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I, 11, 11, IV based on symptoms severity

NYHA functional

(class(7
HFrEF, HFmrEF, or HFpEF based on LVEF (EF(8
Specific etiology of HF, for example, ischemic/nonischemic, valvular,
hypertensive, infiltrative cardiomyopathy such as cardiac amyloidosis, (Etiology(9
peripartum cardiomyopathy, viral myocarditis chemotherapy-induced 9y
cardiomyopathy
Disease
Stages A, B, C, or D according to presence of HF symptoms and signs progression

and cardiac structural changes (ACCF/AHA)(10,

(11

Morphofunctional phenotype (M), organ(s) involvement (O), genetic
inheritance pattern (G), etiological annotation (E) including genetic defect (MOGES(12
(or underlying disease/substrate, and the functional status (S

Profiles 1-7 according to symptoms, functional capacity, hemodynamic
stability for patients who are considered for advanced HF therapies

INTERMACS
Profiles for
(Advanced HF(13
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Classification of HF by LVEF

Criteria

Type of HF According
to LVEF

LVEF <40%

HFrEF
((HF with reduced EF

Previous LVEF <40% and a follow-up measurement of
LVEF >40%

HFimpEF
((HF with improved EF

LVEF 41%—49%

Evidence of spontaneous or provokable increased LV filling . . HFmrEF
. . ) . . (HF with mildly reduced
pressures (eg, elevated natriuretic peptide, noninvasive and (EF
(invasive hemodynamic measurement
LVEF =50%
Evidence of spontaneous or provokable increased LV filling HFpEF

pressures (eg, elevated natriuretic peptide, noninvasive and
(invasive hemodynamic measurement

((HF with preserved EF
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Stages of HF
Definition and Criteria Stages
At risk for HF but without symptoms, structural heart disease, or cardiac
. L . : . . Stage A:
biomarkers of stretch or injury (eg, patients with hypertension, atherosclerotic .
. . . : . At Risk
CVD, diabetes, metabolic syndrome and obesity, exposure to cardiotoxic agents,
. ; : o L - for HF
.(genetic variant for cardiomyopathy, or positive family history of cardiomyopathy
:No symptoms or signs of HF and evidence of 1 of the following
Structural heart disease*
['Reduced left or right ventricular systolic function
[Reduced ejection fraction, reduced strain
©\Ventricular hypertrophy
©'Chamber enlargement
[fIWall motion abnormalities
[IValvular heart disease
Stage B:
Evidence for increased filling pressures* Pre-HF
#IBy invasive hemodynamic measurements
[ By noninvasive imaging suggesting elevated filling pressures (eg, Doppler
(echocardiography
Patients with risk factors and
Increased levels of BNPs*or
Persistently elevated cardiac troponin in the absence of competing diagnoses
resulting in such biomarker elevations such as acute coronary syndrome, CKD,
pulmonary embolus, or myopericarditis
Stage C:
.Structural heart disease with current or previous symptoms of HF | Symptom
atic HF
. . - . Stage D:
Marked HF symptoms that interfere with daily life and with recurrent
A . o Advanced
.hospitalizations despite attempts to optimize GDMT HF

BNP indicates B-type natriuretic peptide; CKD, chronic kidney disease; CVD, cardiovascular
.disease; GDMT, guideline-directed medical therapy; and HF, heart failure

For thresholds of cardiac structural, functional changes, elevated filling pressures, and *

.biomarker elevations
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Self-Care Support in HF




Management of Stage C HF: Activity, Exercise Prescription, and Cardiac Rehabilitation
Dietary Sodium Restriction
: Self-Care Support in HF
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Ventricular function - e
Arrhythmic risk — e

Muscle wasting - e

Baseline functional capacity — e
Volume status -

Other comorbidities = e




Cardiorespiratory fitness[1]
Cardiac Rehabilitation [2]
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Key Features of a Cardiac Rehabilitation Program for Patients With Heart Failure

Baseline patient functional capacity, physical activity, and tolerance assessment

