved the
submitted version.

Funding

This work was supported by the National Administration of
Traditional Chinese Medicine: 2019 Project of building evidence

References

1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al.
Global cancer statistics 2020: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries. CA Cancer J Clin May (2021) 71(3):209—
49. doi: 10.3322/caac.21660

2. Porcel J, Gasol A, Bielsa S, Civit C, Light R, Salud A. Clinical features and
survival of lung cancer patients with pleural effusions. Respirology (Carlton Vic)
(2015) 20(4):654-9. doi: 10.1111/resp.12496

3. Detterbeck FC, Boffa DJ, Kim AW, Tanoue LT. The Eighth Edition Lung
Cancer Stage Classification. Chest (2017) 151(1):193-203. doi: 10.1016/
j.chest.2016.10.010

4. Roberts M, Neville E, Berrisford R, Antunes G, Ali N. Management of a
malignant pleural effusion: British thoracic society pleural disease guideline 2010.
Thorax. (2010) ii32-40. doi: 10.1136/thx.2010.136994

5. Walker S, Mercer R, Maskell N, Rahman N. Malignant pleural effusion
management: keeping the flood gates shut. Lancet Respir Med (2020) 8(6):609-18.
doi: 10.1016/s2213-2600(19)30373-x

6. Kulandaisamy PC, Kulandaisamy S, Kramer D, Mcgrath C. Malignant pleural
effusions—a review of current guidelines and practices. J Clin Med (2021) 10
(23):5535. doi: 10.3390/jcm10235535

7. Dipper A, Jones HE, Bhatnagar R, Preston NJ, Maskell N, Clive AO.
Interventions for the management of malignant pleural effusions: A network
meta-analysis. Cochrane Database Systematic Rev (2020) 4:CD010529. doi:
10.1002/14651858.CD010529.pub3

8. Kim KW, Park SY, Kim MS, Kim SC, Lee EH, Shin SY, et al. Intrapleural
chemotherapy with cisplatin and cytarabine in the management of malignant
pleural effusion. Cancer Res Treat (2004) 36(1):68-71. doi: 10.4143/crt.2004.36.1.68

9. Wang X, Wang H, Li L. A meta-analysis of elemene versus DDP intrapleural
injection in the treatment of malignant pleural effusion caused by lung cancer. J
Cancer Res Ther (2016) 12(8):244. doi: 10.1364/CANCER.2016.CTh2A.4

Frontiers in Oncology

14

10.3389/fonc.2022.942941

based practice capacity for TCM (No. 2019XZZX-ZL002), and the
National Natural Science Foundation of China (No. 81904052).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/
fonc.2022.942941/full#supplementary-material

10. Lu C-L, Li X, Zhou H-M, Zhang C, Yang Y-Y, Feng R-L, et al. Traditional
Chinese medicine in cancer care: An overview of 5834 randomized controlled trials
published in Chinese. Integr Cancer Therapies (2021) 20:15347354211031650. doi:
10.1177/15347354211031650

11. Fuhong D, Xiang G, Haiying L, Jiangye W, Xueming G, Wenxiao C.
Evaluation of efficacy and safety for brucea javanica oil emulsion in the control
of the malignant pleural effusions via thoracic perfusion. BMC Cancer (2018) 18
(1):411. doi: 10.1186/s12885-018-4328-3

12. Yang M, Zhu S, Shen C, Zhai R, Li D, Fang M, et al. Clinical application of
Chinese herbal injection for cancer care: Evidence-mapping of the systematic
reviews, meta-analyses, and randomized controlled trials. Front Pharmacol (2021)
12:666368. doi: 10.3389/fphar.2021.666368

13. TuY, Li L, Wang Z, Yang L. Advances in analytical techniques and quality
control of traditional Chinese medicine injections. ] Pharm Biomed Analysis (2021)
206:114353. doi: 10.1016/j.jpba.2021.114353

