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Factors of Determining N-acetylcysteine Administration in
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Purpose: In acute acetaminophen poisoning, the administration of N-acetylcysteine (NAC) can effectively treat the main complica-
tions, such as kidney injury and liver failure. In the current situation, measurements of the acetaminophen concentration are not
checked in the usual medical facilities. Therefore, this study examined the factors of determining the administration of NAC in addi-
tion to the stated amount of intake.

Methods: The medical records of patients who visited Ajou University Hospital emergency center with acetaminophen poisoning
from January 2015 to December 2019 were reviewed retrospectively. One hundred and seventy-nine patients were initially includ-
ed. Among these patients, 82 patients were finally selected according to the inclusion criteria in the study. The inclusion criteria
were as follows: patients who were 15 years of age or older; those whose ingested dose, ingested time, and body weight were
clearly identified; and patients whose acetaminophen sampling time was within 24 hours. Patients were divided into two groups:
NAC administered vs. non-NAC administered. The following variables were compared in these two groups: ingested dose, ingest-
ed dose per body weight, hospital arrival time after ingestion, suicide attempt history, psychiatric disease history, classification of
toxic/non-toxic groups, duration of hospitalization, and laboratory results.

Results: Univariate analysis revealed the ingested dose per body weight, hospital arrival time after ingestion, suicide attempt his-
tory, and psychiatric disease history to be the determining factors in administering NAC. Logistic regression analysis confirmed
that the ingested dose per body weight was the only significant factor leading to an NAC treatment decision. (Odds ratio=1.039,
95% Confidential interval=1.009-1.070, p=0.009)

Conclusion: The ingested dose per body weight was the only determining factor for administering NAC in patients with acute
acetaminophen poisoning. On the other hand, additional criteria or indicators for the NAC administration decision will be necessary
considering the inaccuracy of the ingested dose per body weight and the efficiency of NAC administration.
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Table 1. General characteristics of patients

Characteristics Total (n=82) e 'I'(rr:e:aérlgent *) NAC 'E;e:altgent ) p-value
Male:Female 18:64 12:52 6:12 0.207
Age (year)* 27+12.3 27+12.4 27+12.2 0.745
Mental status, n 62:17:3 47:14:3 15:3:.0 0.882
Alert:Verbal:Painful
Extented release, n (%) 15 (18.3) 12 (18.8) 3(16.7) 1.000
Vomitting, n (%) 27 (32.9) 22 (34.4) 5 (27.8) 0.599
Gastric lavage, n (%) 12 (14.6) 10 (15.6) 2(11.1) 1.000
Activated charcoal, n (%) 64 (78.0) 50 (78.1) 14 (77.8) 1.000
Ingested dose ()" 1 (5.5-14.0) 10.0 (7-16.3) 3.1(2.6-5.5) 0.000
Ingested dose per 151 2(83.7-221.1) 180.2 (128.9-267.6) 65.6 (36.4-80.3) 0.000
body weight (mg/kg)*
Hospital arrival time (hr)" 3.6 (2.0-7.7) 3.9 (2.4-8.4) 2.3(1.0-4.6) 0.026
AAP sampling time (hr)’ 4.7 (4.0-8.4) 5.1 (4.0-9.0) 4.3 (4.0-5.1) 0.122
AAP (serum, ug/ml)’ 40.8 (13.4-109.1) 57.4 (21.9-124.3) 18.5 (0.0-22.5) 0.000
AAP nomogram, n (%)

Toxic 27 (32.9) 27 (42.2) 0 (0) 0.001

Non-toxic 55 (67.1) 37 (57.8) 18 (100)
Duration of hospitalization (days)* 1 (0-2) 1(0-9) 0(0-3) 0.000
Co-Alcohol intake, n (%) 27 (32.9) 20 (31.2) 7(38.9) 0.542
Co-ingestion medicine, n (%) 31 (37.8) 24 (37.5) 7 (38.9) 0.915
Intentional, n (%) 81 (98.8) 64 (100) 17 (94.4) 0.220
Pre-AAP poisoning history, n (%) 5(6.1) 3(4.7) 2(11.1) 0.301
Suicide attempt history, n (%) 17 (20.7) 10 (15.6) 7(38.9) 0.047
Alcohalics, n (%) 5 (6.1) 2(3.1) 3(16.7) 0.068
Psychiatric disease history, n (%) 25 (30.5) 16 (25.0) 9 (50.0) 0.042
Cr (mg/dl)’ 0. 69 (0.60-0.79) 0.67 (0.59-0.76) 0.76 (0.69-0.84) 0.123
T.bil (mg/dl)’ .4 (0.3-0.7) 0.4 (0.3-0.7) 0.5 (0.2-0.9) 0.852
ALT (IU/L)" 16 (10-26) 14 (10-28) 18 (16-26) 0.149
AST (IU/L)" 19 (16-28) 18 (15-29) 20 (19-23) 0.618
PT(INR)’ 1.07 (1.02-1.16) 1.10 (1.03-1.18) 1.05 (0.99-1.08) 0.107
aPTT (sec)* 31.32+4.06 31.08+4.29 32.50+2.39 0.273

* mean= Standard Deviation,

" median (interquartile range), * median (minimun-maximum)

AAP: acetaminophen, NAC: N-acetylcysteine, Cr: creatinine, T.bil: total bilirubin, ALT: alanine aminontransferase, AST: aspartate
aminotransferase, PT: prothrombin time, INR: international normalized ration, aPTT: activated partial thromboplastin time
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Fig. 1. Categories of patients.

