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Abstract. - OBJECTIVE: The aim is to per-
form a network meta-analysis to evaluate the ef-
fect of different Chinese medicines combined
with Western medicine treatment (WMT) on the
28-day mortality of patients with sepsis.

MATERIALS AND METHODS: We searched
multiple databases for randomized controlled
trials (RCTs), using keywords such as sepsis,
Shenfu, Shenmai, Shengmai, Dahuang Fuzi, Xue-
bijing, and mortality. The databases we searched
included the China Knowledge Network (CNKI),
Wanfang database, the Chinese scientific jour-
nal database (VIP), the Chinese biomedical liter-
ature database (CBM), PubMed, Embase and Co-
chrane. The collection time was from inception
through September 22, 2020. Two researchers
independently screened the articles, extracted
data, and assessed the quality of the evidence.
Statal5 was used for network meta-analysis,
and Excel was used to summarize the list of ad-
verse reactions.

RESULTS: Twenty-nine studies with a total of
3201 patients were included in this study. Com-
bined with WMT, Shenfu injection [OR = 0.63,
95% CI = (0.47, 0.83)] and Xuebijing injection [OR
= 0.71, 95% CI = (0.52, 0.96)] can significantly re-
duce 28-day mortality among patients with sep-
sis, while Shenmai injection [OR = 0.40, 95% CI
= (0.16, 1.03)] and Dahuang Fuzi decoction [OR
= 1.00, 95% CI = (0.48, 2.10)] cannot significant-
ly improve on the 28-day mortality. The effica-
cy ranking is as follows: Shenmai group (level
of evidence: low) > Shenfu group (level of evi-
dence: low) > Xuebijing group (level of evidence:
very low) > WMT group > Dahuangfuzi group
(level of evidence: very low).

CONCLUSIONS: Combined with WMT, Shenfu
injection or Xuebijing injection can reduce the

28-day mortality among patients with sepsis.
The Shenfu group had the best effect on out-
comes, and its level of evidence was higher than
that of the Xuebijing group.

Key Words:
Integrative medicines, Sepsis, 28-day mortality, Net-
work meta-analysis.

Introduction

Sepsis is a symptom of imbalance in a host’s
response to infection, which results in life-threat-
ening organ damage', and it has a high rate of
morbidity and mortality®. It is currently believed
that inflammatory response combined with im-
munosuppression is a common factor that causes
sepsis’; cytokine storms are a direct cause of sep-
sis*; and vascular endothelial injury and micro-
thrombosis directly cause organ dysfunction after
sepsis’. Therefore, patients with sepsis need bun-
dled treatments, including anti-infection, immune
regulation, anti-coagulation, and organ protec-
tive interventions, among which anti-infection is
the most critical®. However, some studies”® have
shown that there has been no significant reduction
in the mortality rate for sepsis treated by Western
medicine in the past 10 years, despite the contin-
uous updating of sepsis diagnosis and treatment.

In China, traditional Chinese medicine com-
bined with Western medicine treatment (WMT)
is often used in treating sepsis. Clinical studies’'?
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have shown that Shenfu injection, Shenmai in-
jection, Xuebijing injection, Dahuang Fuzi de-
coction and other traditional Chinese medicine
preparations can reduce the 28-day mortality of
patients with sepsis, and some conclusions have
been supported by meta-analysis'''2,

Shenfu injection is derived from the ancient
formula “Shenfu Tang”, which is composed of
Renshen and Fuzi and has the effects of recuper-
ating depleted Yang and rescuing patients from
collapse, thus replenishing Qi. Dahuang Fuzi
Tang is derived from the “Synopsis of Golden
Chamber” by Zhang Zhongjing, a medical sage.
It consists of Dahuang, Pao Fuzi and Xixin, with
the effects of warming up Yang-Qi, dispersing
pathogenic cold to resolve masses, eliminating
the accumulation of toxins, and alleviating pain.
Xuebijing injection uses an effective substance
extracted from Honghua, Chishao, Chuanxiong,
Danshen and Danggui through modern science
and technology and has the effects of resolving
blood stasis and detoxification. Modern pharma-
cology has confirmed that these four prescriptions
have anti-shock effects.

However, the existing reports consist of the
meta-analysis reporting on the efficacy of two of
these treatments in sepsis, while a network me-
ta-analysis that could compare the effects of mul-
tiple Chinese medicines on the 28-day mortality
of sepsis has not yet been reported. This study
uses the network meta-analysis method to rank
the efficacy of these integrative medicines used in
the treatment of sepsis to reduce 28-day mortality
and to provide a reliable evidence-based approach
for clinical use.