14. Biaoxue R, Shuxia M, Wenlong G, Shuanying Y. Thoracic perfusion of
matrine as an adjuvant treatment improves the control of the malignant pleural
effusions. World J Surg Oncol (2015) 13(1):1-12. doi: 10.1186/s12957-015-
0729-9

15. Hutton B, Salanti G, Caldwell D, Chaimani A, Schmid C, Cameron C, et al.
The PRISMA extension statement for reporting of systematic reviews
incorporating network meta-analyses of health care interventions: checklist and
explanations. Ann Internal Med (2015) 162(11):777-84. doi: 10.7326/M14-2385

16. WHO Organization. WHO Handbook for Reporting Results of Cancer
Treatment. (1979) Geneva: World Health Organization, (Offset Publication No.
48). Available from https://apps.who.int/iris/bitstream/handle/10665/37200/
WHO_OFFSET_48.pdf.

17. Mazumdar M, Smith A, Schwartz L. A statistical simulation study finds
discordance between WHO criteria and RECIST guideline. J Clin Epidemiol (2004)
57(4):358-65. doi: 10.1016/j.jclinepi.2003.07.015

frontiersin.org


https://www.frontiersin.org/articles/10.3389/fonc.2022.942941/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fonc.2022.942941/full#supplementary-material
https://doi.org/10.3322/caac.21660
https://doi.org/10.1111/resp.12496
https://doi.org/10.1016/j.chest.2016.10.010
https://doi.org/10.1016/j.chest.2016.10.010
https://doi.org/10.1136/thx.2010.136994
https://doi.org/10.1016/s2213-2600(19)30373-x
https://doi.org/10.3390/jcm10235535
https://doi.org/10.1002/14651858.CD010529.pub3
https://doi.org/10.4143/crt.2004.36.1.68
https://doi.org/10.1364/CANCER.2016.CTh2A.4
https://doi.org/10.1177/15347354211031650
https://doi.org/10.1186/s12885-018-4328-3
https://doi.org/10.3389/fphar.2021.666368
https://doi.org/10.1016/j.jpba.2021.114353
https://doi.org/10.1186/s12957-015-0729-9
https://doi.org/10.1186/s12957-015-0729-9
https://doi.org/10.7326/M14-2385
https://apps.who.int/iris/bitstream/handle/10665/37200/WHO_OFFSET_48.pdf
https://apps.who.int/iris/bitstream/handle/10665/37200/WHO_OFFSET_48.pdf
https://doi.org/10.1016/j.jclinepi.2003.07.015
https://doi.org/10.3389/fonc.2022.942941
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Xu et al.

18. Higgins JPT Savovic ], Page MJ, Elbers RG, Sterne JAC. Chapter 8: Assessing
risk of bias in a randomized trial. In: JPT Higgins, ] Thomas, ] Chandler, M
Cumpston, T Li, MJ Page, VA Welch, et al (editors). Cochrane Handbook for
Systematic Reviews of Interventions version 6.0 (updated July 2019). Cochrane,
(2019). Available from www.training.cochrane.org/handbook.

19. Sterne J, Savovic J, Page M, Elbers R, Blencowe N, Boutron I, et al. RoB 2: a
revised tool for assessing risk of bias in randomised trials. BMJ (Clinical Res ed.)
(2019) 366:14898. doi: 10.1136/bm;.14898

20. Chaimani A, Caldwell DM, Li T, Higgins JPT, Salanti G. Chapter 11:
Undertaking network meta-analyses. In: JPT Higgins, ] Thomas, ] Chandler, M
Cumpston, T Li, MJ Page, VA Welch, et al (editors). Cochrane Handbook for
Systematic Reviews of Interventions version 6.1 (updated September 2020).
Cochrane, (2020). Available from www.training.cochrane.org/handbook.

