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Xuebijing injection for acute organophosphorus pesticide
poisoning: a systematic review and meta-analysis
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Background: To evaluate the efficacy and safety of Xuebijing injection (XB]) treatment for acute
organophosphorus pesticide poisoning.

Methods: Using the PubMed, Cochrane, Embase, Sinomed, Wanfang, CNKI, and Weipu (VIP) databases
from the beginning of the datasets until December 2017, all of the relevant randomized controlled trials
were identified. 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 the RevMan
software version 5.3. The qualities of the involved studies were assessed by the risk of bias according to the
Cochrane handbook.

Results: Twenty-six randomized controlled trials with 1,880 participants were collected in total. Compared
with just conventional therapy alone, XB]J combined with conventional therapy significantly reduced the 7-day
mortality rate (RR: 0.33; 95% CI: 0.22-0.49), CRP in the 50 mL group (WMD: -11.60; 95% CI: -14.38 to
-8.83), CRP in the 100 mL group (WMD: -1.73; 95% CI: -2.91 to -0.55), AChE in the 50 mL group (WMD:
-4.58;95% CI: -5.87 to -3.28), AChE in the 100 mL group (WMD: -1.73; 95% CI: -2.07 to -1.39), hospital
stays in the 50 mL group (WMD: -4.26; 95% CI: -4.89 to -3.64), TNF-a in the 50 mL group (WMD:
-2.66; 95% CI: -4.99 to -0.32), NF-xB in the 50 mL group (WMD: -13.07; 95% CI: -14.67 to -11.47), and
CK-MB in the 50 mL group (WMD: -32.28; 95% CI: -40.62 to -23.93). However, there was no statistical
difference of TNF-a in the 100 mL group (WMD: -2.17; 95% CI: -4.66 to 0.32).

Conclusions: XB]J has a significant clinical efficacy for the treatment of patients with acute
organophosphorus pesticide poisoning. The most effective dose is 50 mL, while the most effective frequency

is twice a day. However, more studies are needed to confirm the extract efficacy of XBJ.
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Introduction

Acute organophosphorus pesticide poisoning (AOPP)
is among the most common medical acute conditions
with complex symptoms and a high mortality rate (1).
Data from the World Health Organization indicate
that approximately three million people each year are
at risk of organophosphorus pesticide poisoning (2).
Research has shown that the major mechanism that causes
organophosphorus pesticide poisoning is the inhibition of
organic phosphorus acting on cholinesterase. The inhibition
leads to a large accumulation of acetylcholine in the tissue
space, which further results in a series of dysfunctions in
the nervous system, myocardial cells, and respiration (3,4).
Severe AOPP can cause acute cholinergic crisis, including
the stimulation of the nicotinic receptors and muscarinic
receptors, which leads to the main cause of patient death,
namely respiration failure (5). Current therapeutic strategies
for patients with AOPP mainly consist of resuscitation,
gastric lavage, intravenous atropine and pralidoxime, and
supportive cares. However, the mortality rate is still as high
as 43.94% in Southeast Asia and India (6). Therefore, more
therapies for the better management for AOPP are urgently
needed.

Xuebijing injection (XB]), a traditional Chinese
medicine, is widely used in the treatment of sepsis in China.
The possible mechanisms are believed to be associated
with antagonizing the pro-inflammatory factors (7-9).
XB]J is extracted from 5 Chinese herbs including Radix
Salviae Miltiorrhiae, Rhizoma Chuanxiong, Flos Carthami,
Angelica Sinensis and Radix Paeoniae Rubra. At least
21 compounds have been found in XBJ, including amino
acids, phenolic acids, flavonoid glycoside, terpene glycoside,
and phthalide (10). Radix Salviae Miltiorrhiae (11-15),
Rhizoma Chuanxiong (16,17), Flos Carthami (18,19),
and Angelica Sinensis (20-22) are known to exert an anti-
inflammatory effect. The quality of XBJ has been strictly
controlled according to the standard set by the China
Ministry of Public Health.

Methods
Database and search strategies

The Cochrane, EMbase, PubMed, Sinomed, CNKI,
WanFang, and Weipu databases were searched from their
inceptions until December 2017. The following search
terms were used individually or combined: “randomized
controlled trials”, “Acute organophosphorus pesticide
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poisoning” and “Xuebijing injection”, e /. The references
of the included records were searched to find any additional
articles. All literature reviews were conducted by two
investigators. When a disagreement occurred, a third
investigator was involved until an agreement was reached.

