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Abstract

Context: The therapeutic effect, the optimal treatment time, and the dose of silymarin for preventing anti-tuberculosis and antipsy-
chotic drug-induced liver injury (anti-TB/antipsychotic DILI) remains controversial. We conducted the first systematic review and
meta-analysis study to evaluate the clinical efficacy of silymarin in the treatment of anti-TB/antipsychotic DILI in several subgroups
based on follow-up time and dose.

Evidence Acquisition: We searched the keywords and free words of “silymarin (silibinin)” and “Anti-tuberculosis or antipsychotic
drug-induced liver injury” in PubMed, Web of Science, Cochrane, Scopus, and clinicaltrials.gov for full text English articles and China
Journal Full-text Database (CNKI) and China Medical Bio-Document Database (CBM) for full text Chinese articles. The searched pa-
pers were reserved for randomized controlled trials (RCTs). The Jadad quality scale was used to conduct quality assessments. Two
observers (SY and HY) independently extracted the data. MD and OR values were calculated to evaluate the clinical efficacy of sily-
marin in anti-TB/antipsychotic DILIL The Q test and chi-square test were used for heterogeneity analysis.

Results: Nine RCTs with 2,712 participants (1,351 in the silymarin group and 1,361 in the control group) satisfying the inclusion criteria
were finally examined. Compared to the placebo group, silymarin at less than 300 mg/d dose significantly reduced the occurrence
of anti-TB/antipsychotic DILI and serum liver enzymes AST and ALT whether for two weeks, four weeks, or eight weeks [pooled OR:
0.53,95% CI: 0.35-0.78, P=0.42, I’ =3%; pooled MD:-4.47, 95% CI:-7.00,-1.93, P=0.70, > = 0%, AST; pooled MD:-3.50, 95% Cl:-6.08,-0.91, P
=0.58, I’ = 0%, ALT]. However, no significant difference was found in serum liver enzyme TBIL compared to the control group [pooled
MD: -0.02, 95% CI:-0.07,-0.04, P=0.69, I’ = 0%]. Silymarin at 315 mg/d significantly reduced the occurrence of anti-TB/antipsychotic
DILI and serum liver enzymes AST, ALT, and TBIL for eight weeks [subtotal OR: 0.17, 95% CI: 0.08 - 0.39, I = 76%| but no significant
difference was found between the over 400 mg/d silymarin group and the control group [subtotal OR: 0.93, 95% CI: 0.20 - 4.39, I’ =
76%]. No significant difference was found in the occurrence of adverse events compared to the control group [pooled OR: 0.94, 95%
Cl: 0.71-1.25, 1> = 0%]. Compared to the control group, silymarin prolonged the occurrence of anti-TB/antipsychotic DILI [pooled SMD:
1.78,95% CI:1.65-1.91, I = 42%].

Conclusions: Silymarin prolonged the occurrence of anti-TB/antipsychotic DILI and reduced the incidence of anti-TB/antipsychotic
DILI without significant adverse effects. The optimal treatment time of silymarin to prevent anti-TB/antipsychotic DILI was related
to its dose.
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Context

=

Drug-induced liver injury (DILI) is a worldwide health
problem and is the fifth leading cause of death associated
with liver disease (1). It is essentially an adverse reaction to
conventional drugs, herbs, dietary supplements, etc. dur-
ing treatment, especially with anti-tuberculosis and an-
tipsychotic drugs (2, 3). About 1.7 million cases of death

in 10.4 million cases of tuberculosis were estimated by the
World Health Organization (WHO) (4). The incidence of
DILI will continue to increase in the future due to the use
of anti-tuberculosis drugs (5, 6).

Silymarin is a remedy for hepatoprotection with anti-
oxidant, anti-inflammatory, anti-fibrotic, and liver protec-
tion effects (7-9). Animal and in vitro experiments have
demonstrated significant hepatoprotective effects of sily-
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marin on DILL. Ramanathan and Sivanesan reported that
100 mg/kg silymarin significantly improved zidovudine
and isoniazid-induced hepatotoxicity in rats (10). Sily-
marin reduced hepatotoxicity caused by resorcinol and
rifampicin by inhibiting glutathione reductase and glu-
tathione peroxidase activity in mice (11). Tasduq et al. (12)
confirmed that silymarin could reverse the abnormal in-
crease of liver enzyme indices (including AST and ALT) in
anti-tuberculous DILI rats. However, clinically, the ther-
apeutic effect of silymarin on antituberculosis DILI re-
mains controversial. Asgarshirazi et al. (13) reported that
silymarin could significantly improve anti-epileptic DILI
Chen et al. (14) reported that silymarin had a preventive ef-
fect on DILI due to thioacetamide. A previous study (15) re-
ported that silymarin significantly improved anti-TB DILIL
Conversely, randomized clinical trials designed by Mar-
jani et al. (16), Heo et al,, Zhang et al. (17) and Gu et al.
(18) showed no significant effect of silymarin on anti-TB
DILL. Therefore, it is necessary to systematically evaluate
the hepatoprotective effect of silymarin on anti-TB DILL

