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[Abstract]

In this paper, we propose impact factors and validity of blood variables on death of COVID-19
patients. The clinical-epidemiological data of 5628 COVID-19 patients, provided from Korea Disease
Control and Prevention Agency as day of 30th April 2020, were used. As results, impact factors of
death were dementia, older age, high lymphocyte, cancer, dyspnea, COPD, change of consciousness,
heart disease, high platelets, abnormal diastolic pressure and fever. The validities of blood variables for
death were high in the order of lymphocyte, hemoglobin, hematocrit, platelet and WBC. Therefore, risk
factors such as initial clinical characteristics, underlying disease and blood test results, could be

regarded for efficient management of COVID-19 patients.
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I. Introduction
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II. Methods

1. Data Selection
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2. Study Methods
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3. Analysis
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III. Results

1. Characteristics of Death
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2. Impact factors on Death
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3. Validity of blood variables on Death
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Table 1. Epidemiological

and Clinical Variables by patient type

Death (N=118)

Release (N=2841)

Variables Sub-Ttems n or M (% or SD) n or M (% or SD) p

Gender Male 66 (55.93) 1113 (39.18) 0.000%x*x*
Female 52 (44.07) 1728 (60.82)

Age (group) 8.15 =+ 0.97 5.48 + 1.93 0.000%x**

BMI (kg/m?) Normal 43 (36.44) 1173 (41.29) 0.340
Abnormal 75 (63.56) 1668 (58.71)

SBP (mmHg) Normal 27 (22.88) 686 (24.15) 0.838
Abnormal 91 (77.12) 2155 (75.85)

DBP (mmHg) Normal 51 (43.22) 1059 (37.28) 0.226
Abnormal 67 (56.78) 1782 (62.72)

Heart Rate (n) 89.76 £ 20.49 85.07 £ 14.72 0.015%*

Body Temperature (°C) 37.16 £ 0.80 3692 £ 0.57 0.002x*x

Fever Yes 54 (45.76) 653 (22.99) 0.000**x*
No 64 (54.24) 2188 (77.02)

Cough Yes 53 (44.92) 1264 (44.49) 1.000
No 65 (55.09) 1577 (55.51)

Sputum Yes 44 (37.29) 831 (29.25) 0.076
No 74 (62.71) 2010 (70.75)

Sore Throat Yes 6 (5.09) 466 (16.40) 0.002x*x
No 112 (94.92) 2375 (83.60)

Rhinorrhea Yes 2 (1.70) 266 ( 9.36) 0.007=*
No 116 (98.30) 2575 (90.64)

Muscular Pain Yes 11 ( 9,32) 442 (15.59) 0.087
No 107(90.68) 2399 (84.44)

Fatigue Yes 11 ( 9.32) 143 ( 5.03) 0.065
No 107 (90.68) 2698 (94.97)

Dyspnea Yes 64 (54.24) 337 (11.86) 0.000**x*
No 54 (45.76) 2504 (88.14)

Headache Yes 7 (5.93) 460 (16.19) 0.004x*x
No 111 (94.07) 2381 (83.81)

Change of Consciousness | Yes 8 ( 6.78) 6 (0.21) 0.000%x*x*
No 110 (93.22) 2835 (99.79)

Vomit/Nausea Yes 10 (8.48) 151 ( 5.32) 0.202
No 108 (91.53) 2690 (94.69)

Diarrhea Yes 9 (7.63) 222 ( 7.81) 1.000
No 109 (92.37) 2619 (92.19)

Diabetes Mellitus Yes 51 (43.22) 380 (13.38) 0.000%***
No 67 (56.78) 2461 (86.62)

Hypertension Yes 70 (59.32) 627 (22.07) 0.000%**x*
No 48 (40.69) 2214 (77.93)

Heart Failure Yes 9 (7.63) 25 ( 0.88) 0.000%***
No 109 (92.37) 2816 (99.12)

