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Relationship between nocturnal heart rate patterns and long—term prognosis of STEMI patients after PCI
WU Ning',ZHAO Jun', DONG Fu—qiang', LIU Tong',ZHENG Yang®

(1. Department of Cardiology, The Second Hospital of Tianjin Medical University, Tianjin 300061, China; 2.Department of Cardiology,
The First Hospital of Jilin University , Changchun 130061, China)

Abstract Objective:To explore the relationship between nocturnal heart rate patterns and long—term prognosis in patients with acute
ST-segment elevation myocardial infarction(STEMI) undergoing percutaneous coronary intervention (PCI). Methods: According to the
heart rate recorded by ECG monitoring, the enrolled patients with STEMI(n=1 166) were divided into three groups: dipper heart rate group
(group A,n=100),non—dipper heart rate group( group B,n=821),and reverse dipper heart rate group (group C,n=245). The effects of
three nocturnal heart rate patterns on major adverse cardiovascular events (MACE) and all-cause mortality were investigated , and the
prognostic value of multiple heart rate indicators was compared. Results: Compared with group A, group B and C were older(K-W value:
7.530, P<0.05). The sleep average heart rate (K-W value:86.596,P<0.05) ,incidence of MACE (4.5%,15.4% ,26% ) (x*=29.078,
P<0.05)and all—cause mortality (1.3% ,4.8% ,7.7% ) (x*=7.672,P<0.005)in group A,B,and C were increased in turn. Kaplan—Meier
survival curve analysis showed that the cumulative survival rate of MACE events in group A, B and C decreased in turn(Log-Rank<0.001).
In Cox regression analysis, after adjusting for age,gender and traditional cardiovascular risk factors,sleep average heart rate increased
(HR=1.022,95%CI:1.011-1.034,P<0.001) ,non—dipper (HR=3.198,95%CI:1.49-6.867,P=0.003) , and reverse dipper (HR=4.663,95%
CI:2.068-10.518,P<0.001) was associated with an increased risk of MACE, while increased sleep heart rate was associated with increased
risk for all-cause mortality( HR=1.057,95%CI: 1.038-1.077,,P<0.001 ). When the number of involved vessels, Killip classification,
medication factors and other indicators were included,only the non—dipper and reverse dipper heart rate patterns were associated with an
increased risk of MACE, while the increased risk of all-cause mortality was always only associated with an increased sleep average heart
rate. Conclusion:Sleep average heart rate and nocturnal heart rate patterns may be more valuable in predicting prognosis,and may be
helpful for early identification of high—risk population.

Key words acute ST elevation myocardial infarction; percutaneous coronary intervention;nocturnal heart rate pattern
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Tab1 Comparison of clinical data of each group[n( % ), M( Psxs,P)]

Bzt A 41 (n=154) B #1(n=831) C #H(n=181) XIK-W P
PERICH) 118(76.6) 589(70.1) 124(68.5) 2.892 0.236
AR () 57.5(48.8,65.3 )" 60(60,73)* 62(53,68)" 7.530 0.023
W A 99(60.4) 515(62.3) 117(63.2) 0.861 0.065
KA A BERHE] (h) 5(3.0,9.3) 6(3.6,12.1) 6(3.6,12.1) 3.032 0.220
IS 93(60.4) 440(52.9) 108(59.7) 4.059 0.090
Wl e 56(36.4) 289(34.8) 78(43.1) 4.447 0.108
{R AR 138(90.2) 745(89.7) 159(89.4) 0.925 0.734
Jii e v sk 6(3.9) 37(4.5) 3(1.7) 3.065 0.216
B g4 33(21.4) 223(26.8) 52(28.7) 2.544 0.280
Il F R 9(5.8) 38(4.6) 5(2.8) 1.941 0.379
ZRFEABE 15(9.7) 71(8.5) 13(7.2) 0.711 0.701
HirRE 77(50.0) 411(49.5) 102(56.4) 2.852 0.240
TEE 77(4.5) 424(51.0) 84(46.4) 1.268 0.531
e 7(4.5) 21(2.5) 4(2.2) 2212 0.331
ERE 0 2(0.2) 2(1.1) 3.858 0.145
LM 378 9(5.8) 26(3.1) 6(3.3) 2.849 0.241
IS A (1) 49(31.8) 276(34.8) 55(30.4) 1.294 0.862
(2) 56(36.4) 289(34.8) 61(33.7)
(3) 49(31.8) 266(32.0) 65(35.9)

