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Objective: To evaluate the efficacy and safety of Shenfu injection (SFI) combined with standard therapy
versus standard therapy for septic shock, three groups of patients with septic shock were analyzed based
on the level of mean arterial lactate. They were mean arterial lactate level < 4.5 mmol/L, 4.5 mmol/
L �mean arterial lactate level < 7 mmol/L and mean arterial lactate level � 7 mmol/L.
Methods: Randomized controlled trials (RCT) from PubMed, Cochrane library, Embase, CENTRAL,
SinoMed, Wanfang, CNKI, and Weipu (VIP) databases from the inception to September 2018 were
searched. Relative risks (RR), weighted mean difference (WMD), along with 95% confidence interval
(95%CI) were used to analyze the main outcomes. Statistical analysis was performed using Rev.Man
5.3. The qualities of the involved studies were accessed by the ROB according to the Cochrane handbook.
Results: 19 randomized controlled trials with 1505 participants were included. Compared with standard
therapy, SFI plus standard therapy cannot decrease the 28-day mortality for all of the three groups.
Compared with the other two subgroups (mean arterial lactate level < 4.5 mmol/L and mean arterial lac-
tate level � 7 mmol/L), the 4.5 mmol/L �mean arterial lactate level < 7 mmol/L group has a trend to
decrease 28-day mortality (RR: 0.67; 95% CI: 0.38–1.19; P = 0.17). In addition, adding SFI could have fur-
ther increased mean arterial pressure (MAP) at 6-hours (RR: 7.05; 95% CI: 4.14–9.97) and further normal-
ized heart rate (HR) when compared with standard therapy (RR: –17.48; 95% CI: [�19.39–(�15.57)].
Conclusion: For septic shock patients with 4.5 mmol/L �mean arterial lactate level < 7 mmol/L, when the
Traditional Chinese Medicine syndrome meet Yang-Qi deficiency, clinicians could choose SFI as a supple-
mentary drug. But further high-quality and large-scale RCT should be performed to verify it.
PROSPERO registration number: CRD42018090320.

� 2019 Published by Elsevier Ltd.
1. Introduction

Despite the updated sepsis definition and surviving sepsis cam-
paign (SSC) guidelines, septic shock remains associated with high
mortality [1-5]. According to the 2016 SSC guideline [5], vasopres-
sor therapy is one of the cornerstones in the management of septic
shock when fluid resuscitation is insufficient to maintain a mean
arterial pressure (MAP) above 65 mmHg. In terms of vasopressor
agents, norepinephrine (NE) is the recommended first-line vaso-
pressor [6]. However, in order to maintain the MPA target, high
doses of NE may be required, which may increase the risk of life-
threatening arrhythmias, immunosuppression and mortality [7-9].

Recently, numerous studies were performed to hunt the adjunc-
tive treatment [10-12]. According to the latest randomized con-
trolled trial published on intensive care medicine, there was no
significant difference in 28-day mortality rate between the terli-
pressin group (40%) and the NE group (38%) (odds ratio 0.93 [95%
CI 0.55–1.56]; P = 0.80). Besides, serious adverse events were more
common in the terlipressin group than in the NE group (30% vs
12%; P < 0.001) [13]. Therefore, thoughNE is notmore effective than
terlipressin in decreasing 28-day mortality, NE could decrease seri-
ous adverse events in septic shock patients compared with terli-
pressin. Herein, to correct hypotension in septic shock, NE still is
the first-line recommended vasopressor. Johan Martensson et al.
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[14] performed a review, and the meta-analysis showed that terli-
pressin cannotdecrease themortalityof septic shock comparedwith
NE.

The Shenfu injection (参附注射液, SFI) originated from a classic
formula in traditional Chinese medicine and was widely used as
a common vasopressor in national hospital emergency department
[15-16]. Despite numerous new studies that investigated the effi-
cacy of SFI for septic shock, there remains uncertainly whether
SFI is beneficial for patients with septic shock or not, especially
for mortality. This review aims to perform an updated systematic
review to evaluate the efficacy and safety of SFI for septic shock.

