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Health EconomicsHealth Economics

� No health care system has enough resources to provide 
every clinically effective intervention to all persons who 
could benefit

� Prioritize interventions that are the most cost-effective

� Cost-Effectiveness Analysis aims to inform decisions 
about which practices to recommend (whether it gives 
good value)
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QALY = Quality Adjusted Life QALY = Quality Adjusted Life 

YearsYears
� Primary health outcome used in economic evaluation 

� Incorporates both survival and health-related quality of life
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Limiar de custoLimiar de custo--efectividadeefectividade

� Incremental cost-effectiveness ratio (ICER)

� 40.000 € por QALY
ICER da hemodiálise = 160.000€ / 4 QALYs

� OMS:  1 (a 3) x PIB per capita
Portugal: 16.200€

Alemanha: 31.437€

� Limiardecididopelosdecisorespolíticos
UK £20,000 per QALY;    ≈23.600€ per QALY

USA $50 000 per QALY;  ≈37.400€ per QALY

<20.000€ 40.000-60.000€ >60.000€



Treatment
Cost per QALY 

gained (€)

Cardiac rehabilitation and prevention programme Dominant

Smoking cessation – physician counselling 2,000

Statins in secondary prevention (4S) 5,000

Primary angioplasty 11,000

AIDS drug cocktails 14,000

CRT-D in moderate-to-severe HF (CARE-HF) 19,300

New-generation drugs in Multiple Sclerosis 35,000

Kidney dialysis 40,000

Annual mamography for women aged over 70 70,000

Exercise ECG for asymptomatic men aged 40 years 95,000

Annual CT scan for former heavy smokers to detect lung 
cancer

1,000,000

Probstfield JL. Am J Cardiol2003; 91:22G-27G
Johannesson M. N Engl J Med 1997;336:332-336

Tengs TD, Risk Anal 1995;15:369-84 

Calvert MJ. EurHeart J. 2005;26:2681-88
Bravo VergelYHeart. 2007;93:1238-43
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Annual Costs of Atrial FibrillationAnnual Costs of Atrial Fibrillation

Moeremans K. Value Health 2000;6:407-16
Le Heuzey JY. Am Heart J 2004;147:121-6

Bulkova V. Vnitr Lek2008;54:36-44

Annual direct cost of AF in the UK in 2000 reached 
€655 million (0.97%of the total NHS budget)

272 M€

3,286 M€

554 M€

1,545 M€

526 M€

Total annual 
cost of AF 
treatment 

Ringborg A, Europace. 2008;10:403-11
Stewart S. Heart 2004;90:286-92.
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Custos do Tratamentoda FACustos do Tratamentoda FA

� Hospitalizações por FA / descompensação IC

� AVC / embolia sistémica (hospitalizações / rehabilitação)

� Anticoagulação crónica (fármacos/monitorização/consultas)

� Terapêutica anti-arrítmica

� Complicações da terapêutica anticoagulante (hemorragia 
sistémica, hemorragia intracraniana, eventos fatais)

� Complicações e toxicidade da terapêutica antiarrítmica

� Exames diagnósticos (INR,  ECG,  Holter,  EcoCG,  análises,  f 
tiroideia,  digoxinémia)

� Consultas médicas planeadas (médico de família, cardiologista)

� Consultas médicas não-planeadas (médico de família,  
cardiologista)

� Dispositivos de pacing (sínd bradi-taqui,  bradi-FA)

Health economic evaluation
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Distribution of Annual Costs of Atrial FibrillationDistribution of Annual Costs of Atrial Fibrillation

Ringborg A, Europace. 2008;10:403-11

Inpatient care and interventional procedures are the main 
drivers of costs, accounting for ≈70% of total annual costs







Costs according to type of AF and frequency of recurrencesCosts according to type of AF and frequency of recurrences

€/year

Yearly number of recurrences 
Paroxysmal / Persistent AF

1,762

2,514

4,702

7,659

Reynolds MR. J CardiovascElectrophysiol. 2007;18:628-33
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Moeremans K. Value Health. 2000;3(6):407-16



Custo cumulativo da Terapêutica Médica (AAD) aos 5 anos

Moeremans K. Value Health. 2000;3(6):407-16
Reynolds MR. Circ ArrhythmElectrophysiol. 2009;2:362-9

