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Purpose: In 2012, a revised guideline for acute acetaminophen overdose was proposed in the UK, recommending
that the treatment threshold should be lowered to 100 mcg/ml at 4 hours after ingestion without risk stratification of
hepatotoxicity. However, the poison centers in some developing countries do not have laboratory resources to pro-
vide serum drug levels in time. The primary aim of the study is to evaluate the cut-off value of reported dose per
kilogram to determine when N-acetylcysteine treatment is warranted under the revised guideline.

Methods: Data were collected retrospectively from the toxicology registry of an urban emergency medical center
between 1st January 2010 and 30th June 2017. Inclusion criteria were single acute overdose of more than 75 mg/kg
in 15 hours from ingestion and over 14 years of age. Subgroups were created by 25 mg/kg increments of reported
dose, then sensitivity, specificity, positive predictive value and negative predictive value were calculated for the cut-
off values of 100 mg/kg, 125 mg/kg, 150 mg/kg and 175 mg/kg for toxic serum level over ‘100-treatment line’.
Results: A total of 99 patients were enrolled in the study; 24 patients showed toxic serum levels (24.2%). Zero of 17
patients with an ingestion dose under 100 mg/kg showed toxic level (0%), and 0 of 15 under 125 mg/kg (0%), 2 of
14 under 150 mg/kg (14.3%), and 4 of 12 under 175 mg/kg (33.3%) had toxic levels. The higher the ingested dose per
kilogram of weight, the higher the frequency of the toxic serum concentration on the first test (# test for trend, ¥=22.66,
p-value<0.001) and the sensitivity of each value was 100%, 100%, 92% and 76%.

Conclusion: In acute single acetaminophen intoxication, the ingestion dose of 100 mg/kg of weight will be useful in
determining the need for the N-acetylcysteine antidote in the indigent laboratory environment.
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A5 AABISET. o] =R IaHo] ALE-HE o]F 4 ,

7 =7VE 2 AR F-H5te A8 7| o vl 52 AAste AHEE e P A G AT

o] gka1, oA 3] ofe] Z7te] HSAAE 52§

oA, AAP 34 T59 X5 oAFE AAst= v, A= o

£ A8AAe} A5 7|EH-E AHEaL ek, [H2H0 S
o] nomogram-g AH8-38t7] $IsliAl= ARt ATl whE,

n}
d
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aE]al AA ARE W BHIlEE AAP 85 $E71 9EEA] B 3 38 gFdTg Ao 99Xk, dzk6
Hasht, A7 M 24=71E0] FEAEY $FAE wy o)abe] S} el thol auelo] S3ole
A oM = &4 A 5, AW AAP EF 55 54 AE o dEZE FRAEg2E2E 2010d 19 1952E
T e A AR S AL S AT A § 0 20179 69 309714, % 9071979 HlolE| 2 AEs o
, o= ABE AHsled A os @At Eshe & A2 S FH5IYT FEZE YR AEDE A7t SF
=8 A e} AApAstel olEdtal gt Al o WAPL FA 27 FolUW $F 3t} 9
A S58F ZAAE A X2 HE o] 22 2 7% 25 Ago] we oalo]| 7|28 Aoz,
Asto] AAlstaL ol 2] E FFH o 7l&e] BasHARE, FE3ME gAE G2 Hol gk, AT 2T J|EL
GAEHAE B} AEshe 5830l AAP F4 T 2= 24 AAP, W 144] o] o2, 287 75 me/ke
ol o 5L AST 7 e AR THHAA M. o z3tale ge A3 o= T 15A|Z Y 3
Waring 570] 2007\ 98742 A= Ao g 3 A 22 3},
MM 12 g& A AAPE 55T FATE AT gge) volsk 4, AF, BATE A& AAP S5
31.8 %2] BAbolA 200-H 7 7S (S5 4 A2 F 200 Z3} &= A|7F SF o2 Ao WAE717A] 299 A
mcg/mL, 12 A7 ¥ 50 meg/mL)& @& =& Bt 7t AAPO] T AA| B BEA|A L ofi B Au
3 Bslar, Zyoud 50 2012 3057 9] &S o EE = AR, AR AR, FAl 553 =9
doe F AN 8 g o= FRT BAISE T yr 329 ey, A 1A%, 59, 3 ¥E, 9
11870l 150-A 7 7124 (&5 4 A1 F- 150 meg/mL, A=A} BAJere] ALE 0B NAC ZA| ALg o5 P
24 A2t F 47 meg/ml)& HE FEE H3aL, 8 g ol shet ArMEH, &5 F 43 ARRbel| w2 AAP EF F X,
o FEEFOl 10g T2 12g W ¥ w2 =S B D A, AL A TS s A #41 HA e
Aot Busgiet, o] F B2 %7he] SFAE AN 244 so 901z o4 g Yo] e ol SELY F SHH
10 g Z2 99 AT 1 kg T 200 mg o) #4 o gao o =AX7 A3y, F9 14 standard
U3 T FAE dFe R, S WAH =4 EH alcohol doses (SAD), & AF 34 o4t &FE w4
ARDAZE AT A5 1508 52 100 S AR gxeom 1A7F olde] ARt B B A0 S5
TAe 2 AR FH &= (staggered ingestion) 02 A3t} 5%
=g 20129, %319 The Medicines and Healthcare A7, WL7A AT A7, EF w249 93 P A
Products Regulatory Agency (MHRA)2} The Commission 2 A7F BE 308 92 /259, dL S 9= An
on Human Medicines in the United Kingdomol|4] 7} Z 74 70 AZHe A A7he g duksigon 2itEl=
524 o] AEUA 7 glol, A 7IE, 24213 W A8 ol 2a]e e A alst g},
Hdl 518 A5 EFE 2H6to] 075 mg/kg) =53 & AT 717k E9F NAC A &R AR 7|2e, 2447 ] &
AN AN &%= 4412 F 100 meg/mL, 1541 F 15 24 eEQak 10 g L o] AF 1 kg 9 200 mg o]
meg/mlg SIE ol Srh, 1008 S AR VIEACR A o) g o= 3 5 29T BYAP &5 ATl
ke 7RIS HE2 o] F, =S HES RE F71o 3, NAC X2 2147 AF T2 EZ(NAC 150 mg/kg
A A 99 7ol =2klS whet $AkE X sakaL k. 1587}, o]& 458 & 50 mg/kg 4A|17F 18] 2L 100 mg/kg

