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Agegroup characterigticsof children who visted the emer gency
department with acute poisoning by ingestion

Weon Seon Ryu, Jea Yeon Choi, Jin Seong Cho, Yong Su Lim, Sung Youl Hyun, Hyuk Jun Yang

Department of Emergency Medicine, Gachon University Gil Medical Center,
Gachon University College of Medicine, Incheon, Korea

Purpose: To investigate the age group characteristics of children who visited the emergency department with acute poisoning
by ingestion.

Methods: We reviewed children under 19 years who visited the emergency department for acute poisoning by ingestion from
2012 to 2017. The children were divided into 3 age groups; infants (0-1 years), preschoolers (2-5 years), and schoolers (6-18
years). Clinical characteristics, intentional ingestion, involved substances (drugs, household products, artificial substances, and
pesticides), decontamination and antidote therapy, and outcomes of the 3 age groups were compared. We also performed
multivariable logistic regression analysis to identify factors associated with hospitalization.

Results: A total of 622 children with acute poisoning by ingestion were analyzed. Their annual proportions to overall pediatric
emergency patients ranged from 0.3% to 0.4%. Age distribution showed bimodal peaks at 0-2 years and 15-17 years. The
infants showed lower frequency of girls, intentional ingestion, ingestion of drugs, performance of decontamination and antidote
therapy, and hospitalization than 2 older groups (P < 0.001). Most decontamination, antidote therapy, and hospitalization
occurred in the schoolers (P < 0.001). The most frequently reported substances were household cleaning substances in the
infants (18.2%), antihistamines in the preschoolers (15.8%), and analgesics in the schoolers (37.5%). The factors associated
with hospitalization were intentional ingestion (adjusted odds ratio [aOR], 7.08; 95% confidence interval [Cl], 2.85-17.61; P =
0.001) and schoolers (aOR, 2.33; 95% Cl, 1.10-7.53; P = 0.031; compared with infants). Only 1 in-hospital mortality was found
in a boy aged 2 years who ingested methomyl.

Conclusion: Infants may experience non-intentional ingestion, ingestion of non-pharmacologic substances (especially
household cleaning substances), discharge without decontamination and antidote therapy more frequently than older children.
Thus, we need age group-specific, preventive and therapeutic plans for children with acute poisoning.
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Fig. 1. Annual trend of the children who visited the emergency department with acute poisoning by ingestion from 2012 to 2017.
Their annual proportions to overall pediatric emergency patients show relatively consistent trend, ranging from 0.3% (80 of the
30,001 children, in 2013) to 0.4% (127 of the 30,607 children, in 2012). ED: emergency department.
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Fig. 2. Age distribution showing bimodal peaks at 0-2 years and 15-17 years.
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Table 1. Age group characteristics of the children who visited the emergency department with acute poisoning by ingestion (N = 662)

o Total Infants* Preschoolers* Schoolers*

GRS (N =622) (N = 292) (N = 146) (N = 184) P e
Girls 328 (52.7) 137 (46.9) 60 (41.1) 131 (71.2) <0.001
Intentional ingestion 148 (23.8) 0 0 148 (80.4) <0.001
Substances <0.001

Drugs 351 (56.4) 111 (38.0) 81 (55.5) 159 (86.4)

Household products 174 (28.0) 119 (40.8) 39(26.7) 16 (8.7)

Artificial substances 61 (9.8) 33(11.3) 21 (14.49) 7(3.8)

Pesticides 36 (5.8) 29(9.9) 5(3.4) 2(1
Decontamination and <0.001
antidote therapy

None 507 (81.5) 291 (99.7) 144 (98.6) 72(39.1)

Gastric lavage 102 (16.4) 0 1(0.7) 101 (54.9)"

Antidote therapy 43 (6.9) 1(0.3) 1(0.7) 41 (22.3)"