McKenna C. Heart. 2009;95(7):542-9
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AblaAblaçção de ão de 
FAFA

• Melhoria sintomática e redução do 
risco de recorrência de FA

• Probab manutenção de RS (12m): 
84% vs 37% [OR: 0.10 (0.05-0.16)] 

• Follow-Up 9-12 meses (max: 5 anos)

Parkash R. J Cardiovasc Electrophysiol. 2011 Jul;22(7):729-38
McKenna C. Heart. 2009;95(7):542-9

Wilber DJ. JAMA. 2010;303(4):333-40
Pappone C. Circ Arrhythm Electrophysiol. 2011;4(6):808-14

Metanálise: 9 RCT Abvs AAD (944dts)



Comparison of Costs of Drugs, Consultations and Comparison of Costs of Drugs, Consultations and 
Hospitalizations before and after AF Catheter Ablation Hospitalizations before and after AF Catheter Ablation 
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Kautzner J. Europace2011;13:39-43



• Caso-controlo de doentes 
CHA2DS2-VASc ≥1 com 
emparelhamento propensity score

• Ablação: 174dts;  AAD: 174dts

• Follow-Up:       47±23 meses

1262 dts consecutivos
FA sintomática

(Taipei Veterans General Hospital)

953 dts
CHA2DS2-VASc ≥1 

570 dts 383 dts

174 dts 174dts

AblaçãoAAD

Propensity score matching

AAD: 1.77% per year
Ablação: 0% per year
Log Rank Test: P=0.001

AAD: 2.95% per year
Ablação: 0.74% per year
Log Rank Test: P<0.01

AAD: 2.21% per year
Ablação: 0.59% per year
Log Rank Test: P=0.02
(benefícionãosignifnosdtsc/ 
recorrência de FA)

Progressão FA permanente:
AAD:  60,3%;   Ablação: 9,8%

Recorrência FA após ablação: 
32,2%

Log Rank Test: P=0.002

Lin YJ. Europace. 2012 Nov 28. [Epub ahead of print]
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CustosdaAblaCustosdaAblaçção de FAão de FA

� Heterogeneidade das estratégias de ablação

� Sistema de mapeamento electro-anatómico

� TAC / RMN

� Eco intracardíaco

� Monitorização da temperatura esofágica

� Duração do internamento

� Complicações (6% no Worldwide Survey)

Khaykin Y. J CardiovascElectrophysiol. 2007;18(9):907-13



Unid.Arritmologia Invasiva
Serviço de Cardiologia

Hospital de Santa Maria

AF ablation total cost (1 procedure)

Canada (2007): 12,090-15,815 €

U Kingdom (2009): 11,511 €

Japão (2011): 8,604-16,350€

Khaykin Y. J Cardiovasc Electrophysiol. 2007;18(9):907-13
McKenna C. Heart. 2009;95(7):542-9

Noro M. Circ J. 2011;75(8):1860-6
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McKenna C. Heart. 2009;95(7):542-9

Total 
consumable

Ward 
(2 days)

Lab
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Administration costs





Well

Well abl 1

No recur

Drug Rx

Ablation

Death

Complication

No complication

Well 1st Drug

Well amiod

RC/AC

Death

Well

Recur
Next Rx

No recur

Toxicity

Fatal

Nonfatal
Next Rx

Death

No toxicity

Recur

AAD1

Abl 2

AAD2

RC/AC

No recur

Recur
No recur

Recur
No recur

Recur

Markov Model DesignMarkov Model Design

População
Homens, 60a

FA paroxística 
apósfalência de 
≥1AAD

População
Homens, 60a

FA paroxística 
apósfalência de 
≥1AAD

5-year time horizon

Model Inputs:

Risk of death and incidence of
stroke similar for both therapies

AAD
Recurrence rate within 1 year: 75% 

(65% for amiodarone)

AF Ablation
Single-procedure efficacy rate: 65%
Rate of repeat ablation: 25%

(1.25 procedures per patient)
Overall failure rate: 10% Reynolds MR. Circ ArrhythmElectrophysiol. 2009;2:362-9

