Ejinnefa

ZIHS3dl 10-2023-0007793 ggﬁ"

(19) RV =E3H(KR) (11) F/AWM3E  10-2023-0007793
(12) 3NESFR(A) (43) AL 20239019213
(561) FAES &7 (Int. Cl.) (71) &¢4<¢
GI6H 50/80 (2018.01) GO6N 20/00 (2019.01) AA e AErEE T
Go6Q 50/22 (2018.01) GI6H 10/60 (2018.01) AEERA MPET AHZ 50 (NES, A4
GI6H 50/20 (2018.01) GI6H 50/30 (2018.01) skal)
GI6H 50/50 (2018.01) daHEr|ed
(52) CPCE3]Z+ g 7T etE 291(743 %)
GI6H 50/80 (2018.01) (72) LA
GO6N 20/00 (2021.08) = %
(21) iwﬂi 10-2021-0088550 T N
(22) 2 2} 2021307406 AesEd 4T M2 35, 102% 14052 (
=4 = S 237F, SN E S 1EA])
@A}ﬂ?mx} 2021307406 o] A
HEEHA JEeXF A TSR 108-6, BF 803
F(Agrs, AFolrE)
(Reo] 7<)
(74) A=A
oL, AAE
AA A 5 F 8 T
(54) o] A AFE A vloly 2 gE Y dolA ZEH EAE HF B/ AT HFY 2=
o4& 2dS AT g I 2 FA
(57) 8 ¢F
2o e Ay A4 doly 2 o5 2 ShelA gdy #xE HF ERsE] g Wy X #3 A
olty, FAIHoR, B e Agd oF Y dlolA AW A AMYES WdEREE FHEFH BRI A F
Aol QA #e AT, AgE QA dojE stelA AW BAE HAH BFHEV] AT HA9 FEE 45 B
A AFstr] sk Y D FX ol #3k Floln}.
0] #F = - %3
* +ol HOIE 78 & g%

S XL0ll Chatof a1el %é%

Ee= 200 HE5H

CIOIHE




ZIHSd 10-2023-0007793

(52) CPCESEF A4
GO6Q 50/22 (2021.08) EEHA] A AW IR 67, 102% 24065 (&
GI6H 10/60 (2021.08) 2FE57F, A ERT)

GI16H 50/20 (2018.01)
G16H 50/30 (2018.01)
G16H 50/50 (2018.01)
(72) &=}
etAE
NEEMA] A o]E 2 347, 15% 9055 (A4
a5, AlsololgtE)
A4
AEEMA =91 BA 22087 20, 208 415%

o] S AYg F7ATFINEANY
A 7 & 1465033326
AW & HW20C2103010021
B3] BAEA R
A HE (GAE) 718 S EANgsd
AL 2wk 712 ) (R&D)
A 3} A COVID-19 9]F #xleo] 7] A¥Ade §3 ~nfE dugF 7
7] o & 1/1

A =24 7] AA st Abshe =t
A7 2021.03.01 ~ 2021.12.31

o




X o
o

1o 4z
o Ty
2 Lo

oz

B

o

N

i
o N,
ox

o
N

ol

=,
2
2
Lo oy
o
o
)
iih)

o
)
ot

>

ok
e

== me 2AgEm,

& 7hsd Ao dhiel

& %

A=

2AT% 3
A2 el 3dolA,

25:0] ol

=

ul

&7 38L& 4384 do]E (demographic data), &J3H# =ut

o]@-?ﬁl

=
blood pressures), ©|¢”] ¥t (diastolic blood pressures), AE5
temperature), A& A4 (body mass index)?] 77} HlolH #¥& E3Fslar,

3|

A Ea) 2

7] o8ty Fduk A3k (medical comorbidities)< ¥t (hypertension), B
A (heart failure), A &# A3 (cardiovascular disease), 2] (asthma),
vk w4 # A3k (chronic obstructive pulmonary disease),
disease), A7} WH A3k (autoimmune disease), X" (dementia),

(pregnancy) 2 94l 4= (pregnancy weeks)2] 127}#] dlolH &8 ¥3¢5}aL,

disease),
o)
-

_3_

ot Haeo] HlolH

i
a1
s

SIHS31 10-2023-0007793

S|
&

o shtel ZzAAE

=

=

A7

371 A= A

zE2

i

A% (medical comorbidities),
dlo]E (clinical data) 2 234 do]E (laboratory data)®| 47}A 7helarg]l 2 FA WL,

A& (body

betes mellitus), A%
A3 (chronic kidney
7t A3 (chronic liver

=0
T4

(d

Al

R

%
_"

g

ia
2
IRt

1
3

(malignancy), 4!



SIHS31 10-2023-0007793

71 944 dlole (clinical data)© WE (fever), 713 (cough), 2% AA (sputum production), 5%
(myalgia), 2 (fatigue), ¢1¥% (sore throat), 3% (rhinorrhea), %<& % (shortness of breath),
E (vomiting), AA} (diarrhea), 7% (headache) % 2]2] W3} (altered consciousness)2] 137}#] ®Hlol¥
ys xgsta,

A7 A golE (laboratory data)®= S EZ2Y (hemoglobin), dFIEAH (hematocrit) W 5
(white blood cell count), HX (lymphocyte) ¥ A 4= (platelet count)®] 57}4 dHlolE] #38& X3}
3k,

ks

AT 4

A3 &ell oA,

4] Bae]l FEE dZ Rl Pt B FLt 29, FL- 29 Pl REe PAE,

A7) FALY Bde A7) B54=9] dlole] f8 E3E = 37714 dHolH §3S BF AFESIEE FAE I,

71 F-Lt B 177H dloly §3& ARetes TAE A, 7] 177 dleld #3L A37] et o]
E] (demographic data)ell X35 += 7714 dlol8 +&, 7] A8 do]¥ (laboratory data)o] ¥3t%+= 57}
A dHole 3, 3% ¥ (shortness of breath), I8¢t (hypertension), A|vl (dementia), T=H

(diabetes mellitus) 2 ¢J2] W3} (altered consciousness)ES ¥3SFslaL,

ol

7] FHl- RS A7) 377HA HolH T 471 AdA delgel 3= 57H4] dlolE FdS AlLl7 32

_I_Ql_
A dolel §3E AETES T,

_._4

7] F-L- BEe 117HA] dloly F3S AMSSIES A5, 7] 117HA4 dole 32 7] G384 dlo]
B (demographic data)ol X3tH+= 77F4 dloly £38, & <& (shortness of breath), 3¢t
Kel

(hypertension), X" (dementia) % Wx® (diabetes mellitus)< X33},

iy

AT 5
A4 ol oA,

7] B

Lo

e

Tk oS 2dd tig A =9,

Fl+ 29, F-L+ 29, F+L- 29, F-L- 299 FAR 52,

TR ALE THES Wode] EAstEA] o itk JRE Y] 48 AR 9sle] 9 ¥ #AFE o
¥3tslar,

A7 A BRE $3A (intensive care unit, ICU) #x} EFe At B4 (general ward) A} E/F=2

ScEES

47) sgel 7] MR WA @ oldelm FRAMe) AE ST Be] EANE A%, 47 BA BRE
F84 B4 ¥R A9,

47) el 7] M A @ WAL Y] FRAMG ALE SbsR el EANA B AF, ]



10-2023-0007793

ol

=

=

H

el
=)

Z2AME

3L

bl

5]

Hol %

w
Ny

=

A7 Al 715

1

o
el

A

o

e 7S, AFE A5 7

°©

ol A

[<)

ol A

8 o 29

of W Py 5
S

% 7l

i

k)
w

=i
=
= A

glo]e]

ks

o, B

]

VS
|

A gk

e 47
7 & & o
ojtk. 74

A1

[0001]

A

L
NJo
Nfo

o

~
o

TH
N
ﬂ,.vl

atar, A

iy

KeN
=

o]
=4

EE

=

dogown, 2021 d 4 4 @A AAAFCR 150,110,310 Fo] &= 2 3,158,792 Ho| Ay

(e}
27} ATk, COVID-192 ¢

=

(pandemic)

I A

2019 d F=E1} Blole]2 AW (coronavirus disease 2019, COVID-19)¢] 2HEL A % ¢

[0003]

ol
™

ol

oz MA BAZ]F (World Health Organization, WHO)®] 7Fol= )¢l

o°
S

ofell gk o

7}4) ¥ (one-size—fits

ol M&Hd

}_

)

o))

A%, WHOS] 7hol= ghel

ix

W

M
I~

o

AeatA *

KN
=

all approach)

o7
"

=
;ﬁ
o

o

™
o

ey

o

o))
el

nF
H

7A
B

tol AbS] BAA ES op71E o,

==
T=°

I

Rl

9o

—1%% Z]""

3}

[0004]

B

=

ol oa} ARl Egol

s

il
=<
o
o))
HH

0
!

o=

sk @t

oAt ol Al

ﬁo

<

!

] A

2o

&aloF o,

A}
2}

M
8

AL AFE}

=
e}

F a7t

=

i

ol

s}

=

Zpe] ol mla] Al EE =7}

el FrbolA olm lmebe] ¥ wo] gk, uwheh

L

L

+o}. COVID-19

gud

kel

are s of

o

FedS

Rl

7

5

FE9 A



10-2023-0007793

5

=

=

b

e
=)

COVID-19 3zt

[0005]

il
7A
o

=

T

_z:|

T

o

=

7Vs A
COVID-192] =ietol A 7] 4]

il

_zri

o))
—~

i

sol A 7

5

)

S
pnl

]

SER

ul
=

glole]

13

[
=4

&
Tl

]

3ol A

[€)

)

S
pinl

]

& A110-1960504 3. (

ge AR o 2
&

e

u}
0001) 5&5

1
[

B

gige] g

72 5F

wepA
Of

[0006]
[0008]
[0009]

il

a
il
<
sl
‘mo

BR

A&

=R =) NN
= =2

g

A (recursive feature
Al A

=
54

]
S|

Zlvto 2z A

Fell A

o]

142

2

dlole 7H8-73

COVID-19

o

L.

