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Characteristics of poisoning patients visiting emergency
departments before and after the COVID-19 pandemic

Seung Jae Kee, Yongil Cho, Hyunggoo Kang, Tae Ho Lim, Jaehoon Oh, Byuk Sung Ko, Juncheol Lee

Department of Emergency Medicine, Hanyang University College of Medicine, Seoul, Republic of Korea

Purpose: This study investigates the characteristics and prognosis of acute poisoning patients visiting nationwide emergency
departments before and after the Coronavirus disease 2019 (COVID-19) pandemic. Data were obtained from the National
Emergency Department Information System (NEDIS).

Methods: This nationwide retrospective observational study included acute poisoning patients who visited the emergency depart-
ments between February 1 to December 31, 2020, which has been determined as the pandemic period. The same periods in
2018 and 2019 were designated as the control periods. The primary outcome assessed was the length of stay in emergency
departments (EDLOS). The secondary outcomes examined were intensive care unit admission rate and in-hospital mortality rate
before and after the pandemic. A subgroup analysis was performed for inpatients and intentional poisoning patients.

Results: A total of 163,560 patients were included in the study. During the pandemic, the proportion of women increased from
50.0% in 2018 and 50.3% in 2019 to 52.5% in 2020. Patients aged 20-29 years increased from 13.4% in 2018 and 13.9% in 2019
to 16.6% in 2020. A rise in cases of intentional poisoning was also noted - from 33.9% in 2018 and 34.0% in 2019 to 38.4% in
2020. Evaluating the hospitalized poisoned patients revealed that the EDLOS increased from 3.8 hours in 2018 and 3.7 hours in
2019 to 4.2 hours in 2020. ICU admissions were also markedly increased (2018, 48.2%; 2019, 51.8%; 2020, 53.2%) among hos-
pitalized patients.

Conclusion: The COVID-19 pandemic has changed the epidemiology, clinical characteristics, and prognosis of acute poisoning
patients visiting nationwide emergency departments in Korea. The proportion of young adults, women, and intentional poisoning
patients has increased after the COVID-19 pandemic. Prolonged length of stay at the emergency department and an increased
rate of intensive care unit admissions were determined in hospitalized acute poisoning patients.
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2020415 16.6%20.2 Z7}82itH(Table 1).

a9 AdE et o4 F5 Fte] vlgo] 2018
33.9%, 20199 34.0%01A] 20209 38 4%2 EAH oz &9
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9 6.5%)2 7l Bl ez A 2 v]&(2018Q 4.2%,
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ATH(Table 1, 2). T 82} T 27] o4 Ae)7t W3 a4
o] H|go] 2018 73.4%, 2019\ 74.2%, 2020\ 72.6%0. =
72590k, KTAS 1-2¢]] djddhe %2 5 =(High acuity)
Zkate] H]-&-2 20200 23 4%0. 2 F21}-19 thd-8) A 20199
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EAo] TRe dAslerA F 7kad ot F5 37t 2018
10.7%, 20199 13.1%, 20201 9.7%0.2 FrAstial ok 5
0] H]-g0] 2018 31.9%, 201995 31.4%, 202095 35.2%

Acute poisoning patients visited ED in 2018-2020

(n=176,188)
Exclusion (n=12,628)
patients visiting in January
v
Study population
Acute poisoning patients visited ED before and after COVID-19
pandemic except January
(n=163,560)
| | |
2018 2019 2020
Poisoning patients visited ED Poisoning patients visited ED Poisoning patients visited ED
(n=55,186) (n=59,588) (n=48,786)
Hospitalized poisoning patients Hospitalized poisoning patients Hospitalized poisoning patients
(n=15,068) (n=15,717) (n=13,868)
Intentional poisoning patients Intentional poisoning patients Intentional poisoning patients
(n=18,704) (n=20,271) (n=18,716)

