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Evidence-Based Integrative Medicine

Is Chinese Medicine Injection Applicable for Treating Acute
Lung Injury and Acute Respiratory Distress Syndrome?
A Systematic Review and Meta-analysis of
Randomized Controlled Trials*

CHEN Yuan-bin"??, LIU Qiao*, XIE Han?®, YIN Shuo-miao', WU Lei??,
YU Xu-hua®®, FAN Long®®, and LIN Lin**®

ABSTRACT Objective: To assess the efficacy and safety of Chinese medicine injection (CMI) for treating acute
lung injury/acute respiratory distress syndrome (ALI/ARDS). Methods: Randomized controlled trials (RCTs) were
identified by searching 3 English databases and 4 Chinese databases from their inceptions until February 2019.
The Cochrane Handbook was used to evaluate risk of bias in the included studies. Data analysis was conducted
using RevMan 5.3.3 software. Results: A total of 19 eligible RCTs involving 1,334 participants was included in
this systematic review and meta-analysis. The main meta-analysis showed that CMI combined with conventional
therapy (CT) was more effective than CT alone in reducing the acute physiology and chronic health evaluation
(APACHE) I score [mean difference (MD): —1.74 points, 95% confidence interval (Cl): —=2.77 to —0.71, I°=0] and
increasing the total effective rate [relative risk (RR): 1.35, 95% Cl: 1.17 to 1.56, I°’=37%). Compared with CT, CMI
combined with CT showed improvements in the arterial partial pressure of oxygen (PaO,, MD: 9.25 mm Hg, 95%
Cl: 0.87 to 17.63, ’=98%) and oxygenation index [arterial partial pressure of oxygen (PaO,)fraction of inspired
oxygen (FiO,), MD: 50.75 mm Hg, 95% Cl: 35.18 to 66.31, [’=94%]. CMI plus CT was superior to CT in reducing
the systemic inflammatory response syndrome (SIRS) score (MD: —0.84 points, 95% Cl: —1.26 to —0.42, I’=65%),
length of hospital stay (MD: —4.22 days, 95% Cl: —6.49 to —1.95, I’=92%), and duration of mechanical ventilation
(MD: —2.94 days, 95% CI: —4.68 to —1.21, I’=89%). Only 1 study reported adverse events. Conclusions: CMI
as an adjuvant therapy showed great potential benefits for the treatment of ALI/ARDS. However, we could not
make a definite conclusion due to low quality of included studies and uncertain security. Future studies should
focus on improving research design, especially in blindness and placebo. The reporting of adverse events was
also needed.
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In 1994, the American European Consensus
P ©The Chinese Journal of Integrated Traditional and Western

Conference (AECC) defined acute respiratory distress
syndrome (ARDS) as acute inflammatory syndrome
manifesting as diffuse pulmonary oedema and
respiratory failure that cannot be explained by, but
may co-exist with, left-sided heart failure."” ARDS is
a severe form of acute lung injury (ALI). All patients
with ARDS have ALlI, but not all patients with ALI have
ARDS. The Berlin criteria removed the term ALI from
the ARDS definition in 2012.% According to the degree
of hypoxaemia, ARDS is divided into 3 stages: mild,
moderate and severe. The clinical manifestations of
ALI/ARDS are respiratory distress, refractory
hypoxemia and other symptoms. A cross-sectional
study has revealed that the incidence of ALl is
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789/1,000,000.® ARDS affects about 3 million
people a year in the world.”’ With the deepening
understanding of ALI/ARDS and the application of
lung protective ventilation strategies, the mortality
rate for the disease is downward trend, but the risk of
death still remains between 29%—42%.® Considering
their complex etiology and pathogenesis, numerous
pathogenic links and high mortality, ALI/ARDS seriously
affects the quality of life of patients, and even threatens
life. Thus, it has become a controversial topic in the
field of clinical critical illness research.®

At present, no specific treatments for ALI/ARDS
have been reported, and the general practice is to
take comprehensive treatment measures, including
treating the primary disease, infection control, breathing
and circulation support, prevention and treatment of
complications and multiple organ dysfunction syndrome,
according to their pathophysiological changes and clinical
manifestations. The supportive treatment of mechanical
ventilation is the basis for the treatment of ARDS.” In
Western medicine, the drug therapies are usually based
on an anti-inflammatory strategy involving antibiotics and
glucocorticoids.® Despite their effect in relieving acute
inflammation, the anti-inflammatory strategy may weaken
the immune system, increase the chances of infection,
delay recovery from injury, turn acute inflammation into
chronic, or increase other risks.”” Furthermore, long-term
and large-sample control studies have shown that drug
therapies do not reduce ALI/ARDS mortality.”

