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¢ Costo iniziale piu alto ¢ Meno complicanze e reinterventi

Il dispositivo e la procedura leadless costano di piu all'impianto
rispetto al pacemaker transvenoso convenzionale.
Prezzo LPM = 3-4x Prezzo TV-PM

Assenza di elettrocatetere e tasca: meno infezioni, dislocazioni,
revisioni e ospedalizzazioni nel tempo.

LLa domanda non e «leadless si o no»

A A ma . E una scelta di valore,

non solo di prezzo.




@ [l paradosso da risolvere
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Si stima che gli
impianti di pacemaker
aumenteranno di circa
il 5% all’'anno nei
prossimi anni,

principalmente a
causa
dell’invecchiamento
della popolazione e
dell'aumento delle
patologie cardiache.

Estimated Evolution of Pacemaker Implantations in Europe

Transvenous (estimated) . Leadless (estimated)
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Year
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Il costo e la mancanza di rimborso
(DRG) sembrano essere la principale
barriera all’adozione della tecnologia
leadless

Figure 2 Proportion of respondents to the question: ‘If you don’t

implant leadless pacemakers in your centre, the reasons are (multi-
ple answers)?” A, Not available; B, not reimbursed; C, price too high;
D, ‘l don’t believe in this system’; E, ‘I've not been trained to this pro-
cedure’; F, procedure too complex; G, need for a surgical back-up;
H, lack of dual chamber or CRT pacing function; |, no patients who
qualify; ] patients rather opt for a conventional pacemaker. CRT,
cardiac resynchronization therapy.
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~ 1 paziente su 8, trattato con un
sistema di stimolazione tradizionale,

va incontro a complicanze a 1 anno
dall'impianto 1
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AVEIR VR CED - DATI REAL WORLD

[

Tassi a aggiustati a 12 mesi (%)
-61%

10

reinterventi a 1 anno vs transvenoso (leadless vs TV)

-47%

complicanze correlate a dispositivo a 1 anno (leadless vs TV)

O/
Complicanze correlate a dispositivo Reinterventi . 3 O 0
[ Leadless (Aveir VR) W Transvenoso (VVI)

complicanze a 1 anno (leadless vs TV)




MICRA VR CED - DATI REAL WORLD

[

Tassi aggiustati a 5 anni (%) o 4_ 1 %

reinterventi a 3 anni vs transvenoso

-32%

complicanze croniche a 3 anni

<0,2% vs 0,7%

tasso di infezioni (leadless vs TV)

Cardiologia W




AVEIR DR CED - DATI REAL WORLD

[

Tassi aggiustati a 12 mesi (%)

-41%

Complicanze a 6 mesi vs transvenoso

10

-52%

Complicanze correlate a dispositivo a 6 mesi (leadless vs TV)

Complicanze correlate a dispositivo Reinterventi - 5 1 %
[ Leadless (Aveir DR) M Transvenoso (DDD)

Reinterventi (leadless vs TV)




[

LEADLESS PACEMAKERS - DATI REAL WORD

Overall complications

Leadless

Study Year Events

Zuchelli [31] 2020
Okuyuma [32] 2020
Sasaki [26] 2022
Bertelli [17] 2022
Palmisano [24] 2022
Martinez-Sande [21] 2021
Reynolds [15] 2016
Tjong [28] 2018
Cantillon [20] 2018
Bodin [16] 2022
Pagan [23] 2020

Tachibana [27] 2020
Moore [22] 2019
Mararenko [11] 2023
Yarlagadda [30] 2018
Vaidya [29] 2019
Cabanas-Grandio [19] 2019

Total (95% CI)
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366

Total Events

100
10
58
72
442
198
725
220 21
718
1344
183 7
27 4
10 2
4105
60 5
90 -
42 0

8404 1259

Transvenous

Total

100
14
58
272
442
245
2667

220
1436
1344

119
35
23

17677
67
90
64

1.2%
1.0%
3.3%
1.2%
4.4%
7.3%
12.3%
8.0%
12.8%
13.3%
5.6%
2.8%
1.5%
14.4%
5.0%
4.7%
1.1%

