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MEETHRABPHFZATPHAHRS, ZSLALCOERRNAETREER
. ER., BFAOEBLEENME . L£FTANSEUE AL ILEHEH
FERENRT, LHER Cheart failure, HF) BERITANTHEFERM. 2023
FLRLATRMETAET, ERAOF M0 AABEHF, HPREHF &
2 Wik 890 /i . T (coronary heart disease, CHD ) {E Yot B WL B¢ -0 [ B 52
i, EHFHEEHRKN, OF BENADRARESINR, ESHEERATR, KE
AT E R OEREAE, SHEEEERRET, FLBMEHSA
=,

LMizEE B RAELINIIRASHNEEGHERE L, RRFHREBRA
HEZHEFTAXCLAE. RE. VASTHNHRERNRAFTEIEERN
MEgaThaEE. MRS RIEEY, LHEFTES O 0LE AR S EFE TR
ZHFEEEAMKIRR.

PEHHKBEEEREBEEMKENS UF BEGHRER. £EERE.
ZRHLTREERMDAERBHEE ERLE. “DEXS, HEETHAR", F
EARSEMHA HF #1REE., BEENFHI, LHLREF SRATEFH
%, HEENEMERBEZEMNEIAE. IRELRETHECLBERERS
EHEENEITEE LHER Y, Aice,. =4, EATEK, AFEHESE
. SEAKIEMATIR. IRERBFRES. Bl SRR ARSI L S R R .
LR BB LSRR, HEBCINRARS, HBEOR, AP
Ay BV NEZENNERBEESH, EEAAERTERLBESEE MK
%, WH o EREME LA (stable coronary heart disease, SCHD) BEX
G E, REEEESRATNEFEBRRE, B3 SCHD &850 HER
(chronic heart failure, CHF) BEHERETHIEEH, HRZTTRAHE.

PLEM

LAARFIEERE (B, &) 3 SCHD B&-LHiZzhsheb BN KB
REIRIET Meta SM, RELABRME SCHD & CHF B & LiNiZ3iiN &
MRS, SEEREFEESENRKEERTRERE. 2REPRRE
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AP, X 2000-2023 £ HF 258 LHThEE T 0k T BEES, TR
FAERRTFEAR. AR IRAA. JEREP0L, B, XNE. £
B AR “BSELAEETERSORCHESINEMERWR” T&3F
CHF R B #F T EA T, FEitESdnd & eomERx T SCHD &3 CHF
BE DANESGHE . |

FRAR

HSL— T Meta SRV ARBREES NS TREEROWBELN
BRI

Fik: SERETRAM (CNKD. AHSEARBS TS (Wanfang).
#E (VIP), FTEEVWERCRIRSG £ (CBM). PubMed. Cochrane
Library. Embase #{{E/%, MA R RRESTERFZEDY G SCHD £50
FVEShTHRER M ABE UL RE 0, WRE LR EAEEE 2022 3 H. XH
Jadad B RPN E R RITIES, RH Cochrane ZEFH RFM 5.3 #1F
I e PR R T R PR SIBT A RGBS, M Review Manager 81 (Ji
& 5.3) 3T Meta 4487, A XCRBP PHIIRERRREME, N TREERX
Hy, B EEENTHS. FERRERRE, HEdk I EPMERRRER
. EEGAREEREERE (peak oxygen uptake, Peak VO,). IR
(anacrobic threshold, AT). RELERBAHEECEFMAE (left ventricular
ejection fraction, LVEF). ZZhFFHEM ] (exercise duration, ED). FRUEIEHLEE
(respiratory exchange ratio, RER). $RB.LF (resting heart rate, RHR), ME{H
{rZ (peak heart rate, PHR) FOEAXIF (oxygen pulse, O:puise). EETERRE
RAEEE (MD) EHHENPFEE (SD).

iR, BAMN 19T (0=1036) BT Meta M7, FIREIBEHE 511
H, PREFENAS2SH. HRER, SPRFEDNEL, REEEEER
B T B4 Peak VO1 [MD = 2.67, 95% CI (224, 3.09), P <0.00001}. LVEF [MD
= 3.60, 95% C1 (2.17, 5.03), P <0.00001], ED [MD = 37.51,95% CI (34.02,
41.00), P<0.00001]. PHR [MD = 6.86, 95% CI (4.49,9.24), P <0.00001]. O:
pluse [MD = 0.97, 95% CI (0.34, 1.60), #=0.003]. A7, A AT [MD =0.49,
95% CI (-0.12, 1.10), P=0.11]. RER [MD = 0.00, 95% Cl (-0.01, 0.02), P=
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0.56]« RHR [MD = 1.10, 95% CI (-0.43, 2.63), P=0.16]2F L&l %% .

#it: 5TREZSVIEHEL, FEREZZHVEENE SCHD B5 M Peak
VO.. LVEF. ED. PHR # O: pulse #TIE £, T AT. RER Ml RHR fTIZER
G EE L.

Bio — XTI R SRS 2000-2023 S£.0 1 F6R BE O TIRAH
RER. HEMERTR _

Hik: BF CNKI Fl Web of Science Core Collection (WoSCC) ¥IBEE RE
2000-2023 £ (B R FH 5 HF BELHTHEEH XM PRI LR. EA Microsoft
Excel. VOSviewer M CiteSpace ¥ 1% SR E p7 SH A RRE R LB K8
B, BLHAE. EERCAT. A% TR .

B, BAMA 13808 (R T68 ., WXL 6I2E) SHFEE
A FFTHREAE R PR STCEREAT 47, R BR: ESRIL 20 R EBELNE
SR EPABY. PXLMEAMEAEEWAE, B (PEEES L
ERETHREY EXBRE, XBHEHIFHRBAEIEINIAER, BFEK
W OOLAEE), HUETHEE GULENThER). B (OBEEER). WE (EER
W), FEICRRAtrd, Agostoni Piergiuseppe AR R MIESR, Arena Ross A
ERMAH{EE. (INTERNATIONAL JOURNAL OF CARDIOLOGY} HAFiR
IERE, REHSTAARATTEARER (LHFR). RE»FE (Lihid
h#R). BE GETE). TREE (BERARS).

Bt ABTHMRT HF BE ORI 20 REMAF IR, Sofikk
NRERT R M. BE T LiEST#E ( cardiopuimonary exercise test, CPET)
RUHIIEEN EERNTE, GERELHRZS NSRS KE HF S5 Lz
R ENEEFE, LIhEETERE HF BENETER. RBTE L EERE
EREPHEEEA. S, CHD-HF B LML R S8 5 LU AR IAR
REEFFRE M REE W HE 2 R KRR IT .

F= £O0RNEN TR T LMEH KL LTRSS O RESTRE
ERPBETI: —IE L ME RS ISR T E 5

T SRERAS P L. BN, RE. MM KRS “8E
ERERENR LR OHEEM B A" T SCHD &3 CHF . IBMHEtrkm



FREPEMFRE O —SRFRRALERF LA

EE, e REMAG T . APEREA N, XAETARERTBS
BORMBRBTH: MEH 284, RAXABELRTRELOCHEERLIAT
B, 657 12 8. WEEITED. EEEST BRI Peak VO KT HAEIR AT,
4R (metabolic equivalent, METs). Qzpulse. BASLSHENE
{maximal expiratory ventilation, VEmax) UAZ H 4 ¥dbbn <O R MFE#F
4, SF36 AR BROTLKE.

#R: FTEFRIERSR SR RRAANEEANRITH/E Peak VO MIZ4LE
ARALUZEER (P=0.006); RETHRERSGREARANTRARTRG
METs MM AFHITERR (P=0.012): HATRIGHFERE R HRAN
MEARTIHEAELF TS THLEATRIT¥ER (P=0.048). SIRTRIE
th, REHBT ST RERS SF36 EERBRE TS (P=0.005), HS5HE
AR RARGHTERER (P>005). %57 12 A, #3841 AT. 0 pulse.
VEmax IEETHRNRENEDY, HERTHITFEEN (P>0.05). BHHKE
PEAREHLEGRREE.

£ EAESRGTEUG LRESRNASCHER, t—PR% SCHD
&3 CHF B & Peak VO, METs, MEBENOIFEIRE, MESE DK

R, EEEHNEERE. BREZEIERE.

K. BEtEOom: B A3E. TEnEFE. ROERE: LI
BE
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ABSTRACT
Background

With the continuous improvement of medical technology and services, the
mortality rate of all types of cardiovascular diseases has decreased significantly, but
the absolute number of patients with heart failure (HF) continues to increase due to
the increasing degree of population aging, changes in lifestyle, and improved survival
rate of acute cardiovascular events. According to the 2023 Global Heart Failure
Burden Study, about 64 million people worldwide suffer from HF, of which 8.9
million people in China suffer from HF. coronary heart disease {CHD), as the most
common cardiovascular disease, is the main cause of HF. Patients with HF have
limited body function, decreased exercise reserve ability, and low exercise load can
induce fatigue and dyspnea, often accompanied by low quality of life, heavy mental
and psychological burden.

