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Average length of stay, heart failure, international, 1997-2007

1%

e AUty alis
Canada

—&— France

e Germany

2000 2001 2002 2003 2004 2005 2006 2007

Graph from www.health.org.uk. Bridging the
gap: Heart Failure, 2010.

Data from Organization for Economic
Cooperation and Development, 2009.

Note: some countnes may inciude daaths and discharges as well 85 same-day separations.
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. CDC NCHS National Hospital Discharge Survey,

2000-2010

. Yancy et al. JACC, 2006.
3. Cleland et al. EuroHeart, 2003.
. Krumholz HM, et al. Circ Cardiovas Qual

Outcomes 2009.

5. Wexler DJ, et al. Am Heart J 2001.
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b | ! " Y h ]
| : { ; j' . 2’ | (|\/|i|d) No limitation of physical activity - ordinary physical
' "'\g: -y y o activity doesn't cause tiredness, heart palpitations, or
E " s shortness of breath
.
L |
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S R

11 (Mild) Slight limitation of physical activity, comfortable at rest,
but ordinary physical activity results in tiredness, heart
palpitations, or shortness of breath

b |

lIl (Moderate) Marked or noticeable limitations of physical activity,
comfortable at rest, but less than ordinary physical
activity causes tiredness, heart palpitations, or
shortness of breath
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\Y/ Severe limitation of physical activity, unable to carry out
any physical activity without discomfort. Symptoms also
(Severe) present at rest. If any physical activity is undertaken,

discomfort increases.
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People with structural heart
disease with prior or current
symptoms of heart failure

NYHA Class Il and Il

People who have advanced heart
failure and severe symptoms
difficult to manage with standard
treatment

NYHA Class IV

Known structural heart disease
with dyspnea, fatigue, inability to
exercise

' SteUE DESCHIPLBN Examples
NN i
3 K LI ':“;?M] A People at high risk for CAD (coronary artery disease),
e B onsIn g, developing heart failure but diabetes, hypertension,
tloy |® : RLERE | :" 1 without structural heart disease metabolic syndrome, obesity
l“]. | . M ey : . : . ; :
IRy [® : - . ; - or symptoms of heart failure. using cardiotoxins or alcohol,
Mk : L e t 4 .', u : : Encompasses “pre heart failure” @ family history of cardiomyopathy,
: "I\ i : w0y : + where intervention with cerebrovascular accident (CVA),
.;' !.' J : . oy :.'. ~ management can overt personal history of rheumatic
iim ® MMy "2 [ fever
TR : N ] : :: Progression to symptoms eve
) - oy
# :: n . : SR : :: B People with structural heart Left ventricular hypertrophy
) :n f]’ : : LF: I :: disease but without signs and (LVH) or reduced left ventricular
4 .:‘ "ol 'y B 0 o gy - - symptoms of heart failure ejection fraction (LVEF),
:ImT - : - CEEEY . NYHA Class | asymptomatic valvular heart
- o N E — X0 7y disease, previous Mi
i (R om s Rl n
R “‘
7 .l n e
{ -

Marked symptoms at rest despite
maximal medical therapy, with
recurrent hospitalizations
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Permission Jayne Ward, DO Healthy

Exercise as Medicine Used with
Lifestyles 2019
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Exercise as Medicine Used
with Permission Jayne Ward,
DO Healthy Lifestyles 2019
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Normal pace walking 2-2.9 mph
Brisk pace walking 3-3.9 mph
Very brisk pace walking 4 + mph
Jogging (slower than 10 min/mile)
Running (faster than 10 min/mile)
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Bicycling
Tennis/Squash/Racquetball
Lap swimming

Stair climber

Yoga, stretching, toning
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g/doi/10.1161/CIRCHEARTF

https://www.ahajournals.or
AILURE.113.001420
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https://www.ahajournals.org/doi/10.1161/CIRCHEARTFAILURE.113.001420#R1
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Key: Detraining
Pathophysiologic Responses [ peak VO, ]

| Mechanistic measures |

i  Polential impact of exercise training

K Jerome L. Fleg. Circulation: Heart Failure.
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Failure, Velume: 8, Issue: 1. Pages: 209-220,
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Characteristics No. (%0) of Patients®

(17
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. v Snn >
! : L ; L] “‘,‘E l Usual Care Exercise Training
B - 'T-,]: ¥ : : ; L] : : A m=1172) (n=1159)
il tn,2 8 § Sig ¥ D
[ : : : JRT ’ : .'.' 2 Age, median (IQR), y 9 59.2(51.2-67.8)
iR — L -
(82 | m 3 RN Female sex 314 (26.9) 347 (29.9)
] m I ] €
| : n : I kg‘: w : .'. v" ~
e — 3 2 ~ TR Hispanic or Latino ethnicity 48 (4.1) 40 (3.9)
w'n g 3 o ey 10y
e L BT M Ny "
‘ple W B W HELY 5 -
’ jim " m 3 : g SN .: Black or African Amer
in " wl g B Wy " 728 (62.1
Bin "m T g, " 28 (62.1)
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|
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Subjects With Selected Adverse Events

