S BRI IS R 220194 11 25274855 1 13 ML : hup: //www.syxnfanet .1 -

E?]O'SID 697) )

EREN Wth, &, EFmE, FTAEF, MEAEFIF, BT ELERIKEK, HMT
PO ERELESFAIL, ANERXFRLLTFELAFTA; PRAETFHSELERSLW
SER, THEEFANBESSRIFH)ABEIEETR, THEREIEFARIXNFT L LE

ng\&'; Radl 2EER, LA RLESF 2 aPmELE LER 20 2EER, 1054 ERHLEH
@ éfﬁiw RSS2 2AEER . E R 6 (1) W BARIERE 75 05 RTE; (2)
S BaSRRIRRS ke kS 6 RF; (3) TARARHE ST I RS 16 RFT

[

MSFEFETRRELS R, FABHAELIR, AP HBREFHARFNFFL 1R; Lk
254, HPSCLKFE10%; A%t EfiH s, HEal 1%,

SRS ZE O EE i N IR B REEE
Mgk 23 gk E

(HE] HMEzRE (CPET) A—AEI, LT, B4, TR RS IR ALK T &, T 2R
TR PRI GRS RBTUE N FARARIRERE L, B HRF S @, AL ELS CPET £
SRS 8 R IR B RAHRATT K2 oAT, BAERSIERAS CPET Ao M B ELE9IAIR, A5 16 K E 2
AEAE . TR S IR FRASF

(@A) Eshikde; RIEL; SMEZHRE; BHRM; KiF

[FESZEE] R54047 [CEk#REF] A DOIL: 10.3969/.issn.1008-5971.2019.11.001

MR, TEAKE S AIE BRI A A B LR 6 B R IR AR [J ] RS B R A, 2019, 27 (11) ¢ 1-5.
[ www.syxnf.net ]

CHEN W, FAN Q J.Application and prospection of cardiopulmonary exercise testing in cardiopulmonary rehabilitation [ ] ].
Practical Journal of Cardiac Cerebral Pneumal and Vascular Disease, 2019, 27 (11) : 1-5.

Application and Prospection of Cardiopulmonary Exercise Testing in Cardiopulmonary Rehabilitation CHEN Wei' ",
FAN Qiuji"*

1.Xuzhou Clinical College of Xuzhou Medical University, Xuzhou 221009, China

2.Department of Rehabilitation Medicine, Xuzhou Central Hospital, Xuzhou 221009, China

3.Department of Rehabilitation, Rehabilitation Hospital of Xuzhou, Xuzhou 221004, China

4.School of Medical Technology, Xuzhou Medical University, Xuzhou 221000, China

Corresponding author: CHEN Wei, E-mail: chenwei2339@163.com

[ Abstract] Cardiopulmonary exercise testing ( CPET ) , as an objective, quantitative, non—invasive method,
can simultaneously reflect the cardiopulmonary function and overall function, which is widely used in cardiopulmonary
rehabilitation, including functional evaluation, assessment of clinical efficacy and prognosis, evaluation and management
of surgical risk, formulation of exercise prescription and so on. This paper mainly summarized the clinical application
and formulation of CPET in cardiopulmonary rehabilitation, in order to improve the clinical understanding of CPET and
cardiopulmonary rehabilitation, to provide a reference for formulating a more detailed and comprehensive individualized program
of cardiopulmonary rehabilitation.

[ Key words ]  Exercise test; Rehabilitation; Cardiopulmonary exercise testing; Therapeutic uses; Editorial

Lz B ( cardiopulmonary exercise testing, CPET )
Je— AWM., e, TOB. T [ S e it QI e R A T g
Bk g E R R bR b 0 A B RN R ER

HEE&mB: HMmREITRImE (KC18184)
1.221009 YTHABNTT, B ERREGMIG KB
2.221009 {THE TR 170 B BE A PR

3.221004 VL3548 4 M T HE 2 P2 s e R IREMTCRIMER & T B, IR0 PPl OB T RERY “a bR
4221000 TT A GMTT . MR BE 21 Rt " o A5G RS AE - R ORI R, CPET AJ