Cardiopulmonary exercise tolerance is one of the important indicators of human
cardiopulmonary function, which can well reflect the comprehensive function of body
physiological response such as cardiovascular, metabolic, musculoskeletal and
neuropsychiatric system under exercise stress. A number of studies have shown a
signiftcant negative association between cardiorespiratory exercise tolerance and
cardiovaseular risk and all-cause mortality.

The long-term development and experience accumulation of traditional Chinese
medicine have certain advantages in improving clinical symptoms, quality of [ife,
maintaining heart function, and reducing readmission rates in HF patients, The lack of
qi in blood vessels leads to stagnation and blood stasis. Traditional Chinese medicine
believes that gi deficiency and blood stasis are the most important and basic
pathogenesis of HF, which often occurs in the early stages and can run through the
entire process. Therefore, the method of nourishing qi and promoting blood
circulation is the most imporiant treatment method. The representative formula for
tonifying qi and promoting blood circulation, Yuxintong Capsules, is the empirical

formula of Professor Yue Meizhong and Academician Chen Keji. It is composed of
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red ginseng, Panax notoginseng, and Corydalis yanhusuo, and has the effects of
tonifying qi, promoting blood circulation, unblocking meridians, and relieving pain.
Clinical stxdies have confirmed that Yuxintong Capsules can reduce the frequency of
angina attacks, alleviate angina symptoms, improve myocardial perfusion, enhance
myocardial hypoxia tolerance, and improve heart function. Moreover, a multicenter,
randomized, double-blind placcho-controlled trhal has shown that combining
traditional Western medicine treatment with Yuxintong capsules can further improve
the cardiovascular exercise tolerance, aerobic exercise ability, and quality of life of
patients with stable coronary heart disease (SCHD). However, there is still a lack of
research reports on whether there is an improvement effect on patients with SCHD
combined with chronic heart failure (CHF).

Objectives

1. A meta-analysis was conducted on the effects of different exercise intensities
(moderate and high) on the cardiopulmonary exercise function of SCHD patients ina
randomized controlled trial, providing a basis for the clinical trial design of Yuxintong
Capsule in improving the cardiopulmonary exercise tolerance of patients with SCHD
combined with CHF, stratified by exercise intensity. 2. Conduct a bibliometric
analysis of the CRF of HF patients from 2000 to 2023 by searching Chinese and
English databases to understand the research status, hot spots and possible
development direction of the research field. 3. Subgroup analysis was performed on
patients with CHF in the multicenter, randomized, double-blind,. placebo-controlled
trial "Clinical Study of Supplementing Qi and Activating Blood Circulation to
improve cardiopulmonary exercise Tolerance in stable Coronary Heart Disease". To
investigate the effect of Yuxintong capsule on cardiopulimonary exercise tolerance in
patients with SCHD and CHF.

Content

Study 1: Exploring the Effecis of Different Intensities of Exercise Training
on Cardiopulmonary Exercise Function in Patients with Stable Coronary Heart
Disease Based on Meta-analysis. '

Methods: We conducted a comprehensive search on China National Knowledge

]
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Inftastructure (CNKI}, Wanfang Data Knowledge Service Platform (Wanfang), VIP,
China Biomedical Literature Service System (CBM), PubMed, Cochrane Library, and
Embase databases to include randomized controlled frials evaluating the effects of
high-intensity and moderate intensity exercise training on cardiovascolar function in
patients with SCHD. The search was conducted from database establishment until
March 2022. The Jadad scale was vsed to score the quality of the included literature,
the bias risk assessment tool recommended by Cochrane Manual of Systematic
Evaluators 5.3 was used {0 assess the risk of bias in each study, meia-analysis was
performed using Review Manager software (version 5.3), and heterogeneity was
tested by X? test and 12 statistics. For those with large heterogeneity, the sources of
heterogeneity were explored by sensitivity and subgroup analysis, and publication
bias was assessed by funnel plot. The main results include peak oxygen uptake (Peak
VO:) and anaerobic threshold (AT). Secondary ocutcomes include left ventricular
ejection fraction {(LVEF), exercise duration (ED), respiratory exchange rate (RER),
resting heart rate (RHR), peak heart rate (PHR), and oxygen pulse (02 pulse).
Continnous variables are represented as mean deviation (MD) and standard deviation
(5D).

Results: Nineteen studies (n=1036) were ultimately included for meta-analysis,
with 511 participants in the high intensity exercise group and 525 participants in the
moderate intensity exercise group. The results showed that compared with moderate
intensity exercise, high intensity exercise significantly increased patients’ Peak V(32
(MD = 2.67, 95% CI (2.24, 3.09), P < 0.0001], LVEF [MD = 3.60, 95% CI (2.17,
5.03), P <0.0001), ED [MD = 37.51, 95% CI (34.02, 41.00), P < 0,00001], PHR [MD
= 6.86, 95% CI (4.49, 9.24), P < 0.0001], O2 pluse [MD = 0.97, 95% CI (0.34, 1.60),
P = 0.003]. However, there was no siatistically significant difference in AT [MD =
0.49, 95% CI (-0.12, 1.10), P = 0.11}, RER [MD = 0.00, 95% CI (-0.01, 0.02), P =
0.56], and RHR [MD = 1.10, 95% CI {-0.43, 2.63), P = 0.16] between the two groups.

Conclusion: Compared with moderate intensity exercise training, high intensity
excreise training was better in improving Peak VO2, LVEF, ED, PHR and O2 pulse in

SCHD patients, while there was no statistically significant difference in AT, RER and
7
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RHR.

Study 2: Analysis of the Current Research Status, Hotspots, and
Development Directions of Cardiopulmonary Exercise Function im Heart Failure
Patients from 2000 to 2023 Based on Bibliometric Methads.

Methods: Based on CNKI and Web of Science Core Collection {WoSCC)
databases, search for Chinese and English literature related to CRF in HF patients
published between 2000 and 2023, Use Microsoft Excel, VOSviewer, and CiteSpace
software to visually amalyze ihe annuwal publication volume and trends, core
researchers, major joumals, keywords, and other aspects of domestic and international
research in this field.

Results; A total of 1380 Chinese and English literature (768 in Chinese and 612
in English) related to CRF in HF patients were included for analysis. The results
showed that the overall annual publication volume in this field has been on the rise in
the past 20 years, Sun Xingguo is the main researcher in Chinese literature, and the
Journal "Integrated Chinese and Western Medicine Cardiovascular Disease Electronic
Journal” has the highest number of publications. Keyword analysis of research
hotspots is mainly divided into four categories, including disease (heart failure), body
function (cardiopulmonary function)}, treatment (cardiac rehabilitation), and prognosis
{quality of life). In English literature analysis, Agostoni Piergiuseppe is the most
prolific author, Arena Ross is the most influential author, and the joumal international
Journal of Cardiclogy has the highest number of articles. Key research hotspots in
keyword analysis mainly include disease (heart failure), detection methods
(cardiopulmonary exercise testing), prognosis (mortality), and efficacy indicators
(peak oxygen uptake, etc.). '

Conclusion: This study elucidates the current research status, hotspots, and
possible future development directions of CRF in HF patients over the past 20 vears.
Cardiopulmonary exercise test (CPET) has been identified as the main method for
detecting CRF. Cardiac rehabilitation, especially exercise fraining, is an important
means to improve cardiopulmonary exercise tolerance in HF patients. CRF plays an
important role in reducing mortality, improving prognosis, and impreving quality of

g
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life in HF patients. In addition, research on the CRF of CHD-HF patients and the
development of relevant internationaf standards in this field may be future research
directions.

Study 3: Clinical Study of the Effect of Yuxiniong Capsule on
Cardiopulmonary Exercise Telerance in Patients with Stable Coronary Heart
Disease Combined wiih Chronic Heart Failuore: A Subgroup Analysis of a
Multicenter Randomized Controlled Clinical Trial

Methods: The participants were from a multicenter, randomized, double-blind,
placebo-controlled clinical trial titled "Yiqi Huoxue Improvement of Stable Coronary
Heart Disease Cardiopulmonary Exercise Tolerance Study” complicated with chronic
heart failure (CHF). After screening according to the inclusion and exclusion eriteria,
a total of 60 patients were included in the statistical analysis. Among them, 32 patients
in the experimental group were treated with conventional Western medicine combined
with intervention with Yuxintong capsules; 28 patienis in the conirol group were
treated with conventional Western medicine combined with simulated intervention of
Yuxintong capsules for 12 weeks. Evaluate the main efficacy indicators Peak V(2
before and aﬁer treatment; The changes in secondary efficacy indicators such as AT,
metabolic equivalents {METs), O: pulse, maximum expiratory ventilation (VEmax),
as well as other efficacy indicators such as Qi deficiency and blood stasis syndrome
score and SF-36 quality of life scale.

