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ARTICLE INFO ABSTRACT

Am‘c{e history: Aims: Sudden cardiac death (SCD) continues to be a devastating complication amongst survivors of
Received 4 February 2021 myocardial infarction (MI). Mortality is high in the initial months after MI. The aims of the INSPIRE-ELR
Accepted 26 April 2022 study were to assess the proportion of patients with significant arrhythmias early after MI and the as-

Available online 29 April 2022 sociation with mortality during 12 months of follow-up.

Methods: The study included 249 patients within 14 days after MI with left ventricular ejection fraction

Iﬁywon{i;: L infarcti (LVEF) <35% at discharge in 11 hospitals in India. Patients received a wearable external loop recorder
Axﬁ;?}r”;?am arction (ELR) 5 + 3 days after MI to monitor arrhythmias for 7 days.

External loop recorder Results: Patients were predominantly male (86%) with a mean age of 56 + 12 years. In 82%, reperfusion
Mortality had been done and all received standard of care cardiovascular medications at discharge. LVEF was
32.2 + 3.9%, measured 5.1 + 3.0 days after MI. Of the 233 patients who completed monitoring (7.1 + 1.5
days), 81 (35%) experienced significant arrhythmias, including Ventricular Tachycardia/Fibrillation (VT/
VF): 10 (4.3%); frequent Premature Ventricular Contractions (PVCs): 65 (28%); Atrial Fibrillation (AF): 8
(3.4%); chronic atrial flutter: 4 (1.7%); 2nd or 3rd degree Atrioventricular (AV) block: 4 (1.7%); and
symptomatic bradycardia: 8 (3.4%). In total, 26 patients died. Mortality was higher in patients with
clinically significant arrhythmia (at 12 months: 23.6% vs 4.8% with 19 vs 7 deaths, hazard ratio (HR) = 5.5,
95% confidence interval (CI) 2.3 to 13.0, p < 0.0001). Excluding 7 deaths during ELR monitoring, HR = 4.5,
p < 0.001.
Conclusion: ELR applied in patients with acute MI and LV dysfunction at the time of discharge identifies
patients with high mortality risk.
© 2022 Published by Elsevier, a division of RELX India, Pvt. Ltd on behalf of Cardiological Society of India.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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1. Introduction

Due to the improvement in treatment modalities and adherence
to guidelines-based therapy, the mortality of acute Myocardial
Infraction (MI) has declined. However sudden cardiac death (SCD)
continues to be a devastating complication amongst survivors of
ML The risk of SCD is highest during the first month after MI and
declines over time and has been independently associated with
heart failure but not with recurrent ischemia.” The Valsartan in
Acute Myocardial Infarction Trial (VALIANT) study reported a
2—2.5-fold higher risk of SCD in first 90 days after MI in patients
with Left Ventricular (LV) dysfunction.’

Despite the fact that the incidence of SCD is the highest in the
first month after MI; the Defibrillator in Acute Myocardial Infarc-
tion Trial (DINAMIT) trial did not show benefit of Implantable
Cardioverter Defibrillator (ICD) placement less than 40 days after
an Ml in those with low left ventricular ejection fraction (LVEF).* As
result of which the guidelines recommend ICD be offered only to
patients at least 40 days post MI and 90 days post revascularization
leaving the population of patients within 40—90 days of MI and low
LVEF exposed to the risk of sudden death.”

Determining the risk of sudden death after MI continues to be
challenging. The present study sought to identify arrhythmias in
patients discharged after acute MI with low LVEF detected at
discharge and then at 8—10 weeks after discharge using a wearable
external loop recorder (ELR). Since there are dynamic changes in LV
remodeling after treatment of MI, it was thought important to
observe the changes in arrhythmias and LVEF again at 8—10 weeks.
The aim of this study was to understand if arrhythmia monitoring
at these 2 intervals could predict 1-year mortality in patients with
acute MI and a low LVEF at discharge.

2. Methods

The Identifying High Risk Patients Post Myocardial Infarction
with Reduced Left Ventricular Function using External Loop Re-
corders (INSPIRE-ELR) study was a prospective, multicenter, non-
randomized study conducted in India.

