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ABSTRACT

Objectives : To investigate the incidence of drug-induced liver injury (DILI) by combined-prescription of Korean herbal
medicine (KHM: prescribed herbal medicine by doctors of traditional Korean medicine) and Western medicine on liver function.

Methods : Sixty-nine in-patients who took KHM and Western medicine for various conditions were enrolled for
prospective observational study. All subjects were given liver and renal function tests at the start of hospitalization to establish
a baseline. After taking KHM and Western medicine, tests were done at approximately 4-week intervals afterwards.

Results : Fifty-three subjects showed normal liver function test (LFT) at baseline, 50 subjects (72.5%) remained within
the normal range at the second test, while 3 subjects (4.3%) tests revealed slight increase of LFT. However not a single
patient had a high enough raised LFT to indicate liver injury. Sixteen of 69 subjects had abnormal baseline, 11 subjects
recovered to normal levels and 5 subjects remained at abnormal level. Among all subjects, there was no statistically significant
increase in LFT level between the first and second tests.

Conclusions : This study shows that the combined-prescription of KHM and Western medicine did not cause any DILIL
In some cases, combined treatment increased LFT levels but those increases were not high enough to have statistical significance.
Additional large scale and systematical studies are required for more conclusive proof and results.

Key words : drug-induced liver injury, herbal medicine, adverse drug reaction, liver function tests
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Table 1. Contents of Questionnaire.

p AT 4
Ak A" 1) d/2FA 2) Az 3) 2443 4) 7Y 5) gEA A
15 7}&59 Dzt 2) At 3) 443 4) ¢ 5) IAEF
s S5 D vRigt 2) mhAe Z4le 3) oF vhale 4) &F AjzF A
we + %5 A ARE 9% +F 43 2 3
FaAe 9 FdF D) ¢ 95 2) I$9 F5(FA 9 Fday, 29 W)
3 o D &3 2) A3 3) w3
1 \ \ \ \ \ \ \ \ \ 1
| \ \ \ \ \ \ \ \ \ 1
. 0 1 2 3 4 5 6 7 8 9 10
I3 2 Ay9) Vel
E7bs
i
1 \ \ \ \ \ \ \ \ \ 1
| \ i \ \ \ \ \ i \ 1
0 1 2 3 4 5 6 7 8 9 10
Eallzdy A F3 8% 53] 3|7} ¢ Aol
Azt o) Hx b
Heee e e 207t
j;]
N 1 \ \ \ \ \ \ \ \ \ 1

1. 23 i i i i i i i i i i 1
2= ns . 0 1 2 3 4 5 6 7 8 9 10

3% £ Asluer an A% L o411 2

Husg Husg 2g
13] ol skt
1 \ \ \ \ \ \ \ \ \ 1
| i i i \ \ \ \ \ (\; 1|0
0 1 2 3 4 5 6 7 8 (
A5 A 37119 N9 71 A8
2/3%7 2/3%7 1/237) 9 AR
o4 o4 o %e
2 A D) 08 2) 53 wa/d 3) 53] o]A/Y 4) 108 o]A/Y
E-Hafuprt D 03] 2) 308 3) A7 4) 247
RS () FE5 E3E eRA Y 45 de] v (%)
7] €}

22 Aged e 5L 717 F9 dAASA ghoJALe] Aubel uwlhe} shef X*'EUIE "4 2717}
W3l o2 GEoly AT AEY HEeR ¢ g BAE UEX *’JFT“M] 4%
ofEe] Bat8 oz Jepd St QJEA 5& £ Hel 2 ARl A 1Y 2-3 Xﬂ*?f}‘i‘lﬂ} WWX}
Absteiet). 1, 234 AEA] 25 ulg] A8 gEe 9

7} E43 At 23H AE BF 7586
A

At A mEE ol5d e RS R A A TeE FF e s2
WA sk ZAS, wAg e, FEol kA 7 £4ke) wasel
) whle) Az} A 7% H9) 27} AL AEE AT

194



zt 715712 73*Jr 37t

7k £4F 9] 7158 19899 Council for international
organizations of medical sciences(CIOMS)ellA =
g3k 7)1&#1E Zy= sle] AST, ALT. ALP 43
F g 7HA o] dEe] A A9 2w)
o F7ke ASE shldh A 7 &4 <l
34 AL RUCAM HEE o434t

7 £ f82 2 75 AA] o4 el
w2t N EY, FEAAY, EEY 1 &4
o

Foz Feagn
X

ALT A5k A4} AFgbx| o] 2w o] o] 7v} ALP
of o3t ALTB] SA T (FA AA AR 9] u) <)

@+ “ﬁﬂﬁé &

ALP A8k B2} 23gkA] 9] 2uf o] 4fo] Ak ALP
of ?gk ALTS A% ¥|7} 20]5tY o

©) 13’]—‘6:] 7} _{._:/\

ALT #21¢k ALP A7} 57 A4} AFgA] 9] 2
ufj o]Ae]HA] ALPel w3 ALTS #A4 = w7} 2
o] A 5Ake] < )

ZAbell 23hd LFT 2 359 A9 7€
=3 2.

