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[ ABSTRACT] Aim To explore the characteristics of heart rate variability (HRV) and its short-term prognosis in
patients with chronic heart failure complicated with type 2 diabetes mellitus ( T2DM). Methods 105 patients with
chronic heart failure were selected as heart failure group.  Patients were divided into simple heart failure group and heart
failure with T2DM group. 40 patients with organic heart disease without heart failure who were hospitalized at the same
time were selected as control group.  To collect the general data, the results of echocardiography and 24-hour ambulatory
electrocardiogram of patients in each group, including the standard deviation of the mean of sinus rhythm normal-to-normal
intervals (SDNN) , ratio of the total number of sinus R-R intervals to the height of the histogram of sinus R-R intervals
('TRI), the square root of the mean of the sum of the squares of differences between adjacent NN intervals (tMSSD) and
the proportion of differences between successive R-R intervals that are greater than 50 ms (PNN50). The differences of
clinical data between control group and heart failure group, heart failure subgroups were compared. =~ The HRV indexes of

different diabetic course in heart failure with T2DM group were analyzed.  The patients in heart failure group were followed
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up for 3 months to compare the number of re-hospitalization due to heart failure. Results The course of disease, the
total cost, B-type natriuretic peptide (BNP) , left ventricular end diastolic diameter (LVEDd) , the slowest heart rate and
the average heart rate were higher in the heart failure group than those in the control group, and the hemoglobin (Hb) , left
ventricular ejection fraction (LVEF) , cardiac output (CO), SDNN, TRI, rMSSD and PNN50 were lower than those in the
control group.  The multivariate logisitic regression analysis showed that the course of disease, BNP and the slowest heart
rate were independent risk factors for heart failure in patients with organic heart disease.  Total cost, the number of B-
blocker used, course of disease, fasting blood glucose, BNP, NYHA class IV cases, the average heart rate and the fastest
heart rate were higher in heart failure with T2DM group than those in simple heart failure group, and SDNN, TRI, rMSSD
and PNN50 were lower than those of simple heart failure group (P<0.05).
In patients with T2DM more than 10 years, the levels of rMSSD and PNN50 de-

The number of re-hospitalization in heart failure complicated with T2DM group was

Fasting blood glucose was associated with
T2DM in patients with heart failure.
creased significantly (P<0.05).

higher than that in simple heart failure group ( P<0.05). Conclusions The heart autonomic nervous function in pa-
tients with chronic heart failure is lower than in patients with organic heart disease without heart failure. T2DM mellitus
can further decrease the HRV of patients with chronic heart failure, damage the heart autonomic nervous function and affect

the short term prognosis of patients with chronic heart failure.
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F1. DARBHSITRANKRF LR
Table 1. Comparison of clinical data between heart failure

group and control group

IR (X)) 63.60(4.24)  67.34(2.88) -1.614 0.107
BREH(% ) ] 26(65.00) 61(58.10)  0.575 0.448
BERRE[BI(% )] 18(45.00) 48(45.71)  0.006 0.938
%T{gfﬁ;?% 20(50.00) 58(55.24)  0.320 0.572
RRE(H) 3.10(0.70)  6.20(0.87) -5.093 <0.001
FEBERE(R) 9.38(1.17)  10.59(1.05) -0.952 0.341
B (121399335..87: ) (126599602..9928) 2957 0.003
WBC(x10°/L) 6.74(0.83)  6.84(0.61) -0.031 0.975
Hb(g/L) 138.58(6.87) 124.14(3.91) -4.292 <0.001
FBS( mmol/L) 6.14(0.80)  6.84(0.71) —0.748 0.455
BNP (ng/L) 70.75(17.18) 582.19(160.52) -7.742 <0.001
LAD( mm) 38.43(1.43)  41.30(2.00) -1.796 0.073
LVEDd( mm) 48.10(1.88)  54.32(2.49) -3.280 0.001
LVEF(% ) 61.28(3.45) 51.67(3.20) -3.680 <0.001
CO(L/min) 5.15+1.53 4.66+1.26  -1.990 0.048
I OFE(R/S5r)  45.78(3.25)  51.63(2.11) -3.901 <0.001
PO (R/4r) 116.33(11.11) 123.55(6.25) -1.586 0.113
FEHLLEE(IR/4)  69.05(3.98)  75.46(2.49) -3.355 0.001
SDNN(ms) 114.79(13.87) 95.45(6.27) =3.157 0.002
TRI 30.14(3.29) 25.88(2.43) -2.908 0.004
tMSSD (ms) 31.32(4.55) 25.09(2.37) -2.683 0.007
PNN50( % ) 9.54(2.30)  6.83(1.36) -2.434 0.015