Eligibility criteria for original studies

This systematic review and meta-analysis were composed of
27 items according to the PRISMA statement checklist (23).

Inclusion criteria: (I) patients who had been
pathologically diagnosed as AOPP, with no limitation on
the patient gender and ethnicity, and the diagnostic criteria
was both explicit and normative; (II) the intervention
performed used both XBJ and conventional therapies; (ILI)
the comparison intervention used conventional therapies
(anticholinergic agents, cholinesterase reactivators, and
other supporting therapy); (IV) primary and secondary
outcomes were evaluated. Primary outcomes were 7-day
mortality. Secondary outcomes included the level of CRP,
the time to ChE recovery, the length of hospital stay, the
level of TNF-aq, the level of NF-«B, and the level of CK-
MB; (V) the study design was based on a randomized
controlled trial.

A study was excluded for the following reasons: (I) it
investigated the treatment group or the control group
for Tanreqing injection combined with similar efficacy of

Chinese patent medicines; (II) the data was statistically
flawed.

Study selection

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

Data extraction

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,
study location, sample size, mean age, intervention, control,
course, and outcomes. Any disagreement between the two
reviewers was discussed with the third reviewer until a
consensus was reached.
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Assessment for risk of bias of included studies

"Two reviewers assessed the risk of bias for each study using
the Cochrane risk of bias tool. The random sequence
generation, allocation concealment, blinding of participants
and personnel, blinding of outcome assessment, incomplete
outcome data, selective reporting, and conflict of interest
were taken into account for the assessment. Disagreements
about the risk of assessment were resolved through a
discussion between an additional two reviewers.

Data syntbesis

The RevMan software (version 5.3) provided by the
Cochrane Collaboration was used for data analysis.
Dichotomous variable was presented as relative risk
(RR). Continuous outcomes were presented as the mean
difference and with a 95% confidential interval (CI) rate.
Statistical heterogeneity was assessed according to the
Cochrane Handbook of Systematic Review of Interventions
(version 5.1). Chi-square and I’ tests were used to test the
heterogeneity. If there was heterogeneity between the
studies (I’>50%, P<0.05), the cause of heterogeneity such
as gender, age, course and severity of disease, dosage and
duration of treatment, and subgroup analysis was searched
for. If the cause was not found, the random effects model
for metanalysis was used. Subgroup analysis or sensitivity
analysis was performed to eliminate heterogeneity
based on possible heterogeneous factors; if there was no
heterogeneity between the studies, the fixed effect model
was applied. Publication bias was assessed by using a funnel
plot where there were more than 10 trials in the meta-
analysis. In addition, we used the GRADE pro (Version 3.6)
software to rate the quality of evidence.

Subgroup analysis

Subgroup analysis was performed based on the dosage of
XBJ (50 mL group, 100 mL group and 150 mL group) in

this systematic review.

Results
Description of included studies

A total of 354 records were identified based on search
strategy, and 287 potentially eligible records were obtained
after removing duplicate publications. After screening the
titles and abstracts, a total of 255 trials were excluded. This
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left 26 trials which were included in the meta-analysis,
and 6 more trials were later excluded for various reasons
(Figure I). A total of 1,880 participants were allocated
between the XBJ group (n=962) and the control group
(n=918). The characteristics of the included studies are
presented in Table 1. The methodological quality of most
studies was “poor” (Figure SI).

7-day mortality

Fifteen studies (24-37,41) provided data on the 7-day
mortality rate based on the Chi-square test P=0.79>0.05 and
I’ =0%<50%. We selected the fixed-effects model to analyze
the 7-day mortality. In Figure 24, the results show the 7-day
mortality (RR: 0.33; 95% CI: 0.22-0.49) of the XB] group
was lower than in the control group. Funnel plot is shown
as visually asymmetrical (Figure 2B).

The level of C-reactive protein (CRP)

Eight studies (24,27,35,38,39,42-44) analyzed the level of
CRP. Subgroup analysis was performed in the 50 mL group
and the 100 mL group. In the 50 mL group, we selected
the random-effects model based on the Chi-square test
P=0.0009<0.05 and I’ =79%>50%. In Figure 3, the results
show the level of CRP (WMD: -11.60; 95% CI: -14.38 to
-8.83) was lower than in the control group. In the 100 mL
group, the random-effects model was selected for a Chi-
square test P=0.02<0.05 and I’ =73%>50%. Compared with
the control group, the XBJ group could reduce the level of
CRP (WMD: -1.73; 95% CI: -2.91 to -0.55). The results
indicated that the 50 mL dose of XBJ dose was more useful
than the 100 mL one for reducing the level of CRP.