< AST : 8-35 U/

~ALT : 8-35 U/l

- ALP @ 30-120 U/1
-TB  0.3-1.3 mg/dl
0 0.1-0.4 mg/dl
<2 A% 7% A A% 3

ZAtell 235 RFT 7 59 A9 7182
o3t 2

- BUN : 8-20 mg/dl

« Crea. : 0.6-1.3 mg/dl

- Uric acid : 2-7 mg/dl

(3) EAEA
ALH o] HsME Hdd =

el wlze}l WiEeg

H o 1) Ho|HE EA|
stoleh. 7+ 715 AAe] A RAe] xod
3} AAdE= McNemar test & AFS3tgx, 3o
54 A5 AALA vladde dsE2R t AR

(pa1red t—test) 9 w24 A (Wilcoxon-signed
rank test) & ARSI EE SAEAMLS SPSS
version 12.0 @ G power 3.1 & AHE3FH T, K0.05
Jd o BAAA FoAel e AR HAFUT

m, # o

1. IFLCiAIRIS] E4
g A7 e 69% oI5k o)
2 64 01+1135H] ool T AW =
). SAE 23%(33.3%) °l
PR S b <
sl A 2
14%°| 5.
A 2FAE 1592L7%). A FAAE 11
(159%) "é./l\_ 1?‘7_5]?(3'9‘ .‘?: s 3 ] o 211‘1
(2.9%)<15ieh AT 0A7Y] o TEel, B
Z\Zbolets gebd H43 Mol ik AR
E4ggy S AR 9 S
g AT 59 (65.2%) oAk AR B &
A 2s fa el dds @ FaE>
AZ4A Agkel65% (94.2%) 22 7P woky &
AR 55 AW 5)RABel A7 29(29%)4)
€& A A eH(Table 2).,

f\
(o))
[=p}
-3
Q\

195



rot
OII
OE
e
e
o
riok
Pl
10
rok
00
of
10
Mo
0E

i
=2
i

d
or
rI
gl=|
>
[0
12
2
ek
|'O
-

Table 2. Patient Characteristics. (n=69)
Characteristics mean+SD or n (%)
Age (yrs) 64.01£11.35
Gender (male : female) 23 (33.3) : 46 (66.7)
Family history of disease 1 (1.4)
Drinker (present) 15 (21.7)
Smoker (present) 11 (15.9)
Excercise 2 (2.9)
. , . Musculoskeletal disorders 2 (29
Prlrn(arylglalgnokslls. ggoups Neurological disorders 65 (94.2)
multiple cholce dermatological disorders 2 (2.9)
nothing 24 (34.8)
Drug medication Western drug 45 (65.2)
(during previous 90 days) KHM and/or FMP 0 (0)
Western drug plus KHM., FMP 0 (0)
Duration of medication (days) 32.42+6.96

SD : standard deviation, KHM : Korean herbal medicine, FMP : functional medicinal products

2.1, 2R} EHZAL BN a3kl A
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Table 3. Comparison of LFT and RFT Value at 1st and 2nd Test.
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Parameter 1st LFT 2nd LFT Mean change
AST (U/D) (n=69) 24.10£10.53 22.00+6.87 -2.10+9.68
ALT (U/D) (n=69) 21.87+14.38 20.39+11.45 -1.48+14.12
ALP (U/D) (n=69) 73.39£29.93 67.06+32.86 -6.33+27.88
LFT TB (mg/d) (n=63) 0.71£0.33 0.66+0.23 -0.05+0.28
(mean+SD) DB (mg/dl) (n=63) 0.12+0.06 0.11£0.03 -0.01+0.06
BUN (mg/dl) (n=66) 14.38+5.08 13.86+4.36 -0.51£5.27
Crea. (mg/dl) (n=66) 0.86+0.23 0.86+0.24 0.01£0.11
Uric acid (mg/dl) (n=66) 4.67+1.56 5.07£1.82 0.44+1.38
normal n (%) 57 (82.6) 63 (91.3)
abnormal n (%) 12 (17.4) 6 (8.3)

SD : standard deviation, LET : liver function test, AST : aspartic aminotransferase, ALT :

alanine aminotrasferase,

ALP : alkaline phosphatase, TB : total bilirubin, DB : direct bilirubin, BUN : blood urea nitrogen, Crea. : creatinine
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Table 4. Symptoms and Signs of Liver Injury.

