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Epidemiology of Atrial FibrillationEpidemiology of Atrial Fibrillation

Prevalence: 0.9-2.5%

Incidence: 0.2-0.34%



Age Italian Population (ISTAT data) AF Prevalence*  Estimates of AF patients 

(2011) (2021) (2031) (2041) (2051) % (2011) (2021) (2031) (2041) (2051)

55-59 3.714.610 4.710.457 4.813.096 3.843.489 3.593.178 0,7 26.002 32.973,2 33.692 26.904 25.152

60-64 3.815.181 4.005.263 4.801.497 4.196.544 3.636.034 1,7 64.858 68.089,5 81.625 71.341 61.813

65-69 3.045.131 3.520.074 4.498.131 4.633.189 3.733.189 4,0 121.805 140.803 179.925 185.328 149.327

70-74 3.085.299 3.451.837 3.687.660 4.472.028 3.951.576 6,0 185.118 207.110 221.260 268.322 237.095

75-79 2.524.660 2.557.450 3.038.507 3.963.404 4.144.782 9,0 227.219 230.171 273.466 356.706 373.030

80-84 1.947.783 2.276.051 2.652.205 2.941.603 3.655.219 13,5 262.951 307.267 358.048 397.116 493.455

85- 1.709.555 2.427.646 2.903.393 3.675.619 4.835.515 17,8 304.301 432.121 516.804 654.260 860.722

Total 60.468.034 61.706.810 62.157.325 62.225.183 61.611 .498 1.192.254 1.418.534 1.664.819 1.959.978 2.200.594

AF Prevalence estimates in the italian general population 1,97% 2,30% 2,68% 3,15% 3,57%

Estimates Trend of AF patients compared with 
general population in Italy 

Estimates Trend of AF patients compared with 
general population in Italy 

* Heeringa J et al. Eur Heart J 2006;27:949-53* Heeringa J et al. Eur Heart J 2006;27:949-53



Projected Number of adults with AF in the US Projected Number of adults with AF in the US 

ATRIA  & Olmsted County study: ATRIA  & Olmsted County study: 

Go AS et al. JAMA2001; 285: 2370-75
Miyasaka Y et al. Circulation 2006; 114: 119-125

Go AS et al. JAMA2001; 285: 2370-75
Miyasaka Y et al. Circulation 2006; 114: 119-125

Olmsted Countydata 
(assuming no further increase in AF 
incidence)

Olmsted Countydata 
(assuming no further increase in AF 
incidence)

Olmsted Countydata
(assuming continued increase in AF 
incidence)

Olmsted Countydata
(assuming continued increase in AF 
incidence)

ATRIA study dataATRIA study data



Atrial FibrillationAtrial Fibrillation

Quality of Live

Thromboembolic Complications  (5 times)

Heart Failure (3 times)

Cardiovascular Mortality (2 times)

Quality of Live
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Morbidity and Mortality:Morbidity and Mortality:



Annual Costs of Atrial FibrillationAnnual Costs of Atrial Fibrillation

Stewart S et alHeart 2004; 90: 286. Le Heuzey JYAm Heart J 2004; 147:121-6.
Coyne KSValue Health 2006; 9: 348-56. 

Stewart S et alHeart 2004; 90: 286. Le Heuzey JYAm Heart J 2004; 147:121-6.
Coyne KSValue Health 2006; 9: 348-56. 
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PPP= Purchasing 
power parities

Annual Costs of Atrial Fibrillation Annual Costs of Atrial Fibrillation 

Ringborg A et al. Europace 2008; 10: 403-11 Ringborg A et al. Europace 2008; 10: 403-11 

Total cost € 6.2 billion:  Costs driven by inpatient care and 
interventions
Total cost € 6.2 billion:  Costs driven by inpatient care and 
interventions

6969 3030 45455858

Cardioversion (%)Cardioversion (%)

33 44 77 3311

Catheter Ablation (%)Catheter Ablation (%)

33

Data collected from September 3003 to August 2004 in the Euro Heart SurveyData collected from September 3003 to August 2004 in the Euro Heart Survey
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Costs of Atrial Fibrillation in Italy Costs of Atrial Fibrillation in Italy 

Annual Cost per pts:

€ 3225
Total Annual cost:

€ 3286 million

Annual Cost per pts:

€ 3225
Total Annual cost:

