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Objectives: To provide evidence of the clinical efficacy

of Xuebijing (XB]) on blood coagulation in patients
with sepsis.
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Methods: We conducted this meta-analysis in The
People’s Hospital of Liaoning Province, Shenyang,
China between December 2013 and May 2014.
We searched a number of databases for relevant
randomized controlled trials (RCTs) published before
December 2013 using the keywords “Xuebijing,
‘coagulation’ and ‘sepsis’. Statistical analysis was
performed with Review Manager 5.2 from the
Cochrane Collaboration.

Results: Fourteen RCTs involving 867 patients
were included. Compared with placebo, XBJ
injection  significantly improved platelets (mean
differences [MD] = 42.14, 95% confidence
interval [CI]: 2242 - 61.86, p<0.00001),
shortened the activated partial thromboplastin time
(MD = -4.81, 95% CI: -7.86 - [-1.76], p=0.002),
shortened the prothrombin time (MD = -2.33,
95% CI: -4.15 - [-0.51], »p=0.01), and shortened
the thrombin time (MD = -2.05, 95% CI: -3.52 -
[-0.58], p=0.006). However, no significant difference
was found between the XB] injection and the placebo
group for fibrinogen (MD = 0.21, 95% CI: -0.38 -
0.81, p=0.48).

Conclusion: Xuebijing injection may improve
coagulopathy in patients with sepsis. High-quality
and large sample clinical trials are needed for
confirmation.
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n 2012, the international guidelines for the

management of severe sepsis and septic shock
conference defined sepsis as the presence (probable
or documented) of infection together with systemic
manifestations of infection.! Ranging from the systemic
inflammatory response syndrome and its complications,
septic shock, and multiple organ dysfunction syndrome
(MODS), sepsis represents the leading cause of death in
intensive care patients. A significant cause of infective
systemic manifestations in sepsis is the uncontrolled
release of inflammatory mediators and cytokines.” A
variety of inflammatory mediators and cytokines may
directly or indirectly confuse the body’s coagulation,
and result in an abnormal clotting mechanism.?
Xuebijing (XB]), which has been extensively used for
treating sepsis in China, is an intravenous injection
consisting of 5 traditional Chinese medicines (safflower,
Radix Paconiae Rubra, angelica, Chuanxiong, salvia
miltiorrhiza).* It can improve microcirculation and
blood coagulation dysfunction based on the theory of
anti-endotoxin, anti-inflammatory, regulating immune
function, scavenging oxygen free radicals and stabilizing
vascular endothelial cells simultaneously.”® Previous
studies have showed that XB] is effective for sepsis,’
and this drug has been approved by the State Food
and Drug Administration of China for clinical use. We
conducted this meta-analysis to provide an up-to-date
and comprehensive picture of the clinical efficacy of
XB]J on blood coagulation in patients with sepsis.

Methods. This meta-analysis was conducted in
the People’s Hospital of Liaoning Province, Shenyang,
China, between December 2013 and May 2014.
We included all relevant studies published before
December 2013 in the China National Knowledge
Infrastructure, Wanfang database, MEDLINE, Embase
and Cochrane Library based on the following search
terms: 1) “xuebijing” [Supplement Concept]; 2) “blood
coagulation”, or “coagulation”, or “clotting”; 3)‘sepsis’;
4) “blood platelets”, “partial thromboplastin time”,
“prothrombin time”, “thrombin time”, or “fibrinogen”.

We included studies in this meta-analysis if: 1) they
were randomized controlled trials (RCTs); 2) used a
parallel design or crossover design of XBJ versus placebo
treatment; 3) duration of treatment was > 72 hours;
4) reported data on platelet (PLT), activated partial
thromboplastin  time (APTT), prothrombin time
(PT), thrombin time (TT), and fibrinogen (FIB); 5)
excluded the factors that can cause changes in PLT and
coagulation (for example, original thrombotic diseases,

cancer, hematological disorders, connective tissue
disease and use of anticoagulants); 6) These studies were
published in English or Chinese.