Materials and Methods

This network meta-analysis was performed
according to the Cochrane Handbook for Sys-
tematic Reviews of Interventions. The proto-
col for this study is available in PROSPERO
(CRD42020192371).

Inclusion and Exclusion Criteria

The inclusion criteria were identified by the Par-
ticipants, Interventions, Comparisons, Outcomes,
and Study design (PICOS) framework: (1) Par-
ticipants: adults diagnosed with sepsis. (2) Inter-
vention and Comparisons: The control group was
treated with Western medicine treatment (WMT).
Each treatment group was treated with one or
more Chinese medicines in addition to the WMT

of the control group; treatments included Shenfu
injection, Shenmai injection, Shengmai injection,
Dahuang Fuzi decoction, and Xuebijing injection.
(3) Outcomes: Twenty-eight-day mortality was the
primary outcome because the impact of adverse
reactions was far less than that of death. The sec-
ondary outcome was adverse reactions. (4) Study
design: RCTs.

The exclusion criteria were as follows: (1) low
quality studies (judgement criteria are detailed
below, in 2.4. Evaluation method for literature
quality); (2) inability to obtain relevant data or the
full text; (3) repeated publication; (4) only 1 study
was included; and (5) unreliable data.

Search Strategy

The Chinese scientific journal database (VIP),
the Chinese biomedical literature database (CBM),
the China Knowledge Network (CNKI), the Wan-
fang database, PubMed, Embase, and Cochrane
were searched from inception through September
22, 2020. The language was Chinese or English.
The search parameters were as follows (an example
from Embase):

1) ‘sepsis’exp OR ‘pyemia’:ab, ti OR ‘py-
emias’:ab, ti OR ‘pyohemia’ab, ti OR ‘pyohe-
mias’ab, ti OR ‘pyaemia’:ab, ti OR ‘pyaemias’:ab,
ti OR ‘septicemia’:ab, ti OR ‘septicemias’ab, ti
OR ‘poisoning, bloodab, ti OR ‘blood poison-
ing”:ab, ti OR ‘blood poisonings’”ab, ti OR ‘poi-
sonings, blood’:ab, ti OR ‘severe sepsis’ab, ti OR
‘sepsis, severe’:ab, ti OR ‘septic shock’:ab, ti OR

2) ‘shenfuab, ti OR ‘shenmai’:ab, ti OR ‘da-
huang fuzi:ab, ti OR ‘shengmai’ab, ti OR ‘xue-
bijing’:ab, ti

3) ‘mortality’’exp OR ‘mortalities™ab, ti OR
‘case fatality rate’:ab, ti OR ‘case fatality rates’:ab,
ti OR ‘rate, case fatality’ab, ti OR ‘rates, case
fatality”ab, ti OR ‘death rate’ab, ti OR ‘death
rates:ab, ti OR ‘rate, death’ab, ti OR ‘rates,
death™ab, ti OR ‘mortality rate’ab, ti OR ‘mor-
tality rates’ab, ti OR ‘rate, mortality’ab, ti OR
‘rates, mortality’:ab, ti

4) #1 AND #2 AND #3 AND [randomized
controlled trial]/lim

Data Extraction and Assessment

Data were independently extracted and en-
tered into a data-collection form by two review-
ers (Chen Huilin and Li Zhen). After extraction,
any disagreements were resolved by consulting a
third reviewer (Yang Yuedong). For missing data,
the author was contacted by email or phone to ob-
tain the information. When the author could not
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be contacted, the literature was excluded. Study
ID, time of publication, language, sample, gender,
age, intervention, disease course, and outcomes
were included.

Evaluation Method for Literature Quality
The Cochrane risk of bias assessment was used
to evaluate the risk of bias. Trials were consid-
ered high quality if they included randomization
sequence generation, the blinding of participants
and personnel, and the blinding of outcome as-
sessments, which were assessed as having a low
risk of bias according to the study parameters of
Zhao et al'®*. When 7 risk of bias items in the liter-
ature were evaluated as low risk, it was recorded
as 0 points; if there was 1 high-risk item among
the 7 items, then it was recorded as -2 points; and
the rest were recorded as -1 point. This score was
used to GRADE each study’s evidence level.

Network Meta-Analysis

Homogeneity and similarity were tested from
the perspective of clinical (PICOS) and method-
ology (research design and quality), and homo-
geneity was tested by statistics (7). If the PICOS
research design and quality were the same or sim-
ilar, and if P <50%, then network meta-analysis
was performed. Other, heterogeneous literature
was identified and excluded. Consistency: If there
was a closed loop, the dot method was used to test
for inconsistency.