B . Bl Bomeils chommei2339@163.com ST LA S A It A O A — AL



VRS, HRHC 2T TR RBP4 5
R B P 28 SE 50 D REAZ BR . o 1 7™ T P B R I 1A
16550 LA R GERIT I 3R G B 12 sh Ak 75 i ) X e A2
TETPRCR PR A ) RO e ST A ML T B (8
FUN AT, AR SC I EXF CPET 7.0 il BE 42 r B 157 FH 30K &
RIEHAAAT LS T,

1 LiRERERHERRBER

L1 Gl R S PRS2 B B 4 e I 7R AR SC 0 Hh ik iR
O R AE R AR AE A G S AR, = IIRe
SR i F SR B AT SRS, B AR R AR BILIA
TR HEA LR . DFFE R, O D RERE AT 2 S BUR H LT
RORST R R T, IS R R Rk i U™ T2 U £
FH, R il 2y R B AT EA T R S YN 255 A IR T o450 il 2
fie. A s r T FC O Y R
FEOMERE S RIS . 2018 4 i 4k L0 i B SR T B AR
LRIGR) ORI, O R AT . . R
RV RIBOZ S SR, 259 B3 RAE . M1
FRAELRE BT T TR I 00 2003 A O IV R ST RN I R e 2
AE, P ARG BRI AR B 5 EE . IR
TR Z T, I DR O B 2 55 M B 52 3 24Tk, HL B
A7 0 I R 2 sl B 52 P A5 AN B R AR R A IR T RICR, IR 7k
OITIIRERAE— DK, TR SO — e HE, LA
Pt B REAR D REIK AL

1.2 OJERESE R EIRE AN R SR IE T 6 O O R
BHEMRZING, 2450H 250 24078, FREOIFEE G
T 20 42 60 AR, A FEBEE B X KA O IR A6
SN, 3 30 AERFRE L CMEFE ST Fll 52 BBk B 1 AR,
A BRE B X G AT I3 1 1 P e oo R R TR S TR T 11 2
PO NUESER S, JFZ#y RBLT A O &, JF
ARG BAANRITIE R E T o TR, hEREE EE SO0
EeWZERASERE T OdomiiE S — g hEL R
PO (e MEREEC s g RE T EL F L) Ol
OB FE B IR EERIGR) (FEGER KN AR
ARJFiz s LRI &, (HH TR EA o= 1 Qi s
ARG . Se RO IR . SME A BR . O IER AR S K
OB A TR / N, HER o BB RO
Z: 5 A3 RMM MR, PR I 3 )0 JEE B 5 IR ATS AN 2 AR L
RS A R RTINS I, ATds it — e Kogak

1.3 iR R ENIRE AN IR T 1940—1950 4F, 24
Iy T ST 18 2 I 45 A% K A M B 2R T 55 R JULRR58F 2
LT R B T R R AR R 2 R R, iR S BOR )
12 Mo T A R i o RS A I D REAIR R A . & Rt
P2 FIRRUH I P2 T 2013 AEAGA7 fr) O i 5 A2 114 7 W vk
it FRE A 4 2 SCHEAT T BT, i 1 I 5 A2t i T 4 Tl B A DA
JEIZEG . AR T T, AR EARER T8 3Bk |
fl FEHCH A TS BT, B TESGE IS PRI R Ge i i
B TR PR HEIR L, AR S SR TR K I AT o
VT AE R IR [ 18 VB ZE LM ( chronic obstructive pulmonary
disease, COPD) . SZAEMENG, Ml . WIRAAR . Mifeh s