Results: The main efficacy indicators showed a statistically significant
difference (P = 0.006) in the changes in Peak VO; before and afier treatment between
the experimental group and the control group; The results of secondary efficacy
indicators showed a statistically significant difference (£ = 0.012) in the changes in
METs before and after treatment between the experimental group and the control
group; The results of other therapeutic indicators showed a statistically significant
difference (P = 0.048) in the changes in Qi deficiency and blood stasis scores between
the experimental group and the control group before and after treatment. Compared
with before treatment, the experimental group significantly improved the SF-36

Quality of Life Scale score (P = 0.005) after treatment, but there was no statistically
9
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significant difference compared to the control group (P > 0.05). After 12 weeks of
treatment, there was a trend of improvement in AT, O; pulse, and VEmax in the
expetimental group compared to before treatment, but the difference was not
statistically significant (P > 0.05), There were no serious adverse events or bleeding
events in both groups.

Conclusion: The combined use of Yuxintong Capsules on the basis of
conventional Western medicine treatment can further improve the Peak VG2 and
METs of patients with SCHD combined with CHF, improve their cardiovascular
exercise tolerance, alleviate symptoms of qi deficiency and blood stasis, improve their
quality of life, and have good clinical safety.

Keywords: stable coronary heart disease; chronic heart failure; Qi deficiency
and blood stasis; Yuxintong capsule; cardiopulmonary function

10
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E &
PN o B
AHA American Heart Association EELEHE
AT anaerobic threshold pre L
BNP brain natricuretic peptide B R fREK
CHD coronary heart disease 5L
CHF chronic heart failure B L 130G
CRF cardiopulmonary function ALoFli ThRE
CONKI China :mﬁ::l :(t::ledge e B
CBM China Biology Medicine * E#}Eij{ﬁﬂﬂ FR
CPET cardiopulmonary exercise test LRI AR
CPK creatine phosphokinase LR T B A
ED exercise duration LB IFEER] 7]
ET endothelin mFEHER
HF heart failure LA
LVEF left ventricular ejection fraction ELES N g%
LLR log-likelihood ratio HHEHIRE
LEDY left ventricular end diastolic volume EEFHRAEMER
LVESV left ventricular end-systolic vohume EEWREREAER
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METs
NO
O, pulse
Peak VO

PHR

PRISMA

RER

ROS
RCT
SCHD
TET

VEmax

Wanfang

6MWT

tnetabolic equivalent
nitric oxide
oxygen pulse
peak oxygen uptake

peak heart rate

preferred reporting items for systematic

reviews and meta-analyses
respiratory exchange ratio
resting heart rate
reactive oxygen species
randomized controlled trial
stable coronary heart disease
treadm ill exercise test

maximal expiratory ventilation

China Science and Technology Journal
Database
Wanfang Data Knowledge Service
Platform

6-minute walk test

(A E
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et
GEREE

HEELE

RALFANEENMHE
HEMFE
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BRL¥E
BNAERE
BEHLXT R A%
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TR E 3K
BREarEmE

L
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W B 2T eSO R B 3RO R L N T BE R FLHE AR

LS (HF) 2ASHHEA/E TR LI R ¥ Sl R /et 4k 1E, 3
FHEPREATEA AR SRS A MNERIEENERESIE, BEHL
mEERALEERMRY, HFREEINEREESESNLE. d0% (CHD).
FERRSA . BER:. A%SD, Rdd T AtECVHERE £ 7 RE 8 0L R & i #
WA RRETR, CHD DA HF MEEEERRER Y, EER, &
LREHFLNFER (CHD-HF) FHEBREMATEREMNM SR THENE
FHeff., REMEETERNBREKEMES, CHD-HF BiTRET —%
KR, EREFEANRREZNR, LHETR, EREAFRANAHAR
WHAEREE, EEREKT. LEAENHE.

HAT% CHD-HF MAERTEEGREEEET (FRF). IEEHRERER
KETa . WERREE). R e AT I, T SEaMiEZsh oy
e, REBBENEERBRITHERT. MEFEAFAHTEHITEARA,
EHER R CHD-HF BF LITERN R, MEMNEFHMTGRBZERHZH.

1 BOW A 4 /7R IOR
L1 B4 30 R AN

CHD-HF TR TEARE, A2R “ME” “LK” oK. ERERBILL
AAMRBEDLKAEFERE, SHABER. BEAG. K@, FEER
gy, Jm{rdEl, R, iF. B, T, BERERFE, BEREN,
ABERENAMASE, FEEI0FE. B, KRBEH. EFSEhERE
B, MFHNPLIFY, OEAREBINFE CIEFEREETE, Ehok,
LT, BAMERNMT, MBNE, HEMKESE, SIBEHETAE. M
MAFLE. LF. W BERKHEER.

1.2 ROWBE T R R A

BREREEN T 357 f CHD-HF 8 PEILESBFANEHLREHAAL
RER, GRLEXBERESRAER, & KE. ILFE, Fh. BER
PREESE MIE®, HOASEMFERE, RAMIEIFEIE. Wi, F—Fn
FriZm O RE R (NYHA LIRESHR) 5P REFRSARAMNTTAERE
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A, REEOIIEREL, EREROHRCESESR. GO En S ER
¥, HMeEBAER MBS KE, LIhEEIILRR M LR 11 B ek ¥ sk,
LITREIVEREMATEE, B EBUERN, HEELERAN.
2 LTRSS

T4 (cardiorespiratory function, CRE) fHEA M LIS ML 5 BH AR
ARmees, REENARKDEKEMEEREZ 8. LORHITHERR
ZABBER CRF5LMERBREALARTEZ MM FAXXENMD, HERR
¥, CRF &M IMETLE TR AFAE (mLkg/min) K], HF R EK
21%12), CRF EEREHFEATE CPET. A28 HTRIR (6-minute walk test,
SMWT), LB ERFTIAR (treadm ill exercise test, TET) %, Hp CPET®TRL
ER. ER. Wk, SHiTNCisEIIRFIESIK S, £R L CRFHEF
W], FERGHER AR Peak VO2. AT. METs. O:pulse. VE%, H Peak
V0272 CRF MR A B, WO AT ERAEREFRREiEEi-e,
3 PR MR O A3 O A IR O BT AR LR
3.1 thi

P R RN HER ST RN R R, <2 DE{EYN CHD-HF
MERRN, ERFRMEHE. Hit, PEHNM CHD-HF BH . LHZEsThet
ZUBFMAERRT R, BREERLOTH. EUEHE. Fik. 8
FH, fb#z 20, BRI T 84 FIEFRE CHD-HF & FIBEH iR
BEH, ASROTHRSFHBERTEGH —FREEE LVEF. Peak VO:.
BROEEE. FPRHEET METs, B RR#EL (Brain natriuretic peptide,
BNP) K%, RREFROILESHRERD, BRE2ET 90 Sl ik.CoAlm
BERRRTALER, FAERERAGTERIREKFROKEFANEEWE
Fizzh, o RER MWD OIESEN-LIFESR 7, REMS. BRE
4T 88 Bl HF B E MK A RS, EERLHHSEARER, TiH—
W EERE Peak VO, AT % CPET 3245, R B £ B, X T 100 | SCHD
BEGLXI BB A FBH, IRFEE RIS ERN BT LR SCHD B METs.
Peak VO:%5 CRF #ib%, EHEH LVEF, D{ELFmRR,
3.2 %
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HaRbEAZRTEZ— AFSRANEER, S TRANBGERRFTE
BEA. T 70HACEEKERE CHD BE5AM 12 AR THEEEH, &
Hrigr B E M HE T R R TR HF Peak VO:. AT. RHR %i5i%, &&
B CRF, RRAEFHEED. BEFFHARY, HARSPHRTRERL
MEEEITHATIRE CHD £ Peak V0. AT. B ALHI &, LVEF, A
CRF®, 3T 60 M OMHA5EN CHF BELARBSAAAERTIABERR
W, SHMEHMRAMEIL, ReXRKTH— PR MWT, RBREIESNR
=,
kXL 7 3

HEXERTPERETEZ — WHAEPRTHE CRF, BRALEERE, £
HERTEEXHHE, THIRERAIEMEZFE, BT 605 CHD B4 HgHLT
AR, SHNERERRTES NSNE B &0 LVEF 1 6oMWT, HE
CRF&6l,

3.4 AR

XTF 1204 CHD-HF B EEFABRTER EXARKEREFBR &I
(ERRx. BP. L) BT RAVRSGREERY, BERBTHMAL,
6MWT I LVEF ¥R EiRm. EEPHRS MBI S-S EaE
CRF?N, Wzt 168 F* B OFH CHF BEMIEER RSN, BREBITES
AL (GMEERY, A%, B OHEEM) BTRERATETE—
SoiE CHF BH3 6MWT, & GIhid, BEEM L akstu-4 3 finyy My
B,

3.5 PEHRIES)

EFHIAELCNEERRN— SN _Smh R E"ZERAD, BTEzhd
CEEEEANNERETCIRB IAZREEY. FEAZFEHIRGEAR
=, ONBR. D&%, ATRE, SEREFHRRMBEZZRAMAL, PEELE
EFHENRFNSHEDE. MERH. FHEFHERES,. TUFFHADS
e, MBCIIRE, R0 ERC-EL hit, PESSKEIHNEAAE
ZL, MFEFABFLRAEFENEELHERZPSY., EHEFKITMER
B, FEAHKENTEROCEFREF —HAFTEARNNZENIES), 7%
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CHD ¥ HF £ # f Peak VOz. AT. 6MWT. LVEF i, o8 CRF Rt &
BigrmAH BEERTA,
4 i

CHD-HF R R ®. SECHE®. WEE, EHFREEXRE. CRF{EAA
HREADERSNERARHERFRERR, M THERE, AREEERE
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1 RS

AFREEZEERESGRUEREMITRAMENFE (preferred reporting
items for systematic reviews and meta-analyses, PRISMAY#1T. IR AREEH
Brprodtt RN DGHEM (PROSPERO M S: CRD42022328475).