The time to AChE recovery

Four studies (31,40,43,45) analyzed the time to AChE
recovery. In the 50 mL group, we selected the fixed-
effects model based on the Chi-square test P=0.5>0.05
and I’'=0%<50%. In Figure 4, the results show the time for
AChE recovery (WMD: -4.58; 95% CI: -5.87 to -3.28)
was lower than in the control group. In the 100 mL group,
the fixed-effects model was selected for the Chi-square test
P=0.4750.05 and I =0%<50%. When compared with the
control group, the XBJ group had a reduced time for AChE
recovery (WMD: -1.73; 95% CI: -2.07 to -1.39). The results
indicated that the XB] dose of 50 mL was more useful than
the 100 mL one for reducing the time for AChE recovery.
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Studies identified through
database searching (n=354)

Additional studies identified
through other sources (n=0)

Y

Studies after duplicates
removed (n=287)

Y

287 of records screened

255 of records excluded

Y

32 of full-text articles

assessed for eligibility

Y

26 of studies included in
qualitative synthesis

Y

6 of full-text articles excluded, with reasons
1. the analysis contents is not the efficacy of XBJ injection (n=2),
2. the article has no clinical outcome (n=1),
3. the data cannot be used (n=3)

26 of studies included in quantitative
synthesis (meta-analysis)

Figure 1 Study flow diagram.

The length of bospital stays

Seven studies (28,31,34,36,42,43,45) provided data about
the length of hospital stays. In the 50 mL group, we
selected the fixed-effects model based on the Chi-square
test P=0.61>0.05 and I =0%<50%. In Figure 5, the results
show the length of hospital stay (WMD: -4.26; 95%
CI: -4.89 to -3.64) was shorter than in the control group.
In the 100 mL group, the fixed-effects model was selected
for the Chi-square test P=0.2750.05 and I’ =23%<50%.
When compared with the control group, the XB] group’s
length of hospital stay was shorter (WMD: -2.48; 95% CI:
-3.13 to -1.82). The results indicated that the XBJ dose of
50 mL was more useful than the 100 mL one for reducing

the length of hospital stay.

The level of TNF-a

Six studies (28,30,42,43,46,47) provided data for the level
of TNF-a. In the 50 mL group, we selected the random-
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effects model based on the Chi-square test P=0.0001<0.05
and I’ =90%>50%. In Figure S2A, the results show that the
level of TNF-a (WMD: -2.66; 95% CI: -4.99 to -0.32) was
lower than in the control group. In the 100 mL group, there
was no statistical difference between the two groups (WMD:
-2.17; 95% CI: -4.66 to 0.32). The results indicated that
the XBJ dose of 50 mL could reduce the level of TNF-a.

The level of NF-xB

Three studies (29,41,48) analyzed the level of NF-«xB. In the
50 mL group, there was only 1 study which had the results
showing the level of NF-xB (WMD: -13.07; 95% CI:
-14.67 to -11.47). In the 100 mL group, the random-eftects
model was selected for the Chi-square test P=0.0004<0.05
and T* =92%>50%. Compared with the control group, the
XBJ group could reduce the level of NF-xB (WMD: -2.61;
95% CI: -4.28 to -0.94) (Figure S2B). The results indicated
that the XBJ dose of 50 mL is more useful than 100 mL for
reducing the level of NF-xB.
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Table 1 The characteristics of included studies
M t
Study ID Sample size (N) ean age Intervention Control Course (qd) Outcome
(xs, years) measure

Zhang 2016 (15) N=30 (T: 15; C: 15) 39.14+4.91 CT + XBJ CT 7d b

Jiao 2009 (16) N=50 (T: 25; C: 25) T: 32.1+11.8; CT + XBJ CT 7d a, b
C:31.0+12.7

Hu 2012 (17) N=58 (T: 30; C: 28) 41.35+8.56 CT + XBJ CT 7d d

Guo 2010 (18) N=108 (T: 55; C: 53) T: 34.69+17.47; CT + XBJ CT 7d a
C: 35.14+18.35