24873 100.0%
Heterogeneity: Tau? = 0.1915; Chi® = 75.50, df = 16 (P < 0.01); I = 79%
Test for overall effect: Z =-3.11 (P = 0.002)

95% CI

[0.00; 0.74]
[0.01; 5.53]
[0.05; 1.31]
[0.02; 6.14]
[0.10; 1.41]
[0.16; 0.94]
[0.27; 0.60]
[0.18; 0.90]
[0.34; 0.68]
[0.38; 0.70]
[0.18; 1.66]
[0.10; 3.67)
[0.09; 14.56)
[1.07; 1.50]
[0.49; 5.46]
[0.51; 6.42)
[0.37; 170.12]

[0.42; 0.82]

Odds Ratio
MH, Random, 95% CI

0.01 0.1 1 10 100
Favors LP Favors TVP




LEADLESS PACEMAKERS - DATI REAL WORD

[

E Dislodgement

Leadless Transvenous Odds Ratio
Study Year Events Total Events Total Weight 95% ClI MH, Random, 95% CI

S

2667 3.2% 0.04 [0.00; 0.69] ——=———
19  2.8% [0.00; 1.77] :
100 2.8% [0.01; 2.72]

245  2.8% [0.01; 3.40]
58  2.7% [0.01; 4.11]
67  2.7% [0.01; 4.60]

10212 53.0% [0.20; 0.47)

14 2.3% [0.02; 11.63]

1436  24.6% [0.29; 1.66]

35  3.1% [0.08; 21.90]

Reynolds [15] 2016
Pagan [23] 2020
Zuchelli [31] 2020
Martinez-Sande [21] 2021
Sasaki [26] 2022
Yarlagadda [30] 2018
Crossley [10] 2023
Okuyuma [32] 2020
Cantillon [20] 2018
Tachibana [27] 2020

725
183
100
198
58
60
6219
10
718
27

N
-~NOpPpOOOOCOO

—
N
= O=20NNODWWN

N

Total (95% Cl) 32 8298 205 14953 100.0% [0.20; 0.56] -

Heterogeneity: Tau? = 0.0766; Chi® = 7.42, df = 9 (P = 0.59); I° = 0%

Test for overall effect: Z =-4.20 (P < 0.001) 0.01 01 1 10 100
Favors LP Favors TVP




ANALISI DEI COSTI

€

€ Il dispositivo costa di piu

)

Il dispositivo costa di piu rispetto al pacemaker
transvenoso convenzionale.

Prezzo LPM = 3-4x Prezzo TV-PM

Il prezzo del dispositivo non e il costo che il
sistema sostiene davvero nel ciclo di vita del
paziente.

\_ _/

cartoige i

This is the pacemaker your insurance approved.




COSTO - EFFICACIA

€

Benefici paziente I

Valore = .
Costi

The ICER formula

Costo del nuovo trattamento — Costo del trattamento attuale

ICER = Effetto del nuovo trattamento - Effetto del trattamento attuale

Costi espressi in Euro, Sterline o Dollari
- N mi 310 1N OA Oualitv Adi o | ife Yes
ICER risponde ad una domanda:
Quanto costa ottenere un’unita aggiuntiva di beneficio per la salute passando dal
trattamento attuale a uno nuovo.




PERCHE LEADLESS

€

23.234 € 20.623 €

Costo medio per paziente Costo medio per paziente
a 24-mesi dopo infezione a 24-mesi dopo infezione
de-novo! sostituzionet!

Numero medio annuo di giorni di degenza3
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€

6.020 € 7.143 € 4.070 €

Costo medio per
paziente a 36 mesi post

Costo medio per paziente a Costo medio per paziente

a 36 mesi post trombosi
venosa profonda

36 mesi post sanguinamento
tasca

complicanza meccanica
catetere
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Popolazione

i

352 pazienti elegibili per
entrambii device

&

N=104 N=248
Leadless Transvenoso

I BAnalisi real-world retrospettiva
singolo centro Francia

Analisi costo-
efficacia

L -

Outome clinici

Tempo procedurale

52 minvs. 80 min
p <0.001

Degenza ospedaliera
3,6 giornivs. 4,3 giorni
p=0.007

Impianto
Eventi clinici significati

[gj 4 anni di follow-up

Eventi clinici

25.2%vs. 33.8%
@ p=0.17

ANNALS OF MEDICINE
2026, VOL. 58, NO. 1, 2652657
ttps://doi.org/10.1080/07853890.2026.2652657

RESEARCH ARTICLE 3 OPEN ACCESS A ot

Cost-effectiveness of leadless versus transvenous single-chamber
ventricular pacing: a propensity-weighted real-world study in France\

Franois Avry? (9, Philippe Tessier®, Hugo Fourniguet?, Nicolas Arlicote?, Jean Capsect,
Stéphanie Bénain?, Youssouf Compaoré' and Alexandre Bodin?