1.1 R HEns

R RS (O or BRlin bE.CAESE or AR BHBK R FFBEL or £ AR
A AIEFT or AARBHEKIEST) and IETHIRME and IR, FEILEL PubMed
R, 7 % B L) ((covonary heart disease) OR (coronary artery bypass grafting)
OR (PCI) OR (ischemic heart disease) OR (coronary artery stenosis)) AND {exercise
intensity) AND (randomized controlled tria) F# {7 X RS AR HWELR
#, 4R E CNKI, VIP, Wanfang. CBM., PubMed. Embase. Cochrane
Library SXEE, RRELHEAREZ 202238,

1.2 RS RA

BMARE: (1) ANB: BR AR SCHD &, &5 2014 &
ACC/AHAJAATS/PCNA/SCAI/STS 3 52 22 T Bt 2.0 B H5 8 3 02 Wi 12,
MiEH. i, RETER,; Q) THEE: AFESRESHREZHNSL
GEHRERFZ2AXXESHERLLRERAZHBESE. LR 1) BEHN
W5, SREETHEEAT 30 min@, THAMN=4 B, (3) &/: &7
1445 0 A B IE Peak VO AT HED—I; (4) BIAERT: BEHMHEIAR
(RCT).

HeRirE: (1) BEFRSCHD AR EESHEMTIR: (2) BEEHRA
(BHEARTLXTIHAIES, WAHARLERSOMID. HRENEHRT
AR EFESE, WHHR B RE Ui s,

1.3 Tl M HE

2 Sr g E SO AU IR B . BT EndNote R EF IRR, FHA
TEE: ARXYHERGHE, WERIFSHHHEEROK: BEsx, #—
FHBRAFFEHANFERER. REAANAIEREAME: (1) BAXE
MEXRES. B—{E. ERNE. BEE: (2) HARIE: BFSEFHNERS.
AR, BZshM, o @ EME, Jadad BEFHARES: (3 THAHER
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Mi: (4) RS,
1.4 HRREE _

FEERHEE: BEEBER (Peak V0:). AR (AT); RELREH:
ZAEHM5¥ (LVEF). FEEshrTE (ED). FERE#E (RER). #2.0F
(RHR). #&E.0ZFE (PHR). EM (0; pulse).
1.5 IIRH R R Ty

B2 EAWAERIEOTPHATRRNHRE, R Jadad BEHN BIRRH R
IWEBRRETHS. Jadd REMBA RS F. 12 A BFCHMBER, 3-55
RENMARE. A Cochrane RV AFM 5.3 HEMEERRIEETIAR
WSRO S RE AR, TrHRRaBENLTE. SRRE. ZEREF
., £RIHEYE. HEBE. SRS AEWES 700, e
F B M RMARE. KRG RS T H .
1.6 vt

FiF] Review Manager {4 5.3; JLERH Ry, EENEHES 9%
SR, HUFEHENEHEEZ (MDESD) For. BIHERA X KRB REHHR
R, MR E>50%, PAOI0KIRBMESE, RARIRRERRIP/HHN
BN HEBNSHBERAHRA, W R<50%, P>0.10 WREMEDN, EREER
P E . M TREEERN, BIRBUEMTHEMT, KRT RAEERE.
FRREH B RRR TR
2 R
2.1 I RER

BAICERBRENBCVEEZ 202 3 B, XWGEREEDR 1 fix. #
BWED 12255, PP BIE, BB M E, FTRELMLRE
FEHEXE AR, RAXRETEY N EndNote X9 BIBRE T XA 233 08, BEEX
BAHERIRR 809 &ocHR, FEEF TR 187 R, BEMAN 19 R,
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| 20-39 | 25-44 | 2039 | 35-54 | 10-T1 | 24-4.7 | 2039 | 1621 | 11-1.9 | 30-4%
40-59 | 43-59 | 40-59 | 5569 | 12-13 | 4.8-7.1 | 4059 | 3.2-4.7 | 2.0-29 | 50-69
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2.2 SAAFTR IR E

AN 19T RCT (T 2), XA 1036 51 EE, HomamEashylgd
551, PEBEZAVIGH 525 0. 7 BICRREL 32 36 33 29 2 SITH R <
12 A, 12 MOCERES0 3385 3 a0 SUBST B = 12 . 19 WOURE R Bt o
2 BiaR: 16 RROCHRS 2T 29 20 R0 T BRI BB 5 vk, 3 WOCHRes 3 ¢
GRRERERALMENAE, SEICRE OIS ET S AR, FRBRE
HRETE RESESEAHRASHE, FERA 1 SXRPITHERETH
B 5 EoCERet 3 Al gk LR R R, 13PEORIDR T 2R A RY
FiBHRRMEAEEE, TRHAFEARERESREFHEL, BARR
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2.3 Meta TR
2.3.1 {ESEE (Peak VO;)

ANV R LR E T Peak V0,54, SRR REHBEEIZENNHM
Peak VO fy8m B1 8 {8 T FR B IESh il 25 MD=2.67,95%CI(2.24,3.09), £<0.01,
P=19%] ([ 3).

3FERESHE AT Peak VO, L ER R HIHKE
232 C8W (AT)

S BOCHERIZ-TT 29 MR T AT, SRBTRAIZNMET AT BILBERRE
it # B EMHER [MD=0.49,95%Cl (—0.12,1.10). P=0.11. P’=18%)] (FE 4),

B 4 BEsh SR AT B R R LR NEHE

233 EEEA % (LVEF)
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6 Fe JCRRIRIE Y LVEFIS?7 33032, #LRBoR, WEEIEsHIZ% LVEF 5
o8 B 10 F IR B B VIR [MD=3.60. 95%CI (2.17. 5.03), P<0.01, P’=
0%] (I 5).

B 5 /% #pizah A LVEF SR R L g B E

2.3.4 FrEEshE (ED)

7RISR ® 6 b SR T ED, SREF, L+ SWEED WS,
rse iz ilgn ED BE B E R M [MD=37.51, 95%Cl (34.02, 41.00) ,
P<0.01, P=10%] (EH &) »

6 FFNZHRAS ED B X R B MHRNFE

235 BB HE (RER)

10 MEF BT 32 26238 5T RER. S RExR, BREs138EN RER 12X
ERREREER[MD=0.00, 95%CI (=001, 002>, P=0.56, *=33%] (&
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7FFHESIBIRAT RER B R B MR

2.3.6 AL (RAR)

9 B gAL032: 3487 30 2RI T RHR, R ER, WREEEEX RHR B
HEBHREEEERMD=1.10, 95%CI (=043, 2.63), P=016. I?=0%] (&
8).

8 FFZEE A RHR BB R MR

2,37 L% (PHR)

12 MBF e 30 0 30 36T PHR, SR 8RR, SPEREEFHIIEE
ke, ®RMIEEN VISR PHR B A B ERW(MD=6.86, 95%CI (449, 924),
P<0.01, I=0%] (B 9).,
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B 9 P #hiE shE (X PHR BB R R M A

2.3.8 B (02 pulse)

4 BIXWILET O; pulsel®324l, HERARR, HPEREIEHWEMLL,
w R ARSI VIERRT 02 pulse H B EDLE [MD = 0.97, 95%C1(0.34, 1.60), P=0.003,
12=17%] (B 10,