21. Nikolakopoulou A, Higgins JP, Papakonstantinou T, Chaimani A, Del
Giovane C, Egger M, et al. CINeMA: an approach for assessing confidence in
the results of a network meta-analysis. PloS Med (2020) 17(4):e1003082.
doi: 10.1371/journal.pmed.1003082

22. Béliveau A, Boyne D, Slater J, Brenner D, Arora P. BUGSnet: an r package to
facilitate the conduct and reporting of Bayesian network meta-analyses. BMC Med
Res Methodol (2019) 19(1):196. doi: 10.1186/512874-019-0829-2

23. Brooks SP, Gelman A. General methods for monitoring convergence of
iterative simulations. ] Comput graphical statistics (1998) 7(4):434-55. doi: 10.1080/
10618600.1998.10474787

24. Chaimani A, Higgins J, Mavridis D, Spyridonos P, Salanti G. Graphical tools
for network meta-analysis in STATA. PloS One (2013) 8(10):e76654. doi: 10.1371/
journal.pone.0076654

25. ZhuY, SunJ, LiY. A Clinical Observation of Intrapleural Injection with Aidi
and Cisplatin in the Treatment of Malignant Pleural Effusion. Medical Innovation
of China (2011) 8(15):45-6. doi: 10.3969/].issn.1674-4985.2011.15.028.

26. Wang X. A clinical observation of intrapleural injection with aidi and
cisplatin for lung cancer patients with pleural effusion. China Health Care (2010)
18(3):116-7. doi: 10.3969/j.issn.1005-2720.2010.03.

27. Sun S, Liu M. A clinical study of aidi injection combined with cisplatin for
lung cancer patients with pleural effusion. Modern J Integrated Traditional Chin
Western Med (2012) 21(21):2317-8. doi: 10.3969/j.issn.1008-8849.2012.21.018

28. Meng Z. A clinical study of aidi injection combined with cisplatin for lung
cancer patients with pleural effusion. China Prac Med (2009) 4(21):167-8.
doi: 10.3969/j.issn.1673-7555.2009.21.119

29. Wang Y, Yang H. Effect observation of aidi injection combined with
cisplatin for lung cancer patients with pleural effusion. Psychologist (2017) 23
(4):136-7.

30. Zhang Z, Hou M, Cao D, Lu P. Observation on the curative effect of aidi
injection for non-small cell lung cancer complicated with pleural effusion. Natl
Med Front China (2010) 5(19):47+65. doi: 10.3969/j.issn.1673-5552.2010.19.0034

31. Han Z, Tian M, Chen X, Shi F. Observation on the therapeutic effect of
closed drainage combined with fufang kushen injection and cisplatin for lung
cancer patients with pleural effusion. Zhejing J Integrated Traditional Chin Western
Med (2012) 22(07):524-6. doi: 10.3969/j.iss1.1005-4561.2012.07.011

32. Tang X, Jiang M, Li J, Luo B. Cinical objective on sixty cases of compound
kushen injection combined with cisplatin in treatment of lung cancer pleural
effusion. Liaoning J Traditional Chin Med (2018) 45(08):1668-70. doi: 10.13192/
j.issn.1000-1719.2018.08.036

33. He L, Chen Z, Wen S, Ren D, Chen H. Compound kushen injection as a
local therapy for patients with advanced lung cancer associated with malignant
pleural effusion. Eval Anal Drug-use Hospitals China (2010) 10(11):1025-7.
doi: 10.14009/j.issn.1672-2124.2010.11.012

34. Li Y, Chen C, Li Q. Intrapleural injection with compound kushen and
cisplatin for lung cancer patients with pleural eftusion. Chin Naturopathy (2009) 17
(04):42. doi: 10.19621/j.cnki.11-3555/r.2009.04.043

35. Wu G, LiJ, Wu X, Cheng D. A clinical study of compound kushen combined
with cisplatin for malignant pleural effusion. Liaoning J Traditional Chin Med
(2019) 46(01):85-7. doi: 10.13192/j.issn.1000-1719.2019.01.029

36. Liu L, Zhong S, Li G. Effects and safety of compound kushen injection
combined with cisplatin on malignant pleural effusion. Modern Oncol (2017) 25
(02):230-3. doi: 10.3969/j.issn.1672-4992.2017.02.018

