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Abstract Heart rate variability (HRV) has been recognized as a measurement of activity of autonomous nervous
system, and possibilities as an indicator of sepsis occurrence have also been investigated. One of challenges to
calculate HRV is how abnormal heartbeats are eliminated because a method based on the principle of frequency
modulation and demodulation over-estimates the value of HRV if there exists an abnormal heartbeat. We, thus,
suggest to exclude those in advance applying 3o rule repeatedly. Analyzing HRV of ICU inpatients with sepsis
occurrences, a characteristic shape in a temporal change of HRV is observed. We also show that, in order to reveal
such pattern of HRV, the ratio of the abnormal heartbeats must be less than 40% within estimation intervals.
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Fig.1 An example of instantaneous frequency estimated from
(a)RRI and (b)method by Barros
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Fig.2 An example of instantaneous frequency estimated from
(a)RRI, (b)method by Barros, and (c)proposed method
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Fig.3 Example of de-trended instantaneous frequency and prob-
ability density distribution, (a)De-trended instantaneous
frequency, (b) Probability density distribution (solid line),

Gaussian distribution (broken line)
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£ 1 BUMENES av 7 ZRIELIBEY AL

Table 1 List of patients who experience septic shock

Patient | Sex | Age | Disease
A Male 65 | Burn
B Male 67 | Bradycardia
C Male | 74 | Aneurysm rupture
D Male 23 | Burn

Wavlet BEE W27 ¢ )L &2 TIOEBHEN RN D, OF
B EMETNB T EHRED TN TS 6. ZORIEL
LTN#G I, @RHEE (0.5(Hz)~1.6(Hz) ¥ LT, 5K
@ Butterworth BIEHEFHER T ¢ IV Z I & 0 BABREAHEOR
SEWMHBL TS,
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DA DR g C Ak 5. LDEREICHET kIR
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RS ZER O 3 Lol

0%, MO ULERHKSD S, FMEFREICXOH#EEL
TR R w(t) KX L, 3.28i, 3.3HTHPLIZFHEICEK
D, BEOHORLOHBEEHE L.
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BELBIENMEREA2 LT 0EICES. BULEE> av 722
L7 BE DM 30 HLUNDFETRIIK 34%ThH b, (LFEE
PIEREL D BHEELHEIN TV A7)

B4LiE, RRIKEBWT, bl REm e BENMEEQEIC
FRE L, BEMZHEKRO RRI ZHH T 2 FEERE LK)
EBIC, ZOFEEAVT, BUEARAE URmMYS 3v 7ic
E-572 ICU ABRBEO.LERICH LT HRV Z2#ELIZE T
5, 1~3 HMFTHRV MRLICEAD LT &, HRV A ERIC
UL, BIIFEES v 7 %25 &R 3T LRHE L 5.
HALI3ZD HRV BERFNE(LE V PR EFAT

ZTCTT, [ORFHETV EZRFH L Lz HRV OBFRAMZEIED
Barros 5 DFERUREETENTE 2hEH#ANZ. V75
HMEBAL-BE 44 (£2) OLBERICHLT, BREL
Barros 5OFHEIC L D HRV 2H#EE L7z, HRV #EEIZ, €
RETIE, BEMEE MLV FEZERDEBVWZRRIFINS AR EF
WBER L TARY MIVEERKYD, %8 1ZETHlN/z LF, HF
o DEE, DX b 0.04(Hz) 5 0.4(Hz) 25 L7
fEE LT3, BRiEL Barros bOFETE, #E LB
BAREMNS, RRICAXRY MIVERERD, RO EREE
ZHE57 L HRV #EEfH e Uz,

BE A OMRO—FIZR4IRY. K4, EHSIEKC (a)
%, (b)Barros 5OFE, (c) HL D RRI ZRVWIFiEIC
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(b)Method by Barros

Time(day)
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X 4 BUMIEMS 3w 7 2HELZEED HRV ORRIIEL (B5
A), (a) RRETHRE L2 HRV, (b)Barros HbDFETHEL

7z HRV, (c)RRI ZHW=FiETHE L HRV
Fig.4 HRV time series for patient A estimated by (a)proposed
method, (b)method by Barros, and (c)method using RRI
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HRV O#EEOLEMBEOHFAN L 72> T L XLV, HRV DRR
FIEEHERL T a3 LELLNS.
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BRIE D HRV OHEEBEDIE 5D E 074K, VEZERMLES
IKBRAIL®T {koTW%. 8% B,C)D DFAL, ZIFFEKK
TH3.
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DOLERD HRV DEE Stdrri(§) £ T 5. Ric, RERICK
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X 5 I BREHOESEICHRE TS T REE K, ZR/IMEL
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FELEWOT, BRER R LEREE F OBFRIEITRERZV. o
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Fig.5 Relationship between coefficient a and MSE K,
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