x2. DAFBASHBAFTHITEEIERNSEEZSN
Table 2. Multivariate analysis of statistically significant in-

dexes between the control group and the heart failure group

WH WHOR Wald x> P OR(95% CI)

TR -0.355 4.401 0.036 0.701(0.503 ~0.977)
SR 0.000 0.009 0.923 1.000(0.999 ~1.001)
Hb 0.019 0.781 0.377 1.019(0.977 ~1.064)
BNP -0.028 12.691 0.000 0.972(0.957 ~0.987)
LVEDd -0.086 1.167 0.280 0.918(0.786 ~1.072)
LVEF 0.006 0.015 0.903 1.006(0.917 ~1.103)
co 0.443  1.372  0.242  1.557(0.742 ~3.265)
BT -0.127 4.282 0.039 0.881(0.781 ~0.993)
RS 0.007 0.026 0.871 1.007(0.927 ~1.094)
SDNN 0.022 1.727 0.189  1.023(0.989 ~1.058)
TRI -0.080 1.801 0.180  0.923(0.821 ~1.038)
tMSSD 0.068 2.505 0.113  1.070(0.984 ~1.165)
PNN50 -0.032 0.206 0.650 0.969(0.844 ~1.111)
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F3. DARBIAIGKERLR

Table 3. Comparison of clinical data of HF subgroup

Ayl GIFT2DM A ¥/t

YE| P1H

H(n=57) (n=48) A

IR (%) 67.64(4.35)  66.98(3.74) —0.428 0.669
BB % ) ] 37(64.91) 24(50.00)  2.380 0.123
FEBEREL(R) 9.66(1.18)  11.67(1.77) —1.820 0.069
MR OT) (1138%325.‘3813) (241;34; '9645) -3.287 0.001
gﬁ?{g()ﬁgﬁ;?{% 26(45.61) 32(66.67)  4.671 0.031
WRE( ) 4.48(0.67)  8.20(1.46) —4.750 <0.001
WBC(x10°/1.) 6.93(0.75)  6.73(1.00) -0.946 0.344
Hb(g/L) 125.96+17.47 121.60+16.81 -1.296 0.198
FBS( mmol/L) 4.92(0.19)  9.08(1.13) -8.128 <0.001
HbAlc( %) - 7.70(0.53)

BNP (ng/L) 519.94(244.77) 654.81(201.96) -2.431 0.015
LAD( mm) 40.29(2.17) 42.48(3.52) =-1.293 0.196
LVEDd( mm) 53.30(3.13)  55.50(4.00) -0.856 0.392
LVEF(% ) 51.62(4.34) 51.73(4.82) -0.254 0.799
CO(L/min) 4.54%1.26 4.79+1.27  1.015 0.312
FHLE(R/4Y)  72.82(3.42)  78.54(3.45) -2.732 0.006
BB OFR(KR/SY) 50.59(3.08) 52.83(2.87) -1.198 0.231

PR (R/4r) 118.25(8.38) 129.73(9.14) -2.410 0.016

SDNN(ms) 100.72+29.80 89.30+23.68 -2.139 0.035
TRI 27.78(3.51) 23.68(3.24) -2.264 0.024
tMSSD(ms) 28.33(3.29) 21.32(3.03) -3.890 <0.001
PNN50( % ) 8.61(2.01)  4.76(1.54) -3.286 0.001

