pi (@ Sraion

L INDEX

_ Research Article

ﬂiz%ﬂ%mu,a:mwﬂaaﬂﬁ'ﬂmaaaagulwﬂumsﬁaaﬁ'%ﬁwiaﬁumnmi'mfm:

1 [ a a [l
NIINUNIVIITIIRNITIND EJ"IGLl]%ig'ﬂ'ﬂl,l,az'lLﬂi"l&ﬁﬁ)ﬂ&"l%ﬁaﬂﬂ’}‘i‘ﬂﬂaQGLLUUQ{&J

o =Y S 1A 2,3% 2,3
ANIINT B3F3ATNIA|, 3107 F19IAI, .ﬂ'lﬂ‘lg&l'lﬁ J;]l&l'lﬁ

THnfnEnUSugnln M UnETNIINARAN ADELNETARAS ARIININRBURIFITAN
2pilapd fUAnisiaunisndiinuasnasueednang wdidszans ansngraaas an1IngauunIaIny
2 MATTUARTNITNARAN ATLNFTANEAT WANINYIRUURIFNTANY
* AadeRRnnus: 1103 8919303 mihgIdensnsneadiinuaznisanneinangwdissand amingsoumanw

SUNBNWNIITE WIANAIEIIAN 44150 E-mail: ratree. m@msu.ac.th
(> 1
UNAAELD

ﬂsz?m%waua:mwﬂaaﬂﬁ'ﬂ"uaaaaguvlw{lumiﬂaaﬁ'uﬁﬂdaﬁumnaﬁ'mfm: NINUNIBITIRNI TN LT WIZUL

a & A 1
LLa:?Lﬂi'\gﬂaﬂN']%'ﬂa\iﬂ'liﬂﬂaaﬁllﬂﬂq&l
ANTINT 833RTNAR", 1A §IWIAT*, Mana pane??
2. InETENEATo a1 2566; 19(1) : 57-70

SUUNAN: 23 AUENBY 2565 wnlaunadna: 16 InsAN 2566 ADUSY: 2 JuAN 2566

M AANE6EAULD1aINITTVIIAINWU LU 8NNNITITENINEIIILIA RINANIITNENIRITA bS5 Ta91inds 1aid

o Ao = A2 V] oa \ : a € a A =8
LL%')VI']{liuﬂ']iﬂa{lﬂuﬂ“ﬁ@L"ﬂu ﬂ']iﬁﬂHqu‘ﬂﬂvLﬂuﬂq‘SY]Uﬂ']u'ﬁiimﬂiiuQUW\']L']J‘H"ZTZH'U LLﬂz'JLﬂi’]ﬁﬁﬂﬂaJ']uLWE]ﬂﬂH’]Nﬂ“ﬂﬂﬁﬁl!uvLW'i

av dda

lunmsdasiunsiiedssdaduannisliisnmiulse Bannuwuive: fudutayanuissndnuwlupudaysdidnnsaiing
@ Pubmed, Embase, Scopus, Embase, Cochrane Central Register of Controlled Trials WaE31 wﬂ’agaiuvlﬂmﬁi LeLSudn
gmﬂﬁagmuﬁaﬁymﬁauﬁmﬂu W.¢1.2565 ﬁ'@Lﬁamm?ﬁ'ﬂmmﬁﬁﬂu,'uuf,j:uu,a:ﬁﬂrcjumuquﬁﬂsnﬁuwams‘lfﬁmgu"l,wﬂuﬂﬁ
dostuRndaduamnerimlialugihoinlie swedninsvesnuitsrulaslflueanalianziuuoguuaznonunanis
SanefduanuFeIFNANS (RR) Wiadanauandsiads (WMD) fugisnnuidadu 95% miasmzadouldslanaazas
msanenluiulod PROSPERO fsvaluslanasiie CRD42022353910 man15398: namIaUswnLw3safiisidasminua
2,507 2l HNwNImAaEDT 8 Al Q/L"IT’]?"J&JVI&\‘]%N@ 1,774 118 zezanlumsdaauaiud 2 i 24 gUansk namsienied
VWL @ﬁﬁ%’ﬁ“ﬂﬁufuwauuasmﬁ@Lﬁalﬁimﬁ'um"i'miiﬂluﬁﬂam"'mkmwlmj IR SIWIRAUTAL AR BRaAUINE L
Ly ldadnefinpdayneafia d1 RR Ny 0.05 (95%CI:0.01,0.19) 83w axulwsuas (Polyherbal product) waz Silymarin 8an13
WaguLlasdn1 v use sy AST ldadrefinodaynieaiia (WMD = -21.80 (-27.56, -16.04) Waz 5.21 (-9.92, -0.51)
audeay) aduan1sde: drsuaiiutunaunaszie Walisuiunslduimlsaonaziuslomiuazsaasiolunsdasiu
maAeRusasuaneiolyn vafisywlnsnauuas Siymarin enafiuslomilunsaassdy AST Fudwewlodaanylunsded
mMatnaNEdaay

