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[ Abstract] Background Lorenz—RR plot is a graph based on continuous RR interval iterative tracking of ECG big
data, which can extract heart beat graph intuitively and truly, and can accurately represent heart rate variability ( HRV ) .
Objective To study the characteristic of Lorenz—RR plot and its relationship with HRV and cardiac function of patients with

heart failure with reduced ejection fraction ( HFrEF ) , in order to provide reference for the clinical application of Lorenz—
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RR plot.Methods A total of 128 cases of patients with HFTEF were selected from August 2019 to October 2020 in the First
Hospital of Lanzhou University as the study group, and they were divided into Il grade subgroup (n=49 ) , 1l grade subgroup
(n=45) and IV grade subgroup (n=34) according to NYHA grade.A total of 100 healthy people were selected as the control
group.Clinical data, characteristics of Lorenz—RR plot and HRV indexes were compared between the study group and the control
group, and Pearson correlation analysis was used to analyse the correlation between Lorenz—RR plot indexes with HRV indexes
and NYHA grade in patients with HFrEF.Results NT—proBNP of the study group was higher than that of the control group,
LVEF was lower than that of the control group (P < 0.05) .Compared with those of the control group, study group showed
lower long axis (L) , brachyaxis (W) , L/W, area (A) and standard diviation of NN intervals ( SDNN ) , the standard
deviation of all 5~min averaged intervals ( SDANN ) , root mean square of successive differences (tMSSD ) , percent of the
number whose difference between adjacent NN interval are more than 50 ms ( PNN50 ) , triangular index, low frequency power
(LF) , high frequency power (HF) (P < 0.05) .Incidence of torpedo, shuttle, short rod and irregularity of Lorenz—
RR plot of the study group were higher than those of the control group, incidence of baseball racquet was lower than that of
the control group (P < 0.05) .Pearson correlation analyse results showed that, 1. was significantly positively correlated with
SDNN, SDANN, PNNS50, triangular index, LF and HF of patients with HFrEF (P < 0.05) ; W was significantly positively
correlated with tMSSD, PNN50, LF and HF (P < 0.05) ; L/W was significantly positively correlated with SDANN, was
significantly negatively correlated with rMSSD and PNN50 (P < 0.05) ; A was significantly positively correlated with SDNN,
SDANN, rMSSD, PNN50, triangular index, LF and HF (P < 0.05) .., A, SDNN, SDANN, triangular index, LF and
HF in subgroups of Ill, IV grade were lower than those of the Il grade subgroup, L/W of the IV grade subgroup was lower than
that of the Il grade subgroup (P < 0.05) ; L, A, SDNN, SDANN, triangular index, LF, HF of the IV grade subgroup
were lower than those of the Il grade subgroup ( P < 0.05) .Pearson correlation analyse results showed that, NYHA grade was
significantly positively correlated with L, W, L/W, A of patients with HFTEF (P < 0.001 ) .Conclusion The quantitative
indexes of Lorenz—RR plot of HFTEF patients decreased, most of them are torpedo—shaped, shuttle-shaped, short rod—shaped
and irregular, and there is a certain correlation with HRV index and cardiac function.Therefore, Lorenz—RR plot can directly
and quantitatively analyze HRV of patients with HFrEF, and can also provide reference for evaluating cardiac insufficiency of
patients.
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WRE A R ELL 1 5EIB S W MR T 18R 2018)
) HErEF i2WibrifE, 2900502 (New York Heart
Association, NYHA ) 39 1 ~ Vg, HEBRFRifE: (1)
BIFOEEE . BN EBEALGAAE. OIEEAS
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H B IIREA P (4)ImKRPTRA SE 8
BH G IFAE: T 83 1] (51.56% ) , i IfiL 1 66 14
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HDL-C &, ZR TSI E X (P>0.05) ; W5
2 NT-proBNP = T-XHHE4L, LVEF K TXRLL, 22594
Gl EY (P<005), WEI1,

2.2 WFFEA AT BEZH Lorenz—RR B 18] &2 HRV $84rHE
B W54 Lorenz—RR BUS RISl . dgidh . KAh /58
. TS SDNN., SDANN . rMSSD. PNN50, = fH+5%L.
LF, HF /NTRRA, ZRAGIEEL (P <0.05) ,
L3 2,

