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ABSTRACT

Purpose: This systematic review was conducted to evaluate the clinical effects of Injinho-tang on hyperbilirubinemia in
hepatobiliary disorders.

Methods: We searched for randomized controlled clinical trials that had administered Injinho-tang as an intervention in
the following medical databases: Public/Publisher MEDLINE (PubMed). Excerpta Medica dataBASE (EMBASE). Cochrane
library, Research Information Sharing Service (RISS), ScienceON, Oriental Medicine Advanced Searching Integrated System (OASIS),
and China National Knowledge Infrastructure (CNKI). Among the retrieved studies, only trials that met the inclusion criteria
were selected, and serum total bilirubin values were extracted and analyzed from the finally selected trials.

Results: The serum total bilirubin values of 1.302 patients with various hepatobiliary diseases were synthesized through a
meta-analysis, which confirmed a decrease in serum total bilirubin of 21.03 ymol/L (95% CI -29.58 ~-12.49, p<0.01) in the group
administered with Injinho-tang compared with the control group.

Conclusions: Injinho-tang is effective in alleviating hyperbilirubinemia in hepatobiliary diseases when administered with
conventional treatment. However, the potential risk of bias, high heterogeneity among the included trials, and differences in
herbal composition are limitations of the results of this meta-analysis.

Key words: hepatobiliary disorder, Injinho-tang, systematic review
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Search (n=1546)
PubMed (n=108), EMBASE (n=162),
Cochrane library (n=20), RISS (n=83), ScienceON (n=155),

OASIS (n=32), CNKI (n=986)
*{ Duplication (n=279)

[ Title & abstract screening (n=1267) ]

Exclusion (n=916)

» Not about injinho-tang (n=105), or not about hepatobiliary disorder (n=61)
* About components and manufacturing methods (n=98)

« Modified regimens containing other herbs or components (n=193)

« Animal or cell studies (n=280)

* Reviews, opinions, case reports and other not RCTs (n=179)

[ Full-text screening (n=351) ]

Exclusion (n=334)

« Not about hepatobiliary disorder (n=35)

« About components and manufacturing methods (n=6)

* Modified regimens containing other herbs or components (n=190)
« Animal or cell studies (n=17)

Reviews, opinions, case reports and other not RCTs (n=61)
Inappropriate design (n=9)

« Without serum total bilirubin value (n=16)

[ Inclusion (n=17) ]
Fig. 1. PRISMA flow diagram.

The number of documents retrieved from each database, the reasons for exclusion in the screening process. the
number of documents excluded for each reason, and the number of documents finally selected.
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Table 1. General Characteristics of Included Studies
Author Number
car Participants experiment Experiment Control Period Result Herbal composition
Y /control
. . Artemisiae scopariae
Yinchenhao decoction .
Hu . . : blue light p<0.001 herba 30 g.
20221 neonatal jaundice 50730 bag?y;g};;(};ght irradiation 2 days (final value) gardenia fruit 20 g,
rhubarb 2 g
spontaneous Artemisiae scopariae
Jia . o ; Yinchenhao decoction . p<0.001 herba 18 g,
2021° bfﬂ“ﬁs;} ger?;(;r;tsls b4/53 +Cefepime Cefepime 2 weeks (final value) gardenia fruit 12 g,
rhubarb 6 g
Intrahepatic Artemisiae scopariae
Wang cholestaspis of 30/30 Yinchenhao decoction  Ursodeoxycholic 14 davs p<0.001 herba 18 g,
20201 Presnanc +Ursodeoxycholic acid acid ¥ (final value) gardenia fruit 9 g,
g y rhubarb 6 g
Artemisiae scopariae
Chen breast milk 60/60 Yinchenhao decoction  Saccharomyces 7 davs p=0.013 herba 6 g,
2019% jaundice +Saccharomyces boulardii boulardii ¥ (final value) gardenia fruit 3 g,
rhubarb 3 g
Liver cirrhosis Yinchenhao decoetion conventional Artemisiae scopariae
Zhanl% complicated with 84/83 +convent19nal . Freatn}ent for 2 weeks .p<0‘001 herba 18 g, gardenia
2019 . . treatment for infection  infection and (final value) , .
infection . . . . fruit 12 g. rhubarb 6 g
and cirrhosis cirrhosis
acute suppurative . . Artemisiae scopariae
Cheq cholangitis 95,95 Ylncfsgr?j:nggizimn conventional 1 week p<0.001 herba 18 g,
20177 (s/p surgical ostoperative care postoperative care (change) gardenia fruit 9 g,
intervention) postop rhubarb 9 g
Yinchenhao decoetion conventional Artemisiae scopariae
Wu obstructive jaundice +conventional ostoperative care ~0.002 herba 60 p
18 (s/p surgical 22/21  postoperative care with postop 7 days D=0, . ) &
2017 intervention) diammonium with diammonium (final value) gardenia fruit 10 g.
glycyrhizinate glycyrrhizinate rhubarb 9 ¢
. . Artemisiae scopariae
Yinchenhao decoctio .
Vang ) hepatitis 4848 +comventional western  COVORONAL gy g pC000L herba 30 g,
2017* medicine western medicine (final value) gardenia fruit 15 g,
rhubarb9 g
. . . Artemisiae scopariae
acute suppurative Yinchenhao decoction .
Chen " holangitis ~ 28/28 +conventional conventional o pXO0L herba 18 ¢,
2016a (s/p PTBD) ostoperative care postoperative care (final value) gardenia fruit 9 g,
P Postop rhubarb 9 g
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acute suppurative Yinchenhao decoction

