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Implantable loop recorder

* Implantable loop recorder (ILR) is an effective tool for detecting
arrhythmia.

* A long-term ECG monitoring strategy with an ILR is used to diagnose,
screen and monitor various types of arrhythmias.



Diagnosis

Recommendation for implantable loop recorders

Recommendation Class®

In patients with infrequent (less than once a
month) unexplained syncope or other symp-
toms suspected to be caused by bradycardia, in
whom a comprehensive evaluation did not
demonstrate a cause, long-term ambulat

ory monitoring with an ILR is

108—112
recommended.

Level®

©ESC 2021



Screening

Recommendations for the search for AF in patients

with cryptogenic stroke

In patients with acute ischaemic stroke or TIA
and without previously known AF, monitoring
for AF is recommended using a short-term ECG
recording for at least the first 24 h, followed by
continuous ECG monitoring for at least 72 h

whenever possible.ﬁ”'”m

In selected” stroke patients without previously
known AF, additional ECG monitoring using
long-term non-invasive ECG monitors or insert-
able cardiac monitors should be considered, to
detect AF."""?

S ESC 2020



AF Screening Intensity

Opportunistic screening Systematic screening Consumer driven
AF check for age =65 while attending All people (e.g. age criterion =65) Any age,
any consultation, like BP check invited to attend center or clinic any frequency
l \ 4

Single timepoint Multiple snapshots pfitinuous recordings

Pulse, BP, auscultate, PPG, facial video, BID QID 2-4 weeks ECG patch 2 weeks

ECG (handheld, 12-lead) 1-2/week for 1 year ICM 3 years

o = 1™

%’ f' A ' ‘m

Intensity 30 sec/year 1000-2000 sec/year 777 secl/year
AF yield 1.4% 1-4% ?2?7%

or 2 to 31 million sec/year
22 - 34%

1AF yield

| Stroke Risk

AF yield |

Stroke Risk 1

Benjamin E et al., Circulation. 2021 Jan 26;143(4):372-388.




Monitoring

ORIGINAL RESEARCH ARTICLE

Cryoballoon or Radiofrequency Ablation
for Atrial Fibrillation Assessed by

Continuous Monitoring
A Randomized Clinical Trial

SUPPLEMENTAL TABLE 2: Implantable loop recorder programming

AF detection threshold Balanced Sensitivity
Ectopy rejection Nominal
Episode storage threshold All (Record ECG of 2 minutes)

% free from AF/AT
a A y

% with burden reduced

F
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Arrhythmia recurrence
1 iinsacimng

Freedom from AF/AT 230 sec

p=0.84
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Circulation. 2019;140:1779-1788.

European Heart Journal (2020) 41, 4471-4480



Indication

* Unexplained syncope
 Palpitation
* Embolic Stroke of Undetermined Source (ESUS)



Abstract
Background: Implantable loop recorders (ILR s) are effective in achieving symptom-rhythm corre-
lation. However, diagnostic yield in routine clinical practice is not well established.

Methods: Patients undergoing ILR implantation between April 2010 and May 2015 were included.
Alldevices were enrolled in remote monitoring with automatic arrhythmia detection and P sense
algorithms switched “OMN." Symptom-rhythm correlation was assessed and changes in manage-
ment were recorded.

Results: Atotal of 312 patients (57% male, age 53 + 22 years; median CHADS2VaSc score = 1)
were included in this study. ILRs were implanted for evaluation of syncope in 206 (66.0%),
presyneope in 23 (7.4%), unexplained palpitations in 51 (16.3%), and cryptogenic stroke in 27
[8.7%) patients. ILR monitoring yielded a diagnosis that changed management strategy in 146
[46.8%) patients over a median of 12 (1-42) months. Out of 163 (52.2%) patients with symptoms
during the menitoring peried, 100 (61.3%) had an arrhythmia. ILR was useful in ruling out an
arrhythmic cause for symptoms in 63 (38.7%) patients. ILR results led to pacemaker implantation
in 23 patients (7.4% overall and 11.2% of those with syncope) after median follow-up of 3 months.
A new diagnosis of atrial fibrillation was made in 38 (12.2%) patients, 11 of whom were initiated
on oral anticoagulants. ILR results led to pacemaker implantation in 31 patients (%.9% overall
and 19.0% of those with syncope) after median follow-up of 3 months. A new diagnosis of atrial
fibrillation was made in 38 {12.2%) patients, nine of whom were initiated on oral anticoagulants.
Overall, ILR led to a change in management in 47% patients with a number needed to implant of
2.1to change management

Conclusion: ILR monitoring is effective in achieving symptom-rhythm correlation and results in
changes in management in nearly half of implanted patients. Additional studies are needed to
evaluate cost efficacy of ILR and the optimal monitoring duration.