Chinese medicine (CM) has a potential advantage
in the prevention and treatment of ALI/ARDS, which
has become increasingly important. The research and
development of Chinese medicine injection (CMI) is
a major innovation in the modernization of CM. CMI
is effective in the treatment of intractable and acute
diseases, and has been widely used for ALI/ARDS in
China."" For example, Xuebijing Injection (sfz &4 7%
4ti&) can effectively control inflammatory reactions
in patients with ALI/ARDS."? Tanreqing Injection (%
#F iz 4T&) can inhibit the release of inflammatory
mediators, alleviate the exudation of alveolar
inflammation, promote the synthesis of pulmonary
surfactant and reduce the scope of alveolar exudation,
thereby protecting the lungs from ALL"® However,
no systematic review has evaluated the efficacy
and safety of CMI in the treatment of ALI/ARDS.
Therefore, we evaluated the evidence of systematic
reviews in order to recommend whether adding CMI is
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beneficial and safe for patients with ALI/ARDS.

METHODS

Search Strategy

Searches were conducted in 3 English databases
(PubMed, EMBASE, and Cochrane Central Register
of Controlled Trials) and 4 Chinese databases
including Wanfang, Chinese BioMedical (CBM), China
Knowledge Resource Integrated Database (CNKI), and
VIP database from their inceptions until February 2019.
The following keywords relevant to 3 groups of search
terms were used to identify relevant studies: disease
(ALI/ARDS and their synonyms); intervention (CMI and
its synonyms) and study type [randomized controlled
trials (RCTs)]. In order to identify as many trials as
possible, meta-analysis, clinical trial registrations and
dissertations were also included in the search.

Inclusion Criteria

Studies that met the following criteria were
eligible: (1) the RCTs were qualified; (2) participants
had been diagnosed with ALI/ARDS according to the
AECC definition™ or Berlin definition;® (3) patients in
the intervention group had received CMI in combination
with conventional therapy (CT), and the control group
received the same CT; (4) the components of CMI
could be either a single Chinese herb or multiple
Chinese herbs. CT was primarily respiratory support
and pharmacotherapy. Oxygen therapy and mechanical
ventilation are routine measures of respiratory support
therapy. Pharmacotherapy is routinely used in
treatments such as glucocorticoid or fluid management;
(5) the outcome measures included arterial partial
pressure of oxygen (PaO,), oxygenation index
[PaO,/fraction of inspired oxygen (FiO,)], systemic
inflammatory response syndrome (SIRS) score, acute
physiology and chronic health evaluation (APACHE)
Il score, duration of mechanical ventilation, length of
hospital stay and total effective rate.

Exclusion Criteria

Studies were excluded if they met any of the
following criteria: (1) CMI had been combined with
other CM interventions such as oral Chinese herbal
medicine, acupuncture or herbal enema; (2) CT not
routinely recommended for ALI/ARDS were used; or
(8) studies reported no related outcomes.

Data Extraction
Two researchers (Chen YB and Liu Q) screened
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the studies and extracted data independently.
Controversies were mediated by a third researcher (Lin L)
when necessary. EpiData 3.1 (Odense, Denmark) was
used for double entry and data extraction. The extracted
information was exported as a Microsoft Excel spread
sheet from EpiData, and included basic characteristics
and outcome data. The following items were essential:
(1) basic details (e.g. title, authors, publication date);
(2) participants (e.g. sample size, dropout rate, age,
sex, diagnostic criteria); (3) research design (e.qg.
methodological evaluation, experimental and control
interventions, treatment duration, outcome measures);
(4) research results; and (5) adverse events.

Risk of Bias Assessment

The risk of bias was assessed independently
by 2 reviewers (Chen YB and Xie H) according to the
Cochrane Collaboration's tool for appraising the risk of
bias."? The risk of bias in 7 domains was evaluated,
including random sequence generation, allocation
concealment, blinding of participants and personnel,
blinding of outcome assessment, incomplete outcome
data, selective outcome reporting, and other bias.
Blindness was evaluated based on participant-
reported outcomes (PROs) and clinician-reported
outcomes (CROs). Other bias included funding
source, baseline balance, and conflicts of interest.
Each risk of bias domain could be classified as low
risk, unclear risk, or high risk. Attempts were made
to contact corresponding authors via phone, mail,
or e-mail when relevant information was missing or
incomplete. Another researcher (Wu L) validated the
final risk of bias if any discrepancies were found.

