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ABSTRACT

Background : The safety of Korean herbal Medicine (KHM: prescribed herbal medicine by doctors of traditional Korean
medicine) is an important issue in Korea. Although both fields, western medicine and traditional Korean medicine, have been
studied on the safety of herbs and KHM, their results were not concordance with each other.

Objectives : This study aims to review the influence of KHM on liver function in Korean literature systematically.
Additionally, we tried to estimate the change of data of liver function test (LFT) and the incidence of liver injury (LI) after
the use of KHM.

Methods : Systematic literature searches were performed on 4 major databases of Korea from their inception to May 2008.
Screening and selection of the studies and the extraction of data were performed independently by two authors. There were no
restrictions on the types of publication including grey literatures.

Results : Forty studies were included. Only sixteen studies were performed prospectively and fifteen studies collected data
from outpatients. Only 8 studies reported the occurrence of LI after the use of KHM. Nineteen cases of LI showed no or mild
symptoms and the elevation of LFT was not high. All of LI patients used conventional western drug and KHM concomitantly,
and causality of LI was not assessed properly. The incidence of LI related to the use of KHM was estimated as 0.59%-0.76%
from all data of these studies. The conflicting results were shown on the change of alanine aminotransferase (ALT) and total
bilirubin (TB) after the use of KHM.

Conclusions : KHM might be a minor cause of LI in Korea. However the results are not strongly supported as enough
to make the safety issue clear because of the limitations of original studies. More rigorous studies are required for answering
the safety issue of KHM with the cooperative investigation of both fields of Korean traditional medicine and western medicine.

Key words : Korean herbal medicine, herbs, liver function, liver injury, systematic review
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Fig. 1. Procedure of study selection and analysis on the incidence of liver injury after use of Korean
herbal medicine
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Table 1. LFT Follow-up for Qutpatients Taking Single Herb or Single Prescription (8 Studies)

TFEAR
Research Study Inclusion o] e . e
Reference Instituion ~ Study  Population  Patients’ & Presc_r1pt_1on Co med_1cat1on LETEA A7) @A}K‘}% °ﬁl;'_
X ! . medication  (Patients Adws (Y E)
number  Study design  (number of Disease  Exclusion . HAu} "~
. o period Number) ZA])  Drop-out
period male)age Criteria 4]
7 UH Controlled 96 Hypertension In(+) <QIAHEA  CoM(+) before, afte  AST ALT NA
2004.6 Trial (49) Ex(+) g=AF AL NR (145 F49%) (NR) R
-200410 (4 arm) NR PLD Z3HAF Wik, R kA
Pros Efficacy excluded  7HubEAE
& Safety A 9FA) 45
8 LH Controlled 44 female  Obesity In(+) “}ﬂ NA before, after AST ALT  NA
200412 Trial(3 arm) (0) Ex(+) RRass 87 F4%) (NR) R
-2005.5 Pros Efficacy NR PLD 8+ R kA
& Safety excluded

9 UH Controlled 49 Hyperlipidemia In(+) Aot CoM(+) before, after AST ALT 0
2002.1.28  Trial Pros (21) Ex(+) 8+ NR 8F F4%) (NR) NR
-2003.2.28 Efficacy & 59.6 = 8.7 PLD R kA

Safety excluded
10 UH controlled 42 Degenerative  In(+) A Et CoM(+) before, after AST ALT NA
2005.1.1 Pros Efficacy  (8)  Knee Arthritis Ex(+) 8F NR 87 F4%) (NR) R
-2005.5.1 & Safety 57.5%6.6 PLD R kA
excluded
11 UH case series 38 female  Obesity In(+) &3dholo] NA before, after AST ALT  NA
NR Pros (0) Ex(+) E (67 F4%) GGT R
Efficacy 316+ 6.1 PLD (1570 R kA (NR)
& Safety excluded SHFAE
T4)
65
12 UH case series 14 children  Obesity In(+) efSR[ter NA before, after AST ALT NA
NR Pros (9) Ex(+) (A (309 F%) ALP TB R
Efficacy & 11.0£2.6 PLD (9l skRi= Tl"""“:‘]_u_ DB
Safety excluded +43)30¢ (NR)

