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Yapisal Degisiklik Baslangici

KONJESTIF KALP YETMEZLIGI SINIFLANDIRMASI

AHA/ACC
Stage

Stage A

Stage B

Stage C

Stage D

Description

At high risk for developing HF. No
identified structural or functional
abnormality, no signs or
symptoms of HF.

Structural heart disease that is
strongly associated with the
development of HF but no signs
and symptoms of HF.

Symptomatic HF, associated with
underlying structural heart
disease.

Advanced structural disease with
marked symptomology at rest
despite maximal medical
therapy.

NYHA  Description
Class

N/A

| Mo limitation in physical activity;
ordinary physical activity does not
cause fatigue, palpitations, or
dyspnea.

| Mo limitation in physical activity;
ordinary physical activity does not
cause fatigue, palpitations, or
dyspnea.

1] Slight limitation of physical activity;
comfortable at rest but ordinary
activity results in fatigue,
palpitations, or dyspnea.

1] Marked limitation of physical
activity; comfortable at rest but less
than ordinary activity results in
fatigue, palpitations, or dyspnea.

[\ Symptoms at rest; unable to do any
physical activity without
symptomology.

I\ Symptoms at rest; unable to do any
physical activity without
symptomology.



KULLANILAN iLACLAR

Common Medications Physiological Effect Effect on Exercise
Antiarrhythmics Improves contractili No effects .
z b Kalp hizive submaksimal ve
3 ibi ic D i | .
Inhibit the sympathetic Decreased submaximal and maximal blood pressure and heart rate maksimal kan basinci

nervous system : , !
4 Decreased maximal oxygen uptake in hypertension

Reduce heart rate

Maksimal oksijen alimi
Diureti Reduce blood volume  No effect on exercises unless dehydrated J

Angiotension-converting
enzyme (ACE) inhibitors

Suppress renin- May decrease exercise submaximal and maximal heart rate, lower

angiotensin system submaximal and maximal blood pressure Submaksimal ve maksimal kalp

hizi ve kan basinci

Promote vasodilation

Calcium channel antagonists) Reduce blood pressure  Generally no effects

: : Kaslara kan akisi,maksimal kalp hizi
Promote vasodilation ~ May decrease blood flow to working muscles: lactate threshold and

maximal heart rate
Aldosterone receptor blockers Reduce blood pressure  No effect

Promote vasodilation

Many medications may induce an unintended orthostatic hypotensive response. Individuals taking such medications should consult with their
physician and take special precaution when changing body positions or exercise intensities.
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KALP YETMEZLIGINDE EGZERSIZIN ETKILERI

(" RESPIRATORY

/ VASCULAR EFFECTS: \

/ NEUROHUMORAL EFFECTS: \
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Fig. 1.

Effects of exercise training in Heart failure. BNP, brain natriuretic peptide; LV, left
ventricular; LVEDD, left ventricular end diastolic diameter; NO, nitric oxide; peakV02,

peak oxygen consumption.
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EGZERSIZ RECETELENDIRMESI iCIN KULLANILAN DEGERLENDIRME YONTEMLERI

Table 2 - Cardiopulmonary Exercise Test (CPET), six-minute walk
test (6MWT) and step test (ST)

Cardiopulmonary Exercise Test

Kardiyopulmoner Egzersiz Testi (CPET) 40, pok (i ')

V0, peak (% predicted) 289+50
RER 112 +0.09
VENCO, Slope 37779
Maksimal Aerobik Yogunluk zj S Core
Rest HR (bpm) 68 + 11
HR,, (bom) 214
HR,, (% predicted) 55213
HR, (bpm) 11319
o oo oo o HR. (% predicted 70 = 16
6 dakika ylirime testi (BMWT) N -
Six-minute walk test
EMWT (m) 456 = 83
HR,,,; (bpm) s 13
Submaksimal Yogunluk HR,,,, (% preicted) 58+ 10
SBP,; (mmHg) 12118
800, e (%) 9Ge2
Borg dyspnea 3+1
Basamak Testi (ST) Sup st
Steps (number of steps) 92 + 20
HR,, (bpm) 10 +17
. . . . . HR,, (% predicted) 67 +19
Egzersiz Toleransi, Maksimal Egzersiz Kapasitesi SEP, (mkg 120823
$p0, , (%) %21
Baorg dyspnea G+2
Alternatives to Aerobic Exercise Prescription in Patients with Chronic VO; owygen uplake; mlL: militer; kg: Kiogram; min: minute;
. R:ER_.' respirafory exchange rafio; VE: minute uen_r.n'a!ran: vCO,: carbon
Heart Failure AT anvarcic Ieahol P posk i mekr: P miimelrs of i
Mayron F Oliveira’, Gabriela Zanussi’, Bianca Sprovieri’, Denise M. L. lobo’, Luiz £ Mastrocolla®, Iracema 1. K. SBF: syslolic blood pressure; Sp0, oxyhemoglobin saturation. Values are