=
=

Al el

A)
=

(discrete event simulation, DES) 7]

elimination, RFE) 7]&

[0011]
[0012]

[0010]

No

o)
"
e

[0014]

3}
=

ZA|AM

hy A

Pl

o

s
2

lo] A7 wxie], o

79 HE e

[0016]

ZA| Al €]

3L

bl

2 A% 3

A
=

)

)

sto] gkt

15

=]
gl

ol 7]

sto] gatel o

[<)

o welo] o] dolEE g

ZA Al 2

hy A

S|
&

hbel

o

Aol

}45, @l o)

s

spel 27

ZA| Aol <]

3L

bl

S

= =
e Hol=

]

N
o
W



10-2023-0007793

5

=

=

|

e
=)

el 71=

A

3ol A

27w
[s}

o,

3k
=

1

gud

ke)

0}

2AAE X
98 A

L

e}

% 7}
=i
=

i

vz
qul

glo] el

AL

hpel

19, H5H

H R, Aol

Wy £

[0017]
[0018]
[0020]

Ho

%

COVID-19 3=}

h=ie]
=

[0021]

A A (recursive feature

=
EA4

o g A A

Foll A

o

5 voly 7184

i

k)
w

tol Al

o

elimination, RFE) 7|&S A&

[0022]

=)

1&g o]

proul

CISEEEER

i3

Al dE S Al

(discrete event simulation, DES) 7]

[0023]

stoll M A 2t

[<)

CIEERT

Asd = At

i

k)
w

52 A3

R

=
=

Al dlE

[0024]

[N

el

[0026]

sl Al el

o ©

¢

g zL

wul
=

glole]

A}

]

].

[ 54

& 49

slaje] NA=RE B AN} &

= 7g

[0028]

o

4
il

]
;o#

XGBoostell 714

1

pud

H7] 91

o]

873

o

=

]

=

o

5

o

Q]
=

(decision tree)9]

ol

1
ojp

wr
T
‘mo
el

oy
W]

1H
EE
T
uzel
N
Jo

o))

M w

2] #k (shapley

iz
=

el A

=

ek 2 o

o)

2] %t (shapley

3L

=4

A

value) & =A%},

value) S =4



10-
2023-0007793

5

=

=

H

=
[=}

~

il 1r
X e o
0
o Njo ~ K 1
o ZT m mUnn Bk
No o = - oF e
j— —_ + of @ — =] —~
- 5 0 2 U T
< < g L = o © 70 ] 1_.
e s — 23 + X 2 =0 of _umL 1
o o = ~ H o o oy G W,m =
p 0 —
z = 2 B - w i % £l - - = =
< ° ! " o 5 e T o i i < o
I ¥ B at RN I S S I B
B B o - o = o o &= Nlo 63 _ et ! o ]
& ) i 5 = - N =5 3 o E o~
A oo W < o T 4 < X 3 o 5= =2 ~ = R
T T - mp Bom < m ! i ol s No o o ¥ 3 = o ~ X -
= = < - ~ ~~ )
= o fx % w3 W2 70 Mm < = e w W W S S w T ! w &
- _ o W_m n oﬁg _ww gl = " m i H it W © - mmw = Mzn Mr = of
oF oF o X oy X = X ) 13} oF X 1 —_ = ~ X Z
< o e 5 ol T = - G F g — Zm Zm = 5 S 5 ~ s Ol
— NE nxl %o == — m N N ° _~ —~ w s ﬂ Wﬁ
E) e Mo 1) > o R < = ) W - fo o g ® T 5 i _
5 = _ o N eI O - - 3 s e 70 = -~ h =X g o = ﬂr @ o = o
M o oy E T F o = (3 70 = o ~ * soo3 -5 0 A o AF
a3 Hp G o M = o at 2 ~ of 3 y 3 S M E® 3 . o
v P G o 5 = 8 w = oA B S E L e g
N T 2 ar LT Mmr.m % gz ER o sH 5% mtn MH w
1 1 o7 o = ol s { M — 0 9 o o oy
i i TR \wﬁﬁm+5 B X ° Tk B = e n cv sw 2o R
Njo X o & Moz A o e H ~ = i o R < 25 @ oF o <X oo
o M 8 bz HE fo e AT 52 < g = g% 2 G A Kl S
s ) S Mg Njo = < = . ~ N oS @ n W m
s ¥ W 5o I T g F 9 T Ew X X R o 25 oF °
w Z %a%ﬂ&& w4 - B T o B X i gw 7 do H
T = g " s 0 0a N Njo H o 2 . ISR 3 N < R X o < =
_ W 5 4 = Nl o G o7 o W ) N o d N
ol e wmﬂm I ) ?wﬂh " O < T SF = E ﬂ,;ﬂ T N
‘s T g U s "k ¥ =3 ) o o M W <4 il R_R S X .y oy
= = T © ,W]mb aﬂaﬂ - wu,wﬂ_ ) ol < S B ~ qﬂu@_ Mznﬂ Mm_mO Lz Tz
s =3 wm1m qwqﬂ il il woo¥ fo m T <0 S % =% T F g
BT B ! S Ma W = N 5 o W 5 - B ) o W o= M S I i N oF m E
e _@mLo@mMM TP 7 = 3 o F W U W fw TX w
ﬂrﬂﬂr; mume%m@% w MMW T Elemr ﬂaﬁﬂ mqwoﬂm% E#_QHO Ewﬁ mﬂac X
T RrBERl Ry £33 Eid S PEEN IR 7
B oy B o9 3 S T T 90 o (e %o W =M < T T B o _ W R i VR < o
o - quwwﬂ; i < ;ﬂ1qqA i wgﬂg g Lo w o
ny BB = @ s - o T T i BE i % 55 = O L §oF - T o
L E = % 3 o 8 Cu o RGN w oﬁ & o T B = g =T < o T ZW Jy o = = 7o P
= = ) %o s 9 T moE o T & o 5 M w & < e < - T = ST oo
ZE op = z \y w W & O] T og A % o B < T X T T T = i3
W o 08 k 5 o W ) TN g A Wy Ee T h o W °° B L3 < W =™ T ~3 Mﬁ
z Em1mw§ ik Lfa%,mgag BE ﬂwﬂr & BB Sw S E wLaL
wE o Loaw s )& 3 W oF g wop T P T Pa B2 v R oo B
Mo —~ " o .= g ~ T L oF AEE d|,u| i TR ‘ﬂ |
S 2 s s . X ly [ o T < 50 T o gy R
W % E = TR W A 5 T m & I 3 i 5 s e
B S x =P I8 A oy T o T oF of + X = 7+ T AR
s MR L® fT g 7 P I % o = ¥ s,
S 2% 8 o = P L 5 ) BRI ™
Qtézml4b% gii}gow N F BT
1~ = © 2L = o An PN - = oF RS ™ °
o T om N o TRy 5 s 1 N -
HoE W - A ron il 3 S 4 s oo N
W hy S o) ) o E = il o < IH
W o MO%MNQELLW% =
H N H < W o8I o) F WS
~ %0 N o x = M
oW~ 2 oy BB
S I ™ B
E Wé o

[0029]



10-
2023-0007793

5

=

=

M

nl
=)