Individualized risk assessment for heart failure and comorbidities

Individualized exercise prescription

(Monitored exercise (including telemetry

Educational program

Diet and nutritional counseling

Access to smoking cessation program

Psychological evaluation and treatment as appropriate

Monitoring of individual patient and overall program goals

Comprehensive review of medications, including dosing and adherence

Communication and interaction with appropriate physicians
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guideline-directed medical therapy [1]
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Exercise Training [1]
Chronotropic incompetence [2]

5 s gae cugllad 5o cugdie oyl ciles ;S sy 1y ET <€ HF 4 e olhlay 5o ale3TIS wlallas
.(56-53)ailss ;< 5,155 1, reverse left ventricular remodeling 5 lgil!

HF 4 Wite o lay Sl dline Ggye 50 poaligail 4 diuly (oo cndlad 5 JUligail 5 Slae s g1y el ET
Soselis S sive (SIyi g Jisuadsre phaie mhiw (liae cudyl Giul5E 4 sade (b5, el (ortined s e
ET conl Lt osdhe s Il g si b S GhalS 5 | psiusd S5 Ghal3al 4 ke il o YU o Uy 5 3 5b e

(g e s Hipui¥l Sympathetic-vagal tone U 1y «uls ol yun wlyudi 5 aas oo GEalS 1) Syilpew cugllad

C ET aosti 50 [40] 35 0 30ST i 03l b 35241 s 5 383 o GEALS 1y he Sty 5051l gizy oo

(2 3 Jis) (58,57 ,38) wiiay a9 sas |y HF a4 it ol Lows 5o (i gl g oib359 9 Skac




ol 381 catecholamine spillover ialS (Jllisuil o )Slae s o1g 4 oloi oo o358 Dl yad SlLlse o yiags
.35 o, Lé! (peak oxygen consumption s 3 sigs 5 peripheral oxygen extraction

93 l)éﬁjcggé.gsjc;ijjjgsm‘gbsmgw_ 2y 03559 sl S aas o ol RCT wlallas gl
iiay ge 9 st HFPEF s HFFEF 4 Yige ol lay
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Exercise Training Program Used in the HF-ACTION Trial :5 J saa

Exercise Training Program Used in the HF-ACTION Trial

Mode of Intensity Aerobic | Weekly Trainin
. (% of Duration Sessio Week | Location 9
Exercise . Phase
(HRR ((min ns
Walk or cycle 60 30-15 3 21 Clinic Initial,
supervised
Walk or cycle 70 35-30 3 6-3 Clinic
. Supervised
Walk or cycle 70 35-30 3/2 12-7 C"”'C’mhg
toend 13 Maintenanc
Walk or cycle 60-70 40 5 of Home e
treatment

HF-ACTION = Heart Failure: A Controlled Trial Investigating Outcomes of Exercise Training; HRR
.= heart rate reserve
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[1] e iiwl b 5198 <l yod

il 5 5ia K, el arm 00 croa s s oty ol Jold s it ET Lol 4y ¢ sielitul b s3lsn wliy ot
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w5 [2)esslsa ik s s 4 yade g reverse left ventricular remodeling cuw catiwa s ,lagly Lyl b
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S8 4 i 955 iy ol i Ku 51 olallas 5o (MCT)[4] ks sio waid b ashie (53158 cnpai - (61)1a5 40
/(59 ,38) il Joad Jils HF 44 Mive ol Loss s si 158 41 5 cral a5 (S 3 el 48 <
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9 Sa3a 9 Slae Sarg 59 page OB (508 Wl el uinea (63 ,62)0d8l yiise (e cralitul 5 oyad
il yai 5380 4S ol sad GBI LS BUA s L (65)aisls HF 4lice ollons 53 53 Skee ilsili GtalS
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HIIT Versus MCT in Patients With Heart Failure :6 Jsua

HIIT Versus MCT in Patients With Heart Failure

HITT MCT
Evidence base
Similarity to lifestyle exercise
Time required
® Suitability for frailty/very low fithess

Staff effort

Cardiometabolic benefit

Fitness achieved

Suitability for broad range of patients

Safety

-HIT = high-intensity interval training; MCT = moderate continuous training

(MCT may be in fact HIIT, as even low workloads may be substantial for these patients.(38 [