Recently, Tao et al. (19) in a systematic review, reported
that silymarin effectively reduced the occurrence of anti-
TB DILI, and the best effect was obtained after four weeks of
treatment. However, it is well known that the clinical effi-
cacy of a drug is related not only to the duration of treat-
ment, but also to the administration dose. According to
reports, silymarin at 720 mg/d significantly reduced the
serum levels of liver enzymes in patients with hepatitis C,
while 420 mg/d silymarin had no significant effect (20),
suggesting that the dose is a key factor in the hepatoprotec-
tive effect of silymarin. Therefore, it is necessary to clarify
the role of dose and treatment time in the anti-TB DILI ef-
fect of silymarin. Besides, the uncontrolled dose and treat-
ment time of antipsychotic drugs can often cause adverse
reactions (21). To date, there is no study evaluating the clin-
ical efficacy of silymarin in preventing antipsychotic DILL.
It seems it is time to systematically evaluate the role of
dose and treatment time in the anti-TB/antipsychotic DILI
effects of silymarin.

We conducted the first systematic review and meta-
analysis study to evaluate the clinical efficacy of silymarin
in the treatment of anti-TB/antipsychotic DILI in several
subgroups based on follow-up time and dose.

2. Evidence Acquisition

2.1. Date Source

Two authors independently searched the literature in
PubMed, Scopus, Web of Science, Cochrane, EBSCOhost,
clinicaltrials.gov, China Journal Full-text Database (CNKI),
Wanfang Database, and China Medical Bio-Documentary
Database (CBM). Keywords and free words were as fol-
lows: “silymarin” or “silibinin” or “silypbum” or “silybin”

” o«

or “silydianin” or “silychristin” or “milk thistle”, “anti-
tuberculosis drug-induced liver injury, antipsychotic drug-
induced liver injury” and all results intersected with “ran-
domized controlled trial OR randomized”. The search time
was from the establishment of the library to September
2019. The detail of the literature search process is summa-
rized in Figure 1.

2.2. Inclusion and Exclusion Criteria

The inclusion criteria were as follows: (1) randomized
clinical trial, (2) patients receiving antituberculosis treat-
ment, (3) test group treated with silymarin and control
group with accepted placebo, (4) Chinese language liter-
ature with observations or control groups of more than
100 patients, and (5) incidence, side effects, time of occur-
rence, AST, ALT, and TBIL with at least one outcome indica-
tor. Meta-analyses, reviews on outcome indicators, meet-
ing abstracts, duplicated studies, and editorial comments
were excluded. Two reviewers independently screened rel-
evant articles, and inconsistency was discussed with the
third author. The Kappa coefficient was 0.8134.

2.3. Data Extraction

The first author, sample size, intervention methods,
treatment time, dosage, and outcome indicators were ex-
tracted by two authors (SK and HY). Differences and incon-
sistencies between the two reviewers were coordinated by
the third author (ZL). The Jadad quality scale was used to
evaluate the quality of the literature in terms of random
sequence generation, allocation concealment, double-
blinding, and description of withdrawals and drop-outs.
Scores 0-3 indicated alow quality and 4 -7indicated a high

quality.

