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Acetaminophen (AAP) overdose can result in potentially serious hepatotoxicity. The ingested dose and time from

ingestion to presentation are important prognostic factors. Toxic dose in adult is thought to be at least 10 g or 200

mg/kg. However, early management of acute overdose should be guided by the plasma AAP concentration. The

antidote for AAP poisoning is N-acetylcysteine (NAC). It provides complete protection against hepatotoxicity if given

within 8 h of acute overdose. If the concentration is above the possible toxicity line as predicted by the Rumack-

Matthew nomogram, either the 72-hr oral or the 20-hr intravenous NAC regimen should be administered. NAC is

also effective if started late in patients with established hepatic failure. This article summarizes the current consen-

sus of clinical assessment and management for acute AAP overdose.
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AAPS] X8 &7k A2loA] 325~1,000 mg Ao}l A
10~15 mg/kgE 4~6A|Z ut} Fof3h= Alo|tt. 19 Hdf
% 49 4 g &0F 80 mg/kgolt. H4d &3& 7Y
A7} YA A2 A 15 g W) eJH)zka Az,
Table 13} & 7|F0] ALLHTPY. T} 3] o x4
Q) 5] 4§ Welo] GoalA] For] Bgago] B F
FEA] & FE oA A8 i = EF FEE 53
RS Aol AT HRE 298 e
(repeated supratherapeutic ingestion)= 24 A7t o]F
of A3 &F 4 g o)d& HEsh= AR o Agel=
AEAE HLT 5 AT, AAPE BT WA §
S0 AR 8% AT B4 30-608 Afolo] 20
mg/L o] je] Hi BF Fol =23, X8 0.9
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L/kgo|t) . &AE¥ (immediate release) || S 3}aF
B85t 4A17F ot i el =Esh, oFAAIAIG
FFUY FEH FL2 HUES AT Fes 2o
E&3AY MY AAE F7F 583 Afdde 47
ooz AFAY . AA W7 2~4A1Fo] AT A
@ AA ] Aol A FEE AR o3l A dE
T AT?. FDA 94l 552 Bo|H Bivhs 3343},

A7 A AAPS] 90% ZFolA] sulfate 2 glu-
curonide SFHER AR o] A¥ O 2 W& ATy, U %]
o] Ak AxE= 7ke] cytochrome P450 (F& CYP2E19]
] 1A2, 3A4% #o)) V)5 AFskE A(mixed function
oxidase) AZ2E E3)] A5 o] S4EZQ N-acetyl-p-
benzoquinoneimine (NAPQD7} Ht}, A& ko] NAPQI
+ 7F9] glutathione¥} W2 A A¥ste] F-54<] cysteine
9 mercaptate 3} st AW R WS HY &
A §38 E-8-3 9o sulfation B glucuronidation
AL B 27 E3}E] o] o] B H]E-0] NAPQIZ A€
A7 glutathione?] 70% =7} 1Z2%H NAPQIZ} 7+
Az o} ihg381e] FA4la 4 (centrilobular) IAMS &3}
Al P, 7HEFe] 228 A JF AR o] §l
+ zone 3 FHe] AL EA ol
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AAP B-go0 2 3 7 B4 8438 583G
G e b8 el 9% CYP a4 =g 84
3}, AAP A 58 9] 2, FUFIoI T ST 2
3] A% glutathioneo] ILZE Aol A LY AT,

1) 8%
f2e] S PS4 919 20A7} ofjeh CYP2EL
sl AAPT} A2 NAPQIS] S FHaAE

2y

2 H3AES I A SFAER T AAPS
HF Bt A H5Ae Aol TV A BA=
2o, 28y Y SFAES AR 8FS 298k o
2] 2] E-&-o oA k5o fFol S A
2 o)y A BAE 27)4 AASA] Rl ok
= A& HEshd Y A3E 2. v A=
FEF 2Ho] Estar At & oA o 719 glu-
tathione *#&ako] 14 E o] Q&= AG7F BoHmZ AAP
o 2%k Zk&EAel o F st . gk v EZ =g ot
glutathione &5 Y= TFo] FaH o] §lof
NAPQI| ¥ # oFajrtaL g},

Y FFAE A8 &FS AR B8k A
e =do] ALHIL it A8 HHOZ AAPS &
Sk ZEEAe] AE 161389 BF7)A SFAE tigh
Aol ofsf) Aol A7 EH AR, FAFE2] 54%= B
o 6 g 0135 B-E3AIL, 30%+= 4g o5 B-&3FTkaL
et ot dAH QA APgES 20%00 ek, 18
U 20178 diE TEAESAA 8 4 go] AU A58
Fe 293 FoIF g o] T2 ATelM=
Z3} ¥] 2l3}o] AST/ALTS| 2po| 7} FZ = 2] T,