13 LH case series 117 Low back pain In(+) A NA before, AST ALT NA
2006.11.20 Pros (49) Ex(+) 245 125, 245 ALP TB R
-2007.3.22  Safety 344 PLD AAy/MAARLE GGT prot

included sl A alb(R)

14 UH case series 27 Bronchial In(+) aAEY NA before, AST ALT NA

2002.419-?  Pros (11 Asthma Ex(-) 8+ 45, 8F GGT R
Safety  50.7+11.8 - il A (NR)

UH :university hospital, LH:

drug

Table 2. LFT Follow-up for Qutpatients Taking Unrestricted Prescription (5 Studies)

local hospital, Pros:prospective, Retro:retrospective, PLD: Patients with Liver Disease,
NA: not addressed, NR:not reported, R:reported, In: Inclusion Criteria, Ex: Exclusion Criteria,

CoM: Co-medication with western

Research Poszllg‘gion Inclusion Prescription Co-medication ZAALHE ﬁﬁj"f
Reference Institution Study — » Patients’ & e . LFTEAA7) 5 5 °L <
. (number . . medication ~ (Patients ), (AAHs (24%)
number  Study  design Disease  Exclusion , FA b
. of male) . period Number) 3"‘] Drop-out
period age Criteria A
15 LH case serles 143 small height In(+) 5 CoM(+)  before, after AST ALT NA
1999.2  Pros  children (not  Prescriptions NR (67143) ALP NR
-2000.1 Efficacy  (87) clear)  6months 3 ’EH] o (NR)
& Safety  NR Ex(-)
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2YFE - MNHE . o|H T THY - MR - B5[FE - O
16 12 LC case series 237 Mixed In(+) 231 herbs  CoM(+) before, after AST ALT 1
20062 Pros (78) disorder ~ Ex(+) used (90) (82  ALP TB (042%)
-2006.7 Safety 41.0+17.3 PLD 21.4+10days 43 DB R
included AA GGT prot
/RIAAAEE alb
AFHlx  (R)
17 LC case series 523 Psychiatric In(+) 137 hebs  CoM(+) before, 3/N2AST ALT 1
20041  Pros  children  disorder  Ex(-) used (143) AA ALP TB (0.19%)
1-2007.11  Safety (397) (mental 122.360.7da /AIAAEE DB NR
6.3+2.9 retardation, N HJ#Hlw  GGT
autism) LDH
(R)
18 UH  case series 39 In(+) NR CoM(+)  Dbefore, after AST ALT 0
20057  Retro  children  Atopic  Ex(+) NR NR (61€%)  (NR) R
-2005.9 Efficacy (18)  Dermatitis PLD A 9|
& Safety 7.7+2.2 excluded o] A} Ab&=a}
ZA
19 LC Cross 497 Dermatologic In(+) 155 herbs  CoM(+) before AST ALT NA
20029 -sectional NR disorder  Ex(+) used (157) 42 ALPTB R
-2005.8 (4 group)  NR PLD NR g vlx GGT prot
excluded A} alb LDH
/AIAAEE  (R)

