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Effects of home-based exercise rehabilitation under the guidance of remote cardiogram monitoring on exercise tolerance
and life quality of patients after PCI Pan Haiyan, Tang Rong , Chen Lihua, et al. Department of Cardiology ,
A ffiliated Hospital of Nantong University, Nantong 226001, China

[ Abstract] Objective: To investigate the effects of home-based exercise rehabilitation under the guidance of remote
cardiogram monitoring on exercise tolerance and life quality of patients after percutaneous coronary intervention
(PCD). Methods: Totally, 71 patients who underwent PCI during 2nd week— 6th month were randomly divided into
the basic control group (group C.n=238) and the observation group (group O.n=233). Patients in group C main-
tained the basic medication, and those in group O received home-based exercise rehabilitation under the guidance of
remote cardiogram monitoring in addition to the basic drug treatment. The follow-up time was 6 months. The chan-
ges in cardiopulmonary exercise capacity, left ventricular function, indicators reflecting the life quality including an-
gina pectoris, anxiety. depression, and sleep quality were compared between the two groups before and after treat-
ment. Results: Partial cardiopulmonary exercise indexes and left ventricular systolic function in group C were im-
proved after treatment as compared with those before treatment (all P<C0. 05). All observed cardiopulmonary exer-
cise indexes, left ventricular systolic and diastolic functions, scores of Seattle Angina Questionnaire (SAQ), Self-
Rating Anxiety Scale (SAS), Self-Rating Depression Scale (SDS) and Pittsburgh Sleep Quality Index (PSQD total
score were significantly improved as compared with those before treatment (P<C0.05, P<(0.01). Among them,
multiple cardiopulmonary exercise indexes, scores of SAQ, SAS, SDS and PSQI total scores in group O were signif-
icantly better than those in group C (P<C0. 05, P<C0.01). There were no significant differences in the re-hospitali-
zation rate and incidence of major cardiovascular adverse events within 6 months between the two groups. Conclu-
sion;: Home-based exercise rehabilitation under the guidance of remote cardiogram monitoring can effectively improve
cardiopulmonary exercise capacity and left heart function. stabilize angina pectoris, reduce anxiety and depression,
improve sleep quality, and thus improve the overall life quality of patients after PCI.
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A AR BRIEAE & K 5 A 4 B0 ME R b 4
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1 R I AE DGO R O HE L0 SO0 B E 0 LA AL A L
I AE A XU, o] 7 O i i 5 22 4 B i 2 R AT A
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AT 1B BT e KA I R Y RS

1 #ZMERE
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T 38 K B BE B O 1 N BT T2 82 1 PCL AR R
B 80 . I ABRIE: OFF 52016 1 [E 2 f iR 3
kA AGB YT 46 B )6 5k kil iz A RN @ 4R i
25~75 % ;QPCI ARG 2 Jil~6 M H ;s @4l 2.0 ik 2%
2= (New York Heart Association, NYHA) ..» I € 4>
B 1~111 2% s @ 22 = HF 1 53 %0 (left ventricular ejection
fraction, LVEF) =400 ; © R % W F1] 5 1.0 i 12 3y i
B iz s e fa 4 2 N AR R AES s @ /B 3 SR A R
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it R 0 5 RS P T B B R RPN . A ERAR
PR B 5 2 8 B 2 B 23 AL ofE (44 5 . 2021-K095-01) , e
BB B AN W AT 80 M) A ik & 35 W B AL 4>
R BRZHFIOLEELH BV 6 S H . KA 4 BB E R
EMI AL .5 B R R A T WA is Bl . T B U R
AR V% o S8 B DT B RORE e A 3k 71 4], Horp
Xt HRZH 38 i, LA A 33 ], 2 2H AR Ak ) AR AR
Ji 38 % (body mass index, BMI) . Ifil. 3% i # 48 Bk ¢ brain
natriuretic peptide, BNP) /K3 & F4E . &I H 2 6
A5 ) B BN B2 K0 1L 48 % 25 (Canadian cardiovascu-
lar society, CCS) > S8 73 P 5 — L B L B TE 42 it
FEF, WERIL,