2.3 WFFT AT IR ZH Lorenz—RR HLS K K HLix A
534 Lorenz—RR HUS K P AEER . Bk IR, ASH
DUPIR e A SR X R, BRI & A T R A
ERAGIFEL (P<005) , %3,

2.4 MHFRVESHT Pearson AHFE 45 R 7k, HFrEF
34 Lorenz—RR # A% B 19 £ %l 5 SDNN. SDANN,
PNN50, =fff5%. LF, HF 2FMHX (P <0.05) ;
5 xMSSD . PNN5O, LF, HF £ 1FEAH2E (P < 0.05) 5
K 4l 7 %5 Bl 5 SDANN &£ 1F A1 5¢, 5 tMSSD., PNN50
8K (P<005); 1 5 SDNN. SDANN,
rMSSD . PNN50 . =488 . LF . HF 2 iFAHE(P < 0.05),
L3 4,

25 T, M. V24 Lorenz—RR #5 K & HRV
fahrea M. M. VWA Lorenz—RR B 5,
B JE 5l TMSSD, PNNSO Ho#8, 2R 4t X

R WA MR FRBORE LA
Table 1 Comparison of clinical data between the study group and the

control group

WiH R (n=100) B4 (n=128) (x> P

il (res, %) 64.1£72 659+ 104 0.807 0422
B (0 (%) ) 57 (57.00) 72 (56.5) 0013* 0910
BMI (7 +5, kg/m2 231226 04:24 0426 0671
LI (3«
LVEF (%) 5712120 35.17£3.10 3515 0001
NT-proBNP (ng/L) 3815 370£2727  -13679 < 0.001
FRERAI (7 25)
AST (UIL) 2031£1083 21051111 0743 0460
ALT (UL) 2541062 2159£1165 0701 0486
Cr ( pmollL,) 63111421 66.8+15.12 1308 0195
FBG (mmol/L.) 530141 668329 -1702 0093
TC ( mmol/L.) 435063 439073 L3 0258
16 ( mmol/L.) 1142025 114024 0107 0915
LDL-C (mmol/L,) 100031 105032 0748 0457
HDL-C (mmol/L.) 261067 263067 0419 0676

W " x 2 ME; BMI= KRS %L, LVEF= Z2.00 % S50 4k, NT-
proBNP=N A3l sH IR ATIR, AST= KA G MREFLFERE, ALT= N4
MR LR, Cr= LI, FBG= 45 IIMAE, TC= B AHREEE, TG= =
B, LDL-C= IR BE NG AR A A, HDL~C= /5% BENE 2 1 I
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F2 WA SX A Lorenz—RR HUS B & HRV F8ARHLEE (x+5)
Table 2 Comparison of Lorenz—RR plot and HRV indexes between the
study group and the control group

A R BOG, eti p
Lorenz—RR s 645
Khh (mm) 23.00+£2.59  1456+477 -15.742 <0.001
Sl (mm ) 3.90+0.76 3.08+1.17  -6.006 < 0.001
Kol 7 Jith 6.08 +1.17 5.07+1.66  -5220 0.001
A (mm®) 71.08+18.42  37.81+2554 -11.071 <0.001
HRV 545
SDNN (ms) 145.61 +25.88  84.51+39.31 -13.432 <0.001
SDANN (ms)  125.67+26.30 71.12+32.93 -13.532 < 0.001
rMSSD (ms ) 41.63£2551  3048+21.94 -3.544 0.001
PNN50 (%) 10.92£9.16 459+720 -5.844 <0.001
=R 39.57+886  20.74+8.87 -17.207 <0.001
LF (ms”) 578.17 £ 302.44 210.61 +206.81 -10.878 < 0.001
HF (ms®) 2525720542 97.08+0.09 -7.526 <0.001

T HRV= O3 5PE, SDNN=24 h T4 30 RR EIAFRIEZ
SDANN=24 h 4} 5 min S5k RR [BUBFEBME R fEZE, tMSSD=24 h
N IT A AHARSE M RR (A9 722, PNNSO=24 h N AH4E RR [H] 1
ZAEMTL 50 ms M MEHESH O EEC T B e, LF= I %,
HF= )5