B 10 A FZZHEAFT 02 pulse BLBE R LS M B M E

2.4 SR AT

RETTRAMGTTHEM, 0 12E8AR (—HN<2/, B—HAX5=12
). WHEASFERER, THRABEN Peak VO;. RER #l PHR HEMBMEERE X
R, WHMIGRSS BT R % (F11a. 11b. 11e). HiBATE., HF
TiAR<12 A8y, ED MEASHRALEESITEZRIMD =556, 95%CI (-
30.23, 41.36), P=0.76). W, LFHAK=12 8N, ZREFHITEENL
[MD =37.82, 95%CI (34.31, 41.33), P<0.00001] (P 12a). RHR EHEL TR
A, THEE<12 i Z[RFRITFEENL, ARELRFFREAMD=3.26,
95%CI (0.73, 5.78), P=0.01}). AT, STWASE=12 Ard, FHAMRTH T
23 BIMD=-0.14, 95%CI (-2.06, 1.78), P=0.89] ({& 12b).
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BMHTTEEEZH, LUFGETETRIAAERLEREMRLE. T
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P=0%}. #7,. HERFPRRE, MHESREN O; pulse MNBARTE
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S RENTRE RN RER B, RRASTFERER RER TEEELI,
R RHR FH, REEESHPEREENARFEHE. BRNATARHR,
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BEEH. BRSE. REERATAEEEXE 9, 2022 FRBLEHSHR
FAPR— R CRF AMUGRIR. Rt fE . SRR ERH 2 WERRFH L
I EREREEEERAETE, A% CREEMBEESERREEHWTESR
B B R LR £ B 43 2RO,

X EFEMNE-MBCERLEIRFEATNS M, EdER
CiteSpace #1 VOSviewer Xk 28 TR, CUAr3L{k BT 77 38 % 5% g
KR, HERRE, FRMRKREFAI, CRFE HF B2 EH PR
RERAHF 2B PRI ERME, BT XTI TES T HF 1 CRF
MXBF RN, HIEFERERT ARG X HF B CRF XM RARR AN
fFik. AT HAT ML % T HF 2% CRF LM L@ R EME, wAHFRg
TZWMECERRMIILER, X 2000-2023 45 HF H3% CRF MIWF AR, RAR
BrA st A 2 . |
1 ¥R S5k
1.1 BdRmRR

BRI ET CNKI T WoSCC ¥4E FE, 23 2000 £ 01 A 01 O X 2023 F
12 A 3t B¥RE R }R PS5 HF B E CRFEXFHE IR, FTCREREMS: (SU
= ‘L3 ORSU= ‘LAER ORSU= “LIHEEARL ORSU= ‘¥
' ORSU= “{o7K') AND (SU= “:L:MiZEIThER" OR SU= ‘LHiZhfR’
ORSU= “LIHR’ ORSU= “iEHWE" ORSU= “LiER' ). RXRE
M k: TS = ( “heart faillore ™ OR  “ cardiac failure 7 OR “ heart
decompensation” OR “right sided heart failure” OR “congestive heart failure ™
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EOARETHREREACKRE RN HEFSMHARNBASRT

OR “ left sided heart failure ” ) AND TS = ( “ cardiopulmonary fitness ” OR
“ cardiopulmonary function” OR “exercise test” ), X BRI K Article fl
Review Article, {FRHBHAHEE. BETHFEELIRXR QUUFENHISH) &
i, LOEAEATAEH SN BIRRE.
1.2 AR

¥ &5 HF Rl CRF #3800
1.3 HR R

EHEFRMIM: £ BERR. WiBeL: £E. A, XREER
A4 RS0
L4 B R i

B . KEEEWE, RKENFIEEITHL, #E CNKI R WoSCC
YR PR A BRI, Bl Refworks BRAIC A TR0, ONKIEKRERM
SRR A Citespace ¥4 BT S0y AT EAT AT AL 2397
LS % fNBERI AN R

{E H Microsoft Excel ¥, TR CRAR OB AT R LR 7.
HH vos‘rim-:rﬂ:# (R 1.6.18) 2+ BIHIfEsp 3 oMk 1k & & fE Ml 45 B
AT AT, SAHHBEAFT. AXTMR, BEBRERAEEE. X
S IR, Method 3 #% Linlog/modularity, Clustering ABRIITR, EH
H¥ Layout. Scale 1 Lables #HXM, Hit XA (Network visualization )
BREESERRUESRIALRMMA. &5 Citespace 3 (Ji# 6.2R4) 5
FAS th FE L SRR AT X AR SLEL. XRIARAE Qlikelihood ratio, LLR ML),
@A RBGTT, HEBEEEFE22000FE0AZ2023F 12A, HATNAA1
1, Hif#¥® (TextProcessing. Links fl Selection Criteria) #0B0iA K -
285
2.1 TR R

HER 159 BP0, HIREF 158, &, HERR. Wi, &
B4t 145 @, HBRYA. 5. XRAGERA L3R, HRBRHRLEEEHF
FICRFHI 5458, BAAANTEE. HEREI1TSSEEXIR, FHREHO
B, SUHE. SN, BES1SHE, SRR EIE HF # CRF BI3CH
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PHTE#AFROZ— BT ERE R P ER L

1028 8, BEMAA 612K (8315 Adicle 5898, Review Article 23 & ).
2.2 EERICRE RS
PERECERREBR T ZEARENRBESTIEEY, @il Excel 3
Rt ch 3wk E R R O T O, A | B, HF S3# CRF §IEA 20
LEMBCRAKET EFEES,. 2000 £F 2014 FRHOEFEE, RHEE 2
B, XHERBMFRRMAXEERL. 2015 FE 2021 FARENH®
W, FHSERXBRHE 12K, 221 FRiTRERIX 1358, EHAFERYT
HF & CRFRIXEEARRA,. RELHETH, ZIRR rREHEST
LA, WA, PRICMERIESNHERPH LHES, 2000 F£
2012 £ FE R BB T, RUSHENN T ZERCHEEHEEE, 2013
FEPRCERE A FEEECER R, FHEAIR 10 5X0 TAHRIR
WS R, RRRIE.

B PRI CRER X BRBHE

2.3 IR ET AL
2.3.1 tE& 4 A

# 5 HF B % CRF M8 S {E# I 2035 A, EEUR X EHER 10
PEZFHRTRE (1), AXBRAESMTHEE, EXBRI12ZE. EH
VOSviewerl.6.18 W T# OEF TS EREE T, ZHOEFdLHAT gD
R SE MBI R 2 n = 0. 749 XV N max { 1 max oM B 72 FEH R RECHAEE)
i, GRESECERKEERI, KEBCESSERNSE (B2, 7
LEXBHEZMANEERSAEEDY. BERTUAHMBARREEENH AR
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ECHEERTFHEERECHSHRBR A EBHROGERL

BA -
1R EHAENHOEE
e FF 2 RXE ik )
1 ME i2 o HER 2R R B4 L i B E B
2 FkimE 8 BEREMAXEHBILEREIER
3 XER 6 o B R ke B 5h L B RS R B
4 i 6 BHHEMNCE
5 R 5 T EEFERER AL I ERER
6  FFIEE 4 BIRELERF=EFPL
7 Rig%E 4 KRR ER
8 Al 4 ZHAE—ARRE
9 Ik =g 4 HRBE-ARER
10 RBIE 3 RERER
Vi @ ®
' ; -
B 2 {ERE{EMEE
2.3.2 #IFI 4 AT

MTRYBHANTHMATIHTRS (F2), EXRFEW=H00E
{(PHEZSLCOERETFRE) 2658, (PAERASLBNERRED 258,
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{LmERBTR Ay 15 K.

FT 2 R EHZ R P T
FCHAT AT
HEE B 2|57 P 4
AT .1 R3]
o8 y -4
FREG A
IN NAL JOURNAL
1 iEme TR 26 1 TERNATIONAL J 44
OF CARDIOLOGY
=
5 FREES &L s , EUROPEAN JOURNAL OF 26
B i) 6 e HEART FAILURE
) Lo L% 577 B 36 s , JOURNAL OF CARDIAC 20
$iH FAILURE
. LIEREE 4 4 EUROPEAN JOURNAL OF -
Byt PREVENTIVE CARDIOLOGY
iz N .
5 13 5 ESCHEART FAILURE 24
BRrE
(L% o 9% B
6 " 10 6 AMERICAN HEART JOURNAL 19
S —— o ; AMERICAN JOURNAL OF 8
CARDIOLOGY
JOURNAL OF
g A L . g CARDICPULMONARY "
EpE REHABILITATION AND
PREVENTION
JOURNAL OF THE AMERICAN
9 SpEEHES 8 9 12
COLLEGE OF CARDIOLOGY
EUROPEAN JOURNAL OF
10 HHEEHEZ 8 10 CARDIOVASCULAR 11
PREVENTION &