jmul
Hﬁdr
= uE
io,w g %_ﬂ‘_
7K R X = S Wy
dﬂdﬂ. N P UﬂrE =%
,L.um_:,q Oy X w ﬂu]ﬂul]A
ral p iy o L. E ) s
Nr;o ~ ﬂuAOT zoﬁaﬂ Mﬂwﬁél o ol T
oF i A o =) ur - <0 D T Ko W m o
Ltmﬁa O WN_I MEM ~ ,_Womfma ,ﬂAl%n].ﬂ X
Edﬂ@. B T ,ﬂﬂm o R oy = 2 " \MMMJI
= o .~ EE ~o W Wi 1 E ,ﬂl o ~
1@__5 2 M T oF - X p El]ﬂo4 Eaﬁ% =
oV " OMr — %E m_ME% Maﬂﬂroz ji_ﬂ,_unmaﬂ M.U/maﬂATQ o
MMME = Eg i s o w P gmﬁ@w Megﬂ@z nE &%
o 3 - X =o = X Z o R g e
45 s . e o = X i <
Mﬂﬂ ﬂ B2 TeE QQ@M oﬂommﬂoauzj M@ﬂEM A ¥
e o w b ( e & =< * T LI Ca
o el o < o o <] s W oM 63 S
o T ¥z B S T M L = X nES R i s g i
I~ W JliNece X = -~ .
urﬁgla ﬁ = o < iﬂ?% il?qw .Egu%; o T o =kl
LT 5 T = W oR ﬂ)Ea E%:E%u ar)iﬂﬂ o 5 e
LT - = N OK mf_w_nia ﬂo@rﬂa‘mﬂ MAOV)E: iy © Cﬂ.0|
PS5 =X L O arﬁ% o= X émoéaﬂ i =% 8 A = 2
Fo % — o = = AL X TET 1A§ i ?Kil% T 8 E 4
b X 0 o0 AR TS & N yE B =2 T A -
Ll.odﬂ o o7 %o Aﬁo,m_@ Eo,nAﬂEo ‘.mIE._,\E Qe‘lro\#ﬂo N has o
JVJ% = %z 3 n 9 @@r}o ; i RS i L s I
o] 0 = —_ ~~ h X aﬂuﬂ\) 733 >AO ‘_Lll(\ #Eo =} S
A ul W oV B X o H = F o — ar o = el S X —
];H ~5 ‘;ol 1.A\|/ \#EOO Zl(\ﬂ JI,IE‘.*,LI‘A _,AZ.O e RN
~ " X 3 ,zT.: iy oR m O%U =) — ™ ok =y N = ,,L_oﬂ o ~p ~5
B 5 mHAI WH._,EE] %Mﬂnl wr .@A ) 3 NI
w o H TS s éqoﬂ_uo %%mh. Eku.uri K oo
W S T ML ‘m_ﬂm el Qewr dox ,ILZ 1o owaq ﬂuio,_uwﬂ H) B o © \)n@
% W e Eoﬂuzo o_a%muﬂm mﬂﬂﬂﬁr.ﬂ @MaﬁMA_dr N 3 =
Mﬁ ﬂﬂ| & [ 5 ,Wo HT_ Wi ‘ﬁm Eo Wﬁ io S \AO)T \AO)T ‘quo oS AT Jl 3 ZE m,m ﬂﬂ T Z.E ~ 2 ,ﬁﬂ
—_— I O = ! — -
Qmﬂw w]ﬂrd. o H._HEE UH}ATQE o#a:ﬂegﬂﬁ T W S =
p %o o _ T = S : o oo = T X 70 ] ™ (- 5 X N 3]
o LUﬂﬂ;A] ™ x50»4 ,AVXLL B e X 2
-~ ¥ B o R o, = =5 g 1 @ e w %) z
RGN T 0 J 21} ™ F o iiurpo B0 A -~ =0 —
14%0|o It L.t W T ,EIEE ) X0y ﬂﬂﬂEr_ KW <
o) = O T o S .m.\_\)AT — ~ B = 0_1Z_| o 2 = I
% & 28 3 mo R X o ¥ o TR I - Ko
6 Jl __p s S S w S & LK ¢ ] 1) 4 T Jo ®
_ Bz < T = a«l_a @Os o ,E%os% By m,io a 3 .L;;
=, _ 3 < ~ ARl = W A do M Eop W3 &2 o SIS
o X B . Mo or X g X oI o X A ™ R o KT o ) w X o B Njo
X7 é%mio =% N m 11%1} ST o u%@%
Gl 50 —~ 9 S sy m 2R o G .UA] — ~ = N
Jmo omﬂmax ﬂlﬂmg Maﬁ7ﬂ @aﬁﬂ%ﬂ @du]ﬂi T K 2K
mu:f T ox T ﬂ@%ﬂr J(um_zrs 1E1E$L§u§ﬂo Do LT E
i . R ™ G = A Ca BKE W NE X % o 5
= T @ i B Urwi =2 2 2= MK Wl ® N W o o0 of
o . o =~ S oF \_ %0 AT j.L\)OL. 4;0\)“%10 io ﬂxﬁ_l y‘Ul \ml‘uAl X° T O#E
w X B ol s D ol o o= X Pt =) X7 o L
%mqmq AT :_%@_Q Mo = wmgx o 5 _ % = 7 X
o _ EeTp NN =% < B g T w3 o o T g Md,yog X ® B
o = o 5w HLATEE_LJ H@ﬂﬁuﬂdﬂﬁ).%wr C =
5 oF o) F VE C ) ” ozozog = 1%%@@ = 1u§1,Mz@
A - 1k ~ — X L zlléa«o s = Eo» < RV T N
T _ o#aL x w B el N @ N Dlo A KWAT‘EI“ G (\Lt = A = ~
Evrlq %Nurgo S X " EOH%@AT mﬂil% oo
R . N ! x fi | ) e LHUHE W R T N ! ZW T & 11 "
aqaﬁfcﬁ%,q@ B @sﬂp_%x,ﬂ@ % - Y E b
ER < o % Ba;;fm k@gf% e Y e b
%O wOAT e o = oF o Mox 2 B o B ) g~ XO
— ziﬁﬂm»i.‘ayﬂl]‘_ﬂaﬂ% udﬂ yEEE ‘mﬂﬂIASloLlE
— B A It VX o 9w Ll B0 o N
2 = b ¢10M503ﬂ10§_77) TeT B X~
S 2 = VOE 25 P m W R =
= =3 - o A = T il < 3 X Jarsi o
= < R - .5 4 g D o R < g
S - " E.ﬁdrﬂio 2 y M N w T E
S I S W o = ~
S oy - A M T S
3, — )& 2;@. ]ﬁ.e
< - EEH,E_7 pris
S — _zﬂc% ~ 8
2 N
o I
=2
o'
on
S o
=2 A —_
= I
=2 =
=2

]
o2 745

=
I/N

A

ol 4

o 93
as/dt = -B
s

[0041]
[0042]
[0043]



[0044]
[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

SIHS31 10-2023-0007793

dl/dt = B-S-I/N - y -1
dR/dt = y - 1
A7) [ 1A, B #9EelaL, y& FEEClL, S= 49 7ted

HaE b AbgRe] Frola, & 7l
Folal, RE 3 EH Abghe] Fo)ar, t= AJzro]al, N=S(t)+I(t)+R(t)o]aL nAH & ¢ =
A El; Mol AAE gtoz 79 4= ).

A AA o]l mE™, N=S (t) + 1 (t) +R (t) = 60,000, 1(0) =6, R(0) =0, y =0.050=2 A=, B
T 371 ROl 7Iwkste] 0.75 o3 5 olske] Welel A gher Ad 5

5203 SANA, AA A= @A F4 2 TS FA G Aol tete] AdE FAE (intensive
care unit, ICU) &S #&Fo=zd 47 ol e AE AFdeldS 47 Aok dfue] Tz 9
sto] AT A AA] dol mebA, AEE AlEdeldS, 54 @ T3t A7 9Al = ol &
ol 7] A gk oldelal A7) AFHE ICU &%l & 7Fedk A% ICUo ddstar, 47l 54 8o &5
=7 A7) A FS dd 2471 A L e 7] AlgE ICU &%) 78 Brbee A

oA Abgge] AxEEE A4 AA G A7) Holw st

5204 @AM, HAp FA = AAE AlEHA
2, AES (F AR )/ (F 2 )l

Aol oJsto] Atk A AA] el

9 AA el wEw, 47 AA QA g A7) ARE ARdeldelA 7] AgEel HAxsEs
W, ES, 7] AR QA e A7) ARE ARl AA A F 1 3 Al wae] Arjz o
pud =i

1
grola, 7] AA AgE I §8 A, 11 &3 A, 111 3 AMges 4=, 1 3 A 5
! B ° &

o,
5205 WACIA, QA BAE AH A ke A FEE o weldl Agae] Bajel o a4 BRE A7)
Holw el EzAMo] elste] FaATTh. Ea, AR A A7) Bl U A B BRE A7) 2
Ao olste] FATH Q AA ool WEW, B BHE U BA BReh Awr ¥ AR 2R PR
Q4 ool W2w, A4 Q7 @l Jlurste] B BRE FAsks Bge, ARl dete v A4 B4
o HolEl §9 F Ay wE ARl AP Bl volHE V) 9 FA oJstel A4 wi Ay, 3
) FZE A% wde] g7 Biel voleE Aol Y] BA HF FFEA ] AA FRE o¥d F
FE BES A7) AR sl Zadel oste] ket B4, 47 FFE dEel 4 A4 AA @&
o1 elA of ol F)uksle] 7] Aol UF 7] BA BHE A7) AlE shhel ZzAMel slste] AR
e T3 5 9

PN
T
A AAl oo wEd, d7] B4 dole §3e JdFEA ol (demographic data), <EH FHF A3t
(medical comorbidities), A4 d®lo]E] (clinical data) ® 234 dolg (laboratory data)® 47}A 7}E
IR FAAEH,

A7) el et A dlo]E (demographic data)i:= 3FA} o] (patient age), YW (sex), F%7] < (systolic
blood pressures), ©]¢7] ¥t (diastolic blood pressures), A4 (heart rate), &  (body
temperature), AZAZH x4 (body mass index)9] 77}A ®Hlolg] §3S& 3t

A7 o)skd Fuk A3k (medical comorbidities)e 128t (hypertension), @™ (diabetes mellitus), A%
A (heart failure), Ad# AF (cardiovascular disease), 2] (asthma), WHd 214 A3+ (chronic kidney

=
disease), W3 #H 4 #H ZA3S (chronic obstructive pulmonary disease), %3 7+ A3+ (chronic liver

-

disease), A7} W A3 (autoimmune disease), X"} (dementia), <3 F (malignancy), <Al

[e)
(pregnancy) ¥ 94l 4 (pregnancy weeks)2] 12714 dlol¥ #¥& X gslar,

471 444 dlolE (clinical data)© &E (fever), 713 (cough), 212 A4 (sputum production), &
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(myalgia), ¥ & (fatigue), ¢1%% (sore throat), 3% (rhinorrhea), & <% (shortness of breath), -
E (vomiting), AA} (diarrhea), 78 (headache) ¥ ]2 W3} (altered consciousness)®| 137} Hlo]E

o o ap e
g& xgsta,

71 A folE (laboratory data): RS ZW  (hemoglobin), 3dIvtEAZ  (hematocrit), WA
(white blood cell count), X (lymphocyte) ¥ A3 4= (platelet count)® 57}A dHlolg #3& ¥3}
gt = Q.

A HAl odd mEHE, £ 29 AA] oo wE WS ICUd AME 7 Wado]l EAISEA of Fe tig dur
S 7 948 AAd 9t 9" e BES u XEeta, AV TR gEe AV HAY AA ¢ ol delx
TR AL TS Wade] EAlstE A, 4] B4 £5E AV 100 4 252 A4Ha, Y] F5E
ggo] A7 HA AA % HwolAY A7) SR AMS ThEs WAl EAlEHA e AS-, AV x4 &
Fo A7 gik wA 34 BRE 2449 ¢ .

A HAl o mEE, A} FA|of] oAl Y] AR A= 94" FH, ¥ GA, HFY TR 45 22
o] AxdH wWrg, Hojk she ZRAAME EFsta, dEst & 29 AA o & WHE SISt E A
H AR ZA AlgE = ATt

g A oo mEE, HFEH T2 ojA, AEdt T 29 AA o 2 UHS FYsEsE AT,
AFE B5 7t A% wiAdd 715E AFE Z2ae] AFd 5 Q).