Umeda® Priscila A _‘iperandfo 1 expressed as mean £ standard deviation.
Setor de Reabilitacdo Cardiovascular - Equipe de Fisiolerapia - Instituto Dante Pazzanese de Cardiologia’; Setor de Reabilitacdo Cardiovascular

- Equipe Médica - Instiluto Dante Pazzanese de Cardiologia® Sdo Paulo, 5P — Brazil



EGZERSIZ TESTiNIN YAPILAMADIGI DURUMLARDA RECETELENDIRME

BASLANGIC 11-13 RPE 12-14 RPE
SURE 30 dk
YOGUNLUK 3-7 MET saat/hafta
J Cardiovasc Dev Dis. 2020 Jun; 7(2): 15. FMCID: PMCT7344739
Published online 2020 Apr 27. doi: 10.3390/jcdd7020015 PMID: 32349219

Exercise Prescription Guidelines for Cardiovascular Disease Patients in the Absence
of a Baseline Stress Test

Megan Mytinger, Rachael K. Nelson, and Micah Zuhl®
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Haftada 3-5 kez
20-60 dk
Tolerans

Devamli Aerobik Egzersiz

Bisiklet, kosu bandi

Dusuk Yogunlukda
Haftada 2 kez
5-10 dakika
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Exercise Mode in Heart Failure: A Systematic Review
and Meta-Analysis

Jamie Edwards, Nesan Shanmugam, Robin Ray, Fadi Jouhra, Jennifer Mancio, Jonathan Wiles, Anna

Marciniak, Rajan Sharma & Jamie Q'Driscoll &2

Sports Medicine - Open 9, Article number: 3 (2023) | Cite this article
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13 calismada HIT vs MIT

g Exercise Training in Heart Failure g 4 caismada  MIT vs CT(surekli aerobik egzersiz
High-Intensity Traditional Moderate Combined Moderate and
Interval Training Training Resistance Training

Favours HIIT: No Difference:
+ Peak VO2 »+  Peak VO2
LVEF o. LVEF



Study Groups Design Country Exercise training mode Exercise intensity Exercise Intervention Adverse
frequency (days duration (weeks) ewvents