2.4 IDHRIBIABE NYHA SR ELE

WiZH NYHA 11 2% % NYHA I 257 5 L il L 2=
SHGE2E R X (P>0.05) ;4 )F T2DM 41 NYHAIV
T i LB Rl SR 4 (P<0. 05346 4)
2.5 LDARBIABGERERNSERSHT

FIH Logistic [MIARAEI 1T 2 R R /387, LUE A
G IF T2DM R IRAS & DLCs 7 808 W 41 B0 [ & 20 B
TSGR LR ZE S A AR R A7, 7
HEBRIEZ4 R £ 5 153 FBS M0 J) il o R B AE
£ T2DM P37 AH KRR R (K 5) .

x4, DHFIBITABE NYHA SB[ B(% ) ]
Table 4. Comparison of NYHA grading between the two

heart failure subgroups| case( % ) |

s TAUSER DREOA
NYHA I £ 17(29.82) 10(20.83) 1.103  0.294
NYHA Il % 23(40.35) 13(27.08) 2.036  0.154
NYHAIV &% 17(29.82) 25(52.08) 5.379  0.020

x5 DNARBITAEFEEREFRNSEZRSNER
Table 5. Multivariate analysis of different indexes among

heart failure subgroups

WH HWHOR Wald x> P OR(95% CI)

B 0.000 2.379 0.123  1.000(1.000 ~1.001)

e 0.769 3.370 0.066 2.157(0.949 ~4.900)
131.917

FBS 4.882  6.487 0.011 (3. 081 - 5648.756)

BNP -0.001 0.219 0.640  0.999(0.997 ~1.002)

TR -0.061 0.372  0.542  0.940(0.772 ~1.145)

% 0.066 2.339  0.126 1.068(0.982 ~1.163)

SDNN -0.021 0.209 0.648 0.979(0.893 ~1.073)
TRI -0.081 0.216 0.642 0.922(0.656 ~1.297)
rMSSD -0.387 2.939 0.086 0.679(0.437 ~1.057)
PNN50 0.027 0.010 0.920 1.028(0.604 ~1.748)

2.6 & T2DM AAREERBHFIE 24 h DB
E&ER

WEPR I 96 B2 R 3 10 4F A9 U, nMSSD |, PNN50
FEARIIE , 2 5 HA G2 L (P<0.05;%6) .

xR 6. &3 T2DM AAREHERFHTE 24 h K OBELER
Table 6. 24-hour dynamic electrocardiogram results between
different courses of diabetes in heart failure with type 2 dia-
betes mellitus group

JRE<10 4F =10 4F

(n=21) (n=27)

FHLLE(R/GY)  77.1449.44 79.63+10.89  0.831 0.410
AR (K/5r)  53.62(5.24)  52.22(3.28)  —0.260 0.795
PO (R/4r) 129.38(15.60) 130.00(11.4) -0.457 0.647

WiH vZ1H P

SDNN(ms) 91.25+15.30 87.78+28.77 -0.500 0.619
TRI 25.05+£8.91  22.61+10.21 -0.868 0.390
rMSSD (ms) 26.21(5.41) 17.51(2.37) -3.293 0.001
PNN50( % ) 7.02(2.79) 3.01(1.30) -3.131 0.002

2.7 DAHFRIBABEOCHREBERERILE

A IF T2DM ZH A B[ 13/21(27.08% ) | =i
TrAL I WA [6/27(10.53% ) |, 2 F B A5
T2 X (x* =4.820,P<0.05) .