= Avel SEE, 2FA AR 20 W 108 16071 A4S wRY. AAP BF bR 24S 98
oV 558F H2 DA AT 1 kg T 200 mge] T o) AL &5 F 447 Al Az 28] APHAL,

B7Fo] 2012 JiAE Thol =kl APeA ST 7 uim g% S AARET 1002 7EN(SE 447

7%]’5‘]—:]_7_, %%%%ﬁoﬂ [ﬁl-ﬂ—7 }\HE% 7}0153}9101 Z‘"}\]—S}'E— _‘5,; 100 mcg/mL, %E':— ISA]Zl- _?'_ 15 mcg/mL)O]}g-_CL] %f-
EFEE Hole Bl xfo| & EAsto], L Al Al T2 ExEce A5yt
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A& Wye HE HesE, A E gEgd D

Agostino-Pearson {2 2 95% 21377 H confidence inter-
val, C)oll 042 742t ot vl &2 AT, AT RES
wpes] ereThe FURES AT B AF 1 kg
574 S583L 25 mg/kg DI Aol 349 1HE
RS9, 7t o9 1F 1 SABES el B4 ul
W3l AL Ahslr] 9ste] # test for trendS A}
908, pvalue g 0.05 HEHS AR folgt
Ao g A5 ATHR ver 3.4.2, The R Foundation for
Statistical Computing Platform).

20124 7hol=eiel 7iA A7A 54 SEEAL] A=
o AHg-Eo] A EATE APAUAER S FE9
FadAE #Ds] 98l vhF 2ALE 3] HEA (mul-
tiple logistic regression)& A3} gL, &9 A= 1 kg
T 3585 100 mg/kg, 125 mg/kg, 150 mg/kg, 175
mg/kg?] 100-X 8 7|EA o)) FAHFEE s

7= (sensitivity), 5 0] = (specificity), A3 &8 (pos-

0

o o

itive predictive value), 2/ o|&& (negative predictive
value)E Z}z} AlAFsEITHSPSS ver 22.0 IBM Corp., New

ST et ARAER A el 9l 93]

9] 591 AL F P HATHIRB No. VC18RESI0192).

ATIRVE % 2139 9] AAP
A, " 144 vl
mg/kg olste] $3FE &5
olge] ARk Bt Be] A5

Table 1. Demographic and clinical characteristics of the patients

Variables
Gender, n (%)
Male 21(21.2)
Female 78 (78.8)
Age (years)* 23 (14-79)
Time from intoxication to
presentation (hour)* 20(05150)
Total ingestion dose (g) * 9.0 (4.0-39.2)
Weight (kg) * 56 (37-84)
Ingestion dose per kilogram
of weight (mg/kg) * 153.06 (77.42-687.71)

AET} ol gl A ¢k At 491
T-oll E3HAIZ

21789 A7} FA(21.2%), 78] AL Aol
31(78.8%), AW FTHAL 2341(14-79), AS T34k
56 kg (37-84) ©]th(Table 1). 96782 A7} 2| =5
A E2 A AlE T W9t 9aL98%), 1178 2] gkt
o AWAA (M AR, v EFA) OG5 F5 A9
(11.1%), 22 A7 A4, 71, KsfiAl, 3
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Al Lg F 9978

U2 b o R rE e 32

3 &2 7 54 frEokE
(13.1%, Table 2).

