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Exercise therapy is an essential part of the cardiac
rehabilitation program and consumes 30-50% of the time

spent on therapeutic measures.
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Objectives of exercise based training interventions

in cardiac rehabilitation
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Primary objective

FEHR

»to positively influence disease progression and prognosis
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Main secondary objectives
FERLBFR

»improvement in the symptom-free
exercise tolerance

> WEEERIRESTHIEEIM
»improvement in overall quality of life
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Effectiveness of exercise only or exercise as part of a comprehensive
cardiac rehabilitation programme on all cause mortality and cardiac

mortality
e DR E SRS 1T PRNEEN)IIZGN EREFE TR FACIRMESE T
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(Joliffe et al. Cochrane database Syst Rev Update 2001: CD001800)
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Meta-Analysis: Secondary Prevention Programs for Patients with
Coronary Artery Disease
2o EOMERBEN R A E
Clark et al. Ann Intern Med. 2005;143:659-672.

aim: evaluation of the efficacy of cardiac rehabilitation programs with and
without exercise training

BB ool ZRe0 0 it R E 1 B B9 R0H TN

Meta analysis including the results of 63 RCS
(n=21.295 CHD-patient).

Bl Z63HMI MR AR RERNEZDIT (n=21.295 E/ILVAEE)
Programmes all cause mortality Re-infract
ek SREFLE BiEE
Educative elements without exercise training -13% -14%

BEMD, BBk

Educative elements combined with exercise training -12% - 38%
HER DS EmilEEs

Exercise training without educative elements -28% - 43%
B4k, RBEHENG
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Exercise-Based Cardiac Rehabilitation for Coronary Heart Disease
Cochrane Systematic Review and Meta-Analysis

BIVRIEHOEREBEEZ ARG EMAEZESH

Anderson et al. ] Am Coll Cardiol 2016;67:1=12

Aim: The goal of this study is to update the Cochrane systematic review and meta-analysis of exercise-based CR
for CHD.

BEY: AARNBR, REMEORENOERENEIEEFARLMAEEDSH

A total of 63 studies with 14,486 participants with median follow-up of 12 months were included.
HX14486 225 EH1T T63IMMAR, FHIRETAREN127T A,

12 months (median) overall cardiovascular hospital

follow-up mortality mortality admissions
RR: 0.96 RR 0.74 RR:0.82
(0.88 to 1.04) (0.64 to0 0.86) (0.70 t0 0.96)

12708 (1) BER BT ER IDMERFET R PN S

BXNRERE: 0.96 HEMEKE: 0.74 B3IfEpEE: 0.82

The majority of studies (14 of 20) showed higher levels of health related quality of life in 1 or more
domains following exercise-based CR compared with control subjects

RS0 THIN14TH, SHRZINERL, TashbiERER, 117ES T EE
REEBREES
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Relative risk

The relative risk of death from any cause according to quintile of exercise

capacity among subjects with and without cardiovascular disease
WRIEZNE (T OMERRE) EsEINAD Z2— , SHNEEEREFETXEE
(Myers et al. N Engl J Med 2002;346:793-801)
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Peak aerobic capacity predicts prognosis in patients with coronary heart disease
BREEENIEET S OEEZNIFG
Keteyian et al Am Heart J 2008;156, 292-300

VO, peak is a strong predictor of all-cause death,

every 1 mL/ kg'l/ min'tincrease in peak VO, associated with 15% decrease in risk of
death - determined in a cohort of 2.812 patients with CHD
HREREREAETHN—NRIFNIREE, FEE81 mL/ kg / min'g9ig0, #F
EIRE15%MFE T XEQEE, XE—TE28128 B MREES SRR HEE
HIA,

Men: every 1 mL/ kg'/ mintincrease in peak VO, associated with an approximate
17% decrease in risk for all-cause death and a 16% decrease in risk for or

cardiovascular disease—specific death.
B FEEIEES1 mL/ kg min' NIZS, BERIXE17%HNEEIET X IF116
%O E R EIE T XL FFR

Women: every 1 mL/ kg*/ min? increase in peak VO2 associated with an ~14%

decrease in risk for all-cause and cardiovascular-specific death
Lt FREIEES1 mL/ kg-1/ min-18018 5, HEERE14%NERAFLTRNOME
FRIAFE T X B2 BEAE
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Cardiovascular Fitness and Mortality After

Contemporary Cardiac Rehabilitation
MAOEREEFNOMEREFNFETER
Martin BJ et al. Mayo Clin Proc. 2013;88(5):455-463

Aim: to assess the association between cardiorespiratory fitness and outcomes in a CR
cohort.

Bin: WEOmMERM—TO0RREAIIA RS RIVERR

A retrospective study of 5641 patients (4282 men, 1359 women; 60.0 + 10.3 years) with
coronary artery disease who participated in CR between July 1, 1996, and February 28,
20009.

19967 B 1HF2009%2 A28 H z (1200 it B B #9564 145l 73 0vis B & B Bl B IS
(42827 B, 1359%2%4);60.0£10.3%),

Based on peak metabolic equivalents (METs), patients were classified as low fitness
(LFit) (<5 METs), moderate fitness (5-8 METs), or high fitness (>8 METSs).
RIBEERHSE(METs), BEWRTFEXNREREER(LFit)(<5 METs), FE#EG5 -8
METs), S EREE(> 8 METs),

Follow up time was > one year up to 15 year

BETAR Bl 1A LI585
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Cardiovascular Fitness and Mortality After

Contemporary Cardiac Rehabilitation
MAOEREEFNOMEREFNFETER
Martin BJ et al. Mayo Clin Proc. 2013;88(5):455-463

Baseline fitness predicted long-term
mortality:

BEAERINIHKEAZET =X

relative to the LFit group;
5RERRAEX;

moderate fitness hazard ratio of 0.54 (95%
Cl, 0.42-0.69),

PEEREREER0.54 (95% 0\E
1538, 0.42-0.69)

high fitness a hazard ratio

of 0.32 (95% Cl, 0.24-0.44).
=EREREREERF0.32 (95%0\ME
1881, 0.24-0.44)

Improvement in CRF at 12 weeks associated
with decreased overall mortality,
RENREAIRERNE, HF5BAET
KFEBX

13% reduction with each MET increase (P<.

001)

RGHEEBIERIA, MEaB13%TE
30% reduction in

those who started with LFit.

MIEEREFIGRIATLE AN, B30%H TF
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Cardiovascular Fitness and Mortality After
Contemporary Cardiac Rehabilitation
A OEREEOMERBENFET R
Martin BJ et al. Mayo Clin Proc. 2013;88(5):455-463
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Objectives of exercise based training interventions

in cardiac rehabilitation
IDERE i)l Z& T ey B

Secondary objectives
RZBIR

»overcoming cardiovascular and musculoskeletal
limitations caused by inactivity

> 5e AR BB A SE o) S BRI I E FIATLEN & B8R 7S = PR (8] 3R

»>to improve

> RWE

v'mobility

viEThTE

v'independence

v JRIITE

v'psychological well-being
vVIDIBERE

v'social and occupational re-integration
VSR AEAEERA
v'cardiovascular risk factors
Vib I E X ERZE

>to reduce the need for future home-care

>R BERENREFEMNTE
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Objectives of exercise based training

in cardiac rehabilitation
IMEEE F1Eshi)ll2 T

These goals will only be achieved if we manage to motivate the
patient to change his attitude and take up a regular physical
activity and exercise training, optimally to continue this for the
rest of his life.

