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ABSTRACT

Background: According to domestic studies, patients visiting the emergency departments
(ED) with acute toxic exposure comprise 0.68%-5.5% of all ED patients, with various causes
and motives. The purpose of this study is to investigate the clinical and social characteristics
of patients with toxic exposure visiting the ED.

Methods: This study spanned a period of five years, from January 1, 2009 to December

31, 2013. The data were extracted using the National Emergency Department Information
System (NEDIS) and The Korea Health Insurance Review and Assessment Service (HIRA).
Results: From the HIRA database, during the study period (2009-2013); 310,159 (2009),
289,829 (2010), 288,906 (2011), 285,514 (2012), and 279,575 (2013) patients, respectively,
visited EDs with diagnoses related to exposure to toxic substances. The number of patients
who presented with acute toxic exposure compared to all ED visits significantly decreased
consistently (7.8%, 6.9%, 6.0%, 5.0%, 4.1%) over 5 years. Regarding the cause of toxic
exposure, substances other than drugs accounted for the largest percentage, and increased
annually. Acetylcysteine was the most commonly prescribed antidote, and patients in their
40s and 50s showed the most frequent visits. The monthly distribution was highest in July-
September, and higher in January than in other months.

Conclusion: This study found that the percentage of patients visiting the ED is decreasing,
the exposure to quasi-drugs was the most common, and the exposure to antipsychotic drugs
was the most frequent.

Keywords: Poisoning; Epidemiology; Emergency Medical Services

INTRODUCTION

Many of the patients admitted to the emergency department (ED) present with toxic exposure.
According to domestic studies, patients visiting the emergency medical center with toxic exposure
comprised 0.68%-5.5% of all visiting patients, and various causative substances and motives have
also been reported.! It is considered that these patients might be exposed arbitrarily or by others
and the sources and underlying motives will also vary according to societal influence and times.24
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In Korea, excluding patients with chronic toxic exposure, most patients with symptomatic
acute toxic exposure requiring treatment are treated through the ED. Therefore, research on
the characteristics of patients with acute toxic exposure visiting the ED is expected to be an
important basis for the treatment of such patients.57 Several countries have already reported
the characteristics of toxic exposure through the analysis of national databases.8:9 Korea has
no national data because nationwide poisoning data are not collected yet and the majority of
published data were single-center reports. In addition, the epidemiological characteristics
of toxic exposure are expected to vary with the times, but the published studies are mostly
analyses spanning single years.1012

Thus, the authors carried out this study to find out the epidemiological changes over time by
extracting information related to poisoning through ED and insurance related databases already
available nationwide. The aim of this study was to investigate and analyze the epidemiological
characteristics of toxic exposure among patients who visited the ED during a period of 5 years
based on nationwide data to serve as a basis for recommendations regarding treatment.

METHODS

Study design and database

This study was carried out by secondary data analysis using the database of the Korea Health
Insurance Review and Assessment Service (HIRA) and the existing database of the National
Emergency Department Information System (NEDIS). Korea is a country that implements

a mandatory National Health Insurance that covers about 98% of the population. The HIRA
is a claims-based database of the National Health Insurance. In this study we extracted the
following data for each patient: the diagnosis, age, gender, antidote, lavage status, treatment
period, route of visit, types of insurance in HIRA.13,14 NEDIS is an emergency information
network operated by the government (Ministry of Health and Welfare) that includes clinical
and administrative data for all patients who have visited ED nationwide.15 In this study, we
checked the total number of patients who visited ED by age and month in the NEDIS.

Data collection

The study period was five years from January 1, 2009 to December 31, 2013. The number of
patients visiting EDs nationwide, the age groups, and the months of visit were extracted from
the NEDIS database. In the HIRA database, we targeted EDs in public hospitals, and the data
(inclusion criteria) of patients with toxic exposure were extracted based on the International
Statistical Classification of Diseases and Related Health Problems 10th Revision (ICD-10)
diagnoses (2015 version). The list of diagnoses is attached as an appendix (Appendix 1). In
addition to poisoning by medication, all toxic substances causing toxic damage were studied,
such as ingested caustic and irritating agents, natural poisons including plants or animals,
and chemical agents. We identified and analyzed the patients' age, sex, month of visit, type of
insurance, type of hospital visited, location of the hospital, route of visit, antidote used, and
the treatment period according to the diagnoses.

