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AT a BAF e R B (heart failure) i & Gk F %5 & I 8@ #2 (high-intensity intervil training)
@ {6 o % @y (cardiorespiratory fitness)# = .« % & % (left ventricular remodeling) % i+ > 12 2 A ¥ <

AP B M o SV 4R4E 2009 & T 2018 & B4R X AL R %j’:ﬁhﬁméﬁ voogdiE Y 17 \,:E’:.@,é,. g
Fop & 4 (preference) - & 5 42 FELp BRI &0 0 B RRE( ‘Eﬁq)a o A fuﬁ-é;b 2%
I BB {7 & oo n o B4R i B (cardiovascular magnetic resonance imaging)tk & % %8 B 4 5 PR

(cardiopulmonary exercise test) » &z % 1 i 3= {6 @ ik BT RGTES G BeFEEY 2-3
= e % 80%% 40%* E 4L § £ (oxygen consumption)id §> 2" & 36 =X o 2LiF § fe (H R A) B 0 B L R
BB R LR SBRVAL  HELLRLN RSB LEF LR Sk FRESE
SHEER AR AP FRFERFEER DR LEREH o FRBRL u?“ﬁd’“" N S
18313:%4%%%?’@% SR S RSV R 2 RSB A B R R § AER YIRS
Hoow BIEFN L GROFS LA B RE ORI AL o XA R ERE S *g@%r‘é?%ﬁﬁﬁ’»
HE R PR EEER AP PR o APRREFRS BFER DS 2 “M’b‘ﬁ?fé_%'“ﬁiﬁ: ) B
EHEFEIRORREL RADLN o IS ERLF ERAHFRAME I ESE K 2R
TR A PR S o 2 i B R AN o T A P SRR E BB LA S 0 B
BARKEEYRT NEFEH e FER T e JIR W R RFL L i o (FHREER
2021 ; 49(2) : 147 - 157)

e

W

3 ¥ i8 % (aerobic exercise) > « % % @A(heart failure) » 4£ ¥ & (oxygen consumption)» = .« % & # (left

ventricular remodeling)

BASER -

BB RO IME SRS L BB R EEE O
. 2 (ventricle) £F 8% (relaxation) =% [ ¥ & 1 (ejection) » &
HELL B8 (heart failure) o PITTIRIE— (7 #A%& 197 @

[l

N B

7E 2015 4 » ZERMEEHOE 4 O MERSE » fl 1
F 8 H B S B FREE 1 Hm B » o B o B
FREBOLMERBEERENTERRA - MiEE
2012 FEELBEGREET N9 TEERRERE
BUL B % » B 7 80 B BELE M ZRIE L o

B » W& LBk 98.7% A 1M 4E R » 2Bk K
DR ETH T 1,080 BETHREERM gk
RBEEZETOREERANBEEC RS EENH
REG B P o

i i 22 ¥8 (cardiac remodeling) I] # E HE I EE S

BRWHE 110F2 /511 H
WAEH

EiE  (02) 24329292 ## 2725 E-mail :
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DB T EERRM ~ (L2 ~ DU BB 3ASE T U8 0 AL AR
s AR o B RO BV (LR B — R0 AR
BIR o AL AR ZE - FReE S - BREORAE
RERY  BHERE » SCBREMEERSE - Frs AN
HEIRE o Rtk BEHLBHERBEAHEE NG &
B0 B8 R HI T RE o ORI 2 WU SR T O I R
¥R & 52 (cardiovascular magnetic resonance imaging)#9$%
fir » BOBILA > KiENEEENEES N BB S
EHEEHEBERE EE2FMGHENERBRITUREHES R
HMIEEZHEEBER > ERBEEES K > BEHEE
FOEF (G FE R 4 E AVEL o (RGO I REHR & B 38 48
B EF {0 LI BEFEREERY gold standard o [
EHIMERERZERERSE LERE T
% o B g am gr RS Bk 3 B 31§ (high-intensity interval
training) £330 A B8 22 H 1% B 0 o2 0 RO R I B FE &
& (peak oxygen consumption)fJEl# A= > FTEE B R
R 1 o E B (>80% 2 & B FE 6 B ) K 58 B EEH)
(40-50% % & fE£E £ &) R 7 - OB E S S R O
BERCE LR R 14-20%0 I EE S E > T HE8E
i 1 mU/kg/min &fEFESE8 > ATREIRS 5 FHEER
58% o I bt 41 5 3 FE R MG Bl th 5 AT DR A A
5F Hi 25 (left ventricular ejection fraction) » & .0 85 H &
(cardiac output) » 54> 720 2 f8 T8 SR JE AL I BR 92 48
B 77 « PRI E 1 B B R B0 L B 9 5B 1 A
RS ER - KBWRENH.OMERREE
B - BIZ.0MOR SRR Z S 8 E M BCE B IR 2
H B - DB WEEE I A X - REH R
HEREBONEBRRZLE o

