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Effect of tele-monitored home-based cardiac rehabilitation on blood pressure and
lipids in patients with coronary heart disease after percutaneous coronary inter-

vention

GE Cheng, XU Yong, XING Long-Fang, ZHAO Cheng-Hui, MA Jing", CHEN Yun-Dai "
( Department of Cardiology, First Medical Centre, Chinese PLA General Hospital, Beijing 100853, China)

[ Abstract] Objective To investigate the effect of tele-monitored home-based cardiac rehabilitation on blood pressure and lipid in
patients with coronary heart disease undergoing percutaneous coronary intervention ( PCI). Methods A total of 266 patients from
January 2016 to March 2018 in our department with coronary heart disease after PCI were enrolled. They were randomly divided into
study group (tele-monitored home-based cardiac rehabilitation group) and control group, with 133 cases in each group. The control
group received the basic 2-level prevention health education and drug therapy. On the basis of these treatments, the study group
received exercise prescription and remote heart rate supervision and rehabilitation guidance from rehabilitation physicians, technicians
and nurses with aid of smart phones. The patients were followed up for 12 months, and the blood pressure and lipid levels before

and after rehabilitation were compared between the 2 groups. SPSS statistics 17. 0 was used to analyze the data. Student’s ¢ test or
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Chi-square test was employed to compare the data between groups. Multiple linear regression analysis was applied to analyze the
independent influencing factors of blood pressure and lipid changes. Results In the study group, rehabilitation resulted in significant
declines in systolic blood pressure [ SBP, (123.7+13.7) wvs (128.2+14.5) mmHg] and diastolic blood pressure [ DBP,
(77.6+11.1) vs (80.7+10. 3) mmHg] , with increased proportion of those meeting SBP standard [ 72.9% (97/133) vs 58. 6% ( 78/
133) ], and in low-density lipoprotein cholesterol ( LDL-C) level [ (1. 64+0.42) vs (1.90+0.59) mmol/L], with larger proportion of
normal level [42. 1% (56/133) vs 26.3% (35/133) ]. While, in the control group, the proportion of the patients meeting the SBP
standard was decreased [ 48. 1% (64/133) vs 59.4% (79/133) ], and the LDL-C level [ (2.23+0.84) wvs (2.03+0.80) mmol/L]
was increased, with less patients meeting the standard [ 17.3% (23/133) wvs 22.6% (30/133) ].
meeting DBP standard were increased in both groups [ 63.2% ( 84/133) wvs 50.4% ( 67/133), 51.9% ( 69/133) wvs 45.1%
(60/133) ]. More significant changes were seen in the declines of SBP [ (—=4.6+14.5) vs (0.2+15.0) mmHg] and LDL-C level

[ (=0.26+0.54) vs (0.20+0.63)mmol/L] in the study group than the control group. Multiple linear regression analysis showed that

The proportions of the patients

tele-monitored home-based cardiac rehabilitation (P =0.006) and age (P=0.010) were independent influencing factors of SBP
changes, and tele-monitored home-based cardiac rehabilitation ( P<0.001) and carbon dioxide ventilation equivalent ( P=0.007) were
independent influencing factors for LDL-C changes. Conclusion  Tele-monitored home-based cardiac rehabilitation significantly

reduces SBP and LDL-C in patients with coronary heart disease after PCI, improves the proportions of those meeting the standards, and

