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The Etiologies of Altered Level of Consciousness in the Emergency

Department: Before versus after Coronavirus Disease-19

Dong Hwan Kim, MD, Jae Cheon Jeon, MD, In-Cheol Kim, MD?, Yaerim Kim, MD?, Yong Won Cho, MD",
Keun Tae Kim, MD"

Departments of Emergency Medicine, Internal Medicine’, and Neurologyb, Keimyung University School of Medicine,
Daegu, Korea

Background: Altered level of consciousness (ALC) is a challenging condition in the emergency department (ED). We
evaluated the clinical characteristics, causes, and prognosis of adult patients presenting with ALC at an ED of a university
hospital.

Methods: The medical records of patients with ALC who visited the ED of a university hospital from February 2019 to
November 2020 were reviewed to compare before and after the outbreak of coronavirus disease-19 (COVID-19) in Daegu,
South Korea. The cause of ALC, its classification, the patients’ destinations, and prognosis were carefully decided and
compared.

Results: A total of 1,851 patients with ALC in ED consisted of 1,068 before COVID-19 (BC; to February 17th, 2020) and 783
after COVID-19 (AC; from February 18th, 2020) were investigated. The all-time leading cause of ALC in ED was systemic
infection (29.2% in BC, 25.0% in AC), followed by metabolic cause (21.0%) in BC and stroke (18.4%) in AC. Extra-cerebral
etiologies of ALC were 1,206 (65.1%). The overall mortality of ALC in ED was 12.3%, consisting of 11.0% in BC and 14.2%
in AC. During the daytime (07:00 to 18:59), patients in overall 1,179 patients (63.7%) with ALC visited ED, consisted of 665
(62.3%) in BC and 514 (65.5%) in AC.

Conclusions: This study demonstrated the extra-cerebral etiologies as the major causes of ALC in the ED. And there have
been shifts in the etiology of ALC in ED.
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Figure 1. Enrollment, destinations from emergency department, and results of patients with altered level of consciousness. ED; emergency
department, BC; before coronavirus disease-19, AC; after coronavirus disease-19, ICU; intensive care unit.

Table 1. Demographic data of the patients with ALC in the ED

Precorona (n=1,068) Postcorona (n=783) v () p-value

Sex, female 498 (46.6) 336 (42.9) 0.052°
Age (years) 69.05+16.1 67.25£17.2 0.021°

<29 25(2.3) 39(5.0) 11.618 (0.114)°

30-39 52 (4.9) 35(4.5)

40-49 56 (5.2) 42 (5.4)

50-59 140 (13.1) 111 (14.2)

60-69 178 (16.7) 133 (17.0)

70-79 280 (26.2) 192 (24.5)

80-89 300 (28.1) 211 (26.9)

>90 37 (3.5) 20 (2.6)
Stay time in ED (hours) 18.87+23.04 18.27+22.29 0.575°

Values are presented as mean+standard deviation or number (%).

ALGC; altered level of consciousness, ED; emergency department.

“-test; "Chi-square test.
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Table 2. The causes of ALC in the ED
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BC (n=1,068) AC (n=783) )
Systemic infection 312 (29.2)" 196 (25.0)" 62.897 (0.000)
Metabolic cause 224 (21.0) 143 (18.3)
Stroke 186 (17.4) 144 (18.4)
Cardiogenic 69 (6.5)" 22 (2.8)"
Seizure 74 (6.9) 67 (8.6)
Toxicity 96 (9.0)* 108 (13.8)"
Psychiatric 19 (1.8) 17 (2.2)
Traumatic brain injury 12 (1.1)* 45 (5.7)°
CNS infection 9 (0.8) 7(0.9)
Undetermined 67 (6.3) 34 (4.3)

Values are presented as number (%) unless otherwise indicated.

ALC; altered level of consciousness, ED; emergency department, BC; before coronavirus disease-19, AC; after coronavirus disease-19, CNS; central

nervous system.
*Bonferroni correction method.