Killip 732 = 11 % 21(13.6) 145(17.4) 38(21) 3.125 0.210
BNP(pg/mL) 45.0(9.7,189.0) 215(14.8,215.2) 80.5(17.2,215.5) 5332 0.070
W52 1 (pg/mLL) 53.2(19.8,144.0) 56.0(19.6,129.0) 65.6(16.7,184.0) 2.157 0.340
LVEF(%) 53(48,6) 53(46,57) 52(44,57) 2.679 0.648
JEFEEPARAE (mm) 50(48,5) 50(47,53) 50(47,53) 2.679 0.262
ML MRIGTT 154(100) 827(99.5) 179(98.9) 2.047 0.359
NS 153(99.4) 825(99.3) 181(100) 1.306 0.521
ACEI/ARB 87(56.5) 497(59.8) 115(63.5) 1.743 0.418
B SZARBH 1 109(70.8) 597(71.8) 133(73.5) 0.320 0.852
LAl 85(55.2) 502(60.4) 105(58.0) 1.623 0.832
ABEWsAE He (mm He) 132(116,145) 128(115,147) 129(115,142) 1.467 0.480
ABEET 5K (mm Hg) 79(70,90) 78(70,86) 78(70,86) 0.945 0.623
FEEARF- 45,008 (bpm ) 67.1(58.1,75.0)" 70.6(63.9,78.1)* 79.00(70.2,87.4)* 86.596 <0.001
T T340 (bpm ) 76.4(67.5,84.0) 73.6(66.7,81.4)" 76.5(68.0,85.4) 8.536 0.014
24 h P03 (bpm) 72.1(62.8,79.5)° 72.3(65.1,79.7) 77.5(69.2,86.6)" 32.133 <0.001

5 A HAH I, *P<0.05:5 B ZHAH . "P<0.05; 5 C ZHAH L ,°P<0.05; LM 93745 - 22 £ T 748 ; BNP: B R4 ; LVEF : 2200 1L 5351 ; ACE/
ARB: Il 5 S Z A0 B 1 700/ 10 8 5 1k 3 11 AZ ARG 5 1 mmHg=0.133 kPa
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Tab 2 Comparison of prognosis among three group[n( % )]

i A saca
A (n=154) (n=831) (n=181) ¥

MACE 7(4.5)" 128(15.4)*47(26.0)* 29.078 <0.001
DRSBTS 100.6) 19(23)  7(3.9) 3.816 0.148
B HUEESE 0 26(3.1)  5(6.1) 4.922 0.085
PR B o™ 43(52)"  11(6.1)"  8.891 0.012
Iz E 0(0)  43(52)* 11(6.1)*  8.891 0.012
At 3(1.9)  13(1.6)° 9(5.0)" 8260 0.016
T T R 3(1.9) 26(3.1) 11(6.1) 5078 0.079
INCP S 0 4(0.5) 4220  7.743 0.021
SR 2(1.3)° 39(4.8) 14(7.7)* 17672 0.022

He 5 A ML, P<0.05:5 B AL ,"P<0.05; 5 C 41AH L, P<
0.05; MACE : EZL.0 MM A B4

2.5 5 /SHIEARX MACE 49 % B & Cox ®)3 4
A R Cox MIH M A Gttt 2 LA
RN AZ IR AT B 1 gy A AR 0],
R 2 FEASAY 1 SEhl [0 AL G000 fa i P
AR R BEART-34.0 289 = (HR=1.022,95%CI -
1.011~1.034 ) FIRZ BB A X MACE $5 A i
RN, B 3 FEARRY 2 FER b9 A R e ik il
2 S D I REFE AR, 1580 4 ZERIRL 3 JERE 49 A
N ER 51 WoR HAT R A)CHAEA MACE il
S A R, Hoh B 44(HR=3.312,95%CI: 1.542~
7.113) }% C ZH(HR=4.743,95%CI :2.098~10.72 ) Fi i
2% 24 h PR SO T30 34 MACE G52
TC i 250, W3R 5.