UH :university hospital, LH: local hospital,

Liver Disease,

LC:local clinic, Pros:prospective, Retro:retrospective, PLD: Patients with

NA: not addressed, NR:not reported, R:reported, In: Inclusion Criteria, Ex: Exclusion Criteria, CoM: Co-medication

with western drug

Table 3. LFT Follow-up for Inpatients Taking Single Prescriptions (8 Studies)

g 7HEAY
Research Study Inclusion L _ . e
Reference Institution Study Population Patients’ & Presc.rlp‘gon Co-med;ca‘mon LET=AA)7] 7‘#}3‘}% Ta"l—
; . . medication (Patients 4 (A (2AE)
number  Study design (number of Disease Exclusion \ FA
. e period Number) X)) Drop-out
period male)age Criteria 24
20 UH  case series 70 In(+) AsAte CoM(+) 94, AST ALT NA
1999.81  Pros (39)  Stroke Ex(+) (AH) NR 2% (ALT®FR) R
-2000.5.31 Efficacy 63.7£9.6 PLD 2weeks e
& Safety excluded
21 UH  case series 73 Stroke In(+)  <kAAREIEF  CoM(+) 99, AST ALT NA
2001.8. Pros (33) Ex(+) (AH) NR 25 (ALT%R) R
1-2002.5.31 Efficacy 62.0£9.7 PLD 2weeks e
& Safety excluded
22 LH caseseries 15  Cerebral In(+) AP er NA before,  AST ALT NA
NR Pros (4)1 Infarctio Ex(-) 2weeks 15 25 (ALT®FR) NR
(not clear) 57.8+10.4 n with Sl
Efficacy Headach
& Safety e
23 UH  caseseries 14 Stroke In(+) =R CoM(+) befor, after AST ALT NA
1998.10.1  Retro (10) with  Ex(-)  (ZFs4) NR  AHA/MAAL  (NR) R
-1998.12.31 (not clear) NR  Pneumo 17.4days A
Efficacy nia
& Safety
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24 UH  case series 13 Stroke In(+)  $3HAAl

A NA 44, AST ALT NA
19946  Retro (8) Ex(-)  21.1#3.0days 15, 2%, ALP NR
-1997.2  Safety 65.2£15.7 3F, 45 (NR)
il A
25 LH  case series 24 Stroke In(+) AR  CoM(+) 9. 35F AST ALT 0
1999.6 Retro (8) Ex(+) (AH) NR vl ALP GGT R
-2002.9  Safety 64.0+14.2 PLD Jweeks (R)
excluded
26 LH caseseris 25 Stroke In(+) dobstAi®t  CoM(+) befor, after AST ALT 0
200471  Retro (10) Ex(-) (AH) (23) vl ALP GGT NR
-2007.10.15 Safety 64.3£8.3 36.1+32.9days AAe TB (R)
oA At
21
27 UH  caseseries 80%  Mixed In(+) Aot NA befor, after AST ALT 0
2001.2.8  Retro (outpatient disoder Ex(-) 129.3+121.9days A 9] (NR) NR
-2002.12.31 Safety %3} o] A} At
NR B
NR

UH :university hospital, LH: local hospital, Pros:prospective, Retro:retrospective, PLD: Patients with Liver Disease,

NA: not addressed, NR:not reported., R:reported, In: Inclusion Criteria, Ex: Exclusion Criteria, CoM: Co-medication
with western drug

Table 4. LFT Follow-up for Inpatients Taking Restricted Prescriptions (7 Studies)

Research Study Inclusion A
g i et : ANBE  Zg 2
Reference Institution Study Fopulation Patients’ & Presc.mpt.mn Co med;ca‘mon LETSAA)7| dq }:u_ol :ﬁ]l—
. (number . . medication  (Patients ;) (A (2AE)
number  Study  design Disease  Exclusion \ FA
\ of male) . period Number) ZA])  Drop-out
period Criteria

age ZA
28 UH Controlled 19 stroke with  In(+) 712 Co-Med(+)  before, AST ALT 0
20009.1  Trial (7) mild Ex(+) E-83tef (NR) 15 2F (NR) R
-2001.8.31 Pros  63.0+11.0 hypertension PLD +AMSRAMAlEd A 9
Efficacy excluded 25 oA At
& Safety

e
29 UH  Controlled 48 Lumbar  In(+) $<8 AB Co-Med(+) 99, AST ALT NA
19989.1  Trial (24) HIVD Ex(-) = NSAID (26) 1, 27 3FALP GGT R
3