Data Analysis

Review manager (RevMan 5.3.3, Cochrane
Collaboration) was used for statistical analysis.
Continuous data were presented as mean difference
(MD), with 95% confidence intervals (Cl) between
two groups, while discontinuous data were calculated
as relative risk (RR) with 95% CI. Heterogeneity was
assessed using P-values and I* index. An I index
less than or equal to 50% (I°<50%) was considered
an indicator of low heterogeneity. If studies had a
high heterogeneity, subgroup analysis and sensitivity
analysis were used to explain the results.

Publication Bias
Funnel plot analysis was conducted to evaluate
publication bias when there had been more than 10
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studies merged in a pool. The Egger's test was conducted
when funnel plot appeared visual anisomerous.

RESULTS

Literature Search

The initial retrieval identified 6,693 studies from
literature databases. After removing duplicates, screening
abstracts and reading full texts, 19 eligible RCTs involving
1,334 participants were included in the systematic review
and meta-analysis."**® The screening process for the
literature search is depicted in Appendix 1.

Study Characteristics

The 19 included studies were all single-center
RCTs conducted in China between 2010 and 2018,
involving a total of 1,334 participants. The sample size
varied from 30 to 136. Disease history was reported
in 22 of the trials, and the duration of treatment for
both experimental and control groups ranged from 6 to
15 days. All participants had received CTs, including
respiratory supports, circulation supports, antibiotics,
and treatment of original diseases. Besides CTs, the
treatment groups had also been treated with CMI [e.g.
Tanreqing Injection, Shengmai Injection (4 bk 4+
&), Shenfu Injection (&M iz4+%), Danshen Injection
(FF &2 4ti), Reduning Injection (34 7 4%),
or Xuebijing Injection]. Eight studies'®"""92+28:30.31)
reported the outcome of PaQ,, 13!'%"7192125:28,30-32)
evaluated PaO,/FiO,, 6 appraised length of hospital
Stay(20,23,25,26,29,32) and total effective rate’(15,18,21,24,28,30)
4 reported SIRS score!""*” and APACHE 1l
score, 20?2733 gnd 7023252632 raported duration of
mechanical ventilation. Characteristics of all included
studies are summarized in Appendixes 2 and 3.

Risk of Bias

Eight studies!®""19%22627:50) (429,) explicitly reported
adequate methods for random sequence generation, and
were judged to be at low risk of selection bias. All studies
that did not describe sequence allocation were judged to
be of unclear risk. Blinding of participants and personnel
were not performed in all studies, and they were judged
as having high risk of bias. Four studies"**"***" (21%)
reported the outcome assessment of CROs, which
were judged to be low risk, although blindness was not
mentioned. Seven studies!'®'®?°?"#*?830 (379,) declared
that the blinding of PROs had been at high risk of
detection bias. Incomplete outcome data was evaluated
to be of low risk of attrition bias in all studies, because
there were no missing data or the numbers and reasons
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for withdrawal in the two groups were similar. All studies
were judged as having low risk of bias for selective
outcome reporting. Six studies"”*?"%3"% (329,) showed
balance baselines and had been supported by research
funding, they were judged to be of low risk of other bias.
The risk of bias is summarized in Appendix 4.

Publication Bias

A PaO,/FiO, funnel plot was created based
on 13 studies.'®719:21:25:28.30:32) Other gutcome
measures were not generated because there were
an inadequate number of studies. Visually, the PaO,/
FiO, funnel plot appeared anisomerous. Therefore, an
Egger's test was conducted, and no publication bias
was found (t=1.96, 95% CI: —1.07 to 18.73, P=0.07).
These results are shown in Appendix 5.

Outcome Measures
PaO,

In 8 studies' Vin this review, PaO, was
evaluated by clinician, and the results of the forest plot
showed a high heterogeneity (MD: 9.25 mm Hg, 95%
Cl: 0.87 to 17.63, I°’=98%; 650 participants). Subgroup

15-17,19,24,28,30,31

Favours [CMI+CT] Favours [CT]

Study or subgroup Mean SD Total Mean SD Total Weight
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analysis was conducted based on the therapeutic
methods of CM. Subgroup 1 compared patients
receiving CMI for clearing heat and detoxifying plus
CT with CT in 5 studies,"*"""** put heterogeneity was
evident (MD: 14.48 mm Hg, 95% CI: 7.49 to 21.47,
I’=95%). Subgroup 2 compared patients receiving CMI
for activating blood and resolving stasis plus CT with
CT in 2 studies.®**" PaO, increased 12.11 mm Hg (95%
Cl: 10.49 to 13.73, I’=0, 141 participants). Subgroup 3
contained only 1 study®® using CMI of tonifying qi and
enriching yin, the result showed CMI plus CT was not
superior to CT (MD: —22.07 mm Hg, 95% CI: -25.61 to
—18.53). The overall result showed that improvement
in the PaO, in CMI plus CT group was better than the
CT alone group. These results are shown in Figure 1.