644 FHEHLE SR 529 %

%3 MACE K32 E R Cox BIFS#T F4 ZERTHEEZE Cox EEARHT
Tab 3 Univariate Cox regression analysis of MACE Tab 4 Univariate Cox regression analysis of all-cause mortality
TEFR HR 95%CI P b HR 95%CI P
el 0.813 0.597~1.107 0.188 e 0.898 0.507~1.591 0.898
AR 1.022 1.009~1.036 0.001 IS 1.076  1.047~1.105 <0.001
W AR 0.971 0.718~1.314 0.851 WA 0.666  0.390~1.136 0.136
Vo NI ] 1.001 1.000~1.002 0.098 o2 E VNG ] 1.000  0.998~1.003 0.763
fR I 1.216 0.904~1.635 0.197 ie I 0.728 0.429~1.236 0.240
Wl b 1.435 1.071~1.923 0.015 WEIR 1712 1.009~2.905 0.046
{R LR 0.713 0.468~1.088 0.116 [RMLAR 0.728  0429~1.236 0.240
i A Hr s 2.023 1.150~3.557 0.014 i A e 1420 0.444~4.548 0.555
(RTINS 1.525 1.123~2.073 0.007 (ERTIEY N 4056  2.373~6.931 <0.001
I iz E A 1.726 0.982~3.034 0.058 13z T A 1.691 0.611~4.679 0312
LU ABE 1.500 0.952~2.364 0.080 ZROFEABE 2.780 1.436~5.382 0.002
TirRE 1.003 0.750~1.341 0.985 HiRE 1.186  0.697~2.016 0.529
TRE 1.029 0.750~1.341 0.985 TRE 0.945 0.557~1.603 0.834
e 0.603 0.770~1.377 0.845 e 0.048 0.000~61.404 0.405
EREE 5.507 1.364~22.230 0.017 T RER 6.722  0.928~48.669 0.059
LM %7 1.495 0.765~2.922 0.240 LM s 2152 0.778~5.955 0.140
S B I A (1) 1 1 <0.001 AR I AR (1) 1 1 0.001
(2) 1.422 0.946~2.138 (2) 3.180 1.277~7.919
(3) 2413 1.652~3.523 (3) 4988  2.071~12.015
Killip 738 = T £ 1.772 1.271~2.470 0.001 Killip 438 = T 4 1.001 1.000~1.001 <0.001
BNP 1.000 1.000~1.001 <0.001 BNP 1.001 1.000~1.001 <0.001
k2% & 1.001 1.000~1.002 0.071 S 1.003 1.002~1.004 <0.001
LVEF 0.953 0.936~0.970 <0.001 LVEF 0.897  0.872~0.924 <0.001
LEEE KRR 1.042 1.012~1.072 0.004 LEEERE 1.079 1.036~1.124 <0.004
WP ML MRIATT 0.245 0.036~1.782 0.243 WAL I/ MG T 0.243 0.034~1.759 0.161
NS 1.054 0.148~7.527 0.958 H{IMES 0.300  0.042~2.171 0.233
ACEI/ARB 0.715 0.705~1.272 0.715 ACEI/ARB 0.599  0.042~2.171 0.058
B SZARBH 0.766 0.563~1.042 0.090 B SZARBHH 5 0543  0.318~0.929 0.026
[0t 1.445 1.061~1.969 0.020 12 P s 1327  0.761~2.314 0319
UNEEN 0.997 0.991~1.003 0.343 B e 0.986  0.974~0.998 0.018
ABEET ik 0.993 0.982~1.004 0.202 ABEEF ik 0.959  0.939~0.980 <0.001
REHRT- 3500 % 1.026 1.015~1.037 <0.001 AR 24.00 5 1.048 1.030~1.066 <0.001
TS0 1.019 1.011~1.035 <0.001 T LR 1.045 1.026~1.065 <0.001
24 h AR 1.023 1.011~1.035 <0.001 24 h LR 1.048 1.029~1.067 <0.001
PRIEL R A PIAL A
A4 1 1 <0.001 A4 1 1 0.036
B 3.723 1.740~7.970 0.001 B4 3752 0.906~15.541 0.068
(o] 6.491 2.933~14.361 <0.001 c4l 6.189  1.407~27.235 0.036
LM JRAE A2 - 1R7E s BNP: B BURI IR LVEF : 2208 1l 4y LM JRAE : A2 %7 s BNP: B BURI MK LVEF : 2.0 143
%; ACEVARB:: A5 S 1K AT R 70/l A5 X 5K 3% 11 A2 (ABELIT 7] %5 ACEVARB : A5 B 1K AT R 70 /1 45 S5 5K 3% 11 A2 (AL 7]
AR BT R AL BB bt A BT R AL A
10 s R Adl 10 WML 5L
- = S "22& - - ‘ = O 32&
s R = N T
| Log—Rank P<0.001 3 %% LoeRank Pa0.001 e
Bo04]  BalECH P00 & 04 "4l B 4 P0.05
Bk AZLIE C 41 P<0.001 B B C 41 P=1.04