2.4. Statistical Analysis

The meta-analysis was performed using RevMan 5.0
software. Dichotomous variables of count data were calcu-
lated by the Mantel-Haenszed (M-H) method, and the effect
size was expressed by the odds ratio (OR) and the 95% confi-
dence interval (CI). Continuous variables were analyzed by
the Inverse Variance (IV) method, and the effect value was
expressed by the Mean Difference (MD) or Standard Mean
Difference (SMD) and 95% CI. The Q test and chi-square test
were used for heterogeneity analysis. P > 0.1, I* < 50%,
combined analysis using the fixed-effect model; P < 0.1, I?
> 50%, using the random-effects model for combined anal-
ysis. Sensitivity analysis was performed to test the influ-
ence of a single study on the overall effect size by the leave-
one-out method.
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Figure 1. Flow diagram of the study selection process in the meta-analysis

3. Results

3.1. Outcome Studies

Our search retrieved 496 articles related to silymarin
or anti-TB/antipsychotic DILI. However, 370 duplicate arti-
cles were excluded. By reading the title and the abstract of
articles, 109 articles were excluded because of being a re-

vention. After reading the full texts, eight articles did not
meet the inclusion criteria (no available data, non-RCT, and
observations or control groups of less than 100 patients in
Chinese language literature), as shown in Table 1. In total,
nine studies were included. RCTs were screened indepen-
dently by two authors (SY and HY) through all databases,
as shown in Figure 1.

view study, animal study, or doing an inappropriate inter-
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Table 1. Summary of Quality Evaluation by the Jadad Scale for Clinical Trials of Silymarin Anti-TB/Antipsychotic DILI

Trials Random Sequence Generation  Allocation Concealment  Double Blinding Description of Withdrawals and Score
Drop-outs
Luangchosiri et al. (22) 2 2 2 1 7
Marjani et al. (16) 1 2 2 1 6
Heo etal. (15) 2 0 2 1 5
Guetal. (18) 2 1 (0] 1 4
Wu etal. (23) 2 1 0 1 4
Ni (24) 1 1 0 1 3
Zhangetal. (17) 2 0 0 1 3
Duan (25) 1 1 0 1 3
Zhang et al. (26) 1 o] o] 1 2

3.2. Basic Characteristics of the Study

Nine RCTs with 2,712 participants (1,351 cases in the sily-
marin group and1,361cases in the control group) were eval-
uated. The first author, study design, sample size, interven-
tion measures, follow-up, dosage, and related outcome in-
dicators are shown in Table 2.

3.3. Result of Data Analysis

Nine studies contributed to the occurrence of anti-
TB/antipsychotic DILI analysis and participants were sep-
arated into five subgroups with different dosages and
follow-up periods. Sensitivity analysis showed that sily-
marin at less than 300 mg/d significantly reduced the oc-
currence of anti-TB/antipsychotic DILI, whether it was ap-
plied for two weeks, four weeks, or eight weeks [subto-
tal OR: 0.78, 95% CI (0.41, 1.32), P = 0.56, I> = 0% for two
weeks; subtotal OR: 0.28, 95% CI (0.13, 0.60), P=0.28, I* =
22% for four weeks; subtotal OR: 0.65,95% CI(0.31,1.35),P =
0.60, 1> = 0% for eight weeks; pooled OR: 0.53, 95% CI(0.35,
0.78), P=0.42, I = 3%] (Figure 2). Silymarin at 315 mg/d sig-
nificantly reduced the occurrence of anti-TB/antipsychotic
DILI [subtotal OR: 0.17,95% CI(0.08, 0.39), P=0.04, > =76%]
for eight weeks but no significant difference was found be-
tween the over 400 mg/d silymarin group and the control
group [subtotal OR: 0.93, 95% CI (0.20, 4.39), P=0.02, I =
76%) (Figure 2). No significant difference was found in the
occurrence of adverse events between the control and sily-
marin groups [pooled OR: 0.94, 95% CI(0.71,1.25), P = 0.46,
I = 0%] (Figure 3).

Compare to the control group, 315 mg/d silymarin sig-
nificantly reduced serum liver enzymes AST, ALT, and TBIL
in eight weeks [subtotal MD: -29.00, 95% CI (-31.57, -26.43)
for AST; subtotal MD:-124.00, 95% CI(-126.76,-121.24) for ALT;
subtotal MD: -12, 95% CI (-12.72, -11.28) for TBIL], all with low
heterogeneity (P =1.00, I* = 0%). Silymarin at less than 300
mg/d significantly reduced serum liver enzymes AST and