PaO,/FiO,

PaO,/FiO, was assessed by clinician in 13
studies,®"7192125283032) gng the forest plot showed a
high heterogeneity (MD: 50.75 mm Hg, 95% CI: 35.18 to
66.31, I°’=94%; 915 participants). Subgroup analysis was
performed in accordance with the therapeutic methods of
CM. In the subgroup of CMI using the method of activating

Mean Difference
IV, Random, 95% ClI

Mean Difference
IV, Random, 95% ClI

CMI (clearing heat and detoxifying)+CT vs. CT

Guo LM 2018 439 6.92 68 20.63 7.02 68 12.7% 23.27[20.93,25.61] ——
Qian FH 2010 46.3 46 29 386 431 30 12.7% 7.70[5.42,9.98] ——

Yang SX 2010 23.74 1747 29 11.15 1202 30 11.6% 12.59[4.91,20.27] —_—
You WL 2012 28 10.04 65 145 886 65 12.6% 1350[10.24,16.76] ——
Zhang H 2014 273 911 23 123 7.7 24 12.3% 15.00[10.17,19.83] —_—
Subtotal (95% CI) 214 217  62.0% 14.48[7.49,21.47] -
Heterogeneity: Tau’=58.60; Chi’=88.51, df=4 (P<0.00001); ’=95%

Test for overall effect: Z=4.06 (P<0.0001)

CMI (activating blood and resolving stasis)+CT vs. CT

Liu CP 2013 22.83 6.07 40 10.9 6.58 40 12.7% 11.93[9.16, 14.70] —=
Wang XD 2007 49.3 491 30 371 266 31 12.8% 12.20[10.21,14.19] -
Subtotal (95% Cl) 70 71 25.4% 12.11[10.49, 13.73] L 2
Heterogeneity: Tau*=0.00; Chi*=0.02, df=1 (P=0.88); I’=0%

Test for overall effect: Z=14.67 (P<0.00001)

CMI (tonifying qi and nourishing yin)+CT vs.CT

Liu XF 2017 20.54 747 39 4261 845 39 12.6% -—22.07[-25.61,-18.53] —=—

Subtotal (95% Cl) 39 39  12.6% —22.07[-25.61,-18.53] <@

Heterogeneity: Not applicable

Test for overall effect: Z=12.22 (P<0.00001)

Total (95% Cl) 323 327 100.0% 9.25[0.87,17.63] -l
Heterogeneity: Tau’=142.11; Chi’=455.50, df=7 (P<0.00001); I’=98% 0 o o " P

Test for overall effect: Z=2.16 (P=0.03)
Test for subgroup differences: Chi’=301.44, df=2 (P<0.00001); I°’=99.3%

Favours [CT] Favours [CMI+CT]

Figure 1. Comparison of CMI plus CT versus CT for ALI/ARDS: Change in PaO,
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blood and resolving stasis, 2 studies®* showed that CMI
plus CT was better than CT alone in improving PaO./FiO,,
and the heterogeneity is low (95% CI: 16.55 to 52.92,
I’=16%, 110 participants). Another subgroup of CMI
using the method of tonifying gi and enriching yin also
showed equally positive result (95% CI: 9.18 to 42.57,
I’=30%, 125 participants in 2 studies).?”*® The results
of the forest plot in the other subgroups showed a high
heterogeneity, possibly due to participant age or different
causes of onset (i.e. infection and trauma). These results
are shown in Figure 2.

SIRS Score
SIRS score was evaluated in 4 studies,"*""*” and
results of the forest plot showed moderate heterogeneity
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(MD: —0.84 points, 95% Cl: —1.26 to —0.42, °=65%;
324 participants). Subgroup analysis was performed
according to whether or not random sequence
generation had been reported. Three studies!®"”
reported on random sequence generation comparing
CMI plus CT with CT alone. The results showed that
SIRS score decreased 1.05 points (95% CI: —1.36 to
-0.73, I’=0; 236 participants) in the treatment group.
The other subgroup only mentioned random contained 1
study.®” The results are shown in Figure 3.