HRV JE45 S5O A 7E — E 15 [a] P9 J 30 1 ek 22
BUBRG, B T 52 JRmf 22 5 ik 7 i 42 5K 1a] B4
i A5 by B PP O E 3 22 T e A R R ofE
B A TG RGN J5 32 , REAE 4x ThD | ELUL A2 B Y S e A%
s RO A O E B B2 SRR, T
O AN 1 A A R R L AR S IR L
HILFES AR SR I i 42 | O ILPE RE A — 64, 5



1070

ISSN 1007-3949 Chin J Arterioscler, Vol 27 ,No 12,2019

LR LA R 0 2 8 TS A G, AT 4R S DA il
JE TR AR B AR BT A BRTH H 24 h 3
DR FRRIEM HRV 75, 5 B A HG I 1820 b7
FUFI AT, e B 3553 B 5 vk BRAS B, 4%- T 4
PR SCHAH , DR e AR SCR IS 8 3 7 325 19 R S 48
P HRV, 1207 75 32 2230 i P 5 4 22 1E % R-R (1]
WAL B AR SRR B A T S AR A, A0 56 SDNN |
TRI,rMSSD PNN50 %5, H:/ SDNN Sz e 7 %4k 5 3=
P2 IRE T tMSSD  PNN50 5 3 & Bl 28 16 1 AH 6
BWFFTIN A SDNN FTAE Ry — 445 Ay SRR 1 2l <7, F 01
U EPEEFE (sudden cardiac death, SCD) BFEH5R" .
HETIAA HRV REAIE % 1A 58 J8 b 28 5k 77 386 58 mk ok i
P2 T AR, 1T S5 8503 B B R AR, S8 0
T B S A RN 5 T HRV T ) 26 A 24 E fh 28k
33885 A AR A 2 5 e 5, = R R JE
YEF . PRG35 7 92 B S e JOE 1 = if
Z AL, T Bl PR B A 0 W 18 7 B R B S A
T, St

NGO SR f O E B i, A Eag
) 2K 7B o 25 15 58 SRR 28 TR P R A0 JUE R AT
HAR IS, XA PR AE H — B AT 80 ik
Fh KOS H , WFAE R, 45 Rh0 A5 R 2 AT
T GO LA L5405, A W7 1 e e B0 ) 5l
A BEE PN A I R 5, B R A 2 S ok e
P2 RE I AT, V55 0 W Rl B SRR RE T,
FONFERS  AFFEERM, CHF “ERE 5 HRV
REARAL LM 56, CHF #™ &, HRV B, PR xT
TSI AIAYT , AR R R T e AR S0 T
Al , AL ET X # 28 N 40 I R B HEAT IR YT, AT 2
JPRL HMEE U O

W DRI — b 4 B A G , HoOF & A 55
2, VIO IE [ 35 0 2 1) i B 15 55 R 0 L, I PR 8K
ERO LA FE TR, H FTHF 5N B PR Al i
S 20 AR STl R S IO B AR B g AL A i
1, S EOT R A 2 Sk E 2 T RE S A, o1 O
FEMZIREZ M > KRB HRV FRIK . # B
B8 Ly e T v o (AR NSRS = OIS [ 2
AR, B R R0 T e 2T A
N 58 R W15 0 9% (CHD ) 4 Jf T2DM fR 55 1Y
HRV # T2DM 2 CHD (& FEACIA 8, 5.0 0k 8544
AR IR SO DI RE AN 42 B A O, 2 B R Fh 5 0 147
WF, A R RE 2 PR R R —
BRI, T 7™ b LA 4 i) 0t oA , 3R G < 300 5 1f A %o
D B TR R, FECO MBI E

AHFFE FE W0 S 4 HRV B0 IR F#AIG, H.
WK, mIB.0 RS, HA A If T2DM 41

HRV #pafit )y v 2 i — LRI, i 5 T2DM
AR K, rMSSD \PNNSO FEARHEE BT 5, ASAF 5% 4 B
T2DM RS HE— N 0 ) 32 vl FR A 0k B 4
g8, e B, Bk, 78 T2DM ) CHF &R
Jra RE R T B A UM, AR HRV 3845, s
CE A FEMZTI6E, DI S0 Im AR AR, 10 =
IR, Wil CHF INE A RO ME F LA, i
TAHEFE 09 ) B g 0 | IR e 96 0 ) 38 5 5B 1)
HRV $F 5 S HAR AL AN X 35 10 52 A7 5 KRR
ARG B A A BE VT — 25 B
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