RBESRANLENREEE @E’Ju}%, HHTEMRE EEIEEIZk
i, XEBRTREW; RFNER, SEBEAEREPRERTXFMIR

J1ANY

- e

4 qu. \»M—@MPMi % )
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A reverse J-shaped association of leisure time physical activity with prognosis in patients with stable coronary

heart disease:

evidence from a large cohort with repeated measurements

KRAEEEDRE R MR BB ER EIREKR

— AP REBASIAR P EIILE FAEZNE

Mons U, et al. Heart 2014;0:1-7. doi:10.1136/heartjnl-2013-305242

prospective cohort study; n= 1038 stable CHD
Patients; Mean follow-up time was 8.1 + 3.1 years:
frequency of strenuous leisure time physical activity
was assessed

o

= B I0MEBE T
EIB‘I‘EH?QS.1¢3.1E:ﬁiﬁﬁb%ﬁ’]ﬂilﬂ% JEBN SRR TG

highest hazards were consistently found in the least
active patient group, with a roughly twofold risk for
major cardiovascular events and a roughly fourfold
risk for both cardiovascular and all-cause mortality
in comparison to the reference group of moderately
frequent active patients.

R ERNBARHANGERIEE RS, 5TEMENGT
REBENZRARL, EEXEEOMERBIZBHMRA
HBEME, DI E BT FI2 EIET R AL
POfs

Table 2 Event numbers, person-years and crude event rates per
1000 person-years by frequency of strenuous physical activity at
baseline

Incidence/mortality rate
(95% Cl) per 1000
Events Person-years person-years

Major cardiovascular events

Daily 24 12873 18.6 (125 t0 27.8)
5—6x week 29 13955 20.8 (14.4 to 29.9)
2—dx fweek 61 3538.2 17.2 (13.4t0 222)
1-dx/month 39 1496.0 26.1 (19.1 to 35.7)
Rarely/never 29 624.5 46.4 (32.3 to 66.8)
Non-fatal cardiovascular events
Daily 1 1211.7 1 (5010 16.4)
5—6xweek 24 13513 17.8 (11.9 to 26.5)
2—dx fweek 42 33826 12.4 (9.2 to 16.8)
1-dx/month 26 13721 19.0 (12.9 to 27.8)
Rarely/never 9 476.0 18.9 (9.8 to 36.3)
Cardiovascular mortality
Daily 14 14819 9.5 (5.6 to 16.0)
5—hix week 10 16179 6.2 (3.31t011.5)
2—dx fweek 19 4188.1 452910 7.1)
1-dx/maonth 15 1849.8 8.1 (4910 135)
Rarely/never 23 789.8 29.1 (19.4 to 43.8)
All-cause mortality
Daily 24 1481.9 16.2 (10.9 to 24.2)
5—hix week 14 16179 7 (5.1 to 14.6)
2—dx fweek 32 4188.1 6 (5.4 to 10.8)
1-dx/maonth 26 1849.8 14.1 (9.6 to 20.6)
Rarely/never 35 789.8 3 (31.8t061.7)
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Exercise training should be planned in three stages ...

BN ZRN R LR 9 =1 B ER

The initial stage #)#RF EX

4-6 exercise units during 1-2 weeks — J& I & & & 7)l|
Z4-6

Exercise duration: short (i.e. 15-30 min) JI|Z:A0 % : 55

ZHosE K

Exercise intensity: low )|

v

The improvement stage 581 E%

Exercise duration: gradually prolonged up to = 30-60
min YZRET 5 B HTIE < EI K307 T 216057

Exercise intensity: gradually increased up to target

values V)I|ZR32E : 2L 1B INE| B inEI 458 E

\

The maintenance stage fa @415/ B

Gradually increase exercise intensity and/ or
exercise time if tolerated A0 & it 2 5 18 007)|| 2Rz
FEF0/353)|| ZRAS &

- Preparation, £
- Adaptation, &N
- Verifying the individual response and

tolerability 1036 8 & B MA R N 53&E N BE 77

- Increase exercise capacity and
physical fitness 12 &G o gE 1 F1{ABE
- Improve muscular strength and

endurance tE AL R0 A

- Improve flexibility and

coordination I & Z #1111

-Long term stabilisation of
improvements achieved ;A E{<HAIFE ERSH B
I
-Stabilize adherence to regular
physical activity and exercise

training RIFB TR ABLEEN)IZGR SR, FHER

=

E
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Components of exercise based training interventions
WEFFPNRE

Aerobic
endurance
training

A &M 7)1 Zx

Exercise to improve flexibility, Perception training,
agility coordination, balance, ... body awareness,

Modified movement games and practical skills of

team games ... self-co roI
%ul}”zﬁ\\ % \\

E} LR BE

Resistance
training
BB IR
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Implementation of exercise Training in cardiac rehabilitation

EEpillZhE O TR E PRI A

Careful clinical evaluation including: risk stratification,
symptom limited exercise testing

PMENEIEER TS, 15 RIRDE. mkrzami}w;muifc Py

Individual objectives of the exercise program

N o

Individual exercise prescription and training protocol

N AIEE I YaES i; N
Individually dosed and adapted exercise training
BEF D AIREAIBIIERIEERN I S *

Control of efficacy

Modification and adaptation of the exercise prescription and training protocol referring to the patients objective medical and subjective health status

IFFF AR H] sEEEEMES S RN TR S RSN SIS S =



How to set up an exercise program in cardiac rehabilitation

FEOEREPUNENREIER T 5

Exercise training should be prescribed on an individualized approach after a careful
clinical evaluation including

NESIFANIERITHEE, SIETIECEllg, S25E:

- risk stratification,

X AN
- symptom limited exercise testing
FEARBREI M B aha

Only based on careful clinical evaluation that risk stratification and symptom
limited exercise testing exercise training (i.e. aerobic endurance training) can be
performed in safe and effective manner.

/\ﬁ?’_ ﬁﬂziﬁﬂiﬂlﬂﬁll"ﬁkﬁ{ﬁﬂ’]ﬁuk?‘ #%Ef\ | XL B 73 ZRANREAR BR ) [ i sl i 2 2
ERRNAHUHTT,




Implementation of exercise Training in cardiac rehabilitation

IR ER 8 IS ENI| ZRAY R

Individual ex/e\ruse rescrl tion and tral ning protocol

Based on the results of the clinical ev;?ét}gét]]_ &) ré/,ﬁgr on %L’I_L1 eceive individualized
y 5N =.F:|:

exercise training recommendations: /Ny SR 2RI :

'tralnln Oa|S l.e. Improve exercise Ca aC|t , mUSCUIar stren th)
(RIning B03ls fSsimbrove exercse capacity 8

- trmL #agtm&ggu%e&ﬁ ﬁé?%,e@lﬂ%@%?ﬁﬁlz}ﬁ.r)"ng' moderate resistance training ...)