Patients who had been diagnosed with acute MI (STEMI or non-
STEMI), documented within 10 days of onset, with LVEF <35% as
measured by echocardiography (Simpson's method, biplane) at
hospital discharge were included in the study. All the patients were
enrolled before the ELR application. Patients who could not be
discharged from the hospital within 14 days after index MI, had
comorbidities likely to limit survival to less than 12 months, had an
existing pacemaker or ICD implanted, or were dialysis dependent,
were excluded.

Acute MI was defined and followed as per the fourth universal
definition of myocardial infarction.® A 7 days ELR was applied at the
time of discharge (phase 1 monitoring period) and again at 8—10
weeks after the index MI (phase 2 monitoring period). The primary
objective of the study was to assess the incidence of pre-defined
clinically significant arrhythmias in phase 1 monitoring period.
Secondary objectives included 1) assessing the incidence of clini-
cally significant arrhythmias as recorded by ELR in phase 2 moni-
toring period; 2) characterizing medical interventions performed
and/or indicated based on ELR findings during phases 1 and 2
monitoring periods; 3) determining if patients with non-lethal ar-
rhythmias documented by an ELR during phases 1 and 2 moni-
toring periods had a higher risk of all-cause mortality at 1 year; and
4) evaluating whether there was an association between ELR re-
ported arrhythmias and incidence of SCD, resuscitated ventricular
fibrillation (VF), and appropriate ICD shock.

Clinically significant arrhythmia was predefined, by the study
steering committee, based on the risk associated with arrhythmic
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events and medical interventions required to manage the patients.
This included any episodes of VF, sustained and non-sustained
ventricular tachycardia, Atrial Fibrillation, chronic atrial flutter,
high degree AV block and complete heart block. Symptomatic
bradycardia and tachycardia episodes and Premature Ventricular
Complexes (PVC) as reported by ELR (>6 events in 45 s) were also
considered as clinically significant.

Sustained VT or VF post MI is associated with high risk of
mortality and an indication of ICD implantation as per guidelines.”®
Cardiac Arrhythmias and Risk Stratification after Acute MI
(CARISMA) trial reported that any incidence of arrhythmia post MI
including sinus bradycardia, AV block, AF, non-sustained VT, and
sustained VT/VF is associated with reinfarction, stroke, progressive
HF and death.’ Incidence of >10 PVC's in 1 h in post MI patients is
an independent risk factor of sudden death in first 6 months.'”
Ambient arrhythmias defined as > 10 PVC's/hour or NSVT was
used in risk stratification of post MI patients for ICD implants in
DEFINITE trial and Improve SCA study.'"'?

A detailed list of clinically significant arrhythmias is given under
supplementary Material (Annexure-1).

In this study, either the NUVANT Mobile Cardiac Telemetry ELR
or SEEQ™ External Cardiac Monitor (Medtronic Inc, Minneapolis)
were used to monitor arrhythmias during two periods of post MI,
phases 1 and 2."> Each monitoring phase lasted up to 7.5 days. The
ELR devices used are wireless arrhythmia detection systems that
are placed on the chest to the left of the sternum, positioned
diagonally from the clavicle. Once activated, the ELR continuously
monitors the heart and automatically collects an electrocardiogram
(ECG) when a rhythm abnormality is detected; (HR > 130 bpm or
<40 bpm, pause >3 s, frequent premature contractions (PVCs),
atrial fibrillation (AF), ventricular tachycardia (VT) or Ventricular
Fibrillation. Patients could also trigger an ECG when they experi-
enced cardiac symptoms. Data were automatically transmitted
wirelessly from the ELR to a bed-side hub and then to a monitoring
center where certified cardiographic technicians reviewed and
interpreted ECG events. Clinical reports, prepared by the moni-
toring center, were emailed to the prescribing physician for the
diagnosis and identification of clinical conditions, events and
trends. Whenever urgent events were captured by the monitoring
center, reports were sent within 3 h to the physician. The ELR data
were extracted for analysis from the monitoring center database.

2.1. Data collection and monitoring

At the time of enrollment, demographic information, medical
history, LVEF, and information related to the index MI were
collected. The ELR for phase 1 monitoring was applied before
hospital discharge and patients were instructed to wear it for 7
days, after which they could remove it themselves. Follow-up visits
were scheduled at 2 months, 6 months, 9 months and 12 months.
At the 2-month visit after the index MI, LVEF and 12-lead ECG were
collected and the phase 2 monitoring ELR was applied. Health
status was checked via telephone or in-office visit at 6 and 9
months after the index MI. At 12 months, patients were seen in
hospital. Telephonic health status was collected from all patients
when the last patient completed the 12-month follow-up visit.