Table 1. Acetaminophen dosing that may be associated with hepatic injury

Adult and children > 6 years

Children aged 0-6 years

Acute single ingestion

> 10 g or 200 mg/kg

> 200 mg/kg

> 10 g or 200 mg/kg
over asingle 24-hour period

> 200 mg/kg
over asingle 24-hour period

Repeated > 6 g or 150 mg/kg per
supratherapeutic 24-hour period for the
ingestion preceding 48 hours

> 150 mg/kg per
24-hour period for the
preceding 48 hours

>4 g or 100 mg/kg/d in patients
with predisposing risk factors*

> 100 mg/kg per 24-hour period
for the preceding 72 hours

* such as chronic ethanol misuse, use of enzyme-inducing drugs, prolonged fasting, and dehydration

JOURNAL OF THE KOREAN SOCIETY OF CLINICAL TOXICOLOGY



3) CYP 24F/E <

CYP2El B48 HEshs oFES 37 B8 290
£ 54 S BEaA) Qohw 2540 f3E e
B, 52 55 YA v, o]d FEEE carba-
mazepine, phenobarbital, phenytoinZ} & 73 &4
9} isoniazid, rifampin¥} 22 A A7} o) FF o]t}
2 Trimethoprim-sulfamethoxazole, zidovudine®}
2e oFE-2 glucuronidation THAFE Z¢} A 81
CYP2El thA}E S/ 2R 5L 72 &
ATH. G- kg BT HEAE FUIAE FJon

WL 245 Bolrofof hp

Mo

4) Z712t =4

QYRS 74 T Px} EF AAP 25l 7}
sttt 2ke] &Sl E A Fo] o AAP9] glu-
curonidation®] &0]E3 NAPQIS] A4to] F7)skc} &
8t 1% IEL glutathione AR E 120 474 7+
S4B At g A7l oshd 24A13F QFell 4~10 g
= 583 AN HZo T4 HEe] T2
u

AL

W FAolE S40] 7PHAL HjSolFolng &R

FE& d5317] ogrh AAP 59 PFFFE 4
229 19 B8 5 2474419 A7) &2 S
o] iAY 4], &, B 7| T& 4% o5 F
7g& o] &g vhE oFE el A¢Ut gk A2
= FRolAY AT BE sol&apt & dAMSS
B o Jop.

2THAIE 24~72NFEA 9] A7) 2 MY BB EE
AFEFo] AP H= A7)olnt. QA EE 2719 F
JEo] ZAHE PFE HolAuk AST/ALTS] F717F Y
R AgE 9ol 8~12A11 whe 458 = Q.
o] B E RS2 Hnlk o) o] 24417 o U4l %
& Ho|H 36417t ol BE FApol|A] FHTH”. A2t
o] AGFE SAER F5, (MY € ¢ES HolH,
prothrombin time (PT), Y&FH, 4175 A3} 5] Y
Bt 54 A7 99 28 e R,

3HAE 72~96AI17M74A] 9] A7) 2 AST/ALTZ} LX)
o o]t} g, E& B YA EF), LUYEY
oldF, £8 T 4] A HT AST/ALT 10,000
IU/L o]4 A%, PT B+ International normalization
ratio (INR)®] 57}, A &89, 245, Le]FRl 4 mg/dL
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AR Arh. 4A3E o] HARE EF FEs
A& QHGeHA] Zate Rz H7tel] o] 85 QF "
7F dg o453 Rumack-Matthew Z#HZE 5=
A AF5E A k& S 53] vhEojHen 5
FE7F 4RI 200 mg/LY] A3 16A17HA] 25 mg/L]l
S o] A(probable toxicity or 200 line) Rt} &2 g+
AR= 60%8] =T 5% AP Btk v E EF
FE7t o] ART e Sl Aoy Aol Haly
A okt & 8F =t 44174 300 mg/LY) AT 16
A2 37.5 mg/L8] A& o]& A (high hepatic toxicity
line) Bt} & A= 90%2] AT 24%2] AP B
Fop?, ml=e] B9 EF Fxrb 4417 150 mg/L]
A3} 1641714 18.8 mg/Le] A& o]& A (possible toxi-
city or 150 line) 2t} &2 ExENAI= 542 $1E
o] Tkl B3l NAC X 8& AAgP*, o]gA dg 1
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iz o] probable toxicity lineg 25% 3F3F 243t 715
Muet, 35, FFodAE ARt =T, H-8-4]

o] @ aret AALA Atole] &4 QAHE ALt A
i J%ﬂ FRjolth, GIE FE5I 2L 15 39U
7}z BRSOl AlE 4A1ZER 100 mg/Lo| A A28t
00 line 7120 2 AAJSH= AFFEE Qb ), g
7t Sl AFAAE B HAIZE=33-13.3(logA)”’
T3l BF FE(A mg/L)E o] §3te] TEAo
T 584 F AAATEE AL JT.