Fig. 1. Flow diagram of the study
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Table 1. Baseline characteristics of acute poisoning patients visiting emergency departments in 2018-2020 except January.
2018 2019 2020
N=55,186 N=59,588 N=48,786 p-value
Sex <0.001
Female 27,580 (50.0) 29,944 (50.3) 25,594 (52.5) <0.001
Male 27,606 (50.0) 29,644 (49.7) 23,192 (47.5) <0.001
Age group <0.001
<10 3,794 (6.9) 3,719 (6.2) 2,570 (5.3) <0.001
10-19 4,163 (7.5) 4,390 (7.4) 3,549 (7.3) <0.001
20-29 7,380 (13.4) 8,293 (13.9) 8,105 (16.6) <0.001
30-39 6,730 (12.2) 7,109 (11.9) 5,923 (12.1) 0.347
40-49 8,666 (15.7) 9,118 (15.3) 7,059 (14.5) <0.001
50-59 10,150 (18.4) 10,904 (18.3) 8,372 (17.2) <0.001
60-69 6,670 (12.1) 7,755 (13.0) 6,332 (13.0) <0.001
70-79 4,662 (8.4) 5,017 (8.4) 4,081 (8.4) 0.889
>80 2,971 (5.4) 3,283 (5.5) 2,795 (5.7) 0.050
Insurance, Medicaid 4,536 (8.2) 4,769 (8.0) 3,800 (7.8) 0.038
Route of ED visit <0.001
Direct visit 50,083 (90.8) 54,731 (91.8) 45,602 (93.5) <0.001
Transfer in 5,103 (9.2) 4,857 (8.2) 3,184 (6.5) <0.001
Initial mental status <0.001
Alert 40,511 (73.4) 44,231 (74.2) 35,406 (72.6) <0.001
Response to verbal stimulation 8,152 (14.8) 8,393 (14.1) 7,238 (14.8) <0.001
Response to pain stimulation 5,474 (9.9) 5,726 (9.6) 4,960 (10.2) 0.009
Unresponsive 1,043 (1.9) 1,053 (1.8) 947 (1.9) 0.089
KTAS <0.001
1 1,662 (3.0) 1,778 (3.0) 1,581 (3.2) 0.032
2 11,318 (20.5) 11,634 (19.5) 9,834 (20.2) <0.001
3 20,939 (37.9) 23,419 (39.3) 20,922 (42.9) <0.001
4 16,387 (29.7) 17,685 (29.7) 12,357 (25.3) <0.001
5 4,869 (8.8) 5,059 (8.5) 4,085 (8.4) 0.025
High acuity* 12,980 (23.5) 13,412 (22.5) 11,415 (23.4) <0.001
EMS utilization 26,676 (48.3) 28,871 (48.5) 25,297 (51.9) <0.001
Intentional poisoning 18,704 (33.9) 20,271 (34.0) 18,716 (38.4) <0.001
Types of intoxication
Gas 5,895 (10.7) 7,778 (13.1) 4,733 (9.7) <0.001
Pharmaceuticals 17,592 (31.9) 18,731 (31.4) 17,193 (35.2) <0.001
Pesticides 3,330 (6.0) 3,376 (5.7) 2,855 (5.9) 0.029

Values are presented as number (%).

ED: emergency department, EMS: emergency medical service, KTAS: Korean Triage and Acuity Scale

* KTAS 1-2

Table 2. Emergency department outcomes of poisoning patients visited emergency departments in 2018-2020 except January.

2018 2019 2020

(N=55,186) (N=59,588) (N=48,786) e

ED disposition <0.001
Discharge 36,948 (67.0) 40,780 (68.4) 32,682 (67.0) <0.001
Transfer out 2,292 (4.2) 2,194 (3.7) 1,481 (3.0) <0.001
Hospitalization 15,068 (27.3) 15,717 (26.4) 13,868 (28.4) <0.001
Death 441 (0.8) 427 (0.7) 419 (0.9) 0.029
pre-ED time, hour 1.3(0.7-4.2) 1.4 (0.7-4.8) 1.4(0.8-4.1) <0.001
EDLOS, hour 2.8 (1.4-5.6) 2.7 (1.4-5.3) 2.9 (1.5-6.0) <0.001
In-hospital mortality <0.001
Survived 54,291 (98.4) 58,715 (98.5) 47,919 (98.2) <0.001
Death 895 (1.6) 873 (1.5) 867 (1.8) <0.001

Categorical variables are presented as number (%). Continuous variables are presented as median (Q1-Q3).
ED: emergency department, EDLOS: emergency department length of stay
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42 6%; 202083, 41.8%; Table 3) AA| Al (2018, 23.5%7

Table 3. Baseline characteristics of acute poisoning patients hospitalized through emergency departments in 2018-2020 except