Outomes
economici

vl Costiimpianto LP piu alti
€11.344vs.€9.326
p <0.001

& Costi totali simili
€12.925vs.€11.713

p=0.13

€20.387 perannodivita
guadagnato
al di solito della soglia di
accettabilita delle autorita
sanitarie

In pazienti elegibili a entrambi i dispositivi, pacemaker leadless dimostra benefici di costo-efficacia a

lungo termine rispetto al pacemaker monocamerale transvenoso, infatti, nonostante i costi iniziali di

impianto siano piu alti per PM leadless, questo riduce le complicanze e la degenza ospedaliera in un

Cardiolog



Patient's lifetime budget impact of a leadless pacemaker
compared to transvenous pacemakers in France

Mathieu L. Vogt*, Thiemo Kellmann,* Zenichi lhara* *Health Economics & Reimbursement (EMEA), Abbott, Zaventem, Belgium
COI disclosure: MV, TK and ZI are all Abbott employees.

BACKGROUND RESULTS

In France, over 15,000 single-chamber pacemakers are implanted annually. Leadl kers (LP), which avoid 1. Ave rage patlent -level economic value
lead- and pocket-related complications compared with transvenous pacemakers (TVP). have become an attractive C lative p related costs in ge pati Cost of de novo per
alternative for treating symptomatic bradycardia, particularly in patients at high risk of complications. Additionally,
roughly one patient in six undergoing TAVI placement requires permanent pacing afterwards. Concomitant TAVI and LP
implantation has been proposed as an alternative to post-TAVI TVP implantation in selected patients, thereby eliminating
the need for temporary pacing and subsequent surgery.

Although clinical evidence for LPs is growing, their long-term economic value remains unclear. Most studies
compare LP and TVP costs over short time horizons, typically one device lifespan. Evidence on lifetime costs remains
limited, especially for patients requiring multiple replacements, at high infection risk, or undergoing TAVI placement.

PURPOSE
1000¢€

This study evaluates the lifetime economic value of ventricular LP (AVEIR VR; Abbott Laboratories, Sylmar, CA, USA) : €1 csn Total complications costs
versus ventncular single-chamber TVP in pacing-eligible patients in France, from a hospital perspective, accounting for €0 A€ = ® Permanant pacing Implantation costs
repl ts. The total population, high-risk infection subsets, as well as patients requiring permanent 0 20 30 40 ULy = L C TMTOOECY BACNE InpRonthtion sosts

pacing while undergonng TAVI placement were studied. Two levels of analysis were conducted: Time since first implant (in yoars) Total costs over the first device Uifespan Yearty ‘°'{:: :‘V:;x::‘;‘WMLT lifespan
1. Average patient-level economic value over a lifetime horizon. 2. Budgetimpact analysis o
2. Budget impact for simulated cohorts of 500 patients, including subsets at high infection risk (ESRD, Budget impact difference (LP vs TVP): distribution in 1,000 simulated cohorts (500 patients per cohort)

immunosuppression, CKD, COPD, cancer, diabetes, tricuspid disease). Results shown by maximum implantation age threshold and population groups (total, high infection risk, or concurrent TAVI + pacemaker)

Total population High infection risk subscts*

M ETHODS m'-"‘*—ﬂ]—* 95th percentile
Model overview T Hm“l‘ : ey {13+ 3rd quartie

