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natriuretic peptide on cardiac rehabilitation, cardiopulmonary function and quality of life in elderly patients after percutaneous
coronary intervention (PCI) . Methods A total of 108 elderly patients with coronary heart disease treated in Kailuan General
Hospital from December 2020 to December 2021 were selected as the research objects. They were divided into control group and
study group by random number table method, with 54 cases in each group. The patients in both groups received routine treatment
after PCI. The control group was given recombinant human brain natriuretic peptide for injection, and the study group was given
resistance training on the basis of the control group. The exercise endurance indexes [exercise duration (ED) , peak oxygen uptake
(VO,peak) , anaerobic threshold (AT) , 6 min walking distance (6MWD) |, cardiopulmonary function indexes [right ventricular
anterior wall thickness (RVAWT) , right ventricular end diastolic diameter (RVEDD) , pulmonary artery systolic pressure (PASP) ,
forced vital capacity (FVC) , forced expiratory volume in the first second (FEV,) , FEV,/FVC] , hemorheological indexes (plasma
viscosity, whole blood low shear viscosity, whole blood high shear viscosity, fibrinogen and hematocrit) before and after treatment,
the Activity of Daily Living (ADL) Scale score before treatment and at 3 days, 2 weeks and 3 months after treatment, Chinese
Questionnaire of Quality of Life in Chinese Patient with Cardiovascular Diseases (CQQC) before and after treatment, and the
incidence of adverse cardiovascular events during treatment were compared between the two groups. Results  After treatment, ED
and 6MWD of the two groups were longer than those before treatment, respectively, VO,peak and AT were greater than those before
treatment, respectively, and ED and 6MWD of the study group were longer than those of the control group, VO,peak and AT were
greater than those of the control group (P < 0.05) . After treatment, RVAWT and RVEDD in the two groups were lower than those
before treatment, respectively, PASP was lower than that before treatment, respectively, FVC and FEV, were bigger than those before
treatment, respectively, and FEV /FVC were higher than those before treatment, respectively (P < 0.05) . After treatment, RVAWT
and RVEDD in the study group were less than those in the control group, PASP was lower than that in the control group, FVC and
FEV, were bigger than those in the control group, and FEV /FVC was higher than that in the control group (P < 0.05) . After treatment,
the plasma viscosity, whole blood low shear viscosity, whole blood high shear viscosity, fibrinogen and hematocrit of the two groups
were lower than those before treatment, respectively, and the plasma viscosity, whole blood low shear viscosity, whole blood high shear
viscosity, fibrinogen and hematocrit in the study group were lower than those in the control group (P < 0.05) . The ADL Scale score in
the study group was higher than that in the control group at 3 days, 2 weeks and 3 months after treatment (P < 0.05) . After treatment,
the CQQC score of the two groups were higher than those before treatment, respectively, and CQQC score of the study group was
higher than that of the control group (P < 0.05) . The incidence of adverse cardiovascular events in the study group was lower than that
in the control group (x *=4.700, P=0.030) . Conclusion Resistance training combined with recombinant human brain natriuretic
peptide for injection can effectively improve exercise endurance, ADL, quality of life, cardiopulmonary function and hemorheological
indexes in elderly patients with coronary heart disease after PCI, and reduce the risk of adverse cardiovascular events.

[ Key words]  Coronary heart disease; Aged; Resistance training; Recombinant human brain natriuretic peptide;