Change in management

Diagnostic and therapeutic value of implantable loop recorder: A
tertiary care center experience
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Pacing Clin Electrophysiol. 2019;42:38-45.



Cryptogenic Stroke
and Underlying Atrial Fibrillation

A Detection of Atrial Fibrillation by 6 Months

100
7 Hazard ratio, 6.4 [95% Cl, 1.9-21.7)
90 10| P<0.001 by log-rank test ICM
-
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Months since Randomization
Mo. at Risk
Control 220 214 200 198 197 197 194
ICM 221 205 198 195 194 193 191

B Detection of Atrial Fibrillation by 12 Months

Hazard ratio, 7.3 (95% Cl, 2.6-20.8)
901 P<0.001 by log-rank test ICM
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N EnglJ Med 2014;370:2478-86.




How to diaghose the AF?

e Different settings for detect AF

Table 1 Nominal atrial fibrillation detection programming based on the indication for insertable cardiac monitor implant

Indication for ICM implant

AF detection programming in ICM Syncope Known AF Cryptogenic stroke
AF detection type AF only* AF only* AF only*

AF detection sensitivity Least sensitive™ Balanced sensitivity™ Balanced sensitivity™
Ectopy rejection Aggressive” Nominal® Aggressive*

ECG storage Longest episode only’ All episodes’ All episodes’

Heart Rhythm 2016;13:1624-1630



AF detection algorithm

* The AF detection algorithm based on R-R intervals, looks for patterns in a Lorenz plot of the difference in R-R
intervals to compute an AF evidence score every 2 minutes.

R-R
intervals

AF evidence
score

RR interval based

R-wave sensin :
. AF detection
R-wave i .
sensa ; M?dlfled AF
1 + evidence score
_________ | SR R —— i
ggéea' | p-wave Evidence mode: | ‘::ss‘e:ecm"
1
_ _‘i . Off i -
i\ 1* Nominal i Threshold
P ; 1 .=
! i *  Aggressive : ! |
1 - - 1
U ! 0
! i ———————————
P-wave feature P-wave evidence ! Detection Threshold: :
Increme;\-t-l Increment extraction algorithm P-wave : *  More Sensitive :
P-wave Evidence P-wave Evidence features evidence score Il +  Balanced Sensitivity !
11 L1 | I | 1 L1 1 1 i*  Less Sensitive i
x v v %X x v v % v v %X x v v Intention for Usage P-wave Evidence | Detection Threshold Optimization Rationale : *  Least Sensitive
las= -
® ® © o ® © 0o AF monitoring Nominal Balanced Sensitivity AF burden accuracy
'w AF diagnosis Aggressive Balanced Sensitivity Diagnostic Yield
Do not increment Increment Non-AF Aggressive Least Sensitive High Specificity
P-wave Evidence P-wave Evidence
Figure 1  Initial segment of a 2-minute detection period illustrating the P-wave evidence accumulation procedure. The inset illustrates the procedure for Original algorithm Off Balanced Sensitivity AF burden accuracy

P-wave averaging every 4 beats that meet the rate and irregularity criteria.

Heart Rhythm 2014;11:1575-1583



ATIAF Detection AT/AF Detection

AT/AF Detection ATIAF Detaction On

Type Type :

AF Detection AF Detection :
Eclopy Rejection Eclopy Rejection Aggmsshre

AT/AF Recording Threshold Al Epmndns AT/AF Recording Threshold  All Episodes




Korean ILR registry



Purpose

* To evaluate Epidemiology, Diagnostic and Therapeutic value of
implantable loop recorder in Korea



Method

* Multicenter, retrospective, observational study of patients who
received an ILR at 15 hospitals in Korea were gathered from January
2017 to December 2020

* 15 centers, total 795 patients



ILR trend (nationwide)
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Trend according to the indication

ILR Trend
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Korean registry
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Korean registry