B MRHE 3k [ ]

AAERABAEMEEEZE GEBIIT
(201601068B0) » FfM&t%+ 2009 4= 2018 FE R A Fx
B OBRBEEBREE > HE 4 B ERERKER
HLBER BETHE > HRRAEERERRBER
BB B DATE 3-4 {8 H RO %G HAE e 8 ] N18 B U 88 o
e B BER: 6 1 (exclusion criteria) & @ A 80 & B,
INR 20 B ~ R & EE) ~ B3 - MERAREREE
e ~ FHET 6 A N0 FMEEA - SR REE
B 3E B 58 2 & (American College of Sports Medicine)3g
FIRAEBIT OMINBEERAFRBHETES o WEBHER
e (B 2 TR A L BEOR B P FERE RIS R AT E
We 0 H OB E T B 0 B GE B D) e R
(cardiopulmonary exercise test)Ed.(» M E IR S EGE
HIOBER R o BRI AE 17 (LB RERE > o

B =B R 2 B R AR 4R Framingham .0 i 5% 58 22 B 1
# o 1812 40 g b e B (= 47 (preference) » Y54 A 4 479
B B 8 i #E 3 Be N B I & ) FIl B (in-hospital
surveillance HIT) » UK 9 Al fE o) B I (B IR
#H) o AW #HE S FEl - 45 - HEE E188(body
mass index) ~ 48 New York Heart Association Functional
Classification #J.0BgZhBE 4 46 » B PR FH 82 » B SR iE
(comorbidity) &5 BEARE K} o FRHA RN AR L
Medical Outcomes Study Short Form 36(SF-36) 51 /Y
physical (PCS) k. mental (MCS) component score » B,
g BE /7 (cardiac stress)FHBHRY B ZUHE i H] FR B A (b-type
natriuretic peptide) 7RS40 S0 & o

R 52 B3 117 O B E BN Th e I AT » B8
AR 3T g HE S B i 4/ (Siemens, Skyra 3.01)fyf&2r
RN 24 NRERR IR CIPER" Z BB B & 0
A ommigE s %~ EEESE - T AIER o MRANTE 2R
BED 6 /NF - RERBTHELGLERE -E& -
BATHEE » 18 LU0 B B 5 E ¥ (ECG gated steady-state free
precession pulse cine sequences) » Y {TiZE# A E (TR 3
ms, TE 1.6 ms, slice thickness 7 mm, at least 20 phases,
matrix size 256 x 184) %[ fig B8 A1 E S - I B
#% T 5 & HBUE > B A0 E 5 HiZs(left ventricular
ejection fraction) ~ 7 /(> = W HE R HA BE F& (left ventricle
end systolic volume)~ .0 ZE &7 E R RS FE LVEDV (left
ventricle end diastolic volume) ~ 7.0 = 0 1 /& & (left
ventricular mass) o Z 2 £ 0 Z 0 LB £ 8 8 (left
ventricular mass index)EH E B £ L ZE L IVE 2R DL
B mE g o