2. Methods

This meta-analysis was conducted according to the recommen-
dations and checklist from the Prefered Reporting Items for Sys-
tematic Review and Meta-Analysis (PRIMSA) statement [17].

2.1. Search strategy

PubMed, Cochrane Library, EMBASE, Chinese BioMedical Litera-
ture Database (CBM), Chinese National Knowledge Infrastructure
(CNKI), Chinese Science and Technology Periodical Database
(VIP), Wan-fang Database were searched from inception to August
2018. Moreover, the International Clinical Trials Registry Platform,
the Chinese Clinical Trial Registry and the reference section of each
study will also be searched. The detailed search strategy could be
seen by https://www.crd.york.ac.uk/PROSPEROFILES/107895_
STRATEGY_20180823.pdf.

2.2. Eligibility criteria of original studies

Inclusion criteria: (1) Participants: diagnosed as septic shock,
without limitation in gender and ethnicity, the diagnostic criteria
should be explicit and normative; (2) The intervention was SFI plus
standard therapy; (3) The comparison intervention was standard
therapy, including fluid resuscitation, vasopressin, positive inotro-
pic agents, mechanical ventilation and other symptomatic therapy;
(4) The following outcomes were evaluated: ① primary outcome:
mortality in 28-day. ② Secondary outcomes: Mean arterial pres-
sure (MAP), serum lactic acid and heart rate (HR) at 6-hours;
vasoactive drugs doses; adverse effect. (5) The study design was
a randomized controlled trial.

A study was excluded if it was: (1) A study that administered
SFI as a control was excluded; (2) A study with review, comments,
duplicate publication and abstract only was excluded.

2.3. Study selection

Two reviewers independently identified trials for inclusion cri-
teria by screening the title and abstract of each record and
retrieved their full-text if necessary. Any disagreement between
two reviewers was solved by discussion with the third reviewer.
Otherwise, the agreement was harmonized by consensus.

2.4. Data extraction and quality assessment

We designed a pre-defined data extraction form and two
reviewers independently extracted the following information from
the selected trials: the first author, published year, sample size,
mean age, mean arterial lactate level, intervention, control, out-
comes. Any disagreement between two reviewers was discussed
with the third reviewer until a consensus was reached.

Two reviewers assessed the risk of bias for each study using the
Cochrane risk of bias tool. The Random sequence generation, allo-
cation concealment, blinding of participants and personnel, blind-
ing of outcome assessment, incomplete outcome data, selective
reporting and conflict of interest were taken into account for
assessment. Disagreement about the risk of assessment was tack-
led by discussion between another two reviewers.
2.5. Data synthesis

RevMan software (Version 5.3) provided by the Cochrane Col-
laboration was used for data analysis. Dichotomous variable was
presented as relative risk (RR). Continuous outcome was presented
as mean difference and its 95% confidential interval (CI). Statistical
heterogeneity was predefined as a P value of <0.05 with the Chi-
square test or an I2 test value of >50%. When significant hetero-
geneity was identified, we intended to perform several sensitivity
analyses to investigate the possible sources for heterogeneity.
Publication bias was assessed by using a funnel plot where there
were more than ten trials in a meta-analysis. The level of statistical
significance was set at a P value of <0.05.

2.6. Subgroup analysis

Subgroup analysis was performed based on the threshold of
mean arterial lactate level before enrollment in this meta-analysis.
3. Results

3.1. Description of included studies

We identified 636 records based on search strategy, and 342
potentially eligible records were obtained after removing duplicate
publications. After screening the titles and abstracts, a total of 308
studies were excluded. 19 studies [18-36] with 1505 participants
were included, 14 studies [18-31] were included in the meta-
analysis and 15 studies were excluded with various reasons
(Fig. 1). The characteristics of the included studies were presented
as Table 1 shows. The summary of meta-analysis was described as
Table 2 shows.

3.2. Risk of bias of included studies

The risk of bias assessment is shown in Supplemental Fig. 1a, b.
Almost all of the included trials had low risk of bias in selective
outcome reporting and incomplete outcome data. The main source
of bias in the included trials was the lack of detail in describing the
allocation concealments.