® o3& B o3yge) g A4 ool mebd AR 9 dlole selA g 84S A5 2R A% P
o BBEE mAWT % 39 A4 deld, A4 AL 9Y 3, FY FA, 259 FFE 05 2] A
g vRel, Aol shte ZeANE e

% 3% FESW, S301 AN, A4 FAE BAG el vel AR Bael doly 7Y F A we A
pol algshs Bael HolHE 471 4d Aol oste] 4 with

A AA g w2, A B89 dHoly f38e e dolE (demographic data), ¢JsHd Huk Ast
(medical comorbidities), 944 dlo]€] (clinical data) = 232 do]E (laboratory data)®l 47}A 7}
YR FAAEL

A7) el+8+4 Ho]E (demographic data)E $FA} o] (patient age), %
blood pressures), ©|¢”7] ¥t (diastolic blood pressures), A
temperature), AAZF A4 (body mass index)2] 77}A dHolE H3& E3ts}

oL
T

I A

(sex), #%7] ¥t (systolic
(heart rate), A& (body

=

)

7] 98td R A3 (medical comorbidities) ¥ (hypertension), W% (diabetes mellitus), A&
A (heart failure), A% A3 (cardiovascular disease), A4 (asthma), " A7 2AF (chronic kidney
disease), WA #2lA #H A3k (chronic obstructive pulmonary disease), WHd I+ 3 (chronic liver
disease), A7} W9 ¥ (autoimmune disease), Al (dementia), <4 T (malignancy), LAl
(pregnancy) 2 94l 4= (pregnancy weeks)2] 127}4] dlo|¥ #§3& E3lsla,

N

71 444 dlolH (clinical data)©= 2¥E (fever), 713 (cough), 2% A4 (sputum production), T
(myalgia), & (fatigue), $1¥% (sore throat), 3% (rhinorrhea), && <% (shortness of breath),
X (vomiting), AA} (diarrhea), 7% (headache) 2 ]2 W3} (altered consciousness)®] 137}A ©lo]y

5O TEhs
J& xgsta,

1 ol

A7 AFA HolE (1ab0rat0ry data)+= dE=Z=H (hemoglobin), 3|vFEAZ (hematocrit), WA+ I
(white blood cell count), HZ (lymphocyte) ¥ &A% 4= (platelet count)®] 57F#] ol 3 X3+
sk 4 9l

$302 ANM, AR FAE B FEE S Bd F Y] Beo dolest A48 s Ao w4
7] Aolw sl meAAe olste] AA@Th U AA do] wEw, A4 FAE GHY B9 Holgs} A
& Jbsw Ade Rag AYGoRA HHe mdo] EAt A% 303 VAR AWRAW, Ao RAs
Agstx) Rjel AMe) walo] EANA RE A3 S0 BAR Bobd ek,

it

A A ool W, 7] Beo FEE oF Rue 4] 2o Holy #¥ F Y Et A J|usol
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A 44 ET (decision tree)Z 7|6k
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(gradient boosting algorithm, GBM)
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2 % 7]A <5 (machine learning) REHo|th. ZUJE F 29 &ugF IHAR4 e &7 45 59
g T e dS5EFoM, dSEYP Y FFE PHE T F28 A &ake dagFoltt

XGBoost (extreme gradient boosting)y &%, MFEAL 7% o] So gojr] aFYTAE FrE dag|E9)
Wy darglFolth. XGBoost= SJAMAA Ef] HAa®S gk na&o & shed VA VIHeR, VS ©
AMAA Eg Bag 7] VPR 22 S B theke Fof A ARgE AL Qlth. XGBoostE oAHAA E
g dE W T SR, gAAAR EYE AT W HE A VRS ARESH] wiiel] Aol wErhE
FHol k.

XGBoost= WE AR 35, ¥/ FLE7F w2y ZY =
A5 AA7 A7l gy, XGBoostw= AA HAF A VsoR A WS Adrk. =3, XGBoost
CART(Classification and regression tree) A& RdS Algslo] EFo} 3|7 F YA
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= 4% XBoostel 7)WH@ lAbAy Evle] o dg EA @

2wl b A4 dBel wE A4 AL WBoosto] JlWEle] FFE dF mUs 44T &
EE, B ool thde A4 dEel W AR AE XBoostol FWse] AHE FFE 6F mUL o gl
o AT Am A Al 4PW B AFEL RFES AY BRA/ AT A9 9 @ ATH,
AR 9 ol SelA B BAE A BRI AT A FIE oS 2US AT F Aok,
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3 HQl fae o Al e
Qi PEe F gt A9 84S AAsE ofeh Aol we A BRE AU A BHNN HEHQ
Q4 ol AH 9 ol Alzwl o] HAold), 5601 We] gxje] Qb vlo|EE AL&3o] XGBoost & A183}
o 0.97¢] ARCE AT oIF A ARG, o% wae P At BAAA A4S aefsel, ¥ &
Qe oF wald % 45e FAFEA WRA 54 dh J1EE o5 RES ARG B3, B F99
e BR A @ £ES 2] g8 A2Y ] FAHE B B4 AYES A2HT £ JES G
B £ AUHLAA AR ARS A53E ol oME AEUeld Ba Augrh. B AT COVID-19
o) gF Pst Al B4 A5 ZAE RGN/ As) o8 wok W WA ) Rob o] BFY F UeS
of v g}

A7) (Introduction)

12 AAAQ Faw, =, ddy
(pandemic)& ¥ozlom, 2021 d 4 4 dA dAAH 2= 150,110,310 g2 21zt 2 3,158,792 o] A%
A7 A EITE. COVID-192 Q1% %2 E, o5 A% 24 9 AES AA A o5 Al~="d [l
= Feolt. oo tigk dl-go = AA ®7H7|F (World Health Organization, WHO)S| 7Fo]l= EF¢le BE =7}
7 3% B AAE X2 98 o ¥ Q
A, WHOS 7tol= 2kl ZF Ao disk &y =] gAd diste] H&4< g 7FA]
all approach)& #l&3kA] gtk Xm gule] F7]3<l
ARA7] AAA, the A 7
485 Hd 7MY T8 Aol
%]

2019 3 == ulolg] AW (coronavirus disease 2019, COVID-19)2] ¥4
[e]

FYH Aol FHse] A2 AAH £@L opIF W, T4 o8 % AW 9go] we I 2AEUL v}
A e Agel Wis thd A BA BF 2A7 Aesith A, 8449 ¥ dZes] flske] A4
@ 5 gde % wde Add AR F5 AE A% ANS FAE ¢ Ao oHd 45 mue 54 9y
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Bl (clinical data) 2 234 dlo]g (laboratory data)E =& kel AR&3ic}.

o17+eH4 do]E (demographic data)i= ¥k v}o] (patient age), A% (sex), %71 &% (systolic blood
pressures), ©|¢7] @< (diastolic blood pressures), A9 (heart rate), #|<= (body temperature), |2
2 24 (body mass index)®] 77FA] dlol¥ 43S E e},

olsta Hu A3l (medical comorbidities)S 8 (hypertension), BxH (diabetes mellitus), A¥4
(heart failure), A8% A% (cardiovascular disease), #2 (asthma), T4 214 AZ (chronic kidney
disease), WHAl w4 = =3 (chronic obstructive pulmonary disease), %HAl %+ #32+ (chronic liver
disease), A7} WS A3 (autoimmune disease), Al (dementia), <4 T (malignancy), LAl

(pregnancy) ¥ 94l 4= (pregnancy weeks)2] 127}#] dlolE 388 >33},

A4 dol¥ (clinical data)e= 2E (fever), 71® (cough), 2 *3/‘3 (sputum production), &%
(myalgia), ¥ & (fatigue), ¢1%% (sore throat), 3% (rhinorrhea), & =% (shortness of breath), ?

E (vomiting), AA} (diarrhea), 7% (headache) % <¢]2] W3} (altered consciousness)®] 137FA] dlol¥
g 23,

AHA folg (laboratory data)E &EFEW (hemoglobin), &WFEAE (hematocrit), WMAT & (white
blood cell count), HXT (lymphocyte) ¥ A% 4 (platelet count)?] 57}4] dHlolH #F3S X},

Z AU 4 F5%= HS (clinical severity score, CSS)+= th&¥ o] EFHULEH: &5 A
T Algk 2 B-‘?JL N (2), ¥AS o] &g A o (3), E= vAIE ARS
=4 (6), A9 T AASIE o] &3 AV XY (1), F& (8). &
59 Aej= A MAE AT AARAZIT 4 H%= (WHO Ordinal Scale)e] 7 eje}

93 TH FIZE WU Fr-oly IS

—_

inical severity score,

= = ° # 2 %)94 %k i= e T (c

CSS)7F 6 njgtom A H-FZF AS ekl vbhd | 271 8 (4.8 %) 2 A= (SSTF 6 oo BmAM F5 HAIS
b

L 62 & Ao e A dEd e TR 45 2dE AYs] A% 2d H As 54 Z2HE A
it}

EA BA (Statistical analysis)

29 7% (Model development)

g LR % XGBoost& AM&3te]l 7Hd Adeo] £& dF5 RdS dudnt. & iy el 5037 H(89.9 %)
o] A dlolHE AR&ste] 1 H WAk HFEIJem U 35 H(11.1 99 FE-o% AZEE
AHgste] Al ATEATE. LR BAA = 2674 Ho] &2} dlolEl7l AFEE Wb, XGBoost EHAE EE #xt
o877t e doldE AuElsle 549 ojdoz AREHIAT. As Axes 7S 7] s 10 °f w
2t A% (10-fold cross-validation)S AF&3te] AtE Ao, E& 7pd& R =273 (R program)o] 7R3

(caret) W7|A= A}&3le] S=85 90},

_‘4
o
N o
ftlo rx
fo
o
o1
>
B

24 A% (Model performance)

A TR A5y A8 8 71€7] H2"® (extreme gradient boosting, XGBoost) E ZA|~E 5
(logistic regression, LR)ES AR&3lt}.
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[0133]

[0135]

[0136]

[0137]

[0139]

[0140]

[0142]

[0143]

[0145]

[0146]

[0148]
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% 68 3=shH, XGBoost ¥ LR Ewe] wx HIFIHE F417] s 5EA 99 (area under the receiver

] 25
operating characteristics, AUROC)2 Z}Z} 0.97 (95 % A1Z] %t [confidence interval, CI] : 0.96-0.97)
2 0.94 (95 % CI : 0.91-0.96) OﬂE} (p = 0.04). XGBoost® EE A% FHoNA LRE T/t # S92
XGBoost7} 4 7Me] CSS QI=XJNEECA RS S7Hgon 1 F 2 /7F BAIAeR fFofsitts dS 1#shd

XGBoost RdlS 7|& Ed = ﬁﬁ‘gﬂr'

29 #lw (Model comparison)

XGBoost &arg]Ee] shels mhehvlEE 10 mle wA AL ( 3t =

HAL ALg3le] AUROCE HUgst=s HA3=E . 72 voleE UAsAY 5AS Adgss Ay e

A2 (preprocessing) WHE AR &1 BdE 455 HlwFr).