2.2. Risk scores

A predefined ELR risk score was used to assess arrhythmias
detected in phase 1 monitoring period. The risk score was pre-
defined, by the study steering committee, to assess the predictive
value of arrhythmic events at acute and chronic phase of post MI for
all-cause mortality at 1 year. The scores assigned to each event
were: sustained polymorphic VT/VF-5; sustained monomorphic
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VT-4; non—sustained polymorphic VT-3; non-sustained mono-
morphic VT-1 (depending on duration); PVCs (>6 in 45 s)-1; AF
(>30 s)-1; second degree AV block and complete heart block-1.
Event scores where summed with a maximal value of 5. The risk
scores were assigned based on relative risk of arrhythmic events
and its association to incidence of mortality.”'0~1214-17

Additionally, the Global Registry of Acute Coronary Events
(GRACE) risk score (which was calculated from baseline data) was
used as measure of overall risk.'®

2.3. Statistical analysis

Patient characteristics are reported with mean and standard
deviation, or with count and percentage. LVEF is reported with
median and inter-quartile range (IQR).

The primary objective was to assess the incidence of clinically
significant arrhythmias during phase 1. Patients with less than 3
days of monitoring data and no clinically significant arrhythmias
detected were excluded from the analysis. Arrhythmias with onset
during the first 7 days of monitoring were included and classified as
clinically significant or not. The proportion of patients with any
clinically significant arrhythmias is reported with the correspond-
ing 95% confidence interval (CI) (Wilson score method).

Mortality was summarized with Kaplan—Meier estimates, and
compared between patients with and without clinically significant
arrhythmias with a log-rank test. Incidence of SCD, VF, or appro-
priate ICD shocks was analyzed similarly, using Gray's test to ac-
count for the competing risk of non-SCD death.

Cox proportional hazards regression was used to assess the in-
dependent influence of ELR monitored arrhythmias and baseline
variables on mortality. Variables that were univariately significant
were included in a multivariable model. The least significant vari-
able was removed iteratively as long as the reduced model was not
significantly worse at predicting mortality than the initial full
multivariable model (likelihood score test).

INSPIRE-ELR was designed to include 300 patients to achieve 5%
accuracy for the estimated proportion of patients with clinically
significant arrhythmias.

A p-value < 0.05 was considered significant and confidence in-
tervals are for 95% accuracy and two sided.

3. Results

The INSPIRE-ELR study enrolled 250 patients at 11 centers in
India between April 2014 and January 2016. One patient was
excluded due to inclusion criteria deviation. The remaining 249
patients with LVEF <35% at the time of discharge within 14 days
following MI were predominantly male and relatively young
(Table 1). Most patients had STEMI with anterior wall MI. Reper-
fusion had been performed in 82% of the patients and all patients
were prescribed with standard of care cardiovascular medications
at the time of discharge. Median LVEF was 34%, measured 5.1 + 3.0
days after MI.

The 233 patients who completed 72 h of monitoring or had
monitoring terminated because of a significant arrhythmia were
included in the analysis. Sixteen patients were excluded. Out of
these sixteen patients, no ELR monitoring was done (n = 4), did not
complete 72 h (n = 11), or death occurred after enrollment but
before monitoring could be obtained (n = 1). Mean monitoring
duration was 7.1 + 1.5 days. Of the 233 patients, a clinically sig-
nificant arrhythmia was reported in 81 patients (34.8%, 95% Cl:
28.9%—41.1%) during phase 1 monitoring period (Table 2). The most
frequently reported arrhythmia was PVC (33%), followed by non-
specific bradycardia (3%). Twenty-six of the 233 patients with
phase 1 monitoring died during a follow-up duration of 19 + 10
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months, with 11.4% overall mortality at 12 months (Cl: 7.9%—16.3%).
Mortality was significantly higher in patients with clinically sig-
nificant arrhythmias compared with those without (at 12 months:
23.6% vs 4.8% with 19 vs 7 deaths, HR = 5.5, 95% CI: 2.3-13.0,
p < 0.0001) (Fig. 1A). Seven of the 26 deaths occurred during the 7
days of phase 1 monitoring and two patients were lost to follow-up.
Excluding these 9 patients who have zero time at risk after acute
ELR monitoring, mortality in patients with clinically significant
arrhythmias remained higher than in patients without (HR = 4.5,
p < 0.001) (Fig. 1B).