ardan: mafasdady, ;nimlse, aywlns, ssanaviingu

ﬁ



\\f— 2. LNETNEATOEY ﬂi:?m%mLm:mmﬂaa(ﬂﬁmaaagu"lwﬂumiﬂam"uﬁw@aﬁumﬂmfml‘m: MINUMWITTUNTINaduszuy

% t? 97 19 aUuN 1 8.0. — 1.9. 2566 WA TLATIEROANUVDINITNANBILLLFN
/}”"‘Jx e
o

ANTINT DIIATNAT UATAE

CiEk

Efficacy and safety of herbal medicines for prevention hepatotoxicity from anti-tuberculosis

drug (anti-TB-DILI): A systematic review and meta-analysis of randomized controlled trials

Pattaraporn Akkahadsee', Ratree Sawangjit***, Panumart Phumart®*

" Master degree Student in Clinical Pharmacy Program, Faculty of Pharmacy, Mahasarakham University
2 Clinical Trials and Evidence Base Syntheses Research Unit (CTEBs RU), Faculty of Pharmacy, Mahasarakham University
8 Department of Clinical Pharmacy, Faculty of Pharmacy, Mahasarakham University
*Corresponding author: Ratree Sawangjit, Clinical Trials and Evidence Base Syntheses Research Unit (CTEBs RU), Faculty of Pharmacy,

Mahasarakham 44150 Thailand, E-mail: ratree.m@msu.ac.th
Abstract

Efficacy and safety of herbal medicines for prevention hepatotoxicity from anti-tuberculosis drug (anti-TB-DILI):

A systematic review and meta-analysis of randomized controlled trials
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Anti-tuberculosis drug-induced liver injury (anti-TB-DILI) is the most common adverse events necessitating therapy
interruption. There is at present no standard regimen to prevent anti-TB-DILI. Therefore we performed a systematic review and
meta-analysis to determine the efficacy and safety of herbal medicines for preventing anti-tuberculosis drug-induced liver injury
(anti-TB-DILI) among tuberculosis patients. Methods: We searched published reports through the electronic databases including
Pubmed, Embase, Scopus, Embase, Cochrane Central Register of Controlled Trials and databases in Thailand from inception
to March 2022. The researchers selected randomized trials with a control group on the efficacy of herbs used for prevention of
TB drug-induced liver injury among tuberculosis patients. The effect sizes were pooled using the random-effects model and
expressed as relative risk (RR) or mean difference (MD) with 95% confidence intervals (Cl). This study is registered with
PROSPERO, number CRD42022353910. Result: The search identified a total of 2,507 related studies but 8 studies with 1,774
TB patients were included in this study. Time to follow-up duration were 2 to 24 weeks. The meta-analysis showed that Turmeric
plus Tinospora cordifolia significantly reduced the incidence of anti-TB-DILI compared with placebo (RR: 0.05 (95%CI:0.01 to
0.19). While poly-herbal product and silymarin significantly reduced Aspartate aminotransferase (AST) (WMD = -21.80 (-27.56,
-16.04) and 5.21 (-9.92, -0.51), respectively) Conclusion, Turmeric plus Tinospora cordifolia may provides the benefit with safe
for preventing anti-TB DILI in TB patients, whereas poly-herbal product and Silymarin may provide benefit on reduction of AST

which is a key enzyme to determine hepatotoxicity.