PJCCPVD  November 2019, Vol.27 No.ll http: //www.syxnf.net

FEAR YT B AR S & T, (HLEL R M JCAR DGl R R F5 R / L3t
W SO, Bl K SR AR X IR 7 sl AR Kb T {5
RZS BEAE, TIPS i Bl A SRR AN . TR i A
MEBEED . BITNFRIRE A RAKES 224855, B
S BESTHURG R I il 3 2 04 A T E AR 1%, LIRSl
P
L4 O K RS B AR X i A A A
TR, OB E A Bl 17 FH T 00 507 BOF I, 2R S 9
TR, )2 I T AEAE Dl D RE R AR A0 5 - W oE W,
B A F £ R AR AR R AR T 5 3000 i D BERE , o0 il
FEE BT e Lo BT RESL, 38 ol U B LRt L I
MBRAE" s B0 R P 3h T S8 — R &4 (4
GRS kAL . BRERIKIARTE 5 ) L D AT REDIGR
SOl B ok T AR 1k FL O B T BB B A, i T i e T Bl
A M T A2 B A U0 T | B R RS A 0 M,
IF I X A O il 58 95 KB A O Bl D RE FEA KO il 236897, LU
PREIC B O A i L
2 CPET

RAFMREE PR R T am. RZatt. b FEE i
fEEEREZ 1A, BCRETE LA B 4 40 il o B — IR A T
Bt——CPET SR8, Y, SR TE O il R 2 1T 34 R P AR
PRI CPET #E4712 sh KBS P74l , DA4axTh . & ULb i 2
BERG RN . I RE R R AR ", B
Fliges S i R B A R A ARk, MR TR 1R S
ARG R 1A TR A 4
2.1 CPET & Hur# i O ae B 12 shTiRer
A1 B A 7E T IO E ER AT IrASBE & FLAY DI RE 327 R A & 1
JRURS ATE, 08 1T S I DA SR B4 A AU, 1) T4 it LA B A
KR LG HOI T RER A T BN A DB R, #
BIBTHAE . BER X 28 . Wads CT 2 RS T e, %
WAL R BRSO IGTRE, T EEORAS T T RE A6k
FIBEACAE, DR ULAL e (0 Bl o) BB AG 25 T BEE LA LS S e iR
FHOMREZ R . 6 4348 b 1710 (6-minute walk test,
OMWT ) & —Fhilfi K H 2 sk, & F PPl 2 Ar s Uihg
W22 BE W2 shohie, BA AR 5 H 8IS sh e ELr
fiff 52 PR UF 0 ok, (AL RE SRS 32184 6 /A THE B X —
TR, MELORE B S Wt 35 i KA A8 3R ) L XE DL bR AL
CPET nl At A 7230 <o B . AU &Gz shoh g ot
SO LRI, AT T PPAL RO ) T R R e T
TR R T . SISz B R A L A TR T R R IR YT
R S TFARERAAE S 7 Rl e %, Ik CPET
BCR ERTPER O RER < Abrie” 1 AR OO E
HIRAETB DL T CPET ARSI L1 T g i
MIERVENBGL . 45 SR 5 52 32 MR e R B S i T R
FOFZI . AN TR R ERE R . T REAEZR R A IRYT MR
sh4E, UL H AT EHEAEA A BT 0K CPET 7R 0T
O EER FEFBE, T 6MWT Al{E A RN
2.2 CPET BYIG IR M K J ki
22,1 PIRTEEREEE SR SOOMIREERE 20 42 80 44X,



SEEFH IR I 2 75201 94F 11 H 85275551 130

ML : hup: //www.syxnfanet . 3.

WEBER % '™/ Fl JANICKI % '/ 3 542 thol CPET oy e i
%4 (peak oxygen uptake, VO, ) A [ (anaerobic
threshold, AT) F T8 k.0 1 5 3 S 0 T BBy 2, I ¥
VO,,.;>20 ml * kg e min, AT>14ml * kg« min™ 134 A 2%,
H VO, T 16~20ml « kg™ » min™' . AT AT 11~14 ml * kg™
smin” AR B, 4 VO, /T 10~15ml * kg™ » min™', AT
AT 8~10ml » kgil emin HK C %, ¥ VOy,.u<10 ml ¢ kgfl
e min"', AT<8 ml * kg_l e min” 3 D %, VO, 81z sl i
T2 IE AN BEYERR D AR ARSI AN . IR B (R I A SR, T
FEWIMB, B ZE N AR BEh B DR
SRR, L RER IR RS AR ) (il
7% Y S 11205 R S | A s o = BT D B O (1 R 1
it ) SRR (InZRiAgo | b ALmam 1 )
BRI R I VO, FFE, H VO, S8 T 0 8
H sl )1 Febr B UM C s AT FR M4 2 shfmsdm . 1534
L P AR SRR P Ik i AL AAT S R el JE AR
AT FAC IR A, R S AR Hs s A, R A
TERERZHT . FHk, $ AT 5 VO, MEEIHAT
D1 R DI DI REVEAR R HAA B