Aerobic or endurance training [1]

aerobic capacity [2]

peak oxygen uptake [3]

Moderate continuous training [4]

Resistance training [5]

peripheral vascular responsiveness [6]

Interval training and high-intensity interval training [7]
exercise tolerance [8]

[ 1] gt s Uiy yai

Jolse aiils Jole win o 5951 50 5 -(54) el b HF 4 ise o)lsley out o Inspiratory wiliae Ciscs

udit oMne @ 5a8 s grgs 9 INspiratory wliae o yai caidly po Jeno silarwSl Goyiw! b Sidsilie 5 SuilKs
3 iatl saaie wlalllas (80 ,79) i) ayde cuwdit wdiae G 5 gl HF 45 ise ol lay jo udi Kit

I, HFPEF 4 Mite oylslans 58 o8 s HFFEF 44 dlise o), Lley 59 Inspiratory widliae wliy yoi da si L8 ol il
SaS Hlay il i aig, 4 Inspiratory wliae ol yai (ol il wad 4 olhley 5o . (83-81)ail suls L
el sk sols L Crtinan . (84) ity o wsa 1y Hlost (St cndi€ 5 i uls Solel Jla oo 5o 5 1S o
ol 381 5 Vo2 peak Liyl3al uil Kii LaalS ciely 53058 wliy yad 4 Inspiratory wdliae wliy yai oay38l <
Al S 3ulliTlie Sy .(86-84)0 55 o0 HF 44 Mine ol lons (S cnidiS a5 b0 e alail ploj woe
BMWT « V02 ju 1y (s,loline wiluii 5 89,8 duylin J5iiS 55,8 b 1 inspiratory wiiae wliy yoi alail odiay
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9 Inspiratory wdcae oy pai «S saib slgidiy (87)3,S LiyI58 HF 4 Mite ol ley o [2]cs! 4isds 4 s¢i 5 peak
s oilai€ HF 4 e olhlays b3, — oinil si sla daliyg

aladl bk Gaal3al 5o g g Bl sllse Lol el ouy JS G559 4 by traditional CR 4 Xl
cstl8 60 a5t Ohal 380 ot (B8) il sud suly o Lid Sa S wliae wiliy yai gia g wiiae paliaial ol yai
carwl sudd saaliie wlliae yu o 50uSt 5l ssldiw! [4]J.uilu OeSH JLaus! (uj)b.h.n oliale jo PER Sl 3 g
Mire Lot 53 i el cugd B 05y 11 il g1 o ccang KT e 85K | dine S (ola 5 poblainl oy sai

(89)adily uide 6 yad cugdl Jalan by o151l ol ey yo 319 4 5 wiblh HF 4

re WA gy i35 oy el

Ol Sase — il gilin Hhls 4 Ll il s swd wplai pb)y @l yai oluls 5o wil gl ollan 5l
Basdii b 35 paomw Sy el 4l Jliad aluil Suy 61 SISUie ¢ sas olew aigdd GB3us pladl 4 s si by
ol 4 3L 0S5 ol s bl GB35 4 Ruda udi Kii g Byl o, Ua g s sladalis jo olley aisi
Sz o3 ergn o b aniS giile 1 asa B als ol wiilsicai U ol 65l S oo g e 1 Sy siile
Ob3s olbasa 4S ghlay g o oL (il b s 3alas Guyass wlaliil 51 bl slagull sla peliial
o Sl S e ju o yidn b 03,8 GB3,) talk test 51 esliiwl L1y asa (6555 wadd alilgi g 54 S oo
Gl o dpm s 359 Dl el Sos g9 1 Gelale S Glee ol WIS gy (wbly bl sga s aly oS
(28) i) il o) Lagy

:uidS @S 5b CR @il coad wluda o il gi i S il Ly 1

iy iy sung wilgi o (ngady 5 St Glel da dly 31 18, Gul 9 YU (s, eoly) aiile lifestyle exercise”
bl i cdislylialn g @ lia iy yai

U ol b ()] sy 59 (b (s g500ly) wiile MCT wliy pad @y gum 4 058 650555 $lacdlad alail
a5 o cueai HR peak 5 HR rest w5 Sysr oulide 51 soliiuw!

