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Prof. John Appleby, Chief Economist, King’s Fund:

‘The next government will inherit a health service that has run out of money and is 
operating at the very edge of its limits’

‘The Department of Health has a parallel set of tactics to deal with the 20 billion cash 
freeze in prices for hospitals, tough management cuts and exhortation to the NHS to 
squeeze more from less.’

Reality check



AF ablation



Cost-effectiveness of AF ablation vs AAD therapy for the treatment of AF

Perspective: UK NHS.

Design: Bayesian evidence synthesis and decision analytical model.

Methods: Systematic review and meta-analysis to synthesise the 
effectiveness evidence from RCTs.

Perspective: Health service perspective

Outcome: Costs from a health service perspective and outcomes 
measured in QALYs

Horizon: Lifetime

McKenna C, et al. Heart 2008;95:542-9



Base-case analysis

McKenna C, et al. Heart 2008;95:542-9



Probability that AF ablation is cost-effective:

At threshold of £20 000/QALY: 0.981  to  0.992 

At threshold of £30 000/QALY: 0.996  to  1.000.

Little uncertainty that AF ablation is the optimal treatment if QoL benefits
are maintained over a lifetime. 

Cost-effectiveness being more favourable the higher the risk of stroke.

Cost-effectiveness of AF ablation

McKenna C, et al. Heart 2008;95:542-9



AF ablation is potentially cost-effective for the treatment of 
paroxysmal AF in patients predominantly refractory to AAD therapy if 
the QoL benefits are maintained > 5 years. 

No reliable data on stroke prevention

No inferences can be made regarding persistent or permanent AF

McKenna C, et al. Heart 2008;95:542-9

Cost-effectiveness of AF ablation



LAA occlusion



Patient-level Markov microsimulation
decision analytical model

Sheldon M. Singh et al. Circulation. 2013;127:2414-2423

LAAO in relation to dabigatran and warfarin in 
patients with NVAF (modelled on PROTECT AF) 

Outcomes: Survival
QALYs, ICERs

Horizon: Lifetime

Perspective: Ontario, Canada 
(government insured health services) 

If a strategy was more expensive and less 
effective than its comparator, it was considered 
dominated and ruled out. 



Cost-effectiveness acceptability curve. 

Sheldon M. Singh et al. Circulation. 2013;127:2414-2423

Warfarin Dabigatran LAAO

Lifetime costs 21,429 25,760 27,003

ICER - Ruled out 41,565

Costs in Canadian $

Warfarin

LAAO

Dabigatran

WTP threshold



NICE view:

Many points along the line of no 
differential cost and points for 
incremental QALYs in all four 
quadrants. 

The probability of LAAO being
cost effective is 47% using 
a Canadian dollar threshold of 
$100,000

Sheldon M. Singh et al. Circulation. 2013;127:2414-2423



*, exclusive of imaging and follow-up costs
**, NHS North East Treatment Advisory Group

Costs (GBP)

Watchman device 4,000

Catheter insertion 400 *

Total procedure 7,610  **

NICE view:

Upfront costs would not be less than lifetime costs of anticoagulation
(Anticoagulation first, then consider LAAO if anticoagulation contraindicated)

LAAO vs ‘do nothing’: LAAO potentially cost-effective

NICE recommendations



NICE recommendations



NOACs



Coyle D, et al. Value in Health 2013;16:498-506

Cost-effectiveness by the ICER.

Markov cohort model from initiation of therapy to death. 

Data from network meta-analysis.



Warfarin

Dabigatran 150 mg

Apixaban

Dabigatran 110 mgRivaroxaban

Coyle D, et al. Value in Health 2013;16:498-506



Figure 2 

Clinical Therapeutics 2014 36, 192-210.e20DOI: (10.1016/j.clinthera.2013.12.011) 

Comparison of apixaban versus other NOACs 

Perspective: UK NHS

Horizon: Lifetime

Method: Markov model. Pair-wise indirect comparisons against other 
NOACs using ARISTOTLE, RE-LY and ROCKET-AF 

End points: Ischemic stroke. 
Hemorrhagic stroke, intracranial hemorrhage.
Other major bleeds, clinically relevant non-major bleeds. 
MI, treatment discontinuations. 