US Model Inputs



17,745 – 14,779

3.51 – 3.38

4,966 €

0.13 QALY
=

ICER = 38,199 € per QALY*

5-year analysis Ablation AAD

Cumulative cost 19,745 € 14,779 €

QALY over 5-year 3.51 3.38

Reynolds MR. Circ ArrhythmElectrophysiol. 2009;2:362-9
*  51,431 US$ per QALY

7,400€ 14,800€

Incremental Cost-Effectiveness: RFA vs. AAD

US Model Inputs



Markov Model DesignMarkov Model Design

População
H/M 80/20%, 
idade ≥52a, 
FA paroxística 
apósfalência de 
≥1AAD

População
H/M 80/20%, 
idade ≥52a, 
FA paroxística 
apósfalência de 
≥1AAD

5-year and lifetime analyses

Model Inputs:

Stroke risk sensitive to the rhythm (60% higher during AF), CHADS and OAC use
Risk of death similar for both therapies (but 7,40 times higher after stroke)

AAD (all AAD patients treated with amiodarone)
Recurrence rate within 1 year: 65% (29%/year thereafter)

AF Ablation
Recurrence rate within 1 year: 16% (3%/year thereafter)

U Kingdom Model Inputs

Long-term Markov Model

McKenna C. Heart. 2009;95(7):542-9



CHADS2 = 0

CHADS2 = 1

CHADS2 =2

CHADS2 = 3

Prognosis for NSR and 
AF equivalent

Annual probability of 
reversion back to AF

5%

10%

15%

0 10 20 30 40 50

ICER (€thousand/QALY)

0 10 20 30 40 50

Lifetime analysis 5-year analysis

31,676 – 19,377

10.97 – 10.52

12,301 €

0.45 QALY
=

ICER = 27,332 € per QALY*

5-year analysis Ablation AAD

Cumulative cost 31,676 € 19,377 €

QALY over 5-year 10.97 10.52

*  36,800 US$ per QALY

Incremental Cost-Effectiveness: RFA vs. AAD

assuming CHADS2 score = 2 McKenna C. Heart. 2009;95(7):542-9

U Kingdom Model Inputs
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Cost neutrality between 3.2 and 8.4 years (average: 4 years)

Khaykin Y. J CardiovascElectrophysiol. 2007;18(9):907-13

Ablation

AAD



ConclusõesConclusões

� Ablação de FA é custo-efectiva em doentes com FA paroxística 
e sintomas refractários a AAD

� Custo inicialmente elevado é compensado pelo decréscimo dos 
custos (hospitalizações)

� Neutralidade de custos atingida após 5-10 anos (assumindo que 
os resultados da ablação se mantêm a longo prazo…)

� Evidência actual sugere que a ablação dificilmente será custo-
efectiva em doentes sem sintomas significativos (custo-
efectividade dependente da melhoria sintomática)

� Se for confirmado o impacto favorável na mortalidade e risco 
de AIT/AVC em ensaios clínicos controlados e aleatorizados, a 
relação custo-efectividade da ablação de FA tornar-se-á muito 
favorável, eventualmente mesmo noutros grupos de doentes





Additional cost
(€, $, £)

Health Effect
(QALY)

Threshold

€/Q
ALY

Incremental cost-effectiveness ratio (ICER) - difference between 
the mean costs of each strategy divided by the difference in mean 
health outcome (the slope of the line that connects the strategies).



Khaykin Y. J CardiovascElectrophysiol. 2007;18(9):907-13

AnnualFollowAnnualFollow--Up Costs Up Costs -- Medical Therapy Medical Therapy 



Wilber. JAMA. 2010
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• Benefíciopotencialmasnãodemonstradonosriscos de AVC, IC 
emorte

• Heterogeneidade dos resultadosdaablação (estratégias, 
experiência, volume)

• RCTs: conduzidosemCentrosnãorepresentativosdapráticaclínica; 
FUp 6-12 meses
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Custo-EfectividadedaAblação

Custosda FA

BenefíciosdaAblação

CustosdaAblação

Limitaçõesetendências

Conclusões

SucessodaAblaSucessodaAblaçção de FAão de FA

Lin YJ. Europace. 2012 Nov 28. [Epub ahead of print]

WorldwideSurveyofCatheterAblation for HumanAtrialFibrillation

N=8.000 pts


