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Purpose: In patients with altered mentality caused by drugs or unknown causes, ammonia is checked to facilitate differen-
tial diagnosis or diagnose hepatic coma. This helps early prevention and treatment of brain damage due to hyperammone-
mia. This study was conducted to evaluate clinical characteristics of intoxicated adult patients with hyperammonemia.
Methods: We evaluated 95 patients with hyperammonemia among intoxicated patients above the age of 15 who visit-
ed our ED from January 2013 to December 2015. We analyzed the demographic characteristics and type of poisoning
substance, reason for ingestion, toxicological characteristics such as elapsed time from ingestion to hospital visit, lab,
clinical progression and complications. Data were evaluated using the student's t test or Mann-Whitney U test for con-
tinuous variables, and Chi-square test and Fisher's exact test for frequency analysis of categorical variables.

Results: When compared to healthy individuals, patients with hyperammonemia showed statistical significance on
their SOFA score (p=0.016) and poison severity score (p<0.001). Additionally, patients with hyperammonemia showed
significantly different initial serum AST level (p=0.012) and maximum serum AST level during the hospital stay
(p=0.026) when compared to healthy individuals. Moreover, individuals with sustained hyperammonemia compared to
transient hyperammonemia showed clinically significant SOFA scores (p<0.001), poison severity scores (p=0.007),
mortality rates in the ICU (p=0.021), as well as different duration of hospital stay (p=0.037), serum creatinine level
(p=0.002), erythrocyte sedimentation rate (p=0.025), and serum myoglobin (p=0.015).

Conclusion: Most poisoning-induced hyperammonemia cases were transient and recovered without special treat-
ment. Therefore, hyperammonemia is almost non-specific among poisoning patients.
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Fig. 1. Study diagram of this study.
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Table 1. Leading causes of intoxicant.

FAE B2l 375 HAAL A5 o] 8t o, 5 AST
2 ALTZF A2 W49l su) o]l A4, 5 AST ¥
ALT 53 FhtEo] 3 & WU F9 F£X7}1 2.5
mg/dL o]/Fo] AL} INRo] 1.5 0|44l 7395 k& 2|t
F4 o Aol

EAIE SPSS Statistics 22 Eilﬂg OI%%} i, 7E
H BARAL A%Y W) Aol FU AR
Zt ¥ $](25-75 percentiles, Interquartﬂe Range, o|3}
IQR)E 1 5A4S B8 HFE Ase WEE™)
< o]&sto] ZAIBHATH. TF Yol i Xt vl
Al 943 W4 Shapiro-Wilk testZ o] &3] A4 7
e Asatela, 2 el Aols Aal) A1g e
2= WY AEXE i wlglA] Student T test ==
Mann-Whitney U testE Al8J3} et ®53 ol o
gk HI= B2 Chi-square test®} Fisher s exact testZ

A48 BAFAL #

o] &stlen, pgte] 0.05 wRkel

ool gle AL

a3 i

1. DLtBL|0F 0|

=F

2013 1¢¥ 14 —‘?—E1 2015“‘ 129 314744 S5
Hoj 43t F4
2 =33 169‘11 =3

ol e

CARQEE

B 79S

= shart,

S E| OFEXE SIX|O| QUHIA

Aol BF ghriol &
L]o}?g 2 Bl FAE F 102

ol F 24/\]7 o] dEYoldFo] ZAFS
%79 L-Carnitine® &2 92 X 77} A
ALJe 9575 2] FAALE tFo g AFE A7)

All hyperammonemia group

Transient hyperammonemia group

Sustained hyperammonemia group

(N=95) (N=83) (N=12)
Sedative-hypnotics Sedative-hypnotics Glufosinate ammonium
1st common (=12, 12.6%) (=12, 14.5%) (n=4, 33.3%)
Antipsychotics Antipsychotics Glyphosate
2nd (n=9, 9.5%) (n=9, 10.8%) (n=3, 25.0%)
Glyphosate Acetaminophen Vaproic acids
3rd (n=7, 7.4%) (n=6, 7.2%) (n=2, 16.7%)
Glufosinate ammonium Pyrethroid Antidiabetics
4th (n=6, 6.3%) (n=5, 6.0%) (n=1, 8.3%)
Acetaminophen Caustics Paraquat
Sth (n=6, 6.3%) (n=5, 6.0%) (n=1, 8.3%)
Pyrethroid (n=5, 5,3%) Glyphosate Other herbicides
6th Caustics (n=5, 5.3%) (n=4, 4.8%) (n=1, 8.3%)
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Table 2. Basic clinical and toxicological characteristics and clinical outcome of the cohort with and without hyperammonemia