APACHE II Score

The APACHE 1I score was assessed by clinician
in 4 studies,®?**"* put 1 study® cannot be merged
the data with other studies. Participants receiving

CMI+CT CT Mean Difference Mean Difference
Study or subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
CMI (clearing heat and detoxifying)+CT vs. CT
Guo LM 2018 125.52 14.7 68 63.35 12.94 68 8.7%  62.17 [57.52, 66.82] -
Qian FH 2010 180.7 867 29 1269 1545 30 8.7%  53.80[47.43, 60.17] -
Wang Q 2017 90.83 30.55 44 61.4 2829 44 8.3% 29.43[17.13,41.73] -
Yang SX 2010 136.02 79.65 29 68.17 71.51 30 5.7%  67.85[29.18, 106.52] —_
You WL 2012 136.5 48.25 65 73.1 37.34 65 8.2%  63.40 [48.57, 78.23] -
Zhang H 2014 132.7 43.81 23 73 37.08 24 7.4%  59.70[36.45, 82.95] —
Zhang ZL 2014 122.65 36.26 28 117.99 36.52 27 7.8% 4.66 [-14.58, 23.90] T
Subtotal (95% Cl) 286 288  54.7%  47.99[35.13, 60.85] ¢
Heterogeneity: Tau®=226.73; Chi’=53.84, df=6 (P<0.00001); I’=89%
Test for overall effect: Z=1.58 (P=0.11)
CMI (activating blood and resolving stasis)+CT vs. CT
Guo XY 2015 27.24 38.16 15 3.93 36.91 15 7.0%  23.31[-3.56, 50.18] —
Liu CP 2013 69.81 48.37 40  27.54 47.15 40 7.6%  42.27 [21.34, 63.20] —-—
Subtotal (95% Cl) 55 55  14.6% 34.74[16.55, 52.92] *
Heterogeneity: Tau’=28.75; Chi’=1.19, df=1 (P=0.28); ’=16%
Test for overall effect: Z=3.74 (P=0.0002)
CMI (tonifying qi and nourishing yin)+CT vs. CT
Liu XF 2017 107.03 39.99 39 73.81 40.23 39 7.9%  33.22[15.42,51.02] -
Peng ZY 2014 67 43 24 51 336 23 7.5%  16.00 [-6.01, 38.01] T
Subtotal (95% CI) 63 62 15.4%  25.88[9.18, 42.57] L 2
Heterogeneity: Tau’=43.95; Chi’=1.42, df=1 (P=0.23); ’=30%
Test for overall effect: Z=3.04 (P=0.002)
CMI (tonifying qi and supporting yang)+CT vs. CT
Ding LC 2010 285 49 32 111 336 32 7.6% 174.00[153.41, 194.59] —
Wu X 2008 113 35 21 81 32 21 7.7%  32.00[11.72, 52.28] -
Subtotal (95% Cl) 53 53 15.3% 102.99 [-36.17, 242.15] —
Heterogeneity: Tau’=9973.30; Chi’=92.75, df=1 (P<0.00001); I’=99%
Test for overall effect: Z=1.45 (P=0.15)
Total (95% Cl) 457 458 100.0% 50.75[35.18, 66.31] 2
Heterogeneity: Tau’=715.62; Chi’=211.73, df=12 (P<0.00001); ’=94% t + + +

—200 -100 0 100 200

Test for overall effect: Z=6.39 (P<0.00001) Favours [CT] Favours [CMI+CT]

Test for subgroup differences: Chi’=5.27, df=3 (P=0.15); I’=43.1%

Figure 2. Comparison of CMI plus CT versus CT for ALI/ARDS: Change in PaO,/FiO,
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CMI plus CT showed a significant decrease in the
APACHE 1I score (MD: —1.74 points, 95% Cl: -2.77
to —0.71, I’=0; 195 participants), when compared with
those receiving CT only. The results are shown in
Figure 4.