Activated charcoal 14 (2.3 0 0 14 (7.6)"
ED outcome <0.001

Hospitalization, ward 131 (21.1) 25 (8.6) 17 (11.6) 89 (48.4)

Hospitalization, ICU 20(3.2) 0 1(0.7) 19(10.3)

Discharge, AMA 46 (7.4) 0 0 46 (25.0)

Discharge 425 (68.3) 267 (91.4) 128 (87.7) 30 (16.3)
Hospital LOS, d 3.0(2.0-4.0) 2.0(2.0-2.0 25(2.0-3.3) 3.0(2.0-4.0) 0.151
In-hospital mortality 1(0.2) 0 1(0.7) 0 NA

Values are expressed as number (%) or median (interquartile range).

* |nfants, preschoolers, and schoolers refer to children aged 0-1 years, 2-5 years, and 6-18 years, respectively.
" Thirty-eight children underwent 2 or more types of decontamination and antidote therapy: 25, gastric lavage and antidote therapy;
6, gastric lavage and activated charcoal; 1, activated charcoal and antidote therapy; 6, gastric lavage and antidote therapy and

activated charcoal.

ED: emergency department, |CU: intensive care unit, AMA: against medical advice, LOS: length of stay.
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Fig. 3. Frequently reported substances. The most frequently reported substances were household cleaning substances in the infants
(8.5%), antihistamines in the preschoolers (3.7%), and analgesics in the schoolers (11.1%). * Infants, preschoolers, and schoolers
refer to children aged 0-1 years, 2-5 years, and 6-18 years, respectively.

Table 2. Age group characteristics of frequently reported
substances (N = 662)

Characteristic N (%)
Infants (N = 292)*
Household cleaning substances 53(18.2)
Cosmetics/persona care products 47 (16.1)
Pesticides 29 (9.9
Others 22 (7.5)
Hormones 17 (5.8)
Preschoolers (N = 146)*
Antihistamines 23(15.8)
Household cleaning substances 19 (13.0)
Cosmeticg/persona care products 15 (10.3)
Others 14 (9.6)
Analgesics 12 (8.2)
Schoolers (N = 184)*
Analgesics 69 (37.5)
Multi-drugs 31 (16.8)
Sedatives/hypnoticg/antipsychotics 20(10.9
Household cleaning substances 13(7.1)
Antidepressants 12 (6.5)

* Infants, preschoolers, and schoolers refer to children aged O-
1 years, 2-5 years, and 6-18 years, respectively.
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Table 3. The children hospitalized to the intensive care unit (N = 20)

Child Major Minor In-hospital
(y/gender) category category SIeE TS mortality
1 (4Im)* Pesticides Pesticides Carbamates Yes
2 (13/F) Drugs Antidepressants TCAs No
3(13/F) Drugs Antidepressants TCAs No
4 (14/F) Drugs Sedatives/hypnoticg/antipsychotics ~ Alprazolam No
5 (14/M) Drugs Multi-drugs Acetaminophen, dexibuprofen, antihistamines No
6 (14/F) Drugs Antidepressants SSRIs No
7 (15/F) Drugs Unknown drugs Unknown No
8 (15/M) Drugs Analgesics Acetaminophen No
9 (16/F) Drugs Analgesics Sdlicylates No
10 (17/M) Drugs Antihistamines Diphenhydramine No
11 (17/M) Drugs Multi-drugs Antipsychotics, benzodiazepines, 5-blockers No
12 (17/F) Drugs Multi-drugs Antipsychotics, benzodiazepines, TCAs No
13 (17/F) Drugs Multi-drugs Benzodiazepines, 5-blockers, trazodone No
14 (17/F) Drugs Multi-drugs Antipsychotics, benzodiazepines, va proate No
15 (18/M) Drugs Sedatives/hypnoticdantipsychotics  5-blockers No
16 (18/M) Drugs Multi-drugs Benzodiazepines, 5-blockers, trazodone No
17 (18/F) Drugs Multi-drugs Antipsychotics, benzodiazepines, 3-blockers No
18 (18/M) Drugs Multi-drugs TCAs, SSRIs, antipsychotics No
19 (18/M) Pesticides Pesticides Organophosphates No
20 (18/M) Pesticides Pesticides Paragquat No