Artemisiae scopariae

Cher}ﬂ cholangitis in old age  28/28 +conventional convent'lonal 5 days ,p<0'001 he1'rba 18, &
2016b (s/v PTBD) ostoberative care postoperative care (final value) gardenia fruit 12 g,
p POStop rhubarb 6 g
Len obstructive Jaundice Yinchenhao decoction conventional €0.001 Total 300 g.
2016§2 (s/p surgical 38/38 +conventional ostoperative care 7 days ( firlljal .value) Unclear individual
intervention) postoperative care postop herb dose
Yinchenhao decoction standard treatment Artemisiae scopariae
Yang  sepsis induced liver 20/% +standard treatment  for sepsis with 7 davs p<0.001 herba 18 g,
2016% injury for sepsis with usual usual supportive ¥ (final value) gardenia fruit 9 g.
supportive care care rhubarb 9 ¢
acute suppurative . . Artemisiae scopariae
Zhang cholangitis 30/30 Ymcfcegr}llj:nggizitlon conventional 10 davs p=0.026 herba 30 g,
2016% (s/p surgical b ostoperative care postoperative care y (final value) gardenia fruit 12 g.
intervention) postop rhubarb 6 g
at least 7 days Artemisiae scopariae
. . . inchinkoto prior to surgery . (from the date _ D
Mizutani scheduled for major . Preoperative Ce p=0.835 flower 4 g,
2 30/31 +preoperative of participation ,,. . .
2015 hepatectomy management (final value) gardenia fruit 3 g.
management to the day
rhubarb 1 ¢
before surgery)
obstructive iaundice Yinchenhao decoction conventional Artemisiae scopariae
Wu (s/ sur] cal 98/96 +conventional postoperative 10 davs p<0.001 herba 30 g,
2012 mtgventgion) postoperative care with  care with S (final value) gardenia fruit 10 g.
glucurolactone glucurolactone rhubarb 9 g
Son Yinchenhao decoction standard treatment ~0131 Artel?lfrlzz ;coparlae
2001% neonatal jaundice  64/32  +standard treatment  with blue light 1 day (pchaﬁ ) carderia it 4
with blue light iadiation  irradiation 8 &
rhubarb 3 g
R . . . Artemisiae scopariae
obstructive jaundice Yinchenhao decoction .
Wugg (s/p surgical 37/23 +conventional convent.lonal 7 days ‘p<0'001 her})a 18. &
2001 intervention) ostoperative care postoperative care (final value) gardenia fruit 9 g,
Dostop rhubarb 9 g
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5t A 27F BA el 23EA dstenz x§ (Chen 20177)ell A%t “low risk' 2, A 1699
B 2E A7} low risk 2 FE oM (Fig. 24). Aol A& ‘some concerns 2 THE T whEhA,

W AFeA e TR vER AY AR5 ‘A vE 98 (overall bias)< low risk 5.9%.
Ao FEoA 77 Re®l SF SoA 7P B some concerns 94.1%. high risk 0%2 AF =St

> Twe wWEA He jJensz 1Me A7 (Fig. 2B).

