SHEHAIOE A HEH5| =2 3|

[ oTr o = [
Journal of The Korea Society of Computer and Information
Vol. 25 No. 11, pp. 179-185, November 2020
https://doi.org/10.9708/jksci.2020.25.11.179

Impact Factors and Validity of Blood Variables on Death in COVID-19
patient: Using Data of Korea Disease Control and Prevention Agency

Yu-Rin Kim*, Seoul-Hee Nam#** Seon-Rye Kim#+*

*Professor, Dept. of Dental Hygiene, Sila University, Busan, Korea
*+Professor, Dept. of Dental Hygiene, Kangwon National University, Samcheok, Korea
=xxAdjunct Professor, Dept. of Pharmacy, Kangwon National University, Chuncheon, Korea

[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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3. Analysis
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III. Results

1. Characteristics of Death

Table 13} Zo] COVID-19 SAIAL & AFRRE Attt
gEsH AjRte] QR 54l ot AolS atolgt Ay
JEOIA A2 oAAREDH FAPT O Wt UoloflA
A2 7000l sHigsh= 82180 Wkttt AAZAI4 3
257] AT o] FY2 APt AE BT B
o Woty, Aukpel AlRofA MEHCE Aol O =Sk
ot 2E, V1A, U9, = 78 o5e TE/HH,
OJATHRE LE/QA], AALA AT BE 25 T
7F o WIRIGE QAHSH= AFOlA] QI 7 H EoiT.
Tk, ARAL TARH AAL oEg, AR 4 &
OHE] A /AT A, ool AFga) AE w& glny
7F O WOIRIRE, WEYL ATGollA] “IEF 7T o Eok.
USRI OIA Sl L 2Rl Fag, WE = AN
o AE B Aol o WOIAISE Hrpel slupE e
Ex APGollA HIAY o] o wor.

o2 A=0lA COVID-19 EXIRPE 1EY, T,
AT A 22 Aol Al BF =2 AYES
Holthy W ustRith{12-15]. Guan F{13]9] A-Lof|A]
COVID-19  &ZIAMAN  Helde Fde=z HF
(88.7%), 71%1(67.8%), T 2(38.1%), 712H(33.7%), 35
2H18.7%), AN52(13.9%), 235(14.9%), ==(13.6%
Q32H11.5%) 59 5740l Wang -5{14]> LE(98.6%
T 2(69.6%), 7131(59.4%), A1LEX|(39.9%), ==

o

.6%).
.6%).

(34.8%), 33TH(31.2%), 712(26.8%), A E(17.4%),
2AK10.1%) Sol2tal B skt of2iet S-S HIFL.
2 2 AFoA COVID-19 IR Akl AEAL]
E42 2olslqict. COVID-192 AMYEH SxIAb= ofat
Hoh gAPE o gL, vol= Agujjsteict. = A
FE0] 20209 108 1 7% 1.75%1H] Hlsf og2]o}
o] X E2 10%7t d= ol =7t S0l 7h
ALl Thet AT AlREE, AT § AL HE, 9=
A AL dBrle o F 9BAlY 2F ARt o=
735kl QICHOL ERE 2 Atoll A COVID-192 Apgst
Atge] Aepeet Al2o] AEST AFRFEO o 9kl 1
&t oJAjsto] oigh Z]A7dgtol Il

2. Impact factors on Death
Fig. 10]A ¥+= Zia} 2ol COVID-19 &AIRIY] AR
o tfgt 9jdaclos Aozt 9om 7.038, Lol7t o

-

5
92 5308, ALR 2&]7F 0w 4.66H], Qo] 9lo
W 4.274), sEaao] glom 3.258), YHdmAlY HE

A

gho] Qlot 3.224l, oJAlHeyt Qlo™ 3.13ul, AA
gho] Qlo™ 2.24u)], A% £A7F =OH 2.144f, o]
7] @Yol "R gol 2.028], Fo] U™ 1.698 ARRF
Yol =orle Eelstitt.
W2 A-{13-15]0014 COVID-19 xIAE ndeY,
CAVAS 3 ot A2 ARo] Qe A =2 A
S wolchy Buslgich. B oA s Auj} glo
7.038}, Lo|7F W45 5,394, Qo] Qlow 4.274f,
o] 1ot 3.258), THduA] wHAgto] glow
3.224l, QJAlRsr} Qlot 3.13uj, AlEEto] Qo
2.244), o|g7] o] ulggolH 2.028), Fo] o™
16981 Aol solstct.  ole
SARS-CoV-27} 1@} Gty AN =2 o]&h5
= UEtdle= O A2} dR|sk= Zatz of2igh 7]
A7EagE 7H SRl ol AL Qs ol ACE
AAA|A|(angiotensin converting enzyme inhibitor)2}
ARB(angiotensin receptor blocker)?t SARS-CoV-2
of chst Z1le} TS ol 2ol et 2% QA 2

Aol tiet A7t A= ofop & Zlori{16-18].

I ok g2
0

o 8 o2 |
Jom’

olxle

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

ROC Curve of Blood variables for Death due to COVID-19
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Fig. 2. ROC curve of blood variables for death in
COVID-19 patients
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IV. Conclusions
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