FIERBEETROMERIREE - EHRNER
Jiall B 2 (Ergoselect 150P, ergoline GmbH, Bitz, Germany)
0 I SE Bh Th §E A1 22 (cardiopulmonary exercise test) o 347
BIFRRZHIE P EE W s g 2 S#KE
28 BEFBLIER ) &% DK 60 rpm #8555 B 5 2
St iR AEBEBRESHEEI 10 NEFZHEEZES
B AR IR S Ak o MBSO DG ~ O
ME ~ M4 ~ SR/ SR B & RO E - iR
B = & E B B 2 & (American College of Sports
Medicine) {487 | & i EFE S & - "IEEE R % o
DAFE 12 88 1% .0 i H & B I % (non-invasive cardiac
output measurement, Cheetah Medical, Wilmington,
Delaware) 2 £ 3% B I 3 & o fO I (8 0 1 & o T

fEE Bk Bkt i - KRR BR LT - 2 BIERHEE]
I P s ¥ 88 380 31 ot B /2 o AR G O B B (B R © T
EBRITEDERN - BURNBHEETEHE 2-3 kY
TEb & 58 T BGE BN FIBR - AR 3-4 8 B N SE 3t 36



RETZNRE o ok P97 55 i 0 B 328 B o B 3R 18 21
GEFEEE » BT 3 58 80%E 40%: & EEE S
B jif73t 30 SamaEs sk - T HEERES
4 EMEERERE G A A LERE
W BREEFRTEER - Bk ET o M) g
MIBHIBE » TR ETES IR o EMAR Rk
BT EETHMERERENG o B2 EEY
DB RE R R EISL  @FBEZ—ROMm
BRIREERE » BB & EEB IR O B
(IR o B R 2 HERs B 178 = RO HE
BHIhREEIER - BMIIBRRTER DI ThEE BRI R - BR
$HRHEAE B 4 18 B 1 R AT Lidia s o

At 5 B 4% DL i 80(95% 15 #8 & i (confidence

=1 EXBEREH
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intervals))S{ LAE 7 L 281 o I RIMERY B E EAERHK
FEE AR MEELST - FHANBEELCER T
B~ EOERMERPERE - ZOEFRERPEE £
DELIER - BEEEE - EHHEECHRHES
EHEZEHAFECBL(CBERSE-ERX2H)/ELRS
) LA related samples Wilcoxon signed rank test & & o LA
$E £ 840 1T Y Mann-Whitney U test 48 xg Rt ] #9278
3 ~ LA chi-squared test #g & i #H A Y 44 28 38 71 B 8 o
B4} LA Spearman’s rank correlation ZREE i (X & E B RE
J13E 5 12 B R YE (L I8 fiE E & & Hb ] (ratio) B2 3 fth 3
B2 HAFRE LB LATHRBA M o & p<0.05 FF#kER R A
METEE ©

B HHE n=9 B 7 i HSE B #H n=8 p Value
Age, years 57.0 (47.5-64.7) 45.5 (41.2-52.6) 0.074
BMI, kg/m? 25.7 (22.8-26.4) 25.0 (23.8-27.4) 0.799
Sex, F/M 217 0/8 0.471
NYHA Functional class, n (%)
| NA NA 0.549
I 5 (56) 4 (50)
i 3(33) 4 (50)
v 1(12) NA
Comorbidities, n (%)
CAD 4 (44) 1(12.5) 0.294
DCM 8(89) 8 (100) 1.000
Hypertension 9 (100) 6 (75) 0.206
Hyperlipidemia 4 (44) 2 (25) 0.620
Type 2 DM 6 (67) 2 (25) 0.315
Arrhythmia 1(11) NA 1.000
Medication, n (%)
ACEI/ARB 8 (89) 8 (100) 1.000
B-blocker 9 (100) 8 (100) 1.000
Diuretics 6 (67) 4 (50) 0.637
MRA 2(22) 5 (62.5) 0.153
Bl - A E(95%EREIE ) B n (%) °
flEE