January.
2018 2019 2020
(N=15,068) (N=15,717) (N=13,868) AEILE
Sex <0.001
Female 8,013 (53.2) 8,602 (54.7) 7,689 (55.4) <0.001
Male 7,055 (46.8) 7,115 (45.3) 6,179 (44.6) <0.001
Age group <0.001
<10 340 (2.3) 285 (1.8) 217 (1.6) <0.001
10-19 1,075 (7.1) 1,082 (6.9) 921 (6.6) 0.254
20-29 1,550 (10.3) 1,757 (11.2) 1,953 (14.1) <0.001
30-39 1,504 (10.0) 1,591 (10.1) 1,373 (9.9) 0.811
40-49 2,177 (14.4) 2,212 (14.1) 1,813 (13.1) 0.002
50-59 2,657 (17.6) 2,676 (17.0) 2,245 (16.2) 0.005
60-69 2,038 (13.5) 2,246 (14.3) 1,911 (13.8) 0.141
70-79 2,128 (14.1) 2,127 (13.5) 1,885 (13.6) 0.262
>80 1,599 (10.6) 1,741 (11.1) 1,550 (11.2) 0.252
Intentional poisoning 7,986 (53.0) 8,477 (53.9) 7,843 (56.6) <0.001
Insurance, Medicaid 1,454 (9.6) 1,520 (9.7) 1,318 (9.5) 0.872
Route of ED visit <0.001
Direct visit 11,827 (78.5) 12,715 (80.9) 11,904 (85.8) <0.001
Transfer in 3,241 (21.5) 3,002 (19.1) 1,964 (14.2) <0.001
Initial mental status <0.001
Alert 8,478 (56.3) 8,697 (55.3) 7,462 (53.8) <0.001
Response to verbal stimulation 3,276 (21.7) 3,396 (21.6) 3,087 (22.3) 0.366
Response to pain stimulation 2,821 (18.7) 3,100 (19.7) 2,814 (20.3) 0.003
Unresponsive 493 (3.3) 500 (3.2) 471 (3.4) 0.583
KTAS <0.001
1 937 (6.2) 1,032 (6.6) 933 (6.7) 0.196
2 5,471 (36.3) 5,660 (36.0) 4,865 (35.1) 0.078
3 6,606 (43.8) 7,032 (44.7) 6,537 (47.1) <0.001
4 1,871 (12.4) 1,832 (11.7) 1,420 (10.2) <0.001
5 183 (1.2) 156 (1.0) 113 (0.8) 0.003
High acuity* 6,408 (42.5) 6,692 (42.6) 5,798 (41.8) 0.336
EMS utilization 8,390 (55.7) 9,276 (59.0) 8,918 (64.3) <0.001
pre-ED time, hour 2.0(0.9-6.1) 1.9 (0.8-5.7) 1.8(0.9-5.3) 0.013
EDLOS, hour 3.8(2.3-7.4) 3.7 (2.2-7.0) 4.2 (2.4-8.3) <0.001
Types of intoxication
Gas 1,597 (10.6) 1,575 (10.0) 1,170 (8.4) <0.001
Pharmaceuticals 8,164 (54.2) 8,690 (55.3) 7,914 (57.1) <0.001
Pesticides 2,192 (14.5) 2,185 (13.9) 1,925 (13.9) 0.17

Categorical variables are presented as number (%). Continuous variables are presented as median (Q1-Q3).
ED: emergency departments, EDLOS: emergency department length of stay, EMS: emergency medical service, KTAS: Korean Triage

and Acuity Scale
* KTAS 1-2
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2019\, 22.5%; 20203, 23.4%; Table 1) X} ¥4t} 3 %
7] o4 3el7t R gake] Hlge A T $Af (2018
W, 73.49%; 2019, 74.2%; 202014, 72.6%; Table 1)R} 319151
5 B 720184, 56.3%; 2019, 55.3%; 20201, 53.8%;
Table 3)0] W9ttt 2219 tiFd olF 4dd T5 I
oM =2 F= u]go] 2018 53.0%, 20199 53.9%,
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Table 4. Clinical outcomes of poisoning patient hospitalized through emergency departments in 2018-2020 except January.

2018 2019 2020

(N=15,068) (N=15,717) (N=13,868) e

Admission <0.001
General ward 7,768 (51.6) 7,550 (48.0) 6,471 (46.7) <0.001
IcuU 7,268 (48.2) 8,142 (51.8) 7,379 (53.2) <0.001
In-hospital mortality 0.143
Survived 14,614 (97.0) 15,271 (97.2) 13,420 (96.8) 0.143
Death 454 (3.0) 446 (2.8) 448 (3.2) 0.143
Length of Hospital stay, day 6.1+11.0 6.1+10.8 6.1+10.5 0.985

Categorical variables are presented as number (%). The continuous variable (Length of hospital stay) is presented as mean+standard

deviation.
ICU: intensive care unit

Table 5. Baseline characteristics of acute intentional poisoning patients visiting emergency departments in 2018-2020 except January.

