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Abstract: Background: Traditional Chinese medicine (TCM) has been used for treatment of sepsis in China, but re-
sults still remain equivocal. To evaluate the safety and efficacy of TCM for sepsis, we conducted this Meta-analysis.
Methods: Databases searched included randomized controlled trials (RCTs) published in PubMed, Embase and
Cochrane Central Register of Controlled Trials (CENTRAL) (up to December 2014). The studies included used routine
therapy treating sepsis in the control group and TCM was added on that basis in the experimental group. Method-
ological quality was assessed by Cochrane criteria for risk of bias. Results: Ten RCTs with 691 participants were
identified and analyzed. In the meta-analysis, TCM plus routine therapy reduced the 28-day mortality compared to
routine therapy alone, [RR = 0.67; 95% Cl: 0.51~0.87; P = 0.002]; The decrease in length of ICU-stay [MD =-1.82;
95% Cl: -2.60~-1.04; P<0.00001]; Acute physiology and chronic health evaluation system (APACHE II) score [MD =
-2.95; 95% Cl: -3.99~-1.91; P<0.00001]; Serum inflammatory factors concentration after treatment [SMD = -0.50;
95% CI:-0.68~-0.33; P<0.00001], including TNF-a [SMD = -0.61; 95% ClI: -0.85~-0.38; P<0.00001] and IL-6 [SMD
=-0.40; 95% Cl: -0.75~-0.04; P = 0.03] in subgroup analysis all had statistical significance. Conclusion: Addition of
TCM has better effects in participants with sepsis, while more high-quality studies are needed to draw firm conclu-
sion.
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Introduction role in the development of sepsis. Pathogenic
factors like infection ,toxin and so on, produce a
variety of cytokines in participants with sepsis,
in which the most significant are TNF-«, IL-1,
IL-6, IL-10 [5]. These inflammatory mediators

cause serious consequences in the body, like,

Sepsis is a systemic, deleterious host response
to infection or injury leading to severe sepsis
and septic shock, which is believed to be the
major cause of death in ICUs [1, 2]. An epide-

miologic study claimed an incidence of 37% for
sepsis and 30% for severe sepsis in European
ICUs [3], and the 1-year all-cause mortality of
participants with severe sepsis and septic
shock may be as high as 44% [4]. The pathoge-
netic mechanism and physiologic changes are
exceedingly complex, according to the patho-
genesis of sepsis, in addition to the damage of
pathogenic microorganisms and the toxin, dis-
order of the immune function also plays a key

inflammation of endothelial cell, the dysfunc-
tion of blood coagulation and fibrinolysis, abnor-
mal vascular tone and myocardial depression,
etc. Nowadays, despite of the great progress in
anti-infective therapy and the support of the
organ function, mortality of severe sepsis is still
up to 30%~70% [6].

Routine therapies including support of organ
function and administration of intravenous flu-
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TCM for sepsis

ids, antibiotics, and oxygen is still nonspecific,
limited [7]. Given the importance of inflamma-
tory response in sepsis, new approaches tar-
geting the host immune response may be effi-
cacious in reaching a better outcome.
Traditional Chinese medicines (TCM), for exam-
ple, astragalus membranaceus, salvia miltior-
rhiza, angelica sinensis, chuanxiong, have been
found to have anti-inflammatory or immune
modulation effects and help to regulate and
improve the immune function [8]. Some mecha-
nisms have been disclosed, which will dis-
cussed later. Researches [9-18] included in
this mata-analysis using Chinese medicine as a
part of treatment for sepsis showed that the
treatment can improve the physical condition
and prognosis of participants with sepsis.

To our knowledge, no quantitative analysis has
been done for combination of related data.
Therefore, in the present review, we evaluated
findings from recent randomized controlled tri-
als (RCTs) on the efficacy and safety of TCM for
sepsis to determine whether it is beneficial to
participants with sepsis.