54789 327 F 10 g o] H2 &Y AF 1 kg 7
200 mg o]’Fe] AAP &5 F st AaL(54.5%), °l&
B57F NAC ZA3HA| A 85 @odrh. AA| 999 <] 3l &
4479 A7 ¢ MA X 55 whgko m(44.4%), 7299
Al Al SAdero] ol = ATHT2.8%).

Z 2479 &AL AAP FF T AV 5EEE
HAtk(24.2%). BAES &9 AT 1 kg T 58 25
mg @912 AlEste], 75 mg/kg =7 100 mg/kg ©]3t
|FS 58 T H 200 mg/kg 23} G2 S5 T
A ZF 6719] 3t 155 RHEUH. 77 aFlA 4
AlZE HA 0 2 o] Fo| X AAP EF = HAMIA AWMA
FE7F 100-H 8 71EA Hell AU 2R 52 F %
£ 299 34+= 75 mg/kg 23 100 mg/kg o]8} o+ 17
o 2 09(0%), 100 mg/kg =3} 125 mg/kg °|8} i+ 15
% 08(0%), 125 mg/kg ¥ 150 mg/kg ols} o 14
% 2(14.3%), 150 mg/kg 27 175 mg/kg 0|3}
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Table 2. Co-ingestion substances with the effects of delaying gas-
tric emptying or inducing hepatic enzyme

Subject Co-ingestion medication

Chlorpheniramine, dextromethorphan
Chlorpheniramine, dextromethorphan
Chlorpheniramine, dextromethorphan
Chlorpheniramine, dextromethorphan
Chlorzoxazone
Scopolamine
Codeine
Chlorpheniramine
Pheniramine
Dimenhydrinate
Metoclopramide, dimenhydrinate,
chlorpheniramine dihydrocodeine
12 Diphenhydramine
13 Methylphenidate
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=
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11

* median (minimum-maximum)
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127 5 4%9(33.3%), 175 mg/kg %3 200 mg/kg ols} 307 F 179(56.7%) 0] AL, Ape] &9 AF 1 kg T
T 119 F 29(18.2%), "o R 200 mg/kg 23 SEEF0] Foldss WA BF vt SAFEE
Table 3. Correlation of toxic serum level and clinical risk factors of the acetaminophen intoxication patients
B Standard error Wald p-vaue QOdds
Time from intoxication to -0.281 0.085 10.938 0.001 0.755
presentation (hour)
Intentionality 21.038 21281.79 0 0.999 1370483362
History of liver disease -21.49 22524.37 0 0.999 0
Chronic a cohol consumption -0.271 0.828 0.107 0.743 0.763
Malnutrition (albumin, g/dL) 0.928 0.769 1.459 0.227 253
Co-ingestion substances -1.889 1.105 2.922 0.087 0.151
Extended-releasing tablet 0.619 0.62 0.998 0.318 1.857

Table 4. Validity of cut-off dose for toxic serum level of acetaminophen

Toxic serum level of acetaminophen

Toxic Non-toxic
Reported dose >100 mg/kg
. s e Positive predictive value 30.54%
B B ) .96-33.
positive n n (95% CI 27.96-33.24)
. -0 _ Negative predictive value
negative n= n=17 100%
Sensitivity 100% Specificity 22.97%
(95% CI 86.28-100) (95% Cl 13.98-34.21)
Reported dose >125 mg/kg
o e 1 Positive predictive value 37.37%
B - 0 .04~ .
positive n n 959 Cl 32.84-42.13
) 0 2 Negative predictive value
negative n= n= 100%
Sensitivity 100% Specificity 43.24%
(95% CI 86.28-100) (95% ClI 31.76-55.27)
Reported dose >150 mg/kg
o > y Positive predictive value 43.45%
positive n=23 n=30 (95% Cl 36.30-50.89)
) - " Negative predictive value 95.64%
negative = = (95% Cl 85.14-98.82)
Sensitivity 92% Specificity 59.45%
(95% Cl 73.96-99.01) (95% Cl 47.41-70.72)
Reported dose >175 mg/kg
" -19 9o Positive predictive value 46.40%
positive n= n= (95% CI 36.40-56.70)
. - o Negative predictive value 89.63%
negative = = (95% Cl 80.90-94.63)
Sensitivity 76% Specificity 70.27%
(95% CI 54.87-90.64) (95% CI 58.51-80.34)
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T2 AAP 5 55 AAE S 87 0]
Q- HE ArIel A=, AA ARE F
FiL 9lth(Cobas® 8000, Roche, (A])A1L-2]3}
7= &UAD. EAAA FA A
lain tube W 4°C o]3} WA H#A3}H,
= 2207 F7sto] A} o] F
A, 27 Pd g AH7} o]FolA FAxle} Fod
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ol 4},