- training content (i.e. cycle ergometer, treadmill, nordic walking, resistance

training u5| ng weight machines and elastic bands, ..)
WEAS (ttll[lft’*lbii f‘t@.:. HEFTE. R AEIREFEAHFAENZ )
- training method (i.e. stea ¥state trammg interval training ...)

W& (BB h*ﬂkm |Eﬂ%’ﬂ'l“$1lléﬁ
—tramm&mtensﬂ; l.e. max eak % 1RM ...)

JI%52/E ( tban ijze YEE, %’% oLE, —REAMABEDL
- training duration (|nd|V|duaI trammg umt (| e 30-60 min) and superwsed

tramlng program i.e. 3-6 months

ZRSE_ ( 1ZM’61|| ? 30-607%4) FEUMEEEmIF FRIAIME (BlASEE3-67R)
- training frequency .e. 3-7 exercise units per wee

WZRsnzs ( Ebal |RAIIERS-7)R)




Exercise testing on cycle ergometer — variable obtained and documented

NERZEB)l- S EEE/ miP F1oR

,maximal exercise capacity” IR KRG LEHIE &
KBt =2 7,

heart rate and 10>3F]
ECG are monitored throug_ out the exercise test 10> B [E]

HEEA TN A AR
= heart rate max (HRmax) mARIDE
= signs of ischemia 1y A/LER [N 5T R
= Arrhythmia IDZEARSTF
= ..

= maximal workload achieved variable obtained £ \§ QQ Naxpe (}Jan'

monlly

4 4

At rest and in the last minute of every stage K S & — X
MixE— 7

blood pressure I+
BO;% scale for rating perceived exertion I XYl J& 55 B {H&

mptoms (chest pain dyspnea, dizziness, discomfort ...)
Rk (1095, TEIRERE, LR, 3. o . )
Exhaustion A& IR

44 4 40
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Implementation of aerobic exercise training in cardiac rehabilitation
mode of exercise training

I|:,\ *I 1 I 2 \ SC \\
v continuous aerobic endurance T
exercise training is the standard  *» ——

v BEEREWNDIIIGENERE

v’ Aerobic interval training

v BEEEMEIIZ e
v' High intensity interval training
v S58E B1ER )14k

v’ Sprint or short (term) interval

@
3
s
2
£
@
g
=
|
o
3
g
=
a
2
S
<

training are
v (BRI R I ZR SR A A (B8] BRI I 2k - “jﬂ I ( H ﬂ Mm I I
o LAY T
-t | Mﬂlﬂj AL ULV ;




Continuous aerobic endurance exercise training
- exercise prescription -

FEE %R Sl 71 B E)I| 2k

-EENh 7 -
Intensity Duration
R fE VRN
=% of maximal heart rate (HRpeak) >5upto =60 minutes
g O (RE =] iy MZF5EFI60 54
- 65-75% Hrpeak (IOVFKIEE) ) 75859 Frequency
=% of heart rate reserve (HRR) SR
> ILZRIEFE DL y
- 40-60% of HRR (D\EAES) ™ 60-70% 3-5 (t7()1day:ha Weekk/
=>exercise workload based on % of maximal most days the wee w
workload achieved 1/E3-5 (7) 95/1955’\]?7?

> BEFIRINHZEKEIAEIREN)IGRE T
- 40-60% wattmax (FA4FIE(E) = 60-80%
= Borg scale for rating perceived exertion
=>BorgE 15 I E MRS BT E
-12-14RPE  (EWMIEFHROETE) & >15
=% VO2peak if available

S BARABIEE (08)

40-80% VO2peak (RAFEHRZIFE)
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How to calculate target heart rate using heart rate reserve
(Karvonen formula)

EEROEMEITEBRINLDE (FAAN)

100+

The heart rate reserve (HRR) is the
difference between maximal heart
rate and resting heart rate, as
determined in maximal exercise stress
test.

DS (HRRIEEADERE B LK
ZRNES, ERAEH RN AHH

l

80 -

beat/min

70 -

60 -

N O

Example calculation — target intensity 60% of heart rate reserve

LA - BinseE60%RY DR iE S

Resting heart rate = 60 beats/min

AR RIOER =60 JX/B 7
Maximal heart rate in exercise test = 100 beats/min

GEfMP PR SR AR =100 R/ 73 %

Target heart rate for exercise training = 60 + (100-60) x 0,6 = 84 beats/min.

BENIZREY B ARG =84 R/




Aerobic endurance exercise training
- exercise prescription -

B EiMH 7 zEhIZk
-aEik 75 -

Advantage of % of heart rate reserve i.e. in patients with If HR is used for exercise prescription and
DEFEELEENUATNRREEET control == ~
= Chrono tropic mcompetence, MR OERTizshb 7 =]

> IR MEINEE

=medical therapy have to be taken into

E>B€E‘ blocker therapy account (i.e. beta\blocker therapy) "
= B-ZRBEHTIETr ru)é\;ﬁ%ﬁf\l:%/ (Ebung- ,vJZN?H,Fﬁ; 55
g

Advantage of % of maximal workload achieved i.e. in

patients with = exercise intensity must be defined in as

intensity that was achieved in stress test

RABEIEHNARTERS AT EEEF without pathological symptoms
= atrial fibrillation =2 1GE5REUNATE X N TERBEHEEIEIRN A
o R A M ERSN sl el e

~heart transplant recipient = exercise heart rate have to be defined clearly

2> IO E R below ischemic threshold (at least 10 beats/
In these patients min) _ N N .
3T it g 2= > IEEONRNBRAE X ERIMFEN T (E

MEFE11E10,%/55 £)

= Borg scale for rating perceived exertion and
= “Breathing rule” breathing rate should allow speaking

= Borg & 3R 1T H 3 WL 2K 77 2% 5 13 A0 R O A0 001 N
RN 1% EFHIE
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Patient: 52 years old man post Acute Coronary Syndrome
and PCI
BE: 525 B, [EERKGEEE, SREIRENKT NIETT

=

Medication: 3-receptor-blocker, statins and ASS

Y. B-ARPETEAI. MITRZ51). ASS

140

120

100

80

60

40

20

-— Heart rate

ischemic
threshold

iR I R {EL

IVER)
fh)

watt (E45)

75% HRmax (s&X

= 90/min (%9
and 87

Rest 25

75

100

125

150

Maximal heart rate 118
beats/min

BRIODE 118)K/45

Heart rate at ischemic
threshold 109 beats /min

FRITBRELER: 109/K/50 £

Exercise heart rate clearly
below the ischemic
threshold (at least 10
beats/min) maximal at 99
beats/min

