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$210 ... Input vital signals of plurality of patients
§220 ... Acquire parameter value of vital variability by analyzing each vital signal
8230 ... i arrhythmia predicti i by using value
and artificial neural network
8240 .. Predict whether ventricular arrhythmia of user has occurred by applying vital
information of user to ventricular arrhythmia algorithm
$250 ... Output prediction result
AA ... Start
BE ... End
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(57) Abstract: The present invention relates to a device for
predicting ventricular arrhythmia and a method therefor. The
method for predicting ventricular arrhythmia, according to
the present invention, comprises the steps of: receiving an
electrocardiogram signal and/or a respiratory signal of a
ventricular arrthythmia patient; acquiring at least one of para-
meter values related to heart rate variability and respiratory
variability of the ventricular arrhythmia patient by analyzing
the electrocardiogram signal and/or the respiratory signal of
the ventricular arrhythmia patient; generating a ventricular ar-
rhythmia estimation algorithm for predicting whether
ventricular arrhythmia has occurred by using the acquired
parameter value; predicting whether ventricular arrhythmia of
a user has occurred by applying at least one of parameter val-
ues related to heart rate variability and respiratory variability
of the user to the ventricular arrhythmia estimation algorithm;
and outputting the prediction result of whether ventricular ar-
rhythmia has occurred. According to the present invention,
the method for predicting ventricular arrhythmia enables pre-
diction of onset of disease at a high probability before the oc-
currence of ventricular arrhythmia. Specifically, since
ventricular arrhythmia can be predicted one hour before the
occurrence thereof, a patient can secure enough time to deal
with the occurrence of ventricular arthythmia. In addition,
since the method can provide a service by being linked to a
patient monitoring device provided inside a hospital and also
provide a service by being linked to u-health equipment such
as a portable electrocardiogram meter or a portable respira-
tion meter, a patient can quickly deal with the occurrence of
ventricular arrhythmia even during daily life.

[CIS & A&



WO 2016/195366 A1 |00V A 0 O R RO

F7:

OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, KM,

ML, MR, NE, SN, TD, TG).

A 21 Z(3))

k

ol

N

A A B A 9§ (

?iﬂ%éﬂé%x%ﬂ
20 X RO B D
@i%g1$e%%@u
%{ﬁ%@e%%awq
EEEQ%@%@%Og
S REeITET T
TR B OE ﬁnw_%A
Bofibunie DA
J} s 5T TR o [
_z_ﬁdﬁn_tuﬂﬁﬁjuﬁA GG
T 7T o = KOB i _znx
ﬂn_uwﬂot.wHTﬂWﬂlLHT‘l‘ulb E.w
T Lf %E‘El,m,A U_.._V

Hfﬂemamo]}xunoél_/ao
< = P = ol o
Au]iJﬂﬂﬂ e_n o =
) Aonxﬂ_. Qeﬁw_u_ﬂ _.__d_w_.ENro
T Ew urSTWmT% R
ﬂ%%%EM Lfex %17r
e huLQu Le%f_{uuuw%
BECT B oy
ST 7o iojf o N0 M o = ]
Rl g g or T o]

MA%@J © Wepo B S K
@sﬂ%g@ﬂﬂﬂﬂ#
R oJiﬂﬂ%%
ﬂﬂ? %}%éi%%
%&%W%%z&ﬂl%
%@%@}E%qég
14 = mo =, Al

1 ;o_, _6L _/ o

K ALqL_?

| i
X zu%olﬂ < }aegﬂﬁ 3

R0 o} N _/ o T RO éeﬂ.ol
_Eﬁ UKHI ,Ao “w w_i ;ﬁe OT H;l >Q Eo
T io W ) 1y A
ﬂﬁAL‘u!ﬂnL%_ol&m,#]Au
J.OE.W ;o fvﬂO,IElﬁEXL_/‘LI
T e 95 =0 1 W o X o
éxu@m%%o T
5 z@ﬁzu ;owu%,

SIS %EQ%E@#w“é
\.mo‘ﬂoﬁ;o*‘Wﬂﬂn_uo He o 1ro>A ﬂme
lEﬂnﬁNL o oeqoﬂno,qﬂqﬂeﬂ_%l
) RO pjn |H ®O - T B o naoE T

AT

(



PCT
/KR2016/005782

W
0 2016/195366

=
.