3.3. 28-day mortality

Seven studies [18-24] with 568 participants employed 28-day
mortality as outcome measure. Of these, four studies [18-21] meet
the threshold of mean arterial lactate level < 4.5 mmol/L, two stud-
ies [19,22] meet the threshold 4.5 mmol/L �mean arterial lactate
level < 7 mmol/L, and two studies [23,24] meet the threshold of
mean arterial lactate level � 7 mmol/L. Since there was no obvious
heterogeneity among included studies (I2 = 0%), thus we selected
the fixed-effects model to analysis 28-day mortality. For subgroup
analysis, SFI plus standard therapy cannot decrease the 28-day
mortality for all of the three groups. Compared with the other
two subgroups, 4.5 mmol/L �mean arterial lactate level < 7 m-
mol/L group has a trend to decrease 28-day mortality (RR: 0.67;
95% CI: 0.38–1.19; P = 0.17) (Fig. 2).

3.4. Arterial lactate at 6-hours

Eight studies [23,25-31] employed arterial lactate at 6-hours as
outcome measure. Four of eight included studies [25-28] meet the
threshold 4.5 mmol/L �mean arterial lactate level<7 mmol/L, and
the other four studies [23,29-31] meet the threshold of mean arte-
rial lactate level � 7 mmol/L. Random effect model was selected
due to the heterogeneity (I2 > 50%). Compared with standard ther-
apy, adding SFI could further decreased arterial lactate level at 6-
hours in patients with 4.5 mmol/L �mean arterial lactate
level < 7 mmol/L (RR: –1.21; 95% CI: [�1.49–(�0.93)]). Whereas,
for patients with mean arterial lactate level � 7 mmol/L, adding
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Fig. 1. Study flow diagram.
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SFI couldn’t further decreased arterial lactate level at 6-hours (RR:
–0.45; 95% CI: –1.94–1.03) (Fig. 3).

3.5. MAP at 6-hours

There were six studies [23,26-29,31] reported MAP at 6-hours,
we selected random effect model since there was obvious hetero-
geneity in both of the two subgroups (I2 > 50%). Among these stud-
ies, three studies [26-29] included patients with 4.5 mmol/
L �mean arterial lactate level < 7 mmol/L, in this subgroup, the
meta-analysis showed that compared with standard therapy, add-
ing SFI could increase MAP at 6-hours (RR: 7.05; 95% CI: 4.14–
9.97). However, for patients with mean arterial lactate level � 7 m-
mol/L, SFI plus standard therapy cannot further increased MAP at
6-hours when compared with standard therapy alone (RR: 2.67;
95% CI: –0.56–5.90) (Fig. 4).

3.6. HR at 6-hours

Five studies [23,26-28,30] employed HR at 6-hours as outcome
measure. There was obvious heterogeneity among these included
studies, thus, random effect model was utilized for statistical anal-
ysis. Three of five studies [26-28] included patients with 4.5 mmol/
L �mean arterial lactate level < 7 mmol/L, the results indicated
that SFI plus standard therapy could further normalized HR when
compared with standard therapy (RR: –17.48; 95% CI: [�19.39–(
�15.57)]. The other two studies [23,30] included patients with
mean arterial lactate level � 7 mmol/L, we found that SFI plus stan-
dard therapy cannot further decreased HR at 6-hours when com-
pared with standard therapy alone (RR: –11.03; 95% CI: –30.38–
8.33) (Fig. 5).

3.7. Vasoactive agents using

There were six studies [18-20,27,32,34] provided the data of
vasoactive agents using. As the endpoint outcome measure was
not unified, we listed the endpoint in Supplemental Table 1. From
the known mean arterial lactate level, we found SFI cannot
decrease the using of vasoactive agents (P > 0.05).

3.8. Safety assessment of SFI

There were six studies [19,32-36] provided the details of
safety information. We found that SFI didn’t increase side effect.
Moreover, SFI may have protective effect on renal and liver func-
tion. Thus, it is safe to use SFI treat septic shock (Supplemental
Table 2).