FHWFFE M, CPET 0] & BLREA: TC .0 M 4S RGP0 . 7
SR TE 5 12103 528 2l i B b il S B O 0 A2 1K
ARAEFMER AR ", S MELE AR, CPET By
BRI FERALSEO0E, A B T RO R i T A i R
THIRTR L T ZR IS, WINTER % ™ BF58 5B, CPET 4
550 AR ARSI 2 SRR M R AF L VOypeas
AT AR S DA BT D) o S8 5 SR Bl Jo 22 SO ROBR £ |
el S A BOBAR, PR CPET AT PP 56800 9 £ 3 5l
ARSI > ERE I A, R, e o], BUK
PRS0, (H AR 2
222 HALFARBGRIAITHR  KATAOKA % ) fF5y &
B, RIS BT AR RE A ROt AL ik Bk ( BNP)
KT i A FE PO ) o S 3 — ARl O B RPR (VE/
VCO,slope ) . B3 F# I BE; AGOSTONI %8 i 5e £,
A 0O ) e R I . VE/VCO slope K1 AUR
T A AL B 43 & (end-tidal partial pressure of carbon dioxide,
PETCO, ) HIMGEEHCRIL T IRIFIR . SEGE e A
FALE, CPET i TSl REMARRR 1 W R 3R A TP A Pl 245
SRR, ATEE,

AR 2 R P O R 20 B B Bk A AR
J7 (percutaneous coronary intervention, PCI) Ajf5454T CPET
PIVEAG IO RE, 458 /s H PCI RIS 2.0 % 5 4351
R S I ORI TE W AR AR, T PCTJS VO,
AT VRSB EZ PCT AT k36, $28 PCI ] A 2k k3
T P O B O D RE . R, CPET VRSB AL F R sl
PRIGTTRCRVAL T BL, IR ey . FAREIRITROR,
AR T RIS, TR, RERITFACRSE, AA
— B
223 FARKBRBEARITEAL  SEAOIE, OREL i
AE. I, BOE X KA ASEAH EL, CPET BE S MRS |

4 T PP AL A7 3 0 il D e SR AR T g, HE T O TR RLRR
B R PEAL . BRI R UL, ATEER SRR . (EE IR
IRt SIS R E ) P A5, CPET Al T4 AT
it 3 63 AR il 55 3 T AR Oy 8 0 1B 0% S LA J XGRS Ay, il
I B AR AT I D BRIR S 5 ARG I ZAE KA F AT R 5
TR, AR T T 8 22 1 it i 28 3 AR5 I e & A AU
FeHET RSB R e AR T VO,0>20 ml » kg™ o min" S04 45
S G BOHE R 5 (VO %pred ) >75% 1 il £ 34 0]
fiif 32 315 22 B B DI BR AR L Z R A VI RR AR, HARE AR RO
A S A A KB AR s AR T VO, <10 ml + kg™« min™ 5%
VO, Topred<35% 2 Jilifis; F. 5 IR SE T L0 il O A AE HY 1&
BRI, IR A S eI VI B R A5 2FE. BT CPET
e 590 PR AU 55 1 R 26 1 s S R A DR, PR
A AT AR A B ARRIIT CPET LASE i £ 5 KU K F
FEFARRT . ARJG RICER 14T TR it an v ) 25 . AL
REVIZ A EN GRS Ol T-Be , LRI MGE B # Ol TEE |
P B X FARMNEEE ST . WA I R AE KBTS KR
TR A B B,
224 (EFRABECIITIREIAL  BEE AR MR KR
CPET [ FH 1 Bl RO AT SR T BE VA . P e SRR
9. FARIGAIGITROR . FAR BRRBEXUS AL B 7 2 fd
JRNHEC il T R B AT SR I ITAL I ik 2 i 5 14 44
S5, (B AR BT BE AR, B A AL TR A BB