Keywords: Hepatotoxicity, anti-TB drug, herbal medicine, Curcuma longa
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nslEamaaas nAMTIkREn s iudaaua e inlsn

Soem smmithiiafisdany
ngunAaARg NENAILAN (NI NANNAADY  ngaAduaN A1 ASTIALT Tbil nasHAR FU s
Rk U dsswna guduuunsdnuen i : ! - : * ! = = .
* (Treatment) (Control} T | t/N (i tiN AT Taidiarns AENAaAY
{ Control HERS waag

Adhvaryu 2008 Fwiu Open label, Turmeric combing* 'hj'hﬁu 316192 21316 27182 AST - AST
WRZA Multicenter RCT g1vaan 251-500 UL
Gulati 2010 Ty single blind, Poly-herbal ENFHAN 22120 NA NA ALT, AST, Thil, AE
UREALE single center product* Tiwumeoandoa

RCT
Tabarsi 2014 i Double blind, Garlic ENTRAN 31127 4431 8r27 ALT> 3 ULN ALT > 5 ULN ALT, AST, AE
WRZAIL single center

RCT
Gu 2015 Wi Open label, Silymarin Tl 2771291 181277 271291 Tiwunuazfon ALT, AST. Thil, AE
WAz ATk multicenter RCT HRlERN]
Luangchosiri 2015 na Double blind, Silymarin ENRREAN 27128 127 9/28 ALT>2 ULN Thil>1.5mg/dl ALT, Thil, AE
uazATE single canter el mmmaﬁmamwﬁtﬁwfwn aataulnd oule

RCT
Marjani 2018 Fuidn  Double blind, Silymarin NHREN 3535 6/35 3135 AST uasmie  AST wazmde Thil> 2 mafdL ALT, AST, Thil, AE
WEEFI b single center ALT>3ULN  ALT>5 ULN

RCT
Zhang 2016 B Gpen label, Silymarin Jadiud 183/187 80183 87187 AST uazia Thil> 2 mg/dL ALT, AST. Thli, AE
LR AT single center ALT = 3 ULN

RCT
Heo unzfiu: 2017 fudu Double blind, Silymarin ENFRRN 45/68 4/45 8/58 AST uaz/min Thil> 2 mg/dL ALT, AST, Thil. AE

single center ALT > 3 ULN

RCT

* Turmeric combine Curcuma longa (CL) and Tinospora cordifolia (TC) formulation

** Poly-herval product (developed and pharmacognostically certified by R&D Division of Dey’s Medical Stores, Kolkata) was a poly-herbal preparation comprising
extracts (50 mg each) of Picrorhizhakurroa (kutaki), Phyllanthusniruri (bhuyamalaki), Andrographis paniculata (kalmegh), Cichoriuminvitybus (kasni),
Tephrosiapurpurea (sharphaunka), Solanumdulcamara (kakamarchi),Crenumaciaticum (macchaka), Astoniaseholanis (saptaparna), and 25 mg each of
Holarrhaveantidysentric (indriyava), Tinospora cordifolia (guduchi), Terminalachebula (Haritaki), Asteracanthalongifolia (kakilakshya); RCT = Randomized
controlled trial; ALT = Alanine aminotransferase; AST= Aspartate aminotransferase; Tbil = Total bilirubin; ULN= Upper limit of normal; AE= Adverse event

= m3liFmanes fa fihonisaanga malungunaaasuaznduaivaulasuorinliagasnnasuiununianmsiaanoazdoe

