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!
•  Pa0ents+with+a+CRT7D+devices+represent+an+emerging+
popula0on+of+subjects+with+chronic+heart+failure+(CHF)+
who,++according+the+current+guidelines,+must+be+
referred+to+a+cardiovascular+rehabilita0on+(CR)+
program++

BACKGROUND+

Eur J Heart Fail 2011;13(4):347-357 







!
Exercise+training+in+pa0ents+with+mild7to7moderate+CHF:+

–  improves+exercise+capacity+(peak+oxygen+uptake++15730%)++
–  improves+quality+of+life+
–  does+not+adversely+affect+leR+ventricular+remodelling+
–  may+reduce+mortality+and+hospitaliza0on++

++++++++++++++++++++++++++++++
++++++++++++++++++++
+++++++++++++++++++RecommendaEon+class+I+
++++++++++++

BACKGROUND+

Eur J Heart Fail 2011;13(4):347-357 
JAMA 2009; 301,14  



!
•  Cardiac+resynchroniza0on+therapy+aims+at+diminishing+
cardiac+dissynchrony+in+pa0ents+with+heart+failure+

•  The+effect+of+cardiac+resynchroniza0on+therapy+can+
be+improved+by+op0miza0on+of+device+programming+

•  Currently+op0miza0on+of+device+programming+is+
mainly+performed+only+during+res0ng+condi0on++

BACKGROUND+

J Cardiovasc Electrophysiol, Vol 21, pp 1307-13-16 



+
The+aims+of+the+study+were:+

–  +to+evaluate+in+CRT7D+recipients+the+safety+and+
efficacy+of+a+physical+exercise+program,+in+a+
outpa0ent+CR+seUng+

–  to+evaluate+the+need+for+an+individual+op0miza0on+
of+device+programming,+in+order+to+obtain+an+
adequate+increase+in+heart+rate+and+to+maintain+
resynchroniza0on+therapy+during+exercise.+

AIMS+



CRT7D+recipients++underwent+clinical+and+func0onal+inves0ga0ons,+
comprehensive+of+symptom6limited+cardiopulmonary+exercise+
tesEng+(exercise+test+protocol+10Wx1),+during+which+device+
programming+were+evaluated.+



METHODS+

+
7All+pa0ents+were+receiving+op0mal+medical+
therapy+for+CHF+and+had+been+in+a+stable+
condi0on+for+more+than+1+month+ 
+
7 They+underwent+a+program+of+physician7
supervised+60+min+session+of+exercise+training+
(endurance+and+resistance),+3+sessions/week;+18+
sessions+



!
•  We+enrolled+in+the+study+17+consecu0ve+white+adult+CHF+

pa0ents,+in+NYHA+func0onal+class+II+or+III,+recently+implanted+
with+a+CRT7D+devices+for+primary+preven0on+

POPULATIONS!+

Baseline+paEents+characterisEcs++

Male+sex+ 77%+

Age+ 71±9+

Non7ischaemic+cardiomyopathy+ 85%+

Ejec0on+frac0on++ 37±6+%+

Atrial+fibrilla0on+ 15%+

Peak+oxygen+uptake++ 14±8+ml/kg/min+

Peak+cardiac+power+output++ 89±27+Waf+



+
RESULTS+(1)+

++++SAFETY+
7  No+adverse+events++
7  No+changes+in+sensing,+pacing+and+impedance+parameters+
7  No+pa0ents+experienced+shock+during+supervised+exercise+
training++

7  The+use+of+heart+rate+monitors+during+training+did+not+
induce+any+electromagne0c+interference+with+the+CRT+
devices+



+
RESULTS+(2)+

+EFFICACY++(evaluated+with+cardiopulmonary+exercise+tes0ng+before+and+aRer+CR)+++

P<0,05 

Before+CR+ AOer+CR+

Exercise+duraEon+ 8,5±2,7+
+

9,3±3,2+

Peak+oxygen+uptake+
(ml/kg/min)+
+

16,8±3,6+ 20±5,5+

Peak+cardiac+power+
output+(WaS)+
+

95,6±25,9+ 104,4±31,4+



OPTIMIZATION+OF+DEVICE+PROGRAMMING+
“Brady”+func0ons+reprogramming:+6+pa0ents+(46%)+

–  op0miza0on+of+rate7responsive+func0on+(4+cases)+
–  increase+of+upper+rate+(2+cases)+
–  op0miza0on+of+atrio7ventricular+delay+(1+case)+
–  op0miza0on+of+inter7ventricular+delay+(1+case)+

“Tachy”+func0ons+reprogramming:+0+pa0ents+(0%)+
ICD+ac0va0on+threshold:+TV+190±10+bpm,+FV+200±10++
(AHA$and$EACPR$recommend$that$peak$target$heart$rates$remain$

10:20$beats$below$the$ICD$acAvaAon$threshold)$

RESULTS+(3)++



ECG at rest  



ECG during effort (only RV 
pacing-no LV capture) 



ECG during effort after AV delay 
reprogramming (shortening) 



!

• The+growing+applica0ons+of+CRT7D+in+the+treatment+of++
CHF+ pa0ents+ represent+ a+ unique+ challenge+ for+ CR+
therapists+
• +CR+in+CRT7D+recipients+is+safe+and+effec0ve++
• +In+order+to+obtain+the+maximal+increase+in+heart+rate+
and+ to+ maintain+ resynchroniza0on+ therapy+ during+
exercise,+individualized+device+brady+programming+may+
be+warranted+in+selected+pa0ents.++

CONCLUSIONS++
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