Duration of Mechanical Ventilation

Duration of mechanical ventilation was evaluated
in 7 studies.®®?*?5%6% Fiye studies®?****%* ysed
days as time unit, and results of the forest plot
showed a high heterogeneity (MD: —2.94 days,
95% Cl: —4.68 to —1.21, I°=89%; 277 participants).
Subgroup analysis was performed according to the
different types of CMI. Participants receiving Shenfu
Injection plus CT showed a significant reduction in the
duration of mechanical ventilation (MD: —3.99 days,
95% Cl: =5.03 to —2.95, °=31%; 106 participants in 2
studies),?**® when compared with those receiving CT.
The other 3 studies®****® are each distributed in three
subgroups, participants receiving Tanreqing Injection
plus CT, Xuebijing Injection plus CT or Dengzhanxixin
Injection (JT % 4mFi24+&) plus CT was superior to

Chin J Integr Med 2020 Nov;26(11):857-866

CT alone. Two studies®"® used hours as time unit,

and there was no significant difference in the duration
of ventilator between CMI plus CT and CT alone
(MD: —12.44 h, 95% Cl: —40.48 to 15.60, ’=95%; 115
participants). These results are shown in Appendixes
6 and?7.

Length of Hospital Stay

Length of hospital stay was evaluated by clinician
in 6 studies,®?*#262%%) CM| plus CT was superior to
CT, and the heterogeneity was high (MD: —4.22 days,
95% Cl: —6.49 to —1.95, I°=92%; 357 participants).
Subgroup analysis was conducted based on the
treatment cycle to deal with heterogeneity. Participants
receiving treatment cycle more than 7 days in 5
studies,®*?***%% the result of subgroup showed CMI
plus CT was superior to CT (MD: —3.23 days, 95% CI:
-3.95 to —2.51, [°=0; 277 participants). Participants
receiving treatment cycle less than 7 days in 1 study,®
CMI plus CT was better than CT in decrease the length
of hospital stay (MD: —7.68 days, 95% CI: —8.55 to
—6.81). The results are shown in Appendix 8.

CMI+CT CT Mean Difference Mean Difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% ClI
Tanreqing Injection+CT vs. CT (random sequence generation)
Yang SX 2010 —2.66 1.07 29 164 1.1 30 23.5% -1.02[-1.58, —-0.46] —
You WL 2012 —2.6 1.44 65 -1.6 1.22 65 27.0% -1.00[-1.46, -0.54] —
Zhang H 2014 -27 114 23 -15 131 24 18.9% -1.20[-1.90,-0.50] —=——
Subtotal (95% Cl) 117 119  69.4% -1.05[-1.36,-0.73] o
Heterogeneity: Tau®=0.00; Chi*=0.23, df=2 (P=0.89); I’=0%
Test for overall effect: Z=6.49 (P<0.00001)
Tanreqing Injection+CT vs. CT (only mention random)
Wang Q 2017 -1.62 0.77 44 -1.28 0.96 44 30.6% —0.34[-0.70, 0.02] ——
Subtotal (95% Cl) 44 44  30.6% -0.34[-0.70, 0.02] @
Heterogeneity: Not applicable
Test for overall effect: Z=1.83 (P=0.07)
Total (95% Cl) 161 163 100.0% -0.84[-1.26, —0.42] -
Heterogeneity: Tau’=0.12; Chi’=8.51, df=3 (P=0.04); I’=65% -2 '1 : ; é

Test for overall effect: Z=3.90 (P<0.0001)

Favours [CMI+CT]

Favours [CT]

Test for subgroup differences: Chi’=8.28, df=1 (P=0.004); I’=87.9%

Figure 3. Comparison of CMI plus CT versus CT for ALI/ARDS: Change in SIRS Score

CMI+CT CT Mean Difference Mean Difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ouyang T 2012 -8.34 402 30 -6.69 3.58 30 18.6% —1.65[-3.58, 0.28] ——
Peng ZY 2014 -7.6 5.1 24 -52 573 23 11.0% -2.40[-5.51,0.71] —————
Wang Q 2017 13.67 3.18 44 -12.01 3.16 44 60.4% —1.66[-2.98, —0.34] —0—
Total (95% Cl) 98 97 100.0% -1.74[-2.77,-0.71] <o

Heterogeneity: Chi’=0.20, df=2 (P=0.91); ’=0%
Test for overall effect: Z=3.31 (P=0.0009)

—4 -2 0 2 4

Favours [CMI+CT]

Favours [CT]

Figure 4. Comparison of CMI plus CT versus CT for ALI/ARDS: Change in APACHE Il Score



Chin J Integr Med 2020 Nov;26(11):857-866

Total Effective Rate

Based on changes in symptoms, physical signs
and related examinations after treatment, investigators
judged the extent of the prognosis. It was then divided
into 4 categories, including clinical controlled, markedly
effective, effective and ineffective.®*** To analyse the
total effective outcome, patients that had reported any
improvement were grouped together as effective.
Six studies!"®'®%"?+%83%) had total effective rate
as one of their outcomes. Participants receiving CMI
plus CT showed a significant increase in total effective
rate (RR: 1.35, 95% Cl: 1.17 to 1.56, I°’=37%; 290
participants), when compared to those receiving CT
alone. These results are shown in Appendix 9.