T
oo _~
Mm_x Jdﬁ@ ﬂlﬁl
- LR X Jnddlmo _
o R < % Koo % =
o~ = JZ_l o ;oo»aa 2 _
EXO X o HTU\HVI,mAnOA “ 1_|7 ‘_.meO
= ﬂ‘.ﬂ - 3 FE <N ,tLuo_E
L R =52ELF 2 G
—— XL . [— _fo:._;o N
E._;o Nldllﬂ;lroﬂﬂ-r_o}r MEME dlAM . _
ol i Mﬂﬂﬂo{ o Ple nun%IFLOI mmou plo N ) uy W il T o
J.Aﬂ of ﬁl]%vo . O ﬂ_wo — zoE.ﬂ
! eaﬂluzi@ o ok g 2 HTLHMW
@me Lﬁﬁﬂvloé_ﬁvm TR q_0|7zo E7A 1%@@.%05
W a %@ﬂa%@ﬂ% . o 0 % o = SRR
T of @@ﬂ%ﬂ%%u.%ﬁ W i g 2
oo ﬁnﬂﬁomﬂ@aoﬁbnu;udlﬁoi EEQ'] olr ™ Jmaﬂ_.]maﬂ
o QuLluTwro NE~ = 0P oo 2 ol T ] <
™~ 0 1%%&2&06%# qu.o' . o No o .Eaﬂvl
<= ﬂPJcé ~ oL O — X () o £ m oo B
l 0 N M i‘._ ‘ﬂl i \MM” ;O ~ ‘OI‘I, NS — —_ — _E _E 1=
W WE@%%%géE@a == = dy o
% o ﬁ%%i%ﬂ@ﬁ%gqﬂwﬂ z o o i
_ — E._wrooTPﬂﬂAaﬂ;l ‘Z]oT dnxnno Holﬂ;v mama < _E]ﬁ_;
X0 0 Quaﬁo%ﬁ@ﬂurogwﬁo%d%ma i< i B Qiaw1
A o QWEO_EORﬂw..%@%1%@g = = T ﬂm_fi#mo
T M ﬂllu%iwl wgle_w1%n T K= T T
= o POO},&E‘OIH;OMD]ﬂ]HCIJI‘IHDﬁ — tux L.E]‘IDADIM
‘m—r HO.‘OI_ ,N:._JXIL‘LIO‘,WO ;OO%O Eﬂ” ﬂﬂ H»A»A \W
%ﬁ. QM@@WQ%%%#%%%%E 6 e A o %EQML
Lo T o — Mo o ,]H o ﬂohﬂ@ﬁ = ol - wr o Jﬁﬁﬂlw |
w0 T Ho_Eomoi%o%W P B AR i muaﬁ;ﬁr
_ 0 ™ ‘wL.L.ATbo]‘LIOt;AJH7 ,MD.]l AE‘HOI oF = |
k.é%ﬁ :T%%%%%ﬂmmﬂﬂ%zurﬂmr7z. = i ﬂﬂﬂﬁ%
—_— —_ — -~ — _ )
oo M ofoﬂ_ohu]Jmoz;ooLo_EoZ%:fo T Efx%z
,m001r ~ T H&OAEXZ] % = o b %o ) e ]dﬂHHTEE
HT_ 2y B ﬁt%}ﬁﬂwlwﬂoﬂﬂNuNuHTMHTﬂLtwﬂOMﬂUﬂNEﬂ;IE Be o of o.nanNEﬂwl
A_.EH ‘w_/or_%lj_/lxOIrzila_oNE‘mﬁlrxoﬂ1 ﬂooHE lv_Alnun EEH ol I v
ﬂ%mﬁmaﬁoﬂo?}%@é umﬁ1u1__oufﬂwaofﬁom} N R ﬂ@@és
mumcﬂmunonmoﬂatzmﬁé@uW%Q%?ﬁﬂn%@ ETWT ﬂuuTﬂmﬂE
u QLENDEWMHO_EH ﬂ@ﬁi@nAMHﬂl1%qQ&%@n
H ur]{ﬂ1x§_} BLgaw oeATé]A =3
OMAIﬂo LIE_OJLﬂl]7,mol.A ._H.Vlllu AEAHLJ@'
Qﬂ o _zrl 0 ‘H_Ol ey o 0 X J_ﬁ.c Jll = \H_Ol 50
‘x]ﬂﬁalaf HEZMﬂqﬁ,mod. — Y WX
g:a d-.._LHL ﬂ_u Kb ﬂ"]rmﬁ )A_|1rA
¢égn%€%damg%%m
ﬂ%ﬂ%%ﬂwugggw
oﬂloéaﬂulu
dumn_ull,m_./l
__O;wal