-1999.4.30 (4 arm)  52.6  (herniation PLD == 47 A (NR)
Pros of included 27} 8|
Efficacy intervertebral
& Safety disc)

30 UH  case series 34 acute low  In(+) et Co-Med(+) 4, AST ALT 0

H
1998.3  Retro NR  back pain Ex(+) (7} &$€) (NR) 1% 59 ALP NR
-2001.7.28 Efficacy NR PLD 24 g ¥z (NR)
& Safety excluded =2 X9t A7)z
NR 227 vx
A
31 UH  caseseries 201 cancer In(+) 3otk AB Co-Med(+) before, after AST ALT 5
19985.1  Retro (outpatient Ex(-) +¢& A% (NR) A4S (NR)  (2.49%)
-19999.1 Safety  *3}h) PLD (1364) o] A} A} NR
NR included 3704 o4 ZA}
NR
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RYFE . MHH - 0|HF - THY - ARE - Bl FE - 0 H
32 LH case series 33 Stroke In(+) APIAY Co-Med(+) 94, AST ALT 0
2003.7  Retro (15) Ex(+) 114 (33) 27, 47 TB GGT NR
-2004.2  Safety  64.25 PLD 45 e (NR)
excluded
33 UH  case series 69 low back  In(+) HAFEF Co-Med(+) 2-43 ZAF AST ALT 0
1999.8  Retro (0)  pain stroke not clear  AH (D el GGT NR
-1999.10 Safety  67+12.3 Ex(-) (1¥3+H12. Za] Bk (NR)
8+7.3g)
6.2£3.49
34 UH case series 105 Stroke In(+) 3zl Co-Med(+) 949, 59 AST ALT 0
2005.1.1  Retro (51) other Ex(-) Hexg (126)  A4/mA4 ALPTB  NR
~2007.6.1 Safety 64.4£159  disorder PLD ks A prot alb
included (1¥3#12. S i A (R)
5+2.4¢)
137 herbs
used
71.9+49.1¢

UH :university hospital, LH: local hospital, Pros:prospective, Retro:retrospective, PLD: Patients with Liver Disease,
NA: not addressed, NR:not reported, R:reported, In: Inclusion Criteria, Ex: Exclusion Criteria, CoM: Co-medication

with western drug

Table 5. LFT Follow-up for Inpatients Taking Unrestricted Prescriptions (8 Studies)

