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Outcomes of Acute Liver Injury from Accidental Mushroom Poisoning
Bum Jin Oh, M.D., Won Kim, M.D., Kyoung Soo Lim, M.D.
Department of Emergency Medicine, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Purpose: Several risk factors related with chronic complications and mortality related with liver injury of mushroom
poisoning were reported. But, there were few reports about the long term outcomes. The aim was to evaluate the
long term clinical outcomes in mushroom poisoning regarding the risk factors.

Methods: Clinical data were reviewed and outcomes were evaluated with medical records and/or telephone inter-
views. The patients who had one or more risk factors such as markedly elevated aspartate aminotransferase (AST)
or alanine aminotransferase (ALT), prolonged prothrombin time (PT) were classified into high risk group. Patients
had no risk factor classified into low risk group.

Results: From June 1989 to December 2003, nineteen mushroom poisoning patients admitted to Asan Medical
Center, seven were male, and mean age was 58 +9 years old. All the patients accidentally ingested and the interval
from ingestion to symptom onset was 9-+4 hours. There were four patients in high risk group, and fifteen in low risk
group. In high risk group, peak AST was 2,263.3+1,303.0 IU/L, the most prolonged PT was 38.0+27.4 %, and stu-
porous mental status was shown in one patient. In low risk group, laboratory values returned to the normal values
but histological evaluation revealed specific features of toxic hepatitis on sixth hospital day. Chronic complications
such as persistent or chronic hepatitis, mortality was not occurred during follow up period (from 10 months to 16
years} in both groups.

Conclusion: Although the number of patients were small, there were no chronic complications or mortality related
with liver injury after mushroom poisoning regardless risk factors of chronic complications and mortality.
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Hl&she] 483 B Ato)o] E5& ol A4 B
obA], URIIEC] of¥ WAS AR AFFstY FEFTFE
do7lE A4x B o2 IFFE A73s A=
du)ge] & wie A8 BAlF 4 vAE FRIE o
o] B7Fs 3tk Kk givh”. Byl opa} A4 Al
AT A8 WA e FAdA AR Aoz dEA
SloA, AF F Fde] vAE AF s YdsgE &
3 BAY F7E We7] o AT B FlA
=AY A o3 F4 F5L gRE o ¥l
I AF N 3l B Ao dEA glow,
2004 2744 oF 60419 F4 WA ¢ g F50)
EaHPGY. F4 F5E dore vl F A ¢
o] 1 A4+ BN N(Amanita phalloides)o}
7V gsity. v, S eAE o Bl 9t B 5
< 4o Y Fol FUHA R A7t REIUL,
S S (Amanita virosa) 2.2 B8R 4 e &
A7F B g A7} AobO, Sl MAlFE] o 2
7] AAREL 27.3~63.0%2 ThF3HA BAFI glon
AFT WAL FRY A3 = dste] A8 71Ed A
271 Holx ZAAE ABEE FF3 & F {E Bt
ot MR F52] Ao Wdl AbTES A
HAPE T} A ZAM A A, oliul=d o] Eo)
1= o) B A(AST), gepdoln] = d o)A A(ALT), =&
EENAZHPT: prothrombin time) ¥ Zr&AX)9] o)
3} Ao}l (creatinine) 39 F7F7F Ao A &
ABHA velstel. 59 FREILANANE, gepdolH]
Ae] &7} 2,000 TU/L o) S7HIWE ¥AF 531 o)) A
T Wk o] dliA vHd o 2 ol Erhe vt §lth
9 o]8le = 25 ol o] A HWF, ZEZEEH ATt
50& o] AFHAY, 4843t ¥ EEEEH2EAE
(aPTT)o] 87F2] 10% Vo2 ZANHE %o AH4E
o] F7tETt LA b, Iy, FUldA = B
%t FA FE SAA FELA ] o)Aol} FAg T
A ool BFE Bg W P eE o= JHA
W A& 2r el W HA B 17 glow, AAMY o)A
< Hole BAEAM AVLET dEE 289 WA 4
o % BF TR F7I1FA F A o I AF
7} F-Z53 3ot