[1]
[2]
[3]
[4]
(5]
(6]
[7]
(8]



WO 2016/195366 PCT/KR2016/005782

[9]

[10]

[11]

[12]

[13]

A sk @A, ARl AlEk Blo]
Ao shE A7 A e =g o
g GkA) o 5 o F8hE @, 1e
As FH95E dA S £t

271 Ak o) sof] o 3t 92hv] B = NN 7+2 3 7F(Mean Normal-Normal
interval), NN {2 3£ 330 2HSDNN), €17 & NN 7+4 o] Z}o] ol tf & A <] §-&
g gholl o g+ Al H(RMSSD), 44741 <1 NN 114 ] 2}o] 7} 50 ms &
Z3}&H= NN 7+ 529 B8] 8(pNN50), 0~0.04 Hz Alo] & A A3 g H 2] 215 9]
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[30] A, FER10)E $Ab] vlolg A5 E =t o)y, S A

A B2 5 ol st ghx|9] H}Ola AN = ko] A = 2 S(ECG signal)

el S (respiratory signal) 5 4 o] % spyE E s}, 3k, 2kxlo] vlo| g
Nz = A FAE 27 A 73 T, A A A A B AL g )

,

o
o
>
fols

Sl e ST, mE T na
WA 2o] npolg Mg B EEgh
[31] t}e-0 2 B E3(120)3 3] vlol g A E & FA 5ho] ulo] g Blo| Lo

e shebole] b 5k ol 7], vholeh ¥lol iz Ak ¥lol R &5
¥lol % % ol shbE Ek.
(2] E1e A welE 2 & F vo| o) oha shebule 2 vhebal gt
[33] 3t1]

Signal | Method Parameter | Unit | Description

HRV Time domain analysis Mean NN ms Mean of NN interval
SDNN ms Standard deviation of NN intervals
RMSSD ms Square root of the mean squared

differences of successive NN intervals

pNN50 % Proportion of interval differences of

successive NN intervals greater than 50 ms

Frequency domain VLF ms? Power in very low frequency range(0-

analysis 0.04Hz)
LF ms? Power in low frequency range(0.04-0.15Hz)
HF ms? Power in high frequency range(0.15-0.4Hz)
LF/HF Ratio of LF over HF

Nonlinear analysis SD1 ms Standard deviation of the successive

intervals scaled by

1/V2 \/§Var(RR,, —RR,,4)

SD2 ms 1
ZSDNNZ—-ESDl2

SD1/SD2 Ratio of SD1 over SD2

RRV Time domain analysis RPdM ms Respiration period mean(Mean of positive

peaks interval in respiration signal)

RPdSD ms Respiration period standard
deviation(Standard deviation of positive

peaks interval in respiration signal)

RPdV Respiration period variability
RPdSD

rpam 100

[34] z} spebn) gl o] thal] A 4 o2 A R, WA, AEk ¥ o] 2 (HRV, heart rate
variability) 72} 1] B 3= Mean NN, SDNN, RMSSD, pNN50, VLF, LF, HF, LE/HF,
SD1, SD2 ¥ SD1/SD2 ol 4] Ao % dh}E E 53t
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[36]