2018 2019 2020
(N=18,704) (N=20,271) (N=18,716) p-value
Sex <0.001
Female 11,228 (60.0) 12,362 (61.0) 11,964 (63.9) <0.001
Male 7,476 (40.0) 7,909 (39.0) 6,752 (36.1) <0.001
Age group <0.001
<10 9 (0.0 6 (0.0) 4(0.0) 0.343
10-19 1,882 (10.1) 2,031 (10.0) 1,854 (9.9) 0.873
20-29 3,157 (16.9) 3,761 (18.6) 4,334 (23.2) <0.001
30-39 2,808 (15.0) 2,996 (14.8) 2,734 (14.6) <0.001
40-49 3,501 (18.7) 3,703 (18.3) 3,046 (16.3) <0.001
50-59 3,108 (16.6) 3,312 (16.3) 2,801 (15.0) <0.001
60-69 1,702 (9.1) 1,931 (9.5) 1,645 (8.8) 0.040
70-79 1,491 (8.0) 1,464 (7.2) 1,292 (6.9) <0.001
>80 1,046 (5.6) 1,067 (5.3) 1,006 (5.4) 0.349
Route of ED visit <0.001
Direct visit 16,401 (87.7) 18,174 (89.7) 17,338 (92.6) <0.001
Transfer in 2,303 (12.3) 2,097 (10.3) 1,378 (7.4) <0.001
EMS utilization 12,506 (66.9) 14,149 (69.8) 13,509 (72.2) <0.001
ED disposition <0.001
Discharge 8,890 (47.5) 9,992 (49.3) 9,598 (51.3) <0.001
Transfer out 1,373 (7.3) 1,284 (6.3) 838 (4.5) <0.001
Hospitalization 7,986 (42.7) 8,477 (41.8) 7,843 (41.9) 0.161
Death 287 (1.5) 299 (1.5) 265 (1.4) 0.636
pre-ED time, hour 1.5(0.8; 4.5) 1.5(0.8; 4.3) 1.6 (0.9; 4.3) <0.001
EDLOS, hour 4.3 (2.4;9.0) 4.2 (2.4;8.5) 4.7 (2.6;9.4) <0.001
Types of intoxication
Gas 1,822 (9.7) 1,895 (9.3) 1,458 (7.8) <0.001
Pharmaceuticals 10,409 (55.7) 11,196 (55.2) 11,019 (58.9) <0.001
Pesticides 2,431 (13.0) 2,461 (12.1) 2,036 (10.9) <0.001

Categorical variables are presented as number (%). Continuous variables are presented as median (Q1-Q3).
ED: emergency departments, EDLOS: emergency department length of stay, EMS: emergency medical service, KTAS: Korean Triage

and Acuity Scale
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oJ7k-e 20189 2.0A17F, 2019 1.9A17F, 20208 1.8A17FS.
A AL A Wl A AR TR 2018
3.8A17F, 2019 3 7A17F, 20209 424708 F7FsHITHp-
value<0.001, Table 3). B3k A Y3 F& FalolA] FEALA
A Y2018, 48.2%; 2019, 51.8%; 20204, 53.2%) 0.2
EAA 02§05 Stk (p-value (0.001, Table 4). ¢
A3 F5 FAlol|A] W ] APFE(2018'A 3.0%; 2019\ 2.8%;
20209 3.2%)2 FAALR Fofu|g Aozt fidTH(p-
value=0,143, Table 4),

Table 52 A7 AL F 54 5 Ao EAot}, =
21419 F3 7174 2020 o=} FAbe] &L AA| oAM=
52.5%3aL(Table 1), 9|54 F= 3xlo|A] oA 3alo] v]E