Final diagnosis

100%
) !
90% No arrhythmia, No arrhythmia,
80% 154 12
0% No AF, 266
VT, 9
60% SVT, 24
50%
40%
30% SSS, 176
20%
10%

0%
syncope palpitation ESUS



Korean registry

Treatment - Syncope
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Korean registry

Treatment - palpitation
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Korean registry

Treatment - ESUS
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AF treatment i

n ESUS

ESUS (n=365)

/\

AF (n=99,27.1%)

No AF (n=266,72.8%)

/\

OAC (n=81,81.8%)

No OAC (n=18,18.2%)

T

Mis-diagnosis
(n=3)

Short duration Unknown
(n=4) (n=11)




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Subclinical Atrial Fibrillation
and the Risk of Stroke

* A subclinical atrial tachyarrhythmia was
defined as an episode of rapid atrial rate
(190 beats or more per minute), lasting
more than 6 minutes, that was detected
by the pacemaker or defibrillator.

B Risk of Ischemic Stroke or Systemic Embolism

1.0+
0.08-
0.8+ 0.06-
. Subclinical atrial tachyarrhythmias present
|
0.6 0.04+
HR 2.50; 95% ClI, 3
. — =1
1.28 to 489, P= =z 0.02 —
0.4 e
0_008 E ___________ - Subclinical atrial
v L tachyarrhythmias absent
0.00 T T T T T
0.2+ 0 0.5 10 15 2.0 2.5
0.0 = T T --_I—__—___T____
0 0.5 1.0 L5 2.0 25
Years of Follow-up
Mo. at Risk
Subclinical atrial tachyarrhythmias present 261 249 238 213 178 122
Subclinical atrial tachyarrhythmias absent 2319 2145 2070 1922 1556 1197



Eurcpean Heart Journal (2017) 38, 13391344

EUROFEAN doi10.1093/feurheartj/chx042
CARTROLOGT™

HR (85% CI)

CLINICAL RESEARCH
Atrial fibrillation

Duration of device-detected subclinical atrial
fibrillation and occurrence of stroke in ASSERT

16

05

028

Hazard ratio (in red) and risk rate (in blue) for
developing ischemic stroke and systemic embolism

Summarizing Figure SCAF >24 h is associated with compa-
rable risk of ischemic stroke and systemic embolism as clinical AF. In
this figure the hazard ratio from time dependent Cox model (long
term effect, red) and the risk rate from the landmark analysis (blue)
of ischemic stroke and systemic embolism are depicted.



Management of subclinical atrial fibrillation

* The use of OAC may be considered in selected patients with longer durations of AHRE/subclinical AF (> 24 h)
and an estimated high individual risk of stroke, accounting for the anticipated net clinical benefit.

THE RISK OF STROKE (re-assess regularly)
c Low risk Single risk factor High risk
'GUJ CHA;DS,-VASc CHA;DS,-VASc CHA,;DS,-VASc
= 0 (m) or 1 (f) 1(m)or2(f) 22 (m) or 23 (f)
= Short, rare ( w i
2 AHREs/SCAF An "innocent bystander Observe for:
low dail
__Lm; t:f:d:ﬂl 4 * Increase in AHREs/SCAF burden or
w clinical AF development
= |
E Longer
AHREs/SCAF
(1 hto <24 b Observe for:
oo « Increase in AHRES/SCAF burden or y
clinical AF development Cotmderar.ltfn for
Long patients at high/vei
AHRES/SCAF * Change in individual stroke risk (where there are
(z24h) diagnosis at devic
especially if when a positive
high monthly 9
burden be anticipated .
&
- v
Clinical AF Z

* When should OAC be started for patients who have ILR as an indication for ESUS?

at least 30secs or more than (5-6 mins.... 24hrs.....)



Korean registry

* Time to diagnosis
(SSS, AV block, SVT, AF, VT)
(syncope indication)

* Mean 405.0+425.1 days




Korean registry

* Time to AF diagnosis
(ESUS indication)

* Mean 531.74330.2 days
* 1yr 16.9%, 2yr 29.6%
* Event rate 18.8 %/yr




Complication

* None reported in Korean registry

European Heart Journal - Case Reports, Volume 5, Issue 2, February 2021, ytab043



summary

 The number of ILR implantation is steadily increasing

* Especially, the number of implants for ESUS indications has increased
significantly.

* In addition, indications for AF screening or follow up after rhythm
control may be considered.
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