[37]

[38]

[39]

[40]

[41]

[42]

5

©] 7141, Mean NN, SDNN, RMSSD 2 pNN502] 32} E] g2 A| 7t o <
S 28 g5y A 4 2% Mean NN NN 7H2 (NN interval,
Normal-Normal interval)2] 3 7F-& 2| 7| &} 31, SDNN(standard deviation of NN
intervals)<> NN {FA &] 1FHAHE 91| 5)a1, RMSSD(Square root of the mean
squared differences of successive NN intervals)i= ?17 gk NN 74 o] z}o]o] ofj gt
Ayl 3-8 H sk ghell o) gk Al & 9 v sk, pNNS5O(proportion of interval
differences of successive NN intervals greater than 50ms)-> 1474 Q1 NN {14 2]
2ol 7} 50ms & Z8k= NN -4 429 H] &8 o v g},

Z12]al, VLF, LF, HF 3 LF/HF2] shebvl B b2 o= 4o 412 53
5380, 744 22, VLF(very low frequency)i= 0~0.04 Hz Al-o] 2] #] ] =3}
o ANz ZFEE 9|v]shal, LE(low frequency)i= 0.04~0.15 Hz Al©] 2]

A Fah of o] AlF o] 7% E o|u| s} i, HF(high frequency)= 0.15~0.40 Hz
Abol o] aiFraf G o] AT ol A= E ou| sk, LF/HF:= LF$} HF S| v &5
o] g

A4 © & SD1(standard deviation 1) ¥7] Auk W o] &S ou|d}a1,
SD2(standard deviation 2)3= 7] Alu} ¥l o] &< oln| &, SD1/SD23= Y7 Alub
Hol g 7] AlEh Wol & 2] v)&-& o o)

U502, &5 HO] X (RRYV, respiratory rate variability) 3} 2} B = RPdV,
RPASD % RPAM S0l A 4o & s} S E35}elit}, o] u], RPdV, RPASD 2
RPAM 2] I} vE gh-2 AlZF 9 41 & 53 g5 A4 o=,
RPdM(respiration period mean)< & & -

period standard deviation)= &5 5-712] 3T=HAE 21| 51, RPdV(respiration
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[43] & Eof, dF(140) 2 EEH150)7F A AW o S A E FHH =
A5, A A O S A AR SRR E ARG ALY AR yo) kY
I & Holko gteprE 4l F Ao ik shtE Falste] AREAEe] AA FAd
A o 5 o) ettt e o, A4 AW oS M e S A3 E AREAE
w2 F e 5to] AR}l Al Al E- gt

[44] olslel| A= =2 A =58 Fall & g o] AAfefof] ufE Al gl o =
AR E o] &5t A Hogul of 2 ko tshe] A B &2 B o]

A Aol of) whE AA B o & HhH & LER oA ol Tk

[45] A, dEHF110)7= o] A A g gkat o) vlolg A9 &
A # k= TRS210)

[46] 7851, 551200 FHEE 3] vlolg A5 8 WA slo] nlol g
Ho| o tf gk hehm| g kg &5 3Hoh(S220).

[47] g o] AAlde wpE, 85571200 $hApe] vlolE A S T A A
2NZ A R AE AEste] RR7FA HlolB & AA S &= Ql o} 1e] a1,
55712007 A ¥ RRIEA Ho|H E o] &3ato] Alut Wlo| & shebn| g 4h&
953 59

[48] Tk 8= (120)L Falo] vpolF A% F o F ASNM T FHAE
AEsto] =5 AA dHlolH & AT 5 Aok 1841, 5571200 A=
S5 AR HolH & o] gate] S5 Wo| k-

g ghE g5 ¢ Ak

[49] T, =3 A I 4dE FEl 5220 ©HAIQN Alek g bl B L]
S Aol thale] A Ao g AW Er) &3S = 29] §220 WA E AA| 5
Argstr] 915 oA ol