37. Shi W. Clinical effectiveness and safety evaluation of compound kushen
injection combined with cisplatin for malignant pleural effusion caused by lung
cancer. Chin ] Convalescent Med (2017) 26(8):857-9. doi: 10.13517/
j.cnki.ccm.2017.08.032

38. Liu S, Mao X, Shan B, et al. Observation of clinical efficacy on malignant
pleural effusion treated with cinobufacini injection and cisplatin by intracavitary
perfusion. Chin J Coal Industry Med (2017) 20(07):791-4. doi: 10.11723/
mtgyyx1007-9564201707010

Frontiers in Oncology

10.3389/fonc.2022.942941

39. Qu D, Liang X, Zhou B. A clinical observation of intrapleural injection with
kangai injection and cisplatin in the treatment of malignant pleural effusion.
Modern ] Integrated Traditional Chin Western Med (2012) 21(21):2311-2.
doi: 10.3969/j.iss1.1008-8849.2012.21.014

40. He]J. A clinical observation of kangai injection and cisplatin in the treatment
of malignant pleural effusion. Med Inf (2011) 24(08):3756-7. doi: 10.3969/
j.issn.1672-5085.2011.23.154

41. Li H, Liu L, Zhang C, Liu H. A clinical observation of kanglaite for non-
small cell lung cancer with malignant pleural effusion. Guide China Med (2012) 10
(21):438-9. doi: 10.15912/j.cnki.gocm.2012.21.486

42. Pan J, Chu D, Hu Z, Sun S. Kushen injection and cisplatin for malignant
pleural effusion. Chin J Clin Pharm (2007) 16(03):139-41. doi: 10.19577/
j.cnki.issn10074406.2007.03.003

43. Yang D. Efficacy analysis of cisplatin chemotherapy combined with aidi
injection for lung cancer with pleural effusion. Med Forum (2015) 19(28):3937-8.
doi: CNKI:SUN:YXLT.0.2015-28-036

44. Shen S. Clinical efficacy of cisplatin combined with brucea javanica oil
emulsion in treating malignant pleural effusion caused by lung cancer. Chin J Clin
Rational Drug Use. (2017) 10(30):10-1. doi: CNKI:SUN:PLHY.0.2017-30-005

45. Liu D, Li D. Curative effect and nursing of thoracic cavity drainage and
compound kushen injection combined with cisplatin in the treatment of lung
cancer patients companying with malignant pleural effusion. J Clin Med Practice
(2015) 19(08):21-4. doi: 10.7619/jcmp.201508007

46. Wu M, Chen Y, Xie J, Xie W. Effect of intrapleural injection of different
drugs in the treatment of pleural effusion in patients with lung cancer. Chin
Community Doctors (2020) 36(12):83+85. doi: CNKI:SUN:XCYS.0.2020-12-049

47. Jing Y. Study on the effect of brucea javanica oil emulsion combined
with cisplatin in treating malignant pleural effusion caused by lung cancer.
Contemp Med Symposium (2017) 15(14):132-3. doi: CNKL:SUN:QYWA.0.
2017-14-097

48. Peng H. A clinical observation of compound kushen injection in palliative
treatment on patients with malignant pleural effusion caused by advanced lung
cancer. Health For Everyone (2020) 595. doi: CNKI:SUN:RRJK.0.2020-14-A2R

49. Mo S, Yang X, ZHao W, Wu J. A clinical observation of intrapleural
injection with brucea javanica oil emulsion combined with cisplatin in treating
malignant pleural effusion. Zhejiang ] Integrated Traditional Chin Western Med
(2009) 19(11):683-4. doi: 10.3969/j.iss1.1005-4561.2009.11.011

50. LiuY, Bo X. A clinical study of intrapleural injection with brucea javanica oil
emulsion combined with cisplatin in treating malignant pleural effusion. Modern
Med ] (2014) 42(05):554-5. doi: 10.3969/j.issn.1671-7562.2014.05.025