ACEI= angiotensin converting enzyme inhibitor; ARB= angiotensin receptor blocker; BMI= body mass index; CAD=
coronary artery disease; DCM= dilated cardiomyopathy; DM= diabetes mellitus; F/M= female number/male number;
HIIT= high-intensity interval training; LVEF= left ventricular ejection fraction, MRA= mineralocorticoid receptor
antagonist; NA= not available; NYHA= New York Heart Association.
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2. WO ERIREERE/ O ERAEN R 2 R -

[RUREl] 3] p Value
Wt P s 3 5 B fH CMR
(n=8) LVEF, % 43.0 (31.1-47.8) 59.6 (48.9-67.7) 0.012*
LVEDV, mL 195 (142-264) 152 (116-201) 0.091
LVESV mL 104 (79.0-183) 43.2 (32.0-105) 0.012*
LV mass, gm 194 (164-231) 152 (132-161) 0.012*
LVMI, gm/m? 123 (96.9-134) 82.2 (74.2-85.8) 0.012*
Aerobic fitness
VO2peak, ML/kg/min 20.1 (18.9-22.2) 27.0 (23.9-28.0) 0.047*
CO, mL/min 9.50 (8.60-11.3) 12.8 (10.4-15.6) 0.047*
Cardiac stress
BNP, pg/mL 687 (206-1407) 23.8 (4.37-56.5) 0.043*
SF-36
PCS 54.9 (48.9-56.5) 52.6 (47.3-57.9) 0.612
MCS 51.1 (41.1-55.2) 54.1 (45.8-57.1) 0.499
Eafich il CMR
(n=9) LVEF, % 28.4(24.0-41.4) 51.1 (30.3-57.1) 0.139
LVEDV, mL 181(157-276) 163 (137-230) 0.314
LVESV, mL 139 (102-199) 79.7 (66.8-159) 0.123
LV mass, gm 151 (135-230) 152 (138-214) 0.859
LVMI, gm/m? 96.4 (82.0-125) 92.5 (81.2-117) 0.441
Aerobic fitness
VOzpear, ML/kg/min 17.9 (14.5-21.4) 12.6 (7.61-17.5) 0.180
CO, mL/min 8.80 (7.98-10.2) 8.10 (6.25-9.95) 0.655
Cardiac stress
BNP, pg/mL 361 (208-1114) 73.1 (39.9-315) 0.095
SF-36
PCS 43.5 (40.9-51.6) 46.9 (41.9-51.2) 0.767
MCS 46.3 (40.1-54.6) 50.9 (47.6-53.7) 0.260
BE ¢ o (95% (S HETE ) 3K n (%).
st

BNP=b-type natriuretic peptide; CMR=cardiovascular magnetic resonance; CO=cardiac output; LVEDV=left ventricle
end-diastolic volume; LVESV= left ventricle end-systolic volume; LVEF=Ileft ventricular ejection fraction; LV mass=left
ventricular mass; LVMI=left ventricular mass index; MCS= mental component score; SF-36= Medical Outcomes Study
Short Form 36; PCS= physical component score; VO,pe= peak oxygen consumption.

*Statistical significance was related-samples Wilcoxon signed rank test.



HIREERENH A CEER I EE 151

SRR &
J A& E >4
n=1523 BER R4
RGO AN H208% ~ &7k
MNARIRIBHIEGRHE ~BRP ~#
m%@ﬁ%ﬁ‘ﬁfmwﬁ
n =541
W EAEL
WETCEZOCLE >
BIRERKRE AR
B 3 B o AE B3R v
MESERFR E
n=17
< & AR 4T
e B RE § 9|4k ERRBEGHRA
n=2_§8 n=9
3-418 B RAT B+
- 3B 47
36 %34 A M A9 HAMA R R

PP ER A R cRFEEEER S

1 TR E



152 HEEEEEE 2021; 49(2): 147 - 157

2
1.5 1
1 4
%
g 097 E
5 @5
o 0 é
-0.5 4 Fqg
N il
-1.5
#Hyla [ P9 B R E S 2 ék dn
[1LVM Ratio [ LVEF Ratio 1 LVEDV Ratio 1 LVESV Ratio