* Child 1 who ingested methomyl, a carbamate, expired due to multiple organ failure on hospital day 2.
TCA: tricyclic antidepressant, SSRI: selective serotonin reuptake inhibitor.
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Appendix 1. Minor categories of substances®

Category Substances

Analgesics Acetaminophen, NSAIDs, ibuprofen, dexibuprofen, salicylates

Antidepressants Lithium, bupropion, trazodone, MAQIs, SSRIs, SNRIs, TCAs
Sedative/hypnotics/antipsychotics Barbiturates, benzodiazepines, buspirone, anxiolytics, phenothiazine, doxylamine

Vitamingminerals
Antihistamines
Antibiotics
Antidiabetics
Cardiac drugs
Hormones
Bronchodilators
Miscellaneous drugs
Unknown drugs
Multi-drugs
Cosmetics/personal care products

Household cleaning substances

Stationery products
Tobacco products
Artificia substances
Pesticides

Miscellaneous substances

Vitamin C, vitamin D, vitamin E, iron, calcitriol

Diphenhydramine, chlorpheniramine, levocetirizine, pseudoephedrine

Cephalosporin, amoxicillin, macrolides, quinolones, abendazole, clotrimazole

Glimepiride, metformin

ARBs, CCBs, furosemide, nitroglycerin, warfarin, thiazide, nicorandil, g-blockers

Steroids, estrogen agents, thyroid hormone agents

Leukotriene modifiers, formoterol

PPIs, bisacodyl, immunosuppressants, sildenafil, streptokinase, muscle relaxants, digestants
Drugs unknown based on medical records

Two or more drugs

Cosmetics, soap, shampoo, hair conditioner, body wash, gargle, hand wash, deodorant,
hairdye, nail remover, aroma oil

Chlorine bleach, kitchen cleaner, laundry detergents, hand sanitizer, citric acid, hydrogen
peroxide

Paints, crayons, writing supplies, correction fluid, inks

Cigarette, nicotine

Toluene, glue, ethanol, methanol, thinner, diphenyl oxalate, mercury, gun powder
Insecticides, rodenticides, herbicides, naphthalene

Silicagel, fire extinguishers, plant nutrient, ice pack

NSAID: nonsteroidal anti-inflammatory drug, MAOI: monoamine oxidase inhibitor, SSRI: selective serotonin reuptake inhibitor,
SNRI: serotonin-noradrenaline reuptake inhibitor, TCA: tricyclic antidepressant, ARB: angiotensin receptor blocker, CCB: calcium
channel blocker, PPI: proton pump inhibitor.

Appendix 2. Mgjor categories of substances

Major category Substances

Drugs Analgesics, antidepressants, sedatives/hypnotics/antipsychotics, vitamins/minerals, antihistamines,
antibiotics, antidiabetics, cardiac drugs, hormones, bronchodilators, miscellaneous drugs, unknown
drugs, multi-drugs

Household products Cosmetics/personal care products, household cleaning substances, stationery products, tobacco products,

miscellaneous substances

Artificial substances
Pesticides

Toluene, ethanol, methanol, thinner, diphenyl oxalate
Organophosphates, carbamates, paraquat, rodenticides, naphthalene

Appendix 3. Frequently reported analgesics (N = 96)

Appendix 4. Frequently reported household cleaning substances

Substance N (N=85

Acetaminophen 76 Substance N

Dexibuprofen 8 Laundry detergents 35

Salicylates 5 Chlorine bleach 28

Ibuprofen 4 Citric acid 14

Others 3 Kitchen cleaners 3
Others 5
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