Outcome measures

The general characteristics of the patients and the nature of the toxic exposure were
identified. All statistical analyses were performed using SAS version 9.3 (SAS Institute,
Cary, NC, USA), SPSS version 20.0 (IBM Corp., Armonk, NY, USA) and Excel (Microsoft
Corporation, Redmond, WA, USA). One-way analysis of variance (ANOVA) was used for the
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frequency analysis, and the null hypotheses of no difference were rejected if Pvalues were
less than 0.05. The data were expressed as No. (%) or mean (standard deviation [SD]). Each
group was compared by year.

Ethics statement
The study protocol was approved by the Institutional Review Board of the Korea University
Guro Hospital (No. KUGH15179-001).

RESULTS

Based on the data extracted from the HIRA, during the study period (2009-2013); 310,159
(2009), 289,829 (2010), 288,906 (2011), 285,514 (2012), and 279,575 (2013) patients,
respectively, visited EDs with diagnoses related to exposure to toxic substances. Similarly,
during the study period (2009-2013), a total of 3,991,212; 4,184,174; 4,513,047; 5,733,827; and
6,783,619 visits to ED, respectively were identified in the NEDIS database. The epidemiologic
characteristics of the patients were evaluated for patients identified through the HIRA
database, and the total number of patients who visited EDs was examined using the NEDIS
data in order to compare the characteristics among all patients who visited the EDs.

The number of patients who presented with acute toxic exposure compared to all ED visits
significantly decreased consistently (7.8%, 6.9%, 6.0%, 5.0%, 4.1%) over 5 years. According
to gender, both men and women showed similar rates. Regarding the type of insurance, the
National Health Insurance accounted for the highest percentage each year. By region, Seoul
and Gyeonggi Province showed the highest number of visits in order, and visits through
emergency rescue teams accounted for about 0.4% (Table 1).

Regarding the cause of toxic exposure, substances other than drugs accounted for the largest
percentage, which increased annually. Also, there was a high frequency of visits due to the
aftermath of toxic damage, but this decreased rapidly every year. Toxic exposure caused

by drugs, alcohol and food was next in rank. Among the drugs, antiepileptic medications
accounted for a large proportion, enough to be in the 6th place alone, and sedatives and
hypnotics ranked 8th.

Exposure to Clostridium spp. also occurred highly frequently, and ranked 7th and 9th.
Poisoning due to other fish and shellfish was also confirmed to be highly frequent (Table 2).

The most commonly prescribed antidote was acetylcysteine, followed by naloxone. The
prescribed amounts of acetylcysteine, charcoal and flumazenil increased steadily, while the
prescribed amounts of pralidoxime decreased steadily. Gastric lavage was performed in about
0.1% of patients. The average treatment period decreased rapidly in 2012 and 2013, compared
to 2009, 2010 and 2011 (Table 3). Patients aged 9 years or younger visited the ED most
frequently (Fig. 1A), while patients who most frequently visited owing to toxic exposure were
in their 40s and 50s (Fig. 1B).

According to the months of visit, the number of patients who visited EDs was lowest in
February, highest in September, and increased rapidly in October and November 2009 (Fig. 2A).
On the other hand, the number of patients with toxic exposure was highest in July-September
and higher in January than the other months (Fig. 2B).
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Table 1. General characteristics