* Toxic: AAP concentration falls above a line connecting 150 ug/mL at 4 hours and 18.8 ug/ml at 16 hours and above 100

ug/ml before 4 hours from poisoning.
AAP: acetaminophen, NAC: N-Acetylcysteine

Table 2. Result of logistic regression to predict to the NAC treatment

Coefficient Odds Ratio 95% CI p-value
Gender 0.434 1.543 0.231-10.290 0.654
Age -4.393 0.012 0.969-1.103 0.032
Ingested dose per body weight (mg/kg) 0.038 1.039 1.009-1.070 0.009
Suicide attempt history -0.944 0.389 0.057-2.660 0.336
Psychiatric disease history -0.055 0.947 0.127-7.074 0.958
Hospital arrival time(hr) 0.041 1.042 0.783-1.386 0.777
AAP (serum,ug/mL) 0.010 1.010 0.974-1.047 0.601

AAP: acetaminophen, CI: confidencial interval
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Table 3. General characteristics between groups above and below 140 mg/kg in NAC Treatment group

Above 140 mg/kg

Below 140 mg/kg

Characteristics Total (n=64) (n=47) (n=17) p-value
Male:Female 12:52 9:38 3:14 0.603
Age (year)' 22 (17-32) 21 (18-26) 32 (16-47) 0.493
Mental status, n
Alert:Verbal:Painful 47:14:3 37:10:0 10:4:3 0.027
Extented release, n (%) 12 (18.8) 10 (21.3) 2(11.8) 0.320
Vomitting, n (%) 22 (34.4) 17 (36.2) 5(29.4) 0.425
Gastric lavage, n (%) 10 (15.6) 6 (12.8) 4 (23.5) 0.248
Activated charcoal, n (%) 50 (78.1) 37 (78.7) 13 (76.5) 0.547
Ingested dose (g)* 10.0 (7-16.3) 13.0 (10.0-19.3) 5.9 (4.5-6.5) 0.000
Ingested dose per body weight (mg/kg)’ 180.2 (128.9-267.6) 212.4 (176.0-299.6) 98.0 (75.0-114.3) 0.000
Hospital arrival time (hr)’ 3.9(2.4-8.4) 4.0 (2.4-8.6) 3.7 (2.4-6.0) 0.492
AAP sampling time (hr)* 5.1 (4.0-9.0) 5.4 (4.2-9.0) 4.3 (3.2-7.0) 0.074
AAP (serum, ug/ml)* 77.5+69.3 94.5+£72.3 30.6+£26.2 0.000
AAP nomogram, n (%)

Toxic 27 (42.2) 27 (57.4) 0 (0) 0.000

Non-toxic 37 (57.8) 20 (42.6) 17 (100)
Duration of hospitalization (days)* 1(0-9) 1(0-9) 1(0-3) 0.167
Co-Alcohol intake, n (%) 20 (31.2) 17 (36.2) 3 (17.6) 0.133
Co-ingestion medicine, n (%) 24 (37.5) 15 (31.9) 9 (52.9) 0.108
Intentional, n (%) 64 (100) 47 (100) 17 (100) -
Pre-AAP poisoning history, n (%) 34.7) 3(6.4) 0 (0) 0.389
Suicide attempt history, n (%) 10 (15.6) 7(14.9) 3(17.6) 0.531
Alcoholics, n (%) 2(3.1) 2(4.3) 0(0) 0.536
Psychiatric disease history, n (%) 16 (25.0) 11 (23.4) 5(29.4) 0.425
Cr (mg/dl)* 0.67 (0.59-0.76) 0.68 (0.60-0.78) 0.65 (0.59-0.69) 0.215
T.bil (mgydl)* 0.4 (0.3-0.7) 0.4 (0.4-0.7) 0.4 (0.2-0.6) 0.108
ALT (IU/L)* 14 (10-28) 13 (9-29) 20 (11 -24) 0.437
AST (IU/L)' 18 (15-29) 17 (15-30) 23 (16-28) 0.648
PT (INR)* 1.11+0.12 1.11+0.13 1.09+0.08 0.522
aPTT (sec)* 31.08+4.29 31.09+4.41 31.07+4.08 0.986

* mean=Standard Deviation, * median (interquartile range), ~ median (minimun-maximum)
AAP: acetaminophen, NAC: N-acetylcysteine, Cr: creatinine, T.bil: total bilirubin, ALT: alanine aminontransferase, AST: aspartate
aminotransferase, PT: prothrombin time, INR: international normalized ration, aPTT: activated partial thromboplastin time
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