Before coronavirus disease-19

TBI CNS infection Undetermined

12 (1.1%, 9(0.8%) \67 (6.3%)
Psychiatric \ ’
19(1.8%)_
Systemic infection
312 (29.2%)

Metabolic cause

Sivlts 224 (21.0%)

186 (17.4%)

Psychiatric
17 (2.2%)

g

Cardiogenic
22 (2.8%)

After coronavirus disease-19

7(0.9%

)

CNSinfection ~ Undetermined

34 (4.3%)

\

Metabolic cause
143 (18.3%)

Systemic infection
196 (25.0%)

Stroke
144 (18.4%)

Figure 2. The etiologies of altered level of consciousness in emergency department. Left, before coronavirus disease-19; right, after coronavirus
disease-19. The all-time leading cause of ALC in ED was systemic infection (29.2% in BC, 25.0% in AC), followed by metabolic cause (21.0%) in
BC and stroke (18.4%) in AC. Extra-cerebral etiologies of ALC were 1,206 (65.1%), consisted of 720 (67.4%) of BC and 481 (62.2%) of AC. TBL;
traumatic brain injury, CNS; central nervous system, ALC; altered level of consciousness, ED; emergency department, BC; before coronavirus

disease-19, AC; after coronavirus disease-19.
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Table 3. Destinations of ALC after ED

Destination BC (n=1,068) AC (n=783) xz »)
Death 52 (4.9) 40 (5.1) 18.466 (0.001)
General ward 322 (30.1) 260 (33.2)

IcU 267 (25.0) 225 (28.7)

Transfer to other hospital 204 (19.1)" 93 (11.9)*

Home 223 (20.9)° 165 (21.1)"

Values are presented as number (%) unless otherwise indicated.

ALC; altered level of consciousness, ED; emergency department, BC; before coronavirus disease-19, AC; after coronavirus disease-19, ICU; intensive
care unit.

“Bonferroni correction method.

Table 4. Cause analysis of ALC in ED by time zone, BC

. Total Systemic Metabolic . . . .. L CNS Undeter
Time zone (n=1,068) infection cause Stroke  Cardiogenic Seizure  Toxicity Psychiatric TBI infection  mined
00:00to 00:59 31 (2.9) 8(25.8) 9(29.00 5(l6.1) 1(3.2) 3(9.7) 2(6.5) 2(6.5) 0(0.0) 1(3.2) 0(0.0)
1:00 to 1:59 18 (1.7) 5(27.8) 3(16.7) 5(5.6) 4(22.2) 1(5.6) 3(16.7)  0(0.0) 0(0.0) 0(0.0) 1(5.6)

