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CHLO’s Cardiac Rehab Unit 6th anniversary (2022)

2016 -





Cardiac rehab for all when present one or more of the 
following conditions…

Physical limitation (HF, cardiac surgery, frailty...)

Need of support to adopt a healthy lifestyle

Insufficient information about the disease

Psychological impairment (depression, anxiety...)



Peak VO2 changes from HF post STEMI to LVAD and Cardiac Tx 
through Cardiac Rehab
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CR program improves aerobic capacity on LVAD pts



N= 1.164  LVAD Medicare pts

Risk reduction at 1-year of:
• Hospitalizations: 23%
• Mortality: 47%

Independently of the comorbidities



JPF, 29 years old male , Mar 2021

HCM (MYBPC3 mutation) in burnout phase – NYHA IV

- Biventricular dysfunction: LVEF ~ 20-25%; RVEF ~ 34%; TAPSE 17

- Pulmonary arterial hypertension

- CKD G3a, cardiorenal syndrome type 2 (creatinine =1,8 mg/dL)

- Normal coronary arteries (CT scan, 05/04/2021)

- Paroxysmal AF

- ICD implanted in 2019 (secondary prevention)

- CVDRF: smoker till Dec 2020 (11 UPY), dyslipidaemia

- Polyglobulia

- Mild depressive syndrome

- Blood group 0 Rh –



JPF, 29 years old male , Mar – Mai 2021

• NYHA III-IV/ INTERMACS 4, under medication:  
• bisoprolol (2,5mg, od), ivabradine (5mg, bid), ramipril (5mg, bid); dapagliflozin (10 mg, od), spironolactone 

(25mg, od); furosemide (40 + 20mg/day), sildenafil (20mg, tid), amiodarone (100mg, od), aspirin (100mg, 
od), warfarin (qb for INR >2.0<3.0), sertraline (50mg, od), pantoprazole (20mg, od).

• CPET, 26/03/2021
• Peak VO2 = 7,6 ml/Kg/min (19% predicted)
• VE/VCO2 slope = 94
• RER = 1,22

• TTE, 30/03/2021: 
1. Dilated LV (VTDi 149 mL/m2); LVEF = 20-25%. Low CO: 2.3 L/min; SVi 16 mL/m2.
2. Moderate mitral regurgitation (functional).
3. Dilated RV (95 mL/m2); RVEF : 34%; FAC 40%; TAPSE 17mm.
4. PA systole ~ 43 mmHg. 

• Heartmate 3 implantation: 11/05/2021 (Bridge to transplant?)



Unidade de Reabilitação Cardíaca - CHLO

HF program

HF program

Autonomous 
exerciseSupervised exercise 

training

12 months2 months 4 months 6 months



Unidade de Reabilitação Cardíaca - CHLO

Exercise session structure

Monitorization

Warm up

Aerobic training

Resistance training

Functional training

Cool down

60-90min



Time line 2021

1st admission: HF 
25/03 - 06/04/2021

2nd admission: HF 
09/04 - 20/04/2021

3rd admission: 
HM3 implantation 
09/05 - 06/06/2021

CR program
09/08 - 18/11/2021

Participation on 78% of 
the exercise sessions 



Aerobic training

Ergometer Borg Speed/W % Distance 
(m)

Duration 
(min)

Kcal

Start
16.08.2021

Treadmill 12 2,0 0 500 15 55

Bike 13 55 2600 15 24

Month #1
17/09/2021

Treadmill 14 3,7 1,5 1120 20 94

Bike 14 59 4260 20 95

Month #2
14/10/2021

Treadmill 14 3,8 2,5 1020 20 95

Bike 13 55 4700 20 119

Month #3
16/11/2021

Treadmill 14 3,2 2,5 850 20 86

Bike 13 66 4750 20 114

CPET, 20/07/2021 (Pre-CRP): Load @ VT1 = 2.1 Km/h & 0.5%  



Strenght training

Biceps curl Arm abduction

Nr. series Nr. repetitions Load (Kg) Nr. series Nr. repetitions Load (Kg)

Start
16.08.2021

3 10 1,0 3 10 1,0

Month #1
17/09/2021

3 10 1,0 3 10 1,0

Month #2
14/10/2021

3 10 1,5 3 10 1,5

Month #3
16/11/2021

3 10 2,0 3 10 2,0

Month #4
16/12/2021

3 10 2,0 3 10 2,0



CPET evolution (HM3 implantation 11/05/2021)

