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SED-SHAM TR-SHAM
Right ventricular mass (mg) 3188+202 405 1+4553%~ Trenlng Og hjerteSVIkt
Left veniricular mass (mg) 8764+741 1097 .6 +84 5
Left ventricular cell length (p.m) 119318 134.3+18%*
Left ventricular cell width (pm) 25.50+1.0 2543+1.1
Left ventricular infarction (%) _ _ . Biii)
Alii) ——— INF5E0 — TR
X = —O— INF-SED —®— INF-TR
Fritt Ca** E=)
EW.O
SED-INF TR-INF 3 -
Sos
Right ventricular mass {mg) MN73+766 555.2+68.6%F cellelengde éos 2
Left ventricular mass (mg) 1575.1£67.0 1339.0£00.1** L - @ : ™
Left ventricular cell length (pm) 156.0%15 138.7+1 2%+ T “i” . 4
Left ventricular cell width (pm) 3596+1.1 28.63+1.6%* PRRE] o7
Left ventricular infarction (%) 438+22 449+27 " 0 2 4 5 N 10
Stimulation frequency (Hz)
Wislgff et al 2002 Wislgff et al 2002
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Table 1
Tr e n | n O h - erteSV| kt Left ventricular echocardiographic and pressure measurements
g g J SED-INF TR-INF
Left ventricular internal diameter diastole, mm 11.120.7%* 113204+
Left ventricular internal diameter systole, mm 10.1+1.1% 10.2+0.5%*
Anterior wall thickness diastole, mm 05+02%* 0.520.2%*
Alii) — INFSED — TR Anterior wall thickness systole. mm 0.5x0.2%* 0.5x0.2%*
B pas Posterior wall thickness diastole, mm 23+03 25=03
Fritt Ca** o 15 ,—:Mm Posterior wall thickness systole. mm 31+009 31+06
= — e L] Fractional shortening. % 00+50 95+3.6%"
5 —— s Left atria diameter, mm 56+58% 5.6=6.1%*
§ 10 Right atria diameter, mm 47+6.5% 49+60"
% E wave, peak velocity, em.s ™' 104+10% 112+11%
cellelengde vt A wave, peak wvelocity. cmes ™ 178 15+4%*
146 128 a 05 E wave deceleration time, ms 30+£5%F 20+6%*
g Isovolumetric relaxation time, ms 22+4% 22+4%
@ Left ventricular end-diastolic pressure. mmHg 343+50% 34.5+4.6%
L 102 oo - Left ventricular peak systolic pressure, mmHg 106.0+7.4* 113.8x7.9*
SEDSH TRSH SEQINE TRINE Aortic diastolic pressure, mmHg 799+77 88.6=7.8*
Left ventricular + dP/dr_,, mmHg ms ' 53+05%= 5.6+0.7%*
Left ventricular — dP/dr,_, . mmHg-ms™* 342047 37207
Wislaff et al 2002
Wislaff et al 2002 (Ekko og kat: Loennechen)

«us ST.OLAVS HOSPITAL «us ST.OLAVS HOSPITAL

Table 2 Summary of randomized exercive trainfmg studies in (LV) dysfuncrion and heart failire

Saucly n pls Chinical characteristics

Stable CHF, THD, fhythan, NYHA 11111

Kliniske data
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CHANGE studien

* 80 pasienter, 41 randomisert til trening

e Trening 3g / uke
¢ Intensitet til 60% av differanse mellom resting og max
pa test.
* @kning i exercise time og anaerob terskel.
e Ingen gkning i VO, .,
¢ Ingen adverse effects.
* (Wielenga EHJ 1999)

« Leder: trening er nd mellom fase Il og fase Il i
dokumantasjon
* (Meyer EHJ 1999)

«us 5T. OLAVS HOSPITAL

Pt of patients
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«+ 5T. OLAVS HOSPITAL

Belardinelli 1999

* 99 pas, 50 trening, 49 kontroll. EF 28%
« Trening pa 60% av VO,,,,, 3x/uke i 8 uker, deretter 2x i et ar!!!!

e @kning i VO, ., 09 QoL med trening i startfasen.
« Ingen endring i vedlikeholdsperioden

* Ingen endring i EF

« Signifikant lavere mortalitet (9/50 18%) vs 20/49 (41%) og non
fatale endepunkter (8 vs. 17).

* MEN: sveert hgy mortalitet sammenlignet med andre materialer
med tilsvarfende EF.

