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Purpose: The Rumack-Matthew nomogram cannot be applied in managing overdose by extended release (ER)

preparation acetaminophen (AAP). This study analyzed the clinical characteristics of ER preparation AAP overdose

in order to develop a treatment recommendation.

Methods: We retrospectively reviewed the medical records of patients presented to the emergency department as

a result of AAP overdose from Jan 2008 to Dec 2010. Only those patients who ingested an ER preparation of AAP

were included in the study. Their blood AAP concentrations were measured at 4 and 8 hours after ingestion. Clinical

variables related to AAP intoxication were analyzed.

Results: Of the total 108 AAP overdose patients identified during the 3-year period, 20 suffered specifically with ER

preparation AAP overdose. The mean estimated ingestion amount was 167.5 mg/kg. Treatments including gastric

lavage, activated charcoal, and N-acetyl cysteine (NAC) were performed on 10, 14, and 11 patients, respectively.

Hepatotoxicity was diagnosed in only one patient who was then successfully treated with NAC. In another case,

blood AAP concentration continued to increase until at least 11-hours after ingestion.

Conclusion: This study suggested that blood AAP concentrations associated with ingestion of ER formulations of

AAP, may increase in an extended manner. Therefore, multiple sampling and longer periods between samples

assessing AAP blood concentration may be required for incidences of extended release overdose.
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Table 1. The amount of AAP ER with co-ingestants

JAAEE ARG 41, A4S 73 5402
A o], AL AL, AAP B-83 #AW 9z}
E8 SEAZ, YWLAZ, AAP B8 (), T E43
odE 9 34 YdA TE g% 5& A8 2a4
A¥ F 7hEAe A2 #elsty] s A3 " AST,

ALT, PT (INR), aPTT, Glucose, Total Bilirubin &3}
AAP BFEES AT AL, FE(xg/ml) B 712718
ZAI ST, AAP AFEEE B4 F 4412 8AIT 4
v ZRHL, BE F 4T olF U AT BASE U]
2 A, Ul 4A13F Foll 25T B4 F 204171 o
F 9T BAE WY BAT St BF FEA 4

A7 300 mg/Lel A} 16A17F A 37.5 mg/Lel A& o]
2 A (high heaptic toxicity line) Rt} &2 A= 19
& (high risk)T, 4417F A 200 mg/Lel A3} 16A17H4] 25
mg/L3l A& o]& A (probable toxicity line or 200
line) 2t} = A9k highly hepatic toxicity line Rt} S
2= Y8 FA (probable risk)T o2 It 447
A AAP F¥ %7} 150 mg/Le A7} 16A17HA 18.8
mg/Lel S o]& A (possible toxicity or treatment
line) B} v 3xl= F-=A(non toxic)w, possible
toxicity line2t} =A|9F probable toxicity lineEt} &
2 3AE Y375 (possible risk) o 2 73 AT,

No Sex Age AAP ER amount Co-ingested drug Total AAP ingestion amount
(vears) ©) (mg/kg)
1 F 26 97.5 doxylamine 250 mg 2166
2 F 32 9.75 AAPIR 1,850 mg 232
3 F 29 6.5 ibuprofen 4,000 mg 118
4 F 27 13 diazepam 45 mg 276
5 F 30 7.15 AAPIR 1,000 mg 153
6 F 22 13 295
7 F 21 26 . AAPIR 4,QOO mg, 132
diphenhydramine 75 mg
8 F 16 5.85 AAPIR 3,000 mg 197
9 F 15 13 AAPIR 5,000 mg 327
10 F 23 6.5 AAPIR 3,000 mg 225
11 F 13 6.5 147
12 F 27 6.5 chlorpeniramine 300 mg 130
13 F 20 26 500
14 M 29 52 65
15 F 30 7.0 AAPIR 1,800 mg 140
16 F 29 7.8 134
17 F 22 9.1 182
18 F 27 325 650
19 F 20 6.5 130
20 M 18 6.5 65

AAP: Acetaminophen, ER: extended release, IR: immediate release
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Table 2. Clinical manifestations of the patients with extended
rel ease acetaminophen overdose.

