
Objectives
Conventional cardiac pacing systems consist of a pacing 
can requiring subcutaneous implantation, and pacing 
leads, inserted by transvenous route, or by surgical 
procedures when the transvenous route is not 
accessible. Despite technological advances in 
pacemakers since their introduction, serious adverse 
events may still occur following implantation: a large 
recent pacemaker registry has shown a complication 
rate of 20% at 5 years 1.

The Micra™ VR device is a single chamber leadless 
miniaturized pacemaker reimbursed in France since 
February 2019 as an alternative to conventional 
pacemakers with either epicardial or transvenous lead 
for patients at a high risk of complications (HR) or 
contraindicated for transvenous lead implantation (CI).

Patients implanted with Micra™ VR or with epicardial 
lead pacemakers generally have more comorbidities 
than patients receiving transvenous lead pacemakers 
and were the focus of this study.

The objectives of this study were to describe the cost 
and length of stay for a single chamber pacemaker 
implantation with an epicardial lead or with a Micra™ 
VR device.

Methods
An observational retrospective study was conducted 
using the French National Hospital Database (PMSI). 

Adult (≥18 years old) patients with at least one hospital 
stay for epicardial single-chamber (epiSC) pacemaker 
or Micra™ VR device implantation (identified via device 
LPP codes) between January 1, 2019, and December 
31, 2021, were included. 

Indications for Micra™ VR device implantation:

• Contraindicated for a transvenous device: patients 
with infectious history and/or absence of venous 
access who would otherwise receive an epicardial lead 

• High risk of complications: patients on hemodialysis, 
chemotherapy with implanted catheter or prior lead 
fracture and patients with comorbidities of interest - 
immunosuppression, diabetes, valvular pathology, 
cancer history, COPD, and kidney failure. 

This information was identified via ICD10, CCAM 
(French Classification for Procedures) and DRG codes 
the 6 years preceding the index stay.

Length of stay and costs were described based on the 
type of implant.
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AVB: Atrioventricular block

CCAM: Classification Commune des Actes médicaux (French medical classification for 

clinical procedures)

CI: Contraindicated (for transvenous lead implantation)

CIED: Cardiac Implantable Electrical Devices

COPD: Chronic obstructive pulmonary disease

DRG: Diagnosis related group

epiSc = epicardial single-chamber pacemaker

HR: High risk (of complications )

ICU: Intensive Care Units

LPP: Liste des produits et prestations (List of products and services)

MD = medical device

PMSI: Programme de médicalisation des systèmes d'information (French National Hospital 

Database )
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Conclusion
The indications for an implant of a Micra™ VR or a 
pacemaker with epicardial leads can be different and 
thus those patients are not directly comparable. 

However, there is some overlap between the 
indications: Both types of patients are contraindicated 
to a pacemaker with transvenous lead and Micra™ VR is 
indicated, amongst other, in patients who would 
otherwise receive an epicardial lead pacemaker in 
France. In addition, both patient groups have severe 
conditions which are likely to result in high costs and 
prolonged hospitalization compared to transvenous 
pacemakers. 

Patients implanted with an epicardial lead 
pacemaker have longer hospital stays, including 
longer ICU stays, and were associated with a higher 
economic burden compared with Micra™ VR. While 
the two groups are not directly comparable, it is an 
interesting finding that  implanting an epicardial 
lead may be much more resource intensive than 
implanting Micra despite similar indications. 

Sociodemographic 
characteristics

Study Population

312 
patients had received 

an epiSC

2,374 
patients had received 

a Micra™ VR device

Mean age

71.3 years
(min: 21 - max: 98 years)

Mean age

76.1 years
(min: 18 - max: 100 years)

Public*

78.5%
245 patients

Public*

75.6%
1,795 patients

Men

61.84%
1,468 patients

Men

67.95%
212 patients

*Public sector was mostly constituted by University hospitals, related to the restrictions for epiSC and Micra™ VR medical device implantation.

Comorbidities

800 patients
Diabetes

33.7%30.8% 96 patients

437 patients
Cancer history

18.4%10.9% 34 patients

Tricuspid valve pathology

8.2%11.5% 195 patients36 patients

366 patients
COPD

15.4%14.4% 45 patients

424 patients
Kidney failure

17.9%8.3% 26 patients

Immunosuppression

4.0%2.9% 95 patients9 patients

Top 5 principal diagnostics

I442 - Complete atrioventricular block (AVB)

22.5%31.1%

I495 - Sinus dysfunction syndrome
7.3%5.1%

I330 - Infectious endocarditis

5.5%4.8%

I350 - Aortic stenosis

10.0%10.3%

I482 - Chronic atrial fibrillation

6.0%4.8%

533 patients

174 patients

130 patients

238 patients

142 patients

97 patients

16 patients

15 patients

32 patients

15 patients

DRG
tarif

€14,478
Q1: €6,256
Q3 : €23,138

MD outside the DRG**

€1,019
Q1: €480- Q3: €72

Specialized
units

Other 
costs*

€2,112
Q1: €3,792
Q3: €3,529

Other
costs*

€899
Q1: €89

Q3: €8,622

Specialized
units

MD outside the DRG**

€2,006
Q1: €0 - Q3: €0

DRG
tarif

€6,620
Q1: €2,453
Q3: €8,495

Micra™ VR 

€6,313
Q1: €6,300
Q3: €6,300

epiSC
+ lead

€2,910
Q1: €2,382
Q3: €3,293

Mean cost per patient
Q1 - Q3

Average stay length

Mean cost per patient
Q1 - Q3

Average stay length
Patients

Mean cost per patient
Average stay length

Patients

Mean cost per patient
Average stay length

Patients

Mean cost per patient
Average stay length

Patients

€27,118
€12,909 - €37,181
21.25 days

Mean cost per patient
Q1 - Q3

Average stay length

€18,946
€8,842 - €24,326
11.34 days

Mean cost per patient
Q1 - Q3

Average stay length
Patients

€6,599
(€0 - €7,149)
10.84 days
267 patients

€3,109
(€0 - €909)
5.36 days
1,261 patients

€1,840
2.16 days
295 patients

€904
2.12 days
1,030 patients

€365
1.08 days
271 patients

Mean cost per patient
Average stay length

Patients

€4,529
5.51 days
166 patients

Resuscitation and critical care units

Mean cost per patient
Average stay length

Patients

€1,538
3.60 days
153 patients

ICU

Mean cost per patient
Average stay length

Patients

€531
1.72 days
70 patients

Surveillance

Resuscitation and critical care units

ICU

Surveillance

*Includes transport, daily fees, and other costs outside of the DRG

**Including other cardiac implants outside the DRG