Adverse Events

Only 1 study®® mentioned adverse events, and
no serious adverse events occurred. Nevertheless,
reports of adverse events lacked sufficient detail.

DISCUSSION

This systematic review assessed 19 RCTs
analysing a series of CMI for ALI/ARDS treatments. We
also conducted meta-analyses to estimate the efficacy
and safety of CMI according to outcome indicators
such as PaO,, PaO,/FiO,, SIRS score, APACHE Il
score, duration of mechanical ventilation, length of
hospital stay and total effective rate. It provides the
latest evidence for ALI/ARDS alternative therapies.
ALI/ARDS is an acute disease with a high mortality. At
present, treatments based on Western medicine face
many obstacles, leaving no ideal drug treatment. CMI
intervention may provide a new therapeutic strategy
for ALI/ARDS. Current evidence has demonstrated
that CMI combined with CT is superior to CT alone
as an adjunct therapy in improving clinical efficiency
and reducing APACHE 1I score. Subgroup analysis
showed that CMI for activating blood and resolving
stasis plus CT plus CT was superior to CT in improving
PaO, and PaO,/FiO,. In terms of reducing the duration
of mechanical ventilation, Shenfu Injection plus CT was
better than CT. When the treatment cycle exceeded 7
days, CMI plus CT was superior to CT in reducing the
length of hospital stay. These results suggest that on
the basis of CT, combining CMI treatment could be a
promising complementary therapy.

CMI is a new means of delivering treatment
with its origins in China. It consists of a concoction
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of effective substances extracted from a single or
compound CM prescription by modern scientific and
technological methods, and guided by CM theory.®**"
Compared with other CM delivery methods such as
decoction, pills and powder, CMI has the advantages
of rapid absorption, high bioavailability, accurate
positioning and high efficacy. CM researchers have
made a great progress in the quality, safety, stability
and controllability of CMI by improving preparation
technology and quality control standards. CMI has been
applied widely in clinic because it plays an important
role in treating emergencies and severe disease.

ALI/ARDS is a common and devastating
complication after acute illness or injury, it results
in high morbidity and mortality. Dysregulated
inflammation, coagulation and oxidative stress play
central roles in ARDS pathophysiology.®® Both
animal data and observational studies suggest CMI
can modulate inflammation imbalance and abnormal
coagulation process in ALI/ARDS.®*" In China,
Tanreqing Injection, Xuebijing Injection and Shenfu
Injection have become common medicines in the
clinical treatment of acute diseases. Research has
shown that Xuebijing Injection may play a role in
treating ALI by inhibiting inflammatory response and
antioxidation, regulating abnormal coagulation and the
fibrinolysis system.“? Tanreqing Injection has been
shown to treat ALI by antagonizing inflammation,
up-regulating aquaporin and regulating the immune
function.“? CMI using the method of activating blood
and resolving stasis showed better efficacy in reducing
the APACHE I score in this review. CMI for activating
blood and resolving stasis also showed good efficacy
in improving PaO, and PaO.,/FiO,. Therefore, the
above can explain the potential mechanism of CMI in
treating ALI/ARDS. Complex CMI prescriptions have
increasingly shown their advantages in treating ALI/
ARDS, and the mechanism is also being researched.

Current evidence suggests the paucity of effective
therapeutic interventions in patients with ARDS,
lung-protective ventilation and appropriate sepsis
management seems to be the only strategies proven
to improve outcomes in ARDS patients.“” Preventive
strategies are a new field of research aiming to avoid
the progression of ALI/ARDS. The key is to identify
patients at risk of ALI/ARDS. This is consistent with
the theoretical perspectives of preventive treatment of
disease from CM. It should be noted that we need to
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apply CMI correctly through syndrome differentiation.
Early intervention of CMI seems to be a potential
therapeutic strategy in the early treatment of ALI/ARDS.