Of the163 patients who completed the phase 2 monitoring
period, 61 (37.4%) had experienced clinically significant arrhyth-
mias during the phase 2 monitoring, including VT/VF: 2 (1.2%);
frequent PVCs: 54 (33.1%); AF: 3 (1.8%); 2nd or 3rd degree AV block:
1 (0.6%); and symptomatic bradycardia: 6 (3.7%). Mortality trended
to be higher in patients with clinically significant arrhythmias (at 12
months after the monitoring period: 8.2% vs 2.0%, HR = 4.3 (95% CI:
0.8 to 22, p = 0.057) (Fig. 1C).

Clinically significant arrhythmias for which the investigator
considered an intervention was indicated were detected in 5 pa-
tients (6.2%) during phase 1 and in two patients (3.3%) during phase
2. Interventions included medications for patients with AV block,
sinus tachycardia, VT, AF and PVCs (n = 5), and ICD/CRT-D for pa-
tients with VT events (n = 2).

In univariable analysis, the following were significantly associ-
ated with mortality: medical history of prior myocardial infarction,
AF, VF, and VT; LVEF, QRS duration, systolic blood pressure, and
GRACE score at discharge; the presence of significant arrhythmia;
and the ELR risk score (Table 3). In a reduced multivariable model,
history of MI (HR = 2.65, 95% CI: 1.10—6.40, p = 0.03), QRS duration
at discharge (HR = 1.20 per 10 ms, 95% CI: 1.06—1.36, p = 0.004),
and the ELR risk score (HR = 2.01, 95% CI: 1.55—2.62, p < 0.0001)
were independent predictors of mortality.

Association between ELR reported arrhythmias and incidence of
the composite endpoint of SCD, resuscitated VF and appropriate ICD
shock was assessed among 10 sudden cardiac deaths (adjudicated
by an independent physician committee) and 2 VT/VF events. Pa-
tients with clinically significant arrhythmia had a higher event
incidence than patients without (p = 0.003, Gray's test), with
estimated hazard ratio HR = 6.04 (95%Cl: 1.63—22.3) (Fig. 1D).

4. Discussion

The INSPIRE-ELR study conducted in acute MI patients with
reduced LVEF using guideline based contemporary treatment mo-
dalities did show a high 1-year mortality (11.4%) so this group of
patients are at high risk of SCD and needs different treatment
strategies. In this study we were aiming at assessing if early
detection of arrhythmias could be of help in predicting 1-year
mortality. We were able to show a high incidence of clinically sig-
nificant arrhythmias shortly after MI (phase 1 and 2 monitoring
periods, at and 8—10 weeks week after hospital discharge). The
presence of significant arrhythmias in the first phase was associ-
ated with 5 times higher mortality, and even with this small study
we were able to show a highly significant difference in outcomes.'

This association was even stronger (HR = 6.04, p = 0.003) to the
cumulative incidence of SCD and VT/VF events (n = 12). The ELR
risk score, history of myocardial infarction and QRS duration at
discharge were found to be independent predictors of mortality
with a simple ELR score being the best predictor.

The VALIANT trial reported 8—9% incidence of sudden death or
cardiac arrest with resuscitation at 1 year post MI in patients with
LVEF <30%.2 Our data included post MI patients with LVEF up to
35% and the all-cause mortality observed at 1 year was 11.4%. These
numbers seem not dissimilar, but it must be noted that the
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Table 1

Patient demographics and clinical characteristics.
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All patients (n = 249)

Analysis Cohort (n = 233)

Patient demographics
Age (years)
Male Gender
Medical history
Prior Myocardial Infarction
Prior CABG
Hypertension
Diabetes Mellitus
NYHA Class III-IV
History of Smoking
Never
Current
Past
Index Myocardial Infarction
STEMI
Anterior location
Reperfusion
None
Time to reperfusion start (hours)
Thrombolysis
Coronary Artery Intervention
Angioplasty
Stent
Other
Characteristics at Discharge
Height (cm)
Weight (kg)
Cardiovascular medication, any
Statin
Beta blocker
Antiplatelet
ACE Inhibitor/ARB
Heart Rate (bpm)
QRS Duration (ms)
Left Ventricular Ejection Fraction
LVEF at enrollment
days after index MI
LVEF at Chronic monitoring
days after index MI