[0 BNP Ratio 0 VO:peax Ratio [ CO Ratio

[ 2. 1) 5 FEE ] B Bl S o B T S RE Y B 2

et -

1. e P 55 00538 B 5 o L 35 MR L 6 2 SO T 5 R BE A W B ) o2 & 5= [l (box plot) o R T SRR s Hh oz B (R ) B
25%-75% R B EEE B - HRIEER BT 2 ERR R G2 B AR AR R AR R/ME o

2. B {73 (Ratio)=5 B R 22 A A il £ 288 L 23 [ (o 3800 2 00 - i 0 28 30 1)/ s 00 220 1] o

3. *: Mann-Whitney U test £ & » p=0.002; T: Mann-Whitney U test £ & > p=0.044 -

4. BNP=Db-type natriuretic peptide; CO=cardiac output; LVEDV=left ventricle end-diastolic volume; LVESV=left
ventricle end-systolic volume; LVEF=left ventricular ejection fraction; LVM=left ventricular mass; VO.geac= peak

oxygen consumption o

0.8

o o o
c MR oo

LVM/LVESV/CO Ratio

S o o o
o o B

T T T

-0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8
VO, Ratio
e LVM Ratio & LVESV Ratio CO Ratio

S
oo

3. g fE#E & 2R ED B0 E 2R AER (%
fEE -
8 (b2 (Ratio) =2 B R 22 A AU Wi 42 4 b 2 [ (52 81 2 380 - w7 480 2 380 &) /w77 4 & 0 i&]; CO=cardiac output; LVESV=left
ventricular end-systolic volume; LV M=left ventricular mass; p=probability; r=Spearman rank correlation coefficient;
VOypeac=peak oxygen consumption o
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BMIRBH RIS » RAREZ LEEEERE
My 1523 (OB B 0 B 541 (R R KR
FRIEHMA 17 LOBEEBERE > REBEREEAR
BE o #E—05 8 i “FENERGERFIGK B 9 (R
HEATEBEBRAY" R BR (B R AR A o BRI IR
EERE 1 MERBNERKRERRBERT LzER
(®1-

FHANTE B ENTE B (L - DB N EEEES I
PHR B LB B - maEHBCES IR UAE R
FHOIGIN 72O EH AR ~ RAR AL ERER P EE
BAELELIER - BELEES - BELEEE
SIS EEEEIIMEAOES » HEEEU LEEL
BRI B & 2B LT B 4 o BEABBEMERBARE
SE B THRE RV I fE O i 2 B S BB U A K
HHEs - HRSEEELEERENEL - MEZHE
EEB N AN PCS 82 MCS M EFZEER o DIk
fERFEREK 20

7 [F] i AE S B 2 B A2 D B IhRE ~ & ~ DAL
BENEE(CUEEBMLRS T » B2 EEHIIHN
75 B b Sl 3 B K 4 (B (2096-50%) » B AR %
HELREPS R I B £ 5%-35% (LVEF F i £2 I SR ) B 2
WIFE > (HRNIREIAEEZERK - FTUE REN %
B b EEERKE LR - HEMHEMESLALE
DHVE &8 (CREEGCEBIIME vs BIRAHE=-23.5% vs
-1.8%, p=0.002) » Bl &£ & & 18 (L2 2 GE B 31l ok
#H vs B HRAH=26.9% Vs -26.5%, p= 0.044) B B E &=
B ([ 2) o 22 16 B FE 2 H 3 25 18 R R B 720 200 T
B B K (p=0.014, r=-0.619) » 7£.02 5 I G R HA BE TR
#9384 (p=0.005, r=-0.683) » DL K38 By o il fiEl O iy 1
£ (p=0.002, r=0.734) 562 +H Ei (& 3) -

II oo O

AR R S 5 o IR R 8 B B AR R 9 o
MCES Y OREBFELELELIE R ENH
92 o AR 0 B T I R I PR S P R A L B L B -
BERENTE  EREBZEWHRET LS
5 Y BB 090 B AT 25 B TEL AR BB 0 I 5 G AR
EEORRBE) - THES KRR N0 EPREE
BOPVER - HOMEREEENENEEA - TH
MO I B RIR S E AT E TSGR TE - &
1t 2535 A 0% BUE B AE I B G B Ui 5 B i