[50] 18] 31, & 4ats - 0g o] A Ao o] wpE RR7HA d] o] B & Y ER
T o), X 4bi= B kg o] A A oo whE RRIFA H o] Bl A] o] A4
e Al A3 1ol a1, I deim BT o] A A o of] whE o] 4] Uk

A% dlolE ol HERY & 33 1 Z o, & 4d+= & T 9

(o]
o

[e) T
Ao & 3] A EY W EE YR 1Yz o)t
A 5 A 5o Aﬂ RI)AE 7 %3}04 RR7H4

[51] HA, 8551200 48 T2
Hlol 8 & A4 feh(s221). 7]
R-3] A(R-peak) 7t -4 & 2|1 S
273 RR7EA H] OB 3= Al Rb& %g;cz 5 J—_’RR{Pﬁ = y%of’a Eias EﬂOle’a
%HE 2 9]

[52] RR7FA o] 51 7F A ¥, E5%(120)5= RREA o] A o] 24 Whes &
A A eeR(S222). o], o] A4 ¥k (ectopic beat) 0] & A g2 Q1 A A HhE o] 2o
A BHA g WA YEs A Ehe S W8, 5 daoll A B3 vlel o] RR
kAol Bt A o m A LA EE A4l o] o] & HhE o] A g x| 4 o]t

[53] ol &/d vhE ol A A= RRAA S 277 QA gL E Y 2 75 8| & ¥ = RRYHA
TRhE A Alek= W o & X H o & 5o AR 7010 eka 7 ),
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[54]

[55]

[56]

[57]

[58]

[59]

[60]

7

RRZ_PZQO] 0.2%1 A5 sl -7k 2FA ¥, 0.05%1 -5 AFA B A =t
HE(120)F 5 4adt TS RR{PZ% t]o] EJ el Al o] 2 ¥hE S Al A =
4bs} 7L8 Jel o] HolH & g5 4= v

1, 5712003 o)A vhE o] Al | RRYFA o B 22E] AlZE G
218 %=3}o] Mean NN, SDNN, RMSSD, pNN50°]] off &+ &} v g 31-<
51 =5}, v A E 2418 E3lo] SD1, SD2, SD1/SD2°)| th 3t spatn] g gh<
= 3heh(S223).
o=, 571200 o] &4 vhE o] AlAH dlolE & v E WY (detrending),
2] A = ¥ (resampling), 7+ =3 2191 B 7k(cubic spline interpolation) 2 3}

29 Edd ¥ 5 (power spectral density) A4S E-38l F3b o o A& f g
HlolH & AA 8LQ‘(SZZ4, S5225).

TAAo R 52120 AW Fe Jd 2 S5 19 53 HE|(time-varying
fininte impulse response high-pass filter)E 0] -85} o] A4 dhEo] A A H
tHo]H & Y E WY gt} o], t] E Y (detrending)©] & o] &4 ¥
dlolgl o] A4 EN=E A7 skl @74 W3S Fxshs vy 22
oju] gy,

881, 853312005 Y E W= (detrend) ¥ Hlo]H & 7THzE 2| A Z&H 3}
T 23209l mgke aatel £ 99 WAlE 918 Hlo)E & A4 g,
o] 7] A, §F8] 2~&2FQ] B 7k cubic spline interpolation)©] & 0] X B.& 52

Ak 349 B & A stel 4 Ab) B ol S0 g ddas
BB v a), 9] 14 Sl AR H dolB i ¥ desh & B o)
g ZE geE 4

EFHEAY, F/V“J‘—” D FE AZ ]l BIRS vzl F,
2~ E & W5 (PSD, power spectral density) & A4, 32
4b9} & e 1z B3E 9

S225 Aol A 3he] AHEY w7t 74]’\}-?:] T, 85512001 9] 29 E

WG g2 RE 4 oo B48 E3) VLF, LF, HFol| o) 3t stk g 3k
g 5 3h}(S226).