' BE)ORIR 2T R F{E

(ZMOT/ o8ISR A
]R3
Target heart rate 75% of

maximal heart rate at 90
beats/min

BirO0ENRALER (B
190°TF) AY75%



v'To improve practical skills of self-control and adequate handling during physical activity and/or exercise

training to the patient ZE{A T #I&GF/ 1B N2

= BRIEHIRE N FE R IERE S

TheBorg Scale E3%
(Rate of Perceived Exertion, RPE) 3 W4 55 %

20

19 extremely hard B2 H R}
18

17 very hard JE'&E EHM

16

15 hard / heavy B

14

13 somewhat hard & S ¥
12

11 light FZ#

10

9 very light R34

8

7 extremely light £l
6

The Borg scale (rate of perceived exertion (RPE)) is used to
subjectively assess how the individual perceives the intensity
of the performed exercise on a scale from6 to 20 points

BorgE%%(Eijuﬁ;uﬁm(RPE))ﬁ%?EXMJF{ENMDHE&
MBCHMEEEE, SEEZ6%/20%

It can be used as a supplement to other tramlng regulation
options, as well as to facilitate developing body awareness to
the exercise load.

l:_JLM’E REABIIZ
GEN ] AlRE’J?i@o

Target values are RPE 11-14, comparable to light to moderate
exercise intensity .

BiMENRPE 11 - 14, HEATREZRENENEE.,

IR T, R DA # S R3S

Prof. Dr. Birna Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne




, The ‘breathing rule’,”
TR

The ‘breathing rule’,

an activity which can be carried out as
long as breathing still permits
comfortable speech, may also be
helpful

TERANY, — TR ENFIR{YER S MAE
SFEME, AT HTOES), HATaE
S EEEN




Methodological approach to the first and second lactate threshold
in incremental cardiopulmonary exercise testing
BB OmENN RS — T B Z T ELERREN B AR
Binder et al. European Journal of Cardiovascular Prevention and Rehabilitation 2008, 15:726-734
Binder &. (BN MIERARIMBFARERTY , 2008, 15:726-734

\

Fig. 1

T Phasea | ' Phasa Il ' Phasa
15t lactate threshold 2nd lactate threshaold
“asrobic threshold™ “anasrobic threshold®
40-60% of VO, _, 60-00% of WO,
Very light exarcise | ight exercisa Modarate exarcise Heavy exercisa //

Borg scale 6-9
45-550 of VO __
or HR reserve
80-70% HR,__
BL: < 2 mmolsl

Borg scale 10—-12  Borgscale 13-14
55-7000 of WO, 70-80% of VO, __
or HR resarne or HR raserve

Borg scale =14
= B0 of VO,
or HR reserve
= 90% HR,__,
BL: = 4.0 mmuolrl

70-800 HR__ B0-00% HR,__
BL: 2.0-3.0 mmold BL: 3.0-4.0 mmals

Bload lactate concentration

Parcentage of VO,

The three-phase model according to Skinner et al. [9]: relation between blood lactate concentration (BL) and exercise intensity. HR, heart mte: Vo,
oxygen consumption; Borg scale: subjective rating of perceived exertion.




Vanhees et al. European Journal of Preventive Cardiology, 2012 19; :1333-1356

Importance of characteristics and modalities of physical activity and exercise in the management of cardiovascular health in individuals with

cardiovascular disease (Part Ill) fTELM M ERFBEHFNOMERBRERD, AEFEINEHEREEARNEEY E=5D)

Table 1: Implementation of aerobic endurance exercise training in patients with cardiovascular diseasef &iif JillZ&E O M ERFEE S ERYSTHER

Stages E& Intensity 58 & Durationfi'& Frequencysize
initial low intensity i.e. {E58E starting with 5 minutes (in the exercise | Minimum:
stage ~ 40-50% VO,pea. RABEE phase) and progress up to 10 minutes | 3-5 days per week
I ER > 60% Hr,, &AILE MEDHFHA(FEGHIMER), HBMIEK | Target:
> 40% HRR I EfES Z10% Daily
> RPE < 11 EEEFHRITSH/MF11 =
STEREPS
Vil
B8X
improvement stage gradually increase the exercise intensity from low to moderate up to | gradually prolong the exercise training | Minimum:

sRIERTEY

target values, depending on exercise tolerance and clinical status
RISENE M EDAZIRIEshsR B AIGshIF 4T B RUKERTSE, F&H
D ANEIEEhIFER EFNER, ZEREHEE.

from 10 to 20 (up to 30-45) minutes
BHEIEEIRT B M 10D $PIERZE20 (B
F30-45) DH

3 — 5 days per week

Target:
= 5 days a week

— 50, 60, 70, (80%) VOypeax Z=/0)
- 65,70,75HR,,, =
’ ’ X §E3‘5%
- 45, 50, 55, 60% HRR iDEEE =
>RPE 12-14 % SRS BT 12-14 L.
BAZTS5K

maintaining Long-term stabilisation of the exercise intensity and exercise gradually prolong the exercise training | Target:
stage duration achieved during the improvement stage, respectively from 20-45 (up to > 60) minutes, if most days a week
TR R gradually increase exercise duration and frequency and thereafter | tolerated Bin: 1ENZEXE

intensity.
RIFEN ARG R ENIEaIFEN BT E, HEH
DAREIEEhIFER EFNE, ZEREHMEE.

MRATUAMS, FAGEEHATE 20
HIEKZE45 (EE60DHULE) o,

HR = heart rate; HRR = heart rate reserve; RPE = rate of perceived exertion




Changes in cardiorespiratory
fitness in cardiac rehabilitation
patients: A meta-analysis

DIERE BE OGNSR =
=3l

Sandercock, et al.

Meta analysis: 31 studies, 48

exercise groups (n=3827)

XD 31K, 48 Tian)dH

( n=3827)

Results:

%5

Exercise capacity improved by
1.55 METs (95% Cl 1.21—-

1.89), (p<0.001)

SEBEN B 1.5 TSI HENKE
(95% IAEFE %N 1.21-

1.89), (p<0.001)

Mean (95%¢CI) Change in Fitness (METs)