piw)
lellamo et al. MIT RCT Italy Aergbic (juphill treadmill 45-60% HRR (3045 min) 2-5 12 o
[28] walking)
HIT RCT Italy Aerobic (uphill treadmill T5-E0% HRR (4 = 4 min intervals, by 2- | 2-5 12 o
walking) 4 times) HIIT VS MIT
Ellingsen et al. MIT RCT Morway (9 MIT {treadmill or cycling) 60-T0% MHR (AT min) 3 12 MR
[22] centres)
HIT RCT Morway {2 HIIT (treadmill or cycling) | 90-95% MHR (4 = 4 min) 38 min 3 12 MR
centres) zeszion
lellamo et al. MIT RCT Italy Aergbic (uphill treadmill 45-650% HRR [30—45 min) 3 12 o
[29] walking)
HIT RCT Italy Aerobic (uphill treadmill T5-E0% HRR (4 = 4 min intensals. by 2—- | 3 12 o
walking) 4 times)
Besmier et al. MIT RCT Framcs MIT [cyeling) 60% peak power cutput (30 min) 5 35 o
201
HIT RCT Framcs HIIT [cycling) 100% peak power output (Tweo 2-min 5 35 o
blocks of 30 = max cutput and 30 =
active rest)
Koufaki =t al. MIT RCT UK MIT {cycling) 40-60% peak VOz (21-40 min) 3 24 1 [anciety
[21] attack)
HIT RCT UK HIIT [cycling) 100% peak power output (2 = 15 min 3 24 1 [symcope)]
bowuts of 30 5 max cutput with 1 min
active rest between)
Wislgff et al. [32] | MIT RCT Morway moderate continuous— TO-T5% peak HR 3 12 o
uphill walking %ﬁ
HIT RCT Morway Aerobicinerval training—  90-95% peak HR 3 12 o '
uphill walking {4 = 4-min
intervals)
Dimopoulos et MIT RCT Gresce MIT [cycling) 0% WR peak (40 min) 3 12 MR
al. [33
= HIT RCT Gresoe HIIT [cycling) 100% WER peak (30 = intervals and 30s 3 12 MR
rest for 40 min)
Freyszin &t al MIT RCT Framcs MIT {cycling and treadmill) | HR corresponding WT1 {45 min) 5 2
34
124l HIT RCT Framcs AIT [oycling) El% steep ramp test (30 s intervals for | 5 2
40 mim)
Fu et al. [35] MIT RCT Taiwan MIT {cycling) 60% HRRMAD: peak 3 12 MR
HIT RCT Taiwan HIIT [eycling) 20% HRRAO: peak 3 12 MR
Ulbrich et al. [36] | MIT RCT Brazil MIT {uphill walking) T5% peak HR 3 12 o
HIT RCT Brazil HIT [uphill walking) 05% peak HR (2 min intervals with 3 12 o
3 min active recovery, 4-6 times)
Donelli da MIT RCT Brazil MIT {treadmill) E0—60% peak VO 3 12 o
Silveira et al. [27] _ _
HIT RCT Brazil HIIT [treadrmill) B0-90% peak VO 3 12 o
Angadi et al. [38]  MIT RCT usa MIT {treadmill) 60-70% peak HR 3 4 o
HIT RCT usa HIIT [treadmill) B0-55% peak HR 3 4 o
Musller et 2l MIT RCT Germany HIIT [cycling) B0-90% HRR 5 12z MR
23
=l HIT RCT ‘Germany Aerobic (cycling) 35-50% HRR 3 12 MR

HIIT, High-intensity interval training; MIT, moderate intensity training: ECT, randomized controlled trial; MHE, maximal heart rate; HRE, heart rate
reserve; WR, work rate; VO, volume oxygen
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Aerobic exercise prescription in heart failure patients with
cardiac resynchronization therapy

Deddy Tedjasukmana, Kevin Triangto &% Basuni Radi
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Modified Bulke
Naughton

Bruce

Chronotropic Assessment
Exercise Protocol (CAEP)

TABLE 3. Suggested exercise protocol in CRT patients

Ventrikuller arasi senkronizasyon

Frequency

Intensity

Type

Time

CRT mode

CRT exercise protocol

3-5 days/week

s 30-50 minutes/session

e 80% of Heart Rate Reserve
¢ Maximal intensity in Borg scale of 14 of 20

e 10-20 beats below shock threshold for CRT-D

e 5-to 10-minute warm-up stretches (lower extremities)

e 20- to 30-minute aerobic ergocycle

e 5-to 10-minute cooling down

After 1 month medically stable preceding the implantation of CRT

Rate adaptive pacing mode



Direncli Egzersiz

Ventrikuler yuklenme ve
remodeling Uzerinde negatif
etkiye sahip

Aerobik dayanaklilik
ve aralikli
egzersizlere ilavaten

"

VO: max, vaskuler akis



Exercise Prescription in Cardiac
Rehabilitation

A Practical Approach to Early Mobilization
and Exercise Training

Editors

Adam Staron
Jadwiga Wolszakiewicz . gl}:es: cllmss;
Meteb AlSulaimi ® Shoulder press;

o Triceps extension;

« Biceps curl;

e Pull-down (upper back);

# Lower back extension;

o Abdominal crunch;

o Quadriceps extension or leg press;
#» (Calf raise.

A resistance training circuit should include [12,83]:

Figure 11. Pull-down (upper back). Source: Photos by authors.

(A)



Exercise Prescription in Cardiac
Rehabilitation

A Practical Approach to Early Mobilization
and Exercise Training

Editors

Adam Staron
Jadwiga Wolszakiewicz
Meteb AlSulaimi

Table 35. ACSM resistance training recommendations.