2013 4, FEELMEPR I E S AR Eaz shRE sl
Huly, 48 I HER AL AT RS BT RE I TE VA AN A A e HEAR
BLANASARAL Ye 50055 SN R o4 22 A AU Jr Tl HL AT T 24
F; 2016 4T Y CPET $5Raf6 A Rig shig 1 & bl fd
FECRBERZW ) AR RS (s 200
FEBESE ) e WU A T B P - 1) . ARENA %8 > B
JEINR, KRG EBShRE VT REME N SRR . Bk, PRI,
I A5 ) 45 3 B 1 AR A R AR DRI B TG R S5, Hl
H A1 i JCE X B KA B CPET #iF5Y, R tilE— 25
FERAAKT CPET (IR, ISR CPET ZE{ERE AR Ot BETE
fl R L FRFEIE FH R EE O il D RE DAl b o
H Hi R AR )
3 AR S I AR S B h AG 1a] RR
3.1 HIEBIERIE RN — RS B shih )y R I
DAY, WEAE FITT-VP JEI], 35 &I (frequency ) .
i B (intensity) . HF [A] (time) . & 3 28 5 (type of
exercise ) . &g (volume ) . #EE (progression ) MAHN iz 5l
RS, Hohis shom Bt g B IR T RUR A UIE R &2
YIGRte Ve et . A ABHNZ R E T S AT, 0%,
[ i 45 4 Borg W41k (6~20 43 ) SEiEATHH, M Hh Tk
JEOIR AAT A AT i AT H2S T VO, 19 50%~70% I
BRI R A AN, TRl T 2R E B
M), [ st 2 i T 4 e ) LA 06 B R N R iz
g P BEARODRE: 5 REPIRAS T IR R N 20~30
W /min, T UL RIS RS AR ME A, R T BE
AMICAUR: 8532 i B AR T s R Rk LD =