L2 ik X MR B ik BE il 25 ) B =) D Ak
100mg. 1 ¥ /d Sk & 75mg. 1 %/ d. BTG il 7T
20mg, 1 /W FARH IR S 1L AR 2 B i 30mg. 1 ¥R/ d.
R 0 8 1l 19 17 356 G 365 0 2 1) B 32 A BEL ¥ 57 0
BRI B IR R R G INH R . 005 2 R A A il
5WiRYT R B 2 AR O I R B T W is B Rk
5o AR O iz Bl g 25 R e S Az s ek gy .
frig shE A mt, B ST 5~ 10min BRI 18 50, Bl 5
DL i iz 2y 38 96 00 745 14 TG 460 I 1L I 0 384 S A U1 4
9 H bR O FPEAT POE 8018 L #LL 5~ 10min A B
AW, W) 2 s g B 15min/d, B85 43
K H CCS 08 73 90 F Borg 143 i 3R X0 i & iz g i
OB A FRIE N 55 BB HEATITAR S . S A R T AN
1Y X iz 3l J5 Je 0 8 & AE  Borg 143 <14 73 1Y i
H G A IE I ] R IR E K Smin, B 2 S 3 G
Kk 60min, i@ 3~5 W/ . B 3 oA i
IR Sk O R SERIE SRR S I iz . 2
2H B E BE DT ] A A RO B L BT 2
A2 EHR R Smin 5N BEZE L I IR 0. Smg B8 AR H

F1 2HBERTE L
4151 n e i BMI(kg/m?,z 45 i BN — %%Eﬂﬁ“ _
(B /4 A (% .7+ (ng/L.x %9 mALE RN mUig O b s
Xf HE 4] 38 30/8 52.0049.79 25.9943. 50 79.42457.85 31 12 21 4
pUE=%7ik 33 28/5 50.52411. 38 26.51+2.23 70. 76444, 11 27 10 19 2
Y/t d 0.111 0.591 0.736 0.701 0.079  0.075 0.043  0.061
Py 0.739 0.556 0. 464 0.486 0.778 0.785 0.835  0.805
13 . A IF R (D 56 95 4 g (51D CCS 0B 43 9 (i
B—RB ACEI/ARB ARNI USA NSTEMI STEMI 14 1% 111 %%
popiiEiN 38 34 20 8 22 10 6 11 24 3
pUk =Sz 33 30 16 7 19 9 5 9 22 2
Y2/t fH 0. 039 0.021 0.076 0.011 0.136
P{H 0. 844 0. 885 0.783 0. 995 0.934

4 : B-RB: B-receptor blocker, B 2Z 4Bl 7 ; ACEI: angiotensin-converting enzyme inhibitor. Ifil & % 7k 2% #% # i # il ¥ ; ARB: angiotensin receptor bloc-
ker, [fil & ' 7k & Z MK B 7] s ARNI: angiotensin receptor-neprilysin inhibitor, [fil 4 % 5k 2 52 - Jixi ME K il 311 ) 77 s USA: unstable angina, A £ 5 .0 & 5
NSTEMI: non-ST-elevation myocardial infarction, 3 ST Bt 4475 B0 JLEEFE ; STEMI ; ST-elevation myocardial infarction, ST B34 & B0 LA FE
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APP(". %™ . /B ik 47 HE & a2 3 i, 3T JF it
APP , 176 Ji w2 ey e B 243k 19 2 Dy g0 L il A
Hom i W 5 B B F L APP & 32 5 SE Il sk iz 8
B 0 LI R 22 APP 1A% 28 1 e 1400 JUE JE 52 107
A4, APP A3hid iz sh it fiz sh iR, 1L 5528 3
I 8.0 38 AR AR B Bl b 07 BE 1Y B AR O RS CH ARG
FAH 10D 3 2o o o 4 T A A 1 R B0R 55 1 B v
BEWAT L APP [m 8 5 BB A s K iz s R
FI IR 57 B2 M A A& O 3 L B8 A AR A A 3 S AR B
Koot e FE S 0 H &R G0 s 190 L BUE BOVTAG A ag i
BALT7 X 8 JE RS AT IR AR