helps the control of blood pressure and blood lipid.
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Table 1 Comparison of baseline data between two groups (n=133)
Ttem Study group Control group % & P value
Age(years, x+s) 56.7+10.0 56.5+9.0 -0.174 0. 862
Male[ n( %) ] 117(88.0) 115(86.5) 0. 135 0.713
Manual workers[ n( %) ] 37(27.8) 30(22.6) 0.978 0.323
BMI(kg/m*, x+s) 26.1£3.2 26.3+2.9 0.478 0.633
WHR (x+s) 0.93+0. 06 0.93+0.05 1. 000 0.318
History of exercise[ n( %) ] 88(66.2) 70(52.6) 5.051 0.025
History of smoking[ n( %) ] 102(76.7) 100(75.2) 0.082 0.774
Comorbidities[ n( %) |
MI 48(36.1) 48(36.1) 0. 000 1. 000
Hypertension 72(54.1) 73(54.9) 0. 000 0.989
Hyperlipidemia 76(57.1) 90(67.7) 2. 666 0.103
Diabetes mellitus 36(27.1) 22(16.5) 4.619 0.032
LVEF( %, x+s) 56.4+8.7 58.4+9.7 1.337 0.183
Wall motion abnormality/ventricular aneurysm [ n( %) ] 11(8.3) 12(9.0) 0. 855 0. 355
LVEDD(mm, x+s) 46.2+5.0 46.4+4.8 0.319 0.750
IVS(mm, x+s) 10.7+1.3 10.6+1.1 -0.192 0. 848
Number of stents(n, x+s) 2.5+1.6 2.2+1.3 -1.918 0. 056
Untreated stenosis[ n( %) | 73(54.9) 69(51.9) 0.326 0.568
Drugs of taking[ n( %) ]
Anti-platelet 132(99.2) 128(96.2) 1.535 0.215
Statins 96(72.2) 92(69.2) 0.303 0.3859
B-receptor blockers 70(52.6) 65(48.9) 0. 003 0. 955
ACEI/ARB 29(21.8) 20(15.0) 1.257 0.262
Nitrates 45(33.8) 46(34.6) 0.379 0.538
Diltiazem 28(21.1) 24(18.0) 0.071 0.790
Trimetazidine 44(33.1) 35(26.3) 0.583 0. 445
MET,, (x:s) 5.34+1.32 5.69+1.29 2.174 0.031
Peak of VO,/kg[ ml/ (kg + min) , x+s] 18.7+4.6 19.9+4.5 2.174 0.031
Heart rate reserve ( beats/min, x+s) 29.3+17.5 31.3+19.3 0.893 0.373
Peak oxygen pulse(ml/beat, x+s) 11.5+4.8 12.1+3.6 1.212 0.227
VO,-AT/kg[ ml/ (kg * min) , x+s] 13.8+4.5 14.8+3.8 2.069 0. 040
VE/VCO,(x+s) 25.73+3.90 24.60+4.97 2.069 0. 040
AVO,/AWR[ ml/(min « W), x+s] 11.35+2.47 11.81+3. 06 1. 341 0.181

BMI: body mass index; WHR: waist hip ratio; MI; myocardial infarction; LVEF ; left ventricular ejection fraction; LVEDD left ventricular end diastolic

dimension; IVS: interventricular septal thickness; ACEI; angiotensin converting enzyme inhibitor; ARB: angiotensin II receptor blockers; MET

maximal metabolism equivalents; VO, :

oxygen uptake; AT: anaerobic threshold; VE: minute ventilation; VCO,:

max +

carbon dioxide production;

VE/VCO, : carbon dioxide production equivalent; AVO,/AWR: VO, difference/work rate difference.



B BARZAY BBk 20194F10 H 28 H 45 18 % 45 10 ] Chin J Mult Organ Dis Elderly, Vol. 18, No. 10, Oct. 28,2019 - 729 -

2.2 2HBERFEREMNEMLEKTERLILE

AH bE RS T, A 90 20 A8 3 R A I WA i s Fn T 5k
JE R (P<0.001,P=0.003), 2% 53 HA 512
Sk MR H R R S W s AR AR AN B B B oK A
FREHR, H 22 R RG24 X (P>0.05) 5 BF5%
2H R S S5 W TR Ak b e 91 3 v (P<0..001) |, X
HEZH 3 T 2 I W 4 R 3R A LI BRI (P = 0. 014)
2 B H R G AT R R A AR LA 38 &5 (P =0. 017,
P<0.001) , =S¥ A5 E L, HRABRERE
JE AR R AR AR HE X IR K, R A ST
X(P=0.009) ; &F 5K F T~ B FE BEAH LX) R4 22 5 6
Gt E X (P>0.05;582)
2.3 2 ABEREFKEEREMASHEXISFRK TR LS

AH PR S T, A 90 20 A8 3 R A I AR BE IR AR
JIFL [ 7K P B J R B (P<0..001) |, 354 b 31 B e 7
i (P=0.001) , % R ZH £ 25 5 I AR %% B2 g A 1 E
BRI B4 B (P=0. 013) , 3545 L6 B i R &
(P=0.003), S HE G FE L, HFRABERE
02 I AV R R AR 1 JIEL T P AR R B N R v, 25
FAGIEE X (P<0.001) , WEFEAEERE S H

T =G SBR[ B~ e R 24 A T B
P BEFIGE R X, HREE S BN B 0T 5T
LA IR 22 AN R GE 27 3 L (P>0. 05,3 3) ¢
2.4 I EF0 RS EEAL B0 200 E R S 4

22 FE L [0 51 73 M 40 SR G R il ) s 50
HER (P=0.006) FI4F-§% (P=0.010) 24 A AL Y
P FEMRI P R A A B s 5O R (P<0. 001) Al
RIS R G R (P =0. 007 ) SR R I
BRI SRR N R (R 4) .