Frequency 2-3 days/week

60%-70% of 1-RM (moderate to vigorous intensity) for beginners to
improve strength; 40%-50% (very light to light intensity) of 1-RM for
older patients beginning exercise to improve strength, as well as for

san sedentary individuals beginning a resistance program; <50% (light to
moderate intensity) of 1-RM to improve muscular endurance; 20%-50%
of 1-RM in older adults to improve power
Time Not specified for effectiveness
Type Involving each major muscle group

Targeting agonists and antagonists

8-12 to improve strength
Repetitions 10-15 to improve strength in older patients
15-20 to improve muscular endurance

24 for most adults

Sets : :
€ 1 set can be effective for older patients
Pattern Rest of 2-3 min between each set of repetitions
Rest > 48 h between sessions
Progression Gradual (greater resistance or more repetitions or increasing frequency)

Abbreviations: ACSM—American College of Sports Medicine; 1-RM—one repetition
maximum. Source: Adapted from [12].

General rules for resistance training performance include [88]:

Lifting weights in a rhythmic manner through a full range of motion;

Lifting load at a moderate to low speed;

Alternating between upper and lower body exercises;

The use of a proper posture;

Avoidance of gripping weights and holding breath (exhaling during exertion
and inhaling during the relaxation phase is recommended);

¢ Training opposite muscles.

. & B 0 @

Valsalva manevrasi

Artan ven0z donus

Kontrolstz kan basing artigi



. %30 MIP 20 dk VO2peak
Inspiratuvar Kas Egitimi 3-5 giin/hafta MIP
‘ 8 hafta Lo
%60 MIP
Aerobik Egzersiz+inspiratuvar Kas Egitimi C-Reactive protein, NT-proBNP

Combined aerobic/inspiratory muscle training vs. aerobic
training in patients with chronic heart failure

The Vent-HeFT trial: a European prospective multicentre randomized trial
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Impact of inspiratory muscle training on respiratory muscle function and
functional capacity in patients with heart failure: a scoping review

Article Summary

= DOl 10.24246F/hwt. 20244571 = CARDIOWVASCULAR DISEASES
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&% Downloads: 318

A, Keywords: heart failure, inspiratory muscle training. respiratory metaborreflex, functional capacity

Inspiratuvar Kas Egitimi (IMT)

Inspiratuvar Kas Dayanikliligi (SPimax)

inspiratuvar Kas Giicii (Pimax)



EGZERSIiZ RECETESINDE DIKKAT EDILECEK

HUSUSLAR
Aerobik kapasite,kardiyak output 3,5 5 MET 8-10 MET 1 MET=3,5 ml/kg/dak
Zayif dolasim yorgunluk ve nefes darligl
(azalmis kardiyak debi
artmis vazokonsriksiyon)
Anaerobik metobolizma erken laktat olusumu ve yorgunluk

SPECIAL POPULATIONS

Home-Based Exercise Prescription for Congestive Heart

Failure

Langford, Emily BS; Burnham, Alyssa BS; Thompson, Krystopher BS, CSCS, NSCA-CPT; Cook, Jordan BS, ATC, CSCS; Ryan,
Greg A. PhD, CSCS*D
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Table 2 Definitions of Zone Colors Associated With Clinical Manifestations and Physical Therapist

- 2]
Recommendations

Zone
Color

Green
zone

Yellow
zone

Red
zone

Signs and Symptoms

® No shortness of breath

& No swelling

» No weight gain

# No chest pain

& No decrease in your ability
to maintain your activity level

» Weight gain of 2-3 lbs in
24 hrs

s Increased cough

# Peripheral edema:
increased distal extremity
swelling

# Increase in shortness of
breath with activity

# Orthopnea: increase in the
number of pillows needed

& Shortness of breath at rest
# Unrelieved chest pain

# Wheezing or chest tightness
at rest

# Paroxysmal nocturnal
dyspnea: requiring to sitin
chair to sleep

# Weight gain or loss of more
than 5 lbsin 3 days

s Confusion

Physical Therapist Recommendations

Continue activity and therapy as tolerated.

Symptoms may indicate an adjustment in
medications and therefore warrants communication
with the physician.

Symptoms indicate overt decompensation and an
immediate visit to the emergency department or
physician office.