51. SongY, Wang L, Hong Y, Huang M. Efficacy of brucea javanica oil emulsion
combined with cisplatin for treating malignant pleural effusion. Jinagsu Med ]
(2011) 37(21):2527-9. doi: CNKL:SUN:YIYA.0.2011-21-018

52. Wang H, Liao G, Liu P, Qu Y, XIe G, Liu S. Brucea javanica oil emulsion
combined with cisplatin treatment for 70 patients with malignant pleural effusion
of lung cancer. China Cancer (2007) 1035-6. doi: 10.3969/j.issn.1004-
0242.2007.12.023

53. Zhang S, Chang W, Meng Z. Brucea javanica oil emulsion combined with
chemotherapeutic drugs for treating elderly lung cancer with pleural effusion.
Modern ] Integrated Traditional Chin Western Med (2009) 18(15):1749-50.
doi: 10.3969/j.issn.1008-8849.2009.15.026

54. Liu B, Zhang L. Clinical observation of brucea javanica oil emulsion and
cisplatinum on treating lung cancer malignant pleural effussion. China Modern
Med (2012) 19(07):47-8. doi: 10.3969/j.issn.1674-4721.2012.07.022

55. Guo Y, Xie H, Sun W. A clinical observation of intrapleural injection with
brucea javanica oil emulsion combined with cisplatin in treating malignant pleural
effusion caused by lung cancer. Med Information (2013) 26(15):91-2. doi: 10.3969/
j.issn.1006-1959.2013.15.107

56. Zhang H, Jin R, Zhao Y. Brucea javanica oil emulsion combined with
cisplatin treatment for 34 patients with malignant pleural effusion. Chin Med
Modern Distance Educ China (2013) 11(05):41-2. doi: 10.3969/j.issn.1672-
2779.2013.05.026

57. Wang C, Song C. Brucea javanica oil emulsion combined with cisplatin
treatment for 30 patients with malignant pleural effusion of lung cancer. Henan
Traditional Chin Med (2016) 36(04):665-6. doi: 10.16367/j.issn.1003-
5028.2016.04.0285

58. Chen S. The clinical observation of brucea javanica oil injection and
cisplatin infused in thorax in treatment of malignant pleural effusion caused by
lung cancer [Master]. Henan Univ Chin Med (2015) . Available from https://cdmd.
cnki.com.cn/Article/ CDMD-10471-1015660801.htm.

59. Huang X. Clinical observation on treating pleural effusion of lung cancer
with yan-shu inject plus cisplatin. Chin J Pract Chin Modern Med (2007) 020
(12):1106, 8. doi: 10.3969/j.issn.1607-2286.2007.12