« Ingen pasienter pa betablokker
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Styrketrening

IANS 1 Changes i Syocc ond Dl Sod s, Heon TABE N in Cardox Srakn Volerm, Tod
[ sure Prods, and EndOiouchc and End Syl e P o P sy s sty
B S R B E Wkwﬁmmol\.ﬁﬂﬂc\ﬂh“eﬂlqﬁmfmmlm
L . LU Rast  lspPress  Cycling
"“"l'_"'m‘:;“" paae 15747 18T 4B 1R 1Y cmdiu:mu.l.]*-w 52205 6905 932077
! \ . " Swoke valume [ 77e5 80ed  B7 457
Dﬁ:'c":“d'"'w' e meadn Bexd Tobnl periphaecl resionce 232 20+2  ld s 191
Hoor rcte [oecefmin]  8bad  BEa St 1074 4% . Higol=lemin1)
Rotegresurs product W3aé 1861 a7 213017% Ejmcsson froction [%] Na2 s
Erclahouslic volwea fal] 257 4 26 249 427 268 « 24 Spaclic BR/ESV rofe 0.9 4 0.1 i T1raam
Ercoysiofic valome [ml] 179237 188237 18073 —
0.0 conpared wih ra 'p 40 03 -h
* 008 compared = 1o, 'p <008 campared m lag cavan. D08 compared e i T g compared wih lag s
Voo o . < blaod peesue: ESV = end syobe vakime.

McKelvie 1995

«+ 5T. OLAVS HOSPITAL

Styrketrening
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ESC Guidelines

Guidelines for the diagnosis and treatment of chronic
heart failure: executive summary (update 2005)

The Task Force for the Diagnosis and Treatment of
Chronic Heart Failure of the European Society of Cardiology

Authors/Task Force Members: Karl Swedberg, Chairperson,”

Goteborg (Sweden) Writing Committee: John Cleland, Hull (UK), Henry Dargie,
Glasgow (UK), Helmut Drexler, Hannover (Germany), Ferenc Follath, Zurich
(Switzerland), Michel Komajda, Paris (France), Luigi Tavazzi, Pavia (ltaly),
Otto A. Smiseth, Oslo (Norway).
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Exercise

Exercise improves skeletal muscle function and therefore
overall functional capacity. Patientsshould be encouraged
and advised on how to carry out daily physical and leisure
time activities that do not induce symptoms. Exercise
training programs are encouraged in stable patients
in NYHA class Il-1ll. Standardized recommendations
for exercise training in heart failure patients by the
European Society of Cardiology have been published.*
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Working Group Report

Recommendations for exercise testing in chronic heart
failure patients

Working Group on Cardiac Rehabilitation & Exercise Physiology and Working
Group on Heart Failure of the European Society of Cardiology

EHJ 2001
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Testing for trening

Tahle 2 Exercise testing in chronic heart failure: key
pufm.s

Exercise testing in stable chronic heart failure only
Directly measured oxygen uptake is preferable to estimate
of METs

Individualized protocol (ramp, Naughton)

Stage increments of 1| MET are recommended

Optimal test duration 812 min

Walking test for submaximal testing

R

o s

EHJ 2001
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Working Group Report

Recommendations for exercise training in chronic heart
failure patients

Rehabilitation & E iae Bl

Working Group on Cardiac Physiclogy and Working
Group on Heart Fallure of the European Soclety of Cardiclogy”

EHJ 2001
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Relative and absolute contraindications to exercise training among patients with stuble chronic heart failure

Absolute contraindications

. Progressive worsening of exercise tolerance or dyspnoea at
rest or on exertion over previous 3 to 5 days

. Significant ischaemia at low rates (<2 METS, =50 W)

. Uncontrolled diabetes

Acute systemic illness or fever

Recent embolism

. Thrombophlebitis

. Active pericarditis or myocarditis

. Moderate to severe aortic stenosis

. Regurgitant valvular heart disease requiring surgery

. Myocardial infarction within previous 3 weeks

. New onset atrial fibrillation

—oo® AR W
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Relative and absolute contraindications to exercise training among patients with stable chronic heart fuilure

Relative contraindications

. = 1-8 kg increase in body mass over previous 1 to 3 days

. Concurrent continuous or intermittent dobutamine therapy

. Decrease in systolic blood pressure with exercise

. New York Heart Association Functional Class IV

. Complex ventricular arrhythmia at rest or appearing with
exertion

. Supine resting heart rate = 100 beats . min

. Pre-existing comorbilities

[ S

1

-1
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Table 3 Relative criteria necessary for the initiation of
an aerehic exercive training programme

Compensated heart failure for at least 3 weeks

Ability to speak without dyspnoea (with a respiratory rate of
<30 breaths . min '}

Resting HR of <110 beats. min !

Less than moderate fatigue
Cardiac index of >21. min
patients)

Central venous pressure of <12 mmHg (for invasively moni-
tored patients)

', m 2 (for invasively monitored
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Table 4 Relative criteria indicating the need to modify or
terminate the training programme

Marked dyspnoea or fatigue (= 14 on Borg scale)

Respiratory rate of >40 breaths . min ~ ' during exercise
Development of an S; or pulmonary rales

Increase in pulmonary rales

Increase in the second component of the second sound (P,)
Poor pulse pressure (<10 mmHg difference between systolic and
diastolic BP)

Decrease in BP (of > 10 mmHg) during progressive exercise
Increased supraventricular or ventricular ectopy during exercise
Diaphoresis, pallor or confusion
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Anbefalinger ESC

« G3a, sykle
* Intervalltrening: 30 s drag — 50% av max
arbeid 40 — 80% av VO, 60 sek hvile (10W).