Percutaneous coronary intervention; Exercise endurance; Cardiopulmonary function; Quality of life
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SRR T AR NTE BRI A Ja R i R
Bz — . SRR BB AJAIT (percutaneous
coronary intervention, PCI) J&3eE.Cofi 1 R BRI Y I8, 1MPCI
SR IR A I B G R 24 5 R TR SN e
FHIUG ok, (HENPCUS RENGIIAZEMR, Ko
I N BE A T S e R AV IR 2 L LA
MR — MR 2G Y, HJE th EAIDNAFE ARG AL, X0
WA RCRAAE o BRI RI, BB IR T PO
SIRIT REAC LR T A 253 h T 2298 25, LAY/ N 5 B s
G, BCERRRE s eAh, AT LIS gk DUNLER 4% i
Kazshfl )y, BEmisk 5 PCUR BF B )1 4 . AW BTE
PR BRI 2RI & F 20 A Ak BROGS 4F 56 0o JR 3 PO i
Sl 7 . OB RE S AR TS BRI, LU R AR 0 iR
HPCUG IR TR A —E S H K
1 Xg57H%

L1 BFEX4 #EE20204F 12 H 202147 12 H fEFF e B
BRIy 19 10851 3 AF 5 Lol SR VR PR 5 0 A ABRHUE :

(1) Fir=60%; (2) KR INPKE UL R TEHE (152
Fe U b BB SRS KA/ S0 X AR AR =40%) 5 (3)
TFEPCIFARIENE; (4) Wit AAAmm>34A; (5) Lk
FIAHIRERERT;  (6) MHEAIK>500 ng/L. HEBRPRIE: (1)
BIIRI MR RGN s (2) HEAERwERRG; (3) &JF
PR AT E RS (4) PEAEEIEAE . BAET;
(5) fEAIET MU RS, TIEIEWH SR (6) AIFEME
iR o SR BEALEC T R 0 T BB o vt BRI 5 4
RSP, PAMER . ER . DIRESY. ZHEFER. &
FRgE AR BTHR B b, 2R TTqH¥E L (P>0.05) ,
W21 . ABIRATFIRBEREHZ G2t (it
2019108423 ) , Fif A HIEI R ES A5,

1.2 JRITEE WA FEINEZFWPCL, PCUS R E
VEAR (7 ZRIURI 2 BR AT A, BT~ H44021139 )
100 mg/d. SUMLAR TR (R AERI A RA R A", EHAWF
J20180029 ) 75 mg/d; FSETELHE KB r %, WG
AR RUEM AT HIBTT 2625 . B —S2 RRELR 55 s AR A i
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HARMT . (1) Wl A% REEE (Rating of
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SERH I SE90, RPEARXT IR IR A3 )l . (2) BHJISREE
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WU, AR SR, S R T 52 R B 1 4 n B 7 54
B WG BN -3 ANGRTT, 2~3 D IIGRoT/i; s mpy
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ZEWFE] (exercise duration, ED) . IWE(HEEE & ( peak oxygen
uptake, VOzpeak) . JC%® (anaerobic threshold, AT) &
6 minFATHEE (6 min walking distance, 6MWD ) .

1.3.2 LFDIREEAR  IRYT RIS R CLS-6000 i # (4 2
A IZWAL CHINTT T Z8 iR &G BRA F AR ) Haill]
PIALOIT DI RESRbR, PRELAH2.5~5.0 MHz, KA 0%
3 E8ES (right ventricular anterior wall thickness, RVAWT ) .

