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Presentation

• What is the current evidence base? 

• What do the guidelines say?

• Challenges to provision? 

– access

– multimorbidity

• Innovative (modern) approaches to delivery

– REACH-HF

– Digital solutions?



Meta-Analyses Exercise/Rehabilitation 

for Heart Failure
Pubmed (((exercise OR rehabilitation) AND (meta-analysis OR 

systematic review))) AND heart failure [Title] 



Cochrane Meta-analyses
Participant Characteristics

Cochrane v1

Rees et al (2004)

Cochrane v2

Davies et al (2010)

Cochrane v3

Sagar et al (2014)

Cochrane v4

Long et al (2019)

N trials 29 RCTs 19 RCTs  33 RCTs 44 RCTs

N patients 1,126 3,647 4,740 5,783

Age in years: median 60 yrs 56 yrs 60.5 yrs 62.5 yrs

% male: median 91% 95% 87% 81%

Ejection fraction (%): 

median 

NR [all <40%] 28% 29% 32.5%

Included HFpEF 0/29 0/19 5/33 7/44

Included NHYA IV 0/29 4/19 6/33 8/44

Follow up in months: 

median [range]

4 [1 to 26] 6 [6 to 60] 6 [6 to 120] 6 [6 to 120]



Impact of Exercise-based CR for HF 
2019 Cochrane Review 

Outcome N 
RCTs

N 
patients

Pooled relative  
risk (95% CI)

Heterogeneity

All-cause mortality
≤ 12-months 
> 12 months

27
6

2596
2845

0.89 (0.66 to 1.21)
0.80 (0.75 to 1.02)

I2=0%
I2=34%

All hospitalisations
≤ 12-months 
> 12 months

21
6

2182
2691

0.70 (0.60 to 0.83)
0.70 (0.47 to 1.05)

I2=19%
I2=66%

HF-related 
hospitalisations

14 1114 0.59 (0.42 to 0.84) I2=11%

Cochrane Database Syst Rev. 2019 Jan 29;1:CD003331 

& J Am Coll Cardiol. 2019;73:1430-1443

Minnesota 

Living with HF

MCID ≥ -5



Cochrane Meta-analyses
Intervention Characteristics 

Cochrane v1

Rees et al (2004)

Cochrane v2

Davies et al (2010)

Cochrane v3

Sagar et al (2014)

Cochrane v4

Long et al (2019)

Overall duration: 

median [range]

6 months [1 to 30]

3 sessions/wk [1 to 7]

30 mins/session [8 to 60]

40 to 80%

50 to 85%
11 to 18

Frequency: median 

[range]
Length, min/session: 

median [range]
Intensity

Maximal heart rate

VO2max

Borg rating
Exercise-only 

programmes

28/29 16/19 25/33 31/44

Aerobic & resistance 

interventions 

8/29 5/19 12/33 12/44

Exclusively home-

based programmes

0/29 2/19 6/33 9/44



Explaining outcome variation
Trial level characteristics











But access remains a problem…





Offer exercise based cardiac 

rehabilitation therapy to people 

with stable heart failure in a format 

and setting that is easily 

accessible.





The REACH-HF Intervention



REACH multicentre UK Trial

MLWHF
Mean Diff (95% CI) 

at 12mth

P-

value

Total -5.7 (-10.6 to -0.7) 0.025

Physical -3.2 (-5.7 to -0.6) 0.02

Emotional -0.8 (-2.2 to 0.6) 0.27



REACH-HF Economic modelling - Design

• NICE reference case 
• Perspective: NHS & PSS

• Time horizon: lifetime

• Utility measure: EQ-5D

• Costs: Published UK costs 

2015/16 

• Discounting: 3.5%/annum

• Model inputs
• REACH-HFrEF trial, Cochrane 

2014 review, CHARM trial, THIN 

d/base, Cowie cohort, & SHIFT

• HF admissions 

• Comparisons
• REACH-HF + usual care vs 

usual care alone

• Home-based CR + usual care 

vs usual care alone



REACH-HF cost-effectiveness

REACH-HF costs £15,452

Usual care costs £15,051

Difference +£400

CR QALYs 4.47

Usual care QALYs 4.24

Difference in 

QALYs

+0.23

Cost per QALY £1720/QALY



REACH-HFpEF pilot

MLWHF
Mean Diff (95% CI) at 

6-months

Total
-11.5 (-22.8 to 0.3) 

Physical
-4.7 (-0.1 to 0.8) 

Emotional
-2.7 (-6.0 to 0.6) 



Implementation: REACH-HF Beacon sites

London

Gloucester

Belfast

Wirral

Launched Summer 2019



SCOT:REACH-HF project

• Implementation of an evidence-based cardiac 

rehabilitation home programme for heart failure 

patients and their caregivers in Scotland

• Methods

– 3 Health Boards – 45 HF patients per site

– Assess patient outcomes pre and post 

REACH-HF e.g. MLWHF/ISWT/hospitalisation

– Qualitative interviews with healthcare staff 

– Research funding: support training of 

staff/manuals/evaluation 





Conclusions

Exercise-based intervention (rehabilitation)….

• improves health-related quality of life of HF patients 

and reduces their risk of unplanned hospitalisation 

admission

– majority of evidence in HFrEF

• is a Class 1 level A recommendation of ESC and 

AHA/ACC g/lines and NICE recommendation

• But only ~1:20 HF patients in UK and Europe/North 

America currently receive exercise-based rehab

• Need for effective alternative modes of delivery to 

traditional outpatient hospital programmes –

home/community and digitally supported and consider 

comorbidity 
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