Li 2014 (19) N=51 (T: 31; C: 20) NA CT + BP + XBJ CT+BP 5d a

Pan 2015 (20) N=89 (T: 51; C: 38) T: 39.9+7.1; CT + XBJ CT 7d a, b, d
C: 39.4+6.5

Wang 2017 (21) N=150 (T: 75; C: 75) T: 51.13+8.38; CT + XBJ CT 7d f
C: 51.46+8.15

Ma 2010 (22) N=40 (T: 20; C: 20) T: 35.6+16.6; CT + XBJ CT 7d a,eg
C: 39.4+18.7

Wang 2008 (23) N=70 (T: 35; C: 35) T: 32.12+10.51; CT + XBJ CT 7d a, d, f
C: 32.43+9.81

Zou 2008 (24) N=15 (T: 7; C: 8) T: 32.4+9.8; CT + XBJ CT 7d a,f
C:32.1+10.5

Tian 2017 (25) N=72 (T: 36; C: 36) 51.7£12.3 CT + XBJ CT 7d b,e g

Li 2010 (26) N=42 (T: 23; C: 19) T: 35.0+6.1; CT + XBJ CT 7d g
C: 32.46+4.58

Zhao 2013 (27) N=107 (T: 53; C: 54) 34.3+10.1 CT + BP + XBJ CT+BP 5d a, g

Jiang 2017 (28) N=93 (T: 47; C: 46) T: 45+14; CT + XBJ CT 7d c
C: 46+15

Zhang 2017 (29) N=82 (T: 46; C: 36) 46.0+12.9 CT + XBJ CT 7d a,ce

Li 2013 (30) N=65 (T: 35; C: 30) NA CT + XBJ CT 7d c, e

Zhang 2011 (31) N=30 (T: 14; C: 16) 40.21+6.22 CT + XBJ CT 7d b

Yu 2015 (32) N=60 (T: 30; C: 30) T: 40.8+12.9; CT + XBJ CT 7d a
C: 40.9+12.8

Yuan 2011 (33) N=60 (T: 30; C: 30) 31.6+9.2 CT + XBJ CT 7d a, d

Chen 2014 (34) N=192 (T: 97; C: 95) T: 34.6+8.2; CT + XBJ CT 6d a, d, e
C:35.7+7.3

Wang 2013 (35) N=60 (T: 30; C: 30) T: 38.6+6.01; CT + XBJ CT 7d a, b
C:37.10+7.54

Liao 2010 (36) N=82 (T: 40; C: 42) 40.82+5.43 CT + XBJ CT 4d a, e

Lin 2012 (37) N=72 (T: 36; C: 36) T: 36.3+7.4; CT + XBJ CT 7d a, d
C: 36.8+7.6

Liu 2009 (38) N=56 (T: 28; C: 28) 41.6+27.0 CT + XBJ CT 7d d, g

Chen 2016 (39) N=68 (T: 34; C: 34) T: 49.5+5.8; CT + XBJ CT 7d b,ceg
C:49.4+5.9

Yang 2014 (40) N=78 (T: 39; C: 39) T: 52.0+1.5; CT + XBJ CT 7d b
C:52.5+1.0

T, treatment group; C, control group; NA, not applicable; CT, conventional therapy; XBJ, xuebijing injection; BP, blood perfusion; a,
all-cause mortality in 7 days; b, the level of C-reactive protein; c, the time of ChE came back to normal level; d, the level of CK-MB; e, the

duration of hospital stays; f, the level of NF-kB; g, the level of TNF-a.
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A XBJ plus CT CcT Odds Ratio Odds Ratio
. B o 24 Ei o
Chen 2014 4 97 1" 95 11.7% 0.33[0.10, 1.07] |
Guo 2010 2 55 6 53 6.5% 0.30[0.086, 1.54] -
Jiao 2009 1 25 2 25 21% 0.48 [0.04, 5.65] - 1
Li 2014 1 31 5 20 6.4% 0.10[0.01,0.93) —  —
Liao 2010 4 40 5 42  4.8% 0.82[0.20, 3.31] - 1
Lin2012 2 36 8 36 8.3% 0.21[0.04, 1.05] - ]
Ma 2010 2 20 5 20 4.9% 0.33[0.06, 1.97] -
Pan 2015 2 51 5 38 6.0% 0.27 [0.05, 1.47] - |
Wang 2008 2 35 8 35 83% 0.20 [0.04, 1.04] -
Wang 2013 3 30 10 30 9.9% 0.22[0.05, 0.91] -
Yu 2015 1 30 9 30 9.5% 0.08[0.01,068 — -
Yuan 2011 3 30 9 30 8.9% 0.26 [0.06, 1.08] - 1
Zhang 2017 4 46 5 36 5.6% 0.59 [0.15, 2.38] - 1
Zhao 2013 5 53 5 54  4.9% 1.02[0.28, 3.75] -1
Zou 2008 2 7 3 8 22% 0.67 [0.08, 5.88] - 1
Total (95% CI) 586 552 100.0% 0.33 [0.22, 0.49] <&
Total events 38 96 ) )