UL - FELL R ) x SUSREE + J LR, — Rl
o 40%~70% , FHIICHE F 7 IO ML R B I 5 BA
RHLSRIE (40% ) JTUG, I BEHE PARE Mot 132 A0 o 4 iz sl i
B WO B O RIS (.03 (220- 4R ) 19
65%~75%, HALAEWFIERILLL 65%~T5% W (E .0 AR Hy .
PN B3 SR AR IS SRR 0, TRl T 22
RO A BT B WA B - SZURBHARTH, DR O R )
SEIB AT RELZ B WIN B Z HERTE; Borg PEITA:
S HESUE U2 R EE A Borg 41K 10~16 43 ), {H Lk
Dy 5% 18 TP ZERNE DRI DA ) R 3 2l i B2 A9 2R h e
3.2 ErmBEEEGIZE (high—intensity interval training, HIIT)
IR Ui S8 B AL U1 o B 3 P i i o J LR f B (LA
T RLEE S O WU UAAE . PRAPZ BRI, (HITAERE R
B, S Co L i AT G228 U SR PRI O BGE S2 0L
Y ARCAEA , T A3 A IR 7 LI % B il
JE (>85% VO, ) WERSIRKF- iz shslig sk Z AL &
EETRIEER . OISR ABr R 0, MR e
] S AT 43l KB ] ( 85%~95% VO, 3~15 min) | 1%
i 18] (96%~99% VOypy» 1~3 min) . % B 8] (100%~120%
VOyper 10 s~1 min) =FhH >0 (A F i 4 JCH6 a6 HIIT
FR3z Bl i L e A1 BR (B] 2R TR, PRI HIOT 47340 TR BB
FERFEN R LR MITRE . EAh, T H AT HIT B4R G
BRI SEATIAN S8 3 . I DR I DR i 5 J3E 67 £ i A2 11 2 22 4
AR, NI A5 v it — 20 o8 25 AR LI AT 5 T J
AL AR FE AR HIT e fEiz 2l B K [a] BRI 1|], g
HITT 7O i AN v 9 22 4k S A
4 NEERZE
CPET /2y —Fh It nl s & i9.0 i D REVTEAS T Be, ]
PEbREHG . EALRYC I RE R KT REEA AR AR, )iz
TR E R R SOOI RE VAL L TR B R
HIPRCR . TR LRI KU A | Ot T RE A L%
18 2 Ty E S DT A AT, AEREE AREZ LT
CPET Il R FHWFFE BYIZE AL TFJE . CPET & HIAAE LA TG
B K CPET FEE.L il 5 Ge e B 3 vh i i 45 1oy FH 46,
CPET 4 B4 15 A5 (B ARETE N A 2 U D D RE Koz
SHRESIESE, Fa e il 5 A5 A LA o fis 2 DR 25 1 DAl
PRUETIAR e AR RS UK, St MR ASR A RS0 A 2
[l E— 2P 5835 CPET 458047 . iRt S 4r i f = CPET 1Y
I PRI FHOE, DTG R 35 TR . 8RR R PSRSE
S L Hk
[1] HERDY A H, RITT L E, STEIN R, et al.Cardiopulmonary
Exercise Test: Background, Applicability and Interpretation [J ] .
Arq Bras Cardiol, 2016, 107 (5) : 467-481.DOI: 10.5935/
abc.20160171.
[2] PO . AR ie A R 5.0z it ()] . E¥S
i, 2013, 34 (5) @ 22-27
[ 3] BALADY G J, ARENA R, SIETSEMA K, et al.Clinician’ s Guide
to cardiopulmonary exercise testing in adults: a scientific statement

from the American Heart Association[ J ].Circulation, 2010, 122( 2 )

PJCCPVD  November 2019, Vol.27 No.ll http: //www.syxnf.net

191-225.D0OI: 10.1161/CIR.0b013e3181e52e69.

[ 4 ] BLAIR S N.Physical fitness and activity as separate heart disease risk
factors: a meta—analysis [ J ] .Med Sci Sports Exerc, 2001, 33(5):
762-764.DOI: 10.1097/00005768-200105000-00013.

[ 5] POPOVIC D, KUMAR N, CHAUDHRY S, et al.Improvements in
Key Cardiopulmonary Exercise Testing Variables Following Cardiac
Rehabilitation in Patients With Coronary Artery Disease [ J ] .J
Cardiopulm Rehabil Prev, 2018, 38 (5) : E5-8.DOI: 10.1097/
HCR.0000000000000324.

L6 ] ARG B~ P 2 BRI R 55 S hmiffl 2y 22, b
BAERME B ) SRR G 2y, AERUNAIIEE BERE .
DTSR HORE AR [ ] . PERZ AR R, 2018,
16 (3) : 41-51, 56.DOI: 10.3969/j.issn.1672-2671.2018.03.012.

07 ] Wi . CMERE Ayt kR ()] . rPEBEE EYAGE, 2017,
32 (1) : 4-9.D0I: 10.3969/j.issn.1001-1242.2017.01.003.

[8] SPRUITM A, SINGHSJ, GARVEY C, et al.An official American
Thoracic Society/European Respiratory Society statement: key
concepts and advances in pulmonary rehabilitation [ J ] .Am ]
Respir Crit Care Med, 2013, 188 (8) : el3-64.DOI: 10.1164/
reem.201309-1634ST.

[9] AKKURT H, KARAPOLAT H U, KIRAZLI Y.The effects of upper
extremity aerobic exercise in patients with spinal cord injury: a
randomized controlled study [ J ] .Eur J Phys Rehabil Med, 2017,
53 (2) : 219-227.DOI: 10.23736/S1973-9087.16.03804-1.

