
NUOVI SETTING DI IMPIANTO DEL LOOP RECORDER:L’AMBULATORIO E’ LA SOLUZIONE?
Dott. Massimiliano Maines

CONSENSUS CONFERENCE IMPLANTABLE CARDIAC MONITOR:LE NUOVE APPLICAZIONI

U.O. Cardiologia – Ospedale Santa Maria del Carmine - Rovereto



1998 2009 2009 20152014

Loop Recorder Impiantabili

2012 2017
Prim

oin
ietta

bile
2019 2020 2023?

CATH LAB PROCEDURE ROOM

U.O. Cardiologia – Ospedale Santa Maria del Carmine - Rovereto



CATH LAB PROCEDURE ROOM
COMPLEX SETUP: Time-consuming procedures Resource-intensive Cost impactful Limited beds, scheduling & staffavailability

SIMPLE SETUP: Minimal setup necessary Reduced procedure time Saving time & costs Safe & feasible

IMPIANTO DI LOOP RECORDER: SETTING
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 Procedure-related events from a controlledclinical trial (Reveal LINQ™ ICM Usabilitystudy) and a real-world Registry (RevealLINQ ICM Registry)
 N=273 patients

 151 Reveal LINQ ICM Usabilitypatients (followed for 1 month) – 16centers
 122 Reveal LINQ ICM Registry patients(all events reported upon occurrence) –7 centers

 Infection rates were low in both studies:Reveal LINQ ICM Usability (n=2; 1.3%);Reveal LINQ ICM Registry (n=2; 1.6%)
 Total procedure-related SAEs were low(n=3; 1.1%)

REVEAL LINQ™ ICM SAFETY profile: results from two trials
MITTAL, PACE 20151

1. Mittal et al. Safety profile of a miniaturized insertable cardiac monitor: results from two prospective trials. PACE 2015; 38:1464-1469

Reveal LINQ ICM can be inserted withminimal associated adverse events
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• HARRINGTON, HRS POSTER 20151

 N=83 patients were inserted withReveal LINQ™ ICM and follow for 172± 105 days: 44 in cardiac catheterization lab 39 in sterile recovery room
 Optional use of peri-procedural IVCephazolin
 No infections were observed
 2 complications resulting in explant: 1 extrusion due to physicalexertion 62 days post-insertion(recovery room group) 1 extrusion due to traumatic injury21 days post-insertion (cath labgroup)
1. Harrington et al. Feasibility and safety of Reveal LINQ insertion in sterile recovery room versus cardiac catheterization laboratory environment. Heart Rhythm 2015 12 Suppl 1 (S328-S329)

Insertion of Reveal LINQ ICM outside of thecath lab yet within the walls of the hospitalis feasible

ILR insertions in CATH LAB vs recovery room

U.O. Cardiologia – Ospedale Santa Maria del Carmine - Rovereto



ILR insertions In vs out of cath lab
• REVEAL LINQ ICM REGISTRY: BEINART, HRS ORAL 20161

1. Beinart et al Real-world comparison of in-hospital Reveal LINQ insertion inside and outside of the cardiac catheterization or electrophysiology laboratory. Heart Rhythm 2016;13:S15 Suppl

 N=489 patients from the ongoing RevealLINQ™ ICM Registry had device insertion:
 In-lab (Cath/EP lab/OR) (n=304) Out-of-lab (clean/procedure room orEP lab holding area (n=185)

 There was no difference in procedure-related adverse events (1.3% in-lab vs1.6% out-of-lab)
 Of 489 procedures, only one resultedin a serious infection requiring explant Overall infection rate: 0.8% 2 (0.7%) In-lab; 1 serious 2 (1.1%) Out-of-lab: both minor
 Other adverse events: 2 erosions and 1migration

While significant procedure differenceswere observed between in-lab vs. out-of lab,this had no apparent effect on theoccurrence of infections or other adverseevents
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Use of antibiotics in ILR procedures
BEINART, PACE1

 Real-world use of antibiotics (abx)in Reveal LINQ™ ICM insertionprocedures (Reveal LINQ ICMRegistry)
 N=375 patients from 14 UScenters
 66.4% of patients did not receivepre-procedural abx
 Overall infection rate: 1.1% (n=4) Group without abx (n=249): 0.8%(n=2)

 Group with abx (n=126): 1.6%(n=2)
 60.5% of procedures wereperformed in the cath/EP lab;the rest out of the lab but withinhospital

Real-world insertions of Reveal LINQ ICM inthe US were mainly performed without the useof prophylactic antibiotics and are associatedwith a low infection rate