This network meta-analysis was based on the
frequency method, and selected odds ratios (ORs)
and 95% CIs were used for calculation. Stata
15.0 software was used to evaluate the curative
effect of different Chinese medicines on the 28-
day mortality of sepsis by using a random effects
model and to draw the network evidence plot, the
cumulative ranking graph, and the funnel plot.

Network evidence plot: Scattered points rep-
resent different interventions, and the size of
the points represents their corresponding sam-
ple. The line between the two points represents
a direct comparison, and the thickness of the line
represents the number of corresponding original
studies. The yellow line indicates that at least one
original study was blinded or a multicentre study,
and the green line indicates that the related stud-
ies were all unblinded and single-centre studies.

Cumulative ranking probability graph: Surface
under cumulative ranking (SUCRA) was used to
evaluate the cumulative ranking probability of
different treatments. The larger the SUCRA was,
the higher its corresponding ranking.

Funnel plot: The horizontal axis shows the dif-
ference in the effect value, and the vertical axis
shows the standard error of the effect value. If the
included studies were symmetrically distributed
on both sides of the vertical line at X = 0 and were
within 95% Cls, then the publication bias was
small. Otherwise, the publication bias was great-
er. Dots with different colours indicate different
types of research, and the number of dots of the
same colour represents the number of studies.

GRADE Evidence Level

The GRADE evidence level includes 5 items:
study limitations, imprecision, inconsistency, in-
directness, and publication bias. Study limitations:
The respective literature quality evaluation scores
(ROB results) and the corresponding proportions
of the network contribution estimates were mul-
tiplied to obtain the initial score, and the initial
scores were added to obtain the final score, which
was then rounded up. The item was not downgrad-
ed if it had O points, it was downgraded by one
level if it had -1 points, and it was downgraded by
two levels if it had -2 points. Imprecision: An RR
value <0.75 was used as the standard. An item was
not downgraded if it met the standard; otherwise,
it was downgraded by one level. Inconsistency:
and p-values were used for evaluation. The item
was not downgraded if there was no heterogene-
ity; otherwise, it was downgraded by one level.
Indirectness: the consistency of the PICOS among
the groups was compared. An item was not down-
graded if the groups were consistent; otherwise, it
was downgraded by one level. Publication bias: a
funnel graph was used to qualitatively assess pub-
lication bias. The item was not downgraded if pub-
lication bias existed. When publication bias did not
exist or the original research included fewer than
10 studies, it was downgraded by one level.

Results

Results of the Search

A total of 915 studies (206 records from CNKI,
265 records from WANGFANG, 227 records
from VIP, 201 records from CBM, 5 records from
PubMed, and 11 records from Embase) were re-
trieved from the Chinese and English databases,
and 0 were obtained from other sources. After
duplicate studies were removed, 330 studies were
retained. Ultimately, 29 studies'*** were included
in the study based on the inclusion and exclusion
criteria (Figure 1). In particular, “Shengmai injec-
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following databases

915 of records were identified through the

(VIP=227 CBM=201 WF=265 CNKI=206| |identified through other
Pubmed=5 Embase=11 Cochrane=0) sources

0 of additional records

Identification

!

330 of records screened
after duplicates removed

>

|Screening|

meta-analysis, animal experiment,
Non-RCT, inconsistent study subjects
or interventions, no relevant outcomes)

132 of records excluded (reviews or

y

198 of full-text articles
assessed for eligibility

[ Enigibility |

P

169 of full-text articles excluded, with
reasons (no clear random method,
inconsistent interventions, no relevant
outcomes, duplicate publication, same
study, just a protocol, contradictory data)

y

[Included|

29 of studies included in quantitative synthesis (network meta-analysis) |

Figure 1. Flowchart of the study-selection process.

tion”, “Xuebijing injection combined with Shen-
fu injection” and “Xuebijing injection combined
with Dahuang Fuzi Decoction” were excluded,
with only 1 study remaining in the end.

Characteristics of Included Studies

Among the final studies included, there were
27 Chinese studies'*'"'*20:2>42and 2 English stud-
ies'®?! both of which were dual-arm studies (Ta-
ble I). Shenfu injection'***, Shenmai injection*?’,
Dahuang Fuzi decoction®%, and Xuebijing injec-
tion***? were included in these studies.