ALT in two weeks, four weeks, and eight weeks [AST subto-
tal MD: -2.89, 95% CI(-6.87,1.09) for two weeks; AST subtotal
MD:-5.74, 95% CI(-10.69,-0.80) for four weeks; AST subtotal
MD: -5.22,95% CI(-9.92,-0.51) for eight weeks, with low het-
erogeneity (P> 0.29, I* < 10%); ALT subtotal MD: -3.30, 95%
CI (-7.15, 0.56) for two weeks; ALT subtotal MD: -3.55, 95% CI
(-10.91,3.80), P= 0.07, I* = 70% for four weeks; ALT subtotal
MD:-3.48,95% CI(-10.58,3.62) for eight weeks, with low het-
erogeneity (P> 0.61, 1% = 0%)]. No significant difference was
found between the silymarin and placebo groups in terms
of TBIL change [TBIL subtotal MD: 0.02, 95% CI (-0.07, 0.11)
for two weeks; TBIL subtotal MD: -0.12, 95% CI (-0.50, 0.25)
for four weeks; TBIL subtotal MD: -0.02, 95% CI (-0.12, 0.08)
for eight weeks, with low heterogeneity (P> 0.61, I> = 0%)],
as shown in Figure 4.

The time of the occurrence of anti-TB/antipsychotic
DILI in the silymarin group and control group was ana-
lyzed. The results showed that silymarin prolonged the oc-
currence time of DILI, which was 1.78 times that of the con-
trol group (Figure 5).

3.4. Evaluation of Publication Bias

Considering all nine RCTs, the funnel plot of the occur-
rence of liver injury in each subgroup was basically sym-
metrical (Figure 6) with no significant publication bias.
However, heterogeneity was found in the subgroups of 315
mg/d for eight weeks and over 400 mg/d.

4. Conclusions

Recently, the hepatoprotective effect of silymarin as a
liver-protecting drug has been controversial. Heo et al. (15)
reported that silymarin significantly reduced serum bio-
chemical parameters in patients with anti-TB DILI. Fatha-
lah et al. (20) reported that 720 mg/d silymarin signifi-
cantly reduced the serum liver enzyme index in patients
with hepatitis C. However, clinical trial results by Fried et

Iran Red Crescent Med J. 2019; 21(10):e94743.
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Table 2. Basic Characteristics of the Included Studies®

First Author Treatment Control Follow-up, wk Dose, mg/d T/C Outcome
Wu (23) Anti-TB+SM Anti-TB 8 210 18/114 1,2,3
Gu (18) Anti-TB+SM Anti-TB 8 210 253[255 1,2,3
Marjani (16) Anti-TB+SM Anti-TB+placebo 2 420 35/35 1,2
Luangchosiri (22) Anti-TB+SM Anti-TB+placebo 4 420 27/28 1,2
Heo (15) Anti-TB+SM Anti-TB+placebo 8 280 45/58 1
Zhang (17) Anti-TB+SM Anti-TB 8 400 56/44 1,2
Ni (24) Anti-TB+SM Anti-TB 8 315 216/200 1,3
Zhang (26) Anti-TB+SM Anti-TB 8 315 312/309 1,2,3
Duan (25) Anti-TB+SM Antipsychotic 8 210 110/108 1
2 Anti-TB, 2HRZE|4HR; SM, Silymarin; 1, Incidence of liver injury; 2, Adverse event; 3, Liver function indicators.
Silymarin Placeho Risk Ratio Risk Ratio

Study or Subgrouy Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI

1.1.1 2Weeks Less than 300mg/d

Eunyoung Heo 2017 4 45 6 58 20%  0.86[0.26,2.86) —_—T

Hong wu 2017 3 118 7 114 28% 0.41[0.11, 1.56) T

Jin Gu 2015 1277 12 291 4.6% 0.96 [0.43, 2.15] T

Subtotal (95% Cl) 440 463  9.4%  0.78[0.43, 1.40] -

Total Events 18 25

Heterogeneity: Chi®=1.17, df = 2 (P = 0.56); I*= 0%

Test for Overall Effect: Z= 0.84 (P = 0.40)

1.1.2 4Weeks Less than 300mg/d

Eunyoung Heo 2017 2 45 2 58 0.7% 1.29(0.19, 8.80)

Hong wu 2017 1 118 8 114 32% 012[0.02,0985) — |

Honggiu Duan 2008 1 110 8 108 31% 012[0.02,088) — |

Jin Gu 2015 4 277 12 291 4.6% 0.35[0.11,1.07) 1

Subtotal (95% Cl) 550 571 11.6%  0.28[0.13,0.60] -

Total Events 8 30

Heterogeneity: Chi*= 3.83, df= 3 (P = 0.28); IF= 22%

Test for Overall Effect Z= 3.28 (P = 0.001)