REHABILITATION/CHEST
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EURRETHRLEALKHEFRECHESOMAEDERFRL

2.3.3 Mg T
(1) RWAIHH

XRARN B RN TRATHBERGOEE, FTEXERTRE
FHREAEOEMECAE, XTI EE S P el BB % 8K r R s A
REHM, B R 0955 iR o R % SR — e i SRRV ST 00, fEH
Citespace U3 45 A\ SCHRBEAT 6 LB I, FFadsl iR Ll A, s
3 Brace EEHBBIEER R 15 fcs R TR R, R 3R, HIEEES
&R, BNESEHARSEBETUS RS AFE,., FEFRARLTDER
“LHFER™ /R NETRATNERS “ESREY. “LIHThEE” “4I)
BB “HEThEE " HEHXERE “£HRR". “LIERE". “BFHER". ‘K
B, “Hila”. “BERTH": GPHXEER “ILEBR”. “HRMhEE"; TR
ABAFOEEREEAN. VOCREEBBEAT N, “Ei5HA" “CRES” M
R ST SRR R R WA RBE RIER AT, Focw R
I3 BL % BB
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B 3 aia 3ol )

3 HBSKRT 15 BrciA

HEFF sx PLE EH Ess: 30
1 333 0.99 2000 O F1ENg
2 200 0.3 2001 B E
3 164 0.39 2002 L Th R
4 111 0.13 2001 LTEe
5 107 0.11 2002 S ERR
6 40 0.04 2008 LIRS
7 28 0.02 2004 HE R
8 25 0.02 2007 EEHER
9 24 0,02 2012 fLhRe
10 24 0.03 2014 EZEAN
11 18 0.03 2006 ;-3
12 17 0.02 2004 R
13 17 0.02 2009 L Lo %
14 16 0.05 2014 I RS 2
15 15 0.01 2004 fily 38 {2 i

(2) RMiEPER

ATH—HTRITE 20 FRZTMLMAAMNE, BAVEA Citespace L 1T
MBWMABE (LLR) WERTRBEARELIN, XREEERRELQMHE
(Modularity Q) FIFHHEME (Mean Sihovette) EHREXEFHENSHH
pIfeER, QE>03HAAEREE, FiHHEE S>05MIAAREREHA, SH
>0.7 WA R Rk H4 A BR, mEEEL o MREFEERTRR,
nEANE 4 Fim. RERT QH=045>03, H 5=0.73>07, RIERE
FRDEBAEFRBAR. HA80 9 MRS BI040 00 FE. #1.0TH6E. #2
LREThEE. #3PHThEE. w4 £ERE. 45 LN, #6IRHIF . ¥7 BE, 48
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SR TR TR/ HRBH E BB R oI5 L7 L

i, AR REeTm, EEHR. LEAE%A HF 3F CRF R

A HER AT 9 By i 3

RA TEEE BBE %4 BF LLR ¥Za EEX B

Lo T 1840 h IR, BiCa; el B
0 63 0.709 2011

k5|

LI RE; BT R LB ThRE; dh 26 fhmE; S54%
1 55 0.82 2013

IR

LR THRE; B0 W O IIRE; IZ5 R &;
2 54 0.76 2017

RIZERILKIT
3 34 0.843 2015 BHDhEE; HERIR; 184 FEMhiE, £k

iR R, EEVIE, 0, LR, BT
4 33 0.77 2017

A

ORERES, B FGESY; IEHER, B0 NB
5 32 0.812 2016

i

I BRFT 8 L3, ek, FHRAE; A7
6 20 0.949 2016

e
7 19 0.894 2013 FRN; BEOARK; shbE; 6 e AT, Bk
8 16 0.917 2016 KHES; Bhess; (@14 E:; =3h; BHEFH*
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FRPEHFR-_O—_—~atEa-LFLFLERL

TR

#0 LW

#1 IR
#8 Bl

#3 B TANE
#2 LT RE

= o6 Wberre M4 ETEER

) #5 Lo M

3

E .

4 XRAREA @

(3) RPN

AT #E— B SRR E RRE R, RIS RFBEMT 7T RES
Hr, XFHEDT RSB FL 7 M7, CiteSpace 532853952 &R 31 =] LM 3wk
FREBRAFRIGEREAA, SHBERE—ENATANGRNERAS. B
5 FERAHE A ST M RS MIFE, R T 25 T RRGEA R H R E B AR
BRI, WA 28R 2000-2023 E B AL, O£ AXRARRELEFERN
H. HETE, HRLEFEREEE. 280 300K ‘A", “iE
SIrEE” ‘ez, RUiEshiTERA HF B4 CRF LR BUESIN A X E
FE RN CRF X AR RES K. RIAREELE 3 9EICH ik
PREE™. “FHEMRE Y. “AEZEDIRE”, WERT RIRERBIPIL . ZEhBECLREF
BEHETER 20 RESXZEERE. AEIANMFE, &sFERERLAN ‘58
FE”, KAk, “BOW7. B HF B#F CRF XM A XH WA R
S EHER LR B al B A ARk e gt dr i,
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Top 25 Keywords with the Strongest Citation Bursts

P 5 SRR 9eIn

2.4 IO AR4L A 5T
2.4.1 FE3 S+ A5 L

£ 5 HF B4 CRF AT A MEEH 3316 fEH, RIREXRELRN 10
MfEE#ITRRS (& 5), Agostoni Piergiuseppe BB HI{ER, RXEH 51
7, Arena Ross 5| IR B/ T HMEE, HHEEZTSEW AR, &
F§ VOSviewerl .6.18 3 FELLEEFHIT EFREE ST, HETHREEREE
fEER X EBBEBER 6. REZCEEXSEMEE (H6), WARXRHS
i 9 fofEF a-&fEFN. FERL T LA Agostoni Piergiuseppe H0 Arena Ross 3 M15F
i Z1EA

R 5 RIRHERHES

& 1e& Rx®E 3H K

1 Agostoni Piergiuseppe 51 593 University of Milan
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FTEPEHFRE-—O——HyERfLEEFHEAL

oL Centro Cardiologico Monzino,

2 Salvioni Elisabetta 27 195

IRCCS
3 Arena Ross 26 1236 Virginia Commonwealth University
4 Myers Jonathan 20 985 VA Palo Alto Health Care System
5 Magri Damtanc 19 270 Univ Roma La Sapienza
6 Guazzi Marco 18 913  University of Milan
7 Vignati Carlo 17 141  University of Milan

. . Division of Cardiology, G. da Saliceto

8 Mapelli Massimo 14 66

Hospital

Divigion of Cardiac Rehabilitation,
9 Cattadori Gaia 13 207

Multimedica IRCCS
10 Bocchi Edimar Alcides 12 179  Univ Sao Paulo

B 6 tEEEERER

2.4.2 AR 575
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FUARETHRAERD TSRS AL O A BB OMH R LT

NFAXEBHLTTHMAETRSE (F2), RXEHAW =140 52
{ INTERNATIONAL JOURNAL OF CARDIOLOGY } 44 % . { EUROPEAN
JOURNAL OF HEART FAILURE } 36 % . { JOURNAL OF CARDIAC
FAILURE) 29 H. M4, SECCRABM0-H0MTIAX HF 8% CRF AR
s TS0
2.4.3 KMim sy iy
(1) XEHEILR
{ER Chespace SHF I A CHREEAT R F I 47, FEEH| BRI HA
%, WE 78R, EFEHRARHZE 15 x<BREITRR DR, B
BERSITERTm Bt ARG EETSRIANAE, BT EFBE
& “cardiopulmonary exercise fest”. “exercise test”. “6 minute walk test”; /5
MHEXEFE “monality”. “capacity”. “exercise capacity ”. “functional capacity ”';
T 847 A5 “ oxygen consumption ” . “ peak oxygen uptake ”. “ anaerobic
threshold ™

B 7 Rt

41



tHPEHFR O —RPEHATFLFHH A

R 6 HIRMMLKAY 15 BRI

#F Bk LB Kgw
1 300 0.07 2000 heart failure
2 153 0.1 2000 cardiopulmonary exercise test
3 103 0.08 2001 exercise test
4 99 D.11 2001 maortality
5 93 0.12 2000 capacity
6 85 0.11 2000 chronic heart faiture
7 75 0.11 2003 exercise
8 73 0.11 2001 exercise capacity
9 64 0.08 2000 oxXygen consumption
1{} 61 0.08 2001 association
11 54 0.006 2004 peak oxygen uptake
12 52 0.04 2000 anaerobic threshold
13 438 0.08 2000 discase
14 45 0.04 2001 functional capacity
15 44 0.09 2000 6 minute walk test

(2) =M%

7% A Citespace %38 LLR S K WS RANAT RS . &BHL
B 9 MR KBFERTRESR, MR7. Bz, HALRER QH=0.29<03,
5=0.65>0.5, WHMELERR -GN, HEEM 8 HWAS 5 #0 chronic beart
failure . #1 cardiopulmonary exercise test. #2 oxygen consumpiion. #3 quality of
life . #4 dysfunction. #5 determinants. #6 exercise stress echocardiography . #7
MKGERFET R, “chronic heart failure ” .

" =%
*

left ventricular dysfunction .