O EE IR AR N AR (right ventricular end diastolic diameter,

RVEDD ) 5 SR =AM St i A i sl kW 4 . ( pulmonary
artery systolic pressure, PASP) ; SRHSCO2-RSFJONtiZHEAEM
A (et s AR IR w A7) Rl I D G & (forced
vital capacity, FVC) . S5 1R SIIEAAF (forced expiratory
volume in the first second, FEV,) , 31 FEV,/FVC,
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JAFKINS ml, BT LRV R A piEEE , SRAILB-2A
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1.3.4  HHEAEGRES) (activity of daily living, ADL) &5
AP R B IRIT R BRI A3 dL 28 34 A ADLERERIT
gy, ZERAREIE . BRI, B A FEHIOCE .
JME L R CPHATE . B TIERI0ONRE, B
431004, ADLIEFRIF/M B RADLE R ' .
1.3.5  AEfGER SR A L A e A A T R T E 1) 4
( Chinese Questionnaire of Quality of Life in Chinese Patient with
Cardiovascular Diseases, CQQC ) O A BT R T RS A
TR, RS . D). By BN . TARIR
B bz e 24N R H, RAMUEIN0~154%), T4
e B R A T b R
1.3.6 ARLIMAERHLANN  iCRMHAEERTHEA
RO MBS A G0, BEAOERE . O8O . Bl
PR T2 . D WIUAE
1.4 SEilore: SRAISPSS 20.048 -kt AT St ab 3
PPEOERILL (n (%) ) R, ARCESRA x K5 ; T
BLL (X +5) Fon, PIALA LLBCR LR S . LIP<<0.05°8
ERAGIEE L,
2 #£R
2.1 BHWHEER WBITHET, PIAED. VO,peak. AT,
6MWDIL#, 2ZRTgitE X (P>0.05) ; AI7)fE, W4
ED. 6MWDZ3 i TALHIAYTHT, VO,peak . AT T4
HIRIFRT, HBFEAHED . 6MWDK T R4, VO,peak. AT
KTXA, ZRAGIFEX (P<0.05) , W2,
2.2 OflThEEREER  WRITHT, MARVAWT, RVEDD,
PASP, FVC., FEV,, FEV /FVCILE, ZRIGIH#E X
(P>0.05) ; ¥BI7E, WIZHRVAWT, RVEDD/MII/NFAL
IBITHET, PASPAMHIMR TALHIAYTHT, FVC, FEV J0ll Rk T4
HIRYTHT, FEV/FVCHHIE TARLEITR, 2R a50t5 R
X (P<0.05) ; By, 9S4 RVAWT, RVEDD/NTXFHR

ZH, PASPILTXREZH, FVC. FEV, K TXIHRA4L, FEV/FVCE
TRHRA, ZRAERITHEEL (P<0.05) , WLHEK3.

2.3 MUERASEFRbR RITET, PAMKEE . Al fky)
FE . amEEE . FEEARE . mMARLEILE, 25
TG E X (P>0.05) ; A7 /A. WAMMFEERE . 2
RUIEE RS . Ai VIR . LF4EaR R . L4 0 e 2 0 A
FARGIF T, BB AT mdl, ZRA5%HHEX
(P<0.05) , W34,

2.4 ADLERITS RITHT, WAIADLERIT M ILE, 257
THFE L (P=>0.05) ; /AI7E3 d. 2. 317, iRd

R P —RITRHILE

Table 1 Comparison of general information between the two groups

031 5 M ) AR DIIREFH (n (%) ) ;{iﬂiﬁﬁﬁ GHPIR (n (%) ) fzqsﬁ;cgﬁ
BoO(Birk) (x=s, %) 19 1% Mg (Xxs, %) ElE  @ERRGE R (XS, kgn')
XPHEZH 54 29725 68262 24 (444) 22(40.7) 8 (148) 132+41 9 (16.7) 14(259) 15(27.8) 24.1+1.3
gl 54 30024 68262 25(463) 23(42.6) 6 (11.1) 132+41 10(185) 12(22.2) 11(204) 24.1+1.3
t(x*) 18 0.040° 0.050 0.328" 0.064 0.064" 0.203" 0.811° 0.119
PlE 0.847 0.960 0.849 0.950 0.800 0.653 0.368 0.910

e PR x ME
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ADLIE R/ TXHRA, Z2RA%01EE X (P<0.05) ,
L3R5,

2.5 CQQCPEAT JRITHT, PI4ICQQCIEsrHAr, R T
Gt X (P>0.05) 5 JGI7)A . PALCQQCITSr 45l
FAAGITH, O E TR, Z2RA%IHE X
(P<0.05) , WL3ke.