Outcomes: Life-years, QALYs, ICERs
Direct healthcare costs

Lip GYH, et al. Clin Ther 2014;36:192-210 

Cost-effectiveness: apixaban vs other NOACs



Fewer strokes and CV deaths with apixaban vs other NOACs. 

Overall consideration of efficacy, major bleeding, and tolerability profile 
extrapolated over a lifetime suggests that apixaban therapy would result in fewer 
strokes.

Cost-effectiveness: apixaban vs other NOACs



Figure 3 

Clinical Therapeutics 2014 36, 192-210.e20DOI: (10.1016/j.clinthera.2013.12.011) 

Apixaban

Rivaroxaban

Aspirin

Warfarin

Dabigatran 150 mg

Dabigatran 110 mg

Cost-effectiveness acceptability

Lip GYH, et al. Clin Ther 2014;36:192-210 

WTP threshold



Figure 3 

Clinical Therapeutics 2014 36, 192-210.e20DOI: (10.1016/j.clinthera.2013.12.011) 

Conclusions

For the prevention of stroke:

AF ablation: Preventing stroke and duration of treatment effect are the 
most important in cost-effectiveness

No reliable data on AF ablation and stroke prevention

No data on persistent or permanent AF

LAAO: Cost-effective as alternative to warfarin

May be superior to NOACs, but more data required

Probably cost-effective compared to ‘do nothing’

NOACs: Apixaban is the most cost-effective

No studies have explored the patient’s perspective



Speaker



Mean cost per AF ablation: $7,056

Physician fees for an AF ablation: $2,534 

Total cost per AF ablation: $9,590 

Number of AF ablations per patient: 27% required one or more ablation procedures  
(Cappato et al: 8745 AF ablation patients, 2389 (27%) required 

one or more AF ablations)

1.27 ablations per patient 

Total procedure costs: $12,179 

Other costs in 1st year: 3 cardiologist consultations 
CT scan during the first year after ablation. 

Cumulative costs of 1 year follow-up: $666. ‘No follow-up costs after the first year’

Cost-effectiveness of AF ablation



Medications costs:

From the Ontario Drug Benefit Formulary 

Amiodarone for 1 year: $433.29

Warfarin for 1 year : $75.30

Annual monitoring cost for warfarin: $387.54 

Ischemic stroke for 1 year: $61,413 

Haemorrhagic stroke for 1 year: $58,159

Major bleed: $6,023

Cost-effectiveness of AF ablation



Limitations:

1 year follow-up

No published data comparing stroke rates 
between patients treated with ablation 
compared to those treated with AAD.

Cost-effectiveness of AF ablation

WTP threshold



Date of download:  2/14/2015

From: Cost-Effectiveness of Dabigatran Compared With Warfarin for Stroke Prevention in Atrial Fibrillation

Ann Intern Med. 2011;154(1):1-11. doi:10.7326/0003-4819-154-1-201101040-00289

Projected Costs and QALYs for Patients With Nonvalvular Atrial Fibrillation, by Varying Risk for Stroke and ICH

Table Title: 

Copyright © American College of Physicians.  All rights reserved.

http://www.annals.org/
http://www.acponline.org/


Date of download:  2/14/2015

From: Cost-Effectiveness of Dabigatran Compared With Warfarin for Stroke Prevention in Atrial Fibrillation

Ann Intern Med. 2011;154(1):1-11. doi:10.7326/0003-4819-154-1-201101040-00289

Cost-effectiveness acceptability curves representing the probability that each treatment strategy is cost-effective for a given maximum willingness-to-
pay threshold per QALY gained.This graph is based on 10 000 Monte Carlo simulations of the model, drawing parameters for each input simultaneously 
from probability distributions. Warfarin is most likely to be cost-effective at a willingness-to-pay threshold ≤$30 000 per QALY. At thresholds ≥$35 000 
per QALY, high-dose dabigatran is most likely to be cost-effective. High-dose dabigatran is 53%, 68%, and 70% likely to be cost-effective at willingness-
to-pay thresholds of $50 000, $100 000, and $150 000 per QALY, respectively. Either high-dose or low-dose dabigatran was preferred to warfarin in 
more than 80% of simulations using a willingness-to-pay threshold of $50 000 per QALY. QALY = quality-adjusted life-year.