3.9. Publication bias analysis

The publication bias was explored via funnel plot (Fig. 6).
Except Li MQ et al. and Li Y et al.’s studies were published in Eng-



Table 1
The characteristics of the included studies

Study ID Sample size
(N)

Mean age
(x ± s,years)

Intervention Control Outcome
measure

Baseline of
arterial lactate
(mmol/L)

Li MQ et al., 2015
[41]

N = 45
(T:21;C:24)

56.4 ± 15.2 EGDT,NE,Dobutamine +100 ml SFI
ivgtt q12 h

EGDT,NE,Dobutamine a,b,c,d,e T:3.35 ± 1.87
C:3.19 ± 1.48

Li Y et al., 2016
[28]

N = 199
(T:102;C:97)

T:54.0 ± 16.9
C:54.0 ± 16.9

Routine treatment + SFI 30 ml/h pump Routine treatment a,e,f NA

Xiao YC et al.,
2017 [29]

N = 71
(T:36;C:35)

T:65.72 ± 12.24
C:66.42 ± 13.75

Routine treatment + SFI 100 ml + 5% GS
250 ml ivgtt qd

Routine treatmen+0.9% NS
100 ml + 5% GS 250 ml ivgtt
qd

a,e T:4.52 ± 1.30
C:4.06 ± 1.41

Zhou L et al., 2013
[30]

N = 75
(T:36;C:39)

T:69.72 ± 13.4
C:67.35 ± 15.8

6 h EGDT + 24 h bundle+100 ml SFI + 5% GS
250 ml ivgtt qd

6 h EGDT + 24 h bundle+5%
GS 250 ml ivgtt qd

a T:3.61 ± 1.24
C:4.11 ± 1.97

Lai ZZ et al., 2018
[27]

N = 50
(T:25;C:25)

T:55.4 ± 17.5
C:50.2 ± 13.6

MV,EGDT,NE,Dobutamine 5lg/(kg.min) +
100 ml SFI ivgtt q12 h

MV,EGDT,NE,Dobutamine
5lg/(kg.min)

a T:4.5 ± 1.1
C:4.6 ± 1.2

Dong GY et al.,
2014 [31]

N = 91
(T:46;C:45)

68.34 6 h EGDT + 100 ml SFI + 0.9% NS 250 ml
ivgtt qd

6 h EGDT + 0.9% NS 250 ml
ivgtt qd

a,c,d T:11.95 ± 3.70
C:7.25 ± 3.89

Zhang SY et al.,
2017 [32]

N = 71
(T:36;C:35

60.23 ± 5.1 6 h EGDT +24 h bundle + 100 ml SFI + 5% GS
250 ml ivgtt qd

6 h EGDT + 24 h bundle a T:7.32 ± 4.98
C:7.57 ± 4.02

Li P et al., 2012
[33]

N = 60
(T:30;C:30)

T:54.12 ± 12.45
C:52.53 ± 13.7

Routine treatment + SFI 100 ml + 5% GS
250 ml ivgtt qd + Ulinastatin 30wU + 30 ml
NS iv tid

Routine treatment b T:6.49 ± 2.13
C:6.93 ± 1.85

Liu WM et al.,
2014 [50]

N = 108
(T:54;C:54)

NA 6 h EGDT + 24 h bundle + NE + 100 ml SFI
pump

6 h EGDT + 24 h bundle + NE b,c,d T:5.94 ± 1.53
C:6.07 ± 1.26

Wu DJ et al., 2014
[11]

N = 81
(T:42;C:39)

T:49.2 ± 16.5
C:48.6 ± 16.2

6 h EGDT + 60 ml SFI pump 6 h EGDT b,c,d,e T:6.8 ± 1.2
C:7.0 ± 1.3

Xu LW et al., 2012
[38]

N = 49
(T:22;C:27)

T:54.0 ± 0.3
C:55.0 ± 0.2

6 h EGDT + 24 h bundle + dopamine + 100 ml
SFI pump

6 h EGDT + 24 h bundle
+ dopamine

b,c,d T:5.41 ± 1.70
C:5.52 ± 1.40

Liu Y et al., 2017
[34]

N = 60
(T:30;C:30)