15191 3 é‘ﬂwmzﬁ'ﬂﬂmaag&?ﬂamm:%@maaaﬁ‘lﬂumsﬁﬂm

a1z ITYLLIAT szazan lwnng
. . LNeIzNE 5 p 3 o3 - B
ueia/dl (naananad/ ) gasenimlsa GAEEN Femwan  mslusmaass AaMINFANE
NYNAILAR) (fFas) (fans)
Adhvaryu 35/35 53.74 2IRZE/4IRE ssanaiiuti (25%) a5 24 24
UazA (2008) - INH (300 mg/day) U8 FIIRNAVDILLAG
- RIF (450 mg/day) (50%) SUUTzMuings 2
- PZA (20 mg/kg/day) ﬂ%
- EMB (800 mg/day)
Gulati uazAMe lifidaya lifidoys  2IRZEMIR 2 uatga ( 500 mg g%Ran 24 8"
(2010) - INH (300mg/day) Polyherbal preparation
- RIF (400mg/day) (Livina) sudTemuwinas
- PZA (1,500 mg/day) 2 a33 (2,000 mg/S)
- EMB (800mg /day)
Tabarsi LLRZALE 37.25/35.55 50.43 IRZE 1140 (1,000 mg Garlic YIRRAN 2 8
(2014) - hiddayavasawiam Fudszmutuas 1 ads

(1,000 mg/at)
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Aueia/dl (naunaasy/ . gmm’amfm FINaaag §9AILAN mM3naInaaas AAAINFAN Y
NYNAILAN) & (FasA) (fans)

Gu UAZAMAE 37.42/36.16 65.84 2IRZE/4IR 2 uailga (35 mg Silibinin 1ai'leisu 8 8
(2015) - INH (5 mg/kg/ day) phospholipid complex)

- RIF (10 mg/kg/day) Fudszmutuas 3 ads

- PZA (25 mg/ kg/day) (210 mg/’fﬁ«l.)

- EMB (15mg/kg/day)
Luangchosiri 56/51.5 40.0 2IRZE 1 i@ (140 mg Silymarin) grnaan 8 4"
uazame (2015) - INH (5 mg/kg/ day) Futsenmuiuas 3 a%e

- RIF (10 mg/kg/day) (420 mg/3u)

- PZA (25 mg/ kg/day)

- EMB (15mg/kg/day)
Marjani 50.1/49.6 53.0 IRZE 11d9 (140 mg Silymarin)  gwWaan 2 2
UazAE (2016) - INH (5 mg/kg/ day) Sursznmuiua 3 ads

- RIF (10 mg/kg/day) (420 mg/ )

- PZA (20 mg/ kg/day)

- EMB (15 mg/kg/day)
Zhang LLacatue 53.69/45.59 74.05 2IRZE 2 LLﬂﬂfga (200 mg vitamin C 8 8
(2016) - Liddayavasawiam S.Marianum) SU1l3en1%

Suaz 2 iy (400 mg/ )

Heo uaznmus 57.73/58.53 66.22 2IRZE 1 1@ (140 mg Silymarin) gRaan 8 8
(2017) - Liddayavasawiam Sursznuiuas 2 ads

(280 mg/)

* INH= Isoniazid, RIF= Rifampicin, PZA= Pyrazinamide, EMB= Ethambutol * RU:L’Jmmﬂﬁ?mﬂaadmuﬂ’iﬁizH:L’Ja’flun’ﬁaﬂﬂ’mqmﬁw

Uszansanzasnisizanwlnslwnsilasnuiisdeay
e Imlsa

I1NINUITETINNG 8 a1y wudimnaduiinng
5'1m’mmami‘ﬂizLﬁuﬂizﬁ‘ﬂ%mwmaaaquvlwsﬁlﬂuﬂﬁ

TN uNE6aaUINEI A LaUaN B NNITININUNIANT
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Lﬂﬁwuﬂawaammsﬁﬁmwnaw‘i’u%é’amﬂ*’ﬁa&guvlws
FANTUNASNTTIuSInINAUNIAaRBAoa UTN1331897%
Ylg\‘mm] 7 2Uu (Adhvaryu et al., 2008; Gu et al., 2015; Heo
etal., 2017; Luangchosiri et al., 2015; Marjani et al., 2016;
Tabarsi et al., 2014; Zhang et al., 2016) ﬁﬁ’lu’sul}gﬂﬁﬂ"i’m
150 1,732 918 HaMTILATERDANIWNUIN S1TUDHUT0
NENUBILLANA Lﬁalﬁimﬁ'uﬁ'uUﬁﬁﬁ%i’MIiﬂiu;jﬂasfmIiﬂ
swlndfisusne susnsemsiafsdasuangimlse
ldadrsiivodrauniiadd lasdl RRiviNAY 0.05
(95%C1:0.01,0.19) 7% Silymarin ©91Jwa yulw 504