1. Beinart et al. Real-world use of prophylactic antibiotics in insertable cardiac monitor procedures. PACE 2016; 39:837-42U.O. Cardiologia – Ospedale Santa Maria del Carmine - Rovereto



IMPIANTO FUORI SALA: EVIDENZE CLINICHE

International Journal of Cardiology 223 (2016) 13–17

ESPERIENZA MONOCENTRICA UNIVERSITA’ DI ADELAIDE

Risultati:
Follow-up: 8.9±5.5 mesi (EP) vs. 9.8±6.9 (fuori sala)

- Agosto 2016

• 80 vs 98 pazienti NON Randomizzati, ma concaratteristiche di base non diverse in modostatisticamente significativo• Stessa tecnica di impianto eseguita da EP
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STUDIO RIO 2 US
Enrollment

521 patients
Randomization 1:1

264 LinQ IN-OFFICE
insertion

257 LinQ IN-HOSPITAL
insertion

1, 3 months
Follow-up

1, 3 months
Follow-up

244 in Analysys 227 in Analysys

• Randomized, multicenter, prospective, parallel group clinical studySPONSORED BY MEDTRONIC conducted in the 26 centers in UnitedStates, comparing IN-HOSPITAL vs OUT OF HOSPITAL procedures
• Primary endpoint: untoward events (unsuccessful ICM insertion ORsevere complication* related to ICM system or procedure)
• STRICT SAFETY PROTOCOL FROM THE BEGINNING OF THE STUDY:requirements for sterility standard
• Wound closure: adhesive strips, surgical glue, sutures, staples, or acombination depending on physician practice (similar in the 2 groups).
*Severe Complication: AEs that result in death, termination of significant device function, orrequired invasive intervention including the administration of intravenous medications.Primary endpoint AEs procedure or ICM relatedNON INFERIORITA’nel successoall’impianto o eventiavversi seri -

Heart Rhythm2017;14:218–224

<1% di Complicanze,0% infezioni in entrambii gruppi
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STUDIO RIO 2 US:
RISULTATI DEL QUESTIONARIO MEDICO: Le procedure eseguite in ambulatorio avevano una probabilità significativamente minore diessere ritardate di oltre 15 minuti rispetto a quelle eseguite in ospedale (16% vs 35%,P<0,001). I medici hanno anche indicato che i loro pazienti hanno risposto in modo più favorevoleall'inserimento dell'ICM in ambulatorio rispetto alle procedure ospedaliere. Allo stesso modo, l'85% degli intervistati ha valutato l'ubicazione della procedura inambulatorio come "molto conveniente", mentre solo il 29% degli intervistati ha valutato gliinserimenti in ospedale "molto conveniente" (P <0,001). Infine, dopo aver inserito l'ICM in ambulatorio, il 91% degli intervistati ha dichiarato chepreferirebbe eseguire procedure in un setting ambulatoriale se il rimborso fosse disponibile.

IMPIANTO FUORI SALA: EVIDENZE CLINICHE
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Am Heart J, 2019
• Multi center prospective observational “Real world” study of 1222 LINQ implanted in 18 centers in the US, 17 centers inMiddle East/Asia, and 15 centers in Europe.
• 2 cohorts according to the location of the procedure: IN-LAB (CATH lab, EP lab, or operating room) (n = 820, 67.1%) andOUT OF LAB (clean/procedure rooms or non-invasive laboratory) (n = 402, 32.9%).

Device setting distribution:• 33 centers solely performed in-labprocedures,(n = 688),• 3 centers solely performed out-of-labprocedures (n =60),• 14 centers had a mix of service sites (n= 474).
Impalnters:• electrophysiologists (90.5%)• interventional cardiologists (5.2%) –• general cardiologists (3.9%)

IMPIANTO FUORI SALA:EVIDENZE CLINICHE
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IMPIANTO FUORI SALA:EVIDENZE CLINICHE
Difference in the procedures:• Intravenous moderate sedation was more commonly used in-lab (13.2% vs. 0.5% out-of-lab, P b .0001).• Pre-procedural antibiotics were used more often in the in-lab group (47.5% compared with 11.4% in the out-of-labgroup, P <=.0001).• Fixation with sutures was performed more often in-lab than out-of-lab (18.6% vs 6.8%, P<=.0001).• Wound closure: sutures was performed more often in-lab than out-of-lab (18.6% vs 6.8%, P <=.0001).
ICM/procedure-related adverse events (FU: 10.4 months (0.0-35.6)):
• Low total event rate (1.4% AEs, 0.8% Serious AEs, and 0.6% infections)• No statistically signficant difference in AEs rate per subject

 1.3% in-lab (n = 11) and 1.5% out-of-lab group (n = 6).