o] d79 BAL FA WAFELZ A% &N Ex)
A T TR 2o off) P AMRE FUhet dEE 9%
AAE fr 7ol g F71H A FHFY G ) o Gol
X3} 3Tt
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1989 64 1976 2003 12€ 3194704 & tsh3
A FFAHY S48 AT 52 WAt F5 o3t
rEHFA 2Y; acute toxic hepatitis) 2] 2 3)ol] ¢
9 ARE v 1999 BAE UALZ AR P2
2, 299 27, 3 F97) PIFE 9913 9F 2
Wels AR BEAAE FYHe 2 FARAT A%
Zr(persistent hepatitis) 2@ ¥4 71 T2 A7F &
W3 dslire AarEe] Q15 AsE3E o) ET
AES o83t EsATE. A7l FAT BAE A
9 F2 B3R A&d 2A3 e Wil g F4 F
=] HYo] EIHT HAFTEF T TE $AE
22X 34 2715 Y] £70] vehA JAREE B
2 A4-E o3t Bl % 54 T2 WEo| A
81A) Fe A9-o JAANEE A & A4+ TuY
gX AYGAT. JA FA= F T2 EFRAAET,
IAETS £ A uAFFY] ETY o1d 58 AT
A AR FF 3= AFAAR] AST 2,000 1U/L 0)3%
7}, ALT 2,000 IU/L o]4%7}, PT 50& ol 4%, =4
oleld ¥V}, 23S, aPTT 10% "% F 17/hE= 7}
A FAEE A Y3Ant. ANFTL AT 5 AP 9
A F 3 3R] o= A2 At F & 3
9 A, d%, MR A F 3 2@7AY FE7), W
U A G, BT T YRR g4, ¥
4%, Z2EFVIANRE, GER, ofiut2EH o] Eoln|
ol&s, dEpdolv ol B, Frellit A (alkaline
phosphatase), Z#|2H&, LA A olEd, Z
T4 T A &3 vaEgn. A Ade
Hz Y A TR B b oA 7 go] Hold 2
ARAE F T 3 vt EAs . F 7 ) vag
13 BAA Bl SPSS for window (10.1 for Windows;
SPSS Inc., Chicago, IL, USA)E o] &3} W B 4=0] o]
NE Fisher s exact testE 2 8-3}1, d&mge wjaE=
Mann-Whitney U testg 4831121, P Fto] 0,05 vjqt
Q1 A9 BARHC 2 $eI% 2ol7} SAckn B

g2 I

A B2} 1989 Y AYL 58+9A &, o7} 12
(63%)3 A 7H(37%) Ak, A FRE EFE o
HAE 93] A2 AdFstden, 4FA3 9F Ale
79(10%, 53%)3 8¥ (79, 37%) ] AFHJH BAY
Fei7t FAHJA Y HARE e} A A Fe] geld
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$-= 26 %o}, AT RE SRl EQl To B
324 e oata F A E(Amanitaceae)dl| &3}
€ AR FAEHINA, 199 A= 3 71 A
&3 ¥ A(Amanita subjunguillea)8.2 FAEE A
&3 g ov A T& FAT = AL, AFe
HAE 7HA AL S AE o) U g A= glict. 149
A BS54 SFAHE I YA
3, 599 A B HY SFA0A IA8E B BA
Aol 95 73] 7 HAFE A 88 AL A
oI SFAER olFHAY JA A= AL
497 AP 158 0.2 e F Ao, doo 3
HE 28T 317 AYPT 9:6 o], F AHLS
51.8+49M19F 60.1£9. 742 F 3] A 2 939
z}o]= QUIATHP=0.08, 1.00)(Table 1). B4l X 0]
AS 72 F Jd= AT S ARG E, vlo]
#2224 7HE(A, B, CF), ol EcH| =9l F 717159 J
TS E AT FEY B4, G2 A 4FE ¢
W5 71428 5 FES AT AAEE] 15
BF 2% A= Al 43E&Y 4F o) AN,
HAR HAFH e ¥ €228 338 WLEAJAKTable
. 2y, A8y a9 O 9o fAYFEL A @
A= QY A 2RE SATIERA AR 54 AE
71 Het 9L4AIZIOIAL, B o2 Y7k 289 Ul
YAEE B 671470 e, AP H A9 E
T 2o 4 FEI|E 94 Axo N YA
2~3UE F 7 e Aol fIUTHP=0.58, 0.84)(Table