“ cardiopulmonary exercise test

L 20 REFW AR

oxygen consumption” & “quality of life” 3§

T 7THAN s MR ER

FED HaEE REE Fh

T LLR MR 2 EXRA

¢ 30

0.634 2008 chronic heart failure; oxygen uptake; cardiac
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75

67

33

51

50

39

20

0.61

0.668

0.582

0.643

0.717

0.784

0.875

2011

2009

2011

2011

2005

2013

2005

output; gas exchange; expired gas analysis
cardiopulmonary exercise test ; chronotropic
incompetence ; heart rate ; mecki score:
cardiac rehabilitation

oxygen consumption ; cardiorespiratory
fitness ; exercise test; ve/veo2 slope ;
circulatory power

quality of life ; congestive heart failure ;
exercise capacity ; left ventricular assist
device ; glucose metabolism
cardiopulmonary exercise test ; dysfunction ;
arterial stiffness ; abnormality ; acrobic
exercise

determinants ; heart failure ; activation ;
genetics ; transposition of the great arteries
exercise stress echocardiography ;
echocardiography ; heart failure with
iareservEd ejection fraction ; valsartan ;
sacubitril

left ventricular dysfunction ; cardiopulmonary
exercise ; natriuretic peptides ; prognostic
itnpact ; anaerobic metabolism
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FEPEHFRE O -8 FESSFkF b L

#7 left ventricular dysfunction

#3 qualll‘ypl‘jll'-
i

o5 dera S RS RSTOnary exarcise test

L #2 axygen consumption

2

-
#0 chronic heart fuli'nﬁ .
<Y
B
L
it #4 dysfunction s
1 ; ﬁ'..
. b
v

#6 exercise stress echocardiography

8 B EXE Y
(3) RUkimSER,
iZH CiteSpace BT XBIE R, BRI RN GREFES, 0E

9B, X R EHFEEREB AT 3 TN “natiuretic peptide ™.
“ congestive heart failure”. “determinants”, REHRIGEL. gL EI.
EEHFRICRFAPFEABREISK. ZRBREBRHLE I NEEN
“ natriuretic peptide . “ congestive heart failure”, “dilated cardiomyopathy ¥, #i
BRIk, Tl A FE . FREBOCUREZTBOR 20 REZXEERR.
REBLAMEFE, &5 FEHRHUAN “preserved ejection fraction ” -
“statement”. “kidney index”. “recommendsations”. “update”, HF B CRF 4§
KPR P B % “ european association 7. “ american society . “ statemeni ” .,
“Kidney index” SR AFE—HFER 2023 £, hABERHS. FHURYE
RETHEEHI BT LR IR B 3T B L S BTG
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Top 25 Keywords with the Strongest Citation Bursts

M 9 %HiA I

3tk
3.1 HRRR

XTI SH, WATH T ONKIF WosCC $4E Fad 2 20 4 (2000-2023
£) RENTEN HF M CRF PP R THTI X #T T 2EAXRIH %S
. M/ CiteSpace 1 VOSviewer A #L{LEA:, HIfFMIREAR, BRI HTEMN
KEBIR, RAPT A, REBIE BTN M R Rad.

BB M 2 R 4E R I, BATA LAE A % HF #1 CRF B8 A
H 2000 SER 1780 (RPHPX4R, EX13R) F203F 1258 (gL
74, EXS1E), AESM EFES. K20 RENH FRERIEXEE CRF £
HF Rk s, [Fad CRF 4,2 HF FE #@RF HHMPE 7. EAE
HOHETIR (CCLS) LA ER € CRF B MEE oF AR, AT FH
fepyEREER, BNHOPE CRF SEEMCEERABIEX, PE CRFEHH
1-MET K°F, BREE HF (B B MR 17%. h4h, CRF7ERERES HF K2 A
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A RAFER QO —— ¢ Egi-EF {3t

AR RERHERNSIER, A8 CRF G, HEREEN HF 8RR K KR
{24,

BEEFRBTIZBREL, 354 5351 fEF S5 T HTRAXKTE. &
H, PIXBMRAXBRREMESRINE, 128, RREKREIR, #
A5 3Ry, BEFMa{ERATEDN, RE=HI9E A3 o0 K st
SKAR, AHF EE CRF FREHN T EEMAR,. RX AL 10 e
%, Ak ahEHEENEREAOMEHER, HHAHEVKTF HF 84
CRF IR i REEmE XM AR, EXTREXERR S MNEE R Agosioni
Pierginseppe, 3% 51 8, H KR Salvioni Elisabetta 27 85, HE4 3 3 82 Arena
Ross 26 8. .9t Arena Ross BY#F FL#E 5[ R ML 1236 Ik, A/ THAEHRA
¥, % Arena Ross ERZHIRERIIBA, RE 2016 FE5RRURECHE
L& mfEmEHgR Y, CRFEHF EFMRARSEERYE HF MEBPA
AR HTERNE, BS HF BEMNECEERAMR. BOATAR
5 FiZMEATRBEANRR 7SRNG K TEH X F HF &1 CRF SiEM
KR, TOUREE T HSSME—F KR, TENTMRIEHF 6 AmE, T
LZLEREMEHAFERE L. ZEEHRTERSREEHFEAT D H
Z2IOPAEZSLLERBTRE) W (INTERNATIONAL JOURNAL OF
CARDIOLOGY).
3.2 RS SN

FRAR o 3 SC SRR A R HE R W 15 B A R R AT, HF
& CRF St A S B8RP ELT A
3.2.1 &% CRF TJ[&{k HF BERTE. H¥RE. #EEFER

CRFEERAHNT (EERMARD. HERREE, HHD, GnER
EHPIDL R CHD BEC) HSRTEEMEX. A, HAARATRRESD
SR IS AT HF BF5 P, REH CRF SEEHSEFRCERX
3031, {f CRF & HF B X¥EZRRREHEERE, SREACEES, %
DEeEE. WHEHITHRAX, BT FRAERO O BRER. i, #
TR AHMER, CRFELNEEFNBERCRETANERREFES. £F
CRF MEE{EH, 2016 FERELEHS (AHA) RET @M, 2§



FuABEFHALEE R ARBCARB D RS RF R

CRF ¥ AURERE R R E"Y . 38/ CRF KA LIREE HF B&FET-R, KEM
5, RELAEREC S, Ei, THEENSAFENRT HF B4 CRF 4
A 3T TRIE 6 T fe R RIS s 4 PO RS
3.2.2 LWFIESNAS (CPET) RE{t HF B# CRF Hi&int

HF $£3% CRF WA H i £ E|/EES 40 517 ¥ (6-minute walk test,
6MWT). LM E T IES R Y (readmill exercise test, TET). CPET %B¢l,
SMWT RiTH: HF BEcoMBIEA S, AbEe. 20, 8%, MES
LR, AT SMWT SR L EA T SE KA R AR IMEES, HIEE T RE
HWSE Peak VO, LB HF BEFZHWE T EHRERMDYLEES 9, HifH
WEE R E AT 8 45 CPET B 125 HF FifE f03r W), TET {FXy— MM X &
£. MENHISEFR, BFXA. 0. B#RilE. 85, THEESLA,
FEH TH#Bhiz ¥ CHD. CPET REF A EEN N, BREEEMAEKEAKT)
BEERRAE, HEWRMR. R£4ER, TERTHNTMH CRF. 2214 CRF
M brEed, et/ HER, CPET MEE&Anl B Rpi, Skme
i AR IRB| CPET XM R E B MY r P 449, Peak VO B CPET M E B3R,
£ A BUIGEE CRF PR R 0. B¥ WLAMEIEW), Peak VO, RBLT MAHEBEH
¥ @A) CRF, 2 HF BEAFCEBEANTEN—MAWEEY), HF BEY
CPET¥ACEXKRE— TR SFREE . FRJAE. DHEshE. LEDL
REUEERNERNEEREY, JEFTU=EFEN CRF HFHERE SHE
v, edh, CPET SANMALMIEHECHERMNEERRES CHBEBEE. 7
7R, HEHA, ZRHANLMENREN LB FONEENA, &
i HF (BN ATE, FRFAE HF BEPRKE B 59,
3.2.3 LN RiB N HF B4 CRYF FbiEE

LREFEEE XA EEREH, GFEHIEG. CRAEREREE.
Ao VR A BT, HPE@Higs LBREENE.CHEHRR S0, TR
ENBLERENZHARE, RESELEERE, M0 HF EHHEREH
B, B HF BER I ANFESNNE, P LBARTERBEENAETIES, &
MEMMWFERE, SHFFEFNNT HF BEI N ELEMAFHE, BT
CAIS R LR R, e B LGRSO, Sk A F R BAR

&7
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BUNUAMUBF M ThaE, 3R HF B3 Peak VO™, R EE CRF.
3.3 Sttt