A8 % AUROC, ZF%, PPV o Re pROC #H7|AE AFE3Fe] 90 % SolAdA AXEALG. Ae FH
b

NPV+=
= 2,000 /N¢] HiE ?l ASstd FE 2~E= (bootstrap) WH
D %,%L:_ A AT FE 2ER WS ALg3to] AAE ST

E 72 B odyo] gt AA oEd wE FFE oS mdo tisk 7 o= WSo] A Z7 gk (shapley
value, SHAP value)E& EA|SITH, FA|F oz T 7& Zhzbe] EAT SHAP 5 Alole] A (relationships
between each feature and SHAP values)E =A|3HT},

»d o] AFEE dlolEolA $zte] SHAP #<s UEhUE 8.9F ZFojnt. RHdA Adgstx|
A EA (fal & X F)& A9stal 71E E%% U d AgEHE ZE 5
= 7t deo] Ayl SHAP #& Hostol ALte v 9 B4 Fomd gk &9 SAZ ZAE
% &9 A= JTFS EO%T‘ZP. B Adoz w2 54 e e
epdith. A HEe &4 7k (missing value)S WERITEH.

"
e

HN rm

=
1=
rlo
o
=
_&4
o
M g
N
rlo
A
o
N
11}(e3
o

5 Bdd ok Z oF w4 H AEF @ (shapley
SHAP %5 Alole] #A (relationships between each

% 88 Yo (age), HWET (lymphocyte), dA%F (platelet), A&AF A4 (body mass index), sIMFEAZ
(hematocrit), %7}3‘1 (shortness of breath), A% (sex), A (body temperature), %< (heart rate) %
”H 9 7 F& EAel digk SHAP @5 gEEE EASY. 4 agzE 229 d39 gisk 7k 549 43
< YERTE. x %% W s YER I y 52 SHAP #hs JERATE. §F3S 2do oS gigk 549
Y dFE Ve

jus)
— Ol

r_L,FU

o] theksk HA] o 5o mE FITE oS BE AF] 107 «F wigdd digk HAA FF5 A
S EAEY. FAFH R = 9+ 3%} EA SHAP &% (patient-specific SHAP plots)<S EA]
Hoh SHAP ghell whe} 2 AE ghxloll dis] &H7F AR 49 10 7 542 29 oF 548

o ot Jm

==

, o] thgt SHAP ZF& v}o] (age), WET (lymphocyte), %72 (shortness
of breath)o] e Wao R oF ZFgo| Add &S vt AL 2oFErt. a8y, W8T (white blood
cell, WBC) <=, &|mtE=" (hematocrit), sl|X =W (hemoglobin), A& %4 (body mass index)E= go=&

7] gt

Z mdo] A9 107) <& Wl e AAl H-5F 3
& 3x} EA SHAP ZF (patient-specific SHAP plots)<
EAGE. = 10004 ¥+ SHAP Fhel w}a} Zh A ghapel] ois =917 wiAR A9 10 A 58S mEe o
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[0151]

[0152]

[0154]

[0155]

[0156]

[0158]

[0159]

[0161]

[0162]
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T 105 #Hzxshd, AA FFo] opd Fxte] thE SHAP ZES o] (age), BZET (lymphocyte), At
(platelet) ¢ ¥ =224 (hemoglobin)o] &2 Waow oS HHo| A4F3 J&S g AL v
o, 28y, %7] Y (systolic blood pressure)S go 2 7]o3it},

29 34 754 (Model interpretability)

Bauat s 7| AESG RS Ay Yol AZ8 F7} AW (shapley additive explanations, SHAP)o]

ZAth. SHAP:= 7+ dlolEle] AlZe] 3t (shapley value)S 7Hto® ZHZo| dAvh S njx=x] 7Atst
darg]Foltt. SHAPo| wlzw o]l HMIE G 42= (SS = 62 AW FFEd o3 M F23 ¥ 24
H4o] Zrmel wheke = 7o uketb 9ltl. vl (age), HET (lymphocyte), A% (platelet), A A=
(body mass index), 3|WFEAZ (hematocrit) E AH (heart rate)= T35E d S50 nAAEHQ ok
e, £ 85 FxetH, RlddAdS HEdt Wadel FEE £ 9 9% = 10& A
8o 3k 7+ A AAFHe 9T 9= SHAPE dlS5E FETol g z+ g 3zl A

3o},

pud

2

of nZ to X
vk
ox
tlo
2

v

AsE dolgl sHEAdA d= 7153 A% (Predictive performance under limited data availability)

o3}, F+L+ Edl& A& Holg7F 9l AA 29 (full models with laboratory data)o]t}. F+L- Edle 2
24 dolE7t gl AA e (full models without laboratory data)o]th. F-L+ Rdle A3 do|er} 3
= #A" 29 (reduced model with laboratory data)olt}. F-L- EE& A2 dolgrt e ad 24

(reduced model without laboratory data)e]t}.

AAH EA 74 (recursive feature elimination, RFE)= 715 =4S /W45ty 8] &
tlolE 7F&4 slollA Aol A=k, AUROC 0.97 (95 % CI @ 0.96-0.97)2 37 7} W4 (IAF ¥4 32 7

:'
<]
gt A9 W 5 7)E BF 2EeE Ve ZlelA At

T 11S 2 e OUs A dEd mE TR S Rl T A¥A ¥gE x2ge 2d (FAL+ model) 9
AUROC (area under the receiver operating characteristic)E =A|SH}. FAZo® = 112 RFE &4 &
a4 A5 W3} (the change of model performance when applying RFE)S E=A]EcH, &= 1104 A7 54 24
(recursive feature elimination, RFE) A #4e Ai+= AUROC (area under the receiver operating
characteristic)®] #HAANA AAHT. 2 IJAEE 7FF 2 £9)9 5o iy & Hdo HJ5S e
LUR=

T 112 AdAd beE E3ek Bl AUIROCE =AIS). RFEE 5 9] A4 Ha4E Edhste] 37 79 W
TE Filt+ AEelA FESTH. A HA WHEolA F+L+ 2 37 /e WHapo] disl] Frig Wi, F-L+ &2
2 17 Jhe WE AFEete] FAE AT

i

e

T 12& & e OUs A dECd mE TR S B T AEA BMFE A9 29 (F+L-)9 AUROC
(area under the receiver operating characteristic)& ZAISC}, FFAF o2 = 12 RFE F§A] 24 A5
o] W3} (the change of model performance when applying RFE)E Z=AJ3E. = 120014 A# 54 Za
(recursive feature elimination, RFE) A #4e Ay+= AUROC (area under the receiver operating
characteristic)®] #HANA AAHY. 2 IJAEE 7F w2 £9)9 5o 7Had & Hdo HJ5S e
LiA=H

T 12& A¥A WEE A9 22 AIRICE EAIgTE. RFEE 5 7R A3A #57 Add 32 /e ¥y
TAE FL- AEe] dis] =t 3 9A wkEel A Fl- 2de 32 79 W] dis] £d¥ v F-L- &2
92 11 e |FE AMESte] E-dE ST

A
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[0165]

[0166]

[0168]

[0169]

[0171]

[0172]

[0174]

[0175]

[0177]
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[0179]
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E13E 2 e gdd A e mE Tk 45 Bl 3 A9l WeE 28 2D (FHLt model)
AP WEE AT L (FL-)oll dste] oS wge] Aol mE e =AY

=11 ¥ E 138 HRehd, A

5 E
HATE. Flt+ Ede fItEe}l Solk BT 90 % odS @4ddrt. 1y

o
S G A5 #@

.
(positive predicted value, PPV)& 31 %olt}. B &e Z==x HEfo B 3ekS v
tiil 7P, 17 Ao WE4E FAR F-L+ 2Ee 90 %9 114 Eo|k £FoA W% 88 %, PPV 31 %E
SA T, F-L+ RS o3 AUROC, W%, Eo)A, PPV ¥ &4 o= %k (negative predicted value, NP

V)3 #Esle] LR 29SS

E 12 ¥ & 138 #HEshd, 2 9L 32 e WS
0.96)¢] AUROCE att. A
o}

ofr
s
[
rir
[N}
=
=
lo
&
&
N
)
s
[
e,
2 K
N
>
oft
E)
»
o
fit
=
=
ol
2
9]
=
|
td
1%
o
o
oX,
il
32

= e 2 Edge] gYe A4 ded mE A4 Sk o5 2l s =AY

lo
k]
ol
A
S
oX,
_1

N
=2
B
g,
)
H
[0/}
>~

F+L- 2 F-L- 22e Z+7} 90 % % 2 81 %5 @AY, = 4= FE=, PPV
2ONPYVel thE AAE BlaE Q.9F3hh, AUROCS] T 8.3 ol AgA dHolErt dAY e gl A

(F+L+ 2 F+L-) ¥ A diolg7F AY & gl 4E 29 (F-L+ 3 F-L-) BEFoA #FEglon, o=
A dolge] a AEAS ouldt} (% p < 0.01).

o] theFgk A dEe we 7o FE o5 2E E 3A 3 (over—fitting) S BAEH] ¢
s

HA 3 (over-fitting) S WA A8 &=-ok ¥ dHolE] AES iz U 71A EAS AFrE. FL+ 2
F+L- 2ele] AUROCE 212} 0.958 (95 % CI : 0.924-0.991) 2 0.943 (95 % CI : 0.901-0.985)°]q o™ nxf 7
= At EAFORE F93F 2pol7F It} (statistically indifferent) (Z+ZF p = 0.663 % p = 0.889). F-
L+ 2 F-L- 29 AUROCE 22} 0.949 (95 % CI : 0.906-0.990) = 0.941 (95 % CI : 0.903-0.978)°]N o™
wzk HAE Aot SAHCRE FaATk (47 p = 0.541 ¥ p = 0.950). = 156% wAt HFE AFe} E=-of-
H Ay} ghe] Fyehe wE wdo] Rolx ¢ dolHd ik dntal s S M-S RojFEr).