Heterogeneity: Chi? = 9.60, df = 14 (P = 0.79); I = 0%

Test for overall effect: Z = 5.46 (P < 0.00001) o i1 i bt
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Figure 2 7-day mortality: (A) forest plot, (B) funnel plot.
XBJ plus CT CT Mean Difference Mean Difference
_Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random. 95% Cl
1.2.1 50ml bid
Chen2016 26 4.7 34 385 54 34 12.5% -12.50 [-14.91,-10.09] -
Tian 2017 21.41 534 36 28.81 4.29 36 12.7% -7.40 [-9.64, -5.16] -
Yang2014 21.96 4.76 39 36.28 7.01 39 12.3% -14.32[-16.98, -11.66] .
Zhang 2011 26.12 4.65 14 3945 564 16 11.4% -13.33[-17.01, -9.65] -
Zhang 2016 29.72 5.01 15 40.51 5.94 15 11.2% -10.79[-14.72, -6.86] N
Subtotal (95% Cl) 138 140  60.2% -11.60 [-14.38, -8.83] -

Heterogeneity: Tau? = 7.71; Chi? = 18.81, df = 4 (P = 0.0009); I> = 79%
Test for overall effect: Z = 8.19 (P < 0.00001)

1.2.2 100ml bid

Jiao 2009 382 23 25 415 225 25 13.2% -0.33 [-1.59, 0.93] -1
Pan 2015 32 19 51 54 21 38 13.4% -2.20 [-3.05, -1.35] -
Wang 2013 3.64 2.03 30 6.12 2.26 30 13.3% -2.48 [-3.57, -1.39] -
Subtotal (95% CI) 106 93 39.8% -1.73 [-2.91, -0.55] L 4

Heterogeneity: Tau? = 0.80; Chi? = 7.52, df = 2 (P = 0.02); I> = 73%
Test for overall effect: Z = 2.87 (P = 0.004)

Total (95% CI) 244 233 100.0%  -7.67 [-10.87, -4.47] -
Heterogeneity: Tau? = 19.74; Chi2 = 206.08, df = 7 (P < 0.00001); I = 97% t

Test for overall effect: Z = 4.70 (P < 0.00001)

Test for subaroun differences: Chiz = 41.11. df = 1 (P < 0.00001). I? = 97.6%

40 5 0 5 10
Favours XBJ plus CT Favours CT

Figure 3 Forest plot: the level of C-reactive protein (CRP).
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XBJ plus CT CT

r r Mean D Total Mean SD Total Weigh
1.3.1 50ml bid
Chen2016 7.7 35 34 118 44 34  3.0%
Zhang 2017 85 35 46 135 45 36 3.4%
Subtotal (95% Cl) 80 70 6.4%
Heterogeneity: Chi? = 0.46, df = 1 (P = 0.50); I12= 0%
Test for overall effect: Z = 6.91 (P < 0.00001)
1.3.2 100ml bid
Jiang 2017 41 09 47 59 1 46 72.4%
Li 2013 65 13 35 8 16 30 21.1%
Subtotal (95% Cl) 82 76 93.6%

Heterogeneity: Chi? = 0.52, df = 1 (P = 0.47); I?=0%
Test for overall effect: Z = 9.97 (P < 0.00001)

Total (95% Cl) 162

Heterogeneity: Chi? = 18.25, df = 3 (P = 0.0004); I> = 84%

Test for overall effect: Z = 11.40 (P < 0.00001)

146 100.0%
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Mean Difference Mean Difference

IV, Fix % Cl IV, Fixed, 95% CI
-4.10 [-5.99, -2.21]

5.00[-6.78,-322] —_—

-4.58 [-5.87, -3.28] -

-1.80 [2.19, -1.41] |

-1.50 [-2.22, -0.78] ——

.73 [2.07, -1.39] *

1.92 [-2.24, -1.59]

4 2 0 2 4
Favours XBJ plus CT Favours CT

Test for subaroup differences: Chi? = 17.26. df = 1 (P < 0.0001). I? = 94.2%

Figure 4 Forest plot: the time to AChE recovery.