T:66.73 ± 5.78
C:66.57 ± 5.49

6 h EGDT + 100 ml SFI + 0.9% NS 100 ml ivgtt
q12 h

6 h EGDT + 0.9% NS 100 ml
ivgtt q12 h

b,c T:7.13 ± 1.56
C:7.12 ± 1.67

Xu Y et al., 2012
[12]

N = 98
(T:48;C:50)

T:57 ± 7
C:60 ± 8

Routine treatment + 100 ml SFI pump Routine treatment b,d T:11.2 ± 2.5
C:11.9 ± 3.2

Yin MX et al., 2017
[48]

N = 60
(T:30;C:30)

T:58.45 ± 6.32
C:59.12 ± 5.45

6 h EGDT + 100 ml SFI + 0.9% NS 150 ml ivgtt
q12 h

6 h EGDT + 0.9% NS 150 ml
ivgtt q12 h

b,c T:7.31 ± 0.47
C:7.15 ± 0.87

Sun SR et al., 2008
[35]

N = 60
(T:34;C:26)

NA 6 h EGDT + 60 ml SFI pump 6 h EGDT e,f NA

Zhang W et al.,
2011 [13]

N = 93
(T:48;C:43)

NA 6 h EGDT + 60 ml SFI pump 6 h EGDT e,f NA

Tian XM et al.,
2017

N = 80
(T:40;C:40)

T:51.46 ± 19.32
C:50.74 ± 18.95

Routine treatment + SFI 100 ml + 5% GS
250 ml ivgtt qd

Routine treatment f T:4.27 ± 1.35
C:4.3 ± 1.4

Li CL et al., 2014 N = 68
(T:34;C:34)

T:34.8 ± 19.2
C:36.5 ± 21.6

Routine treatment + SFI 50 ml ivgtt qd Routine treatment f NA

Lin MJ et al., 2012 N = 120
(T:60;C:60)

NA Routine treatment + dopamine + 100 ml SFI
+ 5%GS 500 ml ivgtt qd

Routine treatment
+ dopamine

f NA

Note: T = treatment group; C = control group; NA = not applicable; EGDT = early goal-directed therapy; SFI = Shenfu injection; NE = norepinephrine; a = 28-day mortality;
b = Arterial lactate at 6-hours; c = mean arterial pressure at 6-hours; d = heart rate at 6-hours; e = vasoactive agent using; f = side effect.
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lish, the others were published in Chinese academic journals, the
potential of publication bias couldn’t be excluded.
4. Discussion

To our best knowledge, this is the first meta-analysis to evalu-
ate the efficacy and safety of SFI for different participants with sep-
tic shock according to the level of arterial lactate. The main
Table 2
Summary of meta-analysis

Outcome Subgroup No. of studies No. of par

28-day mortality a 4 313
b 2 93
c 2 162

Arterial lactate at 6-hours b 4 298
c 4 309

MAP at 6-hours b 3 238
c 3 211

HR at 6-hours b 3 238
c 2 189

Note: MAP, mean arterial pressure; HR, heart rate; a, mean arterial lactate level < 4.5 mm
level � 7 mmol/L; CI, confidence interval; RR, relative risks; WMD, weighted mean diffe
findings of the review are as follows: first, compared with standard
therapy, SFI plus standard therapy couldn’t decrease 28-day mor-
tality for all kinds of patients with septic shock whatever the level
of arterial lactate. Whereas, when analyzed the subgroup results,
we found that SFI has a trend to decrease the 28-day mortality
for patients with 4.5 mmol/L � arterial lactate < 7 mmol/L. Second,
it is interesting that there were significantly statistic difference
between patients with 4.5 mmol/L � arterial lactate < 7 mmol/L
and patients with arterial lactate � 7 mmol/L in arterial lactate,
ticipants Effect size (95% CI) I2 P

RR, 1.01 [0.78, 1.31] 0 0.93
RR, 0.67 [0.38, 1.19] 0 0.17
RR, 0.91 [0.68, 1.21] 0 0.52
WMD, �1.21 [�1.49, �0.93] 0 <0.00001
WMD, �0.45 [�1.94, 1.03] 96% 0.55
WMD, 7.05 [4.14, 9.97] 70% <0.00001
WMD, 2.67 [�0.56, 5.90] 86% 0.11
WMD, �17.48 [�19.39, �15.57] 45% <0.00001
WMD, �11.03 [�30.38, 8.33] 97% 0.26

ol/L; b, 4.5 mmol/L �mean arterial lactate level < 7 mmol/L; c, mean arterial lactate
rence.