Evaluation of Study Quality

Randomization sequence generation: All stud-
ies had clear, random methods, so all the studies
were low risk. Allocation concealment: Only
1 study used allocated concealment, which was
low risk?!, and the risks of the other studies were
unclear'*2%2>42_ Blinding: The use of blinding did
not affect mortality, so studies that used blinding
were low risk. Incomplete outcome data: One
study was high risk due to the excessive number
of missed follow-ups®, and the risks of the re-
maining studies were unclear'*2*?42 Selective
reporting: 21 studies were low risk for contain-

ing negative results and no commercial coopera-
tion'15:18-21,23-32, 35, 36.38-40 " an( the risks of the other
studies were unclear'¢-'#223334374142 " Other biases:
Three studies were high risk due to their lack of
baseline data comparisons*”**<7, and the risks of
the remaining studies were low'#2¢-236:3842 The
risk of bias graph is shown in Figure 2, and the
risk of bias summary is shown in Table IL.

Homogeneity, Similarity, and Consistency

The PICOS and methodology of the 29 ar-
ticles included in this study were compared.
PICOS: All patients came from hospitals; the
inclusion and exclusion criteria were similar;
the treatment groups were treated with West-
ern medicine; and the age, gender distribution,
dosage, and course of treatment in the studies
were roughly the same. Except for Dahuang Fuzi
decoction, the rest of the treatment medications
were intravenous medications. Methodology: All
studies were RCTs of high quality, and the ana-
lytic strategy was the same. Statistics: °<50%.
Therefore, the literature included in this study
conformed to the principles of homogeneity and
similarity. Since there was no closed loop, the
consistency test was not needed.
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Table 1. Basic characteristics of the included studies.

Li et alt* Trt: 13/12 Trt: 67.64+14.49 | Trt: WMT+Shenfu In-
2019 Chinese 50 (25/25) Cont: jection 60 m1/24 h 7 1
Cont: 17/8 68.84+15.80 Cont: WMT
s Trt: 18/14 _ Trt: WMT+Shenfu
g(‘) 5 A" | Chinese | 64 (32/32) g“' 394;1512 , | Injection 100 /24 |7 1
Cont: 19/13 ont #2202 | Cont: WMT
) Trt: 53.16£12.08 | Trt: WMT+Shenfu
Zﬁ“zgo?tg Chinese | 102 (51/51) g)‘m”z/gj‘z s |cont Injection 60 ml/24h | 14 1
: 52.63£12.75 | Cont: WMT
) Trt: 58.62+17.37 | Trt: WMT+Shenfu
fl}l‘?g(gnegt Chinese | 116 (58/58) g”hf, 12/5/729 Cont: Injection 60 ml/24h | 14 1
ont: 57.46+16.27 Cont: WMT
Trt: WMT+Shenfu
Zhang et . Trt: 43/35 Trt: 59.3+16.4 o
English 157 (78/79) Injection 100 ml/24h |7 12
18 . o
al'® 2017 Cont:45/34 | Cont: 58.65172 | [Vecan '
) Trt: 71.43£9.21 | Trt: WMT+Shenfu In-
fﬁ‘fggf; Chinese |71 (36/35) gﬂﬁtl- 92/(1)/71 S Cont: jection 100ml/24h |7 1
ont: 69.37+10.35 Cont: WMT
Trt: WMT+Shenfu In-
Wang et . Trt: 31/27 Trt: 53.06+£5.43 |. .
Chinese 116 (58/58) jection 200 ml/24 h 7 1
20 o o
al* 2017 Cont: 32/26 Cont: 52.65+5.55 Cont: WMT
. Trt: WMT+Shenfu In-
Lietal®! . Trt: 64/38 Trt: 54.0+£16.9 .o
English 199 (82/83) . . jection 100 m1/24 h 5 12
2016 Cont: 6037 [Cont: 5405169 [0 0
Yao et . ) Trt: WMT+Shenfu In-
al2 Chinese |40 (20/20) g;ltl,zl/ § p 521536'2326'46 jection 100ml/24h |15 1
2015 : P03.2£6.6 I oon WMT
. Trt: 54.90+14.70 | Trt: WMT+Shenfu In-
23 N
e A Chinese | 84 (42/42) 51;'1582/;;‘17 Cont: jection 200 ml24h |7 1
: 57.50416.10 | Cont: WMT
. Trt: 70.25+£19.56 | Trt: WMT+Shenfu
Zheng el | Chinese | 78 (38/40) (T:Etﬁﬁozg/glg Gort: Tnjectionl00 ml/Z4h |7 12
: 69.48£10.13 | Cont: WMT
. Trt: WMT+Shenfu
25 . .
g(;‘llzet | Chinese |68 (36/32) 3“:131.1501/ 8 (legﬁﬂgs'gisfig , | mjection 100 /24 |7 1
’ T ’ Cont: WMT
. . Trt: WMT+Shenmai
Zhouct |Chinese  |50(25/25) | 1L s LS 7 | Injection 100 mi24h |7 1
. T ’ Cont: WMT
. Trt: WMT+Shenmai
s | Chinese  [51.26125) {31720 (T:I(')tl'lf%'gj;fl'g | | miection 50 mi24h |14 1
T ’ Cont: WMT
Zhane et Trt: WMT+Dahuang
208 S |Chinese  |72(36/36)  |41/31 473103 Fuzi Tang 2 times/24 h | 3 1
Cont: WMT
. . Trt: WMT+Dahuang
ggagglgt Chinese | 68 (34/34) (T:r(fmz 11/ ;/31 S gg%g%ig% Fuzi Tang 2 times/24 h |3 12
’ T ’ Cont: WMT
. . . Trt: WMT+Xuebijing
Pang el [Chinese | 190 (95/95) (T:Ztﬁfgs/ggs e 0%y | Injection 100ml24h |7-10 |1
. T ’ Cont: WMT
Trt: 59.38+12.12 | Trt: WMT+Xuebijing
31 .
gg‘zloet A Chinese | 80 (40/40) ggﬁtzéz/;;‘n Cont: Injection 200 ml24h |7 1
: 57.95:13.64  |Cont: WMT
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Table I. (Continued). Basic characteristics of the included studies.