Methods
Search strategy

We searched the electronic libraries including
PubMed, Embase and Cochrane Central
Register of Controlled Trials (CENTRAL) (up to
December 2014) to make sure that the articles
included might be provided with higher quality.
All databases were searched without language
limitation. Potentially relevant trials included
the terms “traditional Chinese medicine” or
“Chinese herbal medicine” or “Chinese tradi-
tional medicine”, “sepsis” or “pyaemia”, and
“randomized control trial”. We retrieved the full
texts to assess the studies for inclusion. Only
data available in the full text were reviewed.

Inclusion and Exclusion criteria

Studies had to satisfy all the following criteria
for inclusion into the review: (1) trail: random-
ized controlled trials (RCTs); (2) participants:
adults and diagnosed as sepsis; (3) interven-
tions: TCM plus routine therapy versus the
same routine therapy alone, or TCM alone ver-
sus routine therapy; (4) outcome: appropriate
and normative outcome measures, relevant
data should be available in the full text. Studies
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were excluded if they conformed the following
criteria: (1) trail: non-randomized controlled tri-
als (NRCTs), animal experiments, review arti-
cles; (2) participants: children or participants
with other diseases; (3) interventions: TCM plus
routine therapy versus the thired treatment; (4)
outcome: outcome measures were not appro-
priate, relevant data could not be obtained
from the original author. (5) duplicated publica-
tions. The eligibility of included studies was
assessed by two reviewers independently. Any
disagreement was solved by discussion
between the two reviewers, and finding a third
reviewer for judgment if necessary.

Outcome measurements and data extraction

Two reviewers (L.X. and Z.M.) independently
extracted the main outcome data to evaluate
the difference between the experimental group
(TCM plus routine therapy) and control group
(routine therapy). The outcome measurements
are as follows: (i) Primary outcomes: 28-day
mortality; (ii) Secondary outcomes: length of
ICU stay, APACHEII score after treatment, the
concentration of serum inflammatory factors
(TNF-a and IL-6) after treatment. And extraction
forms (Tables 1, 2) were specially made for
baseline assessment. Items in the forms
included (1) characteristics of the studies
(author, year of publication, country of study,
journal, type of the study); (2) participants
(sample size, age and gender, APACHE Il score,
infectious status); (3) interventions (experimen-
tal and control group, duration of treatment,
route of TCM); (4) outcome.

Quality assessment

The methodological quality was assessed
according to the guidelines recommended by
the Cochrane Collaboration [19] by two review-
ers (G.X.Y. and L.C.B.) independently. Six cate-
gories (randomization and sequence genera-
tion, allocation concealment, blinding method,
incomplete outcome data, selective outcome
reporting, and other sources of bias, the first
three considered as “key domains”) were evalu-
ated, each one summarized into three levels:
low risk, unclear risk, and high risk. The risk of
bias of a particular study was assessed accord-
ing to the levels of the three key domains: LOW
(low risk of bias for all key domains); UNCLEAR
(unclear risk of bias for one or more key
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Table 1. Characteristics of included RCTs (part A)