Fig. 2. 28-day mortality.Note: for subgroup analysis, SFI plus usual therapy cannot decrease the 28-day mortality for all of the three groups. Compared with the other two
subgroups, 4.5 mmol/L �mean arterial lactate level < 7 mmol/L group has a trend to decrease 28-day mortality.
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MAP, HR at 6 h respectively. Third, in terms of vasoactive agents’
uses, though the endpoint of outcome measure was not unified,
we found that there was no statistic difference between SFI plus
standard therapy and standard therapy for patients with arterial
lactate � 4.5 mmol/L in all of the single studies. Due to the lack
of arterial lactate level, we cannot analyze whether SFI plus stan-
dard therapy could decrease the doses of vasoactive drugs com-
pared with standard therapy in another two groups (4.5 mmol/
Fig. 3. Arterial lactate at 6-hours.Note: compared with usual therapy, adding SFI could fu
arterial lactate level < 7 mmol/L. Whereas, for patients with mean arterial lactate level �
L � patients with arterial lactate < 7 mmol/L and patients with
arterial lactate � 7 mmol/L).

As we all know, the effect of SFI is restoring Yang and rescuing
patients from collapse, all of participants in the included studies
meet the TCM syndrome Yang-Qi deficiency. We acknowledge that
the level of arterial lactate is affected by many factors, such as the
infectious diseases and vasoactive agents. Hence, it is difficult for
clinicians choosing an appropriate timing or criterion to use SFI
rther decreased arterial lactate level at 6-hours in patients with 4.5 mmol/L �mean
7 mmol/L, adding SFI couldnot further decreased arterial lactate level at 6-hours.



Fig. 4. MAP at 6-hours.Note: compared with usual therapy, adding SFI could increase MAP at 6-hours. However, for patients with mean arterial lactate level � 7 mmol/L, SFI
plus usual therapy cannot further increased MAP at 6-hours when compared with usual therapy alone.
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on septic shock. Through our work, we did find that SFI maybe a
suitable assist drug for septic shock patients with 4.5 mmol/
L �mean arterial lactate level < 7 mmol/L. Meanwhile, they should
meet the Traditional Chinese Medicine syndrome Yang-Qi
deficiency.

Though there exit three similar reviews [37-39], there are some
differences between our review and the three reviews. First, we
found that some of the included studies in the previous three
reviews didn’t meet the criterion of septic shock, since some stud-
ies included sepsis without shock. Second, in terms of the endpoint
of mortality, there remains uncertain for clinicians to choose.
Through our review, we found that it cannot decrease 28-day mor-
tality in all of the three subgroup patients, but there exits a trend to
decrease 28-day mortality in 4.5 mmol/L � patients with arterial
lactate < 7 mmol/L compared with the other two groups. In addi-
tion, we chose arterial lactate at 6 h because the surviving sepsis
campaign guidelines recommended remeasuring arterial lactate
within 6 h, and previous study showed that 6 h from septic shock
recognition was the optimal timing of lactate re-measurement
for predicting mortality [40-41] We didn’t choose lactate clearance
Fig. 5. HR at 6-hours.Note: for patients with 4.5 mmol/L �mean arterial lactate level < 7
HR when compared with usual therapy; For patients with mean arterial lactate level �
compared with usual therapy alone.
rate as the endpoint because Seung Mok Ryoo et al. [42] demon-
strated that serum lactate level at 6 h can be an more effective tool
for prognosis of septic shock patients compared with lactate clear-
ance. Third, we selected vasoactive drugs doses as an important
endpoint, partly because of the side effect of NE and dopamine
[7,9]. Importantly, the intervention must be based on the specific
patients, other than the all kinds of patients. Thus in our review,
we divided the patients with septic shock into three subgroups
according to the level of lactate. Interestingly, the results showed
that SFI plus standard therapy is more effective than standard ther-
apy in increasing MAP, normalizing HR, and reducing the level of
arterial lactate in 4.5 mmol/L� patients with arterial lac-
tate < 7 mmol/L group.