Study name Difference in means and 95% Cl
Difference Standard
in means error

Miller et al. (1984) a 1.750 0.081 ]
Miller et al. (1984) b 2.200 0.083 |
Williams et al. (1985) a 3.500 0.199 E o
Williams et al. (1985) b 2,900 0422
Williams et al. (1985) ¢ 3,000 0156
Williams et al. (1985) d 2,800 0156
Blumenthal et al. (1988) a 0.890 0.284 —
Blumenthal et al. (1988) b 0.850 0.322 ——
Ades & Grunvald (1990) a 1.290 0.326 ——
Ades & Grunvald (1990) b 1.570 0.252 -
Blumenthal et al. (1990) a 1.370 0.217 -
Blumenthal et al. (1990) b 0.320 0.991 L
Lavie (1993) a 1.900 0.206 E o
Lavie (1993) b 2,200 0.235 -
Ades et al. (1995) a 0.860 0.244 -
Ades st al. (1835) b 1.090 0.443 —a—
Lavie & Milani (1995) a 2.300 0.153 =
Lavie & Milani (1995) b 2.400 0.318 —
Dressandorfer et al. (1995) 1.090 0.078 ||
Brubaker et al. (1996) a 0.200 0.096 m
Brubaker et al. (1996) b 2.300 0.096 |
Balady et al. (1996) 2.900 0.133 =
Wosomu et al. (1996) (a) 1.400 0.244 -
Wosomu et al. (1996) (b} 0.700 0.242 -
Shiran et al. (1997) 1.500 0.347 ——
Lavie & Milani (1997) 1.400 0.247 -
Nieuwland (1988) a 1.300 0.383 ——
Nieuwiand (1988) b 1.340 0.303 ——
Carlson et al. (2000) 0.400 0.186 Hil-
Belardinelli et al. (2001) 1.460 0.248 -
Hao et al. (2002) a 1.400 0.456 —i—
Hao et al. (2002) b 1.800 0.554 ——
Hao et al. (2002) ¢ 0.500 0.667 —
Vondar-Muhll et al. (2002) 1.100 0.213 -
Gordon et al. (2002) 0.450 0.335 +H—
Seki stal. (2003) 0.080 0.159 E 3§
Hevey et al. (2003) a 3.340 0.499 ——
Hevey et al. (2003) b 2.920 0.431 ——
Lear et al. (2003) 0.100 0.243 -
Milani et al. (2004) 0.430 0.099 |
Arya et al. (2005) 4.900 0.111 |
Adams et al. (2008) 2.100 0.187 E 3
Seki et al. (2008) 0.510 0.211 -
Milani & Lavie (2010) a 0.460 0.218 -l
Milani & Lavie (2010) b 0.680 0.073 [ ]
Kosydar-Piechna et al. (2010} 0.500 0.239 —l-
Shabani et al. (2010) 3.000 0.260
Onishi et al. (2010) 0.250 0.143 r T

1.550 0.175 <

-6.00 -3.00 0.00 3.00 6.00
Decreased Increased

Fig. 1. Forest plot for mean point estimate of change in fitness due to cardiac rehabilitation, Legend: Points are mean point estimate (squares) with upper and lower 95% confidence
intervals for the difference between pre- and post-cardiac rehabilitation measures of cardiorespiratory fitness (in metabolic equivalents). The overall mean point estimate [ +95%
Cl) is based on a random effects model. Miller et al. [27], Williams et al. [31]; Adams et al. [32]; Ades et al. [33]; Ades and Grunvald [34]; Arya et al. [30]; Balady et al. [16];
Blumenthal et al. [35,36]; Brubaker et al. [29]; Carlson et al. [37]; Dressendorfer et al. [38]; Gordon et al. [39]; Hao et al. [40]; Hevey et al. [41]; Kosydar-Piechna et al. [42]; Lavie
[43]: Lavie and Milani [44]:; Milani et al. [45]; Milani and Lavie [46]; Lear et al. [47]; Wosomu et al. [48]; Shiran et al. [49]: Nieuwland et al. [50]; Ayra et al. [30]; Adams et al.
[32]; Sekiet al. [51]; Seki et al. [52]; Milani and Lavie [45]; Shabani et al. [53]; Onishi et al. [54].



Minimum amount of physical activity
for reduced mortality and extended
life expectancy:

a prospective cohort study.

B FE T R MK FNARF ap iV &= 1

EoE: — T RIBEMERATITAS .
Wen et al. Lancet 2011; 378: 1244-53

Higher activity levels associated
with higher relative risk
reduction

W SHNENKFESRSNERN
kS (RE=ES

Vigorous activity leads to greater
risk reduction than moderate or
low intensity activity

BIZNoh R EE R e E 1Tk
BERF{REE 2 X2

All-cause mortality reduction (%)

50 - Vigorous
Moderate
— Total
40 -
35%
ol
29% _
30- l o
20%
20 A
14%
A
10
0-r T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100

Daily physical activity duration (min)

1
110

Figure 2: Daily physical activity duration and all-cause mortality reduction

In primary prevention it is well known that higher exercise volume

aerobic exercise training is more effective to improve exercise capacity and to
reduce overall mortality. On the other hand by increasing the intensity similar
effects can be achieved by shorter exercise boots.

IRERERN, EXRIABAR, SIEHIERNE
O_ == BItmbniREE A4S EE AT AR

Y —— Tl

=Ry

T T

FA RS IEHENNBRREARTECERERY,
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Interval training

B] &R 14112k

An Interval training mode is characterized by a alternately short bouts of high
intensity and phase of recovery.

BIENMEIIZAR VAT R R R B ENEE S @B IIGMNMEMN .
Thus an interval training mode would allow to exercise with at least short high-
intensity alternating to bouts of low or moderate intensity.

Eit, BEMEINGHEIVEZR DR TFREENSEE NG FEE)IZR
REHIT,

In cardiac rehabilitation mainly two types of interval trainings protocols have been
in focus of science and implementation:

TOERER, TEZEMMRENEIE)IGAEERZE LNRMRSEHNE R
msprint or short-term interval training

= | &) R R 453N 45 BA (8] 8 1)1 25

= and high-intensity interval training (HIIT).

M 552 E (B8R IE |25




Implementation of aerobic exercise training in cardiac rehabilitation
mode of exercise training

DERE B S IEshIZRRIE e A
IEoI| 2R 8T

v" Aerobic interval training W g
v [BIERTER FlllZR |
v Spr.in.t or short (term) interval T r"{ H ( H 10T HH p
training ik }L“ o RIS “
v AR R A Rl AR ﬁﬁmwﬂlﬂm
gk R

v’ High intensity interval training

v S5aE B &Ll %k




Sprint or short (term) interval training|B) &% %9 Rl 1)I| 2x 8% %5 BA 1% 1B) &7 1| 2%

Phase | (warm-up) &
two-minute warm-up on the cycle ergometer 2R
with no or with very low resistance & fafi7 el IEE K I A far

Phase Il (interval training) [B1 &)l 2R
alternately 3 & 1#1T

- short (20-30s) high load phases at 85-100% of maximal achieved

exercise load/heart rate and 855089 (20-30%)) =38E1)%Zk
MEx, EREIZEAKEGERAE/IDENE5-100%.,

- recovery phases with no or with low load

(40-60s) ZAHRABR/NMARHIK E E (40-607)
» 10 repetitions of these intervals

8 XN EIZR10k L L

Phase Il (cool-down) Z2IH R E%
three minutes of cycling without or with very

low resistance 373 F RIS E A REEIEE

06 £ HE 101 ] /»/j\/ 8D
Tabarly Wl 98 || Spo2
25 mmis 10 mm/mV
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characterized by aIternatlng short bouts of hlgh—
intensity exercise followed by a long recovery
phase at minimal load typically twice the length
of the exercise bout R X2 ENEE 558
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High intensity interval training
= 5% E (B8R 1)1 2k