In recent years, the application of CMI has
been expanded, and adverse reactions due to it have
gradually increased.“**® Common adverse drug
reactions attributable to CMI include allergic reaction,
respiratory damage, digestive system damage and
urinary system damage. Of these, allergic reaction is
the most common. In some cases, it can even cause
allergic shock.“” The main reason for CMI adverse
reactions is that drug quality is not up to standards (i.e.
standards are neither strict nor unified). For example,
Tween-80 is commonly used as a cosolvent in CMI,
which may be one of the main causes of clinical
adverse reactions to various CMIs.“® However, there
are obvious discrepancies in quality control standards
between countries.“® The second cause of adverse
reactions is that the use of CMIs is not standardized.
Common problems include inaccurate diagnoses,
improper compatibility with CMs and irregular
medication combinations.®” CMI is made by extracting
the active ingredients of Chinese herbal medicine. It
should only be used under the guidance of CM theory
and should be based on syndrome differentiation.

How to reduce the incidence of adverse reactions

of CMI is a crucible of exploration and development.
Firstly, the Chinese government needs to formulate more
stringent laws and regulations for the safe production
and quality control of CMI. Secondly, the use of CMI
should follow the CM theory of syndrome differentiation.
Thirdly, the selection of CMI indications should be based
on the results of evidence-based medicine.®"
Only 1 study® in this systematic review reported
adverse events. This suggests that there remains
insufficient evidence to support the safety of CMI. The
safety risk of CMI in the treatment of ALI/ARDS is
unclear. The reason may be that researchers still pay
insufficient attention to the safety of CMI. Therefore,
we strongly recommend that follow-up studies should
report related adverse events. With the attention of
the government and researchers, CMI will continue
to improve. It is believed that CMI safety will also
improve under the premise of reasonable use.®”

The diagnostic criteria of included studies were
reference to the AECC definition or Berlin definition. The
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AECC definition was commonly used to examine the
epidemiology and outcomes associated with ALI/ARDS
in many countries. Nevertheless, it was suspected
that this definition may not reflect the true prevalence,
severity, and prognosis of ALI/ARDS because of several
shortcomings. First, it failed to define timing of an
acute onset.®® Second, it also failed to account for the
effects of the positive end expiratory pressure (PEEP)
which may change PaO,/FiO,.®* Moreover, patients
with ARDS may have also elevated pulmonary artery
wedge pressure.®® In 2012, the definition of ARDS
was revised, which is known as the Berlin definition.
Berlin definition addresses some of the limitations of
the AECC standard including absence of clear criteria
for defining "acute onset," failure to account for different
ventilator settings, and the poor reliability of the chest
radiograph criterion.®® However, this new definition may
still have limitations. Differences in risk factors, etiology,
pathophysiology and prognosis between adults and
children with ARDS were not considered. In addition,
PEEP, pulmonary dead-space, extravascular lung water
and biomarkers are important variables for clinicians
to measure and understand in ARDS, but they are not
included to predictive validity of severe ARDS definition.
Most of the included studies adopt the AECC definition
in this review, only 3 studies®®****® adopt the Berlin
definition. Because all studies were conducted in China,
and the current guidelines for ALI/ARDS in China were
derived from the AECC definition. Therefore, there may
be a potential limitation in diagnosis of ALI/ARDS.

The reduction of selective bias for an RCT
depends on appropriate randomization and allocation
concealment. We noted that explicit random sequence
generation was used in only 42% of the studies, none
of which reported sufficient allocation concealment.
This may have been due to the low methodological
quality or poor quality of reports. Therefore, both may
have exaggerated the efficacy.®”*® Inadequate blinding
can also lead to high risk of performance bias, thus
causing an overestimate effect. Although the blinding
of participants and personnel is recommend in RCTs,
it is difficult to accomplish in most cases because it
requires a high-quality placebo (i.e. the same shape,
smell, dosage form, etc.). In this systematic review,
none of the studies used placebos or double blinding.
This was due to the greater challenges presented by
placebos and the blind implementation of injections. In
addition, the included studies were single-centre RCTs
with small sample sizes. This also limited our review.
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Therefore, multi-center, high-qualities RCTs of CMI for
ALI/ARDS with large sample sizes are needed in the
future.

Overall, evidence reveals benefits of CMI combined
with CT for ALI/ARDS—it can reduce APACHE 1I score
and improve clinical efficacy. However, the effects of
CMI in improving PaO, and PaO,/FiO,, reducing the
duration of mechanical ventilation and length of hospital
stay cannot be determined, due to heterogeneity.
The safety risk of CMI for ALI/ARDS is still uncertain,
because only 1 study mentioned relevant safety reports.
The application of CMI in the treatment of ALI/ARDS
is controversial, and the current evidence cannot give
a positive conclusion. Future studies should focus on
improving research design, especially blindness and
placebo, and also reporting adverse events.
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