E 16 E datyg o] thekdt AA] g B wE FZEE o= 2do tiste] AAZ EA A (recursive feature

o =
elimination, RFE)E A€3}7] 213t o5 W49 £HE =A%,

% 14 ¥ % 162 RFES] 7 ©Alo A xpAgk Axtel A8l g AlFs.

W< 7+A (Variable elimination)

REE 7% @e o3 Wizl dadge o 29 4% 4 8% @rkshs o AeHch RFES P 29
(294 W87k Q= AA B3 P- 29 (394 delEt gl Ad md)eld FaEeid, 1 A
F-Lt 2 FL- B9e W5 57F b A4 ukd 22sglon, ARCE 2 AA mas nad o SAH 2
o1% wolA 23k,

SHAPE A}-&sto] mdo] gk T8 2 , T
15 wiZ T RFEE WS wiujth /PG W =9l 540 A 2]
10 A w2 AES Abgete] FrbEAnh. F4E 29 AURICY Aozt BAA oS Holx ¢ Wi
A b HAaskE KoM AeEdc.

TE J|FEo

k=
ol
T,
o,
2
2
X
o
A
)}
'/
o
s
o,
ofr
A o #y

)
2

44 BF mRe HHFL WA g8 ook mEER ARSTHAG. 53 4k R 59 Fa
D = [os]
=

S
S 7zt R ZE% (R program)®] 713 (caret) 7]1A] 2 SHAPforXGBOOST =7]4]
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[0187]

[0188]

[0189]

[0190]

[0191]
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[0194]
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[0197]
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29 34 7154 (Model interpretability)

g3 2 FLUL B TAEE 2 Al SAdS AlEets SHAPE AR

= ] =4 -
aok B3} $54 ERol ARHAT. 54 59 54 S 5 AAsel 84 54 2L W5

o},
o},

% o17e B owme) gad A4 ozl e 38 ow AY 84 selA 84 ANE Ao de A4s
7 9e 93 Eres wAdt, PAdoR, % 178 Jss AN BE A2HS E (OVID-19 $AE o
2 Aol FRshs e mojFe thojol 1ot

A2 FUFY o7 A &5 wet 24T 5 e HH9 A BF AA S Aosr] fa o]t ol
Al E# o] (discrete event simulation, DES)E 43§13l %= 178 DESE F3ghell dofA HA] A& o]

E
GEEIE RS-0 0= i

H

179] /\E]}\] Oﬂoﬂ/ﬂ %%’% C557}‘ 6 o]/\o]'?_] 73%% 9]1]]?1—]’;]— Pscvcrity% %%E Oﬂ% F—E]E]Oﬂ 9]6_}'0:1 %Z]'*O/] %‘
SE7F 6 oY FES sy, FAF R, 4 713 T Ao CSS7F AW 6 o] dow ol=2A 2 gEs
oujgir}, %= 179 AA] oflol A A Fk (threshold)= CSS7F 6 o] el ol2 A & FEQ Poeriny’tF E7F 01

e

EX A # ol FTE CdF FES /R #xE &9 JFgAdo uhel F¥x A (intensive care unit,
IR A4 EFFET. dhde] | ICU7F AFEE 4= gl Aol AY 3ixte] S5 % oS 5o E4 oA 3t v
Tl A, A= YWl HEoE ERET

[ 38 AP [CUoNA $kzke] AFE-S YERdTh. [T 38 A2 ICUE A8 4 §le dEHE d3] 9y ¥s
o2 olFH A AMYS YeRdT. 111 78 A4S 3% dF 5] 54 AA 3t vvtolojx dut B&F
o2 olFH Ao AMS e,

Al

EHoldS AMEst] AMEE = ( (F AR )/ (F A ) = ( (1 73 AMARF &+ 11 53 AP
+ 111 (

FE AR S /(B B4 F) IS Arst @ 5 A

T 182 B U] thd AA oEo] uE A §Y AlEOIAS S % A A Y AYELE
2, & 18& @A %<9 (patient influx)S EAZT. & 188 FF=toll 4 COVID-199] <JA}H

I 18904 H1, H2, H3, H4:E 3ol A COVID-199] HALZ 2zt #9 AUzl eE =A%, 34 JAE 2 #
Q] AlvElQ HI, H2, H3 2 H4ol dia) AF4ES Z+2F 0.1, 0.01, 0.04 2 0.249] A ghellA HAsE Q).

A & A3 (Optimization of threshold)

o]k o|HIE AlEdolAd = 32 #<9 AA (Discrete events simulation (DES) and patient influx
generation).

AlE ol AS 938 simmer R W7|A]E ALE3le] AstE o5 AYolA (F AFEAF 42) / (F 84 9H)E ALE
A ES FHAsele 49 A e 2] 98] DESE S,

=185 Fxahd, 2020 & 2 YWH 2021 | 2 9 Afojel]l e 4 7bA COVID-19 HAHH AAH A FU A
w2l e (HL, H2, H3, HH)E At&ste] AlEd oS S dt.

T 19¢ B dye opofd AA] oS wE 7]z Y AL X4 (basic reproduction rate) (RO 7]uket
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[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0213]

[0214]

[0216]

[0217]

[0218]
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739 22 F 9 AUE L E EAIS. FAFe R, E 19% #FAF §9 (patient influx)& ZEAISHE.

L 19%¥ SIR AlEdHolAE o] &3 71 3 § Avg e e S4E BAEH. & 19¢ 712 29AA
b A4 (basic reproduction rate) (RO)el 71RkeE 7Hd 34} F4= 7 A9 FAE WEbdrh. RO e
Al ZF A9EE AEE AR UERdY. ROZE 1ES I Aol AR 9ol AN e A 19 o)L
2 AdydcsE uth, ROFEe] AbAE 401, WlEAE 0.4~0.9°]0

T 198 ZzEE, e @2 69 Ayl A o Frt 29715 A (susceptible), A+ (infected),
3|82} (recovered)d Al Aoz A% SIR 22 (97FsAF (susceptible) - Z+AF (infected) - 3 &4}
(recovered) model)S AM&3le] A=At

SIR Rele 7y mdzys 93 23 wgo|t}. SIR RdoAE &35 74
2 ER/3tk. ZF, St 'Susceptible number' 2 T 713 Al & E} I+ 'Infectious number'=
79 @1 5 Yeld, RS 'Recovered(or immune) number' 2 HWORRE 3IEH A (EE, WIS

£ uvEpdth. old mah, AWE S>1->Re RS F3to u?-? o] FrtE ATt I EHE FHE
YERA €l SIR B v WAAS RdstH ol [r8ha] 2]¢F At

(5344 2]

)

rt

T (S), AEL(D), 3HELR) S
,

H”:Eoz

T

ds/dt = -B -S-I/N
dl/dt = B -S-I/N- y -1
dR/dt = g - I

K

(84 20004 BE RPBOIT, v HEFT, St 7 sbed Altel Folm, 1= RPW Awel
206 7 a,

i A
o], R 3|&EE A9 13 t= Al7ko] N= (t)+1(t)+R(t)°1ﬂ AE F A+ 5 e

£ el #EE Al GAA BRF <l 58,654 (HHE 3L

W 60,0000.% LAHATH. 1(0)F R(0)> 27k 67 002 wgHAt. el A= ﬁgﬁ 35 Azke] 20.1
o|R7] Witel IEE y& 0.0582 HAAHUG. #AHE B AE ©E RO (V&2 TS
750014 5 Abele] WSlol A #at §9S AT, vid A2 xlE #@xbe] = SI

dd A= B GAE A 7903 FLe HHo s HEkEo] A w3 Azte]

_/]:
N=S(t)+1(t)+R (O)E ALY AA A
E%

b
—‘O—‘

ﬁgaﬂﬁ A9,
3 A g5,

&= 202 & 2HO I AA dEd wE T @A 19 AlEHNAS A A% T R %501 opdd

T 202 AA de ] HoA BFEE #xfe] B (2 A7 A9, 5dW)E ufge R g AlEYoAS fg
At Bx (69 S REAS W, AV 7 BEVF gEA gFE& Ho|r] % adEZE Y. 54
(severe) #A}7} ZﬁﬂJ 4.8%0]1 3L 3 Fe] hEY] e 7 Fxke] AHS NEAeR APHT. AR
ol 191 A9 3+ (Kernel function)& ©]&3te] && WX (density)E FAUTH. 59 HoHESY X

> 3% T (density)E UERI, x

= 3
2RE ®#E X 5EAS FASGY. £ 209 2z digty, yH2 gE
%L logits (log + odds)EA 59 (severe) AEHE PR ¥ /

& XA (Probability generation)

2 T g8 484 g5 X5 A8 fAs& 10
of-fold o5 A= HAAG. Add doly 2 A =+
zele] Aats AR TheAIRE AE Ak F :
3w HE"es s3I, A 2= o
e %%01 opd ghxte] s W=
THI FAR R A AT

%= 202 out-of-fold AZlA TT H TFo] ofd g9 o5 &5 £xo Add o5 &8 £x5 vehd

o}

=2 Aot A AHES agske] Fil-

rﬂ N
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[0225]

[0227]

[0228]

[0229]

[0231]

[0232]
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A EFolAd Avale & MA (Simulation scenario and settings)

QA Fk ol FES UM ke 10U kY Sk 10U 8 T wE ik ARE 3=
A gk wwke] SER Aol 4 dwk WEo® QhyEth. WA Rae A5t Aol wEkA, I e E
oF AAl F5 AT AMGE FEL 0.5072 AAEAI ICU 2 FolM Al gE5L8 0.99002 HAAHJ, B
9L FT &AL obd Ak 10U g #AGle] AL Aojgta MR, 4 A A 7 {3
o7 FHEAT. “FTT o2 BRHIL IR o)FHAoY AMEstE 3 (I +9); ‘T3 22 RN
ot ICU °o]& EB7FR Qs 5 A7 Abgets Al o4 A §8 (11 §3); 2 55 ﬂx}ﬂ "Hl =
T'oR AR BRI AV WEow olFd F ApgEE #A ER A @ &4 AP 79 (11 §3).