1). WA A TS V€3 299 s 42 oY $o]
o HAE AF3raeH, AARRY FPEastA 34
FE7E F 45502 T8 SRS ¥|8] 343 Lol
9 JePTHP=0.00). AR, ©] 2%e] A, 93 &
A 9 A 270 AR FEHE oA
o] AAFA) e ANAT I3t AA A1) )
A AAHA 2 5718 ¢ 138119 mmHg, ©)¢
7] 8¢} 88+14 mmHg, £ Heh4 80+93), ¥F 3 F
& 20%33), 283 AL 36.510.7CE BYL, THET
I AFT 7He) xolE B F itk AYPTLS BF
2] 2o W, AP E 152] )40 &
Pk HA 548 F5 WL A SAES TAFT A
v BE5I 4AHT5%), &4 FE(T5%), 94 &
(25%), F5(25%), 23H25%) T2 F4& Rtk AY
e SAEL 2A(67%), BE(60%), A 2 FE
(47%), F&(40%), AR HFH 24(33%), TTH20%),
TF-Z(13%) ol At F T BFA 2874 S0 7}
Z Wo] velton, il IYAFE(579%0FH AHdT
(50%) 4] F3]oA] 4 2] EA-ANwatery diar-
rhea) oIt 98T AAMY A2AL, ojav=
Ho|Eoln| o] E A8 dEhdolnado]fi HIX
7} 2,000 IU/L o} o.2 F7Hd 3= 39o|3aL, =2
EZWAIZE) 0] 44A Q] 93-S Bl a7} 49| k.
AT FAME £739) 34 ZAAA ofxvtEH] 0]
Eolu:=Fo| &, gehdoln|=do)aie] Al F71H
o} =2 EEWAIZH HAAE EF 49 34U A

Table 1. Demographic and clinical informations of accidental mushroom poisoning

High risk (n=4) Low risk (n=15) P-value

Age (years) 52 (47.3,56.0) 61 (53.0,68.0) 0.08
Sex (male:female) 1:3 6:9 1.00
Past history

Viral hepatitis (pts) 0 0

Hepatotoxic drugs (pts) 0

Chronic alcohol ingestion (pts) 0 2
Medical history

Hypertension (pts) 1 5

Diabetes Mellitus (pts) 0 1
Time factor (hours)

From ingestion to symptom onset 8.5(6.3,11.5) 10.0 (6.6,12.0) 0.58

From ingestion to admission 57.5(21.5,105.5) 58.0 (24.0, 106.0) 0.84
Vital sign, initial

systolic blood pressure (mmHg) 125 (113, 135) 140 (111, 157) 0.31

pulse rate / minute 83 (65, 87) 80 (74, 88) 0.96

respiratory rate / minute 20 (17,20) 20 (20,21) 0.45

body temperature (C) 36.9(36.2,37.7) 36.3(36.1,36.8) 023

* Numbers in parentheses are the values of 25 percentile and 75 percentile.
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Table 2. Laboratory data and outcomes of accidental mushroom poisoning patients