[10] MALHOTRA R, BAKKEN K, D’ELIA E.Cardiopulmonary
Exercise Testing in Heart Failure[ J ] JACC Heart Fail, 2016, 4( 8 ).
607-616.DOI: 10.1016/}.jchf.2016.03.022.

[11] TANG A, CLOSSON V, MARZOLINI S, et al.Cardiac
rehabilitation after stroke—need and opportunity [ J ] .J Cardiopulm
Rehabil Prev, 2009, 29 (2) : 97-104.DOI: 10.1097/
HCR.0b013e31819a00d4.

(12 ] skRE, XT3, Wik, &0z 3l g re el BE 2 SR
MR [ ] b R R AE RS B s 4R, 2017, 39 (6) -
831-835.DOI: 10.3881/j.issn.1000-503X.2017.06.016.

[13] TAYLOR C, NICHOLS S, INGLE L.A clinician’s guide to
cardiopulmonary exercise testing 1: an introduction [ J ] .Br J Hosp
Med (London ) , 2015, 76 (4) : 192-195.DOI: 10.12968/
hmed.2015.76.4.192.

[ 14 ] WEBER K T, KINASEWITZ G T, JANICKI J S, et al.Oxygen
utilization and ventilation during exercise in patients with chronic
cardiac failure [ J ] .Circulation, 1982, 65 (6) : 1213-1223.
DOI: 10.1161/01.cir.65.6.1213.

[15] JANICKI J S, WEBER K T, MCELROY P A.Use of the
cardiopulmonary exercise test to evaluate the patient with chronic
heart failure [ J | .Eur Heart J, 1988, 9 (Suppl H) : 55-58.
DOI: 10.1093/eurheartj/9.suppl_h.55.

[16 ] MEBEEESOMER LRI 2, T EEEA =0
AT 25 B 2s MR e PO ) e iiid sl e v [ 4 K
WIT] . LM A4E, 2014, 42 (9) : 714-720.D01:



SEEFH IR I 2 75201 94F 11 H 85275551 130

ML : hup: //www.syxnfanet . 5.

10.3760/cma.j.issn.0253-3758.2014.09.002.

[ 17 ] MANOLIO T A, BURKE G L, SAVAGE P J, et al.Exercise blood
pressure response and S—year risk of elevated blood pressure in a
cohort of young adults: the CARDIA study [ J ] .Am J Hypertens,
1994, 7 (3) : 234-241.DOI: 10.1093/ajh/7.3.234.

[ 18] WINTER U J, GITT A K, BLAUM M, et al.Cardiopulmonary
capacity in patients with coronary heart disease [ J | .Z Kardiol,
1994, 83 (Suppl 3) : 73-82.

[19 ] KATAOKA M, SATOH T, YOSHIKAWA T, et al.Comparison
of the effects of carvedilol and metoprolol on exercise ventilatory
efficiency in patients with congestive heart failure [ J ] .Circ J,
2008, 72 (3) : 358-363.DOI: 10.1253/circj.72.358.

[20 ] AGOSTONI P, APOSTOLO A, CATTADORI G, et al.Effects
of beta—blockers on ventilation efficiency in heart failure [ J ] .Am
Heart J,2010, 15906 } 1067-1073.DOL 10.1016/j.ahj.2010.03.034.

(21 ] KB, TERAT, IN%ME, 5. 2 BOR s IR i e
ARBCEFEE M U 0 BRI RE R I RATTSE [ ] . PRI
A H g g AR, 2015, 31 (4) @ 378-382.DOI: 10.13459/j.cnki.
¢jap.2015.04.020.

[22 ] BRUNELLI A, KIM A W, BERGER K 1.Physiologic evaluation
of the patient with lung cancer being considered for resectional
surgery: Diagnosis and management of lung cancer, 3rd ed:
American College of Chest Physicians evidence—based clinical
practice guidelines [ J ] .Chest, 2013, 143 (5 Suppl) : el66S-
190S.DOI: 10.1378/chest.12-2395.