mlm

A Hul F& 7IFoR 504 U A2 AAFEHAY. AF V) FEE FAS

E AFESYE. F3A A Bxe] i g9 Ve v BER AMNENCH, ALY

A i) WS4 = 1.5488, M]E vl W4 = 0.13310]3, TR FUMAALA T

(intensive care national audit and research center, ICNARC)oll AAlE ARELIS WS 2 A T4 3
AED AFEES A9, B4 vl |5 = 0.8904, W& i) WS = 0.0477 oIAvk. ¥ 71, APE R A

TTE FE9 FAAHAA AT F e o)X (outliers)ol gt AuAdS Bty fI8) 2+ A #
el Az theE Al=R AEYe]dE 20 3] et

= 25 @ 99 UG A A5 BE 1 A4 B4 fY ARl TIE RSl A 28

do

FAReZ, & 222 7 AA gkollA AE Y 8 HE= EIlE AYE (mortality rate decomposed by
death subtype at each threshold)Z ‘:’\W}E‘r x & A e e, vy F2& 72 9A gl A
SH 8 )/ (F A 5 )R AN " F o] g 7 A 59 39 74 v S-S UERdT & 22
= oﬂ/\]ﬁ 32 el o2 7 A gkl A /\P”P 39l 8 HE EdlE AMYES EAIS

=228 Fxshd, APGES QA #el wA= Al 7 FE9 ARE Abeld] A dAE AHE - Sl & &
AN HAjstsbd F2AF A (intensive care unit, ICU) WlolA A4 &8 (1 #8 A
] o

&S
yol duk W% (1 3 2 111 538 AEE = 99.0 %) R} w7

T 232 B uwe] st AA o Ed w2 3 A gAA £ AUEle H H4 dA &5, HH3d A}
WTE, fgad AMYES EAST. FAHeR ) & 232 A B lgﬂﬂol/&i«l H=3gE A (optimized
results of patient triage simulation)E& XA|3Ich. = 238 YGARY 32} {49 AlEdHA AE

wAR,
FAG 10U G4 QA e FFA 100 49T B4l FF AUE Tsel o we 87 BRI 1§
8 Abgel SR e, ATE (0 EHAA DA @o] U ko MBS Bk A% Eislel 10
gpo] wad & ok, ARAoR, AAl FF B U ADH $FL UHOZ [ §7 AL B
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H5
Variables Total cohort Train cohort Holdout cohort
(n =5601) (n =5037) (n =564)
M (SD) Missing M (SD) Missing M (SD) Missing P
/n (%) (%) /n (%) (%) /n (%) (%)
Age 0.0% 0.0% 0.0% 0.407
0-9 66 (1.2%) 61 (1.2%) 5(0.9%)
10-19 205 (3.7%) 185 (3.7%) 20 (3.6%)
20-29 1110 (19.8%) 988 (19.6%) 122 (21.6%)
30-39 564 (10.1%) 513 (10.2%) 51(9.0%)
40 - 49 739 (13.2%) 652 (12.9%) 87 (15.4%)
50-59 1141 (20.4%) 1039 (20.6%) 102 (18.1%)
60 - 69 907 (16.2%) 809 (16.1%) 98 (17.4%)
70-79 545 (9.7%) 495 (9.8%) 50 (8.9%)
=80 324 (5.8%) 295 (5.9%) 29(5.1%)
Sex (male) 2310 (41.2%) 0.0% 2073 (41.2%) 0.0% 237 (42.0%)  0.0% 0.726
Pregnancy 19 (0.3%) 0.4% 17 (0.3%) 0.3% 2 (0.4%) 0.5% 1.000
Pregnancy Weeks 0.05(1.1) 0.4% 0.06 (1.1) 0.4% 0.03 (0.5) 0.5% 0.399
Body mass index 21.4% 21.5% 20.9% 0.653
<185 259 (4.6%) 236 (4.7%) 23 (4.1%)
185-229 1854 (33.1%) 1666 (33.1%) 188 (33.3%)
23.0-249 1035 (18.5%) 929 (18.4%) 106 (18.8%)
25.0-299 1045 (18.7%) 938 (18.6%) 107 (19.0%)
=30 207 (3.7%) 185 (3.7%) 22 (3.9%)
Systolic blood pressure 2.5% 2.5% 2.7% 0.600
<120 1306 (23.3%) 1177 (23.4%) 129 (22.9%)
120-129 1138 (20.3%) 1012 (20.1%) 126 (22.3%)
130 - 139 1084 (19.4%) 977 (19.4%) 107 (19.0%)
140 - 159 1418 (25.3%) 1281 (25.4%) 137 (24.3%)
=160 513 (9.2%) 463 (9.2%) 50 (8.9%)
Diastolic blood pressure 2.5% 2.5% 2.7% 0.036
<80 2102 (37.5%) 1878 (37.3%) 224 (39.7%)
80 -89 1797 (32.1%) 1601 (31.8%) 196 (34.8%)
90 - 99 1056 (18.9%) 971 (19.3%) 85 (15.1%)
=100 504 (9.0%) 460 (9.1%) 44 (7.8%)
Heart rate 85.82 (15.1) 23% 85.77 (15.0) 2.3% 8627 (15.4)  25% 0474
Body temperature 36.9(0.6) 0.7% 369 (0.6) 0.8% 37.0(0.6) 0.7% 0.861
Fever 1302 (23.3%) 0.1% 1168 (23.2%) 0.1% 134 (23.8%)  0.0% 0.801
Cough 2331 (41.6%) 0.1% 2103 (41.8%) 0.1% 228 (40.4%)  0.0% 0.575
Sputum 1611 (28.8%) 0.1% 1460 (29.0%) 0.1% 151 (26.8%)  0.0% 0.293
Sore throat 872 (15.6%) 0.1% 779 (15.5%) 0.1% 93 (16.5%) 0.0% 0.565
Rhinorrhea 617 (11%) 0.1% 560 (11.1%) 0.1% 57(10.1%) 0.0% 0.511
Myalgia 920 (16.4%) 0.1% 820 (16.3%) 0.1% 100 (17.7%)  0.0% 0.411
Fatigue 233 (4.2%) 0.1% 207 (4.1%) 0.1% 26 (4.6%) 0.0% 0.650
Shortness of breath 665 (11.9%) 0.1% 608 (12.1%) 0.1% 57(10.1%) 0.0% 0.194
Headache 963 (17.2%) 0.1% 873 (17.3%) 0.1% 90 (16.0%) 0.0% 0.446
Altered consciousness 35 (0.6%) 0.1% 31(0.6%) 0.1% 4(0.7%) 0.0% 0.776
Vomiting 244 (4.4%) 0.1% 210 (4.2%) 0.1% 34(6.0%) 0.0% 0.052
Diarrhea 516 (9.2%) 0.1% 457 (9.1%) 0.1% 59(10.5%) 0.0% 0.315
Diabetes mellitus 688 (12.3%) 0.1% 620 (12.3%) 0.1% 68 (12.1%) 0.0% 0.916
Hypertension 1198 (21.4%) 0.1% 1087 (21.6%) 0.1% 111 (19.7%)  0.0% 0.323
Heart failure 59 (1.1%) 0.1% 52 (1.0%) 0.1% 7 (1.2%) 0.0% 0.808
Cardiovascular disease 179 (3.2%) 0.3% 156 (3.1%) 0.3% 23 (4.1%) 0.4% 0.259
Asthma 128 (23%) 0.1% 118 (2.3%) 0.1% 10 (1.8%) 0.0% 0478
COPD 40 (0.7%) 0.1% 38(0.8%) 0.1% 2 (0.4%) 0.0% 0.428
Chronic kidney disease 55 (1.0%) 0.1% 48 (1.0%) 0.1% 7 (1.2%) 0.0% 0.665
Malignancy 145 (2.6%) 0.1% 134 (2.7%) 0.1% 11 (2.0%) 0.0% 0.386
Chronic liver disease 83 (1.6%) 5.8% 75 (1.6%) 5.7% 8(1.5%) 6.7% 1.000
Autoimmune disease 38 (0.7%) 5.9% 32(0.7%) 5.8% 6 (1.1%) 6.9% 0.365
Dementia 224 (4.2%) 5.9% 203 (4.3%) 5.8% 21(3.7%) 6.7% 0.811
Hemoglobin 13.28 (1.8) 27.2% 1329 (1.8) 26.7% 1321 (1.8) 31.6% 0412
Hematocrit 39.24 (5.0) 27.2% 3926 (4.9) 26.7% 39.09(52) 31.7% 0.558
Lymphocyte 29.15 (11.7) 27.6% 29.25(11.7) 27.1% 2823 (11.0)  32.1% 0.088
Platelet 236697 (82897) 27.1% 236776 26.7% 235943 31.4% 0.856
(82534) (86395)
WBC 6126 (2824) 27.1% 6121 (2841) 26.7% 6167 (2666)  31.4% 0.748
CSS =6 271 (4.8%) 0.0% 242 (4.8%) 0.0% 29(5.1%) 0.0% 0.802
"6
css Model AUROC Specificity Sensitivity Accuracy PPV NPV P
IR 0915 0.901 0.766 0.893 0.300 0.986
(0.882-0941)  (0.891-0.908)  (0.695-0.830)  (0.882-0.905)  (0.270-0.330)  (0.982-0.990)
5 0.030
XGB 0.950 0.900 0.882 0.899 0333 0.993
(0.936-0961)  (0.891-0.908)  (0.838-0919)  (0.890-0.907)  (0.312-0.356)  (0.990 - 0.995)
LR 0.938 0.900 0.814 0.896 0273 0.991
(0.911-0959)  (0.888-0912)  (0.737-0.881)  (0.885-0.907)  (0.246-0.302)  (0.987 -0.994)
6 0.039
<GB 0.965 0.900 0.905 0.901 0314 0.995
(0.958-0972)  (0.892-0.908)  (0.868-0.942)  (0.892-0.909)  (0.295-0.335)  (0.993-0.997)
IR 0.938 0.900 0.857 0.898 0259 0.994
(0.903-0963)  (0.888-0.912)  (0.790-0.924)  (0.887-0.910)  (0.234-0.289)  (0.993 -0.997)
7 0.060
%GR 0.966 0.900 0.902 0.900 0.297 0.995
< (0.959-0973)  (0.892-0.909)  (0.862-0.938)  (0.892-0.909)  (0.278-0.318)  (0.993 -0.997)
IR 0.940 0.900 0.867 0.899 0.248 0.994
(0.907-0964)  (0.889-0911)  (0.796-0.929)  (0.887-0.909)  (0.223-0.273)  (0.991 -0.997)
8 0.062
<GB 0.968 0.900 0.903 0.900 0.288 0.995