€ 3286 million

Ringborg A et al. Europace 2008; 10: 403-11 Ringborg A et al. Europace 2008; 10: 403-11 



Cost of care distribution in atrial fibrillation
patients: The COCAF study

Cost of care distribution in atrial fibrillation
patients: The COCAF study

Le Heuzey J et al. Am Heart J 2004;147:121–6Le Heuzey J et al. Am Heart J 2004;147:121–6

France:France:



Estimation of incurred annual costs of AF in ItalyEstimation of incurred annual costs of AF in Italy
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Mean annual healthcare costs according to the 
frequency of AF recurrence

Mean annual healthcare costs according to the 
frequency of AF recurrence

Reynolds et al. J Cardiovasc Electrophysiol. 2007; 18:1-6Reynolds et al. J Cardiovasc Electrophysiol. 2007; 18:1-6



Comparison of costs of drugs, consultations, and 
hospitalizations before and after index AF ablation
Comparison of costs of drugs, consultations, and 

hospitalizations before and after index AF ablation

Kautzner J et al. Europace (2011) 13, ii39–ii43 Kautzner J et al. Europace (2011) 13, ii39–ii43 



Calkins et al. Circ Arrhythmia Electrophysiol.2009;2:349-61Calkins et al. Circ Arrhythmia Electrophysiol.2009;2:349-61

Efficacy of catheter ablation vs AADEfficacy of catheter ablation vs AAD

Catheter ablation: 71-77%Catheter ablation: 71-77% AA Drugs: 52%AA Drugs: 52%



Catheter ablation vs medical treatment Catheter ablation vs medical treatment 

Report of Canadian Agency for Drugs and Technologies in Health:Report of Canadian Agency for Drugs and Technologies in Health:

Assasi N et al.  CADTH report 2010; 128: 1-73Assasi N et al.  CADTH report 2010; 128: 1-73

Pooled analyses for clinical success after 1 yrPooled analyses for clinical success after 1 yr



Safety of catheter ablation vs AADSafety of catheter ablation vs AAD

Calkins et al. Circ Arrhythmia Electrophysiol.2009;2:349-361Calkins et al. Circ Arrhythmia Electrophysiol.2009;2:349-361

Catheter ablationCatheter ablation AA DrugsAA Drugs





Catheter ablation vs medical treatment Catheter ablation vs medical treatment 

Quality-of-Life Measures (SF-36):Quality-of-Life Measures (SF-36):

Assasi N et al.  CADTH report 2010; 128: 1-73Assasi N et al.  CADTH report 2010; 128: 1-73

“All studies reported an improvement in SF-36 scoresgreater than 
what is considered to be minimal clinically important differences (3 
to 5 points) in the general health domain or in mental health and 
physical health.”



Calkins H et al. Heart Rhythm2012Calkins H et al. Heart Rhythm2012



G Ital Cardiol 2013;14(3)



ESC 2010 Recommendations for  AF ablationESC 2010 Recommendations for  AF ablation

Camm AJ et al. Eur Heart J2010; 31:2369-2429Camm AJ et al. Eur Heart J2010; 31:2369-2429



For 2011, only an 

estimated 5% will 

be ablated 

Source
1 Heeringa et al., 2006
2 Blackshear et al., 1996
3 Calkins et al., 2009
4 Millenium Research Group, 2009 
5 Millenium Research Group, 2009; 

Source
1 Heeringa et al., 2006
2 Blackshear et al., 1996
3 Calkins et al., 2009
4 Millenium Research Group, 2009 
5 Millenium Research Group, 2009; 

2011 Estimated AF Prevalence in Europe2011 Estimated AF Prevalence in Europe
The Estimated Number of Ablation Procedures Performed is a Small Proportion of the Patient Pool  The Estimated Number of Ablation Procedures Performed is a Small Proportion of the Patient Pool  
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3.75 million3.75 million



AF Ablation Barriers
AF Patients candidates for ablation are not receiving treatment  due 
to several barriers:    
AF Patients candidates for ablation are not receiving treatment  due 
to several barriers:    

ReferralsReferrals

Facility / Lab CapacityFacility / Lab Capacity

Trained PhysiciansTrained Physicians

EconomicsEconomics

Education on Treatment 

Alternatives

Education on Treatment 

Alternatives



Health Technology Assessment Report
Atrial Fibrillation Catheter Ablation 

Health Technology Assessment Report
Atrial Fibrillation Catheter Ablation 
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Manuel Bertaglia (Mirano), Patrizia Berto (Verona), MariaGrazia Bongiorni 