L3 #EAE 2 HEE IR B AT O s B
TR RO JIEE R B AG Ar L T 58 B P A TR0 SO0 B R )
(Seattle angina questionnaiire, SAQ) . 5% [C £ & H 7T
7 (self-rating anxiety scale, SAS) FIM AR A 77 &
(self-rating depression scale, SDS) Pl M VG 2% £ M IR J5i
48 80 (Pittsburgh sleep quality index, PSQI) ) [a] 4%
WY, BARALHE . .0 il 2 30 D) AE - 0 55 4 & (peak
oxygen intake,peak VO,) , Bl & 3 X & K %% iz g i
A5 Y £ 4B JC AU B (E 4 FE B Coxygen con-
sumption at anaerobic threshold, VO, AT), B )\ A &
AR 1) JC 48038 A 78 IR %) 6 4R R L 0 4 19 (B B 6 (an-
aerobic threshold power), B 15 TG & A0 8 B {E B+ 19 32
IR g K I ER (maximum power) , B B # i fig 15
B 1B Kz sh 2 | ) 3 B [A) (exhaustion time) , Bl &
YIRS KR ONCIE Sy e g iR SR P i)
1L 5 @0 JUE 47 405 Ty R - o0 WSR2 8 AG W00 U i 45 T 18 4
br LVEF FI&F ik DI RE 46 br — Ik &7 K 3 E/A {5 & —
IAGAAb ET 5 1 1 O 3 R (D A1 J % 34 Ak T ok
WO S (e ) M (E/e™) . JE.0 B A Rl 46
(D7 88 L R E IR AR BE TR E/A L X
Kl - 34 E/ el 5 O 74 HE .0 20 1t 32 37 43 (Seattle
angina questionnaiire, SAQ) : 3§ X 1K 1% 3 Z R &2 &
(9 A FD VO ZUR AR IR (A HD L0 8O R AE
T 08 (2 A4 BD RIT IR AR EE (4 55 BD R A
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FREE A HDS RIidk 19 4~ B . B RIS 43 0~
100, &4 H AU 43 DN O JF 4h 3B 938, AH 4B 1
G M 43 22 18 - 100/9% K I 45 4% B 3% 100 1 9% 25
B PR F R CE O SO R L AR T T
G @ 1 ok H 55 IR £E BB 1T i R (selfrating
anxiety scale, SAS) FI# AR B ¥ i % (self-rating de-
pression scale, SDS) 43 Il ¥F Al £ & £ & A1 40 48 1
gl BARRE 20 KHBASHE L~4 45,
BJF 20~80 43, IR TE 4y X 1. 25 BN AR bR MEAS 4y . AnifE
7330l 25~100 43, 73 (B B =y 5 27 £ B AR 1 44
M, QRN BT - DU 2% B8 B AR 5T 1 45 £k (Pittsburgh
sleep quality index,PSQID), #1 7 4~ B ¥ 3 H CHE AR &
S A R () B A B () e IR 85 2% e G s 1 | IR 24
Y H 8Dy BE BE A% 4B, B30 0~3 43, 4 0~21 4,
A5 8k v 2 A BRI i B 22T L ©6 A N R B
B MR 2 R AR BE U 43 18] PR IeE 0 i A OC R e 28
RN 2O VR BE 0 ) 0 ™ O R R SR T
WHBER KB @ FEOMAERN BRI LR O
SO WUBAE KRR 2 % o PR RS LR B

1.4 %% 5%  KH Sigma Stat 4. 0 G534 ¢ it
AFGEI 43T . RO 2 £ s FoR A N BB
SR TS ¢ A6r 56 o 2 18] 17 50 e 50 R F IR ST AR AR ¢ A
HECFERI DL R Ry K. BL P<<0. 0528 25 5%
At E L.