(0.961 - 0.975)

(0.892 - 0.908)

(0.861 - 0.940)

(0.892 - 0.908)

(0.270 - 0.307)

(0.993 - 0.997)

Data are value (95% confidence interval)
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k1
N2
©

Actual severe patient
Probability: 0.353

Age

Lymphocyte
Shortness of breath
Body temperature

WBC/

Hematocrit
Hemoglobin
Body mass index

Hypertension

Sex
-2 -1 0 d 2
SHAP values
EHI0
Actual non-severe patient
Probability: 0.001
Lymphocyte -
Platelet .
Hemoglobin I
Systolic blood pressure I
Hypertension I
Sex I
Body mass index I
Body temperature I
Shortness of breath I
=2 = 0 2

1
SHAP values
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0.963

0.950

Average AUROC

0.940

2 5 10 15 17 20 25 30

35 37
Number of variables

0.942
0.940

0.930

Average AUROC

0.920

2 5 1011 15 20 25 30
Number of variables
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%13
Number of F+L+ model F+L- model
variables AUROC P AUROC P
1 0.889 0.000 0.889 0.000
2 0.931 0.000 0.917 0.000
3 0.934 0.000 0.921 0.000
4 0.946 0.000 0.932 0.001
5 0.948 0.000 0.936 0.008
6 0.951 0.000 0.937 0.009
7 0.953 0.000 0.934 0.001
8 0.959 0.003 0.936 0.007
9 0.956 0.000 0.935 0.000
10 0.957 0.000 0.938 0.007
11 0.958 0.000 0.942 0.137
12 0.957 0.000 0.941 0.043
13 0.961 0.018 0.939 0.014
14 0.962 0.018 0.942 0.087
15 0.962 0.015 0.942 0.063
16 0.962 0.021 0.941 0.015
17 0.963 0.080 0.942 0.108
18 0.964 0.252 0.943 0.051
19 0.964 0.379 0.945 0.435
20 0.965 0.392 0.943 0.024
21 0.963 0.016 0.946 0.556
22 0.964 0.352 0.946 0.640
23 0.964 0.510 0.948 0.551
24 0.963 0.107 0.947 0.988
25 0.963 0.077 0.945 0.517
26 0.961 0.002 0.946 0.693
27 0.964 0.141 0.946 0.305
28 0.962 0.014 0.945 0.437
29 0.963 0.027 0.947 0.672
30 0.963 0.043 0.942 0.004
31 0.963 0.116 0.946 0.686
32 0.963 0.054 0.946 -
33 0.963 0.173 - -
34 0.964 0.378 - -
35 0.962 0.009 - -
37 0.965 - - -
14
Model Numberof -, roc Specificity  Sensitivity ~ Accuracy PPV NPV
variables
i - 0.965 0.900 0.905 0.900 0314 0.995
(0.958-0.972) (0.892-0.909) (0.868-0.042) (0.892-0.908) (0.295-0335) (0.993-0.997)
— o 0.963 0.900 0.884 0.899 0.309 0.994
(0.955-0.971)  (0.892-0.908) (0.839-0921) (0.891-0.907) (0.289-0329) (0.991-0.996)
_— » 0.946 0.900 0.839 0.897 0.207 0.991
(0.936-0.956) (0.891-0.908) (0.793-0.884) (0.888-0.005) (0.276-0319) (0.988-0.994)
Rl o 0.942 0.901 0.810 0.89 0.201 0.989

(0.931-0.953)

(0.892-0.909)

(0.756-0.860)

(0.888-0.904) (0.270-0.313)

(0.987-0.992)
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=SIEL

EdI5
Number of A -
Model variables AUROC Specificity Sensitivity Accuracy PPV NPV P
0.958 0.882 0.966 0.887 0.309 0.998
Lt a7 (0.924-0.991)  (0.854-0.908) (0.897-1.000) (0.860-0.911)  (0.262-0.367)  (0.994-1.000) o6a3
FLt 17 0.949 0.888 0.966 0.892 0.319 0.998 0.541
. (0.906-0.99)  (0.862-0.914)  (0.897-1.000) (0.867-0.917) (0.270-0.378)  (0.994-1.000) )
Fl- 32 0.943 0.907 0.828 0.902 0.325 0.990 0.8589
(0.901-0.985)  (0.882-0.931)  (0.690-0.966) (0.878-0.926)  (0.265-0.400)  (0.982-0.998) )
FiL- 1 0.941 0912 0.828 0.908 0.338 0.990 0.950

(0.903-0.978)  (0.890-0.935)

(0.690-0.931)

(0.885-0.931)  (0.274-0.415)  (0.982-0.996)

Data are value (95% confidence interval)

EHI6
Order ‘With laboratory variable Without laboratory variable
1 Age Age
2 Lymphocyte Shortness of breath
3 Platelet Body mass index
4 Body mass index Sex
5 Hematocrit Body temperature
6 Shortness of breath Heart rate
7 Sex Hypertension
8 Body temperature Systolic blood pressure
9 Heart rate Diabetes mellitus
10 White blood cell Dementia
11 Hemoglobin Diastolic blood pressure
12 Hypertension Rhinorrhea
13 Dementia Fever
14 Diabetes mellitus Cough
15 Systolic blood pressure Headache
16 Diastolic blood pressure Sore throat
17 Altered consciousness Altered consciousness
18 Rhinorrhea Malignancy
19 Headache Sputum
20 Cough Myalgia
21 Fatigue Cardiovascular disease
22 Cardiovascular disease Chronic kidney disease
23 Malignancy Diarrhea
24 Myalgia Vomiting
25 Sputum Chronic liver disease
26 Fever Fatigue
27 Chronic kidney disease Asthma
28 Chronic liver disease Heart failure
29 Heait Bl ;};(:Sléc obstructive pulmonary
30 Diarrhea Autoimmune disease
31 Autoimmune disease Pregnancy
32 Vomiting Pregnancy Weeks
33 Asthma N/A
34 Sore throat N/A
35 Chronic obstructive pulmonary disease N/A
37 Pregnancy N/A
37 Pregnancy Weeks N/A
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S3IHE 3 10-2023-0007793
=917
Total death
Ppoaty = 0.5
. . Intended triage lcy = flypeiidest
Classified as severe patients
P, 2 Threshold =
Severity 2 1hreshol Nfc?}’i‘e :e G:‘r;il;al Ppeatn = 0.99 Type Il death
Setting threshold
Classified as non-severe patients =
Pseverty < Threshold Intended triage va';f;a' Pocatn = 0.99 Type Ill death
Find the i to mortality rate
EHI8
1,200
Patient volume
800
400
0 M
Jan 2020  Apr 2020 Jul 2020 Oct 2020 Jan 2021
Date
H1 H2 H3 H4
Period 17% Feb - 17" Mar 1% Jun - 30% Jul 10% Aug - 8% Oct 13" Nov - 20t Feb
Duration (days) 30 60 60 100
Cumulative patients 8,384 2,802 9.850 58,859
Maximum daily patients 1,062 13 441 1,240

(= maximum height)
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EHI19
6,000
Patient volume
4,000 RO
= 1.9
-2
-4
2,000 - 10
0 J
0 100 _200 300 400
Duration (days)
RO 15 2 10
Duration (days) 677 416 65
Cumulative patients 34,965 47,802 58,799 59,993
Maximum daily patients
(=i FI Heigh) 198 526 1,980 6,407

EH20

Model: severe

Generated: severe

Density
03

0.2

0.1

0.0

Density Model: non-severe

Generated: non-severe

03

0.2

0.1

0.0

-10 -5 0
Logits

Logits
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0.04

Mortality rate
Influx
= H1
- H2
= H3
- H4

0.03

0.02

0.25 0.50

Threshold

0.75

Proportion
0.04
0.03
0.02
0.01
Type
Type |

B Typell
B Typelll

0.00

Proportion
0.04
0.03
0.02

0.01

0.00

0.00 025 0.50

Threshold

0.75 1.00 0.00 0.25 0.50

Threshold

0.75

_36_

10-2023-0007793



E023
0.2
Value
0.1
0.0
0.03
Value
0.02
0.01
0.3
Value
0.2
0.1
0.0
EE2

Optimal threshold

.

Optimized mortality

\

Decreased mortality

\

—_

2

H (historical influx)

3

i

0.04

Mortality rate

0.03

0.02

\\

/

0.00 025

0.50
Threshold

0.75
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EH25

RO: 1.5

Proportion

0.04
0.03
0.02
0.01

0.00

RO: 10

Proportion

0.04
0.03
0.02

0.01

0.00

KA

0.00

0.5
Value

0.1

0.04
Value
0.03

0.02

0.18
Value
0.12

0.06

025 0.50 0.75

Threshold Threshold

Optimal threshold

\

Optimized mortality

.

Decreased mortality

i

15 2 4 6 g8 10
RO (basic reproduction rate)
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Ha7
Influx Optimal threshold Optimized mortality Decreased mortality
H1 0.1 0.022 0.298
H2 0.01 0.015 0.047
H3 0.04 0.019 0.146
H4 0.24 0.031 0.209
RO=15 0.02 0.017 0.061
RO=2 0.16 0.025 0.179
RO=4 0.39 0.032 0.181
RO=6 0.43 0.041 0.068
RO=38 0.62 0.042 0.071
RO=10 0.66 0.042 0.069
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