TCM for sepsis

Gender Age APACHE Il score
. ) Duration of  Route of
Study TCM+RT RT TCM+RT RT TCM+RT RT Infectious status (number of patients)
treatment TCM
male female male female
Huang RL [9] (2014) 13 7 12 8 54.7+14.9 55.7+17.3 18.3+3.8 20.1+4.3  Not mentioned 7 days nasogastric
tube/oral
Shao M [10] (2011) 21 18 12 13 55.7+15.3 56.2+15.5 14.6+6.2 15.946.9 intra-abdominal infection (19), pulmonary infection (23), 7 days intravenous
CNS infection (11), intrauterine infection (3), skin and drip
soft tissue infection (4), urinary system infection (2)
Su YL [11] (2008) 59 23 58 27 69.48+15.15 69.41+16.20 16.70+8.09 16.78+6.83 Not mentioned 10 days nasogastric
tube/oral
Wang B [12] (2011) 22 10 21 11 57.6+8.3 63.1+7.9 18.21+5.97 17.87+6.26 pulmonary infection (54), peritonitis (6), biliary tract infec- 9 days nasogastric
tion (5), intracranial infection (2), multiple infection (16) tube/oral
Zhang CH [13] (2011) 15 7 15 8 58.4+16.3 60.1+18.6 21.6+5.4 22.445.2  Not mentioned 7 days nasogastric
tube/oral
Wang CX [14] (2011) 14 12 12 10 59.88+10.25 59.50+11.85 24.73+2.57 25.27+3.24 pulmonary infection (12), peritonitis (2), trauma (2), 3 days nasogastric
cholecystitis (3), severe pancreatitis (3), hepatapostema tube
(3), viral encephalitis (1)
Jiang RL [15] (2009) 9 18 18 7 65.4+12.1 68.8+12.9 20.1+3.8 19.2+3.5 pulmonary infection (34), severe pancreatitis (3), intes- 5 days intravenous
tinal fistula and peritonitis (8), biliary tract infection (4), drip
blood stream infections (3)
Qiu ZL [16] (2012) 20 16 18 14 49.3+15.5 50.5+17.2 17.58+5.77 18.28+5.66 Not mentioned 7 days intravenous
drip
Zhang SL [17] (2010) 9 7 12 10 60.9+17.5 58.7+16.8 11.6+6.0 11.4+6.2  peritonitis (14), biliary tract infection (11), severe pancre- Not men- nasogastric
atitis (13), septic shock (12) tioned tube/oral/
rectal
Gao ZL [18] (2012) 25 20 21 19 61.70+11.64 60.36+14.62 22.89+7.47 21.95+9.33 Not mentioned 7 days intravenous
drip

20026

Int J Clin Exp Med 2015;8(11):20024-20034



Table 2. Characteristics of included RCTs (part B)

TCM for sepsis

Type of . . .

Study :tpudy Interventions (control group) Interventions (experimental group) Outcomes

Huang RL [9] (2014) RCT routine therapy (refered to 2008 routine therapy; Sini Decoction (ripe aconite root, dried ginger, honey-  ACTH stimulating test; 28-day mortality; APACHE Il score;
SSC@ guidelines) fried licorice root) 3-day shock recovery rate

Shao M [10] (2011) RCT routine therapy (refered to 2004 routine therapy; Xuebijing injection (extractive of safflower, red peony  Expression rate of Th17 and CD4*CD25'Treg; 28-day mortal-
SSC? guidelines, bundle theraphy)  root, rhizoma chuanxiong, salvia, angelica) ity; ICU stay; APACHE Il score;

Su YL [11] (2008) RCT routine therapy (refered to 2004 routine therapy; Qishen huoxue granule (astragalus membranaceus, 28-day mortality; ICU stay; Marshall score; APACHE Il score;
SSC@ guidelines) salvia miltiorrhiza, flos carthami, angelica sinensis, chuanxiong, etc.)  Serum inflammatory factors concentration

Wang B [12] (2011) RCT routine therapy® routine therapy; Modified Liang-Ge San (fructus forsythiae, scutellaria  Platelet parameters/activation; platelet TLR4 expression;
baicalensis, gardenia, lophatherum gracile, rheum officinale, mint, intensity of inflammatory response; rate of bleeding; 28-day
mirabilite, liquorice, radix scrophulariae, salvia miltiorrhiza, radix mortality; ICU stay; APACHE Il score; TNF-a concentration
ophiopogonis, American ginseng)

Zhang CH [13] (2011) RCT routine therapy® routine therapy; Hengyan medicinal recipe (bombyx batryticatus, Number of bowel movement; levels of CD3*, CD4*, CD8* T cell;
periostracum cicada, turmeric, rheum officinale, astragalus membra-  APACHE Il score; Serum inflammatory factors concentration
naceus, radix ophiopogonis, red ginseng, cortex moutan, peach seed,
flos carthami, etc.)