Age Methods Course
ID Language year) of Treatment (d) Outcomes
Trt: WMT+Xuebijing
Wang et . Trt: 28/17 Trt: 53.01+£9.24 o
al2 2019 Chinese 90 (45/45) Cont: 25/20 Cont: 52.59+8.97 Injec.tlon 200 ml/24h |7 1
Cont: WMT
Trt: WMT+Xuebijing
Dou et . Trt: 27/18 Trt: 61.0+14.8 N
al® 2018 Chinese 91 (45/46) Cont: 29/17 Cont: 58.3+15.6 Injec.tlon 200 ml/24h |5 1
Cont: WMT
. ) Trt: 50.25+12.31 | Trt: WMT+Xuebijing
Pang e | Chinese |80 (40/40) 225542/;/61 s |cont Tnjection 100 ml/24h |7 !
: 50.14+12.22 Cont: WMT
. Trt: 50.33+£12.47 | Trt: WMT+Xuebijing
ff}f“zlgf; Chinese |64 (32/32) Er;ﬁtlézgfg Cont: Injection 100 ml24h |7 1
’ 49.64+11.92 Cont: WMT
Trt: WMT+Xuebijing
Chen et . 731 Trt: 284/108 S
al%2013 | Chinese | 395339) | Cont: 244/95 | NR g’gfl‘t’“%\igo e L
Cui et al¥? Trt: WMT+Xuebijing
2012 Chinese 164 (82/82) (91/73 52.7£17.6 Injection 150 ml/24 h | NR 12
Cont: WMT
. Trt: 60.15+14.93 | Trt: WMT+Xuebijing
Yaget | Chinese |65 (33/32) g‘hgoz/ %/311 St Injection 100 ml24h |6 !
) 61.08+16.01 Cont: WMT
. 3 . Trt: 57.26£16.81 | Trt: WMT+Xuebijing
12‘(‘)11 o A Chinese |21 (11/10) EEZZ/ ‘7‘ 5 Cont: Injection 200 ml24h |NR |1
) 58.75+16.24 Cont: WMT
. Trt: 59.04+18.32 | Trt: WMT+Xuebijing
Yaos | |Chinese |78 40/38) g)tmz 12/;/911 Tt Tnjection 100 ml24h |7 1
i 52.13+£22.21 Cont: WMT
. Trt: WMT+Xuebijing
Liu et al*! . Trt: 44/28 Trt: 44.3+12.7 __—
2010 Chinese 142 (72/70) Cont: 39/31 Cont- 42 8413 5 Injec.tlon 100 ml/24h |7 1
Cont: WMT
Sone et Trt: WMT+Xuebijing
al®? %01 0 Chinese 53 (27/26) |NR NR Injection 200 ml/24 h |8 1
Cont: WMT

Note: Trt: treatment group; Cont: control group; WMT: Western medicine treatment; NR: no report; 1: 28-day mortality; 2:
Adverse reactions.