High risk (n=4) Low risk (n=15) P-value
Laboratory data
WBC (10°/mm?) 69(3.7,9.1) 84(6.2,10.1) 0.49
Hb (g/dL) 149 140 022
Hct (%) 423 40.2 0.31
Plt (10°/mm?) 198.8 2594 0.11
PT (%) 38.0 98.3 0.04
aPTT (seconds) 387 327 0.06
Glucose (mg/dL) 141.7 120.5 0.17
AST, initial (IU/L) 11320 366.0 0.04
AST, peak (IU/L) 22633 370.7 0.01
ALT, initial (TU/L) 11693 396.1 0.06
ALT, peak (IU/L) 2870.8 419.0 0.00
Total Bilirubin (mg/dL) 39 1.1 0.11
BUN (mg/dL) 223 26.8 1.00
Cr (mg/dL) 1.0 2.8 0.75
Clinical data

Renal dysfunction (pts) 0 1

Hospital stay (days) 14.8 8.1 0.87
Hospital mortality (pts) 0 0

Follow-up duration (months) 124 (30, 190) 57 (20, 38) 0.02
Long-term complication (pts) 0 0

Long-term mortality (pts) 0 0

* Numbers in parentheses are the values of 25 percentile and 75 percentile.
ALT, alanine aminotransferase; AST, aspartate aminotransferase; aPTT, activated partial thromboplastin time; BUN, blood urea nitrogen;
Cr, creatinine; Hb, hemoglobin; Het, hematocrit; Plt, platelet; PT, prothrombin time; WBC, white blood cells.

Table 3. Clinical and laboratory data of high risk mushroom poisoning patients

Case 1 Case 2 Case 3 Case 4
Age (years) 56 47 56 48
Sex female male female female
Ingestion time August August July July
Ingestion area (country) Chungbuk Gyeongbuk Gyeongbuk Gyeonggi
From ingestion to symptom onset (hours) 7 10 12 6
Fom ingestion to admission ¢hours) 11 53 62 120
Gastrointestinal Symptoms yes yes yes yes
Neurological Symptoms no no yes yes
AST, peak (JU/L) 2,026 (2) 2,355(1) 3,920 (1) 752 (1)
ALT, peak (IU/L) 3,688 (3) 3,615(1) 2310 (1) 1,872 (1)
PT, longest (%) 19 (3) 50(1) (LNQ] 12.1(3)
T. Bil, peak (mg/dL) 8.94) 4.1(0) 25 7.7(1)
Hospital stay (days) 12 6 31 10
ICU stay (days) 0 0 25 0
Follow-up duration (months) 57 21 190 190