2:00 to 2:59 25(23)  6(24.0) 6(24.0) 1(40)  3(12.0) 3(12.0) 3(120) 0(0.0)  0(0.0) 0(0.0) 3(12.0)
3:00 to 3:59 212.0) 6(28.6) 1(48) 3(143) 5(238) 0(0.0) 5(238) 148  0(0.0) 0(0.0) 0(0.0)
4:00 to 4:59 20(1.9)  2(10.0) 6(30.0) 3(150) 1(5.0)  2(10.0) 4(200) 1(50) 1(50) 0(0.0) 0(0.0)
5:00 to 5:59 22@2.1) 4182 4(182) 6(273) 3(13.6) 209.0) 145 145  1@5 000 0(0.0)
6:00 to 6:59 25(23) 52000 4(16.0) 4(160) 2(8.0)  2(80) 5(20.0) 0(0.0) 0(0.0) 0(0.0) 3(12.0)
7:00 to 7:59 35(3.3)  7(20.0) 10(28.6) 5(143)  4(114) 4(1l4) 2(57)  0(0.0) 129 0(0.0) 257
8:00 to 8:59 40(3.7)  8(200) 7(17.5) 6(15.0) 3(7.5)  4(10.0) 6(150) 125  0(0.0) 0(0.0) 5(12.5)
9:00 to 9:59 70(6.6) 25(357) 15@2L4) 11(157) S5(7.1) 229 5(7.1)  0(0.0) 1(14) 0(0.0) 6(8.6)
10:00t0 10:59  64(6.0) 20(31.3) 15(234) 11(172) 3@&7)  4(63) 578 231 231 000 2@3.0)
11:00t0 11:59  75(7.0) 22(29.3) 17(22.7) 13(17.3) 10(133) 5(67) 1(13) 1(13) 1(13) 227 3(4.0)
12:00t0 12:59 60 (5.6) 22(367) 10(16.7) 12(20.0) 3(5.0)  3(50) 2(33) 1(L7)  0(0.0) 1(L7) 6(10.0)
13:00t0 13:59  57(5.3) 16(28.1) 12(21.1) 9(158) 1(1.8)  4(7.0) 9(158 0(0.0) 235 0(0.0) 5(8.8)
14:00 to 14:59 50 (4.7) 17(34.0) 13(26.0) 8(16.0) 2(40)  2(40) 2@0) 1200 0(0.0) 120 4(8.0)
15:00t0 15:59  61(5.7) 23(37.7) 9(148) 14(23.0) 4(66) 349 349 1(1.6) 1(1.6) 1(1.6) 4(6.6)
16:00t0 16:59  61(5.7) 19(31.1) 16(262) 12(197) 2(33)  4(66) 3@9  0(0.0) 0(0.0) 1(1.6) 4(6.6)
17:00 0 17:59 49 (4.6) 14(28.6) 10(204) 8(163) 1(20)  3(61) 8(163) 1200 120 120 2@&]1)
18:00t0 18:59  43(4.0) 12(27.9) 8(18.6) 5(11.6) 4(93) 2@&7) 7(163) 1(23) 0(0.0) 0(0.0) 4(9.3)
19:00t0 19:59  67(63) 21 (31.3) 15(224) 8(11.9) 3(4.5) 8(11.9) 5(7.5)  1(1.5)  0(0.0) 1(L5) 5(7.5)
20:00t020:59  59(5.5) 18(30.5) 11(18.6) 14(237) 2(34)  4(68) 585  1(L7)  1(L7) 0(0.0) 3.1
21:00t021:59 48 (4.5) 15(313) 10(20.8) 8(167)  3(6.3) 5(104) 2(42) 1@  0(0.0) 0(0.0) 4(83)
22:00t022:59  39(3.7) 10(25.6) 9(23.1) 10(25.6) 0(0.0)  0(0.0) 6(154) 2(51)  0(0.0) 0(0.0) 2(5.1)
23:00t023:59  28(2.6) 7(25.0) 5(17.9) 9(32.1) 0(0.0)  4(143) 2(7.1)  0(0.0)  0(0.0) 0(0.0) 1(3.6)