I B
B u
.‘ - X
— 2 -ﬂ" “ .
7 H-b X . ; ) —
. ;1 n n 'l : 83 "| Adverse Event Usual Care  Exercise Training
! |
it (D : s KR ~=num? (N=1159)
[tag |2 X CE N
1= n g o M) Wy Prespecified Cardiovascular Adverse Events
v 3 g My dny Mo
j : m z W o3 . = e : : 2 ; L Worsening heart failure, No. (%) 340 (29.0) 303 (26.1)
iy o [ Mgy ite A
1 : [} : L B 5 = L | : N W ‘ Myocardial infarction, No. (%) 45 (3.8) 41 (3.5)
Iy p m n ¥ -4 L n 4 T
' ; ) : w I: W = =: : ni ; Unstable angina, No. (%) 88 (7.5) 86 (7.4)
eyl w . B ™ "y 1
j‘ n : : X ] = '1. : : 1 Serious adverse arthythmia, No. (%)b 164 (14.0) 167 (14.4)
gim il M £ He s «
4 jim : : ¥ 1 =n M- - Stroke, No. (%) 28 (2.4) 33 (2.8)
Il § Mg -
} jim ',,: }T : — g: : ': | Transient ischemic attack, No. (%) 23(2.0) 20(1.7)
PRy Wl . i 1 ) . . , .
1 ¥n 1 Any of the above events, No. (%) 471 (40.0) 434 (37.4)
il General Adverse Events

Hospitalization for fracture of the hip or pelvis, No. (%4) 7(0.6) 3(03)
Outpatient fracture repair, No. (%) 20017 13(1.1)
ICD firing, No. fired/No. with ICD (% 151/644 (23.0)  142/641 (22.2)
Hospitalization after exercise, No. (%)~ 22(1.9) 37(3.2)
Death after (or unknown 1if after) exercise. No. (%) 5(04) 5(04)
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m : u Clinical Events
» I - X
Ny X 1y
: ;1 m : ¥ : w: "| Usual Care Exercise Training Hazard Ratio
! |
1y : : : = ; i v Event ™~=171)? (N = 1159) (95% CI) P Value
E ™~ L
o' | 1 4 - 13 . - . R o I o 2 .
L T !" ' 1 = : ;' " : All-canse mortality or all-cause hospitalization 796 (68) 759 (65) 0.93 (0.84-1.02) 13
e, s Bl LR : . o
1 m " 3 Mgy 3" 0 {primary end point), No. (%)
HEE ~ L RRE . . . e e . _
J Im i B L B oy Cardiovascular mortality or cardiovascular 677 (58) 632 (55) 0.92 (0.83-1.03)
IEgin v w 3 - AN .
AR R B b =n "l hospitalization, No. (%)
¥ / “ n S A " . L
j‘ s : : n : : — ='1| 1 : : Cardiovascular mortality or heart failure 393 (34) 344 (30) 0.87 (0.75-1.00)
' b— 1N N . N .
)b Im ; na Me o : hospitalization, No. (%)
3 v im ki : e — L n
s } . : n n o : n == : n Cardiovascular mortality or heart failure 403 (34) 0.87 (0.75-1.00)
m s B o n )
3 oy N mun i :
1y R e o ; l1o=.p1_tahzai1on_or L&J{-ilat. trans?.p]mltatlon or left
T - ventricular assist device, No. (%)

All-cause mortality, all-cause hospitalization, 906 (77) 385 (76) 0.99 (0.90-1.08)
emergency department visit, or urgent clinie visit
for heart failure exacerbation, No. (%)

All-cause mortality, No. (%) 198 (17) 189 (16) 0.96 (0.79-1.17)

Cardiovascular mortality, No. (%) 143 (12) 131 (11) 0.92 (0.74-1.15)
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P Value for
Interaction

0.92 (0.82-1.09)
0.96 (0.78-1.20)
0.83 (0.68-1.00)
0.97 (0.87-1.09)
0.95 (0.80-1.12)
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Hazard Ratio
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Critscal Analysis of

Haart falure with preserved ejection fraction (HFPEF ) is ona of the most common forms of haart fadura; &s prevalencea is
ncreasing, and outoames dre warsening, Atlected palients afien expenance savere exertionadl dyspnea and debiitating
fatiqua, as well as poor qualty of life, frequent hospitalizations, and a high mortality rate, Until recently, mosi
pharmacological Intervention trials for HFpEF yieldad nautral primary oulcomes, In contrast. trials of exercise-based
mtarventions bave consistantly demensirated large, sigrificant, dinically meaningful improvements in symptoms,
objchively saterminad axercise capacity, and usually quality of We. This success may be attinbuted, at least in part. to
tha plelotropic effects of exarcisa. which may favorabiy affect the full range of abnormalities—pearnpharal vascular,
skelota muscle, and cardiovascular—Sat contribute to exercise intolerance in HWFpEF, Accardingly, this sciontific
statement critcally examines the currantly avallable literature on the effects of axerciss-based therapies for chronic
slable HFpEF, potential mechanisms far improvemant of execcise capaclly and symploms, and how these data compare
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In patients with HFpEF, SGLT2i can be beneficial in
decreasing HF hospitalizations and cardiovascular

| mortality
In selected patients with HFpEF, MRAs may be considered

to decrease hospitalizations, particularly among patients
with LVEF on the lower end of this spectrum
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Exercise Therapy in pati
Heart Failure with prese
ventricular function (HF

Several pathophysiological mechanisms are
the severely reduced aerobic exercise capa
HFpEF.