7kt
Research Study . s " . e
Reference Institution Study Population Patients’ hglusmp & Presc.rlp‘gon Co—medma‘mon LETEA A7) zjﬁzﬁl Efn;r
number  Study  design (number of Disease xc.lus%on medlgatlon (Patients SAup (A9 (2AE)
. Criteria period Number) ZA])  Drop-out
period male) age 24
35 UH  case 52 Stroke  In(+) 40 Co-Med(+) 94, AST ALT 2
1992.3  series  (26) Ex(+) Prescriptions (NR) 125734+ ALP  (385%)
-1992.8 Retro 64.8£9.8 PLD 4 It vl (NR) NR
Safety excluded A AT
HE A
36 UH case 312 Stroke In(+) NR Co-Med(+) ¢J®d, ¥l AST ALT 5°
1998.14 series  (161) Ex(-) 38+26.7days (119) mPEAREE ALP TB  (1.6%)
-1998.10.1 Retro 61.5£10.3 ZH#u|x. DB prot alb NR
0  Safety A7)z 9k (AST ALT
opg) 7 W ALPEF A
2] NR)
37 LH  case 54 Stroke In(+) not 13 Co-Med(+) 881, ¥l AST ALT NA
1999.6 series  (22) other clear  Prescriptions  (NR) Sl (R) NR
-200L.9 Retro 67.0£17.8 disorder  Ex(-)  44.3x6.7days qY7|zhE =z
Safety 2 ¥l
Z13e)e gzt
SPEEEA
38 UH  case 85 Stroke  In(+) 25 Co-Med(+) 44, AST ALT 1
2001.3 serles  (36) Ex(-)  Prescriptions (77) 304.604.904, (R)  (L18%)
-2002.7 Retro NR/Z4| NR A S AT NR
Safety = 715 HA iRl KA
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39 UH case 160  Stroke In(+) NR Co-Med(+) oJ&d, ¥l AST ALT ¥
2000.1 series  (H7) Ex(+)  70.5+43.3days (NR) S ALP  (0.63%)
-2002.10 Retro 67.3+11.0 PLD prot alb R
Safety excluded (NR)
40 UH case 275  Stroke In(+) NR Co-Med(+) %1, E1dd AST ALT 3
20035. series  (126)  other Ex(-)  37.0+442days  (241) HFux  ALP GGT (1.09%)
1-2005.7.1 Retro 63.2£13.7 disorder ~ PLD qY7izbEz (NR) NR
8§  Safety included 47 EEA
41 UH  case 58 Stroke  In(+) 5 Co-Med(+) %1, E1dd AST ALT 0
2005.3 serles  (31) other Ex(-)  Prescriptions (49) AmpEAREE ALP TB NR
-2006.2 Retro 65.6+15.8 disorder ~ PLD  53.0+92.1days gvlx DB GGT
Safety included prot alb
LDH(NR)
42 UH  case 152 Stroke  In(+) NR Co-Med(+) a4, AST ALT 0
2005.3.1 series  (79) Ex(-)  66.8#46.0days  (NR)  30€.60€.90¥, ALP NR
-2006.6.30 Retro 66.1£12.1 A GGT
Safety AR (NR)
g7 R
STEEEA
R R
30 #4

UH :university hospital, LH: local hospital, Pros:prospective, Retro:retrospective, PLD : Patients with Liver Disease,
NA: not addressed, NR:not reported, R:reported, In: Inclusion Criteria, Ex: Exclusion Criteria, CoM: Co-medication
with western drug

*different from original report (modified by the definition of liver injury)

Table 6. LFT Follow-up for Patients Showed Base-line Abnormal LFT (4 Studies)

Reference Lroocarl Poszllggion Il Co-medication AV 23:]—2
Institution Study = > Patients’ & Prescription . LETSA A7) el el
number .~ (number of . . " . (Patients 5 (s (2AE)
Study  design Disease Exclusion medication period FAuhy
. male) ot Number) EA])  Drop-out
period age Criteria 24
43 LH case 7 mixed In(+) A Co-Med(+)  before, AST ALT 0
2004.9.1 series outpatients disorder Ex(-) & Swz 3 (2) 109 & ALP GGT NR
-2005.6.30 Retro  (7) 224 10days AETuy 7hzeT
Safety NR/Z# £ 7171554 (R)
=4d
3}
44 LH case 11 obesity In(+) 5 Prescriptions NA before, AST ALT 0
20004  series outpatients ®]EF}  Ex(-) (AH) after ALP TB NR
-2000.11 Retro (5 71574k 59.5days AEu) T GGT prot
Safety NR/ZHZE  o]AHE alb LDH
kst (R)
A
45 UH  case 21 stroke  In(+) 15 Prescriptions NA U4 15 25 AST ALT NA
1998.6  series inpatients arthritis Ex(-) 14.2+2.3days g v ALP NR
-1999.6 Retro (14)  B3z7t4 S (NR)
Safety 63.748.4 3+ °FAd, = 59
EAAE A
Akl A
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46 UH  case 12 stroke  In(+)
1999.12 series inpatients HUHAl  Ex(-)
-2000.8 Retro () V)%
Safety NR/FHZE  o]Ato]
WA 2t