• no statisticallysignificant differencein the number ofinfections(P = .69).

Am Heart J, 2019
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No complication related tothe insertion procedure
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STUDY PATIENTS OUT-OF-LAB PROCEDURES(% OF TOTAL) OVERALLINFECTION RATE OUT-OF-LABINFECTION RATE OVERALL USEOF ANTIBIOTICS
Reveal LINQ™ Usability1 151 19 (12.6%) 2 (1.3%) 0 (0.0%) 48.3%
Reveal LINQ™ Registry2 489 185 (37.8%) 4 (0.8%) 2 (1.1%) 33.6%
RIO 2 OUS3 191 191 (100%) 0 (0.0%) 0 (0.0%) 44.0%
LOOP4 1420 753 (53%) 13 (0.9%) 12 (1.6%) 100%*
Wong, et al.5 178 98 (55.0%) 2 (1.1%) 1 (1.0%) 7.0%
Di Odoardo, et al.6 16 8 (50.0%) 0 (0.0%) 0 (0.0%) 100%*
Kipp, et al.7 125 125 (100%) 1 (0.8%) 1 (0.8%) 100%*
Maines, et al. 8 154 154 (100%) 0 (0.0%) 0 (0.0%) 0.0%
RIO 29** 451 224 (49.7%) 0 (0.0%) 0 (0.0%) 45.2%
*Use of antibiotics was required per protocol**Rio2 was undertaken outside of hospital walls
1. Mittal S, et al. PACE. 2015; 38:1464-1469. - https://www.ncbi.nlm.nih.gov/pubmed/264123092. Beinart SC, et al. Heart Rhythm. 2016;13:5 SUPPL 1 (S15).https://www.ncbi.nlm.nih.gov/pubmed/304870723. Sanders P, et al. JACC. 2017;69:354.https://bmccardiovascdisord.biomedcentral.com/articles/10.1186/s12872-019-1106-34. Diederichsen SZ, et al. Int J Cardiol. 2017;241:229-234.https://www.ncbi.nlm.nih.gov/pubmed/284575625. Wong GR, et al. Int J Cardiol. 2016;223:13-17. https://www.ncbi.nlm.nih.gov/pubmed/27525370

6. Di Odoardo LAF, et al. J Cardiovasc Med. 2017;18:550-552.https://www.ncbi.nlm.nih.gov/pubmed/273224027. Kipp R, et al.PACE. 2017;40:982-985. https://www.ncbi.nlm.nih.gov/pubmed/286913858. Maines M et al. Europace. 2017;doi:10.1093/europace/eux187.https://europepmc.org/article/med/290167539. Rogers JD, et al. Heart Rhythm. 2017;14:218-224. https://www.ncbi.nlm.nih.gov/pubmed/32207636

IMPIANTO DI LOOP RECORDER IN UN SETTING AMBULATORIALE
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COST comparison: Procedure ROOM vs. EP/Cath LAB

1. Kanters et al. Cost comparison of two implantable cardiac monitors in two different settings: Reveal XT in a catheterizationlaboratory vs. Reveal LINQ in a procedure room. Europace 2016; 18:919-24

 Cost comparison of Reveal LINQ™ ICMinsertion in a procedure room vs.Reveal™ XT in cath or EP lab
 Bottom-up costing analysis using datafrom Netherlands, France and the UK
 Reveal LINQ ICM procedure:

 Shorter waiting time betweendecision and implant Shorter room occupancy (55 min) Shorter procedure time (9.4 min;5-10 min shorter) May be performed by less qualifiedpersonnel No antibiotics needed Decrease of disposable materials dueto insertion kit
 Procedure room savings in the UK: €662

Miniaturization of technology saveshospital resources and improvespatient care pathway

• KANTERS, EUROPACE1
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• A cardiac- physiologist (non-physician) received a specific training to implantICM devices autonomously in the screening room of the coronary care unit• A standard operating procedure (SOP) was written to guide LINQ implant• Two educational video for the patients were developed to avoid pre-admissionvisit• A dedicated LINQ implant list (monthly) was set up

RESULTS• Trained cardiac-physiologist performed 116 ICM implant procedures ( 113LINQ and 3 St Jude Confirm) in the screening room of the coronary care unit
Low rate of Complications• 2 patients developed minor bleeding• No patient developed early or late infection or erosion of the device• A small apical pneumothorax related to deep anaesthetic infiltration in apatient with very low body mass index. The patient was discharged the nextday

ESPERIENZA MONOCENTRICA: TORBAY HOSPITAL (TORQUAY, UK)
Br J Cardiol 2019; 26 (1)