Variables 2009 2010 2011 2012 2013 Pvalue
n=310,159 (%) n=289,829 (%) n=9270,906 (%) n=985514 (%) n=279,575 (%)
Percentage of patients visiting all the EDs (%) 7.8 6.9 6.0 5.0 4.1 <0.001
Male, No. (%) 157,316 (50.7) 145,683 (50.3) 135,892 (50.2) 144,835 (50.7) 139,595 (50.0) <0.001
Types of insurance, No. (%) <0.001
Health insurance 289,575 (91.1) 268,047 (92.5) 251,937 (93.0) 267,852 (93.8) 262,975 (94.1)
Medical care 97,447 (8.8) 21,608 (7.5) 18,846 (7.0) 17,560 (6.2) 16,509 (5.9)
Free medical, veterans healthcare 137 (0.0) 174 (0.1) 123 (0.0) 102 (0.0) 91 (0.0)
Location <0.001
Seoul 46,707 (15.1) 49,531 (14.7) 40,706 (15.0) 44,702 (15.7) 45,977 (16.4)
Busan 13,728 (4.4) 11,710 (4.0) 11,335 (4.2) 12,018 (4.2) 12,204 (4.4)
Incheon 9,663 (3.1) 8,676 (3.0) 8,279 (3.1) 8,379 (2.9) 8,896 (3.2)
Daegu 17,853 (5.8) 16,295 (5.6) 16,135 (6.0) 16,762 (5.9) 15,517 (6.7)
Gwangju 9,909 (3.2) 9,330 (3.2) 9,485 (3.5) 9,344 (3.3) 116,08 (4.2)
Daejeon 8,155 (2.6) 8,025 (2.8) 8,325 (3.1) 8,358 (2.9) 7,476 (2.7)
Ulsan 4,301 (1.4) 4,269 (1.5) 4,028 (1.5) 4,084 (1.4) 4,538 (1.6)
Gyeonggi 50,742 (16.4) 47,010 (16.2) 41,956 (15.5) 46,801 (16.4) 43,069 (15.4)
Gangwon 13,117 (4.2) 13,130 (4.5) 10,708 (4.0) 14,376 (5.0) 11,639 (4.2)
Chungnam 14,323 (4.6) 14,106 (4.9) 11,516 (4.3) 12,661 (4.4) 12,776 (4.6)
Chungbuk 18,370 (5.9) 18,695 (6.5) 16,644 (6.1) 16,918 (5.9) 16,204 (5.8)
Jeonnam 17,503 (5.6) 14,642 (5.1) 13,668 (5.0) 13,527 (4.7) 12,317 (4.4)
Jeonbuk 91,890 (7.1) 20,9927 (7.0) 19,588 (7.2) 18,997 (6.7) 19,351 (6.9)
Gyeongbuk 26,220 (8.5) 24,792 (8.6) 24,085 (8.9) 24,584 (8.6) 925,091 (9.0)
Gyeongnam 30,689 (9.9) 30,300 (10.5) 28,687 (10.6) 27,910 (9.8) 26,678 (9.5)
Jeju 6,989 (2.3) 6,091 (2.1) 5,761 (2.1) 5,704 (2.0) 5,522 (2.0)
Sejong 0 (0.0) 0 (0.0) 0 (0.0) 389 (0.1) 712 (0.3)
Route of visit <0.001
Via other organs 845 (0.3) 953 (0.3) 947 (0.3) 1,052 (0.4) 805 (0.3)
Emergency medical services 1,258 (0.4) 1,223 (0.4) 1,271 (0.5) 1,078 (0.4) 1,034 (0.4)
Others 161,658 (5.2) 15,923 (5.5) 15,402 (5.7) 15,698 (5.5) 15,624 (5.6)
Unknown 270,507 (87.2) 952,541 (87.1) 935,546 (86.9) 249,460 (87.4) 944,459 (87.4)

ED = emergency department.