F 2= 55712007 vlol ' Al B o] A4 g Fall & 5% nlole Wo] o] o &t

et g gk Webd 3ol

il

5 59-(120)+= 34
A~

i L
EfdHEE L

=

9 2
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[61]

[62]

[63]

[64]

[65]

[66]

[67]

8
[3£2]
Parameters Control dataset(n=110) VTAs dataset(n=110)
Mean + SD Mean + SD p-Value

Mean NN(ms) 0.695 + 0.162 0.701 + 0.175 0.316
SDSS(ms) 0.056 + 0.041 0.061 * 0.04 0.068
RMSSD(ms) 0.061 + 0.052 0.066 * 0.049 0.158
pNN50(%) 0.182 + 0.2 0.189 * 0.186 0.299
VLF(ms?) 3.09E-05 % 5.39E-05 3.66E-05 * 7.22E-05 0.196
LF(ms?) 6.2E-04 + 1.08E-03 6.72E-04 + 1.14E-03 0.312
HF(ms?) 1.27E-03 + 1.80E-03 1.35E-03 + 1.76E-03 0.314
LF/HF 0.523 + 0.637 0.554 + 0.543 0.297
SD1(ms) 0.036 + 0.029 0.039 + 0.028 0.127
SD2(ms) 0.075 + 0.055 0.082 + 0.053 0.066
SD1/SD2 0.455 + 0.171 0.477 + 0.166 0.052
RPdM(ms) 2.79 + 0.802 2.85 + 0.928 0.072

oA 714, Mean<> 31 4k, SD+= T H A}, p-value= 9 ZE S o|nfsh, 2
& (p-value)o| & FHF-7HA o] Bthal 7HAE S v @2 A B R 5921 Aot
AAZ AS5E GES g

ol e} o], 8220 @A & 3l vlole WolLof tigh hefuE 4LE& &5

A3 (130)3= vlol e ol o) tigh gtefmlE 4t A3 A 32 &
o]-galo] A ARGl o = a1 H-& A $HTR(S230).

o 714 91F 2173 3] 2 W(ANN, artificial neural network)ol & A &5} o]
MR (E= TF2AA, 53] H)ol A G 4 RS
dngFoE Ay Ao YESAS A AT
Tl Al o] AR AV E WA A A S A & A
7he] 71w, - b o A Aol A A B o 5 e

2]

=

=
g2y vHte 2 At} B ol o] Ao w2 A
(100 1 2174 3] =Rk ol e} X %] W E] W 41(SVM, support vector
machine) ¥} 7 717 &< <l 2] 5 (machine learning algorithm)% o] &3k 4=
o)

AR

ZlEWi,ES% ol %‘3391 o é_‘/‘l o<1 <1

T
o
al
=2
2
<
&
)
=
i)
il
o
op
Fj-a i
jutad
>
i o

= | -1 =
AT, E 51z el Al G A ol el 18 44 3 0

G Fe] T2 e mo)t),
w504 B ule) gro), sl Bl 7} BAE AR o] w9 7k 9w oko)
wEEQE e YEIY, 1ol 3, AANE shfel frde] ZEeA e
sbel oo e ek,

TFAH R AFAA FE2W 1119 =& ¥3H5)+=

FEE 2§k Al 8= lo)ofi=, 257) o] s X9}
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[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

P EENINSER FER B EREE EU e B =

AR tafr A4 dlol=-19 #& 7Wﬂ A =

19 8 TP ES Sy

MW,¢§°§1ﬂ6 ikmm&mwgmmbmmyMWﬂ]%ﬂﬁ,
@ Q1eo] Fo] ol wheh Ashis 2 glo] AT N

ﬂ%ﬂelﬁ&b‘éﬂgﬂ@ﬁk%gﬁgébllﬁtﬁs Far

o
A8 =)
o3

o tha weu] B E o] &3 A4
Shelr] B 2 o] 83 414 g

=

s 6] & o] § 4 414

g
>
T
T
rE
o
al

A o 2
éuﬂ oﬂ

—

-IN' -IN' —{E

Y =z
-
Y =z
-

i (2 o o o

= a#ﬂzo} *Mlﬂ F, o7 (1400
Al2l Bl of 28 9]3) Qa1 e o

A gate] ALgAbe] A g kA OiTE ol 28} 31(S240), o & ATE
=2 9 TR(S250). o] W, AR-&AFe] nhol e G Wiz AMg A g B g5 5
o)

