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[ ABSTRACT ] Aim To explore whether the heart rate and heart rate variability relation to heart failure and progno-
sis. Methods The 245 chronic heart failure patients admitted in General Hospital of Ningxia Medical University be-
tween October 2010 and June 2012 were enrolled in this study. Mean heart rate at rest was categorized into predefined
groups: A group (50 ~70 beats/min), B group (71 ~90 beats/min) , and C group ( >90 beats/min).  After one year
follow-up, the clinical data of 230 patients was collected. 97 patients among them performed a holter monitoring. ~ Based
on functional classifications, they were divided into class 1, I, I, IV group and 26 healthy one as comparison. ~ Heart
rate variability indexs including standard deviation of all normal RR interval (SDNN) , standard deviation of the 5 minute
average RR interval (SDANN), the percentage of intervals > 50 ms different from preceding interval (PNN50), square
root of the mean of the squares of successive RR interval differences ( RMSSD) were collected. Results With in-
creased heart rate, ejection fraction decreased significantly and readmission and mortality rised up at the end of follow-up.
After survival analysis clinical data of patients with different heart rate using Cox’s regression model, we found a reverse as-
sociation between heart rate and survival.  Compared to the control group, heart rate variability indexs (SDNN, SDANN,
PNN50, RMSSD) of heart failure patients decreased (P <0.01 or P <0.05). With the severity of heart failure, SDNN,
SDANN, PNN50 and RMSSD declined significantly. Conclusions A faster heart rate means a worse prognosis in pa-
tients with chronic heart failure. A decreased heart rate variability is common in heart failure.  Decreased heart rate vari-

ability is associated with worse heart function.
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Table 1. Baseline between different heart rate groups

i H A#(n=105) B #4(n=90) C4(n=35)
(%) 61.30 £11.79 60.13 +12.51 56.80 + 14.04
LB 78(74.3% ) 58(64.4% ) 28(80.0% )
L) 27(25.7% ) 32(35.6% ) 7(20.0% )
WE IR (f5)) 61(58.1%) 45(50.0% ) 20(57.1%)
e IR 9 () 44(41.9% ) 41(45.6% ) 15(42.9% )
BE R () 25(23.8%) 31(34.4%) 12(34.3% )
= B ILAE (B1)) 18(17.1% ) 24(26.7% ) 9(25.7%)
PRI UG (B 40(38.1% ) 31(34.4%) 18(51.4% )
I O WL (81 63(60.0% ) 58(64.4% ) 17(48.6% )
15 IO 9 (81 2(1.9%) 1(1.1%) 0(0.0%)
LVEF 34.42% +6.18% 33.11% +5.69% 30.85% +6.28%"*
LVEDD (mm) 67.15 £8.90 66.03 £9.03 66.63 £7.35
aly P<0.01,5 A HH#H,
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Table 2. Rational use of drugs and prognosis between different heart rate groups

W H A #H(n=105) B4 (n=90) CH(n=35)
ACEI 8¢ ARB Z5259 (51]) 85(81.0% ) 64(71.1%) 25(71.4%)
B SZAARBH A7 (f5]) 84(80.0% ) 77(85.6% ) 29(82.9% )
F RN (B 79(75.2% ) 71(78.9% ) 25(71.4%)
HEHL B2 (1)) 56(53.3% ) 52(57.8%) 24(68.6% )
AR () 34(32.4%) 45(50.0% )* 27(77.1% )™
IR HE(Bi]) 3(2.9%) 13(14.4%)* 13(37.1% )™

b 152 5 LVEF 45.74% +10.39% 38.73% +9.88%" 34.78% +7.29%"
Rt 2% &5 LVEDD ( mm) 61.97 £8.96 62.33 £10.63 65.40 +6.71
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Figure 1. Cox survival function

SDNN . SDANN _PNN50 .RMSSD A i #FHMH2Z7 (P <



CN 43-1262/R " [E kil fb 2% 2014 4F56 22 555 3 277
0.01), /R OUIRERI T B, HRV M OCHHS S8 r IR, A MY REZ IR (£ 5) .

R3. AADLHESRABREELZBR

Table 3. Baseline between different cardiac function groups

W H 04 (n=37) MZ%H (n=31) V4 (n=29) P1H
F () 60.08 +11.86 62.26 +11.02 58.1+13.82 >0.05
B 23(62.2%) 24(77.4%) 22(75.9%) >0.05
ZPE(H) 14(37.8%) 7(22.6%) 7(24.1%) >0.05
WA (4] 19(51.4%) 17(54.8%) 20(69.0% ) >0.05
I (1) 12(32.4% ) 15(48.4% ) 11(37.9% ) >0.05
BEIRIG (151) 9(24.3%) 8(25.8% ) 7(24.1%) >0.05
151 g ILE (f51]) 7(18.9% ) 9(29.0% ) 3(10.3% ) >0.05
ok AL WL (1)) 17(45.9% ) 14(45.2%) 20(69.0% ) >0.05
S I O WL (81 20(54.1% ) 17(54.8% ) 9(31.0%) >0.05

x4, ONRBAEXNRAOCERTREIEIRER (3 £5)
Table 4. Heart rate variability indexes in heart failure

group and the control group(x +s)

% B SFHRZH (n =26) O JIRERH (n =97)
SDNN 144.04 +31.05 90.80 +15.92"
SDANN 114.23 +28.89 76.72 +16.21"
PNN50 14.15 +14.47 6.36 +4.51°
RMSSD 38.62 +7.47 22.58 +6.33"

a N P<0.05,bJy P<0.01, 5% B4 &,

x5 ARLOHESREABEFCERTREERER (v £5)
Table 5. Heart rate variability indexes in different cardiac

function(x +s)

Z B N¥H(n=37) M4 (n=31) NHEH(n=29)
SDNN  101.22 +13.86 92.84 +11.21" 75.34 +9.59"
SDANN  84.59 +12.67 76.61 +16.35" 66.80 +14.98"
PNN5SO0  8.46+4.81  6.48 £3.80"  3.56+3.24™
RMSSD  26.68 +4.86  21.65 £5.67" 18.36 £5.57"
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