The economic model compared direct healthcare costs of a ventricular LP (AVEIR VR; Abbott Laboratories, Sylmar, corp i
CA, USA) versus single-chamber TVP from a hospital perspective within the French healthcare system. Inputs were oD
sourced from peer-reviewed literature, national tariffs, and publicly available datasets. All costs were standardised to 4_[]]. ! HANESHL dm'” T+ Ast quattiie
2025 euros. il Sth percentie
Costing approach fmmunossRrERt T - Maximal implantation age
* Device: Prices from the reimbursement list (LPPR). €580, - | threshold (in years)
* Procedure: Based on mean implant time and operating room tariffs. "‘m"’ Conturment with TAVY placespent ] none
+ Post-implantation hospital stay: Derived from length-of-stay distributions and daily hospital rates. NN RN AR NN ED' = ENEENSNNRENERNNENEENN Cso
« Complications: Risk rates multiplied by average per-patient complication costs. €-;M €-1I.5M C-;M c-slum o cs:)uk {_;M “fw €~;M c»slouk ol estI)Ok s
Patient-level economic value Favours LP Fovours TWPs < Fovours LP Fvours TVPS o
Lifetime cumulative costs per patient were modelled for both LP and TVP, adding device, procedure, and - - Ay the highast aga threshold with =95% probability of Lower budgat knpact for LI s shown.
hospitalisation costs at each implant/replacement (based on battery life) and accruing complication costs over each High risk of infection subscts Pormancnt pacing in pationt
device lifespan. D o a COK | COPD | Cancer TAVI

Pel’manent paCIng in patiems undergOing TAVI ptacement ::';:":'"m.:::'m"”"wm TVP| © ::SI( “ :ﬂ( :‘:r:( CN::I( 13 :?K = :38& & 85:81( = :M( = ?5!:!( “ I;m&%k
For patients requiring permanent pacing while undergoing TAVI placement, only pacemaker-related costs were so s | B eren | el el s .e214% . Et1ak «€205k | »€196k | +€185k | ee183
considered for both LP and TVP pathways, as described above. The proposed pathways for both LP and TVP implantation Probability that LP yicids lower budget 100.0% | 86.1% | 24.5% | 99.am 99.8% 100.0% ..1% | saw | ssom | o7.9%

in TAVI patients are presented below. Impact vs TVP

€40,000m T T sk (TVF). L 8000€ €798

€ nign
Leadless pacemakar (LP) 7.000€
1 (P~ Concomittant with TAW
€30,000 il — 6.000€

5.000€

czo,ooo-: o 2.000€
1 3.000€

€10,000 3 ¢ 2.000€

Per-patient cumulative costs

Median

oo
TR + LP placement

25 CONCLUSION

Ploposed paths to rmplan! pearmanent pacing Earty ciscrane
:,m e i = ; Sas Byl In this study, we assessed the economic value of a ventricular leadless pacemaker (AVEIR VR; Abbott Laboratories, Sylmar, CA, USA) compared
:"ﬁ_’:’_:: {‘:_,_"T;'_,;*"' [:';;;"_"*_‘::;;::::‘ sl with single-chamber ventricular transvenous pacemakers. At the individual level, LPs exhibit higher upfront implantation costs, which are offset by
Budgetimpact analysis lower complication costs and longer battery life. For patients requiring ventricular pacing for more than 11 years, LPs are less costly than TVPs. In
A simulated cohort of 500 patients was drawn using mean age at first implantation (72.1 + 11.8), sex ratio (M/F = 1.27), patients undergoing TAVI placement and requiring permanent ventricular pacemaker implantation, implanting LP concomitantly with TAVI is less
and French life expectancy (80 M / 85.6 F). Total costs until cohort death were simulated for both LP and TVP using survival costly than implanting a post-TAVI TVP.
time while implanted. Monte Carlo simulation (1,000 iterations) captured patient variability across cohorts. Analyses At the population level, implanting LPs in patients aged <75 years (total population or tricuspid), <80 years (high-risk excluding tricuspid and

covered total and high-risk populations, with or without maximal implantation age thresholds of 70, 75, and 80 years. ESRD), and all ESRD and TAVI patients yields a 295% probability of lower long-term costs compared with TVPs.
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Single-chamber pacemakers: with or without leads? Cost-effectiveness
and cost-utility analyses
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Survival Gap Visualization

87.44%

Gained Life Years

/ (GLYs)

=== (Conventional Pacemaker
- | eadless Pacemaker

3 4
Years Post-Implant

The Economic Synthesis

Step 1: Total Per-Patient Cost Comparison

Conventional: €4,572.54
(Device + Intervention + Complications)

Leadless: €10,773.29
(Device + Intervention + Complications)

Step 2: The ICER Output

Dividing the incremental cost by the Gained Life Years yields the
Incremental Cost-Effectiveness Ratio (ICER).