New procedure alloweda net saving amount of 241.27 £ per implant
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LOOP STUDY - Aprile 2017
• Observational analysis of the ICM branch of the LOOP study on 1420 pts from4 Danish centers (large multi-centre randomized NON SPONSORED clinical trialinvestigating stroke prevention in individuals at risk using ICM to detect AF)comparing EP LAB vs OUT OF EP LAB (Outpatient procedure room)at the discretion of the local centre (Non Randomized)
• No pre-defined Primary endpoint: procedure or ICM related AEs (bleeding fromthe incision, haematoma related to the device, pocket, pain, infection, orpocket erosion) in a median FU of 499 days
• SAFETY PROTOCOL TO REDUCE INFECTIONS WAS INTRODUCED IN THE SECON DPART OF THE STUDY

Enrollment

1420 patients
NO Randomization

667 LinQ EP LAB
insertion

753 LinQ PROCEDUREROOM insertion
12, 24months
Follow-up

12, 24 months
Follow-up

Difference in Total Infections 1 (0.1%) 12 (1.6%) 0.004

Rate of AE without explantion 1.1%

Rate of AE with explantion 0.6%

• Very low risk ofcomplications
• Larger risk of infectionsamong implantsperformed by physicians intraining• And among patientsundergoing implantationoutside the EP Lab

International Journal of Cardiology 241 (2017)229–234
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RIO2 vs LOOP STUDY
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Marzo 2017
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ESPERIENZA MONOCENTRICAOSPEDALE DI ROVERETO

Device related adverse events occurred in 1patient (0.6%) due to skin erosion requiringILR explantation.
0% Infections

Luglio 2017

• Single center NON SPONSORED observational study of 154 LINQ implanted in a procedure room OUT OF EP LAB. Nocontrol group.
• No pre-defined Primary endpoint: ICM or procedure related AEs in a median FU of 1 year
• The implanting physician, assisted by a specialist nurse, washed his/her hands with antiseptic solution, woresurgical cap and mask, sterile gloves and gown. No antibiotics or sedatives were administered. The skin incisionwas closed with sterile strips or skin glue and a dressing was applied.
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DITTA 2014 2015 2016 2017 2018 2019 2020 2021 2022 TOTALE
ST JUDE 0 0 0 0 1 0 0 0 0 1

BIOTRONIK 0 0 2 6 1 22 73 30 7 141
BOSTON 0 0 0 0 0 0 0 0 0 0

MEDTRONIC 35 73 93 114 113 158 122 115 98 921
TOTALE 35 73 95 120 115 180 195 145 105 1063

LOOP IMPIANTATI
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IMPIANTO DEL LOOP REORDER IN AMBULATORIO
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IMPIANTO LOOP REORDER ESEGUITO DALL’INFERMIERE
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IMPIANTO LOOP REORDER ROVERETO

Impianti ed espianti loop recorder in ambulatorio Impianto eseguito dall’infermiere Espianto eseguito dal medico
 No monitoraggio ECG No accesso venoso No antibiotiprofilassi Punto di sutura riassorbibile
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DITTA 2014 2015 2016 2017 2018 2019 2020 2021 2022 TOTALE

ST JUDE 0 0 0 0 1 0 0 0 0 1
BIOTRONIK 0 0 2 6 1 22 73 30 7 141

BOSTON 0 0 0 0 0 0 0 0 0 0
MEDTRONIC 35 73 93 114 113 158 122 115 98 921

TOTALE 35 73 95 120 115 180 195 145 105 1063

LOOP IMPIANTATIComplicanze : 0.3-0.7%
- 3 decubiti ;- 4 malfunzionamento dopo CVE.
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EFFICIENCY IMPROVESSERVICE OVERALL
 Frees up time to perform morecomplex procedures7,8,9
 Improved patient flow/wait time1-

3,9

TIME SAVINGSUP TO 45 MINUTESSHORTER INSERTIONVS. IN-LAB3
 Frees up clinical andnon clinical staff time1,3,4,5,6,9

COST-SAVING€400-€800 SAVEDPER PATIENT VS. IN-LAB3
 No hospital admission cost1,4
 Savings in materials, room and stafftime1,3

 L’Impianto di loop recorder in un setting ambulatoriale è fattibile
 L’impinto di loop recorder può essere effettuato anche da personale non medicoadeguatamente formato
 Incidenza di complicanze bassa (1%) e non statisticamente diversa rispetto a impianto in sala
 Dati preliminari su consumo di risorse: Risparmio di circa 400€ - 800€

CONCLUSIONI
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