Variables Totd (n=20)

Exposure
Amount ingested (g)
Amount ingested (mg/kg)

8.5 (6.5~13.0)*
167.5 (130.5-290.3)*

Co-ingested alcohol 10 (50%)
From event to ED (hr) 1.58 (1.0~5.5)*
Intentional ingestion 18 (90%)
Symptom
None 8 (40%)
Prehospital Vomiting 8 (40%)
Headache 2 (10%)
Dizziness 2 (10%)
Nausea 5 (10%)
Abdominal pain 1( 5%)

Initial laboratory study

ALT' (IU/L) 17.0 (10.25~27.75)*

AST® (IUIL) 16.5 (14.0~25.5)*

PT* (INR) 1.04 (0.98~1.13)*

aPTT' (sec) 35.75 (31.58~39.67)*

Glucose (mg/dL) 110.5 (87.25~128.5)*

Total Bilirubin (mg/dL) 0.5(0.4~0.77)*
Outcome

Duration of hospitalization (h)

Hepatotoxicity 1(5%)
(AST or ALT > 1.000 IU/L)

Desath 0(0%)

10.52 (4.46~26.87)*

* Median (interquartile range)
" Alanine transaminase
" Aspartate transaminase
' Prothrombin time
Activated partial thromboplastin time
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3ide] AT/ B9k BT 1087e] AAP F5 B} 7
ATt T F AUAS 24T A9 20802 185%
= A5 YolE Fat 23.8 (13~32)A4], A& o]
H7} 1:9%ItH(Table 1). HHAHE F4 9 AAPS| B8
£ 85 (6.5~13.0) g °lglen, AFT EEFL 1675
(130.5~290.3) mg/kgitH(Table 2). AA| 2] 55%= AAP
AR ol9]of T oFES I H&stdied, e F
i AAP YA, doxylamine, isopropylantipyrine,
caffeine, dexibuprofen, ibuprofen, diazepam, diphen-
hydramine 5o]2t}. 50%= €3 a4 E&31 0k
(Table 1). B WY A FE+= 88 (40%) A VFEFRLAL,
sHtE S RE ofAHRT 2 (20%), FE& 21
(10%), B2 19 (5%)°] AcH(Table 2).

e 3 AA1EL 108 650%) A Aldsten, g4
g2 147 (70%) oAl Fofst ATk, NAC 94 A5 82
119 (5%) oA AIZBEAAL, 1 5 582 AAP EF §%
57 F NAC Fo5 FA 8. 542 AAP 13 g&
B8 F 15417 wjoll g 150X AR =A==, o] &
#}2] I AST/ALT ¥%= 4,010/3,598 TU/L, &L INR
2 2.010]aL 2041%F NAC AF A5 § 3| 5=t

2.AAPEE =

U & A A A3 AAPS] EF o R¥E 3
9] (high risk)T 29, 9834 (probable risk)T 29,
Y375 (possible risk)T 19, F=4d(non toxic)T 15
goldth. 5 F=7t 7P =39 A4E B8 40
278 pg/mlolYEH], 327 mg/kg 209)S B85}l 34
7k gholl W13k 154] of=} $kale] 7991

Table 3. Management patterns of the patients with extended
rel ease acetaminophen overdose.

Management Number (%)
Gastrointestianl decontamination
Gastric lavage 10 (50%)
Activated charcoal 14 (70%)
N-Acetylcysteine infusion
Complete 20 hr protocol 6 (30%)
Incomplete 20 hr protocol 5 (25%)
None 9 (45%)
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Fig. 1. The blood acetaminophen concentrations measured two times after 4 hours after ingestion. One case showed increased blood level

in the second sample.
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