Random sequence generation (selection bias)

Blinding of outcome assessment (detection bias)

Allocation concealment (selection bias) I

Selective reporting (reporting bias)

Blinding of participants and personnel (performance bias)

Incomplete outcome data (attrition bias)

Other bias

I
0%

T T
25% 50%

T
75%

1
100%

. Low risk of bias

D Unclear risk of bias

. High risk of bias

Figure 2. Risk of bias graph.
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Table II. Risk of bias summary.

Blinding Blinding
Random Allocation .qf of L Selective | Other
Study sequence participants outcome . . Score
) concealment outcome reporting | bias
generation and assessment data
personnel
Li et al'* Random . . . .
2019 number table Unclear low risk low risk Unclear low risk | low risk -1
Li et al®® Random . . . .
2019 number table Unclear low risk low risk Unclear low risk | low risk -1
Wang et Random . . .
al'2018 | number table Unclear low risk low risk Unclear Unclear | low risk -1
Zhang et Random . . .
al72018 | number table Unclear low risk low risk Unclear Unclear | low risk -1
Random
lelsa ng et numb{?r Unclear low risk low risk Unclear low risk | low risk -1
al'® 2017 generation
system
Zhang et Random . . . .
al2017 | number table Unclear low risk low risk Unclear low risk | low risk -1
Wang et Random . . . .
al® 2017 | number table Unclear low risk low risk Unclear low risk | low risk -1
Li et al* Randomize Distribution low risk low risk Too many lost | low risk | low risk -2
2016 code center to follow-up
without
explanation
Yao et Random Unclear low risk low risk Unclear Unclear | low risk -1
al” number table
2015
Li et al® Envelope Unclear low risk low risk Unclear low risk | low risk -1
2015
Zheng et Random . . . .
al® 2014 | number table Unclear low risk low risk Unclear low risk | low risk -1
Qiu et al® Random . . . .
5012 number table Unclear low risk low risk Unclear low risk | low risk -1
Zhou et Random . . . .
al2016 | number table Unclear low risk low risk Unclear low risk | low risk -1
Ren et al”’ Random Unclear low risk low risk Unclear low risk | Lack of
2015 number table baseline
data -2
compar-
ison
Zhang et Random Unclear low risk low risk Unclear low risk | Lack of
al*® 2017 | number table baseline
data )
compar-
ison
Huang et Random . . . .
al 2016 | number table Unclear low risk low risk Unclear low risk | low risk -1
Jiang et Random . . . .
al® 2020 | number table Unclear low risk low risk Unclear low risk | low risk -1
Sun et al’! Random . . . .
2020 number table Unclear low risk low risk Unclear low risk | low risk -1
Wang et Random . . . .
al22019 | number table Unclear low risk low risk Unclear low risk | low risk -1
Dou et al** | Random num- . . .
2018 ber table Unclear low risk low risk Unclear Unclear | low risk -1
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Table Il. {Continued). Risk of bias summary.

Blinding | pgjindin
Random . of 9 Incomplete .
Allocation et of Selective | Other
Study sequence participants outcome - ; Score
p concealment outcome reporting | bias
generation and assessment data
personnel
Jiang et . . .
al® 2017 Draw lots Unclear low risk low risk Unclear Unclear | low risk -1
Zhang et Random . . . .
al2017 | number table Unclear low risk low risk Unclear low risk | lowrisk | -1
Chen et Random . . . .
al2013 | number table Unclear low risk low risk Unclear low risk | low risk -1
Cui et al¥’ Random Lack of
2012 number table baseline
Unclear low risk low risk Unclear Unclear data 2
compar-
ison
Yang et Random . . . .
al®2012 | number table Unclear low risk low risk Unclear low risk | low risk | -1
3 39
Liuetal Random Unclear low risk low risk Unclear low risk | low risk -1
2011 number table
Table Ill. Comparison results of different interventions.
Shenfu group
1.56 (0.59,4.15) Shenmai group
0.63 (0.28,1.39) 0.40 (0.12,1.33) Dahuang Fuzi group
0.89 (0.59,1.34) 0.57 (0.21,1.53) 1.42(0.63,3.17) Xuebijing group
0.63 (0.47,0.83) 0.40 (0.16,1.03) 1.00 (0.48,2.10) 0.71 (0.52,0.96) WMT |

Network Evidence Plot

There were 5 medication regimens: conven-
tional WMT, Shenfu injection combined with
WMT (Shenfu group), Shenmai injection com-

bined with WMT (Shenmai group), Dahuang
Fuzi decoction combined with WMT (Dahuang
Fuzi group), and Xuebijing injection combined
with WMT (Xuebijing group). The Shenfu

Table IV. Adverse reactions.