HIRERPCESH AL EREECEE 153

D EWERPEENED  URELELIE R
DREBE - T HE R SRR E BN IR 5 25 D Ao A T S
(adaptation) » B2 EL.OBERIEFE BN OBELRER
(157 B BB TR S o

O B B 28 DA 2 8 K G 1 I3 B 7 2 s S
BT DR EE L E - VR ER £
EEEAE-EEOREBREEENEGRIE
(18201 o 17 385 2 i A7 465 M v 53 B 7 11 9k (GO0 F e i
HEB)WOBEBEE D  BHRALETFTERPER
WA 1-4mm » 720 EIRE R B E KB A 3mm - i 4
BEZ /20 EE I E RAE T%EIE I 16% 1953 o
[18.19:21:22) ¢4 34 7 e B 5 7 FEE 0 S8 B 1 o 38 3 0
PRS- BHALERTHEOEH HERHE
TEAAE o T35 2 38 22 7] 5 B 7R [=] 693 B0 3 i A
SEBREER o P2 o 20 B 8 B 3 s AR 1
P F 72 B (LA 49-100% ) I 4% & B B)) - 22wy
BEM BT — ISR o EAWE T » A2 H S
Fe B S8 51 ) 575 L 20 45 R L O 78 B ST T B
T 35 7 R A M sk T AR H A LR E RS o
(L) o e o G B 98 976 BB 7 0 B K B BT BR S A
AT BIE>100 mL B1>180 mL A4 » WERIE
AR 2B BE o PIEE N — B A E B3Ik
I 22 L B » B IR A OB R A s
(78R 43.2 mL B A IE% €58 MY 33-77 mL o 3E1E
B8 BB 2 RTRO R ZE R AR LT » Bt gk 2 8 i e
B SEE 1 1 O R L B KA SR R o

0 B B [ (hypertrophy) 5 i f 5 7 15 =X 20 [ JE %
MR Eh 77238 & & fr(hemodynamic overload) o & /738
&% (pressure overload) 3 [ #2 4102 14 (concentric) A [ o T &5
FE#8 & Tj (volume overload) BI) 2 4 B /0 14 (eccentric) i
& o Pl AL ELIVE RS 107-187 3 >
AT ZE 02 HIE N T BERE SR 2 S5 /E - &
I LIEARELE » B BRFTRAR BN O EES R
RBETERE 5 R ORI o A AR A O B3R
IBRARN L LEOIEREEIRESE R ZMERO
WERRELEOEGRNEE P T ETR
o AR EIR R E R N — B R o IRIEES) B & m
IR B O ER R A S ETERRE T URE
EOELIVERIREE - PYE RIS Fukuta S 2% 6t
SHEB YO W EERELOE LIRSS
(meta-analysis) AR B EH MEHEELELIER -
(29) g o B 4 £ SR S50 S 80 L0 UL R D O D 4R 070 JRE
o T ELIE Be T Fe 0 R 5 F L B RS U B2 M A
BN SREENNBREOEOIERNER - A5
T 55 S 8 0 1T B TR 35 B 5 7 ) 2 8 7 T K
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EHHOBERREAOERENRY > BREEE
BAREFEELEEEREREESNALELIE
BB IEY - 3518 4 70 50 B 0 3 — 5 O 0 B
fE o

B & 5 W7 B T A O AR ZE 7 1 TV B i o
T PSR E R A RIS 2 - PORTE BN A B B0 BRI
B BRI SRR Class | BESHS Bo
(31 2 20 ) B T 9 L R 0 3 v A 1 B S B P B
o3 0 SR IR B B SE R » OV 38 1 I S B
BhAE 7 I PR 2 B B 13 1 3 2R BT (- 2 A R o 0
T B Rt S i M SCE B B O BRI R R L RE
VAR B B — 2 o SV 0 0 fi 2B 8 L 2 A P R O
B 31 5k 30 3% i ST A 45 0 0 B % O 12 7 T T
% o IRIBIR AT K947 55 3R 7 T RS R B E Bl 3 gk
ML EEW(ELERP K EERRLRLELE
O VE B R AR) AR » T 720 28 56 10 22 B g s g s
UBCES ORI EE - E— S REREEEEN
e o MRS RIS - DIFEEN N ERRER
1660 B 32 R BRI BE (2 2 o )