» Gradvis gkning i intensitet 40 til 80% forhold
til symptomer og klinisk status

» Styrketrening? "Promising”

» Safety: Trenger starre studier
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AHA position paper:

* Recommendations:

+ The Committee on Exercise, Rehabilitation, and Prevention of the American
Heart Association Council on Clinical Cardiology concludes that exercise
training in patients with HF seems to be safe and beneficial overall in
improving exercise capacity, as measured by peak V' 02, peak workload,
exercise duration, and parameters of submaximal exercise performance. In
addition, QOL improves in parallel to the improvements in exercise capacity.
Furthermore, benefits have been reported in muscle structure and
physiological responses to exercise, such as improvements in endothelial
function, catecholamine spillover, and oxygen extraction in the periphery,
among others. In summary, this position statement will serve as guide to
health professionals to better understand the exercise limitations of the patient
with HF and aid in directing their patients to engage in physical activity.
Therefore, insurers and third-party payers should support exercise training
programs in patients with chronic HF that follow recommendations and patient
selection as discussed in this position statement.

Pifia et al Circulation 2003
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Safety:
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Metaanalyser?

5t. Elsewhere hospital
Avdeling for thoradarurg

Fodnr: 300240 98765

Mavn: Bertil Bypass

Ade. Graftveien 3
2200 Venestad

Epikrise

Pasienten ble innlagt for & £3 wfort aonokoronar bypass, stter plvist
heved: T lirest inngrep pd hjert kin. Post-op T

ferlop wkomplizert

Han skrives 1 med folgends medbamenter og fid

Alyl.E 751l 500 mg daglig, etter eget onske
Selawzok: 50 til 400 myg daglig, etter eget onske
. Lol LDogeresul LDT lo-4

Trening Minumum ¥ time tre ganger  uka, intensitet 50 = 90 % av max
hjenefrekvent

bded venalig hulsen

(et G Selve treningen varierer vilt!

Gusdo Guidelines

Assistentlege

Dokumentasjon:

o Safety

— M4 anses rimelig dokumentert ved lav til
moderat intensitet. Hay intensitet er ikke
dokumentert.

* Prognostisk gevinst
— Dokumentasjonen for svak forelgpig
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Egne resultater:

e 27 pasienter (20 menn, 7 kvinner), mean alder 75,5

e Alle pa B-blokker og ACE-hemmer

¢ LVEF <40%, NYHA "2,5"

* Randomisert til hgy intensitet, moderat intensitet og
kontroll.

* Trening 2 g/uke pluss en gang hjemme med
tilsvarende intensitet i 12 uker.

— AIT: Intervall 5 min oppvarming 60% av HRmax, 4 min drag pa&
90%, 3 min pauser pa 70% og 3 min etter siste drag.

— MIT: 70% av HR max justert for treningsmengde
— Pulsstyrt med gkende intensitet ettersom formen ble bedre
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46% ——

@ Kontroll
EBMIT
OAIT

For Etter

Tilsvarende for arbeidsgkonomi, aerob terskel og intensitet
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Livskvalitet

@ Kontroll
EMIT
2 OAIT

For Etter
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Kontroll MIT AIT
Pre Post Pre Post Pre Post
LVDD 67.2+81 [67.8+125 [69.1+8.6 |68.2+6.5 |66.7+6.8 |59.0+6.8
LVDV 250.5 + 242.1+ 2455 + 230.3+ 248.1+ 202.9 +
64.4 62.3 53.1 41.0 79.6 72.0
EF 26.2+80 [26.6+9.7 [328+48 |335+57 |28.0+7.3 [380+938
sv 53.4 + 55.0 + 63.5 + 63.1+ 57.1+ 67.0+
15.3 13.7 12.7 15.7 143 19.9
HR 60 + 11 59+ 11 55+ 10 54+ 12 65+ 14 61+13
TVIs 473+ 479+ 4.80 + 5.16 + 479+ 5.86 +
1.23 1.34 1.10 0.96 1.32 153
E 06+01 [05+02 [07+03 [06+01 |07+01 [0.8%0.2
Ea 40+14 (39419 [46+08 |47+16 |45+13 [67+16
E/Ea 151+43 |151+6.4 |151+54 [129+3.8*(160+3.5 |[11.8+19
IVRT 110.2 + 109.5 + 112.4 + 105.7 + 100.7 + 1228+
68.7 64.8 23.4 25.6 18.9 41.4
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Konklusjon:

* Hgy intensitet ser ut til & gi vesentlig bedre effekt pa
hjertefunksjon. Signifikant:
— Revers remodellering med red. volum
— @kt EF, slagvolum og cardiac output
— Bedret kontraktilitet og diastolisk relaksasjon
— Redusert fylningstrykk

« Hgyere hvile slagvolum tyder pa delvis
dekompensering fgr trening

« Dette burde gi forventet mortalitetseffekt

« Safety ved hgy aerob intensitet ikke dokumentert
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