) Overal Normal group Hyperammonemia
Vaiables (N=162) (N=67) group (N=95) p-value
Age (years) 51.0 (40.8-64.0) 50.0 (37.0-64.0) 51.0 (43.0-64.0) 0.820
Male gender, n (%) 83(51.2) 29 (43.3) 54 (56.8) 0.089
Intentional poisoning, n (%) 137 (84.6) 54 (80.6) 83 (87.4) 0.274
Timeto visit ED (hours)* 3.0(1.0-6.0) 4.0(2.0-7.0) 3.0(1.0-5.0) 0.279
Vital signs, initial
Mean arterial pressure (mmHg) 94.0 (81.0-107.8) 95.0 (84.0-106.5) 93.0 (79.0-108.0) 0.923
Pulse rate (beats per min) 87.0 (76.0-102.5) 87.5(77.5-107.3) 87.0 (75.0-101.0) 0.190
GCS 14.0 (9.0-15.0) 15.0 (12.0-15.0) 13.0(8.0-15.0) 0.111
Decontamination & antidote
Gastric lavage, n (%) 64 (39.5) 27 (40.3) 37(38.9) 0.872
Activated charcoal, n (%) 86 (53.1) 38 (56.7) 48 (50.5) 0.523
L-carnitine, n (%) 2(1.2 2(21
Lactulose enema, n (%) 8(4.9 8(8.4)
Initial laboratory findings
BUN (mg/dL) 13.9(11.3-18.2) 12.8(11.1-18.1) 14.4 (11.8-18.5) 0.177
Creatinine (mg/dL) 0.76 (0.63-0.94) 0.74 (0.60-0.93) 0.77 (0.68-0.95) 0.314
Lactate (mmol/L) 3.1(2.1-4.7) 2.95(1.80-4.43) 3.2(2.2-4.9) 0.156
Base deficit (mEq) 3.0(1.6-5.7) 29(1.8-5.1) 3.1(1.6-6.2) 0.623
INR 1.02 (0.98-1.08) 1.01 (0.96-1.07) 1.03 (0.99-1.09) 0.140
C-reactive protein (mg/dL) 0.15 (0.04-0.29) 0.15 (0.04-0.29) 0.14 (0.04-0.29) 0.997
ESR (mm/h) 5.0 (2.0-12.5) 6.0 (2.0-14.0) 45 (2.0-11.0) 0.253
Myoglobin (ng/mL) 50.5 (31.0-109.3) 60.5 (30.0-129.0) 47.5(31.0-91.5) 0.565
Initial hepatic dysfunction index
AST (U/L) 24.0(17.0-34.0) 21.0(17.0-21.0) 25.0(18.0-39.0) 0.026
ALT (U/L) 18.0(14.0-26.3) 18.0 (13.0-24.0) 19.0 (14.0-28.0) 0.257
Total bilirubin (mg/dL) 0.61 (0.41-0.85) 0.60 (0.39-0.79) 0.61 (0.42-0.92) 0.366
Hepatic dysfunction index (max)
AST (U/L) 25.0(18.0-38.3) 23.0(18.0-30.0) 28.0 (20.0-45.0) 0.012
ALT (U/L) 20.0 (14.0-29.3) 19.0 (14.0-27.0) 21.0(15.0-35.0) 0.129
Total bilirubin (mg/dL) 0.65 (0.44-0.91) 0.66 (0.42-0.85) 0.63 (0.45-1.01) 0.377
Prolonged QTc, n (%) 62 (38.3) 22 (32.8) 40 (42.1%) 0.349
Clinical outcome
SOFA score 2.0(1.0-4.0) 1.0(0.0-3.0) 3.0(1.0-5.0) 0.016
Poison Severity Score 3.0(2.0-3.0) 2.0(1.0-2.0) 3.0(3.0-3.0) <0.001
Length of stay, Survivor (days) 3.0(1.0-5.0) 3.0(2.0-4.0) 3.0(1.0-5.0) 0.623
ICU mortality, n (%) 14 (8.6) 4(6.0) 10 (10.5) 0.400
Episode of seizure attack, n (%) 5(3.1%) 1(1.5) 4(4.2) 0.649
Severe brain injury (GCS=8), n (%) 36 (22.2) 11 (16.4) 25(26.3) 0.136