Intensity of Activity: low to moderate, <14 on the Borg scale, <60% heart rate reserve or at resting

.heart rate plus 30 beats/min

duration of exercise: can be increased every 2 to 4 weeks until 45 min in total duration (e.g., 3
.(sessions 15 min each

Peak of intensity, speed, and incline: Borg scale, heart rate reserve, or to a target of 85% of

age-predicted maximum heart rate
Moderate strength training: with elastic bands, dumbbells
core exercises can also be added

309 slacdlad cinan o ols dlgish 5SThe 5o @ Ui cund CR sladdl e g Aline slaghy, 5 JSdb 50
(4 JSb) el sab oyl o olgiiy e wlallas 5 oYy o HF ohley sl «S agda

Inspiratory muscle training [1]
minute ventilation [2]

Localized muscle training [3]
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diffusive oxygen transport [4]
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Gillag 6l (11wl Jrasyi 51 ssliiu! U ¢l sadd ol 5 disly daw i JSis5s <CPET solitwl 3,50 Jsane
Jsb 00,8 soalitwl (595 sl b 5ia &0 daya g0 3 olsi oo ol Jreayi gy 51 CPET alail 44 uls S

4 20 b 6 ylis ,u) Borg rating of perceived exertion >16 4 U wigd oo 3164 i 4 ol Loy « CPET
9 Sy (! 785 i Julee 16

respiratory exchange ratio (the ventilatory response to exercise as a measure of effort expended:
(carbon dioxide production/Vo2 >1.05 or 1.10

b e el o gy 54 9 [S]oad (suls daya (b3, o 31 g1 oo bl cuwsiuws CPET 4 &S 50 0
i€ eoldiwl b, iyl olssl cga  BMWT wiile S sla i,
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b wwlss heart rate reserve
)[heart rate reserve: (resting heart rate 0.6 [peak heart rate - resting heart rate
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frequent ventricular) ;< iy sl slagli . L persistent atrial fibrillation ;lau << gl ey ¢lx
stinali uli oLy sla,sigile 31 suliiw! g slouad il ol i ol 1 (b3, S1ead witdls (ectopic beats
alail loy Jsb 5o b saldiwl G5, @b et 1 rating of perceived exertion 51 olhlen ol sl s
S ogid Joola oligall b ais S soldiw! o dla o i3, ‘sli.u la SuSs ol 31 ololagse HF-ACTION b1,
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Exercise Training Program Used in the HF-ACTION Trial
Intensity Aerobic | Weekly -
Mode- of (% of Duration Sessio Week | Location Training
Exercise . Phase
(HRR ((min ns
Walk or cycle 60 30-15 3 21 Clinic Initial,
supervised
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Walk or cycle 70 35-30 3 6-3 Clinic
. Supervised
Walk or cycle 70 35-30 3/2 12-7 C"”'C/mh:
toend 13 Maintenanc
Walk or cycle 60-70 40 5 of Home o
treatment

.(Adapted with permission from Whellan et al. (111

HF-ACTION = Heart Failure: A Controlled Trial Investigating Outcomes of Exercise Training; HRR
= heart rate reserve

o ooliiwl b Sehly 51 oS gluS wiile asi< i3, prescribed heart rate U wiil sit cowl (Koo ol lows 51 A
saliiwl 14 G 12 oy rating of perceived exertion 3! (b5, wadd Ll ¢ln crwl (Sae ey ol 5o auiS
heart wuwlas b olsi oo 1) Gb5s b cins oo ol 1y G355 51 (bl a3l b oSl S gl lows 51 05
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sl il oy el