Coronary Artery Disease | Yes 13 (11.02) 99 ( 3.49) 0.000%x*x*
No 105 (88.98) 2742 (96.52)

Asthma Yes 7 ( 5.93) 73 ( 2.57) 0.055
No 111 (94.07) 2768 (97.43)

COPD Yes 4 (3.39) 24 ( 0.85) 0.021=
No 114 (96.61) 2817 (99.16)

Chronic Kidney Disease Yes 10 ( 8.48) 27 ( 0.95) 0.000%x*x*
No 108 (91.53) 2814 (99.05)

Cancer Yes 12 (10.17) 83 ( 2.92) 0.000%x*x*
No 106 (89.83) 2758 (97.08)

Chronic Liver Disease Yes 2 (1.70) 44 ( 1.55) 1.000
No 116 (98.30) 2797 (98.45)

Rheumatoid Disease Yes 1 (0.85) 24 ( 0.85) 1.000
No 117 (99.15) 2817 (99.16)

Dementia Yes 35 (29.66) 78 ( 2.75) 0.000%x*x*
No 83 (70.34) 2763 (97.25)

Hemoglobin (g/dL) Normal 61 (51.70) 2370 (83.42) 0.000%x*x*
Abnormal 57 (48.31) 471 (16.58)
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Hematocrit (%) Normal 5 (46.61) 2291 (80.64) 0.000%***
Abnormal 3 (53.39) 550 (19.36)

Lymphocyte (%) Normal 6 (22.03) 2191 (77.12) 0.000*x*x*
Abnormal 2 (77.97) 650 (22.88)

Platelet (10%/pL) Normal 8 (57.63) 2498 (87.93) 0.000%***
Abnormal 0 (42.37) 343 (12.07)

WBC (10°%/pL) Normal 8 (66.10) 2236 (78.70) 0.002*x*
Abnormal 0 (33.90) 605 (21.30)

*(p<0.05), *x(p<0.01), ***(p<0.001),

BMI (Body Mass Index),

SBP (Systolic Blood Pressure), DBP (Diastolic Blood

Pressure), COPD (Chronic Obstructive Pulmonary Disease), WBC(white blood cell)

The Hazard Ratios for Death of COVID-19 patients

HR (95% CI)

Age (year) . —— 539" (2.60-10.78)
B = ‘_‘_-‘_' 068" (042- 1000
—;— 138 (OOL-2. 11
SBF rmm!{b —-_— (1.28-0.89)
DBP (munHg) P (1.24-3.31)
Heart Rate (n) E A L.00-1.02)
Body Temperamre (Ch (0.69-1.28)
Hemaogiobin (grdLy (D.46-]1 95y
Hematocrit (%) —_—l——
Lymphocyte (e} : —_—
Platelet ( 10%pL) it —m—
WEC | 10% L) ——
Fever i
Cough — -
Sputam —
Sore Throat —,——
Rhinorrhea E 3 -
Muscular Pain i
Fatigue
Dryspoea : —am—
Headache _—a. . ¢
Change of Consciousmess t |
VomitMNausea — -
Diarrhea — s - -
Dinbetes Mellitus .
Hypertension —.,—
Heart Failure ey
Coronary Artery Disease -
Asthma P I —
COPD -
Chronic Kidney Disease . B (1.54-6.76)
Cancer F ., {2.15-8.47)
Chromic Liver Disease . (0.0%-1.50)
Rheumatoid Disease . (0.30-17.50)
Dementin R (41 T-LLEG)
0.1 0.z (L] 1 p ] 5 10
HR<1 Release || HR>1 Death

Fig. 1. The hazard ratios for death in COVID—19 patients

ROC Curve of Blood variables for Death due to COVID-19

0.8
1

0.6

Sensitivity

0.4
L

— = LYMPHO
- HGB
= HCT
PLT
- WBC

J | | | T T
10 08 06 04 02 00

Specificity

0.2

Fig. 2. ROC curve of blood variables for death in
COVID-19 patients
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IV. Conclusions
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