AEBHREKNIRE R MANERSD - JEY
DEERSE  DERESSES Y TREEORE
S 975 EBL L R s 8 11 B o B SR I 4B AL SF-36 e i PCS
FEEEI N A B R RERIEE M MO EE R - i
AP HE B R AT M E R G TS B E B AT
B HARREENEREHER - RERERER
Z Pk 5 EE B RYIE ¥ (confounding) {E A o B jin k0 I
EHFEEE S EERSORN - HEEZEREE
HIREY » HBEEOBEAHE - A SHEBEE LW
Je B R EE S R B E I I AR 0 AR A IR S
1L Eh 7 W AEL P BB FE B 22 AT E B PR R SR A 1 — B0
EHHREZ T ERMAY T EER > U S RE
Fi B SEE 80 1 T LA 0 R VB A P O BB © P
A Z B SE B/ A T DA B S 5B U R 3R OB AR SR
BITHBEBL 0 RS 1S > EIN L AR SRR N B NS 60
B 2275 B0 B SR VR B (BT S SR R AR ) » 7E 1R B
B/ ABIBI T » 2 ik 3 sk f A 7 g E - PV A
B R EIR R ERRECREELEER) RAUDES
TR DUHERH E RS 3 o

II % @ O

35 1 =] BE 4% B 51 B 35 (retrospective cohort study) &
B e A R ] G B Bl S AT e i 2 D ER R B E TE
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Reversal of Left Ventricular Remodeling Associated with
High-Intensity Interval Training Promoting
Cardiorespiratory Fitness in Heart Failure Patients

Hsien-Te Chu, Tieh-Cheng Fu, Jong-Shyan Wang', Chih-Chin Hsu?*?

Department of Physical Medicine and Rehabilitation, Keelung Chang Gung Memorial Hospital, Keelung;
YInstitute of Rehabilitation Science, College of Medicine,Chang Gung University, Taoyuan:
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*Community Medicine Research Center, Keelung Chang Gung Memorial Hospital, Keelung.

This study was designed to explore the high-intensity interval training (HIIT) effects on
cardiorespiratory fitness as well as the reversal of left ventricle (LV) remodeling, and association between
them in heart failure (HF) patients. We included HF patients under our HF care program between 2009
and 2018. The 17 HF patients enrolled in the study were further divided into in-hospital supervised HIIT
(n=8) or medical care (control) (n=9) groups according to their preference. All participants underwent
cardiovascular magnetic resonance imaging (CMR) examination and a cardiopulmonary exercise test
(CPET) before the exercise intervention or medical care. The HIIT participants had 36 sessions of HIIT, 2
to 3 sessions every week for 3 to 4 months, along with their current medical treatment. The HIIT involved
alternating 80% and 40% peak oxygen consumption(VO,pea) €xercise intensity for 30 min in each
session. Only medical treatment was prescribed for the control group. After completing HIIT training (i.e.,
3-4 months after initial recruitment), all participants underwent CMR and CPET. HIIT significantly
improved in LV ejection fraction and reduced LV end-systolic volume (LVESV) as well as LV mass (LVM),
accompanied by increased cardiorespiratory fitness and cardiac output during exercise. However, these
significant alterations were not observed in the control group. HIT participants showed significantly
greater reduced LVM and improved VO,pe4 than controls. The improvement in VOgpeq Was significantly
correlated with reduced LVESV and LVM as well as increased cardiac output during exercise. Promotion
of HIIT in cardiorespiratory fitness in HF patients may be associated with the reversal of LV remodeling.
( Tw J Phys Med Rehabil 2021; 49(2): 147 - 157))
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