XBJ plus CT CT Mean Difference Mean Difference

_Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl 1V, Fixed, 95% CI

1.4.1 50ml bid

Chen 2014 78 29 97 122 441 95 20.1% -4.40[-5.41,-3.39] -

Chen2016 10.1 33 34 154 45 34 58% -530[-7.18,-342] —

Tian 2017 9.92 2.21 36 13.81 2.64 36 16.1% -3.89[-5.01,-2.77] S

Zhang 2017 105 28 46 145 35 36 10.4% -4.00[-5.40, -2.60] -

Subtotal (95% Cl) 213 201 52.4% -4.26 [-4.89, -3.64] <>

Heterogeneity: Chi? = 1.80, df =3 (P = 0.61); 1= 0%

Test for overall effect: Z = 13.40 (P < 0.00001)

1.4.2 100ml bid

Li 2013 105 1.4 35 125 241 30 26.1% -2.00[-2.88,-1.12] .

Liao 2010 52 14 40 82 32 42 18.1% -3.00[-4.06, -1.94] -

Ma 2010 8.75 2.02 20 12.15 5.28 20 3.3% -3.40[-5.88,-0.92] - _

Subtotal (95% CI) 95 92 47.6% -2.48 [-3.13, -1.82] <

Heterogeneity: Chiz = 2.59, df = 2 (P = 0.27); I = 23%

Test for overall effect: Z = 7.42 (P < 0.00001)

Total (95% CI) 308 293 100.0% -3.41 [-3.87, -2.96] L

Heterogeneity: Chi? = 19.37, df = 6 (P = 0.004); I* = 69%
Test for overall effect: Z = 14.82 (P < 0.00001)

-4 -2 0 2 4
Favours XBJ plus CT Favours CT

Test for subaroun differences: Chi2 = 14.97. df = 1 (P = 0.0001). I? = 93.3%

Figure 5 Forest plot: the length of hospital-stays.

The level of CK-MB

Six studies (27,29,33,37,47,49) analyzed the level of CK-
MB. In the 50 mL group, we selected the random-effects
model based on the Chi-square test P=0.0002<0.05 and
I’=93%>50%. In Figure S2C, the results show that the level
of CK-MB (WMD: -32.28; 95% CI: -40.62 to -23.93) was
lower than in the control group. In the 100 mL group, a
random-effects model was selected for the Chi-square test
P=0.00001<0.05 and I’=97%>50%. Compared with the
control group, the XBJ group had a reduced level of CK-
MB (WMD: -28.45; 95% CI: -46.42 to -10.48). In the

150 mL group, the random-effects model was selected for

© Annals of Translational Medicine. All rights reserved.

the Chi-square test P=0.00001<0.05 and I’=99%>50%.
Compared with the control group, the XB] group had a
reduced level of CK-MB (WMD: -25.83; 95% CI: -48.95
to =2.72). The results indicated that the XBJ dose of 50 mL
was the most useful dose, and the most effective frequency
to reduce the level of CK-MB was twice a day.

Grade quality of evidence

Based on the five factors (risk of bias, inconsistency,
indirectness, imprecision, publication bias), the quality of
evidence was assessed as “low” by GRADE profiler (Figure 6).

atm.amegroups.com Ann Transl Med 2019;7(6):112
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XBJ plus CT versus CT for AOPP

Patient or population: patients with AOPP
Settings:
Intervention: XBJ plus CT versus CT

7-Day mortality

OR0.33
(0.22 to 0.49)

1,138
(15 studies)

*The basis for the assumed risk (e.g., the median control group risk across studies) is provided in footnotes. The corresponding risk
(and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention

(and its 95% CI). Cl, confidence interval; OR, odds ratio.

GRADE Working Group grades of evidence

High quality: further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: further research is likely to have an important impact on our confidence in the estimate of effect and may

change the estimate.

Low quality: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely

to change the estimate.
Very low quality: we are very uncertain about the estimate.

"Lack of blinding in most of the including studies

*The different dose and frequency of XBJ may produce different efficacy for patients with AOPP

Figure 6 The grade quality of evidence.

