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A study of the serum concentrations of acetaminophen overdose

Aya Tominaga®, Teiko Toyoguchi”, Nobuaki Takahashi", Jun Hosoya", Toru Suzuki”, Tadashi Shiraishi”, Ken Iseki®
Y Department of Pharmacy, Yamagata University Hospital
Y Department of Emergency Medicine, Yamagata University Hospital

——Summary (Jpn J Clin Toxicol 2012 ; 25 : 59-64)

Acetaminophen (APAP) is a commonly used nonsteroidal analgesic because it is considered safe.
However, APAP is a major cause of acute poisoning because of its easy availability. APAP overdose
causes hepatic failure. A previous study reported a case of death occurring 3~4 days after APAP over-
dose. Serum APAP level is an index for administration of N-acetyl-L-cysteine (NAC). We investigated
cases of APAP overdose to determine the correlation between serum APAP level and estimated APAP
dosage, NAC medication, hepatic failure, etc. In one case, we found that the use of estimated APAP
dosage alone led to inappropriate NAC medication. Moreover, there were cases in which serum APAP
level increased 4 hr after APAP overdose. Repeated cases of APAP overdose suggested that the pres-
ence of NAC medication caused a difference in liver function test values.
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Table 1 Characteristics of medicines ingested by our
patients (n=22)

Medicines Quantity of APAP n
#FLLOA 8 900 mg/9 T 5
JNTJ0O> S O—)U REg 300mg/3T 4
)0 S 8% 300meg/3T 3
2 NFOT 8% 450mg/9T 2
0 =T A FREGERETE 600 mg/8 T 1
N5 J0Ow o S i 900me/9T 1
NE7 D NI —XEE 540 mg/12 T 1
AT EX AT 900 mg/6 C 1
A RUATEIL 900 mg/6 C 1
INT7 UV TSRER 250me/1 T 1
)\JOvd—I)UR 300mg/1p(1.28) 1
FOVEE 26omg/2 T 1

All of the medicines used for APAP overdose were over-the—
counter (OTC) medicines
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3 e & AT - 7B AS 2 FEBI, 2 Bl % 4T - 72
JEBIAS 15 JEBI B - 72 Rumack-Matthew @ / € 7
7 L% R T & 5B 4~24 FER LN IZ R 1L 2
ToTWeDZZD ) L 3THERTH o720 TDH
%, treatment line DL O ERIZ 4 JEF B - 7= (Fig. 1)

3. HUEAEEFOMES APAP REHE

137 i APAP 3 BE o il 2 % BELRAT - 725 B 1
175EBH > 720 ZD9H 5, 1[0 H O MG i Bl e
DOFRIMAY APAP I 4 e LN AT D L7 e Bl
10 fEBd 0, 2 18] H O %€ TG i EEAMKT L7z
IE B A 8HE B, L H L ZHER A 2B H - 72
(Fig. 2) .

4. NAC B#E50HE L BEHNOER
APAP 114 4~28 B [ LA i APAP & )
gz 2 ML AT 72BN 7R H o720 D9



% 2505964, 2012 Tominaga et al

1.000

: Cases of acetaminophen overdose

61

Serum APAP concentration (ug/mL)

10
- - - High-risk line
o e Probable-risk line
: —— Treatment line
0.1 w ‘ ‘
0 50 100 150

Time (hr)
Fig. 1 Serum APAP co

ncentration (n=64)

There was 1 high-risk case, 1 case of probable risk, and 2 cases above treatment line
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Fig. 2 Transitions of serum APAP concentration (n=17)
There were 10 cases in which serum APAP concentration was measured 2 times, with the
first measurement being performed within 4 hr of APAP intake. In 2 of these cases, the se-

rum APAP concentration increased
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I3 H APAP 27 & -l 2 5K 720 i o
3913, NAC 238 5- S N7 fI T 3.62 (£0.93) K¢,
NAC A3 5- &N b o 725 T 4.87 (£0.68) Ik fiF]
TH Y, NACHHEH S NS Tl 2348 < 7%
BIHIAFRD b7, HEARALN LD o7

5. APAP #EH#HIE L NAC R5iEH & DR
APAP Hff: 5E LU & NAC B 588505 & b 123k

O NTHERE 22 SEB & > 72, APAP g IR &
NAC 55 B 3 A = A B B AR AV b 7z
16 4 1 13 APAP it & # U 150 mg/kg LU, NAC
BHRB1IRMTH o720 UL, APAP g I
w728 150 mg/kg L FIZd 222 b 59, NAC #5-4%
Bs 1 Db & 7 o 72555880 b7z (Fig. 3).

6. Treatment line L1 D EHI
Treatment line LI E DO FEF L 4 5EH1H 1, high-
risk line LI _FDJERIAY 1 Ef), probable-risk line PX
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Fig. 3 The relationship between estimated APAP
intake and NAC index

In most of the cases, the NAC index was less than 1. However,

there was a case in which the estimated APAP intake was

lesser than 150 mg/kg, but the NAC index was greater than 1.
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Table 2 Cases above treatment line

etz Activated | Stomach
intake |NAC index| NAC administration Hepatic abnormality
charcoal pump
(mg/ke)
A case of high- 122 241 | 15hr after APAP intake | + + |ALTrosetol20U/L
risk (2 days after intake)
Acaseféiobame_ 514 1.49  |3.3hr after APAP intake|  + + —
A case above 249 1.17 | 10hr after APAP intake + + —
treatment line-1
Acaseabove |\ arg 111 |9.5hr after APAP intake|  + + —
treatment line-2

There were 4 cases above treatment line. In all of these cases, NAC was administered, and activated charcoal, stomach pump were

performed. As a result, serious hepatic abnormality did not occur
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(Case 1: NAC was not administered)
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(Case 2 : NAC was administered)

- 1,000
1S
)
2
je
2100
2 X — Treatment line
§ ~ 0 First time intake
& N ® Second time intake
o .
S0
<C
o
<
€
3
©
(4] 1 T T T T T T 1
0 4 8 12 16 20 24 28

Time (hr)

14

]21—-—/.\
< 10
3. -
L e
= 4] - AST
@, ®-ALT

0

2 ¢ 4 6
Firsttime  gecond time
Time (day)

Fig. 4 Serum APAP concentration and liver function value
In the case in which NAC was not administered, the serum APAP concentration was close to the treatment line, but NAC was not
administered. As a result, the AST and ALT values increased at second time
The case in which NAC was administered, serum APAP concentration was higher than the treatment line, and NAC was adminis-

tered. As a result, hepatic abnormality did not occur
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