3 WRASXT IR Lorenz—RR B EEIEHE (n (%) )
Table 3 Comparison of Lorenz—RR plot shape between the study group

and the control group

4 b BRIk AFR 2N R RHIAR
A4 100 92(9200)  5(50 3(3.00) 0 0
BEm 18 0 52(4062) 38(2969) 27 (2109)  11(859)

i 19742 38.00 2711 23.92 9.03

Pg 0.001 <0001 <0001 <0001 0.001

F 4 HFEF B Lorenz-RR HUR BIERS HRV F8RIH I AESEE T
Table 4 Correlation analysis between Lorenz—RR plot indexes and HRV
indexes of patients with HFrEF

Lorenz-RR #{£

Bk SN SDANN  nMSSD  PNNSO il IF HF
Ki

rfif 0856 0855 0258 0440 088 0733 0571
Pig <0001 <0001 0634 <0001 <0001 <0001 <0001
bt |

rfif 038 0203 0407 0602 0265 0638 0601
P 0275 0423 <0001 <0001 0240 <0001 < 0.001
il

rfif 0275 0355 0201 -0221 0352 0053 006l
PiH 0673 0034 <0001 <0001 0440 0426 0359
i

rfif 0810 0778 0372 0598 0769 0773 0.689
PiE <0001 <0001 <0001 <0001 <0001 <0001 <0001
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(P>0.05)., Mg, Mg, VWA Lorenz—RR HUE
P Bl | KAl / i TR & SDNN L SDANN , —fa#8 %k .
LF. HF [, 2R A% E X (P <0.05); HAll,
IV 2% W4 Lorenz—RR #{ 5 K A9 Kl . g FX & SDNN,
SDANN. =f48%(. LF. HF /NT N %W, VHIH
Lorenz—RR 8S KA KA / /N T TR WA, Z5F
Gt E L (P <0.05) ; VZOFH Lorenz—RR H#US
ByK il T FR & SDNN. SDANN, =ffif6%. HF. LF
INFMRWA, 256508 (P<0.05), WES,
2.6 HMEKVPEDHT  Pearson MM 4h H i 7n, HFEF
HH NYHA 737 9% 5 Lorenz—RR 8IS B B Kl a7l .
A/ datl . AR IEARDC (r {E45T 5100 0532, 0.182,
0.362. 0.250, P{H#< 0.001) .

3 itig
HRV &I R PEAG A Eazeak ag s S8, J5i
i, HRV J2&0 M40 8 TS A Bt g 45, I

HUL TR I R AR R R A A YIRSz, T H
FHLIE RGeS E R RS T EE RN 2
— Lol BN, DIRERE, HRV FRGEHIE .
HRV 1950 87 7 2 B 48 2k 43 Bt AR e bk oy, Horp
HRV 26t BLWH AU 22, 2 s, iR
TR N R 2R A M, M LA S A S 228 5 ok S ol
S By PE, B K HRV IR 58 50 4 4t At
HRV & —Fh & U S A 7l g TR i e 52, S5
PSS SAR A L . I, ITARAEZRPEBE W
Lorenz—RR H K A- BTN )2 .

Lorenz—RR H 5 2 JE T K AR O B U E 1 RO

x5 Mg, MY, VHIA Lorenz—RR B K &2 HRV $565 LR
(xs)
Table 5 Comparison of Lorenz—RR plot indexes and HRV indexes in the
subgroups of Il', NI, IV grade
T T4 (n=49) MATWA (n=45) NHTA (n=34)  FE PRE

Lorenz-RR L& EH& b7

Kbl (mm) 1738+483  14202343° 1094387 24657 <0001
e (o ) 330113 311£1.27 275:107 2215 0113
KA/ 5.56+1.51 494131 454207 4233 0017
R () 4778£2921 36882216 24681633 9431 < 0.001
HRV # 15