Figure Legend: 

Copyright © American College of Physicians.  All rights reserved.

James V. Freeman,

http://www.annals.org/
http://www.acponline.org/
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*, exclusive of imaging and follow-up costs
**, NHS North East Treatment Advisory Group

Costs (GBP)

Watchman device 4,000

Catheter insertion 400 *

Total procedure 7,610  **

NICE view:

Upfront costs would not be less than lifetime costs of anticoagulation
(Anticoagulation first, then consider LAAO if anticoagulation contraindicated)

LAAO vs ‘do nothing’: LAAO potentially cost-effective



effectiveness of LACA in 55-
and 65-year-old cohorts with AF at moderate 
and low stroke risk. Costs, health utilities, and
transition  probabilities  were  derived  from  
published  literature  and  Medicare  data.  We
performed primary threshold analyses to 
determine the minimum level of LACA efficacy
and
stroke risk reduction needed to make LACA 
cost-effective at $50,000 and $100,000 per
quality-adjusted life-year (QALY) thresholds.
RESULTS In 65-year-old subjects with AF at 
moderate stroke risk, relative reduction in 
stroke risk with
an 80% LACA efficacy rate for sinus rhythm 
restoration would need to be 42% and 11%
to yield incremental cost-effectiveness ratios 
(ICERs) $50,000 and $100,000 per QALY,
respectively. Higher and lower LACA efficacy
rates would require correspondingly lower and
higher stroke risk reduction for equivalent ICER 
thresholds. In the 55-year-old moderate
stroke risk cohort, lower LACA efficacy rates or 
stroke risk reduction would be needed for the
same ICER thresholds. In patients at low stroke 
risk, LACA was unlikely to be cost-effective.



LACA may be cost-effective if sinus rhythm restoration translates into lower rates of 
stroke and anticoagulant-related hemorrhage. 

Base case (1-year LACA efficacy of 80%), relative stroke risk reductions with SR 
restoration of 42% and 11% would yield ICERs less than the thresholds of $50,000 and 
$100,000 per QALY, respectively. 

In patients at low risk of stroke, LACA is not cost-effective unless the reduction in 
stroke risk is implausibly large.

Base-case ICER ∼$100,000 per QALY, with only 40% of all simulations <$100,000 per 
QALY.

Note, however, that majority of patients will have at least one stroke risk factor. 



This cost-effectiveness accept- ability curve illustrates the probability that a treatment will be 

cost-effective (percentage of iterations for which the treatment was cost-effective is indicated 

along the y axis) at varying willingness-to- pay thresholds (shown along the x axis as the 

amount, in dollars, a decision maker is willing to pay to achieve an additional quality-adjusted 

life-year) for a patient.

Harrington A R et al. Stroke. 2013;44:1676-1681

Copyright © American Heart Association, Inc. All rights reserved.



Conclusions
NOACs were more cost-effective than warfarin treatment for stroke prevention in NVAF. 

Apixaban 5 mg was the  most cost-effective treatment option at all WTP thresholds >$40 
000 per QALY gained. 

Limitations: CHADS2 stroke risk score, HAS-BLED score, renal impairment, and age 
should be taken into account. 



F Leyva

Medication compliance is higher than in real life

This underestimates the real-world cost-effectiveness of LAAO

Study Implant 
success

Complication 
rate

PROTECT AF 90.9% 8.7% 

Continued Access Registry  (Watchman) 94.3% 4.1%

PREVAIL 95.1% 4.4%

LAAO implant success and complications