Warm-up Cool-down

85-95% 85-95% 60 -70%

60 —70% 85-95%

4 minutes || 3 — 5 minutes

8- 10 minutes 4 miutes| & |4 minutes|

Active pause 60— 70% 3 minutes
Active pause 60 - 709 3 minutes

7]
@
]
=]
£
£
™
~o
2
o
~
|
(=]
(=)
@
n
=
<
o
@
=
S
<<

Acrobic exercise intensity assessment and prescription in cardiac rehabilitation:... Mezzani et al. Eur J Prev Cardiol. 2012

Table 2 Protocol recommendations for HIIT

Frequency 3x/Week
Duration 40 min
Modality Treadmill/hill, cycle ergometer. Increasing speed or incline
Intensity Interval=85-95% PHR
Rest=passive—70% PHR
Interval times 4x4 min intervals
3x3 min recovery
Warm-up 10 min at 60% PHR
Cool-down 5 min at 50% PHR

HIIT, homeostasis model assessment-insulin resistance; PHR, peak heart rate.

High-Intensity interval training in patients with lifestyle-induced cardiometabolic disease: a systematic review and meta-analysis Weston KS, Wisloff' U, Coombes JS. Br J Sports Med 2014:48: 1227-1234



Aerobic Interval Training vs. Moderate Continuous Training in Coronary Artery
Disease Patients: A Systematic Review and Meta-Analysis

N/ VERENEESMER RN vsHFREIFTEMING: — PN ARREEMFAMEEZD
Pattyn N et al. Sports Med 2014 DOI 10.1007/s40279-014-0158-x

A meta-analysis = 9 studies; including 206 CAD-patients
IMEEDT=-0TMAR; BiF2062E0NREE

Results: Aerobic Interval Training results in a 1.60 ml/kg/min larger benefit in peak VO,
compared to Moderate Continuous Training in patients with CAD.

ZR: WTEORERE, BESREFRIIIGELEPFEEFEIEISG, sEERAaSEEEM1.60

ZEF/F /D

Aerobic Interval Training ‘ 20.5% increase in peak VO,
B8R %A =2k HREIEEEN020.5%
Moderate Continuous Training 12.8% increase in peak VO,

REBERSAMIG 0 ) EERIEEEN12.8%
Limitations: small sample sizes and the large inconsistency and heterogeneity between the
study results in the included studies

BREFATEN, HRERFFEBRRNA—EENFmE

Prof. Dr. Birna Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne



Interval Training Versus Continuous Exercise in Patients with Coronary
Artery Disease: A Meta-Analysis
maOA B E R SR AT EE MG — N EER DR
Elliot et al. Heart, Lung and Circulation (2015) 24, 149-157

Six studies including, 229 patients with CAD (EF < 40) 99 (randomized to INTERVAL)
were analyzed

6LAR, BIE229RE OVEES (5MpE<40) , HP99REE (BENAZIERA) Hoth

— Patients in the INTERVAL group improved their VO2peak by 1.53 ml/kg/min (95% Cl 0.84
to 2.23) more than the CONTINUOUS group (Overall Z=4.33, P = 0.0001).

- [BEUIGAHENESE (95% O\IEIEER 0.84 - 2.23) 1BEEIFEIZRAENEE, FEREEES T
1.53ZF/F5/98 (S4k Z=4.33, P =0.0001)

— Patients in the INTERVAL group improved their VO2peak at anaerobic threshold by 1,95
ml/kg /min (95% Cl 1,24 to 2.67) more than the CONTINUOUS group (p = 0.0001).

- [EIEUGAEERE (95% OEIEE 1.24 - 2.67) HBLLIFE)IGAERE, TER THEESIE
EIEI0 T 1.95=H/F5e/2%.(p = 0.0001).

» This isimportant in the context of a 10-25% survival advantage with every 3.5 ml/kg/
min improvement in VO2peak.

> RERSEBESIS ER/TR/OWHINE, FHREFMBEBRI0-25%NERT, RE

Prof. Dr. Birna ngrnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne



Cardiovascular risk of high- versus moderate-intensity aerobic exercise
in coronary heart disease patients.
w/OVE B E =EEA 55 RaE A |0 M E %% X L XT B
Rognmo et al. Circulation 2012;126: 1436-1440

Aim to evaluate the risk of cardiovascular events during organized high-intensity interval exercise training
(HIIT 85-95% HRpeak) and moderate-intensity training (MCT 60-70% HRpeak among 4846 patients with
coronary heart disease

BRZE L4846/ 0VAEB TR HANSBE HESEERIIZG ( S52EEENE)%k 85-95% /1L
RIgE) MPFaEINE (PFREFEMIIZ 60-70% OFIEE) IOMEFRRENE,

Results:

ZHR:

MCT: 1 fatal cardiac arrest during moderate-intensity exercise (129 456 exercise hours)
PEREIFEMINIEG: HINURE RO RS (1294561507 \EY)

- rates of complications to the number of patient-exercise hours were 1 ner 129 456 hours

B AT B H ETEAEZER 1 [ 129 456/)\B5F Table 2. Major Cardiovascutar Complicafions During Medically Supervisad Exerciss in
Cardiac Refabiitafion
HIIT: 2 nonfatal cardiac arrests During high-intensity interva Sar A T
exercise (46 364 exercise hours) Paflnt  (319) gy Center (Ve Compicafion Intensity
=R ERIENMIIZR: FEHI2)RIEEN AR RN OIS 1 t 8 Fgliic A0 CwdwarsF o M
(463641z5h/\B) z P B Fglic A8 Cwiwws K Hp
- rates of complications to the number of patient-exercise ] ; B beend W0 Carac a1 i
hours were 1 per 23 182 hours ? indicatss male; ¢, famal; . fatl, and N, ponfa,

WA B H L E A LR N1/ 23182/\FF

Prof. Dr. Birna Bjarnason-Wehrens,

Yo 44 4. L .t 11 o1 C




Aerobic interval training and continues training equally improve aerobic exercise
capacity in patients with coronary artery disease: The SAINTEX-CAD study
B ERE R F ) ST LR )| e RF i E B Rk E R B E B FIE6EE
SAINTEX-CAD %

Randomized study to compare the
effects of 4 x 4 min protocol 85-95%
HR, ., (HIIT) compared to moderate
endurance training 70-75%

HR._ (MCT)

X H4 x 47 E 5 ZE 85-95% E K
D (S8 E (e &k 1%0)||125) A =5

o FE it A 25 70-75% 5% A0 & (

Conraads et al. Int J Cardiology 179 (2015) 203-210

o

A. AIT programme (38 min)

d

b C b C b C b C

10 min

[ 4min [3min [ 4min [ 3min [ 4min [ 3min | 4 min | 3min

B. ACT programme (47 min)

a d a
Y o = T L .
FoREREM4R) R e0kE
i FoE R AT | ZR) SR B
5min 37 min 5 min
. Fig. 1. Visual presentation of the AIT (A) and ACT (B) programme. a = 50-60% of peak VO, 60-70% of peak heart rate, 11-13 Borg scale, no shortness of breath. b = 85-90% of peak VO,,
N = 200 CA D— Patl e nts; 90-95% of peak heart rate, 15-17 Borg scale, shortmess of breath. ¢ = 50-70% of peak heart rate. d = at least 60-70% of peak VO,, at least 65-75% of peak heart rate.