€6,263.38 / GLY
v

Step 3: Acceptability Threshold Gauge

1
Accepted
i
@ Leadless ICER 1 Cost-Effectiveness
! Threshold

€0 €5,000 €10,000

Highly Cost-Effective

€15,000+
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Sowmnal of CHirhytlunia
ORIGINAL ARTICLE e WILEY

Cost-effectiveness of Micra™ VR leadless pacemaker in
patients with bradycardia and atrial fibrillation in Australia

Koji Makino MCom® | Mia Mudge MMedSci' | Michelle Hill PhD?® |
Chelsea Zaunmayr MPH! | Dominic Tilden MPH (Hons)*

) Micra VR reduces devica
Single chamber related complications
transvenous pacemaker such as infection

A$47,379

Incremental cost
' effectiveness ratio
Micra VR increases (cost per quakty-adjusted
quaiity of life e year gained)

Patients with
bradycardia and ‘
atrial fibrilation ‘ |
N
n_AT

Micra VR
leadiess pacemaker
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RISULTA
Tl
SND AVEIR AR (AAI) DC TVP INTERVENTIO ICER
THRESHOL
D .-
AVB w/o AVEIR DR MICRA AV // ’
INTERVENTIO
a8 (DDD) [yLiey ’ N MORE
INTERVENTIO
N LESS
AVB w/ AVEIR VR MICRA VR EFFECTIVE
AF (VVI) (VVI)
SND + AVB AVEIR DR (DDD) DC INTERVENTIO

N

TVP




20.387 € SWANES 17 anni

ICER per anno di vita guadagnato ICER per QALY guadagnato orizzonte del modello di Markov

FRANCIA - REAL-WORLD SPAGNA - 403 PAZIENTI AUSTRALIA - MICRA VR

70% di probabilita di costo-efficacia alla . e . . | reinterventi evitati guidano il vantaggio
odip Costo-efficace in circa il 90% dei casi & 58

soglia di 35.000 € economico

Q Costo d'impianto piu alto, ma costi totali simili e ICER ben sotto le soglie di willingness-to-pay europee.

]M Cardiologia Cirié



DAL PREZZO AL COSTO DEL CICLO DI VITA

) o

1 - Sovrapprezzo iniziale 2 - Eventi costosi evitati 3 - Pareggio nel tempo

Meno infezioni, espianti, revisioni di lead, ri- Sull'orizzonte di vita del device i costi totali

Il device leadless costa di piu all'impianto. . . . . . .
ospedalizzazioni. si equiparano e I'ICER diventa favorevole.

Leva critica: la longevita della batteria. Piu lungo & |'orizzonte d'uso del dispositivo, piu i reinterventi evitati pesano a favore del
leadless — I'analisi australiana modella fino a 17 anni. Orizzonti brevi riducono il vantaggio economico.




DAL PREZZO AL COSTO DEL CICLO DI VITA

) o

Battery Longevity with Various Pacing Modes

21,4
16,7 16,7
146
116 111
9.9 91 9,3 9,0
I I l I ] l ] .

Standalone (AAl or VVI) Standalone (AAlor VVI) In DR (AAI+VVI) In DR (AAI+VVI) with In DR (DDD(R)) In DR (DDD(R)) with
with >80% Pacing >80% pacing >80% pacing

Pacing Modes mALP




OLTRE IL DISPOSITIVO

Percorso piu snello Follow-up semplificato Costi organizzativi da gestire

Nessun follow-up legato Curva di apprendimento, operatori
all'elettrocatetere; telemonitoraggio che dedicati, logistica di estrazione/retrieval,
riduce gli accessi in presenza. programmazione del dual-chamber.