A g &2t 2k Ao AE BT Aozt A

T2RVAR A5, 2R} 717 AZAY AF

8= work-

sheetol| A, plain tube W] 2-8°C 873 |4 ] 487177}
A ko] FAETkL BHe]aL 9lar', AAP €] ThE oF

o] AFAEAG 4£°C 747 HAH NZ
9] 3]&-&(percentage recovery)S H.ils}al

oA 81-92%
glo], 48]

7Y AT T AX) AP E A= Ry AR R

A &2A5o] BT HEE B9 s

7Fs4o] 9leh”.

2ol AF 1 kg T S58F0] ol AFE ST
£ Hols HEy}l ZolAe A4S RYPsdl(# test for

trend, ¥=22.606, p-value{0.001), o] 27} &3}
SE&Fo] 7= B Z2 NAC X589 A4S <
Ak 7129 AT ATEH A BT
7hol =2kl 70 A7A A EHolgtd S s HEY
A EAFEe ] AATA S 93 22| 2F 3
=5 F Wea7A B AREE At vhE
TES dSshetl F88kA B2 2L
2 Uetyth 7189 7hel =2kl AAP| 9% 1HEA
&S A3 AR HrP) RAGE, AR A}
A AAE A8 2T 5 ok G- Barel S
m}% Ao R, A58F A3 (75 mg/kg) o g2 EHZ
B 7ES AT oEHA A7 ARRslE fddate] o
FAEtgong, A dEAAEA TS T ¢l
20 2 et AL gl deta & 5 A,
S0 A S58AA AAP BT Tt FH
T&ote Algte] QR EHAY Hux = o] % F
7} ©tA] A5k, o5 x| (double peak) &
T Utk= # A fAAE A, v =
3o} 717k A4S dart gty B st
A 99‘1‘—4 b T, AR 58 26019
(26.3%), BF =4 & 2, 292 gubAA (1] A
g, v ERAD, SHE 4S5 A S22 0 24
FrEoFes T 5350 & 269 %, 100-%]» 71-1-:
AT ot 5 F TEE B
HA F% HAA v S-S Eﬁii‘/}, T H n/\}‘ﬂl’ﬂ
EAFTE=E B IAY(line-crossing), £ FHA &
AT ] 2L £ B A= gidch A%H
5= AR dido 2 EIAEH ST
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Table 5. Correlation of toxic serum level and clinical risk factors of the extended release acetaminophen intoxication patients

B Standard error wad p-vaue Odds
Time from intoxication to -0.437 0.258 2.873 0.090 0.646
presentation (hour)
History of liver disease 23.240 21080.812 0 0.999 12390441133.542
Chronic alcohol consumption -2.961 1.794 2.722 0.099 0.052
Malnutrition (albumin, g/dL) 2.383 1.960 1.478 0.224 10.838
Co-ingestion substances 22.975 14181.179 0 0.999 9507331008.158
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AT AETL ol A| eol A} 4
B4 449 BT F 5589 1 - a
NAC X 59| #3572 gerhal Add 2102 oy,
AAZ A ZAgA A5 E A gk}, shA|RE o] Bz}
9 F 58] 4 900 mgHFE Hui 9800 mg7HA|
12 REXE HolA o], FY AF 1 kg T 58F 75
gS o= 8A AUt Aol 2EEA S
o2 AdEn, ol 587 75 mg/kg 23 100
mg/kg o]} T3 100 mg/kg 23} 125 mg/kg o8} 7ol
gE Aor diEE FAEE, o] F Fo ZAFTE W
=7} AAR B 2450, 100 mg/kg, 125 mg/kg,
T Azt (cut-off value) 9] M=} =7 S AS 7t
o] EAjgtt

o|5¥]§ tiy] E&ol uet XF5aof gk o] &
53] EAI3t= A2 Aol o met, 2012 7|
AE =] 7tol=eielo] 47 1 =7HE AlYstae
AREEIL A G A gk dAdo|h, SRR NAC
AeA A FE= Hgo| A i, B JhEd 289

)
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W43t 144 o] 34 3
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