Table 2. The fifteen most common diagnoses at the ED

No. Diagnosis 2009 2010 2011 2012 2013
No. (%) No. (%) No. (%) No. (%) No. (%)
1 Toxic effects of substances chiefly nonmedicinal 118,760 (38.29) 117,946 (40.70) 102,421 (37.81) 121,303 (42.49) 116,494 (41.67)
as to source
2 Sequelae of injures, of poisoning and of other 72,664 (23.43) 58,899 (20.32) 53,346 (19.69) 47,219 (16.54) 49,881 (15.34)
consequences of external causes
3 Poisoning by drugs, medicaments and biological 21,616 (6.97) 20,681 (7.14) 19,058 (7.03) 19,194 (6.72) 19,561 (7.00)
substances
Pathological intoxication due to use of alcohol 18,506 (5.97) 15,990 (5.52) 16,284 (6.01) 17,528 (6.14) 16,031 (5.73)
5 Other specified bacterial foodborne intoxications 3,915 (1.26) 3,632 (0.01) 4,301 (1.59) 4,806 (1.68) 4,541 (1.62)
6 Pathological intoxication due to use of multiple 2,527 (0.81) 2,374 (0.82) 2,678 (0.99) 2,574 (0.90) 2,553 (0.91)
drug and other psychoactive substances
7 Foodborne intoxication by Clostridium difficile 1,452 (0.47) 1,799 (0.62) 2,484 (0.92) 3,169 (1.11) 3,117 (1.1)
8 Pathological intoxication of sedatives or hypnotics 1,514 (0.49) 1,638 (0.57) 1,620 (0.60) 1,516 (0.53) 1,738 (0.62)
9 Foodborne Clostridium perfringens (Clostridium 69 (0.02) 43 (0.00) 2,392 (0.88) 3,282 (1.15) 1,959 (0.70)
welchii) intoxication
10 Toxic effect of other fish and shellfish poisoning 720 (0.23) 689 (0.24) 539 (0.20) 558 (0.20) 485 (0.17)
n Other bacterial foodborne intoxications, NEC 534 (0.17) 514 (2.50) 487 (0.18) 529 (0.19) 747 (0.27)
12 Foodborne Vibrio parahaemolyticus intoxication 728 (0.23) 643 (0.01) 320 (0.12) 106 (0.04) 99 (0.04)
13 Accidental poisoning by and exposure to noxious 135 (0.04) 175 (0.00) 218 (0.08) 315 (0.11) 359 (0.13)
substances
14 Observation for suspected toxic effect from 141 (0.05) 214 (0.07) 182 (0.07) 168 (0.06) 267 (0.10)
ingested substance
15 Pathological intoxication of volatile solvents 156 (0.05) 170 (0.06) 169 (0.06) 167 (0.06) 162 (0.06)
ICD 10, KCD7.

ED = emergency department, NEC = necrotizing enterocolitis.
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Table 3. Comparison of treatments

Treatments 2009 2010 2011 2012 2013 Pvalue
No. (%) No. (%) No. (%) No. (%) No. (%)
Antidote <0.001
Acetylcysteine 20,558 (6.6) 22,998 (7.7) 29,320 (10.8) 492,896 (15.0) 45,514 (16.3)
Naloxone 10,950 (3.5) 12,376 (4.3) 12,697 (4.7) 13,845 (4.8) 12,115 (4.3)
Charcoal 6,293 (2.0) 7,100 (2.4) 8,831 (3.3) 10,032 (3.5) 10,805 (3.9)
Agkistrodon halys antivenin 3,525 (1.1) 3,504 (1.2) 3,384 (1.2) 3,479 (1.2) 4,073 (1.5)
Flumazenil 2,857 (0.9) 3,974 (1.1) 4,052 (1.5) 6,168 (2.2) 8,461 (3.0)
Pralidoxime chloride 3,299 (1.1) 2,947 (1.0) 2,421 (0.9) 2,372 (0.8) 2,078 (0.7)
Deferoxamine mesylate 373 (0.7) 267 (0.1) 371 (0.1) 710 (0.2) 533 (0.2)
Glucagon 203 (0.1) 319 (0.1) 377 (0.1) 347 (0.1) 376 (0.1)
Lavage 332 (0.1) 9274 (0.1) 379 (0.1) 197 (0.1) 13 (0.1) 0.3192
Duration of treatment, days (mean = SD) 0.81+4.03 0.88 +4.23 0.87 +4.23 0.44 +3.32 0.47 +3.45 <0.001
SD = standard deviation.
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Fig. 1. Rates of Korean ED visits for poisoning by year and age group, between 2009 and 2013. (A) All ED visits.
(B) Visits among patients with toxic exposure.
ED = emergency department

DISCUSSION

The percentage of patients with toxic exposure may vary depending on the extent of
exposure to the toxic substances, and how the toxic substances are categorized. The extent
of the poisoning may vary from a broad sense to a narrow sense, and will vary based on the
influence of the country, society, and age. This can be interpreted in a variety of ways, so a
standardized interpretation is needed, but there are no standardized national guidelines

https://doi.org/10.3346/jkms.2018.33.e254 5/M


https://jkms.org

Acute Toxic Exposure in Korea

JKMS

https://jkms.org

A
12 4
10
—— 2009
81 —m— 2010
X 64 —A— 2011
4 —o— 2012
—— 2013
2 -
0 T T T T T T 1
1 2 3 4 5 6 7 10 1 12
Months
B
16
14 4
12
—e— 2009
10 —8— 2010
X 8- —A— 2011
6 —e— 2012
—%— 2013
4 -
2 -
0 T T T T T T T T T T T 1