SONN (ms) 103764752 812922979 61031862 1469 <0001
SDANN (ms) 87103931 67.02+2485  5350+17.92" 1307 < 0.001
MISSD (ms) 2732390 29.89£2086 2415:1038 2754 0.068
PNN30 (%) 496+7.12 509+9.12 3.41£3.56 0625 0537
=l 25514853 20.68+7.8" 1396£6.68" 2293 <0.001
LF (ms”) 2062949258 193.67+ 13243 10955£69.66™ 9548 < 0.001
HF (ms”) 13680£12671  7938+7029"  6324£60.08" 7366 0001

T 5 UHRTALE, P <0.05; 5NV LE, "P < 0.05

HLRHE , s P AR LR IR D B Ak A )7 B F 0 iy 4
oL RR A EL, FE L AL BT A B SR —
ANATPLA A bR 2 L R T AT B B HRV
Ai, K S SO A R 22 A S HEBRTESE O
SIFZAh, REGEMEOEEIY, S A R
HRV, [F]Hsi48 A P HIR 42 O KR ) e 5 1k O A P
KRN, BIATAEHERR S O 9 T4 F 4387 HRV, A
TEELES HRV Hrks i i po Rt e TARReR ) 0 BT
Lorenz—RR U AN H F HRV 508, B HF O
R H PSRBT PR AR AR St S A VT DL
Wiz VO TR e AE Lorenz—RR HIUS 8 S 5k
R, KB T ARG 45° Z50p2R |, Al SR — Bt
[B] NS TE RR BRI A EAAZE 4L, TR Lorenz—RR HL5
R BINFE SR LY i A N L T 37 S o 2
gk SR/, TS Lorenz—RR HI 5 K] 45° 255302 149
SRR, TR [ R gssk RN R

ARG LE R BN, W94 Lorenz—RR B & B9 14k
gah . Kb/ s, AL SDNN, SDANN, rMSSD.
PNN50. =fAf6%. LF. HF /NT-XBE2H, HI. V&%
P2 Lorenz—RR HLM B Al . I S SDNN, SDANN,
=ffE%. LF. HF /DT TR W4, IVZ W4 Lorenz—
RR 8BS S 7 il /T T d ; IV Lorenz—
RR HS B Kl 1 FH M2 SDNN, SDANN, = f45%k.
LF., HF /N T M 2% W 4H, v W, HFrEF 3% Lorenz—RR
BOSE R AR bR Y TR, HREE O ThEREf, K
SDNN. SDANN, = ffif§%. LF, HF FREFEIH T, H
HFrEF 3% MSSD 1 PNN50 B0 3 e Ak B AT F R4
PAH TG 47 X, SRR E A, g
AE-SAHI ST R SERtR . BEAR IV K

A 5T Pearson AH & 43 M1 45 3 W 7x, HFYEF (&
Lorenz—RR {5 & 19 K 4l 5 SDNN, SDANN, PNN50,
—“fIEEL. LF. HF 2IEMC, $2/R%F Lorenz—RR AT
Kl A BN AT 32 B HEEF B2 3 24 h U 3Rk /b
SR HRV BN, 7R B BRI TiReZ . F4b,
Lorenz—RR Y 55 K] 19 %5 4l 5 rMSSD . PNN50, LF, HF
RIEMSE, /R HFEF B35 5B 2 E i ciE, ik
T2 BRI PR , 5 B SClk R — 3 0,
[F] Bt 28 25 iR & W, Lorenz—RR 8{ & K A9 K &l / /5 5l 5
SDANN B FAH, 5 rMSSD. PNN50 & fikH5¢, A bl
Lorenz—RR #E B KA /7 sl T & 3 sk
Fixb R AR

AR LE R B BN, R4 Lorenz—RR #US E 44
TR BRI . ASEUUPIR & A R TR AL,
ERIAIR A A SRR T X RRAL, W] HFrEF 35 Lorenz—RR
BUSE AR R y E, o RRRSEER . AR
RIS, HFEF B3 NYHA 43 %% 5 Lorenz—RR {5,
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BIRRT . Jdlr . KBl / il AR IEARDG, 3
o U7 BSR4 3, W], Lorenz—RR S & Ak 48
FRA] TR HFYEF 835 5.0 D06 .