1st survey 2nd survey
mean+SD n  maximum/minimum mean+SD n maximum/minimum

Jaundice - 1 eye/- - 1 eye/-

Fatigue 3.36£1.38 56 8/0 3.05+1.04 55 7/0

Uredo - 1 1/0 - 1 1/0

Dyspepsia 0.68+1.48 16 6/0 0.45+1.07 14 6/0

Anorexia 1.61£2.13 30 8/0 1.56£2.02 30 6/0
Nausea - 4 {5 times/- - 3 {5 times/-
Abdominal distension - 4 2 hours/- - 3 2 hours/-
Oppressive pain of upper abdomen - 1 3 times/- - 1 3 times/-
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Table 5. Korean Herbs Used in the Prescriptions.

()

gl=|

Use of KHM Scientific name n (% of 69 subjects)
Glycyrrhiza glabra Linne (F+%) 62 (89.8)
Atractylodes japonica koidzumi ("§Z) 52 (75.4)
Panax ginseng (<14h) 51 (73.9)
Angelica gigas (37) 47 (68.1)
Frequently used herbs Zingiber officinale (A7) 45 (65.2)
Citrus unshiu Markovich (%13]) 44 (63.8)
Poria cocas Wolf (]&-2) 42 (60.9)
Astragalus membranaceus (37]) 41 (59.4)
Cnidium officinal (%) 38 (55.1)
Bupleurum falcatum Linne (4] ‘) 36 (52.2)
Bupleurum falcatum Linne (A% 36 (52.2)
Herbs with case reports of Dioscorga batatas Decne (A "—F 11 (15.9)
adverse reaction Pueraria lobata Ohwil (Z<) 9 (13.0)
Scutellaria baicalensis ( c%) 27 (39.1)
Ephedra sinica Stapf (=}3F 6 (8.7)
Overall number of herbs 177
Number of herbs in one prescription (mean+SD) 25.3%10.1

KHM : Korean herbal medicine
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Table 6. Change of LFT at 1st and 2nd Test.

ond LET n (%) McNemar test
normal Abnormal total n (%) (pvalue)

normal 59 2 61 (88.4)

AST abnormal 7 1 8 (11.6) 0.180
total n (%) 66 (95.7) 3 (4.3) 9 (100)
normal 56 3 9 (85.5)

ALT abnormal 7 3 0 (14.5) 0.344
Ist total n (%) 63 (9L.3) 6 (87) 9 (100)

LFT

0 (%) normal 64 1 5 (94.2)

ALP abnormal 3 1 4 (5.8) 0.625
total n (%) 67 (97.1) 2 (2.9) 69 (100)
normal 50 (72.5) 3 (4.3 53 (76.8)

Total LFT  abnormal 11 (15.9) 5 (7.3) 16 (23.2) 0.057

total n (%) 61 (88.4) 8 (11.6) 69 (100)

LFT : liver function test, AST : aspartic aminotransferase, ALT : alanine aminotransferase, ALP : alkaline phosphatase

Table 7. Clinical Data of Abnormalized LFT Event.

subjects gender/age s L L
1st check 2nd check Ist check Znd check 1st check 2nd check
AST (U/D) 32 37 33 30 33 37
ALT (U/D 24 29 25 44 17 56
LFT ALP (U/D) 107 159 52 56 105 113
TB (mg/dl) 0.9 0.6 1.0 0.8 1.7 1.0
DB (mg/dl) 0.2 0.1 0.2 0.1 0.5 0.1
BUN (mg/dl) 20.0 10.0 13.0 10.0 19.0 15.0
RFT Crea. (mg/dl) 0.7 0.7 11 1.0 1.2 0.9
Uric acid (mg/dl) 4.2 4.2 5.6 9.5 75 6.8
jaundice - - - - - -
fatigue 3 3 3 3 0 0
linical uredo . 0 0 0 0 0 0
symptoms dyspepsia 5 2 0 0 0 0
and signs anorexia 4 4 0 0 0 0
nausea {5 times - - - - -

abdominal distension - -
oppressive pain of upper abdomen - - - - - -

LFT : liver function test, AST : aspartic aminotransferase, ALT : alanine aminotransferase, ALP : alkaline phosphatase,
TB : total bilirubin, DB : direct bilirubin, BUN : blood urea nitrogen, Crea. : creatinine
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