Wang CX [14] (2011) RCT routine therapy (fluid resuscitation) routine therapy; Modified Qianyang Pellet (fructus amomi, monkshood, Extravascular lung wate parametersr; oxygenation index; 28-
tortoise plastron, rhizoma zingiberis, ephedra, honey-fried licorice day mortality;
root)

Jiang RL [15] (2009) RCT routine therapy (refered to 2004 routine therapy; Shenfu injection (extractive of red ginseng and black D02, VO2, ERO2, lactate clearance rate; 28-day mortality

SSC? guidelines) Fupian)
Qiu ZL [16] (2012) RCT routine therapy (refered to 2008 routine therapy; Shenfu injection (red ginseng, extractive of black 28-day mortality; Marshall score; APACHE Il score; Serum
SSC? guidelines) Fupian) inflammatory factors concentration

Zhang SL [17] (2010) RCT routine therapy® routine therapy; Fufang qgingxia Decoction (rheum officinale, magnolia ~ TNF-aconcentration; expression of TNF-ac mRNA
obavata, immature bitter orange, mirabilite, fructus forsythiae, dande-
lion, double blossom, gardenia, Cortex Moutan)

Gao ZL [18] (2012) RCT routine therapy (anti-infection, routine therapy; Shenmai injection (extractive of red ginseng and serum levels of CRP, TNF-q, IL-1, and IL-6; the HLA-DR expres-

nutrition support, glucose control
with insulin pump)

ophiopogon), sulfotanshinone sodium injection (extractive of Salviae
Miltiorrhizae)

sion of the peripheral monocytes; 28-day mortality; APACHE
Il score

2SSC: Surviving Sepsis Campaign; no description about routine therapy in the study.
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TCM for sepsis

Studies identified through
database seaching(n=114)

Identification

used if the heterogeneity was
unclear. We would just give a
description of the results if
the data took on obvious het-
erogeneity. Begg's Test was

Article excluded after reading
title and abstract(n=10) potential publication bias.
Duplicates(n=9)
Not controlled trial(n=1)

carried out to access the

P<0.05 was considered as

\ 4

the statistically significant

3 value.
§ Abstracts retrieved
5 for detailed Results
evaluation(n=104)
Study selection
.| Did not satisfy the inclusion . i
o criteria(n=87) As was shown in Figure 1, a
\ 4 total of 114 studies were
z Full-text a;tfic'es searched. After reviewing the
= retrieved for .
2 e abstracts, 88 studies were
w evaluation(n=17) excluded because of not

meeting the inclusion criteria,

\ 4

Not report any of outcomes
(n=7)

nine potential duplications
were found and discarded.
We obtained 17 studies for

\ 4

RCTs included in
final review(n=10)

< Included )

Figure 1. Search flow diagram for studies included in the meta-analysis.

RCTs, randomized controlled trials.

domains); and HIGH (high risk of bias for one or
more key domains).

Statistical method

We used Review Manager (RevMan®) (Version
5.1.; The Cochrane Collaboration, Oxford, UK)
and Stata® (Version 10.0.; Stata Corp, College
Station, TX, USA) to analysis the data. Included
studies were categorized according to the out-
come measurements. Dichotomous data were
calculated as the relative risk (RR) with 95%
confidence interval (Cl). Continuous data were
calculated as mean difference (MD) with 95%
Cl, standardized mean difference (SMD) would
be used if the data were of great difference or
had differentmeasurementunits. Heterogeneity
was evaluated by the |2 value. P>0.05 or I°<50%
meant low risk heterogeneity, and a fixed-effect
model would be used; P<0.05 or I1>>50% meant
high risk, the source of heterogeneity would be
analyzed and a random-effect model would be
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detail evaluation. Seven stud-
ies were excluded for no relat-
ed data. The remaining ten
non-duplicated RCTs that
compared TCM plus routine
therapy (RT) with RT alone
were included.

Study characteristics and
quality assessment

All included ten studies were single center RCTs
conducted in China, involving 691 participants.
All the studies were similar at baseline and low
quality researches. The Cochrane risk of bias
was presented in Figure 2. Eight studies [9,
11-16, 18] described the random method,
while two of the studies [14, 18] were not com-
pletely random. Only one study [9] declared the
use of single blind method. There were no
descriptions about concealment of allocation,
withdrawals or dropouts.