Values are presented as number (%).
ALC; altered level of consciousness, ED; emergency department, BC; before coronavirus disease-19, TBI; traumatic brain injury, CNS; central nervous
system.
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Table 5. Cause analysis of ALC in ED by time zone, AC
Time zone (n"l;o7tgl3) 1813];: ;ril:)iz Mzzlt;(;lic Stroke  Cardiogenic = Seizure Toxic  Psychiatric TBI inf(ljeljtison [iqulsleetgr
00:00 to 00:59 33(42) 8(242) 5(152) 2(6.1) 2(6.1) 309.1) 9(27.3)  0(0.0) 309.1) 0(0.0) 1(3.0)
1:00 to 1:59 18(2.3) 3(167) 4(222) 1(5.6) 0(0.0) 1(5.6) 7(38.9) 0(0.0) 1(5.6) 0(0.0) 1(5.6)
2:00 to 2:59 13(2.7) 6@462) 1(7.7) 1(7.7) 0(0.0) 0(0.0) 3(23.1) 0(0.0) 1(7.7) 0(0.0) 1(7.7)
3:00 to 3:59 12(1.5)  3(25.00 0(0.0) 2(16.7) 0(0.0) 2(16.7) 4(33.3) 0(0.0) 1(8.3) 0(0.0) 0(0.0)
4:00 to 4:59 9(l.1) 3(33.3) 3(333) 1(1L1) 0(0.0) 0(0.0) 2(222)  0(0.0) 0(0.0) 0(0.0) 0(0.0)
5:00 to 5:59 14(1.8) 1(7.1) 3214 1(7.D) 1(7.1) 3(21.4) 3(21.4) 0(0.0) 2(14.3)  0(0.0) 0(0.0)
6:00 to 6:59 17(2.2) 4235 2(11.8) 4(235) 0(0.0) 2(11.8)  3(17.6)  0(0.0) 1(5.9) 0(0.0) 1(5.9)
7:00 to 7:59 2329 2187 6(26.1) 7(304) 0(0.0) 2(8.7) 2 (8.7) 1(4.3) 1(4.3) 0(0.0) 2(8.7)
8:00 to 8:59 35(4.5)  7(20.00 7(20.00 5(14.3) 1(2.9) 4(11.4) 8(229 1(2.9) 129 0(0.0) 1(2.9)
9:00 to 9:59 46 (5.9) 14(30.4) 6(13.00 10(21.7) 2(4.3) 4(8.7) 4 (8.7) 1(2.2) 2(4.3) 2(4.3) 1(2.2)
10:00 to 10:59 59(7.5) 24(40.7) 11(18.6) 9(15.3) 1(1.7) 4(6.8) 6(10.2)  0(0.0) 2(3.4) 1(1.7) 1(1.7)
11:00 to 11:59 55(7.0) 17(30.9) 9(16.4) 10(18.2) 3(5.5) 2(3.6) 7(12.7) 1(1.8) 1(1.8) 2(3.6) 3(5.5
12:00to 12:59  42(5.4) 11(26.2) 7(16.7) 13(31.0) 0(0.0) 3(7.1) 4(9.5) 0(0.0) 2(4.8) 0(0.0) 2(4.8)
13:00 to 13:59 50(6.4) 7(14.0) 12(24.0) 10(20.0) 4(8.0) 2(4.0) 5(10.0) 4(8.0) 3(6.0) 0(0.0) 3(6.0)
14:00 to 14:59 38(49) 7(184) 14(36.8) 3(7.9) 1(2.6) 7(18.4) 1(2.6) 0(0.0) 4(10.5) 0(0.0) 1(2.6)
15:00 to 15:59 43 (5.5) 12(279) 6(14.0)0 8(18.6) 1(2.3) 1(2.3) 4(9.3) 247 5(11.6) 0(0.0) 4(9.3)
16:00 to 16:59 40(5.1) 8(20.0) 10(25.00 7(17.5) 1(2.5) 4(10.0) 1(2.5) 2(5.0) 2(5.0) 1(2.5) 4 (10.0)
17:00 to 17:59 41(52) 13(3L7) 8(19.5) 5(12.2) 1(2.4) 4(9.8) 7(17.1) 1(2.4) 2(4.9) 0(0.0) 0(0.0)
18:00 to 18:59 42(5.4) 14(333) 3(7.1) 9(21.4) 2 (4.8) 5(11.9)  3(7.1) 0(0.0) 5(11.9)  0(0.0) 1(2.4)
19:00 to 19:59 38(49) 11(289) 9(23.7) 9(23.7) 0(0.0) 3(7.9) 4 (10.5) 1(2.6) 0(0.0) 1(2.6) 0(0.0)
20:00 to 20:59 32(4.1)  6(18.8) 5(15.6) 7(21.9 0(0.0) 2(6.3) 5(15.6) 2(6.3) 3(9.4) 0(0.0) 2(6.3)
21:00 to 21:59 18(2.3) 2(11.1) 5(27.8) 4(222) 1(5.6) 1(5.6) 4((222) 0(0.0 0(0.0) 0(0.0) 1(5.6)
22:00 to 22:59 41(52) 7(17.1) 4(9.8) 13(31.7) 0(0.0) 6(14.6) 7(17.1) 1(2.4) 0(0.0) 0(0.0) 3(7.3)
23:00 to 23:59 24(3.1) 6(25.00 3(12.5 3(12.5) 1(4.2) 2(8.3) 5(20.8) 0(0.0) 3(12.5) 0(0.0) 1(4.2)

Values are presented as number (%).
ALGC; altered level of consciousness, ED; emergency department, AC; after coronavirus disease-19, TBI; traumatic brain injury, CNS; central nervous

system.
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