16 Prescriptions NA
22.5+29.8days

before, after AST ALT 0
Azu|w ALP GGT NR
LDH
(R)

UH :university hospital, LH: local hospital, Pros:prospective, Retro:retrospective,
NA: not addressed, NR:not reported, R:reported, In: Inclusion Criteria, Ex: Exclusion Criteria, CoM: Co-medication

with western drug
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Table 7. LFT Follow-up for Patients Taking Chinese-herb Medicine in Other Countries (8 Studies)

SFoT A
Eangl Sty Inclusion p o ription Co-medication ~ LET AR E: 7—{4\‘:"0}
Reference Institution Study Population Patients’ & P e Ll

number  Study  design (number of Disease Exclusion medic.a‘ion g atignt)s ij"j :KJ (z{:" ;ﬁ-ﬂ (ifgi)
period male)age Criteria 2 Hmber e = 5;4 ;_—I,_
Melchart =9 case 1450 Mixed In(+) 305 herbs Co-Med(+) I ,E¥  AST 14
D 1999 TCM series  inpatients Ex(-) used (50.6%) AA/MAA ALT  (0.97%)
Wl Retro  (28.3%) 27.3£4.54 2¥ GGT AA=A
1994.2.1 Safety 52.4+14.2 (R) 7%
-1995.7.31 354
Sheehan 4=  Controlle 31 atopic  In(+) single Co-Med(-) before, after AST TB 0
MP  ¢21w9] d Trial outpatients dermatitis Ex(+) Prescription A} ALP LFT
1992 a) NR Pros NR PLD (10 herbs Welo)lAt  albumine AHESA
Efficacy 308 excluded included) AL ZAF 7=
& Safety 45
Sheehan °3= #™ Controlle 37 children atopic  In(+) single Co-Med(-) before, after NR 0
MP  AcopH¥ d Trial outpatients dermatiti Ex(+) Prescription A} LFT
1992 b)  NR Pros (22) PLD (10 herbs W] o] At AL
Efficacy 9.1 excluded included) AL ZAF 7=
& Safety 47
Al-Khafa %= case 1265  Dermatologic In(+) NR Co-Med(+) before, 3, 13, ALT 3
2000  ¥®3}  series outpatients disorder Ex(-) NR (NR) 235, (R)  (0.24%)
229 Pros (444) AAAk/R| A A} NR
1996.10  Safety 37.3 2¥
-1999.8
Mantani ¥4 case 2496 Mixed In(+) NR NA NR NR 15
N 2002 =oFa}s  series inpatients Ex(-) NR ZtEA; (0.6%)
« Retro NR R 24 Haller &
1979 Safety NR Benowitz
-1999 osHA
7%
Mitsuma <& case 3102 Mixed In(+) NR NA NR AST 7
T o] 57}  series inpatients Ex(-) NR ALT  (0.23%)
2002 A Retro NR GGT AA=A
19954  Safety NR (NR) 7%
-1999.3
Nakazawa Y& case 305 Mixed In(+) 11 NA before, after ALT 1
2006  o}7]vPH  series outpatients Ex(-) Prescriptions A (NR) (0.33%)
« Retro (106) 714 2] o] At DDW-J
1993 Safety 52 A&A ZAE 2002
-1996
Lid 7 Controlled 24 SARS In(+) 5 Co-Med(+) 14,79, AST 0
2004 30249 Trial inpatients Ex(+) Prescriptions  (24) 149, 249 ALT TB 7+&AH
NR Pros (14) PLD 249 AAMAAL (R) A2
Efficacy  NR excluded 2 a4
& Safety S
(ALTHH

UH:university hospital, LH: local hospital, LC:local clinic, Pros:prospective, Retro:retrospective, PLD: Patients with
Liver Disease,

NA: not addressed, NR:not reported, R:reported, In: Inclusion Criteria, Ex: Exclusion Criteria, CoM: Co-medication
with western drug
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