56 + 12
215 (86%)

25 (10%)
3 (1%)
52 (21%)
103 (41%)
3 (1%)

128 (51%)
54 (22%)
53 (21%)

206 (83%)
195 (78%)

46 (18%)
223+ 414
78 (31%)
167 (67%)
42 (17%)
152 (61%)
16 (6%)

162 + 11
65+ 11
248 (100%)
230 (92%)
194 (78%)
241 (97%)
145 (58%)
86 + 15

95 + 26

34 (30—35)
5130
36 (34—43)
76 + 15

56 + 12
204 (88%)

25 (11%)
3(1%)
49 (21%)
96 (41%)
3(1%)

117 (50%)
52 (22%)
50 (21%)

192 (82%)
182 (78%)

41 (18%)
23.1 +420
77 (33%)
158 (68%)
38 (16%)
144 (62%)
16 (7%)

162 + 11
65 + 12
233 (100%)
216 (93%)
182 (78%)
227 (97%)
138 (59%)
86 + 15

96 + 26

34 (30—35)
51+30
36 (35—43)
76 + 15

Values are n (%), mean + standard deviation or median (inter-quartile range).
ACE, Angiotensin Converting Enzyme; ARB, Angiotensin Il Receptor Blocker; CABG, Coronary Artery Bypass Grafting; LVEF, Left Ventricular Ejection
Fraction; MI, Myocardial Infarction; NYHA, New York Heart Association; STEMI, ST-Elevation Myocardial Infarction.

Table 2
Incidence of arrhythmias during phase 1.

Rhythm

Patients with rhythm detected® N (%)

Number of arrhythmia episodes median (range)

Clinically significant

Polymorphic VT/VF

Monomorphic VT

Non-Sustained Ventricular Tachycardia
Premature Ventricular Complexes (PVC)*
Atrial Fibrillation (AF)”

Chronic Atrial Flutter

Non-specific Supra-Ventricular Tachycardia®
Sinus Tachycardia“

Sinus Bradycardia®

Bradycardia (nonspecific)”

Mobitz 1¢

Mobitz 2

High degree heart block

Complete heart block

Pause!

3 (1.3%)
8 (3.4%)
0 (0.0%)
65 (27.9%)
8 (3.4%)
4(1.7%)
1(0.4%)
1(0.4%)
2 (0.9%)
6 (2.6%)
0 (0.0%)
0 (0.0%)
2 (0.9%)
2 (0.9%)
0 (0.0%)

1(1,2)
1(1-6)

AF, Atrial Fibrillation; ELR, External Loop Recorder; PVC, Premature Ventricular Contraction; VT, Ventricular Tachycardia; VF, Ventricular Fibrillation.

@ Greater than 6 per 45 s (ELR detection criteria).
Any episode lasting more than 30 s.
Symptomatic episodes.

Recurrent symptomatic episodes.

o an o

Number and percentage of patients experiencing the arrhythmia in the first 7 days of ELR application.
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A 1007 B 100
HR=5.48(2.30-13.0) Significant arrhythmia —— No HR=4.49(1.71-11.8) Significant arrhythmia  —— No
P<0.0001 — Yes P<0.001 — Yes
40+
& %] 3
2> 1 23.6% >
I 3
o 204 o 17.5%
= ] =
10
E 41% 48% 41%
'+ Trrr-rrrrrrrrr - rrrr—rrrrrrrerrrrrr
0 6 12 18 24 30 36 0 6 12 18 24 30 36
Months at risk after acute monitoring Months at risk after acute monitoring
No. at Risk No. at Risk
No 152 137 136 99 64 19 No 149 137 136 99 64 19
Yes 81 64 60 41 26 12 Yes 75 64 60 41 26 12
1007) 40
C HRe4 31 080-222) Sanifiant arhythmia — No D 1 HR-604(163-223) Significant arrhythmia No
P=0.057 — Yes —_ 1 p=0.003 Yes
40 2 1
] 5 30
] 9 il
1 C 4
— 1 [9) |
S 3
£ ] i
£ 2 ]
o 204 = ]
S ] 5 , 111% 1.1%
] g 10 /
] 4
104 8.2% 8.2% O 1
] | 14% 21%
] 1.0% 2o e
04
0 6 12 18 24 30 36 0 6 12 18 2 30 36
Months at risk after chronic monitoring Months at risk after acute monitoring
No. at Risk Nat risk
No 102 100 84 66 43 1 No 152 137 135 99 64 19
Yes 61 56 44 36 21 2 Yes 81 63 59 41 26 12

Fig. 1. (A) Mortality in relation to acute arrhythmia monitoring. (B) Mortality in relation to arrhythmias during acute monitoring excluding early deaths (C) Mortality in relation to
chronic arrhythmia monitoring (D) Association between ELR reported arrhythmias and composite of incidence of SCD, resuscitated ventricular fibrillation and appropriate ICD

shock.