1 2 3 4 5 6 7 8 9 10 11 12
Months

Fig. 2. Proportion of Korean ED visits by month, between 2009 and 2013. (A) All visits to the ED. (B) Visits among
patients with toxic exposure.
ED = emergency department.

in Korea yet.16 The collection and analysis of poison data at the national level will play an
important role in the determination of toxicological policies and in the treatment of patients,
including the production and sale of toxic substances, placement of poison centers, and

the availability of rare antidotes, etc. Therefore, these characteristics should be confirmed
periodically by country.10 In the United States, vast data are collected and analyzed through
the Toxic Exposure Surveillance System (TESS), which is a poisons database operated by

the American Association of Poison Control Centers (AAPCC). Poison centers nationwide
participate in the TESS and it is used as important basic data for poison-related policies,
treatment and education; a report has been published annually since 1983.8,16

This study assessed the characteristics related to patients with toxic exposure who visited
EDs from 2009 to 2013 using two national databases that survey patient data in Korea.

As mentioned in the methods, about 98% of Koreans are covered by the National Health
Insurance, and Korea is a nation that implements a mandatory National Health Insurance.
The HIRA is a claims-based database for the National Health Insurance and includes
information on the diagnosis, treatment, technique, surgery, and prescription drugs for each
patient.13,14 The NEDIS is an emergency information network operated by the government
(Ministry of Health and Welfare) and includes clinical and administrative data for all patients
who have visited EDs nationwide. It includes a record of the age, sex, type of medical
insurance, initial vital signs, route of visit, and the time of arrival to and discharge from the
ED.15 This study was based on the analysis of information of patients with toxic exposure in
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the HIRA database, and only the total number of patients who visited the ED was confirmed
in the NEDIS database. The NEDIS database is not currently available to general researchers
and is scheduled to be released shortly, so we hope that more detailed studies on the
characteristics of patients will be carried out actively.

The proportion of patients with toxic exposure among all patients who visited the ED
significantly decreased consistently over the 5-year period from 2009 to 2013 (7.8%, 6.9%,
6.0%, 5.0%, and 4.1%, respectively). In some hospital-based studies, such as that by Jang et
al.5 in Korea, this rate was found to be 0.39% in both 2000 and 2010. Burillo-Putze et al.17
reported that patients with toxic exposure accounted for 0.66% of all ED patients, while
according to the domestic figures reported by Song et al.1in 1992, the rate was about 0.68%,
and was as high as 3.2% and 5.5% in the domestic data of the 1980s. The differences seem to
be because each study used different definitions of toxic substances, and the toxic substances
were comprehensively included in this study (Tablel).

Men accounted for about 50% of the patients, so there seems to be no difference gender-
wise. In other related studies,5 the male to female ratio was 1:1.57 in 2000, and 1:1.86 in
2010, and So et al.10 reported that women comprised 52.1%, while Song et al.1 reported that
women comprised 68.4%. Park et al.16 reported that women are generally more exposed

to toxic substances at a high rate of 1:1.14 and considering that the main motive for toxic
substance exposure is suicide, this is considered to be related to the rate of attempted suicide
among women, and is comparable to this study for all toxic substances including drugs.
Xiang et al.18 also reported a similar pattern to the domestic data (women, 56.7%) and that
women were more likely to be suicidal than men. However, Burillo-Putze et al.17 reported that
the proportion of men was more (56%).

In the diagnosis of toxic exposure, non-drug substances accounted for the largest proportion,
and increased annually. Also, there was a high frequency of visits due to the aftermath of
toxic damage, but this decreased rapidly every year. Toxic exposure caused by drugs, alcohol
and food was next in rank. Among the drugs, antiepileptic medications accounted for a
large proportion, enough to be in the 6th place alone, and sedatives and hypnotics ranked
8th. Exposure to Clostridium spp. also occurred highly frequently, and ranked 7th and 9th.
Poisoning due to other fish and shellfish was also confirmed to be highly frequent (Table 2).
In this study, alcohol was the most diagnosed as a single substance of toxic exposure and
other studies> also reported that the incidence of poisoning with alcohol was 25.7% in the
2000s and 26.7% in the 2010s and many poisonings seem to be happening following alcohol
consumption. Burillo-Putze et al.17 reported that the proportion of patients with alcohol
poisoning was 26.3%. Alcohol-related emergency room visits are common.19