Ly shpas e slsS 51 4l 20 b 5 b gin b oS oo Uy 355 olispad plal il s 5151l s 44 S il Las
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Ol 38) 53 4 5 35S g g b Sid LA, ST 5 (S i3 b ols (oo 3e 1 Glaslie iy yad (55158 wiliy el alilaa
cllad Gl 380 aly G el psi 90 58 Baa als aladl Wbl b sy 5 eoliiwl U ol oo 1) glaglia (b5 -0l
bl Gl iae sugi Gl 38 rinea 5 GilSWl wiae (53098
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Frequency, Intensity, Time, and Type of Exercise Regimen Commonly Used for Patients
With Heart Failure in Cardiac Rehabilitation

Resistance Exercise Aerobic Exercise

Fldays/week, moderate intensity 5
or 3 nonconsecutive days/week 2 Frequency
Tdays/week, high intensity 3

Determined by the amount of weight Exercise in target heart rate
lifted and the repetitions and sets

Goal of 8—10 exercises, about 1-3 sets . . - Intensity
of 8-16 repetitions of each exercise Focus on a variety of intensities
Depends on strength and schedule: up . .. e
to 1 h for total body workout, less for min/session; shorter if 60-30 Time

split-routine workout exercise is high intensity
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Activities using resistance: bands, | Any activity that increases heart rate,
dumbbells, machines, body weight such as running, walking, cycling, or Type
exercise dancing

.(Modified with permission from Josephson and Mehanna (38, 112
.Moderate intensity: 50% to 69% of target heart rate [zl

.High intensity: 70% to <90% of target heart rate

1 NYHA QOL pidle 55 ohoasis o155 o el loss s SLas dli s o355 4 aladl s 3 b5, i
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Frequency, Intensity, Time, and Type of Exercise Regimen for Patients with HFrEF in
Cardiac Rehabilitation

Aerobic Exercise FITT
Resistance
Exercise Interval training/ Moderate continuous
thigh intensity [training Week
Clinic/ home home Clinic home Clinic
or32 MCT 3 3 3| 2
nonconsecutive Freque
ncy
or32 (days/
nonconsecutive MCT 2 3 2 8 6-3 (week
or43 MCT 2 3 2 3| 127
nonconsecutive
o531 ycrs 2 3 2| ..to13
consecutives
HR 60%
Dﬁtermined b); peak 2-1
the amount o .
. . 60s up to 2-min -30
weight Ifted and | (g0~ 90% of HR peak), | g 142 | HR70% | o o
petitions separated by 3-min org sca'e eak .
and sets P active chovery =< 60% HR P Intensi
Goal of 8-10 . eak t
exercises, about periods of moderate Resting HR HR 70% 12-7 Y
B P intensity peak
1 3;‘3;‘;225 106f ((60-70% of HR peak 30 bpm
each exercise 60-70%HR
...1o 13
peak
Depends on sets 2 30-15 2—-1
strength and Gradually
schedule: up to sets 3 increase 35-30 6-3 Time
1h for total body duration (min/d
workout, less for sets 4 until 35-30 12—-7 (ay
split-routine 30-60
workout sets 4-5 40 | ...to 13
Active Walking | Any activity Active | 5 4
Activities using that Walking
resistance: increases
bands, HR, such 6-3
dumbbells, Walk | as running, Walk Type
machines, body Treadmill walking, Treadmill 12-7
weight exercise Bicycle | cycling, or Bicycle
dancing ..to 13

Every Sessions are including: Warm up

: 5 min and cool down: 5 min, at (50-60% of peak

(heart rate

Some patients may be unable to exercise up to the prescribed heart rate, such as those taking
B-blockers. In these patients, a rating of perceived exertion between 12 and 14 may be used to
guide exercise intensity
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For patients who exhibit exercise-induced ischemia or angina, exercise intensity can be set at
a heart rate of 10 beats/min less than the heart rate at which the onset of angina or ischemia
occurs

Patients with HFrEF, are patrticularly likely to have Sarcopenia and skeletal muscle changes
Resistance training may be a suitable strategy in such patients, as it increases muscle and
bone mass

Inspiratory muscle weakness is widespread among patients with HF, addition the inspiratory
muscle training to aerobic training can be reduce dyspnea, increase peak Vo 2 and exercise
time, and improve QOL

Moderate intensity: 50% to 69% of target heart rate. [l
.T High intensity: 70% to <90% of target heart rate
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