[ identification of studies via databases and registers ]

7 calisma HIT vs UC

Records removed before screening:
Duplicate records removed (n =
509)

Records identified from*:
Databases (n = 998) —
Other Sources (n = 3)

Identification

I 9 calisma HIT vs MCT

Records screened » | Records excluded
(n =489 ) {n = 400)

v

Reports sought for retrieval Reports not retrieved
(n =89 ) (n=0})

Screening

Reports assessed for eligibility Reports excluded:

(n=83) Wrong publication type (n =53 )
HIIT intervention did not meet
inclusion criteria (n =17 )

Same study different paper (n =4 )

v

Studies included in review
(n=15)

Studies included from update
(n=1)

Included

Physiological and psychological outcomes of HIIT >MCT

high intensity interval training in patients

with heart failure compared to moderate

continuous training and usual care: A _
systematic review with meta analysis

Kara Callum (Cardiac Physiologist) ® ¢ 2, &=, Paul Swinton ®, Trish Gorely %, Daniel Crabtree T,

ed

Stephen Leslie
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Monitoring

Self-Car

Management

Seli-Care Malnvtenance: 1hose Self-Care Monitoring: the process ol Sell-Care Management response
behaviours used by persons baerving onoself for changes | I to signs and symploms whaen they
wilth 4 chiroms iless 1o manlain e SyTrpion oocur
phrysical and ermotional stability. + Shorness of broath /dyspnoea +  Adjust diuretics
*  Restrict sodum whan nesded « Oedoma ¢ Adjust other madications
Optimize exercise tolerance and resume sexual activity * Restrict fluids when needed * Chest pain * Adapt activity level
= Limibrefrain from alcohol « Decreased appotite /nausea ¢ Adapt dwst
Current guidelines and evidence *  When nutritionally deficient * Fatigue, tiledness *  Ask for suppon
considar lood supplemants . W_ « Consull a health cans prolessional
e Exercise training may improve functional capacity, quality of life and reduce *  Vaccination «  Thirst
hospitalization.® . Iy act «  Palpitation
«  Taka me &S prescribed « [Dizzineas
e Guidelines recommend regular physical activity and/or exercise training, and specify that * Aecognize mood disturbances «  Acthvity lavel
these are effective and safe in patients with HF, " 2537 *  Maintain healthy sleap *  Wieight
& No amoking, no dnigs +  Pulssé, Blood prassuns
* Extreme athleticism is associated with several distinct adverse HF phenotypes, although * Adapt travel and leisure if needed : :‘"’d """:"m"
. o . 38 . utnhonal status
direct causality is not established. « Fover, danhoea, vomiting

* Sexual activity can be resumed for patients in NYHA class | or Il and for patients who are
in NYHA class Ill or IV if their condition is stable and optimally managed .3

Faslings of dopression, low mood
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Table 1. Key elements for exercise training modalities.

Starting protocol

Progression scheme

Main Effects

Moderate
continuous

training

10-15 minutes.

Intensity: 40-50% of VOapeak-

30 minutes.

Intensity: >60-70% of VO2gpeak-

Improve exercise tolerance, 6MWD, VOapeak.
VENWVCOs; Improve cardiac output and

diastolic function.

Interval training

High intensity: 4 minutes bouts at 90% of
maximal exercise capacity, interspersed with 3

minutes recovery period.
3-10 minutes of warm—up and cool-down phases.
Exercise duration: 35—45 minutes.

Low intensity: Bout of 10 seconds and recovery

period of 80 seconds.

Exercise duration: 5—10 minutes.

Increase bouts intensity.

Bout of 30 seconds and recovery period of

60 seconds.

Exercise duration: 30 minutes.

Improve exercise tolerance, 6MWD, VOapeak:
Improve resting LVEF, LVEDD.

Strength training

5-10 repetitions.

1-3 circuit each session.
2-3 sessions/week.
Intensity: <30%.

1-RM or Borg scale <12.

15-25 repetitions.

1 circuit each session.
2-3 zessions/week.
Intensity: 30-30%.

1-RM or Borg scale 12-15.

Improve muscle mass; improve intramuscular

co-ordination; increase resting LVEE.

Inspiratory muscle

training

Use of threshold device at 20-30% of MIP for 15—
30 minutes/day.

5—6 days/week.

Readjust weekly. It is possible practice 2
session dailv, 30 minutes each session, 7

days/week.

Improve respiratory muscle strength and

endurance, MWD, VOzpeak.

Functional
electrical

stimulation

10 Hz frequency.
20 second stimulation-20 second rest.
60 minutes/day.

7 days/week.