CHPELG JT i W AGY T AR R 2018) 0 HERE,

B — SZARBHAE I AT A HFYEF 5 4 RAET- O A 4E
T2 OISR SO T AR B AR, HERRBR B4
SUESCRTNAZ LIS HEEF 5 B - SZARBHH
AR FAEAT 24 h S ORI ARC S T B -
SRR, HOAT S AR A R - A Rk
2 - FEE R Gk RO LML B 24k, IR
Xof SR 2 RV ) RS, JUE S A 22 0 P RAEAIR
POETE MG R, FEMSGEOIE A ERZMTRES
B B — SZAARBHSR I TT BE S XA 58 25 s il — e 52 .

& b AT, HFrEF B33 Lorenz—RR #5, K 19 & 1k

BRI TR, JBRZ B aER BIR. R, A

WK, 5 HRV #6545, O IIRER A — MM, A

I, Lorenz—RR B KIRE B H A2 e Hb/Hr HFYEF B34

HRV, W0 2GS %
TEABITE /A B S aiEsE, H B - A2 1ARH.

i ) AT BE 2 X ASBIFFE 48 R il — s S, s TR e St

TP REARE . BG 20— Lorenz—RR 1

SR TR O F AR BRAE L
YTk FRAHTLFAOME ST, RE.

W T HATAF R 09 T AT FRA . AR

OB A AT RN . B 5T, BRSITS B,

BEFEITEX; BE. YW R 5T SLF R A &

T, AL FEARG . BEEE,
AXLRA B R,

S0k

[1] CAMM A J, PRATT C M, SCHWARTZ P J, et al.Mortality
in patients after a recent myocardial infarction: a randomized,
placebo—controlled trial of azimilide using heart rate variability for
risk stratification [ J ] .Circulation, 2004, 109 (8) : 990-996.
DOI: 10.1161/01.¢ir.0000117090.01718.2a.

[2] 250555 IRMENE S OmsAmss s (1] . PRGSO f A
B A% 3, 2003, 17 (6) : 407-411.DOI: 10.13333/j.cnki.cjcpe.
2003.06.003.

[3] sPARBE 200 MATHG 20 20 1 i 2, i BRI 250 5
EWEWEG S, PO MRS RBRE 2 P EO R
SEIZMIRIAY AR R 2018 ) ]. i ARC AR 2%, 2018, 46( 10 ):
760-789.

A7, WKV, XUHE, % Lorenz B0 RASEMHT (1] . 6K

DHL2EZRAR, 2004, 13(1): 58-61.DOL: 10.3969/j.issn.1005-0272.

2004.01.026.

[5] XHYHERI B, MANFRINI O, MAZZOLINI M, et al.Heart rate
variability today [ J ] .Prog Cardiovasc Dis, 2012, 55 (3) : 321-
331.DOI: 10.1016/j.pcad.2012.09.001.

~

PJCCPVD May 2021, Vol.29 No.5 http: //www.syxnf.net

L6 @i, MEnl, M, 4. AdsRa ke S IEm B R
UG S5 OFREFMERR [T] . PO MERAGE, 2019,
21(12): 1293-1296.DOI: 10.3969/j.issn.1009-0126.2019.12.016.
GAO Q B, DAI X M, HU Q F, et al.Relationship between
outcome and heart rate variability in elderly acute coronary syndrome
patients [ ] ] .Chinese Journal of Geriatric Heart Brain and Vessel
Diseases, 2019, 21 (12) : 1293-1296.DOI: 10.3969/
j.issn.1009-0126.2019.12.016.

(7] 300, i, s, 5 DAL S0 ) s LU

HASGEPE [ ] P ShkeZeas, 2014, 22 (3) : 274-278.

ZHANG H, FENG J, LIANG T, et al.Heart rate and heart rate

variability relation to heart failure and prognosis [ J | .Chinese

Journal of Arteriosclerosis, 2014, 22 (3) : 274-278.

B OB R E S, AR LA )]

L LA Ze Gk, 2015, 24 (3) ¢ 153-157.DO1: 10.13308/

j-18sn.2095-9354.2015.03.001.