M=E=2004 BRIk EIRES
EF > 40%;

5t 0 53 88> 40% ;

3 exercise units/week

3N BEEIETT/E

12 week CR

12 J%rﬂ}_,ﬁ@r Birna Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne



Aerobic interval training and contious training equally improve aerobic exercise
capacity in patients with coronary artery disease: The SAINTEX-CAD study
BlEEB EINGMIFEEE RGERFAERRNIIKEREEZENERE
sBES1: SAINTEX-CAD 5%

Conraads et al. Int J Cardiology 179 (2015) 203-210

Results: % , = |
4L B . g ] NS
T | - s
no advantage for one of the exercise ~
modalities was found € 2. NS T
REMATEH AKX Z—EHME, = \
3 =
c
VO/z_peEak ‘o 10-
EEEIEE &
HIT. (B 5aE B8R 1EIIZR) : 23.5 5.7 =
vs. 28.6 + 6.9 mL/kgl/mint +22,7% 0- . .
MCT (R FF g ERFEEIZR): 22.4 £5.6 6 12
vs. 26.8 6.7 mL/kgl/mint +20,3%; Test moment (weeks)
P (tlrn\e) 010011 P (interact'ion) ns. Fig. 3. Percent changes in peak VO in AIT and ACT after 6 and 12 weeks. Data are
N - p (AE + SEM:* = significantly different from baseline (p< 0.001); ** = 6 weeks diff
p (H—'“ETJ) 0'001' p (XE) ns. ;?;ii]‘;cant]y from 131%:1;;?};_ Uijll;f;ljj;nrilz —Iisr]i::?;g]]i:iﬁcm'lt; black bm'swiem'l';lglzi
bars = ACT.

Prof. Dr. Birna Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne



Aerobic interval training and contious training equally improve aerobic exercise
capacity in patients with coronary artery disease: The SAINTEX-CAD study
BIENER I GHIFEEERIIGERFNEDRIKEREENERE
sBEST: SAINTEX-CAD 5
Conraads et al. Int J Cardiology 179 (2015) 203-210

Mean training intensity e
:Fiﬁji}”ﬁ\gﬁfg A. AIT programme (38 min)

AIT group: 88% of peak HR . & & B & E & B @
AITAH : IDEIE{ERI88%
ACT group 80% of peak HR
ACTéH : lD%lﬂ%'fEE’{lSO% 10min | 4min [ 3min | 4min | 3min | 4min [ 3min | 4min | 3min
during the 12 week intervention

12E 89T A |

Overall compliance
BRI a d a
AIT group 35.7 £ 1.1 training sessions
AITZH 35.7 + 1.1 JIIZRIATS

ACT group 35.6 £ 1.5 training sessions.

ACTQH 3 5 6 + 1 5 -U | | 2? H{ == Fig. 1. Visual presentation of the AIT (A) and ACT (B) programme. a = 50-60% of peak VO, 60-70% of peak heart rate, 11-13 Borg scale, no shortness of breath. b = 85-90% of peak VO,
- . - . =/ -Ij 90-95% of peak heart rate, 15-17 Borg scale, shormess of breath. ¢ = 50-70% of peak heart rate. d = at least 60-70% of peak VO, at least 65-75% of peak heartrate.

B. ACT programme (47 min)

S5min 37 min 5 min

No adverse events were reported
during the training sessions.

NEATRREINA R,

Prof. Dr. Birna Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne



Aerobic interval training and contious training equally improve aerobic exercise
capacity in patients with coronary artery disease: The SAINTEX-CAD study
BIENER ) GHAIFEEERIIGERFNEDTRIKEREENERE
sBEST: SAINTEX-CAD #fi5
Conraads et al. Int J Cardiology 179 (2015) 203-210

Conclusion:

43

—a 12-week AIT and ACT intervention equally improve peak VO2, peripheral endothelial function,
QoL and some cardiovascular risk factors in CAD patients.

R 12EANEEEE RIFNEFEEFERIIIGEF NS RIKEREENER =
IEE. EBREINEE. EEhRE—LE0O0nERRXREZ.

-both programs seem to be safe for CAD patients.

-M T AEUFRTFERDKRFEEELELEN.

-sustained AIT at 90-95% of peak HR during 4 min is hardly feasible in CAD patients.
N F IR RES, FEADTNEEERRINIZG (90-95% 0LFIEE) JLFAFTT,
-when using continuous exercise training, a sufficient training intensity should be performed,

which may be more than the 70-75% of peak HR of the baseline evaluation as used in a number of
previous studies.

-EEERTIEEMEIZR, NEEIEH)IZaE F 1T, XAIRELL 2BIF SRR HE
AR 2 1 LAY ORIE(ERIT0 - 75%8EE 5.,

Prof. Dr. Birna Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne




The long-term effects of a randomized trial comparing aerobic interval versus continuous
training in coronary artery disease patients: 1-year data from the SAINTEX-CAD study.
EEAR BRI I ER AT MR |14 0 33 ARSI KR R BB KEAURAIIAR : SAINTEX-
CADIR RV FEIE
Pattyn et al. Eur J Prev Cardiol 2016 pii: 2047487316631200.

- nine patients had an adverse event during the follow-up period

EhEAET, HBIRRELMARRN

- the number of adverse events was unrelated to the training intervention arm.
AR NSRS T INFER Tk

- both peak and submaximal exercise capacity parameters remained stable at 1-year of
follow-up compared to post-intervention

SN ANEHELE, BiA1FREEEENIEENIR&ZREMEE ] S EUIRFIRE

- physical activity behavior remained constant from post-intervention to 1-year of follow-up
M NBERIFETA 1 EX AT E, ABRKITIANAE

For both physical fitness and physical activity parameters, the AIT and ACT interventions

were equally effective.
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Prof. Dr. Birna Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne




The long-term effects of a randomized trial comparing aerobic interval versus continuous
training in coronary artery disease patients: 1-year data from the SAINTEX-CAD study.
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SAINTEX-CADHR R Y1 EEIE
Pattyn et al. Eur J Prev Cardiol 2016 pii: 2047487316631200.