P T p
02 02 A4l C 4 P=0.006

0.0 0.0
0 10 20 30 40 50 0 10 20 30 40 50

MACE ] (J1) FETZRETN ()

B 1 FEIRORERXE Kaplan—Meier £ 17 # 2%

Fig1 Kaplan—Meier survival curves for sleep heart rate patterns
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Tab 5 Multivariate Cox regression analysis for MACE

XA RBET- WU A B35 ), Bl REHRSP- 2.0 %
T, AT ARG K 24 h PR R BT
PR AL R 4 R AE T T B 3 5
W2 6.

- B 1 R 2 PR 3 HOR 4
ECEaN . . . .
HR(95%CI) P HR(95%CI) P HR(95%CI) P HR(95%CI) P

24 hPHLLR

THEFELOFR

BEORSE24.0% 1.023(1.011~0.035)  <0.001  1.022(1.011~1.034)  <0.001
PEIALL R AT 0.001 0.001 <0.001 0.001
A4 1 1 1 1

B 3.223(1.501~6.918)  0.003 3.198(1.490~6.867)  0.003 3.545(1.653~7.600) <0.001 3.312(1.542~7.113)  0.002

c4l 4.573(2.032~10.292) <0.001 4.663(2.068~10.518) <0.001 5.800(2.608~12.900) <0.001 4.743(2.098~10.72) <0.001

E AR 1 QYRR M0 s R 2 FEARAY 1 LA b4 AMEPRR A T B DD REAN A R BRI s R 3 TEARARY 2 S 1209 A A L R
Killip 43%% = 1l 2% .BNP LVEF 72 S 67 AAR BB 4 7ERER) 3 BLAl B9 NBRPIIE s BT A BB ANA 24 h P20 G T 1038 B RLF-20

IR R A BNP: B BUFIGNIK ; LVEF : 2205 14040

Fx6 £HARTZEZE Cox EFNH

Tab 6 Multivariate Cox regression analysis for all-cause mortality

_ Y 1 R 2
LD

HUH 3 Hom 4

HR(95%CI) P HR(95%CI)

P HR(95%CI) P

HR(95%CI) P

24 h PR
THERFELOE
REARSF- 27023 1.056(1.040~1.078)  <0.001
AR SRy
A
B4
CH

1.057(1.038~1.077) <0.001

1.046(1.025~1.068) <0.001  1.056(1.035~1.077) <0.001

AR 1 G AAEE YRR AR 2 TR 1 LRl g ABRIRIE EIREAN 4 2 YD UESE A BE s A58 3 7RSI 2 LR g A AR LA AL
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DR JE B30 R B340 3R AR RS BNP: B BURIHAK s LVEF : 220y i 4341

3 it

SR, Tt R e i A AR R R AT
fER 2, 50 A T B FET RIS L2
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Z A 943 Br I, MACE 24 h g REF- .0 %1
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BEAR 25 RARR IH T340 ) 24 h PR
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