[23] GUAZZI M, ARENA R, HALLE M, et al.2016 Focused
Update: Clinical Recommendations for Cardiopulmonary Exercise
Testing Data Assessment in Specific Patient Populations [ J ] .
Circulation, 2016, 133 (24) : e694-711.DOI: 10.1161/
CIR.0000000000000406.

[24 ] ARENA R, MYERS J, GUAZZI M.The future of aerobic exercise
testing in clinical practice: is it the ultimate vital sign 7 [J] .
Future Cardiol, 2010, 6 (3) : 325-342.DOI: 10.2217/
fca.10.21.

[25] PRADO D M, ROCCO E A, SILVA A G, et al.Effects of
continuous vs interval exercise training on oxygen uptake efficiency
slope in patients with coronary artery disease [ J ] .Braz J] Med
Biol Res, 2016, 49 (2) : e4890.DOL: 10.1590/1414-
431X20154890.

[26 ] = BRI b2 0 MAE AR D 2 TR SRR Lolk & b oy . &
BOER Bk ARIT ARG B d e L 30 (1] hE A
A D JIE R 4 2% K, 2016, 24 (7) : 361-369.DOL: 10.3969/
j-issn.1004-8812.2016.07.001.

[27] CHOIHY, HANHJ, CHOL]J W, et al.Superior Effects of High—
Intensity Interval Training Compared to Conventional Therapy on
Cardiovascular and Psychological Aspects in Myocardial Infarction

[J] .Ann Rehabil Med, 2018, 42 (1) : 145-153.DOI:
10.5535/arm.2018.42.1.145.

[28] GAYDA M, RIBEIRO P A, JUNEAU M, et al.Comparison
of Different Forms of Exercise Training in Patients With Cardiac
Disease: Where Does High—Intensity Interval Training Fit 7

[J] .Can J Cardiol, 2016, 32 (4) : 485-494.DOI: 10.1016/
j.¢jca.2016.01.017.

[29] MEYER P, GAYDA M, JUNEAU M.High-intensity aerobic
interval exercise in chronic heart failure [J ] .Curr Heart Failure
Rep, 2013, 10 (2) : 130-138.DOI: 10.1007/s11897-013~
0130-3.

(ks HIL: 2019-10-12; fEITHI: 2019-11-20)
(A R

(RS FhEREE) RE

- 1B - i - i

18 18 A I Fn

DA )RR TARE R, TARGER,  COCAL LIRS R 2k ) Thil 1 Sefmsg Gamil, MRS LUT 2RI R g AR 0
TR IT 58 . AR B]  DAS 25 SRR A S AN IR 551 h TR S A S ST Bl T, =2 de i . LSesh e L (s

TR IR S T B AR BRI SRR B BR AR R |

(1) BoBTRURAG S 7 AR B . IRIT . Meta 2047 / REGTNIRSCTE, b A SRR AR B MG 1-2 D HALSERG

(2) ERESAENRLL ERERIE SRS, WA mIGE &8s 1~2 D NIl

(3) BYHEERIH SR ST S RlEvEIITT . R PRIEEHL BRI . R IR AW B m 2~3 D H L i

(4) RGMRE . BWABITH—F [ —HBIRREARY L EBITE (1 4~6 SRR S35 2~3 D H NIl

(5) N e A EBR I DHRERA LRSI TEOR | (U0 BRI, B 2~3 M NI

(6) RFEASML: . WL AERIESC (I SIMERER L) S8 2~3 D LSl

UG ERFEPFRTR B RA TV (www.syxnfnet ) “PEEBRIRG” SEATHA, TETEEUS SOBE BINPRE “SROMIE" | $REAEE
FHIEWISCOE 8 SCHER B BIE . R, 3 5 IR G BAER . T, A6 LR EFMIARTE “SE@mIE" | HOGEIMEA 2 KR

I AN GEREBOR PRSI SR pR 2 BB A b 2

FUAF B b 25 P W o oo o) B R 455 60 15~30 d LA, IF 0] A i oo W I 2% . 2% 1 & 5, RS F R GG : 0310-2066998/0310~

2067168, flfi5: zuozhequn, E-mail: syxnfxghzz@chinagp.net.cn.