The treatment of patients with acute toxic exposure includes decontamination, the use of
antidotes, and subsequent conservative treatment, depending on the existing symptoms. Of
the available modes of treatment for patients with acute toxic exposure, the most effective
must be the use of antidotes. However, antidotes are limited to certain toxic substances,

and can only be used if the toxic substance is identified. Therefore, the confirmation of

the required antidote, in addition to the toxic substance is very important for doctors who
treat patients with toxic exposure. According to this study, acetylcysteine was the most
commonly prescribed antidote in Korea, followed by naloxone. The prescribed amounts of
acetylcysteine, charcoal and flumazenil increased steadily, while the prescribed amounts

of pralidoxime decreased steadily. This may suggest that poisoning by medicines was more

https://doi.org/10.3346/jkms.2018.33.e254 7/


https://jkms.org

Acute Toxic Exposure in Korea

JKMS

https://jkms.org

prevalent than poisoning by domestic pesticides. These toxic substances will be socially
affected depending on the ease of purchase and acquisition, and will also show differences
in the times. In other studies,> poisonous substances were ranked in the order of non-
prescription drugs, home supplies, and pesticides in the 2000s, and non-prescription drugs,
psychiatric drugs, prescription drugs in the 2010s, showing that there is an increase in the
incidence of drug-related poisoning rather than pesticide poisoning, similar to this study. In
Korea, there was a tendency to consider psychiatric treatment as a taboo, so people did not
receive treatment. However, in recent years, the number of patients receiving treatment has
increased, and it seems that drugs (especially antipsychotics) have become easier to obtain
and use. Also, less exposure to pesticides can be said to be a social feature. This may be due
to the increased awareness regarding accidental exposure to pesticides among residents due
to carelessness.20-22 It is considered that it will be preventively important to regulate possible
toxic substances steadily and be aware of drug abuse.

Gastric lavage was performed in about 0.1% of patients. In terms of the method of
treatment, it appears that ipecac for emesis is not used in Korea, similar to Spain,!7 and

can be interpreted as a domestic feature. Given the report that 44.6% of such patients had
lavage in 2003,5 lavage was performed somewhat indiscriminately for gastrointestinal
decontamination after acute poisoning in the past. Recently, however, if the advantage of
lavage is judged to be less than the risk of complications such as aspiration, the indication
is considered to be strictly applied. Also, it is interpreted that the administration of charcoal
increased as a substitute (Table 3).

The average duration of treatment decreased rapidly in 2012 and 2013, compared with 2009,
2010, and 2011. This is thought to be the result of generally strengthening the evaluation of
the stay time of patients in the ED and the Ministry of Health and Welfare, which actually
collects NEDIS data, evaluates all EDs every year and an evaluation item for the duration of
ED stay was added from 2012 in this Emergency Center Assessment (Table 3).

Patients aged 9 years or younger visited the ED most frequently (Fig. 1A), while patients

who most frequently visited owing to toxic exposure were in their 40s and 50s (Fig. 1B). In
Korean studies, the age range of patients with toxic exposure increased from an average of
37.03 years in the 2000s to an average of 41.65 years in the 2010s,5 and according to the data
published by Song et al.1 in 1992, the 20s were the most common (35.7%), and, 20s were

the most, 46.8% in the data of Lee et al.23 in 1996. Also in the 1998 data released by Kang et
al.,24 20s were the most common (23.7%). According to Park et al.16 in 2004, the mean age
was 47.8 years, while the study by So et al.10 in 2008 reported that the mean age was 46.02 +
20.12 years and patients aged 40 were the most (20.4%). According to the study conducted in
2003 by Burillo-Putze et al.17 (Spain), the average age of Spanish patients with toxic exposure
was 33 years, while the study by Xiang et al.18 reported that 35 to 44-year-olds were the most
common among patients with toxic exposure in EDs in the US. The total number of ED visits
was higher among young children, but most patients are exposed to toxic substances in
their 30s and 40s, when they are socially active, and the proportion of this age group is also
expected increase a little.