Study Adverse reactions

Zhang et al'® 2017 | Trt: Headache (4/78), Faster heart rate (5/78)
Cont: NR

Lietal*'2016 Trt: Ttching (1/102)
Cont: NR

Zheng et al** 2014 | No obvious adverse reactions in both groups

Huang et al® 2016 | Trt: Nausea and vomit (7/34), Reflux (8/34), Bloating (12/34), Diarrhoea (2/34), Gastric residue >500
ml (7/34), Hypernatremia (12/34), Hyperchloremia (7/34), Hypokalaemia (12/34), Gastrointestinal
bleeding (0/34)
Cont: Nausea and vomit (5/34), Reflux (3/34), Bloating (5/34), Diarrhoea (3/34), Gastric residue >500
ml (4/34), Hypernatremia (15/34), Hyperchloremia (12/34), Hypokalaemia (16/34), Gastrointestinal
bleeding (1/34)

Chen et al** 2013 No obvious adverse reactions in both groups

Cui et al*’ 2012 Trt: Adverse reaction rate (12/82)

Cont: Adverse reaction rate (21/82)

Note: Trt: treatment group; Cont: control group; NR: no report.
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Table V. GRADE evidence level.

Comparison limsi::siz ns Imprecision | Inconsistency| Indirectness Publl)iicaastion GRADE
Shenfu group Downgrade No downgrade | No downgrade | No downgrade Downgrade ++oo0
Shenmai group Downgrade No downgrade | No downgrade | No downgrade Downgrade ++oo
Dahuang Fuzi group Downgrade Downgrade | No downgrade | No downgrade | Downgrade +o000
Xuebijing group Downgrade Downgrade No downgrade | No downgrade Downgrade +o000

group and Xuebijing group included the largest
number of studies. In the Shenfu group, the Da-
huang Fuzi group, and the Xuebijing group, at
least one of the studies reported blinding or was
a multicentre study. There was no closed loop
between the studies (Figure 3).

Funnel Plot

The dot on the left was scattered, while dots on
the right were concentrated near X=0. There was
a dot in the lower right corner, suggesting a small
sample effect (Figure 4). The symmetry of the
Shenfu group and the Xuebijing group was poor,
indicating a certain publication bias. It was im-
possible to judge publication bias in the Shenmai
group and the Dahuang Fuzi group because there
were too few studies.

Comparison Results of Different
Treatments

The 28-day mortality in the Shenfu group
[OR=0.63, 95% CI=(0.47, 0.83)] and the Xuebijing
group [OR=0.71, 95% CI=(0.52, 0.96)] was lower
than that of the WMT group, and the differences
were statistically significant (Table III). The 28-
day mortality in the Shenmai group [OR=0.40,
95% CI=(0.16, 1.03)] and the Dahuang Fuzi group
[OR=1.00, 95% CI=(0.48, 2.10)] did not change
significantly. Compared with each other, the dif-
ferences among the other interventions were not
statistically significant.

SUCRA for 28-Day Mortality
The Dahuang Fuzi group and WMT group
had the highest 28-day mortality. The Xuebijing

Shenmai

L
Dahuang fuzi

.Shenfu

Xuebijing

Figure 3. Network evidence plot.
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Figure 4. Funnel plot.

group and Shenfu group had lower 28-day mor-
tality. The Shenmai group had the lowest 28-day
mortality. The curative effect was ranked as fol-
lows: Shenmai group > Shenfu group > Xuebijing
group > WMT > Dahuang Fuzi group (Figure 5).

Adverse Reactions

Only 6 studies reported adverse reac-
tions!212429.3637 byt the adverse reactions re-
ported in the 6 studies were not consistent; thus,
meta-analysis could not be performed. Therefore,
adverse reactions are presented as a list only (Ta-
ble IV).

GRADE Evidence Level

The evidence levels of the Shenfu group and
the Shenmai group were both low, and those of
the Dahuang Fuzi group and the Xuebijing group
were very low (Table V).

Discussion

Sepsis 1.0 provides a novel definition and diag-
nostic criteria for sepsis. It is believed that sepsis
is a systemic inflammatory response syndrome
(SIRS) caused by infection, and the diagnostic

criterion is infection + SIRS*. Sepsis 2.0 main-
tains the definition of sepsis 1.0 and adds specific
diagnostic indicators (a total of 21 diagnostic indi-
cators). The diagnostic criteria are > 2 diagnostic
indicators + Sepsis 1.0*. In Sepsis 3.0, SIRS is
replaced by organ dysfunction. It is believed that
sepsis is a life-threatening disease of organ dys-
function caused by host-response imbalance due
to infection. The sequential organ failure assess-
ment (SOFA) score was used as diagnostic crite-
ria, that is, infection + SOFA score > 2 points®.
However, over the past 10 years, the mortality of
patients with sepsis has not been significantly re-
duced despite modern medical treatment”*.