(Pisa), Domenico Catanzariti (Rovereto), Giuseppe De Fabrizio (Lecce), 
Roberto De Ponti (Varese), Massimo Grimaldi (Acquaviva delle Fonti), 

Claudio Pandozzi (Roma), Claudio Tondo (Milano), Michele Gulizia (Catania)

Themistoclakis et al. G Ital Cardiol 2011;12:726-76Themistoclakis et al. G Ital Cardiol 2011;12:726-76



Collected data on resource 
utilization in the 2008 from 52/87 
centers (60% response rate)

Obtained detailed cost data from 4 
selected hospitals (Bottom-up cost 
analysis)

Collected data on resource 
utilization in the 2008 from 52/87 
centers (60% response rate)

Obtained detailed cost data from 4 
selected hospitals (Bottom-up cost 
analysis)
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AIAC Survey on quantities of resources use & costs of  
AF ablation

AIAC Survey on quantities of resources use & costs of  
AF ablation

Total EP procedure: 33.745
AF ablation:4561 (13.5%)
Total EP procedure: 33.745
AF ablation:4561 (13.5%)

Themistoclakis et al. G Ital Cardiol 2011;12:726-76Themistoclakis et al. G Ital Cardiol 2011;12:726-76



AIAC Survey AIAC Survey 

Questionnaire: Questionnaire: 

N. of ablation procedure
In-hospital resource use & unit costs :

Standard pre- post procedural test/diagnostics 
Disposables
EP lab utilization: occupancy time, equipment, staff 
employed, sedation/general anesthesia
Length of hospitalization

Resource use & unit costs during follow up :
Out-patients visits and diagnostics performed during 2 yrs f-up after 
successful ablation

N. of ablation procedure
In-hospital resource use & unit costs :

Standard pre- post procedural test/diagnostics 
Disposables
EP lab utilization: occupancy time, equipment, staff 
employed, sedation/general anesthesia
Length of hospitalization

Resource use & unit costs during follow up :
Out-patients visits and diagnostics performed during 2 yrs f-up after 
successful ablation



�Disposables: 64.2 %

�Hospitalization: 14.7 %  

�Personnel & EP Lab occupancy 
costs: 13.6% 

�EP Lab equipment:  3,8% 

�Pre-procedural care: 3,7% 

�Disposables: 64.2 %

�Hospitalization: 14.7 %  

�Personnel & EP Lab occupancy 
costs: 13.6% 

�EP Lab equipment:  3,8% 

�Pre-procedural care: 3,7% 

In-Hospital Costs of Catheter AblationIn-Hospital Costs of Catheter Ablation

Cost/patient (Weighted Mean):8.868 €
(Linear mean: 9.455 €)

Cost/patient (Weighted Mean):8.868 €
(Linear mean: 9.455 €)
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Themistoclakis et al. G Ital Cardiol 2011;12:726-76Themistoclakis et al. G Ital Cardiol 2011;12:726-76



Ablation Catheter

53%

Circular Mapping 

Catheter 

16%
CS Catheter

8%

Additional Dignostic 

Catheter  

2%

BKR Transseptal Needl 
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 Intracardiac Echo
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Distribution of costs of disposablesDistribution of costs of disposables

Themistoclakis et al. G Ital Cardiol 2011;12:726-76Themistoclakis et al. G Ital Cardiol 2011;12:726-76



Linear

Mean

Weighted 

Mean

DRG 518 (€) 5.376 5.376

In-hospital Costs (€) 9.455 8.868

Difference of DRG-518 vs hospital

incurred costs

• Euros -4.079 -3.492

• Percentage -43% -35%

Comparison between DRG-518
reimbursement values and In-hospital costs 

Comparison between DRG-518
reimbursement values and In-hospital costs 

Themistoclakis et al. G Ital Cardiol 2011;12:726-76Themistoclakis et al. G Ital Cardiol 2011;12:726-76



� In-hospital costs: 92% 

�2 yrs follow-up costs: 8% 

€ 763/pt

� In-hospital costs: 92% 

�2 yrs follow-up costs: 8% 

€ 763/pt

TOTAL (In-hospital + Follow-up) costs of AF 
Ablation 

TOTAL (In-hospital + Follow-up) costs of AF 
Ablation 

Cost/patient (Weighted Mean):€ 9.632 Cost/patient (Weighted Mean):€ 9.632 
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Themistoclakis et al. G Ital Cardiol 2011;12:726-76Themistoclakis et al. G Ital Cardiol 2011;12:726-76