2 63.9%%tHTable 5). Z213-19 tl-§-3 o] Mol 40t) ol A]
AT F5 HlEo] 7Y 9o, I2U-19 tR3 o] ¥ =
20t ollX] =] F5o] 23210 2 71 Wt A=A T
A 2 TFAE 3 W gets 74971 2018 66.9%, 2019
d 69.8%, 20202\ 722% 2.2 F7tetlon, thE WA
A 9= 797} 20189 12.3%, 20194 10.3%, 2020 7.4%
02 7FA%gT). A 2o Yol EdRE A =
(2018'd, 9.7%; 2019\ 9.3%; 2020 7.8%)3} 5ok F5(2018
) 13.0%; 2019 12.1%; 2020 10.9%)2] H]&o] 74389
I oFE Z2E(20184, 55.7%; 2019'd 55.2%; 2020 58.9%)<]
Hl&o] S71el . Z2U-19 U438 o|F oA 5 A}
o] uA W A AR YR 2018 43417, 20199
427178, 20200 4. 7417k e 2 AojHtt. oA SEo] S5
Zg A7 $72olA Azksl= vlgol 20189 47.5%, 2019
49 3%, 2020 51.3%= F7}slga AYske v)-&o] 2018
7.3%, 20193 6.3%, 2020\d 4.5%90.2 A8t (Table 5).
Table 62 9=/ 5= SAlollA Yt S| SAdolnt, of

fra o] i T5 $Ate] o 23 HYd W AFEEL 2018
dE 330, 201995 2.8%, 20205 350082 AR
H-2Ju|3t 2folE Ho|A] th(p-value=0.057). & F=
02 st SAToA FEAA YUEL 2018HE 58.0%,
20199% 62.9%, 2020 % 62.6%20. 2 F21}-19 t]§-3) o]%
201895 B} Zvlstgl ot 201995 Kt 7HAast gt o %

A 25 3zl oY dFE FZ19 AZe EAFo g
23 zpol 7} %’iMEP (Table 6).

DISCUSSION

TE F7HF AR ARG (NEDIS) | A= Ho]E]
= 2 S0 g 74
F5 B9 osha, QA vske BAE Aol mm)
il P SR LH% she 35 BA5E gasige
o A S B4 ] 35 B Hlee 7kl 4
o202 o4z 200) 35 BAe] Hlgol S7bstelm ol o]
=4 3% BATAN o A% bt 35 99 B9
A oFE 35 o] FbgA 7 FE 5%
o gastgrt. A4 35 BATIE 2219 thid
F2 232 ) A Azbol el 3} vlawsho] of 0.1-
0.2A17ke] 243k 2polut QI ot U3 T Ao A=
SHA A ARl 219 tl-8) o] T2 0.4-0.541%F 2o
Hom FIAY ddEo] Skt & A= 29 Ui
g 7 e SEA WdE F5 FAe] 54 Ielst
I %5 BAsllon, o] Ad= 3 A W difr
ol th-3-37] g AT TN q) o] AR AHEE 5 k.
219 i 22 s i ol ZH)1 e A4l 17
ol A s 1AM =27, B, Ao AEAdS
77}*17“4* ATEo] HuHA o} Qiu 5 F= W
52,7305 tF o2 gt it AAEZAL Aol Yk T
9] 35%0f4 2119 B3 o] F FAAHQ AF-S T3S
25 B39t} Kathryn 582 vl U] thr]|3 AFtollA =
219 B3 ol 71E B A9 eo] ¢IR g ol 4
A A Al 9 A0 8 WSk 491 S0
98-8 W39 Y A} o] AjA oz 7had o] 6-3)
A7) BAHO 2 AR 5 93-S AN Lee T
Foh ;219 thir IR ol A AR A
A5t gle 49, o4, o8 35 B} lelglon 38
A1 QA8 712 A 22 gdto] Jria o | A
A9 A Feko @ g0 Ueshe Hlgol Z7ehelee

o [

Table 6. Clinical outcomes of intentional poisoning patient hospitalized through ED in 2018-2020 except January.

2018 2019 2020

(N=7,986) (N=8,477) (N=7,843) prele

Admission <0.001
General ward 3,338 (41.8) 3,142 (37.1) 2,933 (37.4) <0.001
Icu 4,632 (58.0) 5,332 (62.9) 4,906 (62.6) <0.001
In-hospital mortality 0.057
Survived 7,723 (96.7) 8,236 (97.2) 7,570 (96.5) 0.057
Death 263 (3.3) 241 (2.8) 273 (3.5) 0.057
Length of Hospital stay, day 5.9+£10.7 5.7+£10.2 5.6+9.5 0.213

Categorical variables are presented as number (%). The continuous variable (Length of hospital stay) is presented as mean=standard

deviation.
ICU: intensive care unit
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