»significant correlation between the changes in physical fitness
during the intervention and the physical activity levels after the 1-
year follow-up, was found,

suggesting that those who improved their physical fitness more had
a higher motivation to adopt a physically active lifestyle.
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Prof. Dr. Birna Bjarnason-Wehrens, Institute for Cardiology and Sports Medicine, German Sport University Cologne




Aerobic interval training versus continuous moderate exercise after coronary artery

bypass surgery: a randomized study of cardiovascular effects and quality of life.
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RIFEANA S
Moholdt et al. Am Heart J 2009; 158: 1031-1037
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AIT(E R EEEINS): 27.1+4.5vs30.4 +5.5 mL/
kg /min~1, P <.001

MCT (FFEEtE b FEaR B 1)I14R) : (26.2 £5.2vs 28.5+£5.6
mL/kgt-min~t, P <.001

(group difference, not significant).
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AIT: 30.4 £ 5.5 vs 32.2 + 7.0 mL/kg"¥min™%, P < .001,
MCT: 28.5 £ 5.6 vs 29.5 + 5.7 mL/kg™1/min~ ns
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The results indicate that AIT and MCT increase Baseline . 6m
VO2peak similarly in the short term, but with

better long-term effect of AIT after CABG.
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VO2eak in AlT and MCT ot baseline, 4w, and 6m. The bars represent +
SEM. *F < .05, group comparison.




High Intensity Interval Training in Heart Failure Patients with Reduced
Ejection Fraction
5 [ %5 A 0 80 N BB B E 1S53 E (8] 8R)I 2k
Ellingsen et al. 10.1161 /CIRCULATIONAHA.116.022924

261 patients with LVEF <35% and NYHA II-lll were randomly assigned to HIIT at

90-95% of maximal heart rate (HRmax), MCT at 60-70% of HRmax or RRE.
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ZH, (RAOLFERMNWO-95%) MPFREFLE)IGH (60% - 70%HNEANLE)

Results

SR

Change in left ventricular end-diastolic diameter from baseline to

12 weeks was not different between HIIT and MCT, P=0.45;

MEZZEE12RF, HITASMCTAMBLL, AOZEESFKAERENILESR, P =045,

There was no difference between HIIT and MCT in peak oxygen uptake, P=0.70,

none of these changes were maintained at follow-up after 52 weeks.
HITASMCTHMNIBEZEBELES, P=0.70, E52RAGHMMEIFTTF, XLETHIIREERT,

Serious adverse events were not statistically different during supervised intervention or at follow-up at
52 weeks (HIIT 39%, MCT 25%, RRE 34%, P=0.16).

WEHBFIS2 A GRIRETAEEL, mEARKRNSEHH IR LNARE (HIT 39%, MCT 25%, RRE
34%, P=0.16)

Conclusions—HIIT was not superior to MCT in changing left ventricular remodeling or aerobic capacity,
and its feasibility remains unresolved in heart failure patients.
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Aerobic endurance training in phase Il cardiac rehabilitation
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Individually dosed and monitored
training on the cycle ergometer
is the standard method
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Advantages of this form of training are:
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- the load can be precisely dosed and
graded
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- the ECG can be registered and arterial
blood pressure controlled throughout

training
-EMZREAE), B PASERSiC5 /08B EBHIEHI sk &
-the use of pulsoxymeter is possible if necessary
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Patienten-Daten

) o Aligemein Medizinisch Profile
Aerobic endurance training on a
Cyc | e e rgo m ete r Profilname * ’ Standard_30min v  Erweitert ~ Ubernehmen Verwerfen
ee=p [y e sl : SE SRR AR [ (/i) - Cn/h]
30 4,5 - 4,5
80 F4,0 - 4,0
70 F3,5
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Steig. [%] * 0,0 <|»]

Anheben Dauer [min] * 2 41

Training Dauer [min] * 24 4| Geschw. [km/h] * 00 4|
Steig. [%] = 0,0 <|»]

Absenken Dauer [min] * 2 4|

Erholen Dauer [min] * 1 4| Geschw. [km/h] * 00 4|»
Steig. [%] * 0,0 4|
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Training program on a bicycle ergometer

Lastkurve Pulskurve ——s——  Diastole —a—— Systole

Phase | (warm-up and adaptation phase)

150 —200 | — 200

Exercise Intensity: 50 % of the optimal training w1 i 5 - [mmHg
workload | | |
. ) ~150 1 =150
Duration: 2-5 minutes 100 W\ ,
- 100 ' _ 100

Phase Il (gradual increase in workload) ‘

Exercise Intensity: gradual increase in the 2 TM .
workload by 5-10 watt steps every minute My 2\
until the optimal exercise workload was reached |
Duration: at least 5 minutes 2 4 6 8 0 12 14 | 16 18A 20 2 min

Phasel Phase ll Phase lll ' Phase IV

Phase Il (training)
Exercise Intensity: 100 % of the optimal exercise workload

Duration: > 5-10 minutes in the first week of the rehabilitation program, starting in the second
week the exercise duration is gradually extended
by approx. 3-5 minutes each week

Phase IV (cool-down)

Exercise Intensity: between 0 and 25 watts
depending on patient’s tolerance
Duration: 3 minutes
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Exercise training on cycle ergometer with monitoring
variable observed and documented
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monitored throughout the exercise training
BANES Iy

= Exercise worhoad achieved

=5 IEEIE
=heart rate and ECG are monitored throughout the

exercise training
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=>Pulsoxymetry (/n selected patients if necessary)
SKEINENE (EUEFER T NIEEEHIT)

\__

At rest and every three minute

(USUNESTERpaE

=blood pressure measurement (in selected patients)
>MENE (NEEE)
= Borg scale for rating perceived Exertion
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Exercise training on cycle ergometer — in cardiac patients
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The most attention is paid to ECG response to exercise
X ENE B GEROE B RN
- signs of ischemia (ST depression/ ST elevation), chest
pain, dyspnea, arrhythmias ...), -

IDALERMARAE (STERRR/STER EFT) , Bafe. IFIREME. OMEXE ...
- arrhythmias (new, not yet known, occurring during the
exercise training ...)

MERE (B9, mBERA. EshillZkes HIn)
as well as blood pressure response to exercise
A BB fE & R N
- inadequate blood pressure rise (systolic BP 230-260; diastolic BP > 1j§mr;1|:|@9)w&rr
M EFARE (f8E230-260; 8F3KE> 115 mmHg) W .
- drop in systolic blood pressure (> 10mmHg) =]
Y45 E T (> 10mmHg) fo s

Other symptoms (chest pain dyspnea, dizziness,
discomfort ... Borg-scale?)

HimEIR (s MEIREM. L2 AN5&E.. Boraa& ?)




Aerobic endurance training in phase Il cardiac rehabilitation

ﬁﬂ—lzll EX/LJ\HE §<§E’jﬁ _Lﬁ'lﬁjj 'IJ

Individually dosed and monitored training on the cycle ergometer
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Advantages: -the program can be adapted to the special needs of the patient
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Thank you for your attention
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