2 #R

2.1 2B FEFABSHZH ALK JRITHT.
R s = BTN R ) B N = N B AR 00 Ve v e o =2
BT A X R VO, AT, Jy 3 i [8] 836 T 10 38 i (3
P<C0.05), M %40 VO, AT, VO, peak. Jo % % {8 T
B K ) 3R ) v W) R) ¥ B3R 9T AT O (¥ P <
0.01), AWMELLH VO, AT.VO, peak K Jj 38 B[] &
F xR (¥ P<<0.05), WLEE 2.

2.2 2MBEBFTUME S HA G ARILE BITRT,
2 H LVEF.E/e’ 1 E/AE LG %257, 167
JG .2 e LVEF ¥ 8697 88 im (P<<0.05) .2 4 [A]
LVEF W25 g 2= 5 . XA 4 6] Fu g2 4
2 151 o AR 2 TR 0 o A O L AR B/ e gy
BHEFRN E/A M E/e’ . SiRI7F R0 E, W
L E/e’ AR (P<<0.01),E/A { JH & (P<<0.05),
E/e’ R E/AH 2 AMAIT e iR LG it %27, W
3.k 4,

2.3 2B HEF G SAQ IS ILE  BITHT.2
HHEH SAQ &K RIIF A L LG ¥R, 1RIT)E.
WL A RITVE 43 B HOA TT w4 i (3 P<<0.01) , %
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F2 2 HBEWBITIE OIS ST LR Tts
VO, AT (ml/min/kg) VO, peak (ml/min/kg) TCER AR (W)
M5 a - - p A - t p A - t p
ey ig:( BITE ey gt BITE by gl BT E
PHAZH 38 12.4142.31 13124246  2.338  0.025 20.1444.71 21.064+4.52 1.878  <C0.068 66.29418.20 68.26-19.78 1.645  0.108
WMEL] 33 11944229 15.5942.78 8521 <C0.001  20.38=5.32 28.4948.19 11.056  <<0.001 67.73-£16.19 76.46--17.13 11.223 <<0.001
¢ 0.873 3.977 0.205 4,810 0. 349 1.851
P 0. 386 <£0.001 0.838 <£0.001 0.728 0. 068
BRI (W) Y8 B 7] Cmin)
151 ., — EPNIES : , P ‘ L}JJE J H] (min : , P
VAT BTG IBIT R WBIT IR
XFHRZH 38 101. 84+26. 79 103. 61+28. 81 1.919  0.063 15.4543. 26 16.1244.02 2.458  0.019
WEEH 33 99.24423. 37 108. 42425. 34 8.396 <C0.001 14.91+£3.76 18.22+14. 40 7.987 <C0.001
! 0.432 0. 743 0. 644 2.093
P 0.667 0. 460 0.522 0. 040
*£3 241BHZIBIFNIE LVEF E/e {H L Tts
LVEF (/0) E/e’
2H 41 n —— - t P — - t r
YR YT T BTG IBIT R WBITE
XHER4l 38 58.84+7.95 60.03+6. 64 2.103  0.042 15.87=44.00 15.16=3. 87 1.735  0.091
WMEEH 33 57.36+7.90 61.15+7.43 6.865 <<0.001 15. 644414 14.46+3. 38 2.538  0.016
¢ 0.784 0. 647 0.240 0. 809
P 0. 436 0.502 0.811 0.421
F4 24UREWITHG E/A HHE TEs FEA (3 P<<0.01), W% 6,
i AT TR : P 2.5 2 &A%/ E PSQL R AT, 2
R LTT+0. .78+0. i ) . N s
Xg‘ﬂ;ﬁ 34 0 77+0 31 0 78+O 21 0.361 0.72 zE‘%% PSQI Hzéj\ﬂﬁ%rl‘iﬁﬁo {éﬁ}éy XJI_IL?%?ZE
WMEEH 31 0.7440.33 0.86=0. 34 4.186 <<0.001 . . .
) o577 1o PSQI 43 #9497 B FE IR (P<<0.01) , H W %84 PSQI
P 0.707 0.264 PEAMEF X FE 4 (P<C0.05) . XM 4EI7 i E PSQI
WAL IS ST T A R RGO E R dyy RERRSIERESL WK T,
Ji W 2% 20 45 R IPE 43 35 e T X4 B 20 (P<<0. 05,0. 01) , ®7 ZHABFIRITAE PSQL I B g1t
L5, AR pEi] hIr )R t P
. . N X HEZH 38 9.13+3.68 8.90+3. 64 0.705  0.485
2.4 2 BEEIFEE SAS #o SDS i 4 tbEk A ’
o 8 7TJE A2 Fo i ndr WML 33 9.24+3.69 7.06+2.85 7.058 <<0.001
.2 ¢ SAS f1 SDS PE ¥ LG it ¢ 2%. 16T ¢ 0.126 2.339
I B SAS FI SDS $E 43 B T TG T % 5 s P 0.900 0.022
WLELAL SAS Fil SDS 743 348697 i Koot AR YT 5
x5 2HBEIRITHE SAQ 4 b IR Gr.xts
13 ARPRTTG 3h 327 PR AR DL IR A , P DB R AERE B , P
- n Y \ > VI >, > VN S,
YRYTHI BITIE TRYTH BITJE JRYTH BITE