Improve 6MWD, exercise duration, VOzpeak -

1-RM, 1 repetition maximum; 6MWD, 6-Minute walking distance; LVEDD, left ventricular end diastolic diameter; LVEF, left ventricular ejection fraction; MIP,

maximal inspiratory pressure; VOapeak. peak oxygen consumption; VE/VCO2, minute ventilation/carbon dioxide production.
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Table 2 Summarised exercise prescription recommendations for each
disease separately

From: Standardised Exercise Prescription for Patients with Chronic Coronary Syndrome Endurans EgZGI’SIZI
and/or Heart Failure: A Consensus Statement from the EXPERT Working Group

e ki 30 dk, 3-5 guin/hafta, Orta yogunluk

ccs Initial stage (for UCF to maximally 2 weeks): endurance exercise can start at a low to moderate intensity, but gradually increase up to 20 min,
and exercise 3-5 days per week. Resistance exercise intensity should be set at < 30% of one repetition maximum (1-RM) [RPE Borg =11], for
5-10 repetitions per muscle group (1-3 sets per unit), at a frequency of 2—3 training units per week

o L3 L3
Improvement stage (from 2up to 12 weeks): exercise sessions up to 30-45 min at moderate intensity for endurance exercise are advised, ata D ' reng l' EgzerSIz

frequency of = 5 days per week. In some patients high-intensity interval training (HIIT) can be offered as an alternative. In the first
improvement stage, resistance exercise intensity should be set at 30-50% 1-RM, for 10—15 repetitions per muscle group (1-3 sets per unit),
at a frequency of 2-3 training units per week. In the second improvement stage, resistance exercise intensity should be set at 40-60% 1-
RM, for 10-15 repetitions per muscle group (1-3 sets per unit), at a frequency of 2-3 training units per week. In the third improvement stage
resistance exercise intensity should be set at 60—80% 1-RM, for 8—10 repetitions per muscle group (1-3 sets per unit), at a frequency of 2-3

| %30-50 RM, 10-15 tekrar, 1-3

Maintenance stage (after 8—-10 weeks of CR): exercise sessions of 20~45 min or even up to 60 min are advised, and daily exercise should be
promoted. A minimal programme duration of 12 weeks should be achieved, although a permanent increment in physical activity is S et
recommended. Resistance training should be continued as completed in the improvement stage

CHF Acombination of endurance exercise, resistance exercise, and inspiratory muscle training is advised 2_3 gu n/h afta

For endurance exercise: the session duration should be progressed according to patients’ tolerance, trying to reach at least a 30-min session
duration, and being deployed 35 days per week. Moderate intensities are advised, but in patients with physical deconditioning, a lower
exercise intensity can be selected in the first weeks of CR. A lifestyle approach by including common activities into the daily routine also is
recommended. HIIT can be proposed in some patients with CHF

Il %40-60 RM

For resistance exercise: in a first stage, resistance exercise intensity should be set at 30-50% 1-RM, for 10-15 repetitions per muscle group
(1=3 sets per unit), at a frequency of 2=3 training units per week. In a second stage, resistance exercise intensity should be set at 40-60%1-
RM, for 10—15 repetitions per muscle group (1-3 sets perunit), at a frequency of 2-3 training units per week. In the final stage resistance
exercise inlenksity should be set at 60-80% 1-RM, for 8=10 repetitions per muscle group (1-3 sets per unit), at a frequency of 2-3 training
units perweel

Il %60-80, 8-10 tekrar

For inspiratory muscle training: particularly in those with inspiratory muscle weakness (Plmax < 70%), inspiratory muscle training (IMT) may
be clinically relevant. When using inspiratory endurance trainers, an intensity of 60% of sustained maximal inspiratory pressure (Plmax)
with a build-up towards a duration of 20-30 min and a frequency of 3 days per week for a minimum of 8—10 weeks has been proposed. If a
pressure threshold trainer is used, respiratory training is usually started at 30% of PImax and readjusted every 7-10 days up to 60% of
PImax. Training duration again should be 20-30 min/day, 3-5 times a week and for a minimum of 8 weeks
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Indication Exercise prescription

ccs Initial stage (for up to maximally 2 weeks): endurance exercise can start at a low to moderate intensity, but gradually increase up to 20 min,
and exercise 3-5 days per week. Resistance exercise intensity should be set at < 30% of one repetition maximum (1-RM) [RPE Borg =11], for
5-10 repetitions per muscle group (1-3 sets per unit), at a frequency of 2—3 training units per week