XA A LS E— R AT ATRYERGE. E-HERBREEN
FEXREARART X BREEE, B8 CieSpace IERFEERE, RATH
PriZ SR 0 AR SR IR L B 2023 RN IAE “HK” M RO K
ARE TR M HR, BEEBOCIEEN. VRS mAREER,
HA{£ AT HF B#8T7. SEHARY, KARSTFEIFBEIRIECBERR.
o R R 2 HF B CRE S ARG T s U, 2020 PELAE
WEFABREFRAEE, CHDR23E HF B¥ BRER, 25 48.3%2 &,
CHD &% HF 2 HF {95 AR, HR#ADERG, A\ BMEHBEN
o, Bk, % CHD-HF S8 0 CRF, SURAS, 2B iURRREE—RE
B AW FE R S T SR 7 1 . SRS SRR < BRiAER Bon “EHirit&” “
B GRANMTT RS, HF ERERFLE LA, B3 2030 F145 8 ne
46%%, CRF B EGFEHELA ALK HF 8RR ENATENTRIRE
ERPHEEIRFEIR. 2003, ZECUHESMEELMRFESBESESTHE
ML CRF 20O EEAFEEMNTAGHEES, 2016 FRELBRBEHERAE
BAA 93 CRF MR EEEMAS I~ T HF (B . BERE, R EX
EREUY, &{k CRF, #I%E HF &:#& CRF {8558 E5 5 MEHE 0] LR A R HM
R R B
4 R SR M

AFRABETCRHETR, MTE 20 #EZFRGT RAR MR RS
TTERMEMA S, ETHNETRLERZERRBMNL, KEFATR
5, SRR, RTAMRBEE—CHREBEYE, EHAIRET CNKI
1 WoSCC #iEF:, R% ONKIF WoSCC &{ERR Z R RFIBE, BERF
BAEMARE T B E, KK, CRiTRERYS A ENE BT, ¥
FEN2ICGHTEA TN, TRASEDTRERELFEER.
5 &5

AFRBEET 2000 £ 1 A Z 2023 4 12 A CNKI Ml WosCC BUEFE R FEH]
1380 BXCAR, MR T HF £% CRFIF 20 & E MG SLHAR . AT RRTELM
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ESAEETARARECHOAER A LB SWHERGEEAAT

REEH. Wl T CPET & CRFHIEER/NWTE, LERELRREHIER

H#EHF BF CRFHIEEFRE, CRFERIKHF BEMFELE, HHMELUE

REEEEEFHEREM. 5, CHD-HF 83 CRF #AXH ALK HF &

& CRF < EbrtriE M5 2ol e R R KRB R T A .
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1443 VS 12221£1042, P=0047) e A, RiXBABHBHREEAR

%, BRHABTHERLELEREGITEER (P=095) (F4).
FAFRARTEVR MLETRIFS. SF36 £ FERERFR TS

W R
WIT a0 TR = HIT BT =i
s ik
5.16+2. 03  2.00%1.5¢" -3.06%+2 18° 5 14%+1.69 3.1432.07° -2.00+1.68
¥
SF36 &G 118. 35+ 124. 98+ 116.39% 122. 214
5.64+10. 63 5. 83+ 14. 83
AEi¥n 11.89 10. 537 14. 43 10. 42°

e CSXREBRTNLE, CP<K.05, “P001; “SXHEBHEKE, °P<0.05, 4°

P<0.01

2.5 AR :
RRHEEREEARES 1M, HPlRdom, oA 1 # (K

REEM: AAMKIFAD, FHOEYIEARFESRRENRE (R 5).
RSAEBITERNCEAREN. FTREERBOBGEERRLE

%A I (3260 AHdl (28 H)
Pl  RAER (W) Bl REE (%)

FEE R 0 0.00 1 3.50
P v NS 0 0.00 0 0.00
WS 0 . 0.00 - o - 000
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EISFE RIS TH TR ERYN, EH RS ER LK SO
RERE SCHD &3 CHF B POz E, B LFER, #aEH
A
3.0 AR Y SRR |

Pcak VO. 1R CPFT X EME £ &, {REIRPEHFHNEZH
RPHEEAYE, Btz &aent, H21F{ CHD-HF SR EER
BHBPEABRAREEFE ., RRAFAEH, SLAKEEIERTASZET
( ginsenoside ) ] LA ik 71l 40 B 3 T 2K MU & PI3K/AKT/mTOR i R R PO
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BT 2, GEDL R = MR ER R85 G LA AL, it RhoA 58
B E ORETIEERY . LR ERHLTARAN - RaRE. RORRRE S
MR RICHELL, B OIAKEFSY, AL EEYLHETHIE AKVGSK-
3 B 1 Nrf2/HO-1 {5 SRtk B Ll g0 p ik inth, cOMERbiikThaE. ©ini
Ngnga el k&, HEE.0HGH A, O ERGE K mFCE, AR .
M ER, SRLIES, XA LERENE SCHD &3 CHF
# Peak VO», B8 BH LIVES)TIEERTEENS.

3.2 AU R RIS BT MR 4 FT _

METs ARBEEBREZHTHRE, ROMMERNNAF, ¥ARNE
RBHLERIEZN A /3P, bl METs #§ B (YR Eisshae 1L iz 3h i B i E W
I PR B AT R TE 8 B2 40 # 7L i B R 1B & FE L 2 e £ 0t 33 T 4 471501,
AR, LCUEREEEIHEAEEM -MET, £ RIECRAEE 8%
14%57. RREREERFTY, ROARERERE METs KF, WREHEER
SAZRETVRERSSNAENEREE, FREEEEDESR, KERMDA
MR R Bl R R, BB RAAHEL, ReaERe ), =t
BM=-LB 2% (panax notoginseng saponins, PNS) &l L0 B - F0 .ol
M., FRELIHEED O, EAREDNDOPERET. @00 EEDR, X
T LWLk dL/EFE 5 SR A TR RIPER SR KN <,

AT, (2FH “ABRA" R “BESBE". REBNEEmmEREAHEL
AXFA W R, R RN R RS FE 62 A7 BN 3
REI IR, SRR THARBNEEN6E. IEFTARBRENER
HEREEDHAX. ROBKEXERSASEEELD LIS RER ARG
CEABE TN, SRR TE S (reactive oxygen species, ROS) <4,
WA LPEEER, SFLCETAEN, WEER K AT HAEENN. R
W, AMALREFATEHRAFABNES, SHEAMLEELEERES T
EEY, TESEHRHREEERERNES, EHEAR. BESAE, DR
EFHIHLFESRESRAREPNRERA XM 4. O pulse RBLHFHETER
&, RiFfh CHD LU B SURTRATESY, BERbBY 717 08 AL A vy B B 1)
dtligh i 0 AN K LB RS B MBS (creatine phosphokinase, CPK) B3 W0 3% P9 5%
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# C(endothelin, ET) # BB, B MHE —RAER (nitric oxide. NO)
B R ARG, TkmE, WinERLER, ARRE OISR ES, Xar
BE % CHD-HF B O pulse BHEBENH], AmEHANHRNSEY,
FEGiHHFER, THEZEEREER (AR EMNER O A NYHA 4415
RO, ROABEFHKR. VEmax KB MEFERRFIFR{CERS. S5
S EMFREGEETHELY, HNSFERKHEREER, #2EEE3HE
EEE, MENOTFRTHRME 128, SE, BSEERKiRtEEE
MEw, BEEHEE. SIREENEAEDTRE —EERTHR, XTEE
AN A AMHR LB R RS2 ERNIEA.
3.3 MORB W I T HAR IR 387

REA, SCHD 4 CHF B R A EIRE. EIRy, KERImE
AT, WEES M. Fik. KRR, AR AHEWER, NP
B, SEONESSCHD &3 CHF B 2. RELNHI. SHRERHA
BEke, MBuE#mAIE M. SLARERAMSELMRSY,
BaE. =4, ENEEE. FHPaSRAFXRIcT. ERER. S8 0%
. {(MRFREZ) 5 ‘488, AEHISBOLZTRB", REHZ L.
=-tAFR “LOARE. WEAGE” WRL. AFHFLD. HhERZD
M. HBARAAFEMARE. TER2hE, —FISBOLLENER. =%
&R, EBBSGEMN. ERERZHY, IEEFEBEESHCUBLRER. R
A BRI SF36 RS AR RE, BlBASMEATE DR
Z, XS5RLARERKOCEMRIERE. EROEEER. im0 ik
E. B OHEEETHHX.
4 RS

B, HTEAHTEEYHSELNEREECROWESIRETRDE
FBMELHBREENEESN, BXERRAANRANEESHELPHELH
R EELHEZAHREMN, RAEHNBEN@RE B HARKK (brain
natriuretic peptide, BNP) FCREREEIMIL. KK, @ T8 a8 im K
HEE, BERME. HEEAMNBEYE. BEEEERSIROEFEZHEY
W, AEE—EREE LMW RERERTR. K FHERERRL. BX
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wh B 2 1% PRTBUE UESR 3 B R % LA R0 T Ky .
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