28-day mortality

Eight studies [9-12, 14-16, 18] reported the
28-day mortality, data were extracted for meta-
analysis. In the eight studies, containing 589
participants, 307 were assigned to the experi-
mental group (TCM plus RT), whereas 281 par-
ticipants were assigned to the control group

Int J Clin Exp Med 2015;8(11):20024-20034



TCM for sepsis

Random sequence generation (selection bias)
Allocation concealment (selection bias)
Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)
Selective reporting (reporting bias)

Other bias |

] Low risk of bias

D Unclear risk of bias

I 1 1 Il

0% 25% 50% 75%

100%

B High risk of bias

Figure 2. Risk of bias summary: review authors’ judgments about each risk of bias item for each included study.

TCM+RT

idy O Jjogroup n ota a eighn

Gao ZL 2012 5 45 7 40 75%
Huang RL 2014 5 20 7 20 71%
Jiang RL 2009 8 27 9 25 9.5%
Qiu ZL 2012 9 36 12 32 129%
Shao M 2011 8 39 7 25 87%
Su YL 2008 20 82 33 85 32.9%
Wang B 2011 5 32 6 32 6.1%
Wang CX 2011 9 26 14 22 154%
Total (95% CI) 307 281 100.0%
Total events 69 95

Heterogeneity: Chiz = 1.00, df = 7 (P = 0.99); I?= 0%
Test for overall effect: Z = 3.05 (P = 0.002)

Risk Ratio Risk Ratio

0.63 [0.22, 1.84]
0.71[0.27, 1.88]
0.82 [0.38, 1.80]
0.67 [0.32, 1.37)]
0.73[0.30, 1.77]
0.63 [0.39, 1.00]
0.83 [0.28, 2.46]
0.54 [0.29, 1.01]

0.67 [0.51, 0.87]

01 02 05 1 2 5 10
Favours experimental Favours control

Figure 3. Forest plot showing RR (with 95% Cl) for 28-day mortality of eligible studies comparing TCM plus RT with

RT alone in a fixed effect model.

(RT). There was no significant heterogeneity
between studies (P = 0.99, 17 = 0%), thus the
fixed-effect model method was used. The result
showed that TCM reduced the 28-day mortality
compared to RT (RR =0.67; 95% CI, 0.51~0.87;
P = 0.002) (Figure 3).

Length of ICU stay

Three studies [10-12] reported the length of
ICU stay, data were extracted for meta-analy-
sis. In the three studies, containing 295 partici-
pants, 153 were assigned to the experimental
group (TCM+RT), whereas 142 participants
were assigned to the control group (RT). There
was no significant heterogeneity between stud-
ies (P = 0.41, 1> = 0%), thus the fixed-effect
model method was used. The result showed
that TCM reduced the length of ICU stay com-
pared to RT (MD = -1.82; 95% Cl, -2.60~-1.04;
P<0.00001) (Figure 4).
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APACHE |l score after treatment

Six studies [10-13, 16, 18] reported the
APACHEIl score after treatment, data were
extracted for meta-analysis. In the six studies,
containing 493 participants, 256 were assigned
to the experimental group (TCM+RT), whereas
237 participants were assigned to the control
group (RT). There was no significant heteroge-
neity between studies (P = 0.30, |2 = 18%), thus
the fixed-effect model method was used. The
result showed that TCM reduced the APACHE Il
score after treatment compared to RT (MD =
-2.95; 95% Cl, -3.99~-1.91; P<0.00001) (Figure
5).

Serum inflammatory factors concentration
after treatment

Six studies [11-13, 16-18] reported the serum
infammatory factors concentration after treat-

Int J Clin Exp Med 2015;8(11):20024-20034
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TCM+RT RT Mean Difference Mean Difference
Shao M 2011 47 26 39 75 43 25 17.5% -2.80[-4.67,-0.93] e
Su YL 2008 10.37 437 82 1226 3.03 85 46.8% -1.89[3.03,-0.75] —u—
Wang B 2011 806 286 32 931 248 32 357% -1.25[-2.56,0.06] —
Total (95% Cl) 153 142 100.0% -1.82 [-2.60, -1.04] <>
Heterogeneity: Chi? = 1.79, df = 2 (P = 0.41); I = 0% j‘ 2 s 2 i

Test for overall effect: Z = 4.56 (P < 0.00001)

Favours experimental Favours control

Figure 4. Forest plot showing MD (with 95% ClI) for ICU stay of eligible studies comparing TCM plus RT with RT alone

in a fixed effect model.