[8

[

LI F J.The important concepts, terms and their connotations of
Lorenz plot[ J ].Journal of Practical Electrocardiology, 2015, 24( 3 ):
153-157.DOI: 10.13308/j.issn.2095-9354.2015.03.001.

[9] PRAME, RIBEF Lorenz Mt FIHYSEARHIE S IR IR AEERE [1] .
o T O IE O LB PR AR A A, 2019, 11 (10) ¢ 1277-1278,
1280.DOI: 10.3969/j.issn.1674-4055.2019.10.34.

[ 10] JEPPESEN J, BENICZKY S, JOHANSEN P, et al.Detection of
epileptic seizures with a modified heart rate variability algorithm
based on Lorenz plot [ J ] .Seizure, 2015, 24: 1-7.DOI:
10.1016/j.seizure.2014.11.004.

(11 ] B8, RIGEH Lorens FR RO MU LR R RN HIZERE [T .
20 Bl L A R 2% 3K, 2020, 28 (8) : 124-127.DOL:
10.3969/j.issn.1008-5971.2020.08.024.

WEI' N, WU X Y.Research progress on the application of Lorenz
scatter plots in cardiovascular disease [ J | .Practical Journal of
Cardiac Cerebral Pneumal and Vascular Disease, 2020, 28 (8) :

124-127.DO1: 10.3969/j.issn.1008-5971.2020.08.024.

[12] mE o . O iBoR IR RN [ ] . rp L IR S O A
H kA, 2019, 33 (3) : 197-201.DOI: 10.13333/j.cnki.cjcpe.
2019.03.001.

[13 ] IRmMEaT, skBIEH, B, 45 O3B RE s K pn Al o

Faprrh s LT [0 ] . RO AaE, 2019, 35 (7) -
628-630.DOIL: 10.13201/j.issn.1001-1439.2019.07.011.
CHI'Y H, ZHANG M Y, LIANG J, et al.Contrasting analysis
between Lorenz plot and time domain index of heart rate variability
[J1 Journal of Clinical Cardiology, 2019, 35 (7) : 628-630.
DOI: 10.13201/.issn.1001-1439.2019.07.011.

[14] skHa2y, BRAAT, KNI, 5 OFEFIES BE G IMEL R
BRI [ ] e RIS E R, 2018, 23 (2)
121-123, 129.DOI: 10.3969/}.issn.1671-301X.2018.02.009.
ZHANG Y L, WEI L L, ZHANG X L, et al.Analysis of the
relevance between heart rate variability (HRV ) and target organ

damage of elderly—patients with hypertension [ J | .Lingnan Journal



SR OO LR A2 2021485 H 529455 51 BRMAE: hup: //www.syxnf.net . 35.