frontiersin.org


www.training.cochrane.org/handbook
https://doi.org/10.1136/bmj.l4898
www.training.cochrane.org/handbook
https://doi.org/10.1371/journal.pmed.1003082
https://doi.org/10.1186/s12874-019-0829-2
https://doi.org/10.1080/10618600.1998.10474787
https://doi.org/10.1080/10618600.1998.10474787
https://doi.org/10.1371/journal.pone.0076654
https://doi.org/10.1371/journal.pone.0076654
https://doi.org/10.3969/j.issn.1674-4985.2011.15.028
https://doi.org/10.3969/j.issn.1005-2720.2010.03
https://doi.org/10.3969/j.issn.1008-8849.2012.21.018
https://doi.org/10.3969/j.issn.1673-7555.2009.21.119
https://doi.org/10.3969/j.issn.1673-5552.2010.19.0034
https://doi.org/10.3969/j.issn.1005-4561.2012.07.011
https://doi.org/10.13192/j.issn.1000-1719.2018.08.036
https://doi.org/10.13192/j.issn.1000-1719.2018.08.036
https://doi.org/10.14009/j.issn.1672-2124.2010.11.012
https://doi.org/10.19621/j.cnki.11-3555/r.2009.04.043
https://doi.org/10.13192/j.issn.1000-1719.2019.01.029
https://doi.org/10.3969/j.issn.1672-4992.2017.02.018
https://doi.org/10.13517/j.cnki.ccm.2017.08.032
https://doi.org/10.13517/j.cnki.ccm.2017.08.032
https://doi.org/10.11723/ mtgyyx1007-9564201707010
https://doi.org/10.11723/ mtgyyx1007-9564201707010
https://doi.org/10.3969/j.issn.1008-8849.2012.21.014
https://doi.org/10.3969/j.issn.1672-5085.2011.23.154
https://doi.org/10.3969/j.issn.1672-5085.2011.23.154
https://doi.org/10.15912/j.cnki.gocm.2012.21.486
https://doi.org/10.19577/j.cnki.issn10074406.2007.03.003
https://doi.org/10.19577/j.cnki.issn10074406.2007.03.003
https://doi.org/CNKI:SUN:YXLT.0.2015-28-036
https://doi.org/CNKI:SUN:PLHY.0.2017-30-005
https://doi.org/10.7619/jcmp.201508007
https://doi.org/CNKI:SUN:XCYS.0.2020-12-049
https://doi.org/CNKI:SUN:QYWA.0.2017-14-097
https://doi.org/CNKI:SUN:QYWA.0.2017-14-097
https://doi.org/CNKI:SUN:RRJK.0.2020-14-A2R
https://doi.org/10.3969/j.issn.1005-4561.2009.11.011
https://doi.org/10.3969/j.issn.1671-7562.2014.05.025
https://doi.org/CNKI:SUN:YIYA.0.2011-21-018
https://doi.org/10.3969/j.issn.1004-0242.2007.12.023
https://doi.org/10.3969/j.issn.1004-0242.2007.12.023
https://doi.org/10.3969/j.issn.1008-8849.2009.15.026
https://doi.org/10.3969/j.issn.1674-4721.2012.07.022
https://doi.org/10.3969/j.issn.1006-1959.2013.15.107
https://doi.org/10.3969/j.issn.1006-1959.2013.15.107
https://doi.org/10.3969/j.issn.1672-2779.2013.05.026
https://doi.org/10.3969/j.issn.1672-2779.2013.05.026
https://doi.org/10.16367/j.issn.1003-5028.2016.04.0285
https://doi.org/10.16367/j.issn.1003-5028.2016.04.0285
https://cdmd.cnki.com.cn/Article/CDMD-10471-1015660801.htm.
https://cdmd.cnki.com.cn/Article/CDMD-10471-1015660801.htm.
https://doi.org/10.3969/j.issn.1607-2286.2007.12
https://doi.org/10.3389/fonc.2022.942941
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Xu et al.

60. Wang X. The effect of aidi injection combined with cisplatin in intrathoracic
perfusion therapy for lung cancer patients with malignant pleural effusion.
Contemp Med Forum (2014) 12(19):255-6. doi: CNKI:SUN:QYWA.0.2014-19-221

61. Liu C, Pan L, Zhou B. The curative effect of addie injection of traditional
Chinese medicine combined with cisplatin on the treatment of lung cancer with
hydrothorax. World Chin Med (2013) 8(12):1425-7. doi: 10.3969/j.issn.1673-
7202.2013.12.014

62. Zhang H, Che Y, Lu L, Xiong Q. Clinical efficacy of kanglaite injection
therapy in advanced lung cancer patients with pleural fluid infusion. Chin J Clin
Oncol Rehabil (2015) 22(05):577-9. doi: 10.13455/j.cnki.cjcor.2015.05.21

63. Sun L, Liu X, Fu J, Lu D. Local injection of aidi for malignant pleural
effusion. Med J Qilu (2005) 20(4):329-30. doi: 10.3969/j.issn.1008-
0341.2005.04.019

64. Hu Q, Wang H, Pan J. Observation of curative effect on yanshu injection for
advanced lung cancer patients with malignant pleural effusion. ] Chengdu Univ
TCM (2008) 31(01):15-7. doi: 10.3969/j.issn.1004-0668.2008.01.006