TCM+RT RT Mean Difference Mean Difference
_Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% ClI 1V, Fixed, 95% CI
Qiu ZL 2012 13.61 7.62 36 15.34 8.78 32 7.0% -1.73[-5.66, 2.20] ”
Shao M 2011 94 54 39 148 5.7 25 13.7% -5.40[-8.20, -2.60]
Su YL 2008 12.56 4.52 82 15.55 5.68 85 44.7% -2.99[-4.54, -1.44] L
Wang B 2011 12.75 4.56 32 1459 3.97 32 246% -1.84[-3.93, 0.25] i
Zhang CH 2011 13.8 5.6 22 168 5.6 23 10.1% -3.00[-6.27, 0.27] [
Total (95% CI) 211 197 100.0% -2.95[-3.99, -1.91] <>
e Chi2 = = = - 12 = Qo k + + |
Heterogeneity: Chi? = 4.38, df = 4 (P = 0.36); I = 9% 10 5 0 5 10

Test for overall effect: Z = 5.57 (P < 0.00001)

Favours experimental Favours control

Figure 5. Forest plot showing MD (with 95% CI) for APACHE Il score after treatment for overall duration of eligible
studies comparing TCM plus RT with RT alone in a fixed effect model.

ment, data were extracted for meta-analysis.
One study [18] was excluded for the heteroge-
neity it may bring. In the five studies left, con-
taining 529 participants, 262 were assigned to
the experimental group (TCM+RT), whereas
267 participants were assigned to the control
group (RT). There was no significant heteroge-
neity between studies (P = 0.5, I> = 0%), thus
the fixed-effect model method was used. The
result showed that TCM reduced the serum
inflammatory factors concentration after treat-
ment compared to RT (SMD = -0.50; 95% Cl,
-0.68~-0.33; P<0.00001) (Figure 6).

Of these five studies [11-13, 16, 17], four stud-
ies [11-13, 17] reported the serum TNF-a con-
centration after treatment. 144 of 294 partici-
pants assigned to the experimental group (CM)
compared with 150 of 294 participants
assigned to the control group (WM) (SMD =
-0.61; 95%Cl, -0.85~-0.38; P<0.00001), with
no significant heterogeneity between studies (P
= 0.84, 1> = 0%) (Figure 6).

Of these five studies [11-13, 16, 17], three
studies [11, 13, 16] reported the serum IL-6
concentration after treatment. Data in one
study [11] were not used because it used medi-
ans as assessment value, while means and SD
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values were used in others. 118 of 235 partici-
pants assigned to the experimental group
(TCM+RT) compared with 117 of 235 partici-
pants assigned to the control group (RT) (SMD
=-0.37; 95% Cl, -0.63~-0.11; P = 0.005), with
no significant heterogeneity between studies
(P =0.20, I>=39%) (Figure 6).

Publication bias

All trials claimed to have randomly assigned
participants into different groups, but the
details of randomization and concealment
methods were rare. The TCM approaches were
somewhat heterogeneous because different
Chinese medicines were used in different
researches. Hence, most of the trails included
in this review had a risk of bias. While, there
was no evidence of funnel plot asymmetry
according to Begg’s test (P = 0.266).

Sensitivity analysis

Pre-specified sensitivity analyses were con-
ducted for the comparison of 28-day mortality
(Table 3). The RR of respond was relatively sta-
ble when different effect model were used, and
bias of trails were moderate. While different
routes of administration led to different results

Int J Clin Exp Med 2015;8(11):20024-20034
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TCM+RT

3.1.1 serum TNF-a after treatment

Su YL 2008 26.28 15.06 82 38.22 25.77 85
Wang B 2011 22.06 7.19 32 2825 899 32
Zhang CH 2011 42 26 2 56 27 23
Zhang SL 2010 0.388 0.156 8 0.507 0.094 10
Subtotal (95% CI) 144 150

Heterogeneity: Tau? = 0.00; Chiz = 0.83, df =3 (P = 0.84); P = 0%
Test for overall effect: Z=5.13 (P < 0.00001)