* Number in parentheses is the interval from mushroom ingestion to laboratory test (days).
ALT, alanine aminotransferase; AST, aspartate aminotransferase; ICU, intensive care unit; PT, prothrombin time; T. Bil, total bilirubin.
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Fig. 1. Photomicrograph of the liver shows minimal portal fibro-
sis, cholestasis and fatty change after mushroom inges-
tion. (Hematoxylin-eosin, X 100).
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A TEE & JE AEE AP L SAsHA gt &
FAEHZ YL v 34 55 T4 AA% 4
WA £-8 FEE] gl AR T4 1d el o
g 3A B33 X Ehs Ao] FHHAL I, o] H3h
F4 wiAT ) UL 6ATE VS22 3, 4
F FEAA 6AIZE o &43Q F3-& Bole B4
A el Foao] B EE F4 FAE 77 6AIZE o) EAY
e A2 A FREY. 3] 38 249 FF
o me F48¢ F4E Bol= HAES Al 7R 22
2 ZR73, 34 AEI e WAES F Y T
2 FEI % S, 242 o g3 BMle] &4
& FE AR, FAFENRE, Q3486 wEka] 90%
o4& A3 Al XNEY & vk Bk o
e odnkE o 2 WA F4 FEAAE 4 FEII 2
FE AMrAQl F32F SR geA T 4
FEN7} G2 Aeole Abde o2 A+ Wf- =8
o, 4 AE717F 1 B B AR F 12N F FY
o] A= A47t Rt ol g FE EFY F Y.
JAAo 2 NHAN HA FEo BEE A S
(Amanitaceae) WAl0] ¢Qlo.g2 B3 FV|% ¥t =
Y ALE FA 5L 4ol vAegEs 59403
W X (Amanita virosa)©] 717§ &o] EAF I, f-70l
U Bz Qo= GFow R (Amanita phalloides) ]
gobe 27t . £ AT oA 19 S0 8 o
4 743 Ave B R(Amanita subjunguillea) 2.2
FAEE J&S 9oy FFT F9 UL Erlss)
At B A& g S AE TEH = 3949
AE Bol=t), 6~24A13ke] F4 FHE7)7) Apaa 9
A Ag AABA Fo] Ve 271D A ¢} 24-48A13F
9] Fe] 3RS Bole 8BV A8k, v e 2
A3 3~5% F A% 13T AATE FE Bole A
o] EAAR] YA FIP . F4 HAlFHY 4L, 1@
AdAE BF, 4, 7E, AL ¥4, ¥, 1E, 99,
189, A A oldo] B 4 ot 22 A XM= B 5
T FHE Bolr, 3gAdAME 3L, A% 9 275
FNE Bl AP AL AFHIT 478 Fof TR
3R 3lo] BBt} B dTiAE EAES] ST
Ao HFH2HE HT orTte] A8 FHPeH, WA 4
# 5~64A 71 ofstd HAPEFHE vello] Fdi A
&4 9% F5F%0] JAEJT. BRGNS 4B
A, SAgUHA, S43dHA ol Bol ¢¥A
Reon, o3 HAES 2= 7, o], FEH, gutol,
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AE A4S o= Aol F2HEo) =(cyclopeptide) A
& ¢) amatoxin®} phallotoxin® F2-0)) 2}k 2= 4
Z+git}, Phallotoxing A|ET Eo] 542 1 AAZE
AZ AAEFE gon FRA S5 g8 27 9%
I 242 293 QA2 A HH, amatoxind BH
#2HRNA) 2 F4E Adste] JHAZE FAATIER
e Q1o = A Qinh FA4 ke AT
27&, phallotoxino] ZHAIERRe] EEHE S 25}
AEFE ) wWsts fEsittn g o, 4714 2
7HA] B4 BE7F A Befshe Aoz ¢eEA o
B PR Lo 93 FA MAFTEL] AT L0
2E, 23950 A% 3t 2 &Y, 14E Az H
A FxY A, vALE Ay, FA9F5 Fol BT
Hu) Ao g B F Jubb. AR 2AL FF9
2z A o] VAR BF FHME Z #EH
2] Erha ST, B dF-l e A9 AT 84 23
A B84 APg 2HAAL A FEY A FEA
g Auha Aol FA4 54 719 3 87] 2do] AFEHI
th AF FEAME 2 2R Sevke AP 3
El7F 159 Sl #Z2H[h B I3 X 23
A} 278 FA HAEE T A & L7l
FHARE RO BRNE BIW 2H5H adow
A, AR 225 93439 v AR 2HTY &
A ATE AR F s AL AR 2ot §4
HAZEE XaE ¥&F AZHRH (B)EA, 72
228 B33, YA T, B 32 TolHe] T
o] Wo & AL Yt} B AFANE 1FLS THT
EE A4 rolale] 1 x| 7kt g A
A @ YaAe BEEX gt ko) dg oW &
Apol| A Ashatedof sh=x] o] thak F g AL ofE7L
2 gE Aol At olAgEH | Eotul o E s
2,000 TU/L o), 254 7t 835, Z2EFHAIRT 50
% 298 B YR 2 SR AMErhe vt ek
44 48/ 3 EEH A Ao] 10% o] 8t7kA]
25E ASdE AP el IA FrtER, FelHE AL
Fajok i Rusts oy, 2}, r&Age] 3ol
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