65. Fu J, Liu X. Observation of curative effect on addie's local injection for
malignant pleural effusion. J Clin Pulmonology (2005) 10(02):254. doi: 10.3969/
j.issn.1009-6663.2005.02.077

66. Xing H. Observation of clinical efficacy on malignant pleural effusion treated
with fufangkushen injection by intracavitary perfusion. Chin ] Modern Med
Application (2013) 7(17):84-5. doi: 10.14164/j.cnki.cn11-5581/r.2013.17.204

67. Wang K, Long X. Comparison of curative effect on brucea javanica oil
emulsion and cisplatin by intracavitary perfusion for malignant pleural effusion
caused by lung cancer. China Med (2010) 5(6):513-4. doi: 10.3760/cma.j.issn.1673-
4777.2010.06.011

68. Wang J, Jia X. Clinical observation on treating malignant pleural effusion
with aidi injection. Chin ] Modern Med Application (2013) 7(16):122-3.
doi: 10.14164/j.cnki.cn11-5581/r.2013.16.208

69. Qi F, Li A, Inagaki Y, Kokudo N, Tamura S, Nakata M, et al. Antitumor
activity of extracts and compounds from the skin of the toad bufo bufo gargarizans
cantor. Int Immunopharmacol (2011) 11(3):342-9. doi: 10.1016/j.intimp.2010.12.007

70. Li H,Ji Y, Zhang S, Gao Z, Hu C, Jiang R, et al. Kangai injection combined
with platinum-based chemotherapy for the treatment of stage III/IV non-small cell
lung cancer: a meta-analysis and systematic review of 35 randomized controlled
trials. J Cancer (2019) 10(21):5283. doi: 10.7150/jca.31928

Frontiers in Oncology

16

10.3389/fonc.2022.942941

71. Pu]J, Tang X, Zhuang X, Hu Z, He K, Wu Y, et al. Matrine induces apoptosis
via targeting CCR7 and enhances the effect of anticancer drugs in non-small cell
lung cancer in vitro. Innate Immunity (2018) 24(7):394-9. doi: 10.1177/
1753425918800555

72. Wang W, You R, Qin W, Hai L, Fang M, Huang G, et al. Anti-tumor
activities of active ingredients in compound kushen injection. Acta Pharmacologica
Sinica (2015) 36(6):676-9. doi: 10.1038/aps.2015.24

73. Xiao Z, Jiang Y, Wang C-Q, Hu S-S, Huang X-R, Chen X-F, et al. Clinical
efficacy and safety of aidi injection combination with vinorelbine and cisplatin for
advanced non-small-cell lung carcinoma: A systematic review and meta-analysis of
54 randomized controlled trials. Pharmacol Res (2020) 153:104637. doi: 10.1016/
j.phrs.2020.104637

74. Huang X, Qin J, Lu S. Kanglaite stimulates anticancer immune responses
and inhibits HepG2 cell transplantation—induced tumor growth. Mol Med Rep
(2014) 10(4):2153-9. doi: 10.3892/mmr.2014.2479

75. Yan Z, Zhang B, Huang Y, Qiu H, Chen P, Guo GF. Involvement of
autophagy inhibition in brucea javanica oil emulsion-induced colon cancer cell
death. Oncol Letters (2015) 9(3):1425-31. doi: 10.3892/01.2015.2875

76. Kibret T, Richer D, Beyene J. Bias in identification of the best treatment in a
Bayesian network meta-analysis for binary outcome: a simulation study. Clin
Epidemiol (2014) 6:451. doi: 10.2147/CLEP.S69660

77. Yang X, Wei X, Jiang L. Network meta-analysis of 5 kinds of TCM injections
in the treatment of malignant pleural effusion. China Pharmacy (2017) 28
(33):4686-90. doi: 10.6039/j.issn.1001-0408.2017.33.22

78. Li B, Yuan Q, Wang Y, Shi M, Ren X, Dong Y. Network meta-analysis of 8
traditional Chinese medicine injections combined with cisplatin for malignant
pleural effusion. Chin J Hosp Pharm (2019) 39(10):1052-7. doi: 10.13286/
j.cnki.chinhosppharmacyj.2019.10.13