1.1.3 8Weeks Less than 300mg/d

Eunyoung Heo 2017 4 45 6 58  2.0% 0.86 [0.26, 2.86) -1

Hong wu 2017 0 118 1 114 0.6% 0.32[0.01,7.83)

Honggiu Duan 2009 2 110 7 108 2.8% 0.28 [0.08, 1.32] T

Jin Gu 2015 6 277 7 M 27% 0.90 [0.31, 2.65) /]

Subtotal (95% Cl) 550 571 8.0%  0.64[0.32,1.25] g

Total Events 12 2

Heterogeneity: Chi*=1.89, df= 3 (P = 0.60), F= 0%

Test for Overall Effect Z=1.31 (P=0.19)

1.1.4 8Weeks Less than 300mg/d

Guogiang Zhang 2012 17 218 85 200 34.5% 0.18[0.11,0.30) —a—

Mingde Ni 2012 19 340 63 340 245% 0.30[0.18, 0.49) e

Subtotal (95% CI) 558 540 59.1%  0.23[0.17,0.33] <&

Total Events 36 148

Heterogeneity: Chi*= 2.00, df=1 (P = 0.16); I*= 50%

Test for Overall Effect: Z= 8.36 (P < 0.00001)

1.1.5Greater than 400mg/d

Luangchosiri 2015 1 27 9 28 0.0% 0.12[0.02, 0.85)

Marjani 2016 8 35 3 35 1.2% 2.00[0.54,7.37) ]

Simin Zhang 2016 46 183 28 187 10.8% 1.68[1.10, 2.56) =

Subtotal (95% ClI) 218 222 12.0%  1.71[1.14,2.56] <>

Total Events 52 31

Heterogeneity: Chi*= 0.06, df=1 (P = 0.80); F= 0%

Test for Overall Effect: Z= 2.61 (P = 0.009)

Total (95% Cl) 2316 2367 100.0%  0.50[0.41,0.61] *

Total Events 126 255

Heterogeneity: Chi*= 67.29, df= 14 (P < 0.00001), F=79% -0.01 l]j1 1 10[]‘

Test for Overall Effect: Z= 6.84 (P < 0.00001)

Test for Subgroup Differences: Chi*= 59.32. df= 4 (P < 0.00001). F=83.3%

Favours [Experimental]

1
Favours [Control]

Figure 2. Effect of different dosages and treatment times of silymarin on the occurrence of anti-TB/antipsychotic DILI

al. (27) showed that high doses of silymarin did not signifi-
cantlyreduce the serum ALT levels in patients with chronic
hepatitis. A meta-analysis showed that silymarin did not

Iran Red Crescent Med J. 2019; 21(10):94743.
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Silymarin Placebo Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H. Random, 95% CI
Guogiang Zhang 2012 14 340 15 340 14.6% 0.93 [0.44, 1.96) =
Hong wu 2017 8 118 18 114 10.5% 0.39[0.16, 0.93)
Jin Gu 2015 5 277 3 29 3.9% 1.76 [0.42, 7.46) S
Luangchosiri 2015 3 27 3 28 28% 1.04 [0.19, 5.68)
Marjani 2016 14 35 14 35 88% 1.00 [0.38, 2.60] S
Mingde Ni 2012 14 216 16 200 14.6% 0.80[0.38, 1.68) ]
Simin Zhang 2016 69 183 65 187 44.9% 1.14[0.74,1.74)
Total (95% ClI) 1196 1195 100.0% 0.94 [0.71, 1.25]
Total Events 127 134

Heterogeneity: Tau®= 0.00; Chi*= 5.64, df= 6 (P = 0.46);, "= 0%
Test for Overall Effect: Z=0.43 (P = 0.67)

0.01 0.1 1 10 100
Favours [Experimental]  Favours [Control]

Figure 3. The occurrence of adverse events by silymarin

effect and to determine the dosage of silymarin. Besides,
Zhang et al. (17) reported that silymarin had no signifi-
cant effect on anti-TB DILI, but instead it caused liver dam-
age, suggesting that silymarin may be ineffective in anti-
TB DILI. However, Tao et al. (19) reported that silymarin
significantly reduced the incidence of anti-TB DILI and for
four-week treatment was the best duration to protect the
liver. It indicated that the treatment time is one of the
effective factors in the treatment of anti-TB DILI with sily-
marin. Our meta-analysis aimed to systematically evalu-
ate the clinical efficacy of silymarin in the treatment of
anti-TB/antipsychotic DILI divided into several subgroups
based on follow-up time and dose.