The monthly distribution of all ED visits was lowest in February, highest in September,
and increased rapidly in October and November 2009 (Fig. 2A). On the other hand, the
number of patients exposed to toxic substances was highest in July-September, and higher
in January than the other months (Fig. 2B). Considering that there was a high incidence of
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fish and shellfish poisoning, the number of patients with toxic exposure may have increased
due to the effect of food poisoning in July and August which are part of the hot summer,
and October and November 2009 with a temporary event in which the number of ED visits
increased sharply due to the HIN1 influenza pandemic which affected Korea.

This study has limitations. The HIRA database is claims-based, and the insurance does not
cover self-afflicted injuries and motor accidents. A suicidal attempt by a patient with toxic
exposure is registered under the psychiatric history. However, in a few cases where the toxic
exposure is thought to be due to a suicide attempt, self-injury without a history of mental
illness may not be included. This has a very low probability of occurring, and may not have
had a significant effect on the results of the study. Unfortunately, this study is based on
insurance-related data, which makes it impossible to check the specific treatment progress of
patients for each substance. Although the number of deaths due to poisoning is decreasing
in Korea, data on toxic substances related to death are important, and can be identified
using the NEDIS data. This data is scheduled to be released to individual researchers after
October 2017, and active research by individual researchers is expected. Furthermore, it will
be necessary to establish a nationwide data registry that is announced every year in Korea like
the TESS.

In conclusion, this study identified the characteristics of patients exposed to toxic substances
based on a Korean national database and found that the percentage of patients visiting the
ED is decreasing, the exposure to quasi-drugs was the most common, and the exposure to
antipsychotic drugs was the most frequent. Acetylcysteine was the most commonly used
antidote, patients in their 40s and 50s were the most common, and July to September were
the months in which most visits occurred. We expect that identifying the characteristics

of patients exposed to toxic substances is fundamental to treating poisoned patients. It is,
therefore, necessary for relevant agencies to continuously collect basic data on poisoning
among patients visiting domestic emergency medical centers.
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Appendix 1. Inclusion ICD-10 codes

T36-T50] Poisoning by drugs, medicaments and biological substances

761.0] Toxic effect of ciguatera fish poisoning

T61.1] Toxic effect of scombroid fish poisoning

T61.2] Toxic effect of other fish and shellfish poisoning

T90-T98] Sequelae of injuries, of poisoning and of other consequences of external causes
X28] Injection of poisons or toxins into or through skin by plant thorns, spines or other mechanisms
X40-X49] Accidental poisoning by and exposure to noxious substances

A04.7] Enterocolitis due to Clostridium difficile.

AO05] Other bacterial foodborne intoxications, not elsewhere classified.

A05.0] Foodborne staphylococcal intoxication

A05.1] Classical foodborne intoxication due to Clostridium botulinum

A05.2] Foodborne Clostridium perfringens (Clostridium welchii) intoxication

A05.3] Foodborne Vibrio parahaemolyticus intoxication

A05.4] Foodborne Bacillus cereus intoxication

A05.8] Other specified bacterial foodborne intoxications

A05.9]  Bacterial foodborne intoxication, unspecified

F02.8] Dementia in intoxications (T36-T65+)

[

[

[

[

[

[

[

!

!

[

!

!

[

!

!

[

[

[F10.0] Pathological intoxication due to use of alcohol

[F11.0] Pathological intoxication of opioids

[F12.0] Pathological intoxication of cannabinoids
[F13.0] Pathological intoxication of sedatives or hypnotics
[F14.0] Trance and possession disorders in cocaine intoxication
[F15.0] Pathological intoxication of other stimulants, including caffeine
[F16.0] Pathological intoxication of hallucinogens
[F17.0] Pathological intoxication of tobacco

[F18.0] Pathological intoxication of volatile solvents
[F19.0] Pathological intoxication due to use of multiple drugs and other psychoactive substances
[P93] Reactions and intoxications due to drugs administered to fetus and newborn
[Yo1] Evidence of alcohol involvement determined by level intoxication
[Y91.0] Mild alcohol intoxication

[Yo1.1] Moderate alcohol intoxication

[Y91.2] Severe alcohol intoxication

[Y91.3] Very severe alcohol intoxication

[T51-T65]  Toxic effects of substances chiefly nonmedicinal as to source

[T97] Sequelae of toxic effects of substances chiefly nonmedicinal as to source
[

Z03.6] Observation for suspected toxic effect from ingested substance
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