PR

g, 5210 W A4) 5250 EAl= A A & S S s ] @

xZgado] 7|EH AFE ko) 73 VS A 2 el E 4 v B
olu e}, $240 2 S250 @Al = A AW o 5 Wb & A8y 9135k
xZg o] 7|EH AFE HAxo] 73 VS A 2 el E 4= 1o, $210

A $230 A S el A A A o S dare) s A ZE R0
7158 A5 E 5ol 7he @ VS A R e 4 gl

ofgtell M= & 65 Fall ¥ I o Aol whE ARg Ao} A A o S
Aol thato] At &6 el A dlo] uhE A FAE o =
AvE vERd T1E o).

RA, ofe 333 2 g o AA ool whE Al g o
AREARS] Al A A o o] 3hd A TS e B o .
[3%3]

ANN using | Input Sensitivity(%) | Specificity(%) | Accuracy(%) | PPV(%) NPV(%) AUC
HRV 11 86.1(31/36) 86.1(31/36) 86.1(62/72) | 86.1(31/36) | 86.1(31/36) | 0.882
parameters

RRV 3 91.7(33/36) 97.2(35/36) 94.4(68/72) | 97.1(33/34) | 92.1(35/38) | 0.938
parameters

HRV+RRV | 14 91.7(33/36) 97.2(35/36) 94.4(68/72) | 97.1(33/34) | 92.1(35/38) | 0.940
parameters

3% 394 Hiz nlef gho], Al W o) i shebu| Bl E o] &8 A g o =

darglFel A9, A EAu of S A= 48 86.1%, 50| % 86.1%,
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[76]

[77]

[78]

[79]

[80]

10

W75 86.1%, PPV(positive predictive value) 2FH5 86.1%, NPV (negative predictive
value) &% 86.1%, AUC(area under the roccurve) 0.882 ©] 3L, & & W o]
g E o] g8t A A g o & dargF o A9, A FAgu o] o =
A= A 94.4%, 505 97.2%, W75 91.7%, PPV(positive predictive value)
S}+5 86.1%, NPV (negative predictive value) 2F& 86.1%, AUC(area under the
roccurve) 0.9389] t}-.

2] ar, Al Wlol e mpeful B 9f & & Wol e sl B & B o] g3t
dare]rel A, A Ao oS A 25 94.4%, 50] 52 97.2%,
W75 91.7%, PPV(positive predictive value) 2H5 86.1%, NPV (negative predictive
value) &% 86.1%, AUC(area under the roccurve) 0.940°] T}

% 62 #F35HH, 3 39 Y EFY AUC(area under the roccurve) 2] 8] x4 31} 414}
Ho| Lo} 5 & Wo| o gt gtefn| B & W5 o] &8k hare] 5ol A9, et
Ho| 2 X & Hol 5 o] = 3} E o] &3t Yarg|F R} U] 78 o S
A& BolEr.

=0 = 1= = = = o

WA7] o ol B AR WS o2 A B 53], 414 LG ol
A 7] gAY o) ol ol S5 TheskAl Shaznl, $hA7E Al A o] kg o]
A G S ALS FR S

S, B Aol el SR A A oF AFske] MR AE Al e
s ol ek, Frig A% 547 B FhE 55 59719 2L
382 (u-health) 49 9k 1 53ko] 0] 28 Al BT S omE, FAsk A4
ATl = A Aol ol wh=A thA g 4= vt

P e Se] BAlE AA S FaE A E Gl o o] = oA F 31 Al
Babahm, B 7] 4 Hoke] Babe] 2% 7hd Aok o 2] thkdk MY
o thE A7 7k stz & ol sl Aloltt. utehA, &g o
AT 7% BE P9 E 53PN 725 ALl o st
e Aok & Aot}
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