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Laboratory analysis of acute acetaminophen overdose patients
in Emergency Medical Centers: including analysis of
one toxicological laboratory data

In Chan Kim, M.D.}, Sinae Won? Arum Lee, Ph.D.}, Haeun Jung?, Jeongsun Lee', Bum Jin Oh, M.D.*

Department of Emergency Medicine, Asan Medical Center, University of Ulsan College of Medicine, Seoul*,
National Emergency Medical Center, National Medical Center, Seoul?, Korea

Purpose: Acetaminophen (APAP) is a widely available drug responsible for a large part of drug-induced hepatotoxicity in devel-
oped countries. Although acetaminophen overdose cases in Korea are being continuously reported, there are no reports related to
the level of this drug in the patient’s blood or of laboratory analysis at emergency departments (ED). This study sought to analyze
the acetaminophen overdose cases at a toxicological laboratory and to survey APAP analysis services offered at select EDs.
Methods: We analyzed the demographic and analytic data at a toxicological laboratory run by the National Emergency Medical
Center (NMC) in 2019-2020. We surveyed the APAP laboratory service in the 38 regional emergency medical centers (EMCs)
and 68 local EMCs near the toxicological laboratory.

Results: We studied 175 acute poisoning cases (112 women) with positive blood APAP results (mean age 47.0+24.1 years).
Suicide attempts comprised 40.0% of the cases and 30.3% APAP overdose events. In the univariate analysis, we observed that
patients were significantly younger, with fewer underlying medical diseases. There were a higher number of APAP overdose
events, more favorable initial mental status, more toxic quantity intake in the above treatment line group (p<0.05), In multivariate
analysis, the toxic amount intake was significantly more frequent in the above treatment line group (p<0.01). Hospital APAP analy-
sis services were available in six EMCs (3/38 regional and 3/68 local). The hospital blood APAP level reporting intervals were
shorter than outside-hospital laboratory services (p<0.01, regional 7.0£3.0 vs. 40.61+27.5, local 5.3%£3.1 vs. 57.91+45.1 hours).
The NMC toxicological laboratory reporting interval was shorter than the other outside-hospital laboratories (p<0.01, regional 5.7 =
0.6 vs. 50.2+22.7 local 7.5+3.0 vs. 70.5+41.5 hours).

Conclusion: Over the treatment line group, toxic amount intake was significantly more frequent. Only six of 106 EMCs have their
own APAP analysis service in their hospitals.
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Total
(n=632)
Exclusion
(n=114)
APAP, withdrawal 8
Withdrawal or unable
to analysis 106
Analysis (518)
Only APAP 54
Others 111
Unknown 353
APAP (-)
(n=343)
Suspect APAP 1
Others 101
Unknown 241
APAP (+)
(n=175)
Only APAP 53
Others 10
Unknown 112
Above treatment line APAP Below treatment line APAP
(n=30) (n=145)
Only APAP 23 Only APAP 30
Others 0 Others 10
Unknown 7 Unknown 103

Fig. 1. Study population
* APAP: Acetaminophen, ' Above treatment line APAP: blood acetaminophen level plots above the treatment line (the 150 line) on
the Rumack-Matthew nomogram
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Table 1. Comparison of poison analysis patients with blood acetaminophen (APAP) positive (n=175)

Above treatment line Below treatment line p Value
group* (n=30) group (n=145)
Patient
Female 21 (70.0) 91 (81.3) 0.53
Age (years) 26.9+13.5 51.1+23.9 <0.01
Psychiatric illness history 0.31
Yes 6 (20.0) 33 (22.8)
No 22 88
Unknown 2 24
Underlying medical diseases’ <0.01
Yes 2(6.7) 37 (25.5)
No 27 70
Unknown 1 38
Suicidal attempt 0.47
Yes 9 (30.0) 64 (42.1)
No 6 25
Unknown 15 59
Acute APAP overuse event <0.01
Yes 27 37
No 1 87
Unknown 2 21
Initial mental status
Alert to drowsy 24 (80.0) 84 (57.9) 0.02
Stupor to coma 6 61
Toxic amount intake” <0.01
Yes 25 (83.3) 23 (15.9)
No 0 8
Unknown 5 114
Blood APAP level («g/ml) 653.0+£1052.2 42.4+33.3 <0.01

* Above treatment line: blood acetaminophen level plots same or above the treatment line (the 150 line) on the Rumack-Matthew
nomogram, " Underlying medical diseases: hypertension, diabetes mellitus et al. requiring chronic medication * Toxic amount: excess

150 mg/kg or 7.5 g

Table 2. Multiple logistic regression model with five variables for above treatment line of acetaminophen (APAP)

Variable Coe(fgt;lent St;?::)?rd W)?zld p Value Odds Ratio 95% CI
Intercept -0.52 1.48 - - - -

Age -0.03 0.02 3.34 0.07 1.04 0.99t0 1.07
Underlying medical diseases* -0.04 0.58 0.01 0.94 0.96 0.31t02.99
Acute APAP overuse event 0.11 0.49 0.05 0.83 0.90 0.35t0 2.33
Initial mental status -1.92 1.05 3.36 0.07 0.15 0.02t01.14
Toxic amount intake " 1.87 0.52 12.78 <0.01 6.47 2.32t017.99

* Underlying medical diseases: hypertension, diabetes mellitus et al. requiring chronic medication,
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Table 3. Administrative and laboratory report time of acetaminophen (APAP) poisoning patients (38 Regional Emergency Centers)

Own APAP lab. service No APAP lab. service

(n=3) (n=35) p value
Admission at ED* 0.92
Yes 3 34
No 0 1
Initial admission department 0.34
Emergency department 3 23 (67.6)
Other 0 11
Outside APAP lab analysis 0.35
Yes 0 11 (31.4)
No 3 24
Duration of analysis (hours) 7.0+3.0 40.6+27.5 0.01
NMC* 5.7+0.6 <0.01
Other lab” 50.2+£22.7

* ED: department of emergency medicine, © NMC: toxicological laboratory operating by national medical center, * Other lab: referral
laboratories outside of hospital

Table 4. Administrative and laboratory report time of acetaminophen (APAP) poisoning patients (68 Local Emergency Centers in
Seoul/Gyeonggi-do)

Own APAP lab. service No APAP lab. service p value
(n=3) (n=65)
Admission at ED* 0.42
Yes 3 48 (73.8)
No 0 17
Initial admission department 0.64
Emergency department 2 19 (39.6)
Other 1 27 (56.3)
Both 0 2
Outside APAP lab analysis 0.35
Yes 0 20 (30.8)
No 3 45
Duration of analysis (hours) 5.3+3.1 57.9£45.1 0.06
NMC* 7.5+3.0 <0.01
Other lab* 70.5+41.5

* ED: department of emergency medicine, * NMC: toxicological laboratory operating by national medical center, * Other lab: referral
laboratories outside of hospital
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