Overall, silymarin significantly reduced the occur-
rence of anti-TB/antipsychotic DILI compared to the con-
trol group and no significant adverse reaction was found.
Under the premise of consistent doses, the results were
similar to those reported by Tao et al. (19). The op-
timal treatment time for silymarin for preventing anti-
TB/antipsychotic DILI was four weeks. The occurrence of
anti-TB/antipsychotic DILI significantly reduced by treat-
ment with 315 mg/d silymarin for eight weeks. It was worth
to mention that no significant change was found by treat-
ment with a dose of greater than 400 mg/d (including 400
mg/d and 420 mg/d). There are two possible explanations
for the difference. The small sample size may be one of the
reasons. Additionally, over 400 mg/d subgroup underwent
treatment for two weeks, four weeks, and eight weeks. Dif-
ferent treatment times may have led to inconsistencies be-
tween the results obtained by Marjani et al. (16), Zhang et
al. (17), and Luangchosiri et al. (22) reported that silymarin
effectively inhibited the occurrence of anti-TB DILI, while
Marjani et al. (16) and Zhang et al. reported no effect.

Besides, we performed a subgroup analysis of serum
liver enzyme indicators in anti-TB/antipsychotic DILI pa-
tients. The results showed that the patients’ serum liver
enzymes significantly reduced by treatment with 315 mg/d

silymarin for eight weeks. Serum AST and ALT levels sig-
nificantly reduced after two weeks, four weeks, and eight
weeks by treatment with less than 300 mg/d and TBIL lev-
els significantly reduced after four weeks by treatment
with less than 300 mg/d. However, serum TBIL did not
change significantly after two weeks and eight weeks by
treatment with less than 300 mg/d. It was suggested that
silymarin could improve the serum liver enzyme index
of anti-TB/antipsychotic DILI patients to a certain extent,
which was related to the treatment time. The duration of
four weeks was the best time for silymarin to treat anti-
TB/antipsychotic DILI without considering the dosage. It
may be related to the presence of autoimmunity in anti-
TB/antipsychotic DILI patients. According to reports, DILI
patients have autoimmune properties, mostly in the first
month of treatment for anti-TB DILI (29, 30). That is, the
autoimmunity of anti-TB/antipsychotic DILI patients pro-
longed the time of DILI and silymarin had a little effect on
treatment in two weeks.

Indeed, this meta-analysis had some limitations. The
RCTs Jadad rating scale scores for the subgroup of 315
mg/d silymarin treatment for eight weeks showed low lit-
erature quality (Table 1). In addition, the > 400 mg/d
silymarin subgroup comprised of treatment times of two
weeks, four weeks, and eight weeks, reducing the relia-
bility of the results. Heterogeneity was found in the sub-
group of silymarin treated with 315 mg/d silymarin for
eight weeks and a dose of greater than 400 mg/d (Fig-
ure 5). Last but not least, five of nine RCTs did not re-
port serum liver enzymes, and only reported the inci-
dence of anti-TB/antipsychotic DILI. Therefore, the efficacy
of 315 mg|d and > 400 mg/d silymarin in preventing anti-
TB/antipsychotic DILI remains to be further studied.

Above all, silymarin significantly reduced the occur-
rence of anti-TB/antipsychotic DILI compared to the con-
trol group and no significant adverse reaction was found.
The optimal treatment time for < 300 mg/d silymarin to

Iran Red Crescent Med J. 2019; 21(10):e94743.
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AST