miﬁﬂmmﬂﬁq@ (5 RCTs i‘i'lmug?ﬂwi'miiﬂ 1,166 318))
ldnudpdayneaialunisaanaiiafisdoauanenin
13a i1 RRMNAY 0.74 (95%Cl:0.34,1.64) lasdidnaaa
@19uUUB9 RIS TsRa AN uIrauLIunang
(=48.0%, p-value = 0. 123) (iﬂw 2) Namumﬂﬂaﬂuuﬂaa
ANV RTBIRULAR BN LIT NI Bug 8 atiy wa
n'lﬁl,ﬂiﬂzﬁaﬁmuﬁﬁ;@ﬁuqmaau,@ia:miﬁnm WUIIMT
14 Silymarin §1u17080n1354U S8 uulasannsiisuu e
awloiay AST ldadndvpidymesiadoSonfoy
AUMTLAsuINIzeImulsa (A1 MD = -5.21, 95%Cl (-9.92,
-0.51), =0.0%, p-value=0.999) L8 WU 31 Polyherbal
product §F1U1INAANIIVINIIRUBIAT AST (MD =-21.80,
95%CI:-27.56,-16.04), ALT (MD= -23.80, 95%Cl:-28.64,-
18.96), ALP (MD =-147.10,95%CI: -162.35,-131.85), Thil
(MD= -0.51, 95%Cl:-0.76,-0.25) laadaiivodanniaaia
(317 3)
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Risk Events. Events. s

Study :
Ratio 25 Cl,  Treatment  Control Weight

Silymarin - Placebo

Luangchosiri (2015) = 0.12(0.02,0.85) 1/27 9/28 1221
Marjani (2018) — 200(054,737) 635 335 21.91
Gu (2015) — 070(0.39,124) 18277 27/201 4187
Heo (2017 0.86(026,2.86) 445  6/58 2401
Subtotal (l-squared =4:.0%, p = c123) = 074(0.34,164) 29/384 45412  100.00

Silymarin - Vitamin C
Zhang (2016, ] 122(0.95,157) 801183 674187  100.00

Subtotal (I-squared =.%,p=.) 122(0.95,157) 80/183 67/187  100.00

Garlic-Placebo

Tabarsi 2014) —B— 044(015,129) 431 827  100.00

Subtotal (I-squared = %, p=.) <>> 0.44(0.15,1.29) 4/31 8/27 100.00

Turmeric combine -Placebo

Adhvaryu 2008) —B— 005(0.01,0.19) 2316 27/192  100.00
Subtotal (I~squared=~%vp=A)-<>' 0.05(0.01,0.19) 2/316  27/192  100.00

NOTE: Weights are from random effects analysis

1 I
.0108 J 924

Favour the first intervention Favour the second intervention

3N 2 Nams”?mswzﬁaﬁmumaoaqu‘lwsﬁl%ﬂaaﬁ'umnﬁ@ﬁwiaé’umnm’i’mIiﬂLﬂ?ﬁmﬁﬂuﬁ'umﬂﬁmmaﬂ

A ' = a P a ' a a
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Effect of intervention by outcome “WMD (95% CI)
ALT
Poly-herbal product (N=1) - -23.80 (-28.64,-18.96)
Silymarin (N=3, 2 =0.0%.p = 0.878) -~ -3.47 (-10.52,3.58)
AST
Poly-herbal product (N=1) - -21.80 (-27.56,-16.04)
Silymarin (N=3, I2 = 0.0%, p = 0.999) -~ -5.21(-9.92,-0.51)
ALP
Poly-herbal product (N=1) €=— -147.10 (-162.35,-131.85)
Silymarin (N=3, 12=27.5%, p = 0.252) = -6.46 (-13.45,0.53)
Thil
Poly-herbal product (N=1) -0.51(-0.76,-0.25)
Silymarin (N=3, 2 = 0.0%, p = 0.982) -0.01(-0.06, 0.03)
T T
-162 1] 162
Favour the first intervention Favour the second intervention
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