Discussion
Summary of findings

This meta-analysis reveals that XB] combined with
conventional therapy could reduce the 7-day mortality rate.
In addition, it showed benefit in reducing the level of CRP,
TNF-a, NF-kB, CK-MB, the length of hospital-stay, and
the time for AChE recovery. Meanwhile, the results also
show that the most effective dosage of XBJ is 50 mL, and
the most effective frequency is twice a day.

We speculate that this significant benefit could be due
to two reasons. Firstly, it is well-known that the major
mechanism for organophosphorus pesticide poisoning is the
inhibition of organic phosphorus acting on cholinesterase.
According to the theory of traditional Chinese medicine,
XBJ has the function of blood-activation, toxin-scattering,
and possible acetylcholine acceleration and excretion

© Annals of Translational Medicine. All rights reserved.

of (50). Secondly, an increasing amount of evidence has
documented that XBJ inhibits inflammatory responses
and thereby protects against secondary multiple organ
injury in many clinical scenarios such as severe sepsis (51)
and heat stroke (52). Therefore, this inhibition of XBJ to
inflammatory responses may play a pivotal role in alleviating
organophosphorus-induced multiple vital organ injury.

Of note, the results show that the benefit will decay with
an increasing dosage of XBJ. We speculate that a small dose
of XBJ could inhibit inflammatory responses, by decreasing
the level of TNF-a, and NF-«B. Furthermore, according
to the included studies, we speculate that the researchers
may use a small dose of XB] for moderate AOPP, and a
large dose of XB]J for severe AOPP. Severe AOPP is more
difficult to treat in spite of the use of XBJ. Therefore, it
may be more useful for moderate AOPP to use XBJ with a
dose of 50 mL.

atm.amegroups.com Ann Transl Med 2019;7(6):112
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Sensitivity analysis

In this systematic review, to account for the heterogeneity
among the studies, we adopted the random effects
model and analyzed the subgroups according to different
dosages of Xuebijing in the experimental group. A total of
15 studies described the 7-day mortality, with the results of
the meta-analysis showing low heterogeneity. This indicates
a high level of credibility to this research. In the meta-
analysis of other outcomes (including the level of CRP,
TNF-a, NF-«kB, CK-MB), the severity of AOPP could
have been the main reason for the substantial heterogeneity,
considering the possible influence factor. According to
the expert consensus for AOPP [2016], the severity of
AOPP is different with different kinds and dosages of the
toxicants (53). Meanwhile, the therapeutic method is
different according to the severity of AOPP (e.g., blood
perfusion could be used for severe patients with AOPP).
Therefore, there is still some heterogeneity between the
subgroups. The different age and condition of the patients
would have different reactions to the toxicants. Therefore,
the level of CRP and other inflammatory factors would
be different. With these combined factors, the larger
heterogeneity in partial outcomes were produced.

Limitations of this systematic review

Some limitations should be taken into consideration in this
systematic review. Firstly, even though we comprehensively
searched the databases, the gray literature was not collected.
All of the included studies were conducted in the mainland
China, which may have also resulted in a sampling bias.
Second, the significance between-study heterogeneity
detected in some outcomes might have influenced the
validity of the meta-analysis.

Implication for further research

According to the expert consensus of AOPP, the severity
of patients with AOPP is dependent on the kind and the
dosage of organophosphorus. However, it is rarely classified
in the current literature. Therefore, in order to improve the
management of AOPP, more studies are needed to evaluate
the efficacy of XBJ for different kinds of organophosphorus
poisoning. A recent study showed that the level of CRP and
APPACHE II scoring may be associated with the prediction
of an AOPP prognosis (54). Hence, more studies should pay
attention to the level of CRP and APPACHE II score.

© Annals of Translational Medicine. All rights reserved.
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Because of the low methodological quality, it is
necessary to improve the quality of traditional Chinese
medicine RCT and ensure that real random methods are
adopted, which should be strictly controlled in terms of
experimental design, research implementation, data analysis
and reporting. Attention should be paid to multi-center
participation, the generation of random sequences and the
implementation of blind methods.

Conclusions

XB]J has a significant clinical efficacy in the treatment of
patients with acute organophosphorus pesticide poisoning.
The most effective dosage is 50 mL and the most effective
frequency is twice a day. More randomized, larger sample-
sized, high quality and multi-center studies are needed to
confirm the extract efficacy of XB].
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Figure S1 Risk of bias summary.
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Figure S2 Forest plot: the level of TNF-a (A), the level of NF-xB (B), the level of CK-MB (C).
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