The cost-effectiveness planeThe cost-effectiveness plane

Andrikopoulos et al. Europace2009; 11: 147–151Andrikopoulos et al. Europace2009; 11: 147–151



Cost-effectiveness of catheter ablation vs AAD for AF 
treatment

Cost-effectiveness of catheter ablation vs AAD for AF 
treatment

Incremental costs/QALY (€):Incremental costs/QALY (€):

Chan2006

McKenna2009

Reynolds2009

Eckard2009

CADTH2010
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37.190

-

42.229
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23.928-31.870 

37.190
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42.229
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<723 
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Themistoclakis et al. G Ital Cardiol 2011;12:726-76Themistoclakis et al. G Ital Cardiol 2011;12:726-76



Budget Impact of Proposed Increased PaymentBudget Impact of Proposed Increased Payment

Variable Value Data Source

DRG 518 Reimbursement (mean) 5.376 € National Agency for Regional Healthcare (AGENAS)

Cost of Ablation Procedure (weighted 
mean)

8.868 € AIAC Survey

Cost of Follow-up, 1st Year (weighted mean) 381,5 € AIAC Survey

Cost of Follow-up, 2nd Year (weighted mean) 381.5 € AIAC Survey

Cost of Patient with AF per Year 3225 € RingBorg et al. Europace 2008; 10:403-411

Average Number of Procedures per Patient 1.3
Cappato et al. Circ Arrhythm Electrophysiol. 2010;3:32-

8

Success Rate 76% Nair et al. JCE 2009;20: 138-44

Average Annual Increase in Procedures
due to Higher Reimbursement

5-10% AIAC estimates

Annual Late Recurrence Rate 3.4%
NICE (Rogers et al HTA 2008)
CADTH (Assasi et al HTA 2010)

Themistoclakis et al. G Ital Cardiol 2011;12:726-76Themistoclakis et al. G Ital Cardiol 2011;12:726-76
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Break-even at 5-6 years:Break-even at 5-6 years:

Budget Impact AnalysisBudget Impact Analysis

Themistoclakis et al. G Ital Cardiol 2011;12:726-76Themistoclakis et al. G Ital Cardiol 2011;12:726-76





Decreto Ministeriale (DM) 18/10/2012

�Rideterminazione delle tariffe DRG

�Valore perentorio per le sole Regioni in piano di rientro (PdR)

�Abbattimento di molti DRG

DRG 518� Ablazione transcatetere

Ante DM 18/10/2012 € 5.376

Post DM 18/10/2012 € 3.900



Reimbursement Overwiev in European Countries

Austria 8.700 €

Belgium

2.350 € disposables

633 € for 3D mapping system

2.500 € physician

5.483 € TOTAL w/o hospital stay

France

Based on the level of complexity (Public hospital):

Level 1: 6.040 € (2013 vs 2012: +21,6%)

Level 2: 10.297€ (2013 vs 2012: +21,6%)

Level 3: 13.914 € (2013 vs 2012: -2.8%)

Level 4: 17.558 € (2013 vs 2012- 8.3%)

Germany
8.514 €

for ablation with 3D mapping system and contact force ablation catheter

Italy 5.367 €

UK
4.260 – 8.730 €

based on the level of complexity  and  for elective or non-elective  procedure

Swiss 
23.484 €

for ablation with 3D mapping system 



ConclusionsConclusions

AF catheter ablation appears to be reasonably cost-

effective compared  with AAD therapy alone from the 

prospective of healthcare systems. 

The cost-effectiveness was found more favourable

when time horizons longer than 5 yrs were used.
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AF poses a major public healthburdenand requires

higher awareness andadequate healthcare resources
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Current reimbursement is insufficientcovering
about 60% of the costsof ablation procedure in
Italy.

Insufficient reimbursement mayserve as a
disincentive to perform procedure, limiting the
number of patients that have access totreatment.
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From healthcare care systems perspective the 
budget impact of reimbursement adequate to a     
cost covering level may be absorbed in the short 
term.

After 5 years the initial higher costs for ablation 
were offset by hospitalization and other costs 
avoided.
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