79. Schwartzberg LS, Arena FP, Bienvenu BJ], Kaplan EH, Camacho LH,
Campos LT, et al. A randomized, open-label, safety and exploratory efficacy
study of kanglaite injection (KLTi) plus gemcitabine versus gemcitabine in
patients with advanced pancreatic cancer. J Cancer (2017) 8(10):1872-83. doi:
10.7150/jca.15407

80. Garin A, Baryshnikov AY, Kadagidze Z, Bazin I. The experience of kanglaite
injection gained in nn blokhin russian cancer research center rams. Clin Biotherapy
(2006) 5(2):98-104.

frontiersin.org


https://doi.org/CNKI:SUN:QYWA.0.2014-19-221
https://doi.org/10.3969/j.issn.1673-7202.2013.12.014
https://doi.org/10.3969/j.issn.1673-7202.2013.12.014
https://doi.org/10.13455/j.cnki.cjcor.2015.05.21
https://doi.org/10.3969/j.issn.1008-0341.2005.04.019
https://doi.org/10.3969/j.issn.1008-0341.2005.04.019
https://doi.org/10.3969/j.issn.1004-0668.2008.01.006
https://doi.org/10.3969/j.issn.1009-6663.2005.02.077
https://doi.org/10.3969/j.issn.1009-6663.2005.02.077
https://doi.org/10.14164/j.cnki.cn11-5581/r.2013.17.204
https://doi.org/10.3760/cma.j.issn.1673-4777.2010.06.011
https://doi.org/10.3760/cma.j.issn.1673-4777.2010.06.011
https://doi.org/10.14164/j.cnki.cn11-5581/r.2013.16.208
https://doi.org/10.1016/j.intimp.2010.12.007
https://doi.org/10.7150/jca.31928
https://doi.org/10.1177/1753425918800555
https://doi.org/10.1177/1753425918800555
https://doi.org/10.1038/aps.2015.24
https://doi.org/10.1016/j.phrs.2020.104637
https://doi.org/10.1016/j.phrs.2020.104637
https://doi.org/10.3892/mmr.2014.2479
https://doi.org/10.3892/ol.2015.2875
https://doi.org/10.2147/CLEP.S69660
https://doi.org/10.6039/j.issn.1001-0408.2017.33.22
https://doi.org/10.13286/j.cnki.chinhosppharmacyj.2019.10.13
https://doi.org/10.13286/j.cnki.chinhosppharmacyj.2019.10.13
https://doi.org/10.7150/jca.15407
https://doi.org/10.3389/fonc.2022.942941
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Chinese herbal injections versus intrapleural cisplatin for lung cancer patients with malignant pleural effusion: A Bayesian network meta-analysis of randomized controlled trials
	1 Introduction
	2 Methods
	2.1 Search strategy
	2.2 Eligibility criteria
	2.2.1 Types of studies
	2.2.2 Types of patients
	2.2.3 Types of interventions
	2.2.4 Types of outcomes

	2.3 Study selection and data extraction
	2.4 Risk of bias assessment
	2.5 Quality of evidence assessment
	2.6 Statistical analysis

	3 Results
	3.1 Search results
	3.2 Characteristics of included studies
	3.3 Risk of bias assessment
	3.4 Pairwise meta-analysis
	3.5 Network meta-analysis
	3.5.1 Clinical effective rate
	3.5.2 The improvement rate of KPS score
	3.5.3 Incidence of gastrointestinal reactions
	3.5.4 Incidence of leukopenia
	3.5.5 Incidence of chest pain
	3.5.6 Incidence of fever

	3.6 Publication bias
	3.7 Confidence in evidence

	4 Discussion
	4.1 Summary of evidence
	4.2 Strengths and limitations

	5 Conclusions
	Data availability statement
	Author Contributions
	Funding
	Supplementary material
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