Abstracts of cited articles were reviewed by 2
independent investigators to determine their relevance.
Discrepancies were resolved by consensus or, as needed,
with a third investigator and confirmed by consensus.
When there were multiple reports from the same trial,
the most complete and recently reported data was
chosen. The quality of included articles was further
assessed using the Jadad criteria.’® The scores ranged
from 0 to 5 (a high score indicating high quality).

The statistical analysis was performed with Review
Manager 5.2 (RevMan, The Nordic Cochrane Center,
Cochrane Collaboration, Copenhagen, Denmark),
2013. For efficacy measures, mean changes in PLT,
APTT, PT, TT, and FIB as continuous variables were
assessed. For these continuous variables, weighted mean
differences (MD) and 95% confidence interval (CI) for
changes from baseline were calculated. A p-value <0.05
was considered to be statically significant. Heterogeneity
was tested by the Q statistic (significance level at p<0.10)
and the I” statistic (significance level at I’>50%)."" A
random-effects model was used if the Q or I? statistic
was significant. Otherwise, a fixed-effects model was
used.

Results. The initial literature search retrieved 1236
relevant articles. Nine hundred and sixty-four articles
were excluded after scanning the titles. Two hundred
and nineteen articles were excluded after carefully
reading the abstracts. Then, 39 articles were excluded
for various reasons (duplicate, review, case report, no
required data), and finally 14 RCTs'>* were retained
for meta-analysis. Pooled analysis included 867
patients. Overall, the included studies were of adequate
methodologic quality (mean Jadad score 3.429 for
included studies, all studies had a score >3). Included
studies, basic characteristics of enrolled patients, and
details of drug therapy are presented in Table 1.

Analysis of risk of bias showed that 6 trials reported
the detailed methods of sequence generation and
allocation  concealment.!#'®19212335  Blinding  was
performed properly in all included trials. All trials
were free from incomplete outcome data and free from
selective outcome reporting as well as other sources of
bias. A total of 14 trials had a low or moderate risk of
bias. The risk of bias is summarized in Table 1.

The results of meta-analysis showed that XB]
injection can significantly improve PLT (MD = 42.14,
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95% CI: 22.42 - 61.86, p<0.00001, Figure 1), shorten
the APTT (MD = -4.81, 95% CI: -7.86 - [-1.76],
=0.002, Figure 2), shorten the PT (MD = -2.33, 95%
CL: -4.15 - [-0.51], p=0.01, Figure 3), shorten the
TT (MD = -2.05, 95% CI: -3.52 - [-0.58], p=0.006,
Figure 4). However, no significant difference was found
between the Xuebijing injection and the placebo group

in FIB change (MD = 0.21, 95% CI: -0.38 - 0.81,
=0.48, Figure 5).

Discussion. The pathogenesis of sepsis is not
yet entirely clear, but endotoxin, inflammatory
mediators/cytokines, and/or endothelial cell damage
are more reliable reasons.”® Most patients with sepsis

Table 1 - Basic characteristics of included studies of enrolled patients with sepsis and details of drug therapy.

Age (years) Gender (m/f) Outcome TD Study Jadad Risk of bias

Author, year of study XBJ PL XB] PL measures XB]J dose  (days) size score SG AC B 10D SOR OSB
PLT, APTT,

Liu et al 2006'2 4046 27/14 pLrT Fip 100migd. 10 4132 2 NN A
PLT, APTT,

Ming et al 2007" 4325 40/20 pLoT pp 200mlgd. 760 3 2 2 vooNA A

Zhangeral2008" 4865152 5012168 Undear T APTD Somibid 14 60 4 N N N N A
PLT, APTT,

Jin & Li 200913 5816 52412 14/10 16/12 ppipp g 100mlgd. 7 52 3 2 2 NvooNA A
PLT, APTT,

6 B > .

Wang 2009" 70+11 13/10 pT T prp 100mibid 7233 22 VoA

Zhang et al 2009"7 20-80 32/28 PIi)T%AFIgT’ 100mlqi2h 7 60 3 2 N N N A

Liu ecal 2010'8 44.3+127  42.8+13.5 44/28 39/31 PLIT’TA}?T’ 50mlqi2h 7 142 4 N N A N A

Zhangeral 2010 652561533 6481:1685 97 1us T ATD poomibid s 32 4 N N N N A
PLT, APTT, .