26/03/2021 20/07/2021 19/10/2021 16/12/2021

Hospital admission Pre CR CR 2 months CR 4 months 

Protocol Ramp 3 Ramp 5 Ramp 5 Ramp 5

Duration 6:22 7:00 8:08 8:20

VO2 (ml/min) 556 863 1046 1086

VO2 (ml/kg/min) 7,6 13,2 15,2 13,2

% predicted 19 32 36 35

VT1 (ml/Kg/min) 6,1 10,3 11,2 9,1

VT2 (ml/Kg/min) 6,1 10,8 11,2 9,5

VE/VCO2 slope 94 55 51,2 44,5

Peak RER 1,22 1,21 1,10 1,16

EOVs Absent Present Present Absent

Weight (Kg) 76 69 69 80

Physical activity None None 78% participation CRP + home stationary bike



CPET blood tests

Before CR
19/07/2021

CR 2 months
20/10/2021

CR 4 months 
16/12/2021

Haemoglobin 17,1 17,9 17,7

Haematocrit 53 52 52

Hb A1C --- 5,5 ---

Creat 1,19 1,15 1,35

Na 139 138 140

K+ 4,0 4,8 4,7

NTproBNP 2778 1548 1283

LDL 143 145 101

Triglycerides 99 87 80



Questionnaires

Pre CRP
21/07/2021

End CRP
16/12/2021

IPAQ METs/week 420 1948

HADS
Depression 6 0

Anxiety 9 8

Heart QoL

Physical score 9 15

Emotional score 4 8

Total 13 23

Minnesota Living with HF

Physical score 31 14

Emotional score 22 6

Total 83 38



Right cath

Pre HM3 Post HM3 (11/05/21)

30/03/2021 31/08/2021
HM3: 3 months

08/03/2022
HM3: 10 months

PVC 25 17 5

Mean PAP 39 35 20

PWP 31 25 9

Mean transpulmonary gradient 18 10 11

CO/CI – L/min 
HM3 ~ 5000 rpm, CO = 3,7L/min

2,7/1,5 3,0/1,7 3,5/1,8

Pulmonary resistance (W units) 6,7 3,3 3,1



JPF, 29 y - Clinical evolution during the CRP (09.08 – 16.12.2021)

✓ Functional class improvement from NYHA III-IV to class II 

✓ Improvement on:
✓ Aerobic and strength capacity 
✓ Questionnaires scores: IPAQ, HADS, Heart QoL & MLWHF

✓ During the program:
✓ No HF decompensation or arrhythmias
✓ No orthopaedic or muscle complications

✓Negative weight increase (11Kg)



What CR program after LVAD? – Phase II



What CR program after LVAD? – Early mobilization



What CR program after LVAD? – Phase II







J Heart Lung Transplant 2015;34:1005–1016

Determinants of peak oxygen consumption on LVAD



Potential therapeutic strategies to reduce exercise limitations on LVAD pts:

1. Maximizing LV unloading and improving native myocardial function in association 
with an automated ramp increase of LVAD speed;

2. Optimization of the RV function and aortic valve opening;

3. Implementation of exercise training protocols for the immediate postoperative 
period and for the long-term follow-up;

4. Treatment of potentially reversible extracardiac factors: anaemia (cause of low O2

carrying capacity), muscle deconditioning, reduce afterload by drugs or by treating 
obesity.



Merci ! 


	Diapositive 1 Cas cliniques en Cardiologie du sport et en réadaptation   Réadaptation avec LVAD
	Diapositive 2 Conflict of interest 
	Diapositive 3   CHLO’s Cardiac Rehab Unit 6th anniversary (2022)
	Diapositive 4
	Diapositive 5 Cardiac rehab for all when present one or more of the following conditions…
	Diapositive 6 Peak VO2 changes from HF post STEMI to LVAD and Cardiac Tx through Cardiac Rehab
	Diapositive 7 CR program improves aerobic capacity on LVAD pts
	Diapositive 8
	Diapositive 9 JPF, 29 years old male , Mar 2021
	Diapositive 10 JPF, 29 years old male , Mar – Mai 2021
	Diapositive 11 HF program
	Diapositive 12 Exercise session structure
	Diapositive 13 Time line 2021
	Diapositive 14 Aerobic training
	Diapositive 15 Strenght training
	Diapositive 16 CPET evolution (HM3 implantation 11/05/2021)
	Diapositive 17 CPET blood tests
	Diapositive 18 Questionnaires
	Diapositive 19 Right cath
	Diapositive 20 JPF, 29 y - Clinical evolution during the CRP (09.08 – 16.12.2021)
	Diapositive 21 What CR program after LVAD? – Phase II
	Diapositive 22 What CR program after LVAD? – Early mobilization
	Diapositive 23 What CR program after LVAD? – Phase II
	Diapositive 24
	Diapositive 25
	Diapositive 26 Determinants of peak oxygen consumption on LVAD
	Diapositive 27
	Diapositive 28