3 i #®

{53 T A= 20 2 % A A o I A5 76 I PR 28T
A PR TG ) 15 32 IR 5 0 LA 1) 2 2 R
I3 B 2 B LR 5, TR T34 7 A AT 9057 0 0L 0
T LLZ SR A0 .00 JE B 4 8 B A e 5
# PCLARJG Wb i — s By ik HZ
WS AE I PR, 25 Fh B2 ST of 0 10 JUE A 3 7 3
T I A T B O I R A PR e 2 47 A% Y
W RIS S, R RORTE BB 25, Bl iR A
f KR, TEFR W5 T B FE 0 S SRS T LA Hh I,

R2 2ABEFERFRREMBMENLILER

Table 2 Comparison of blood pressure before and after home rehabilitation between two groups

(n=133)

T-SBP [n(%) ]

DBP(mmHg, x+s) T-DBP [n(%) ]

Group SBP (mmHg, x+s)

Study

Before rehabilitation 128.2+14.5

12 months after rehabilitation 123.7+13.7"

Difference -4.6=14.5"
Control

Before rehabilitation 128.5+14.9

12 months after rehabilitation 128.7+12.7

Difference 0.2+15.0

78(58.6) 80.7x10.3 67(50.4)

97(72.9) 77.6+11.1* 84(63.2)"
-3.2+11.9

79(59.4) 81.2+10.4 60(45.1)

64(48.1) 80.0+9.9 69(51.9) *
-1.3£10.9

SBP: systolic blood pressure; T-SBP . target-reached systolic blood pressure; DBP . diastolic blood pressure; T-DBP: target-reached diastolic blood

pressure. Compared with before rehabilitation, * P<0.05; compared with control group, *P<0.05. 1 mmHg=0. 133 kPa.
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Table 3  Comparison of blood lipid related indicators before and after home rehabilitation between two groups (n=133)
LDL-C TC TG UA Hey T-LDL-C
Group (mmol/L, x+s)  (mmol/L, x+s)  (mmol/L, xs) (pmol/L, x+s) (pmol/L, x+s) [n(%) ]
Study
Before rehabilitation 1.90+0. 59 3.32+0.72 1.46+0. 82 348.9+75.2 14.2+4.9 35(26.3)
12 months after rehabilitation 1.64+0.42" 3.20+0. 74 1.38+0. 84 342.0+73.2 13.5+£3.7 56(42.1) "
Difference -0.26+0. 54" -0.13+0.76 -0.08+0. 71 -6.9+55.5 -0.7+3.2
Control
Before rehabilitation 2.03+0. 80 3.54+0.98 1.52+1.04 350.0+83.8 15.4+5.9 30(22.6)
12 months after rehabilitation 2.23+0.84 " 3.69+1.21 1.60+1.15 339.9+85.6 14.1+6.3 23(17.3) "
Difference 0.20+0. 63 0.15+£1.03 0.08+0. 80 -10.2+75.4 -1.2+5.4

LDL-C: low-density lipoprotein cholesterol; T-LDL-C; target-reached low-density lipoprotein cholesterol; TC: total cholesterol; TG triglycerides; UA:

uric acid; Hey; homocysteic acid. Compared with before rehabilitation, * P<0.05; compared with control group, *P<0. 05.
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Table 4 Multiple linear regression analysis of independent influencing factors of blood pressure and blood lipid change

SBP LDL-C
Factor
r 95%CI P value r 95%CI P value
Tele-HBCR -5.362 -9.181--1.542 0. 006 -0.436 -0.630--0. 241 <0.001
Age -0. 260 -0.458--0. 062 0.010 - - -
VE/VCO, - - - -0. 030 -0.052--0. 008 0. 007

SBP: systolic blood pressure; LDL-C: low-density lipoprotein cholesterol; VE/VCO, : carbon dioxide production equivalent; Tele-HBCR: tele-monitored

home-based cardiac rehabilitation. —: no data.
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