ALT

TBIL

Silymarin placebo Mean Difference Mean Difference
laht 1,/ 008% Cl 25% Cl
1.2.1 2Weeks Less than 300mg/d
Eunyoung Heo 2017 24,966 0.79 46 30,440 24,376 60 129% -6.49 (-12,27,1.29)
Jin Gu 2015 26.44 3033 277 2796 2042 291 13.3% -1.52(-6.44, 3.40)
Subtotal (95% CI) 349 26.1% -2.89 [-6.87, 1.09]
Heterogenaity: Tau* = 0.00; Chi*= 0,86, df= 1 (P = 0.35); I*= 0%
Test for Overall Effect: Z= 1.42 (P = 0.18)
1.2.2 4Weeks Less than 300mg/d
Eunyoung Heo 2017 31.289 20.499 46 33.07 26.606 68 12.3% -1.78[-10.69,7.12)] .
Jin Ou 2016 2469 1123 277 3204 45633 201 13.2% -7.96 (112.72,-1.00) -
Subtotal (95% CI) 322 349 26.5% -6.74 [-10.69, .0.80) L 4
Heterogeneity. Tau®*=1.43, Chi*=1.10, dr=1 (P = 0.29), I*= 9%
Test for Overall Effect: Z= 2,20 (P = 0.02)
1.2.3 8Weeks Less than 300mg/d
Eunyoung Heo 2017 36.756 25414 45 4234 78974 58 8.2% =568 (-27.22,16.05) [~
Jin Gu 2016 26.21 1674 277 304 38.74 201 13.3% -6.20 (-10.02,-0.38)
Subtotal (95% CI) 322 349  21.5% -6.22[.9.92, -0.51] L 4
Hoterogenelty: Tau*= 0.00;, Chi*= 0.00,df= 1 (P = 0.97), I"= 0%
Test for Overall Effect: Z= 217 (P = 0.03)
1.2.4 8Weeks 315mg/d
Guoglang Zhang 2012 126 24 340 166 20 340 13.56% -29.00(-3232,-25.60)
Mingde NI 2012 16 23 210 144 19 200 13.4% -29.00(-33.04,-24.90] b
Subtotal (95% CI) 556 540 26.9% -29.00[-31.57,-26.43] *
Hatarogenaity: Tau* = 0.00; Chi*= 0.00, df= 1 (P = 1.00); I*= 0%
Test for Overall Effect: Z= 22.16 (P < 0.00001)
Total (96% CI) 1622 1687 100.0% -11.05 [-20.80, -1.30) -
_b;_luu:rfonsnolwl.l'gru': 180.16, Chi*= 180,64, df= 7 (P = 0,00001); I*= 96% oo v vy 700
est for Overall Effect: Z w 2.22 (P = 0.03) .
Test for Subgroup Differences: Chi*= 176.22. df= 3 (P < 0.00001). I*= 98.3% Favours [Experimental]  Favours [Control]
silymarin placebo Mean Difference Mean Difference
1V, 25% Cl
1.4.1 2Weeks Less than 300mg/d
Eunyoung Heo 2017 21,867 12302 45 24,293 19234 58 126% =243 (-0.654,3.69) -1
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Eunyoung Heo 2017 27.444 3144 46 27176 22421 60 12.6% 0.27 (-6.67,6.11) T
Jin Ou 2016 2667 1067 277 9281 4386 201 126% -7.24 [-12.73,-1.76) -
Subtotal (95% CI) 322 349 25.1% -3.55 [-10.91, 3.80] <
Heterogeneity: Tau* = 19,82; Chi*= 3.37, df= 1 (P = 0,07); "= 70%
Test for Overall Effect:Z= 0.95 (P = 0.34)
1.4,3 8Weeks Less than 300mg/d
Eunyoung Heo 2017 38,511 44.001 45 36.981 61.967 58 12.3% 1.53[-18.95, 22.01) -1
Jin Gu 2016 206.79 247 277 3096 ©0.82 281 12.6% -4.16[-11.73,3.41) -~
Subtotal (95% CI) 349 24.8% -3.48 [-10.58, 3.62) L
Heterogeneity. Tau® = 0.00, Chi*= 0.26, df=1 (P = 0.61),1°= 0%
Test for Overall Effect:Z= 0.96 (P = 0.34)
1.4.4 BWeeks315mg/d
Ouoqlang Zhang 2012 149 21 340 273 26 340 126% -124.00(-127.55,-120.45) -
Mingde NI 2012 138 20 216 262 25 200 1256% -124.00(-128.37,-119.63] -
Subtotal (95% CI) 556 540 25.1% -.124.00(-126.76, -121.24) ¢
Heterogenelty: Tau*= 0.00; ChI*= 0.00, df= 1 (P = 1.00); I"= 0%
Test for Overall Effect:Z = 88.14 (P « 0.00001)
Total (95% CI) 1522 1587 100.0% -33.11(-79.01, 12.78) -
Heterogeneity, Tau® = 4366.01, Chi*= 3908.19, df= 7 (P < 0.00001), I*= 100% + + t +
Test for Overall Effect:Z= 1,41 (P = 0.16) -100 i -50 o 50 100
Test for Subgroup Differences:Chi* = 3274.43. df= 3 (P < 0.00001). I*= 99.0% Favours [Experimental]  Favours [Control]
witymarin placebo Mean Difference Mean Difference
1.3.1 2Weeks Less than 300mg/d
Eunyoung Heo 2017 0763 0.242 46 0733 0.224 68 13.0% 0.02(-0.07,011)
Jin Gu 2016 8.08 407 277 018 474 201 12.2% -0.30 [-1.10, 0.60) -
Subtotal (95% CI) 322 349 26.0% 0.02 [-0.07, 0.11]
Hoeterogenelty: Tau®= 0.00; Chi*= 0.61, df= 1 (P = 0.44); I*= 0%
Test for Overall Effect: Z= 0.34 (P = 0.73)
1.3.2 4Weeks Less than 300mg/d
Eunyoung Heo 2017 0766 0.23 a6 0.8 0206 60 13.0% -0.04 [-0.16, 0.006) 1
Jin Gu 2016 0.60 4.61 277 1016 6,03 201 12.0% -0.67 (-1.43,0.29) -]
Subtotal (95% CI) 322 349 25.7% -0.12 [-0.50, 0.25] 4
Heterogeneity: Tau®= 0.04; Chi*= 1,40, df= 1 (P = 0.24); 1*= 20%
Test for Overall Effect: Z= 0.66 (P = 0.61)
1.3.3 8Weeks Less than 300mg/d
Bunyoung Heo 2017 0766 0262 A8 0777 0277 60 13.0% -0.02(-0.12,0.00) 1
Jin Ou 2016 10.26 a4ar 277 1042 6.22 201 11.9% =017 [-1.06,0.72] -1
Subtotal (95% CI) 349 25.6% -0.02 [-0.12, 0.08]
Heterogeneity. Tau®= 0,00, Chi*= 011, df= 1 (P = 0.74), 1*= 0%
Test for Overall Effect: Z= 0,44 (P = 0.66)
1.3.4 8Weeks 316mg/d
Ouoqlang Zhang 2012 26 6 aa0 ao 7 a40 11.6% -1200(-1290,-11.02) -
Mingda NI 2012 26 5 216 ar 6 200 11.2% -1200(-13.07,-10.99) -
Subtotal (956% CI) 666 540 22.7% -12.00[-12.72, -11.28] <
Heatarogenaity: Tau* = 0.00, Chi*= 0.00, df= 1 (P = 1.00), I* = 0%
Test for Overall Effect: Z= 32,60 (P < 0.00001)
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Testfor Overall Effect: Z= 6.83 (P < 0.00001)