NAC i]goﬂ_nz B33k 7FEA 150 line ofgje] 3k}
EolAl AST =7} 1,000 IU/L o] A53hR= ZF=EA o)
1S A$7F Qo 2,0239) SALE o s A
NACE AH&-8F Aol A % F%7F 150 line o}l
A& 0~3% A 3573 0] WA =] ek,

ARE AAE I EL3 FSo= Rumack—
Matthew L Z & o] && 5 JEA] o dsiA= o}
3 Aol jitk. HAFe] A AAE FF A ﬂ&i
AU 85 =0 =4 T2t A7 Ae 294 9l
oY, dukE o 2 200 mg/kg o)HEE 10 g oS &
83+ 9o vEZ NAC X 8E A3} 1 o3k &
|I0Hd g ¥o] AR R SRSt FAE o &
& 4AZF o] %ol & W, LIl A5 HAF 4~0AXF Fo
FHA dF T8 dAEY shuEte 150 lines 23
3t NACE AIZBEAY A&y, 7 ¥ B 150 line
o]3teo]H NAC% FTHIEE S}

2) 4.2 2tY S=0f cHek Bt

T F50] o AHE Salol e Hrle BRE Y
A3, AA 28-S TF38H NAC X871 BQ3AE
AARsH= Zolt}. 24412t B¢t 7.5~10 g oS H43
S T s 0 F ke K, v ¢S e
2], CYP =4 7F 24A13t Bt 4 g o)ds &
= k50 2 9ol SUHT Tt SHES S AskA
U g = FA4 S Hol: g €% F%U) 20
mg/L& 293 A= @3t} THdF o R ke

S 283 ¥ Eo] e IRE EF w9 FEglel
AST/ALT7} F7 5 o] Qlom 2hEAdo] Qlvpal 7h3)e]
of gt}

HHE-E 2985 B-8-o g NAC X85 AST/ALT7};
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% & AT B o5 AAAE S22 o &
B2 B8 43 oo WAg St A 7P A5y
AE SHAA By OM A AAE EE3AY
FeaS ABATIE FES 37 543 B9l 4417
o]Fd= 48 5 Uk T AF B§ FxlA
AAPS] EFE 50~90% A% FAAG AF G 1g9)
SAes I Fojabn Nl Rl AR A gk &
JE2 NACS] F% 8~39% THAA7IA T, 3l ol i
g o] FFHBR I T o) NACY] &3S SV}
Al BoE glvka g,
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2) N—acetylcysteine

Qe A5 27] FE9 FHEHA B8 1043k
olule] NACE FoIgh Hg-oll&= Abdo] TEEHA] ot
PR wmEba AAPS oJg HAA HRHou AP W
ol A HAtAY T5& AASHA X5 A9 +2
s Rl

3) &g

NACE F5 %7]9] NAPQI®] A} &3S A|F t;g
2H EAL o93td, NACE glutathioned] A3#&
S7HA171, NAPQISH 23 2 0 2 Agstal, #5449 &
A8t AFHS FAAZIT HE 0] WA E| T F AAP
T HEHA g $5 374 % NACE HE 7]
o3 A5 &IE YeRATH NACE ZEe 8&03%, Eil
3} Zg 0 2 o|x}A ¢l 2 A LS HFR| ST} IS NA
F58 3 %J&é}ﬂ 22 WA A T

F

o>J l"ll"

z27] 8% = dEgle] 58 8~10AJ7F ¢kl NAC
SHohA 7HEAde] AL Wil =E TR A 9
o0 NACS] FoJ& 0~4AI7bel] A|ZHel= A1 4~84]
Zrol| A &3lE Al 859 Apol= BEE A ggton 8
AlRte] dol7bd X871 A dx= A= uef =5 5
T ES % E—°1 A,
|3k ¢Fell NAC X 8F A
215k 6399 F-ollE= APEIZE AL, 10~24413Fel] A1ZFsk
1,058™ F A= 1.1~7 4%, BE2] X85k A)guke 5773
o] AAMA YiZRT FAAE 5.3~10.7%7F AFEEFE T
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ZFEA(AST == ALT ) 1,000 TU/L) 2] 282 10A]7F o]
Weoll&= 1.6~10%, 10~24A]7F o] o= 26.4~63%, T Z
A= 58~89%ATE HE-Fo] WA H At AE NAC
7} Ego] "vkal g, AAPE gk MA A 1R S
2} 5072 WEEL NAC X BTN 48% vs 20%0. 2
O EUTHY. S NAC X872 HF-Fo TS 40%
vs 68% = wgtom A ete] WA T 48% vs S0%E W
k.