26 AROMAEFFRAR RYTIIE, R4S RO/
S Al OLIRSH . Bt s OIUERE LS, A
RO FPE R R N22.2% (12/54) 5 WISSHLURE Ao
W, e, B R, R RO A S
KAERNTA% (4/54) o BRERAIGTT IS R0 I A 5 4 &

HIRITHT, VO,peak. ATIMHIRFARLAIFHT, HUFSTLIED,
6MWD K FXF AL, VO,peak . ATK TR, $RRPLBHIIZR
156G F A MR MR T A 5 AT e O SR PCLS 32 BT
O, SENHEAPITEG R —8C S EEMT . B4
560 £ PCUR HEA T R p T B I 25 mT i o 15 S 2 1
T R TS e Bl R, SRR LA TG Bl B LA
01, PCEEZ N ), A AP SO O RY , B s WU R
it AR R, YAITIR, WIE4IRVAWT, RVEDD
INTSTHRZL, PASPICTRTHRAL, FVC. FEV, K TXHE4L, FEV,
[FVCET TR, SR BuBHIINZRIBE A AR A T4 450k
BB R R PCUR OITTIRE , AP R R 2R

FAR TR, 2FAGIEE L (X =4.700, P=0.030) . ST E ARSI T ) SR 04 A, DA R
3 it SEZONUER, SEEOIIRE, HrI ety skilishik . &k

Tk oCo o 2 T B YRR AR A A4 T S PR, T RRE S IR AR
P22 2 O R R A D IR BE Y G P R, O
LR H AT IS, DIk LHUS 7 SAE R b
WEEST AT He & e, B2 PCTHakes . HRl, &
PCUR — by . B ARATE 0. SEHZS . Ehh A
REPCUR IR IV ANA .

ABFFEAE R R, TR, W4IED . 6MWD 3l T4

Bhlbk, S Sh bkl . s OB S, G R I PR
FEIR s Bl SRR AT LAY KRR BBk E AR, K i
W, SRS, AERPBERERETE, SO LA,
AR S KL R A8 w5 D RE, AT B IR s SRR
AR R IE S, RIS L AT AR
WER, TR, PR . 2RI e aiigh
B e, mANE A R T AL BT, AT

R2 IHIRITHT S B AN bR R (X £5)
Table 2 Comparison of exercise endurance indexes between the two groups before and after treatment
ED (s) VO,peak (ml*kg™ * min™") AT (mlekg™" * min™) 6MWD (m)
EH P ———— — — — — — — —
=y R W7 TR HI BT TR W7 TRYTHI BT
XA 54 365.17 £52.16 390.20 +52.17° 1428 +3.14 1622 +3.22" 1028 £2.02  12.79+2.16°  383.16+52.17 406.22 +60.18"
Wl 54 365.22+£50.26 452.36 +62.35°  1429+3.17  20.69 +4.09" 1026 £2.06 1578 +3.02°  384.26+60.17 435.22 +75.26"
HE 0.005 5.619 0.016 6.310 0.051 5918 0.102 2212
Pl 0.996 <0.001 0.990 <0.001 0.960 <0.001 0.920 0.030
T "FORGARERITHTILE, P<0.05; ED=Z3IiFLEH], VO,peak=IE {4 i, AT=TCAH, 6MWD=6 minLATHER]
R3 HIRITHTS OITDIRERS bR L (X £5)
Table 3  Comparison of cardiopulmonary function indexes between the two groups before and after treatment
- RVAWT (mm) RVEDD (mm ) PASP (mm Hg) FVC (L) FEV, (L) FEV,/FVC (%)
THE TR TRITH e TR TR NFEE TR NFEE TR TRITHT biehid
M4 54 7294117 5.13£025° 3027+5.18 2719+ 417" 54234619 4022+523" 226+0.25 289+026" 128+0.37 185+0.28" 5424+809 63.22+8.17"
W4 54 7284122 390£0.22° 3026+5.17 1859+3.26" 54224616 32.09+4.16° 225+0.22 328+026" 127+0.36 255+0.27" 5422+8.17 77.15+9.16'
it 0.043 27.142 0.010 11.940 0.008 8.940 0.221 7794 0.142 13.224 0013 8.340
Pl 0.970 <0.001 0.990 <0.001 0.990 <0.001 0.830 <0.001 0.890 <0.001 0.990 <0.001