Improvement stage (frem 2 up to 12 weeks): exercise sessions up to 30-45 min at moderate intensity for endurance exercise are advised, ata
frequency of = 5 days per week. In some patients high-intensity interval training (HIIT) can be offered as an alternative. In the first
improvement stage, resistance exercise intensity should be set at 30-50% 1-RM, for 10—15 repetitions per muscle group (1-3 sets per unit),
at afrequency of 2-3 training units per week. In the second improvement stage, resistance exercise intensity should be set at 40-60% 1-
RM, for 10-15 repetitions per muscle group (1-3 sets per unit), at a frequency of 2-3 training units per week. In the third improvement stage
resistance exercise intensity should be set at 60—80% 1-RM, for 8—10 repetitions per muscle group (1-3 sets per unit), at a frequency of 2-3
training units per week

Maintenance stage (after 810 weeks of CR): exercise sessions of 20~45 min or even up to 60 min are advised, and daily exercise should be
promoted. A minimal programme duration of 12 weeks should be achieved, although a permanent increment in physical activity is
recommended. Resistance training should be continued as completed in the improvement stage

CHF Acombination of endurance exercise, resistance exercise, and inspiratory muscle training is advised

For endurance exercise: the session duration should be progressed according to patients’ tolerance, trying to reach at least a 30-min session
duration, and being deployed 3-5 da%s perweek. Moderate intensities are advised, but in patients with physical deconditioning, a lower
exercise intensity can be selected in the first weeks of CR. Alifestyle approach by including commen activities into the daily routine also is
recommended. HIIT can be proposed in some patients with CHF

For resistance exercise: in a first stage, resistance exercise intensity should be set at 30-50% 1-RM, for 10-15 repetitions per muscle group
(1=3 sets per unit), at a frequency of 2=3 training units per week. In a second stage, resistance exercise intensity should be set at 40-60%1-
RM, for 10—15 repetitions per muscle group (1-3 sets perunit), at a frequency of 2-3 training units per week. In the final stage resistance
exercise intenksity should be set at 60-80% 1-RM, for 8=10 repetitions per muscle group (1-3 sets per unit), at a frequency of 2=3 training
units perweel

For inspiratory muscle training: particularly in those with inspiratory muscle weakness (Plmax < 70%), inspiratory muscle training (IMT) may
be clinically relevant. When using inspiratory endurance trainers, an intensity of 60% of sustained maximal inspiratory pressure (Plmax)
with a build-up towards a duration of 20-30 min and a frequency of 3 days per week for a minimum of 8—10 weeks has been proposed. If a
pressure threshold trainer is used, respiratory training is usually started at 30% of PImax and readjusted every 7-10 days up to 60% of
PImax. Training duration again should be 20-30 min/day, 3-5 times a week and for a minimum of 8 weeks

Imi
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Statement

Physical therapists and other health care practitioners should
advocate for increased total daily physical activity as an
essential component of care in patients with stable heart
failure. (Evidence Quality |; Recommendation Strength: A—
Strong)

Physical therapists must educate on and facilitate components
of chronic disease management behaviors to reduce the risk of
hospital readmission. These measures include education on
daily weight assessment, signs and symptoms of an
exacerbation, nutrition, and medication
management/medication reconciliation. (Evidence Quality I;
Recommendation Strength: A—Strong)

Physical therapists must prescribe aerobic exercise training for
patients with stable, NYHA Class lI-1ll HFrEF using the following
parameters: Time: 20-60 min; Intensity: 50%-90% of peak VO,
or peak work; Frequency: 3-5/wk; Duration: at least 8-12 wks;
Mode: treadmill or cycle ergometer or dancing (Evidence
Quality I; Recommendation Strength: A—Strong)

Physical therapists should prescribe high-intensity interval
exercise training in selected patients for patients with stable,
NYHA Class II-1Il HFrEF using the following parameters: Time:
=35 min; Intensity: >90%-935% of peak VO, or peak work;
Frequency: 2-3/wk; Duration: at least 8-12 wks; Mode:
treadmill or cycle ergometer. HIT total weekly exercise doses
should be at least 460 kcal, 114 mins, or 5.4 MET-hrs. (Evidence
Quality I; Recommendation Strength: A—Strong)