A)

Study ID D1 D2 D3 D4 D5 Overal
Hu2022 ! . . . . @ . Low risk
Jia2021 ! . . . . @ ! Some concerns
Wang2020 ! . . . . @ . High risk
Chen2019 N N N N O
Zhang2019 ! . . . . @ D1 Randomisation process
Chen2017 . . . . . ‘ D2 Deviations from the intended interventions
Wu2017 ! . . . . @ D3 Missing outcome data
Yang2017 ! . . . . @ D4 Measurement of the outcome
Chen2016a t ® ® ® ® (O 05 Selection of the reported result
Chen2016b Y N N N O
Leng2016 ! . . . . @
Yang2016 ! . . . . @
Zhang2016 ! . . . . @
Mizutani2015 ! . . . ‘ @
Wu2012 N N N N IO
Song2001 ! ’ . . . @
Wu2001 ! . . . . @
B) Overall Bias

[
Selectionofth reporte resit
Wessurement of the otcome

wising outcome d=t2 -

Randomization process [

o

10 20 30 40 50 60 70 80 90 100

W Low risk Some concerns M High risk

Fig. 2. Risk of bias judgement with RoB 2 tool.

A) detailed judgement for each trial, B) summary as percentage on the overall included trials.

A, QA 5E Tl M 2ol vlste] F
H =

ZHE 94 ATEAN A48 A £ WF A F 23 £ 2 B0z fela)
Z el B g 9 2FEAE FEIAL vrolxlom 337 7 -21.03 umol/LelSich
vel AL Ed dxzE Tl dz2TelA (95% CI -29.58 ~-12.49, p<0.01).

o AA &) AelE AATHFg 3). 1 EUE ATE Aols] AR, A2z 24 %
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M, ok 712 59 Aol el 29 AFE
o) £3% 27t Nz e ARERNE 243
oty AtEglem 2 random effects modele] Al
Ay v, AF 7+ 23379 o] AA 7 (test of
heterogeneity) = Q=1438.10, df=16, p{0.012Z 4
F 2 BARoE FANE ool EATGL.
92
o, 7°=306.4953[163.2200 ~746.46911, 1°=98.9%[98.7
~09.1%102 o|AA AT} wj$¢ Ay iy
ek
o4 9% AR geted, A, Fof 7]
243 o) §%% 2AMsE A4sa 2EE
2AS s A ARS 2SR 5
oJ& o R’(amount of heterogeneity accounted for)
—543% 01905 R 710 2AM4E S o
Experimental Control

Study Total Mean SD Total Mean SD
Hu 2022 50 13162 2321 50 164.41 26.68
Jia 2021 54 2105 028 53 3815 1.05
Wang 2020 30 1011 161 30 1359 1.89
Chen 2019 60 114.09 2764 60 127.93 32.56
Zhang 2019 84 2136 635 83 5900 9.11
Chen 2017 25 15410 1040 25 -100.30 20.90
Wu 2017 22 3450 970 21 47.40 1560
Yang 2017 48 2307 1274 48 3441 1652
Chen 2016a 28 2730 898 28 6767 1683
Chen 2016b 28 7030 1765 28 134.62 21.21
Leng 2016 38 3786 435 38 4915 520
Yang 2016 20 1570 360 20 2300 470
Zhang 2016 30 3521 807 30 4007 845
Mizutani 2015 30 5301 2736 31 5472 3591
Wu 2012 28 3020 1320 26 47.40 1560
Song 2001 64 5424 4644 32 _40.67 27.50
Wu 2001 37 1920 890 23 34.90 13.40
Random effects model 676 626

Heterogeneity: /° = 99%, t° = 306.4953, p < 0.01

Fig. 3. Forest plot.

Meta-analysis of serum total bilirubin.