The results of the network meta-analysis show
that the 28-day mortality of the Shenfu group
[OR=0.63, 95%CI=(0.47, 0.83)] and the Xuebijing
group [OR=0.71, 95%CI=(0.52, 0.96)] are signifi-
cantly reduced, while the 28-day mortality of the
Shenmai group [OR=0.40, 95%CI=(0.16, 1.03)] and
the Dahuang Fuzi group [OR=1.00, 95%CI=(0.48,
2.10)] do not change significantly compared with
the WMT group. The possible reasons are as fol-
lows: First, only 2 studies on the Shenmai group
and the Dahuang Fuzi group could be found. Sec-
ond, the average age of the patients in the Shenmai
group was older. Third, the Dahuang Fuzi group
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had a shorter course of treatment, and it was ad-
ministered via the gastrointestinal tract. The cura-
tive effect ranking is Shenmai injection > Shenfu
injection > Xuebijing injection > WMT > Dahuang
Fuzi decoction. Considering all of the analysis re-
sults, it appears that Shenfu injection has the best
effect (level of evidence: low), followed by Xue-
bijing injection (level of evidence: very low). It
should be noted that most researchers neglected to
monitor for adverse reactions.

Itis currently believed that various mechanisms,
such as inflammation, immunosuppression, cyto-
kine storm, vascular endothelial injury and mi-
crothrombosis, are involved in the pathogenesis
of sepsis*®. Chinese medicines have the charac-
teristics of containing multiple components and
treating multiple targets, and they are especially
good at treating sepsis, which involves multiple
mechanisms. Shenfu injection can improve the
vascular endothelial function*® and the immune
function'® of patients with sepsis, thereby reduc-
ing the occurrence of multiple organ dysfunction
syndrome (MODS). Shenmai injection can reduce
the occurrence of inflammatory storms through
the NF-kB pathway*’ and thus improve immune
function through immune regulation in patients
with sepsis!®. Xuebijing injection can reduce in-

flammation***, protect vascular endothelial cell
function, and improve microcirculation in sep-
sis®, Acute gastrointestinal disorder is one of the
important initiating factors of MODS®'. Dahuang
Fuzi decoction can alleviate gastrointestinal dys-
function and reduce inflammation3.

Analysed from the perspective of Chinese
medicine, the basic pathogenesis of sepsis is
the deficiency of healthy Qi and the intrusion of
toxic pathogens, causing channels and collater-
als to be blocked by phlegm and blood stasis,
which result in a serious imbalance of visceral
function. Acute deficiency, blood stasis, and fu-
qi blockade are common clinical syndromes in
patients with sepsis®*. Shenfu injection is com-
posed of Renshen and Fuzi, which have the ef-
fect of recuperating depleted Yang and rescuing
the patients from collapse, thus replenishing Qi.
Shenmai injection is composed of Renshen and
Maidong, which have the effect of replenishing
Qi, promoting the secretion of body fluids and
astringing Yin and arresting sweating. Patients
with septic shock often present with acute de-
ficiency syndrome. Shenfu injection is used to
treat patients deficient in Yang, while Shenmai
injection is suitable for patients deficient in Yin.
Xuebijing injection is composed of Honghua,

o
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Figure 5. SUCRA for 28-day mortality.
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Chishao, Chuanxiong, Danshen, and Danggui,
which have the effect of resolving blood stasis
and detoxification. Xuebijing injection is used
to treat sepsis patients with microthrombosis,
which manifests as blood stasis syndrome. Da-
huang Fuzi decoction is composed of Dahuang,
Fuzi, and Xixin, which warm Yang, dispel cold,
unblock fu-organs and relieve pain. Dahuang
Fuzi decoction is suitable for patients with sep-
sis accompanied by gastrointestinal dysfunc-
tion, behaving as fu-qi blocking syndrome,
which can cause bacterial translocation and ac-
celerate the development of sepsis®.

Conclusions

Shenfu injection or Xuebijing injection com-
bined with WMT can reduce the 28-day mortality
of patients with sepsis. The Shenfu group had the
best outcomes, and its evidence level was higher
than that of the Xuebijing group.
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