These can be broadly categorized as cardi
vascular, and skeletal muscle.

Other factors include sedentary behavior;
which is accompanied by a worse prognosis
which may be associated with increased pla
cardiac remodeling, and potentially pericardi
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Exercise Therapy in patie
Heart Failure with preserv
ventricular function (HFp

Types of Exercise Used in Clinical Trials

Exercise studies in patients with chronic, stable HFpEF‘
approaches for training, including walking, stationary cy.

high-intensity interval training (HIIT), strength training, a
77

Eleven studies4’.67-72.74-77 ysed facility-based SET and
home-based exercise training HIIT studies used 2- to 4-
bouts with the treadmill or cycle ergometer.2228.2% |

Although the training frequency was generally 3 session
duration ranged from 1 to 8 months, and the intensity of
specified, varied considerably (40%—90% of exercise ca
individual session length (25-60 min).
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Table 2. Critical Gaps in Exercise-Based Therapy in HFpEF

A
(i st g

Recommended focus areas for future trials

.
B I
ddmdq

Setting supervised, community based, home based, or hybnd

HRJuSdd aaa-

Modalties HIIT, continuous aerobic lraining, strength trainng, or combination

e

Combination with other lifestyle interventions or medications: dietary weight loss, comprehensive CR. or ET alone

Strategies for long-term adherance. most Irials are short-term and long-term maintenance s modest

Ty
Im
In
Iw
Im
Im
Im
n
Im
im
in
im

P V|

Strategies 10 increase accessibilty: particuiarly for underresourced populations

CELEEEEEERET 'rrrree.

:4-1:5.!..:_:!..::’.1!.‘.1?
e

B

Minimize costs: can specific settings/modahities improve access and minimize costs

a2y

Role in management of recently hospitabized, oider adults frailty, impaired balance, and cognition may require innovatve interventions
Effect on clinical events (hospitalzation, death) larger studies and long-term foflow-up are necessary

Preventing the development of HFpEF supervised or home-based training in patents with multiple risk factors
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Exercise Therapy In
Advanced Heart Falil

A universal agreement on the best training modali
does not exist.

Rather, an individualized approach is recommend
evaluation and personal preferences.

Training protocols vary in a number of ways: inte
anaerobic), type (endurance, resistance) and met
interval).

Continuous endurance training is the best descri
training and, because of its well-demonstrated eff
highly recommended in the guidelines. It is chara
moderate-to-high exercise intensity at steady-stat
aerobic energetic yield, allowing the patient to pe
training sessions (45-60 min duration). The exerci
performed on a bicycle or treadmill.
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Exercise Therapy In
Advanced Heart Falil

Setting

* Itis recommended to initiate exercise trainin
supervised, center-based program. This can
hospital or in a specialized private facility, a
supervision and direct monitoring of heart ra
pressure are available, especially when HF
severe. Most center-based programs offer a
week training program.

» Thereafter, a gradual transition to a home-b
with or without telemonitoring tools - is enco
stimulating the patient to remain active for a
period and to adhere to the exercise training

2023
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Exercise Therapy In
Advanced Heart Falil

Special Heart Failure Populations

» |CD and CRT-D patients should start exercise
medical supervision and monitoring of heart r
level and ICD programming should be adapte
maximal heart rate 20 beats below the ICD in

» The following patient information should be re
reduce the risk of incidents: 1) underlying hea
indication of ICD implantation; 2) triggers for
iIschemia) and the arrhythmic substrate; 3) th
intervention heart rate; 4) the tachy-therapy t
delivered.

https://lwww.escardio.org/Journals/E-
Journal-of-Cardiology-Practice/Volume-
14/Exercise-training-as-therapy-for-
chronic-heart-
failure#:~:text=Conclusions,and%20reduce
d%20morbidity%20and%20mortality.
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Exercise Therapy In
Advanced Heart Falil

y ’[j 2t Conclusion
- "HEREE FHRRRRES HiT
!ow (29 9 % Bl
MR o 3 :!ﬂa Ay I
y ! n - o 3 i 2' 5 . . - -
fy = 3 ! =g § R * These findings are consistent with the 3
’319' " g Mgy ity ] . - -
HEE ggga’“ SR trials and the meta-analyses showing i
TR B éiﬁgg; H outcomes.
in "ol ng‘m f;"'?:: . -
HEE R %!E‘%gg; i . Based on the safety of exercise training
R R R modest reduction in clinical events in ad
s - B .mmgﬂaﬂﬂ, 1w ! : .
b Sl modest increases in health-related quali
P e 2 (reported in the accompanying manuscr
L L&E‘ al?®), the HF-ACTION results support a

exercise training program for patients wi
ventricular function and heart failure sy
addition to evidence-based therapy.
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