1156

o] zpo| 2 QI Fto] 5.43%,
olgh FHo] (.83%°]%ich
23 ¥E9 ¥71S 93 Funnel plotell A &3
719 & By} Aoz =g uyIAS
Uehl 2= ekokeh(Fig. 4). Funnel plote] B3
e SAMz A7) 918 Egeer 37144
A= t=-014, df=15, p=0.8909°]%it}. &E3F7]9}
EFLA} Abele] BAMOR fo]3 A #A7L

sholEx] dgtowmz EAFHO=Z foit 39
=3 0 EHE 9oid Aoz A=k d(p)0.05).

Mean Difference MD 95%-Cl Weight
—— -32.79 [4259;-2299] 57%
4710 [17.39;-16.81] 62%

348 [-437;,-259] 62%

i -13.84 [-2465; -3.03] 56%

-37.64 [40.02;-3526] 62%

- -5380 [-6295:-4465] 58%
- -1290 [-20.71; -5.09] 59%

- -1044 [16.34; -454] 60%

k3 -40 37 [-4744:-3330] 60%
. 6432 [-7454;-5410] 57%
-11.29 [1345; 813] 62%

730 [-989; -471] 62%

1 486 [-904; -068] 6.1%

—— .71 [17.70; 1428] 51%

k-3 1720 [2494; -946] 59%

— 1357 [2841; 1271 52%

- -1570 [-21.88; -052] 60%

— <‘> — -21.03 [-29.58; -12.49] 100.0%

60 40 -20 0 20 40 60



Standard Error

Mean Difference

Fig. 4. Funnel plot.

For each point in the funnel plot, X-cordinate is
mean difference from each study, and Y-cordinate
is standard error of the mean difference.

53], xlsEle] gl #ulESS 3l
71Ael AN e, dxlsEe] AR F
6,7-dimethylescultin, artepillin A, artepillin C, capillene,
capillarisin, capillartemisin A, capillartemisin B,
capillartemisin Bl, p-hydrocyacetophenone, scopoletin,
isoscopoletin 5] o] 243} HHE How o
A4 Q. 53] 221 A4l geniposide A
Alztoll o3l 2433l genipin®E AR L, gempln
& t}A] 7rell A glucuronidation ¥ AX & 7H
A Z2] A BEA multidrug resistance-associated
protein 2(MRP2) 71724, £33 W3l

geniposide,

HITOE L S - BHERR

o

G5 BHE FMT)E e gEA g
olxl %] AHal 6,7-dimethylescultin constitutive
androstane receptor(CAR)E %3, ®We]F1l9] 413
ol FoJ3]+= organic anion transporting polypeptide 2
(OATP2), ¥3}ol| Ftoal= UDP glucuronosyltransferase
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[Supplement 1] Full Search Expression in Each Medical Database

Database Search expression
PubMed oz &8 OR KEiEH OR WPES OR WiEE OR "WwAHLAZIE 5" OR "1~
Embase’ F> a7 ;7" OR injinhotang OR “injinho-tang” OR “in-jin-ho-tang” OR “in jin ho

Cochrane library

tang” OR yinchenhaotang OR “yinchenhao-tang” OR “yin-chen-hao-tang” OR “yin chen
hao tang” OR inchinkoto OR “inchinko-to” OR “in-chin-ko-to” OR “in chin ko to”

RISS,
ScienceON,
0ASIS

QA ZE | HEES | WEEES | FEREZ | TCABAZIEYT | Ay Fyay T
| injinhotang | “injinho-tang” | “in-jin-ho-tang” | “in jin ho tang” | yinchenhaotang |
“yinchenhao-tang” | “yin-chen-hao-tang” | “yin chen hao tang” | inchinkoto |
“Inchinko-to” | "in-chin-ko-to” | “in chin ko to”

CNKI

SU="¢lzx1%eF OR SU="Eipk&E®H OR SU="EMEY OR SU="ti%&"% OR SU=
"WABLAZIEST OR SU="4vF a7ty OR SU='injinhotang OR SU=
“injinho-tang” OR SU="in-jin-ho-tang” OR SU="In jin ho tang"” OR
SU="yinchenhaotang' OR SU="yinchenhao-tang” OR SU="yin-chen-hao-tang” OR
SU="yin chen hao tang” OR SU='inchinkotc™ OR SU-="inchinko-to” OR
SU ="in-chin-ko-to” OR SU="in chin ko to”
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