YHIHZH 38 63.63429.67 64.5019, 84

1. 095 0. 281

66.454-20. 37 70.40420.84  1.098 0.279  75.00410.33 77.631+12.18  1.659 0.106

WL 33 61.35E10.90 71.65E11.64 4.984 <C0.001 59.85+18.69 82.58£18.21 5.512 <C0.001 72.73%10.69 87.88£12.19 7.402 <C0.001
t 0. 933 7.146 1.415 2.604 0.910 3.535
P 0. 354 0. 007 0.162 0. 011 0. 366 <20.001
an _WTHERE [ . —PRARRE [ B
AT i e BT TR
XfHRZH 38 67.49411.58 69.65+11.17 1.408  0.167 67.32£11.69 69.74+10. 69 1.298  0.202
WMEEH 33 63.994+12.19 76.65412.78 6.659 <C0.001 64.39412. 20 75.51+10. 81 5.625 <C0.001
t 1.239 2.464 1.033 2.256
P 0.219 0.016 0. 305 0.027
6 2 HLBHHITHE SAS Fil SDS i 4>tk IEES
s ] \ SAS _ 1 » ‘ SDS _ [ B
AT i I AT T
XARAL 38 49.37+£8.83 47.82+8.94 1.784  0.083 49.58+9. 24 47.66x9.15 2.008  0.052
WEZH 33 49.58+£8.96 36.9447.22 9.367 <C0.001 50. 8848.08 42.15+5.98 9. 747 <C0.001
t 0.098 5.585 0. 626 2.951
P 0.922 0. 001 0.533 0.004
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2 HBHE RGN 27, MUIE .2 4
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3 itig

T O R S B DA BRI S R . R A
AELA 5 A 0 B0 T AN B 0+ = B0z Sl i A AR 9 T
BN RS B B A 3 7 32 T O
KL R A Y RAE O JIE T AR S A R
DA R 0] Al 25 9 TR 30 2% = 35 £ B M AR 1 26 7
AT BIFSEARGE L 20 Y0~ 30 %6 4 R O G B 52 4R IO
L, 90. 600 12 T £ 5 8 A M ARAE IR b
3500 J FREAIARE . ELIG R LR RALOG T B Y
ok 1 i Z2 00 T R BOAIAR TS 2 . WF ST R BT R
HRN C RONLE A MRS T o . AR 6 % RAE
7K T e ML PN B S RE 3R L L S IR P 48 i U
I+ M 28 D RE AR K S0 B2 48 A 4 AT A
T2 AR FE B RO JUE = 1 9 XU, O 08 45 22 19 Il PR
WU WAARAE B2 R 9 /MR R 7 4 R -
A A R A A DR R . T ik i /) AR
A S BOE AR B K A JE B B O A R RO ik
FET ARG ). T B0 AR RE X A Y T 1) 5 R L S O
LRI RN S P AT N N S ]
P TG 1 bR 2 — B IR R A AT O ORI A A B S RE
W ik 0 2 5 4 ST BN Y A 5 e 5 3 B 1 RV
i HE & AE TR 75 A R e o » T BT 0 2 )
JERAR 35085 pi B . xR O 51 R 19 18 v B
OAE L B R 1% 2 W AN AR T T
B HE 77 P A