3.1.2 serum IL-6 after treatment

Qiu ZL 2012 54.25 28.72 36 73.49 31.02 32
Su YL 2008 8493 4116 82 97.45 5295 85
Subtotal (95% CI) 118 17

Heterogeneity: Tau? = 0.03; Chi? = 1.63, df = 1 (P = 0.20); I* = 39%
Test for overall effect: Z=2.21 (P = 0.03)

Total (95% CI) 262 267
Heterogeneity: Tau? = 0.00; Chi? = 4.39, df = 5 (P = 0.50); I* = 0%
Test for overall effect: Z = 5.67 (P < 0.00001)

Test for subgroup differences: Chi? = 0.98. df = 1 (P = 0.32). P = 0%

12.6%
32.5%
45.2%

100.0%

Std. Mean Difference
Q59

Std. Mean Difference
R 9 Random

"RANGOI

-0.56 [-0.87, -0.25]
-0.75 [-1.26, -0.24]
-0.52 [-1.11, 0.08]
-0.91 [-1.90, 0.08]

-
-0.61 [-0.85, -0.38] L 4

-0.64 [-1.13, -0.15]
-0.26 [-0.57, 0.04]
-0.40 [-0.75, -0.04]

t + t t
-2 -1 0 1 2
Favours experimental Favours control

-0.50 [-0.68, -0.33]

Figure 6. Forest plot showing SMD (with 95% Cl) for Serum inflammatory factors concentration after treatment of
eligible studies comparing TCM plus RT with RT alone in a random effect model.

(Vianasogastric tube or oral or rectal, RR =
0.64; 95% Cl, 0.46~0.89; P 0.008;
Intravenous drip, RR = 0.71; 95% Cl, 0.47~1.09;
P=0.11).

Discussion

This meta-analysis has demonstrated that TCM
plus routine therapy were more effective than
routine therapy alone for the treatment of sep-
sis. Reduction in 28-day mortality, length of ICU
stay and APACHE Il score after treatment were
all of statistics significance. Serum inflamma-
tory factors concentration after treatment
including TNF-a and IL-6 were assessed and
significant decrease was found. In the sensitiv-
ity analyses for 28-day mortality, the RR of
respond was relatively stable, and TCM admin-
istration via vianasogastric tube or oral or rec-
tal (P =0.008) seems to be more effective com-
pared with intravenous drip (P = 0.11). The
different results were probably associated with
the gut, an important immunologically active
organ which plays an important role in the
development of sepsis. The route of adminis-
tration via oral or rectal was likely to have a
directly effect on intestinal and resulted in bet-
ter intestinal protection.

Sepsis is a life threatening illness which refers
to the systemic inflammatory response follow-
ing micro-bial infection [20]. The early phase of
sepsis is generally believed to result from the
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uncontrolled production of proinflammatory
mediators, the so-called “cytokine storm” [21].
Inflammatory cytokines play a very important
role in sepsis including TNF-a, IL-1, IL-6, IL-10.
In our review, serum inflammatory factors (TNF-
o and IL-6) concentration after treatment was
decreased and so was the 28-day mortality.
TNF was found to be a potent stimulator of the
activation of macrophages/monocytes and NK
cells, it also induces the production of selec-
tins, platelet activating factor, and intracellular
adhesion molecules (ICAM), which mediate
neutrophil migration into tissues [22]. Some
researches [23, 24] also found that high serum
TNF-a levels associated positively with the
severity of disease and fatal outcome. As for
IL-6, a research found that the elevated serum
IL-6 levels are associated with increased mor-
tality in participants with intraabdominal sepsis
[25]. While, contrary to our study, Florence
Riche with coauthors found that high serum
TNF levels were correlated with increased sur-
vival in abdominal septic shock [26]. Most
researchers believe that the intensity of immu-
noinflammatory response influences the out-
come of sepsis and if this reaction is uncon-
trolled, it can lead to the MODS [27]. Maybe we
can not deem that the reason for our delighted
outcomes was reducing the inflammatory cyto-
kine, but regulating it to a more appropriate
level. Although the long-term effects were
unknown, we can expect a better outcome as
for the current data.
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Table 3. Sensitivity analyses of efficacy of TCM on 28-day mortality in patients with sepsis