Su etal 2011%° 585541243 58351114 12/8 10/10 ppop gy SOmibid. 7 40 3 2 2 VoA VW

Yao et al 201121 59.04¢18.32 52.13%22.21 21/19 27/11 PLPT%AFI;ET’ 100mlbid. 7 78 4 N N N N A A

Ge et al 20122 6212 114/46  APTT,PT,FIB 100mlbid. 5 160 3 2 2 N N

Vangeral 20122 60.15:1493 61.08:1601 2013 2111 POAPTD somipid 6 e 4 4 N N N A A

Zhang et al 201224 58+24 60£22  8/12 10/12 Pli,T%AFI;gT’ 100mlqi2h 7 42 3 @2 2 N N A A

Zhang & Ma2013%°  63.5:1523 6458:17.7  9/7 11/5 APTTLPT Somlbid. 7 32 4 N N N ~ 4 W

q.d. - once a day, b.i.d. - twice a day, q12h - once every 12

hours, XBJ - Xuebijing injection, PL - placebo, PLT - platelet,

APTT - activated partial thromboplastin time, PT - prothrombin time, TT - thrombin time, FIB - fibrinogen, v - low risk of bias, ? - unclear risk of bias,
! - high risk of bias, TD - treatment duration, SG - sequence generation, AC - Allocation concealment, B - blinding, IOD - incomplete outcome data,
SOR - selective outcome reporting, OSB - other sources of bias

Xuebijing group Control group Mean Difference Mean Difference
Study or Subgroup e ear D) ital it IV, Random,. 95% CI B3 ]
¥R Liu 2006 [12) 8377 5489 21 434 3402 20 B1%  40.37[12.56,68.18] 2006
ZQ Ming 2007 [13] -27 2987 30 -100 1819 30 93%  73.00[60.49,8551] 2007 ===
HWZhang 2008 [14] 1449 7499 30 714 8065 30 7.0% 73.50[34.09,112.91] 2008 =%
M Jin 200 [15] 18092 3719 28 3467 6516 24 8.0% 146.25(116.77,175.73] 2009 4
LH Zhang 2008 [17] 562 475 20 022 227 20 97% 5.40(3.09,7.71] 2009 *
L Wang 2009 [16) 6108 7342 12 3759 4641 11 60%  2349[26.29,73.27] 2009
J Zhang 2010 [19] 281 2558 16 285 2115 16 9.1%  -0.40[-16.66,15.86] 2010 =
XF Liu2010[18] 724 13007 72 35 11869 70 6.8% 37.40 1354, 78.34] 2010 al
¥ Su 2011 [20] 678 445 20 5835 3844 20 83% 9.45-16.35,35.25) 2011 =]
L Yao 2011 [21] 9821 4103 40 4279 3263 38 91%  5542[39.01,71.83 2011 = =
TX Yang 2012 (23] 309 2611 33 139 2335 32 93% 17.00 [4.97,29.03] 2012 ==
M Zhang 2012 [24] 761 1943 20 392 1573 22 94%  36.90[26.14,47.66] 2012 =
Total (95% Cl) 342 333 100.0%  42.14[22.42,61.86] —~
Heterogeneity: Tau®= 1046.27; Chi*= 266.80, df=11 (P < 0.00001); F= 96% Hoo 0 0 100

Test for overall effect. Z= 4.19 (P =< 0.0001)