e FORSARGIAIFHIE, P<0.05; RVAWT=A7.OZNBEEE , RVEDD=A7.L &7 AW NAR, PASP=/lighbkisis, FVC=H]S1liiG
i, FEV, =8B 1FHIIPRAR; 1 mm Hg=0.133 kPa
x4 PIULAIT TG MBORASAFEPR AR (X +5)

Table 4 Comparison of hemorheological indexes between the two groups before and after treatment

g g R (0P GRMEDER (ahcs)  RMAUE (whas)  SPREAR () A (%)
W WTR WEE WrR  WEE wiR Wl wiR Wl iR

YR 54 4425+10.14 37.69+6.22" 1529+5.08 13.19£2.14' 870124  694£1.25 1.93£029  1.52+029 386123 2.65:116"

W54l 54 4422+1022 3216+722°  1526+5.06 10.69+2.19" 869126  516£0.28" 1.92£026 1232029 385122 2.05+1.08
(i 0.015 4.264 0.031 6.000 0.042 10.211 0.189 5.196 0.042 2782
Pffi 0.990 <0.001 0.980 <0.001 0.970 <0.001 0.850 <0.001 0.970 0.010

e FOREARAIAITETILES, P<0.05
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R5 VIR ADLE R I (X £5, 47)
Table 5 Comparison of ADL Scale score between the two groups at
different time

4 I IR

WITR3 A RITR2A TR

XHHRZL 54 62.22+7.09 79.22+8.22 8527+9.17 90.17+10.25

WIFEeH 54 62.29+7.12 83.26+8.17 90.16+9.22 9537 +10.26
ol 0.051 2.562 2.763 2.635
Pl 0.960 0.010 0.010 0.010

®6  MAIRTHIECQQCITTILEL (X =5, 43)
Table 6 Comparison of CQQC score between the two groups before and

after treatment

215 kS IRITH RIT IR
okl 54 84.06 +9.17 99.17 +10.17*
WFoedl 54 83.22+9.22 116.29 + 12.09"

ol 0.475 7.963

Pl 0.640 <0.001

T X IRAL, SEARHTRHYIZRIR 5 LA kI T A Rz
AR R PCUR MR BEIRAS, A LA - FEH]
CEEEDN LRI ELY NG W = e N | A o N
SRR . THEAER, T M ER LA, 0
R, BRSNS s, HiBE BhiE AT
PRI PRI, B Ik R e . IR
LN EH RIS 5 AR I RIRIONE ,  HE T A 8 2 AR i i
FHPCUR ML ARSI R, 165753 4 28, 34
AFFEALADLE R PE o T RLL, 18975 CQQCIEA i T-Xt
MR, HIGYPIIEAS RO MU R R R T IR, St
RELVIN 2RI T 65 P F A A AR RE AT R 2 AT o S
PCUR ADLAIAEG Bk, HIAT A/ AS RGP A AR XU
g5 BRTIR, PURH I ZRIR 5 S FH i 28 0] ko T A
P BT O B E PCURIZ N 1 . ADLAETG ik, K
R DI RE S MR AR A e b, ELRT IR A Rl
MR AN . [EARBFREAR RN, HARH BIERIR
Wi HAZG P SR A R X AT 45 RS20, AR IE 54
KA RN R — P UESEAR T TS5
YA k. Wb, ARRARIAT L F M B LR A
R BHRATHRN FA5 AT AT 245 A RS AT
BAR. B o4 KIE, TRPFRITERSME MAE; W
B TRFAFES ., BT L; 2L, FERAALF
MR EBEREFR; REBSFER AT, BEEE,
ASLRA 50k R
S 30k
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