Number of studies Number of subjects RR 95% ClI ? value P

Effect model

Fixed effect model 8

Random effect model 8
Risk of bias of trails

Moderate 5

High 3
Route of administration

Vianasogastric tube/oral/rectal 4

Intravenous drip 4

588 0.67 0.51t00.87 0% 0.002
588 0.66 0.51t00.86 0%  0.002
391 0.69 0.50t00.94 0% 0.02
197 0.62 0.39t00.98 0% 0.04
319 0.64 0.46t00.89 0% 0.008
269 0.71 0.47t01.09 0% 0.11

The possible mechanism of Chinese medicine
in treating sepsis are as follows: (1) anti-inflam-
mation and immunoregulation [28]; (2) toxic
free radicals clearing [8, 29]; (3) circulation
improvement; (4) intestinal protection. Some
kinds of traditional Chinese medicine have
been deeply researched, for example, the rhu-
barb has been reported to have an antiplatelet
aggregation activity, antioxidant activity, and
vasorelaxant effects [30], and the detailed
mechanisms were reported in several research-
es [31-33]. Besides, some other effects have
been found, for example, preventing TNF-o
oversecretion [34, 35], promoting gastrointesti-
nal electric activity and intestinal peristalsis,
promoting the endotoxin eduction and decreas-
ing the bacteria translocation, improving micro-
circulation [36, 37]. Another commonly used
Chinese medicine, Salvia miltiorrhiza, was dis-
cussed and reported that different compounds
extracted from the medicine have specific
activity against leukocyte adhesion, platelet
aggregation, the release of oxygen radicals and
endothelial cell injury, among other effects
associated with the pathogenesis of septic
shock, and the possible mechanisms were also
disclosed [30]. Salvia miltiorrhiza, another well-
researched Chinese medicine, was thought to
play key roles in the pathogenesis of septic
shock in reducing neutrophil degranulation,
oversecretion of prostaglandins (PGs), and the
induction of nitric oxide synthase [30].
Meanwhile, two proteins with antifungal activi-
ties were isolated from Salvia miltiorrhiza
recently [38].

This analysis provides a current assessment of
the effect of TCM for participants with sepsis.
In our analysis, usage of TCM was preferable as
a treatment for sepsis in 28-day mortality,
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length of ICU-stay and APACHE Il score after
treatment. What’s more, no apparent adverse
effects were found in all the studies included.
We analyzed the change of serum inflammatory
factors concentration after treatment which
may be a potential mechanism of traditional
Chinese medicine for sepsis. We also conduct-
ed sensitivity analyses according to effect mod-
els, risk of bias of included trials, route of
administration to assess whether any of these
differences affected overall efficacy, and the
probability of different routes of administration
leading to different results was found and dis-
cussed. Other strengths of our review include a
precise clinical question restricted to partici-
pants with sepsis rather than all critically ill par-
ticipants, and each study we included men-
tioned its diagnosis explicitly. Moreover, all
these studies within groups were in the absence
of heterogeneous which increased the accura-
cy of outcomes.

While the limitations of this review, the same
with any other meta-analysis, derive from the
quality and reporting of the studies included. All
the studies were conducted in mainland China,
and the source of experimental data is quite
narrow. The protocols of the included studies
were not available, we don’t know the potential
selective report bias. And there were no details
about concealment of allocation, blind method,
withdrawals or dropouts in these RCTs, which
means potential risk of bias. The small number
of studies included decreased the reliability
and lack of long-term follow-up prevented us
from analysing the long term effects.

In conclusion, this meta-analysis suggests that

addition of TCM may be a better solution for
sepsis compared with using routine therapy

Int J Clin Exp Med 2015;8(11):20024-20034
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alone, especially in a developing country like
China, because most TCM are cheap and
accessible, which may largely reduce the
expenditure for the participants with sepsis.
Despite of the gratified results, more high-qual-
ity and large-scale trials are expected to con-
firm these findings and intensive studies are
still needed.
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