Control group better Xuebijing better

Figure 1 - Meta-analysis of platelet change of Xuebijing injection for sepsis. IV - inverse variance, CI - confidence interval
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xuehljm yom Control group Mean DI'I’erem:e Mean Difference

ubgroup Iy al al elght 23 IV, Rand
XRUU 2006 [12] -1805 7_99 21 -449 1039 20 B67% -5 53 [-11 25 0. 13] 2006 TEme—
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HW Zhang 2008 [14] 17 2354 30 -88 2665 30 35% -8.20[-20.92, 4.52] 2008
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M Jin 2008 [15] -1065 5.78 28 -B17 478 24 81% -2.48 [-5.35,0.39] 2009 SEAT
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¥ Su 2011 [20] -136 569 20 -1217 488 20 7.9% -1.43[4.72,1.86) 2011 b, 7
M Zhang 2012 [24] -91 436 20 -39 436 22 8.2% -5.20[-7.84,-2.56] 2012 S
TX Yang 2012 [23] 102 587 33 -4 760 32 7.9% -6.20[9.53,-287] 2012 —_
SM Ge 2012 [22] 6.3 327 80 25 21 80 8.6% 3.80[2.87,473] 2012 =
LN Zhang 2013 [25] -10.3 5983 16 -45 837 16 7.0% -580[10.83,-0.77] 2013 eSS
Total (95% CI) 438 429 100.0%  -4.81[-7.86,-1.76] >

Heterogeneity. Tau®= 27.76; Chi*= 204.94, df= 13 (P < 0.00001), F=94%

Testfor overall effect: Z=3.09 (P=0.002)
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Figure 2 - Meta-analysis of activated partial thromboplastin time change of Xuebijing injection for sepsis. IV - inverse variance, CI - confidence interval
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Figure 3 - Meta-analysis of prothrombin time change of Xuebijing injection for sepsis. IV - inverse variance, CI - confidence interval
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Figure 4 - Meta-analysis of thrombin time change of Xuebijing injection for sepsis. IV - inverse variance, CI - confidence interval
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Figure 5 - Meta-analysis of fibrinogen change of Xuebijing injection for sepsis. IV - inverse variance, CI - confidence interval

have coagulation dysfunction,”” and pathological
manifestations show a large number of micro thrombus
formation in microcirculation. Some scholars have
inferred sepsis-induced organ dysfunction essentially
due to microcirculation.”® If we can antagonize
endotoxins, remove inflammatory mediators, repair
endothelial cells, block the coagulation dysfunction and
improve microcirculation in patients with sepsis, we
may relieve the development of sepsis to severe sepsis,
septic shock, and even MODS.

The examination of coagulation disorders in patients
with sepsis showed prolonged TT, PT, and APTT,
with decreased FIB or PLI, even the occurrence of
disseminated intravascular coagulation. By observing
the changes of TT, PT, APTT, FIB, and PLI, we
can conclude the efficacy of XB]J for coagulopathy
in patients with sepsis. In this study, we found that,
compared with the control group, coagulation function
was significantly better in the XB]J group.

The meta-analysis showed XB] can significantly
improve blood coagulation dysfunction in patients
with sepsis based on active anti-infective and other
supportive symptomatic treatment. But, XB]J itself can
not directly inhibit and kill pathogenic microorganisms.
When sepsis occurs, only based on active anti-infective
and other support symptomatic treatment, XBJ can
exert its protective function of organs and improve
blood coagulation dysfunction. Therefore, we do not
recommend the application XB]J alone in the treatment
of sepsis.

In conclusion, the present study evaluated the
clinical efficacy of XBJ could be a credible alternative for
sepsis patients who have abnormal blood coagulation.
We included 14 RCT’s in the meta analysis, with a
mean Jadad score 3.429, making the conclusions of
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this systematic analysis reliable. More high-quality,
large sample, randomized, multicenter clinical trails
are needed to confirm clinical efficacy of XB]J on blood
coagulation in patients with sepsis.
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