Shenfu injection, originated from ancient formula in traditional
Chinese medicine, is composed of red Radix Ginseng (Hongshen)
and Radix AconitumCarmichaeli (Fupian) [43]. HPLC-MS/MS analy-
sis of SFI is explicit byYangHet al.’s study [44]. Themain active com-
ponents of SFI include ginsenoside and aconite total alkaloids
(Supplemental Fig. 2) [45]. Numerous animal studies investigated
the pharmacological mechanism of SFI [46-48]. Guo ZJ et al. [49]
mmol/L, the results indicated that SFI plus usual therapy could further normalized
7 mmol/L, SFI plus usual therapy cannot further decreased HR at 6-hours when



Fig. 6. Publication bias analysis.
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indicated that, compared with epinephrine, SFI alleviates myocar-
dial dysfunction by upregulating expression of sarcoplasmic reticu-
lum Ca2+-ATPase. SFI can also reverse the change of caspase-3/7
activity, inhibit proliferation, reduce apoptotic cardiac myocyte,
and inhibit the expressionBcl-2, Bax, and caspase-3 [46]. In addition,
SFI could decrease the expression of TNF-a, improve themicrocircu-
lation and extend the length of tissue and cellular viability without
oxygen [45,48]. Moreover, both of the clinical and animal studies
indicated that SFI could improve recovery of immunologic function
by balancing cytokine secretion [47].When investigate the pharma-
cological mechanism of ginsenoside and aconite total alkaloids
alone, ginsenoside could regulate intracellular 2,3 DPG levels to pro-
mote the release and uptake of oxygen [50].

Importantly, in order to explore the main active ingredient and
the potential mechanism of SFI’s vasorelaxation, one study [51]
investigated effects of Hongshen injection (HSI) containing gin-
senoside and Fupian injection (FPI) containing aconite total alka-
loids on isolated rat thoracic aortic ring contraction induced by
KCl or NE, the results showed that ginsenoside contributes to SFI’s
vasodilator effect and aconite total alkaloids had no apparent
vasodilator effect. Since KCl and NE act on the voltage-dependent
calcium channels (VDC) and receptor-operated calcium channels
(ROC) respectively. Interestingly, to further explore the mecha-
nism, they found that for KCl-induced vasoconstriction, the relax-
ation effect of HSI is worse than that of SFI, and the effect of SFI
is synergy between HSI and FPI; for NE-induced vasoconstriction,
the relaxation effect of HSI is better than that of SFI, and the effect
of SFI is antagonism between HSI and FPI. From these results, we
found that the effect levels of different components in SFI on these
two kinds of calcium channels are different, and SFI could enhance
weak effect and inhibiting strong effect, which meet the compati-
bility rules of TCM. These results could be one of the reasons why
SFI has protective effect for myocardial dysfunction, since the heart
need blood supply when coronary artery relaxed. Some data evi-
dence indicated that the vasorelaxation of SFI is associated with
NO generated in epithelial cells [46], but the exact mechanism
need to be further studied.

Several limitations exit in this review. First, all of the included
studies were performed in China, which cannot represent patients
with septic shock in other regions. Second, most of the included
studies were published in Chinese, only two studies were pub-
lished in English. Third, since the treatment of septic shock is com-
prehensive, the effects of other united medication can’t exclude.
Hence, for septic shock patients, when the Traditional Chinese
Medicine syndrome meets Yang-Qi deficiency, clinicians could
choose SFI as a supplementary drug. Though there are more and
more studies use different threshold of lactate [18,41-42,52], we
acknowledge that we use unconventional threshold of 4.5 mmol/
L and 7 mmol/L, instead of 4 mmol/L commonly used in septic
studies [1,5].

5. Conclusion

For septic shock patients with 4.5 mmol/L �mean arterial lac-
tate level < 7 mmol/L, when the Traditional Chinese Medicine syn-
drome meet Yang-Qi deficiency, clinicians could choose SFI as a
supplementary drug. But further high-quality and large-scale RCT
should be performed to verify it.
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