Procedura e degenza piu brevi; possibili
percorsi day-hospital/ambulatoriali;
minori restrizioni post-impianto.

il valore va letto a livello di percorso (DRG, budget aziendale, appropriatezza), non sul solo prezzo di acquisto.

cardeig i



OLTRE IL DISPOSITIVO

s

452 98.7% 126 9 Improvements between 1-4

patients implant physicians  procedure
attempted success rate learning curve vs. 9+ procedures

Atrial \ il r @ @
leadless = 4 Procedure —>

p "j;"‘_’_’ duration  24% 59 min

reduction duration

Fluoroscopy A —

duration  36% 14 min

reduction duration

Delivery o Leadless

Catheter _— L ENELEEY Freedom from 6 % .
Sleeve G
complication g9 97.6%

increase complication free




IL VALORE CRESCE COL RISCHIO DEL PAZIENTE

Massimo valore quando il rischio di complicanze
transvenose e alto

e |nsufficienza renale cronica / dialisi

e  Pregresse infezioni di device o batteriemia

e  Accesso venoso compromesso o limitato

e Alto rischio infettivo, post-TAVI / cardiochirurgia

e Aspettativa di vita che valorizza la longevita del device




SELEZIONE DEL PAZIENTE

Table 8 LCPM position statements based on the underlying arrhythmia and clinical circumstances based on expert
opinion

Pacing indication Transient SAor Recurrent SR with SR and AVB SSS with
AVB with need cardioinhibitory complete AVB with Iincreased Increased
of backup syncope and low with no need anticipated anticipated
pacing and low  anticipated for a high ventricular
anticipated ventricular pacing  tracking rate pacing
ventricular burden” burden”

Missing or difficult
supericr venous
access (V. subclavia,

V. cava sup. congenital
heart disease)

History or elevated risk
of CIED infection
(diabetes mellitus,

dialysis, chronic use of

corticosteroids,

history of recurrent

infections, and

immunesuppressive @ E S C Europace (2022) 24, 1691-1708 POSITION PAPER
therapy, fraity) European Society https:/doi.org/10.1093/europace/euac066

of Cardiology
Tricuspid valve e —
dysfunction risk
(bio-valve ' ' ' ' @ @

replacement or

o) Practical considerations, indications,

T ' ' ' ' ' ' and future perspectives for leadless

and extravascular cardiac implantable

e @ @ ' ' ' ' electronic devices: a position paper by
<550y g D EHRA/HRS/LAHRS/APHRS

therapy

e s e e Lucas V. Boersma ® ""2*, Mikhael EI-Chami>, Clemens Steinwender?,
. Pier Lambiase®, Francis Murgatroyd®, Theofania Mela’, Dominic A. M. J. Theuns?,

Surinder Kaur Khelae®, Carlos Kalil'®, Federico Zabala'', Markus Stuehlinger'?,

Professiontlisvocts Radoslaw Lenarczyk1 3, Nicolas Clementy“, Kamala P. Tamirisa' 5,
e : ; : ; @ @ @ @ Christopher A. Rinaldi'é, Reinoud Knops ® 2, Chu-Pak Lau ® '7, and lan Crozier'®




SELEZIONE DEL PAZIENTE

Patient Group / Risk Factor
Chronic kidney disease
Diabetes / immunosuppression
End-stage renal disease / dialysis
Steroid therapy
Temporary pacemaker
Active fixation lead

Low BMI (<20)

Main Complication

CIED infection

Device infection

Infection / bleeding

Cardiac perforation

Cardiac perforation

Cardiac perforation

Cardiac perforation

Relative Risk

Key Reference
Increase

CIED infection observational
studies

Europace infection studies

CIED infection cohort studies

Mahapatra et al., Heart Rhythm

Mahapatra et al., Heart Rhythm

Mahapatra et al., Heart Rhythm

Pacemaker perforation studies
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Costo iniziale # costo totale

Il device leadless costa di piu all'impianto, ma i costi complessivi convergono e I'ICER & ben sotto le soglie europee di costo-efficacia.

Il vantaggio e clinico e reale

Meno complicanze, reinterventi e infezioni in dati real-world su migliaia di pazienti.

L'appropriatezza bilancia tutto

Selezionare i pazienti a maggior rischio massimizza valore, sostenibilita (economica e ambientale) ed efficienza organizzativa.

Cardiologia | Cirié
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