AR FERRT T LA il iz 2358 i 7€ 1z ik J7
8 2 7 SR LIS Bl e B X e 0 v SR A I8 Bl I L O
T LA Bt B A AE AR JEE 1 25 0 B HI 55 8 A 1) 52 00
WA R KW . PCIAR S 2 A= 6 4> A 59 8 3 16 g
DIPTSR IE S A Ty B AT SR R iE S R A
A R85 A RE S BN IR 21 i — AP 4R i R iz B
M5 2 A3 2 25 T K D B AR D B A A L DR AR
TR AR B L Dl B IR L B o R AR AR T B . A
JEE 12 Bl B 52 RE % vt SR O S B L9 O B KA
(T RE AL T A 45 - D iz 2l Il ZR B8 % 10 i 70 % T AL L 19
T 9K 31 70 70 Ve R R AER A JT LA BEL o T 4R v R
A ALOE . @2 S 2 e i 1 LR
240 1A % R AR LR AR 1) 7 AR B L 0 2 A T AR AR B
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A RS VO, peak, i & Tz shi &, ©
WAL Sl I 2 AT 3 Ao 75 0 DO 4 R e A AT B T RR AR
568 K 1 BEL 13 1% B BE R0 T 25 728 Ak . DT 1S 0z Bl Y
56 Bk I 3 B . — &AL A (nitric oxide, NO) &35 )
R 1L A8 K PR o Bl g RS A I B U0 0 3G T i
M N NO & B mRNA FEE A #£35 FE 402 98 i
B ONO J7 A R A & sk, DT AT AR 0 R R
A RS Bl I R R T A R R BT B () B
BB GRRN e fik-F iR R (hypothalamic- pitu-
itary-adrenal, HPA) fl T i 19 38 45 & &2 21 HAP
) B % A R4 K £ R ORI AR A 2 vh A iR EEAE
MRz Zh I 25 BE 05 i3 HPA il D E . 42 £ 1B A
FARRE AR » 36 VT 475 5 i P50k 22 3R DR K T 4
o AR DU SRR ARRE Sy, Ak AR SR A
S I 23 g Rt v IV 28 /KT o 0 B O L )
12 Byl e 1A 4 RS o A B T R R BT R Y R

LEFEWR R W] L T2 B 0 IE RE e 6 R A
P R O LA B T XU LR A B XU & i e A A A
TR WA FRIT I, DLz g Sk a0 0 E B 52
FEBEAR T O 4 P FE T RO LA FE T U | 5 T8 32 3
fR T B AL AR L I T0 22 500 0 R 98 45 5N [] 4k mT B
ERRWFE A 82 G I B0 FE I I 3R O R AE O
R 26 A 32 3l 7 AR A S N R R B D5 I [ S ] 45
HEAF L, AFged .2 A E SR K BT BT
WU T 25 5, % 28 0] g 5 AR AR A 5 /D B U5 B[R]
i AN R DA XU, 22 5 A 5K

R R R 470 T3 83 1 [l BA 30 BF 5 445
FAWRTEN A G2 BRI ARE T 4265 5 A = )
W HL 1 52 e i S8 3 DA S B hy LA 100 JE BR R SR
12 A~ F B AR B 248 T DA A Sy 5l i o0 B R &2 2R
HUT L Xia R BEE R R R B I K
PCT HEAE Bg S B 1L 8 70 & A 385 bl FiE &2 1Y S8 3% i
AZES . P EWTRA R R KR E R RCRA 4 T L
Tl S BEAl RO NERR A . ARATSR P, 2 HERH FEA
R FH LRSI % 225, BRERENE
SHET FEzsh REBA RN E a2t £TE
% bR S5 T BB A T EL A ) R b e 0 i R 0 L AR B
RUSEIRG BEWAT - B E A BB RE B IEAT &
ZIB B AL T BT A .

AW 5T A7 AL A A BRI BT I ) 6%
) R SR T U 0 4 B ek 5 0 A8 3 28 i BT o B4 T
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