Physical therapists should prescribe resistance training
exercise for upper and lower body major muscle groups for
patients with stable, NYHA Class II-1Il HFrEF using the following
parameters: 2-3 sets per muscle group, 60%-80% 1RM, 45-60
mins per session, 3 times per week for at least 8-12 wks
[Evidence Qualitv I: Recommendation Streneth: A- Strong)

Key Phrase

Advocate for
increased total daily
physical activity as
an essential
component of care

Educate on and
facilitate chronic
disease
management
behaviors

Prescribe aerobic
exercise training

Prescribe high
intensity interval
training

Prescribe upper and
lower body
resistance training
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Physical therapists may prescribe combined resistance and
aerobic training for patients with stable, NYHA Class II-1Il HFrEF
using the following parameters: Combine 20-30 minutes of
aerobic training with 20-30 mins of resistive training, 2-3 sets
per major muscle group, 60%-80% 1RM, 3 times per week for
at least 8-12 wks. (Evidence Quality Il; Recommendation
Strength: B- Moderate)

Physical therapists should prescribe inspiratory muscle
training with a threshold* (or similar) devices (ie, device where
resistance is not flow-dependent) for outpatients in the home
and clinic setting with stable, Class Il and 11l HFrEF with or
without baseline inspiratory muscle weakness using the
following parameters: 30 min/day at >30% maximal
inspiratory pressure (Ply,, or MIP), 5-T days/wk, for at least 8-
12 wks. (Evidence Quality I; Recommendation Strength: A—
Strong)

Physical therapists may prescribe combined inspiratory
muscle training and aerobic exercise training with a threshold
(ar similar) device (ie, device where resistance is not flow-
dependent) for outpatients in the home and clinic setting with
stable, Class Il and Il HFrEF with or without baseline
inspiratory muscle weakness using the following parameters:
30 min/day at =30% maximal inspiratory pressure (Ply,,, or
MIP), 5-T days/wk, for at least 8-12 wks. (Evidence Quality: II,
Recommendation Strength: B -Moderate)

Physical therapists should prescribe NMES in patients with
stable, NYHA Class II-1ll HFrEF using the following parameters:
biphasic symmetrical pulses at 15 to 50 hertz, on/off time

2/5 seconds, pulse width for larger muscles of the lower
extremity should be 200 to 700 us and for small lower
extremity muscles 0.5 to 0.7 ms, 20%-30% of MVIC, intensity to
muscle contraction, 5-7 days/week for at least 5-10 wks to the
quadriceps, gluteals, hamstrings, and gastrocnemius
(Evidence Quality I; Recommendation Strength: A—Strong)

Prescribe combined
aerobic exercise
and resistance
training

Prescribe
inspiratory muscle
training

Prescribe combined
inspiratory muscle
training and aerobic
exercise training

Prescribe
neuromuscular
electrical
stimulation
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(A) Contraindications to exercise testing and training

1. Early phase after acute coronary syndrome (up to 2 days)

2. Untreated life-threatening cardiac arrhythmias

3. Acute heart failure (during the initial period of haemodynamic instability)
4. Uncontrolled hypertension

5. Advanced atrioventricular block

6. Acute myocarditis and pericarditis

7. Symptomatic aortic stenosis

8. Severe hypertrophic obstructive cardiomyopathy

9. Acute systemic illness

10. Intracardiac thrombus Akut durumlar
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(B) Contraindications to exercise training

1. Progressive worsening of exercise tolerance or dyspnoea at rest over previous 3-5 days
2. Significant ischaemia during low-intensity exercise (<2 METs, <50 W)

3. Uncontrolled diabetes

4. Recent embolism

5. Thrombophlebitis

New-onset atrial fibrillation/atrial flutter

Emboli
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(C) Increased risk for exercise training

1.>1.8 kg increase in body mass over the previous 1-3 days

2. Concurrent, continuous, or intermittent dobutamine therapy

3. Decrease in systolic blood pressure with exercise

4. NYHA functional class IV

5. Complex ventricular arrhythmia at rest or appearing with exertion
6. Supine resting heart rate =100 b.p.m.

7. Pre-existing co-morbidities limiting exercise tolerance

Kesin
Kontraendikasyonlar

Ventriluker aritmi
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