= &7} Rumack-Matthew 1
#FzZ 2] 150 line Bt} =& 3%
- e} 150~200 mg/kg oJHEE 7.5~10g 01%)94
AAPS & Wlo] B8}, 8AIZF ool WF
[e]

ZEES TP AE

- 58 AREE & F jloy EF w571 10 mg/L o]
A A

- b ) A H-8-0) Eo] = B¢

- F}gke] AAPS WHE A o & Egsly 7hEAte] ¢3¢
27t o EF F=7t 10 mg/L o] B¢

FTEAY 23 NACS] AR RS &7 587
I 22 & Tk Aolth v= FDAS 5el& Wb
9 AT B e 7247 ZAE A L9 140
mg/kgS —r°4 BkaL 44)7kvke} 70 mg/kgE 173] FoJ8f
o] ¥ 1,330 mg/kgE Fh= Aotk H-8 1043t ©]
‘—H°ﬂ A1Z3HA A Foju Al Fofo] Rl vl Sskth
BA3kar Qlep . a2y A 57 10413 0] A+
S-oll= 72A13F BT FoH o] 20413 A oo
DERE ol o adAolgal g, 1 2}
Fo] B2 Aolgr| ks B2 &%K1,330 vs
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o = K
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300 mg/kg) ¥ X1 X 5713k “ﬂ!f:?l 20 2 PZFETH,

= 59 NACY] R8s FoAT 5 EF 55710
o 7}ztaL, ALT7} 7§*&°17414 A3 FFHL lom,
2] Fol gl ‘ﬂM A &FE TEE F A=
ool A5EE AL Aok, Wil & o] A H g
AE2] Aol B 7247 o] F o= A s3lo] 3l
A PT/INRO] 2 o]3t2 "oid wj7}x] A4 NAC X5
7} B e,

NACE A2 AT 22 Al gt 2o 7 Fof A
TEE s E e F2F 404 E&A1Zt}, whef
o] 1AZF o]Yjel] TEE 3t T &3S thA] FoIsh
o FEE £017] f8) & 9L vpAAY, F40] e
710l W) 2 npA AU, v 98-S T3l FYse Aol F
o E7}9)3F 7499l metoclopramide, ondansetron
5o) HTEAE FoI & Yk vhe RAgo s A
o} o] 91& 4 et

r

F
F

>

7) 3 =0

NACS] AF7} A== B9+ v 2o

- TE g AT Fo7h 9E AReA AsE A4
37] o2l B¢

20043 W]=F FDAE 2EEFS A A NAC A A
(Acetadote) & 20A]17F B¢ A4 AFs= QH(E 300
mg/kg)& SRABFAT}H”. o] W& g=, My}, 74
A 51\“471' 9820 2 ARS-E =T, 150 mg/kge] F-3f
LS 158 &< Tk &, 447 52t 50 mg/kg,
o 16/\]Z_ &<t 100 mg/kgE FoJgitt. NAC A5

Table 2. Modified King' s college hospital criteriafor liver transplantation in acetaminophen-induced acute liver failure

Strongly consider listing for transplantation if:

Arterial blood lactate concentration >3.5 mmol/| after early fluid resuscitation

List for transplantation if:

Arterial pH <7.3, or arterial blood lactate concentration >3.0 mmol/l after

adequate fluid resuscitation

List for transplantation if al three of the following occur within a 24-h period:

Creatinine >300 #mol/l
PT >100 s (INR >6.5)
Grade I11/IV encephal opathy
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L= =7} 0.2~21% =% T}gsic} ™ Fo &
T2 535 Aol NACY &2 ZaA7IAY 22149
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CYP2E1 9AAQ cimetidinee 54 thAMES] AL
ol X 8AZ AL H Ut 22} SRpol| A 6AJZka}
t} 300mg9] cimetidineS o8k A3}= AAPSZ] PAE
9] FxY I AST/ALT T=d+= IS FA4] E314
ot AR 2A cimetidined FoE= FHHA &=t
Methionine® X SA|Z AME-EH oY E-8& F 8AJ7to]
AU 3= 9o &37} NACK T YolA i 2zt

T U gvhal g} @R g ARF w3k @ e
2R AAPS AAT 7= oy 54S A=
FotE R FH A =T

‘%EP/H:} 04]—?&1] e A2 ol 4 5] A8E
3 2710 2A = ofoF s, 13
LAWY, pH 7.35 ol3te] thALA
a4 = AW, 4 B 53 2
ARZFOIA AL gho] 2] 7Fsdt 7oz
A< Tejsks Ao] FUY. 7kl Aol NF 02 AHEH
modified King s College Hospital criteriaz= Table
29} 2T,
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