Data are presented as n (%), median (interquartile range) for continuous variables.
ED: emergency department, GCS: Glasgow Coma Scale, SOFA: Sequential Organ Failure Assessment, ICU: intensive care unit, BUN:
blood urea nitrogen, INR: international normalized ratio, ESR: erythrocyte sedimentation rate, AST: aspartate aminotransferase, ALT:
alanine aminotransaminase, QTc: corrected QT interval
* Time from ingestion to emergency department where the study was conducted.
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Table 3. Basic clinical, toxicological, and laboratory characteristics and clinical outcome between transient hyperammonemia group and
sustained hyperammonemia group

Transient Hyperammonemia

Sustained Hyperammonemia

Variables Group (N=83) Group (N=12) pvalue
Age (yrs) 50.0 (42.0-64.0) 54.0 (49.5-72.5) 0.080
Male gender, n (%) 49 (59.0) 5(41.7) 0.256
Intentional poisoning, n (%) 71(85.5) 12 (100) 0.352
Timeto visit ED (hours) 3.0(1.0-6.0) 2.0(1.0-4.8) 0.512
Vital signs, initial
Mean arteria pressure (mmHg) 93.0 (79.0-107.0) 92.0(71.3-112.3) 0.807
Pulse rate (beats per min) 87.0(76.0-99.0) 90.0 (69.3-107.8) 0.755
GCS 13.0(8.0-15.0) 9.0 (5.0-15.0) 0.337
Decontamination & antidote
Gastric lavage, n (%) 32 (38.6) 5(41.7) 0.836
Activated charcoal, n (%) 42 (50.6) 6 (50.0) 0.969
L-carnitine, n (%) 0 2(16.7)
Lactulose enema, n (%) 0 8 (66.7)
Initial laboratory findings
BUN (mg/dL) 14.1 (11.4-18.1) 17.2 (13.8-22.0) 0.072
Creatinine (mg/dL) 0.75 (0.64-0.89) 0.98 (0.87-1.27) 0.002
Lactate (mmol/L) 3.1(2.2-45) 4.6 (2.83-8.23) 0.067
Base deficit (mEQ) 3.0(1.5-5.8) 4.4(1.9-14.1) 0.189
INR 1.03 (0.98-1.09) 1.06 (1.02-1.09) 0.406
C-reactive protein (mg/dL) 0.14 (0.04-0.29) 0.12 (0.03-0.32) 0.968
ESR (mm/h) 4.0 (2.0-10.0) 9.5(6.3-13.8) 0.025
Myoglobin (ng/mL) 45.0 (31.0-74.0) 87.0 (55.0-880.0) 0.015
Initial hepatic dysfunction index
AST (U/L) 24.0 (18.0-39.0) 32.0 (25.0-42.5) 0.173
ALT (U/L) 19.0 (14.0-28.0) 20.0 (14.5-41.0) 0.844
Total bilirubin (mg/dL) 0.58 (0.42-0.89) 0.70 (0.55-1.31) 0.130
Hepatic dysfunction index (max)
AST (U/L) 27.0 (18.0-46.0) 34.5(31.0-42.8) 0.218
ALT (U/L) 20.0 (14.0-35.0) 23.0(16.3-41.3) 0.831
Total bilirubin (mg/dL) 0.62 (0.44-0.98) 0.70 (0.55-1.31) 0.350
Prolonged QTc, n (%) 32 (38.6) 8 (66.7) 0.117
Clinical outcome
SOFA score 2.0 (1.0-4.0) 6.0 (5.0-8.0) <0.001
Poison Severity Score 3.0(3.0-3.0) 3.0(3.0-4.0) 0.007
ADLI 9(10.8) 1(8.3) 1.000
Length of stay, survivor (days) 3.0(1.0-4.0 6.0 (2.0-9.0) 0.037
ICU mortality, n (%) 6(7.2) 4(33.3) 0.021
Episode of seizure attack, n (%) 2(2.4) 2(16.7) 0.076
Severe brain injury (GCS=8), n (%) 21 (25.3) 4(33.3) 0.726

Data are presented as n (%), median (interquartile range) for continuous variables.

ED: emergency department, GCS: Glasgow Coma Scale, SOFA: Sequential Organ Failure Assessment, ADLI: acute drug-induced liver
injury, ICU: intensive care unit, BUN: blood urea nitrogen, INR: international normalized ratio, ESR: erythrocyte sedimentation rate,
AST: aspartate aminotransferase, ALT: alanine aminotransaminase, QTc: corrected QT interval

* Time from ingestion to emergency department where the study was conducted.
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