Test for Subgroup Differences: Chi* = 1063.73. df = 3 (P < 0.00001). "= 99.7%
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Figure 4. Effect of silymarin on serum liver enzymes AST, ALT, and TBIL
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Silymarin Placeho Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% ClI IV, Fixed, 95% CI
Mingde Ni 2012 39 10 216 25 7 200 33.4% 1.61[1.39,1.83]
Honggiu Duan 2008 44 16 110 21 7 108 16.2% 1.85[1.53,217)
Guogiang Zhang 2012 44 11 340 26 8 340 50.4% 1.87 [1.69, 2.05)
Total (95% Cl) 666 648 100.0% 1.78 [1.65, 1.91]

Heterogeneity: Chi*= 3.44, df=2 (P =0.18); = 42%
Test for Overall Effect: Z= 27.24 (P < 0.00001)

' ! !
T 1

-100 -50 0 50 100
Favours [Experimental] Favours [Control]

Figure 5. Time of occurrence of anti-TB/antipsychotic DILI in silymarin group and control group

0 - SE (log[RR]) R Subgroups
’;’ ! \\ O 2Weeks Less than 300mg/d
A &,’ i \\\ <> aWeeks Less than 300mg/d
/ i \(‘3 [J 8Weeks Less than 300mg/d
/ .
054 /' | \\\ /N sweeks 315mg|d
/ ! oo
S OO a N Greater than 400mg/d
4 1 h
/ O i *
IJI : ‘\
’
14 ,l/ o i <
I’ : \‘\
’ ! Ny
’ I A
4 1 Y
’ 1 Y
15+ K | \
e oo AN
’ I A
; | \
/! i , RR
2 t t t !
0.01 0.1 1 10 100
Figure 6. Publication bias of RCTs
prevent anti-TB/antipsychotic DILI was four weeks. Sily-  References

marin treatment with 315 mg/d for eight weeks was the
best choice and the quality of RCTs was not considered.
The optimal treatment time of silymarin to prevent anti-
TB/antipsychotic DILI was related to its dose.
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