g

E—é&ﬁéﬁfm
i, AR TheefERR B ke B = K i m S5IAF Thee Ry
XEHR

HEL, KHEE, GRS, FHE, k3, xF, xikE

[HE] &S Wfddim (CMBs) ZEIARITIRERAS (C1) BE A LR REIA 45%, HIR CMBs BIfER H £
RIS INAMTIREM SC R AT T T 2 MG, (A2 H AT CMBs IfER R M X% — i, H CMBs & By S
FONHATIRE T FELL KRR CMBs 307 gl 5 SV A D BE A B I Z R 56 R AR 2 — PR R, BB 48T
CMBs. CI WfElHZE, FH9Hr CMBs SINAITIREM K Ro FiE  EHL 2019-01-01 & 2020-05-31 FE4 M BB} 2t
Ja s e A 22 PO RHE: e B ik /ML AR 196 B AT XS 42 o AR A — ek | SER =R A A (A5 B ( TC ) |
SEEH (TG) |« m# AR R MR E R (HDL-C) | (K% s & (I MEEE (LDL-C) . MR (BUA) . [FIZEEBE
BIR (Hey) . B IEBHFEEI L (AB ) o WAL Tau-181 51 ) . 4%k S FIZRINATAS (MoCA ) &
T SLFLA VNG 7. HRAR T MRI A Ar 25 5, H4 8550y CMBs 20 (84 f4i] ) FH-E CMBs 41 (112 4] ) o ARHEARLL M
T/ 2 (MARS) , ¥% CMBs 70 N E2 Bt — B2 CMBs (f3E BT U 274 ) . 8% CMBs. %% K CMBs. R4
CMBs., #45 MoCA J%A345r, K EHE R CLA (MoCA BFEMBH< 26 4+, 90 fil ) FIE CIZH (MoCA HEFEAF4r> 26
4%, 106 1] ) » CMBs. CI SN Z400r % FHZ H 2 Logistic BI85 C1 41 CMBs 20H 5 MoCA 64543 AH G 1tk
I3H1 R Spearman BEAHIEAMIT; ANRFRAL CMBs 5 MoCA 45 N RIIAS 40 =22 18] A AR S 434 R FHZR MR TR A BB AT o
R ZNE Logistic 1A 45 1 Won, WA [ OR=2.857, 95%CI (1.197, 6.822) ) . FEILJESHGH [ OR=4.098,
95%CI (1.949, 8.618) ) . TC [ OR=0.553, 95%CI (0.370, 0.828) ) . AR, ., [ OR=1.013, 95%CI (1.002, 1.024) )
S CMBs 52 2 (P < 0.05) ; 48 [ OR=1.065, 95%CI (1.011, 1.122) ] . Z#H 4R ( OR=1.086, 95%CI ( 1.023,
1.153) ) . i B R AE (WML) [ OR=5.414, 95%CI (2.411, 11.213) ) F1 CMBs [ OR=7.857, 95%CI (3.371,
18313) ) Z CIH M P 2 (P < 0.05) . Cl 41 CMBs 3t H 5 MoCA £t %158 4> & H £ # 6 X & (r=-0.147,
P=0.166) ., MHIREGHI AR B, CIAR R - TN CMBs 5 MoCA SR IERIANL ., HF eI 0274
(P <0.05) ; B CMBs 5 MoCA HEFRMZS B AT, E W I 204K (P < 0.05) 5 1A CMBs 5 MoCA &
REFEFIFEAMIE (P <0.05) o £5i®  CMBs MG E R AFEWRM . A mERSE . TCHREK. AR, o FHm, CI
FIfGRR R AGmE . ZHEFRE . &4 WML 5 CMBs; CMBs 5 CI B EINAIIREFTE—E Mk, BT -
FFF CMBs SIERITAIZ, iEFRES R OAHE, T CMBs SH078 ] B 7. 2 TR 4G, TR CMBs SR A
A

(iR ] Wb b shaeRmens; fERKE

[FESZEES] R74334 R741 [XBAFRISES] A DOI: 10.12114/.issn.1008-5971.2021.00.088

E4&UH: BEXBARZESHTAE (81501095 )

221004 VLA, B R4 B IS B B pih 22 R

SEVEE: XK, E-mail: yhliu9968@126.com

of Emergency Medicine, 2018, 23 (2): 121-123, 129.DOI: O A2 R, 2019, 28 (1) @ 35-38.DOI: 10.3969/j.1ssn.1005
10.3969/j.issn.1671-301X.2018.02.009. -0272.2019.01.009.
(15 ] TS . bt 3 1 i £ O R AR SR I Sl A S B CHEN J H, MA L.Application of Lorenz plot in clinical heart rate

e [ ] BURHUAEBISE 2R, 2017, 24 (2) + 77-79.DO1:
10.3969/j.issn.1672-0458.2017.02.003.

YAN G P.Heart rate variability and scatter diagram analysis in
patients with coronary heart disease complicated with diabetes [ J ] .
Journal of Modern Electrophysiology, 2017, 24 (2) : 77-79.
DOI: 10.3969/).issn.1672-0458.2017.02.003.

[16 ] BRALL, 2% Lorenz HURIEILE HRV J34THARLAT [0 ] . IR

variability analysis [ J | .Journal of Clinical Electrocardiology,

2019, 28(1): 35-38.DOI: 10.3969/j.issn.1005-0272.2019.01.009.

[17 ] 32k . 0 ) b 8 H 1 S O U SO A et e (D]

Breg: INACPEEZGREE, 2018.
(s HIH: 2021-02-03; &R HIH: 2021-04-10)
(AR SCotE . )