VALIANT data is more than 10 years older than our data. On the
other hand, the time to reperfusion of 22.3 + 41.4 h is relatively long
and may have contributed to a relatively high mortality.

Post MI arrhythmias recorded by ELR during phase 1 monitoring
period were dominated by PVCs (33% patients), followed by non-
specific Bradycardia (3%). Previous studies have reported frequent
incidence of PVCs in acute MI patients and its association with
SCD!%2921 however these are old data. Frequent PVCs documented
>40 days post MI have been suggested to identify high risk patients
for primary prevention ICD implantation.?” But there have been no
recommendations for these arrhythmias in the first month after MI.

There is currently no conclusive evidence available on the
effectiveness of drug or defibrillator implantation for preventing
death in patients with acute MI. Even though ICDs significantly
reduced arrhythmic deaths in both the IRIS and DINAMIT studies,
this was counterbalanced by a higher number of deaths from non-
arrhythmic cardiac causes.*?> The reasons for the negative results
of these studies were widely discussed. The heart rate variability

198

measure used for risk stratification in DINAMIT was shown to be
more associated with all-cause mortality than SCD.?* Less than 5%
of post MI patients meet IRIS study criteria, which questions how
representative the study cohort in this study was of the general
post MI population. We cannot say from this study if we could alter
the mortality rates by implanting ICDs in these patients since this
was not the aim of present study. Even the recent VEST trial on
wearable Cardioverter—Defibrillator after Myocardial Infarction
with LVEF<35% did not show benefit by lowering the arrhythmic
death.?® We hypothesize that wearable defibrillator or ICD implant
in only high-risk patients with low LVEF (LVEF <35%) early after MI
may be of benefit.

Differences in patient profile and practice patterns compared to
developed countries were observed. Patients in the INSPIRE-ELR
study conducted in India were relatively younger (56 + 12 yrs),
predominantly male (86%), with STEMI (83%), anterior wall MI
(78%), and a diabetes background (41%). This age and gender
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Table 3
Predictive value of ELR risk score and baseline variables for mortality.
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Variable Univariable Hazard Ratio (CI) p-value Multivariable Hazard Ratio (CI) p-value Reduced multivariable Hazard Ratio (CI) p-value
Demographics

Age at enrollment” 1.20 (0.87—1.65) p = 0.26

Gender 0.90 (0.27—2.99) p = 0.86

Medical History

Prior MI 3.20 (1.35—7.63) p = 0.008 2.55(0.92—7.08) p = 0.073 2.45 (0.99-6.07) p = 0.053

Congestive Heart Failure
Atrial Fibrillation
Ventricular Fibrillation
Ventricular Tachycardia

3.67 (0.50—27.12) p = 0.20

9.40 (2.20—40.09) p = 0.002
6.49 (2.23—18.90) p < 0.001
7.61 (1.79—32.33) p = 0.006

0.88 (0.10—7.42) p = 0.91
1.27 (0.14-11.18) p = 0.83
0.20 (0.01—3.46) p = 0.27

Diabetes
MI characteristics

1.51 (0.70-3.26) p = 0.29

Positive initial enzymes 1.47 (0.62—3.50) p = 0.38
STEMI 1.08 (0.41—-2.86) p = 0.88
Anterior wall infarct 0.62 (0.27—-1.43) p = 0.27
Reperfusion done 0.83 (0.33—2.07) p = 0.69

Reperfusion <3 h in STEMI
Coronary Artery Intervention
Discharge assessments
LVEF®

Heart rate”

QRS duration”

Systolic Blood Pressure®

N.A? p = 0.99
0.88 (0.39—1.98) p = 0.77

0.32 (0.14—0.72) p = 0.006
1.15 (0.90-1.47) p = 0.25

1.21 (1.08—1.35) p = 0.001
0.78 (0.63—0.97) p = 0.024
)

GRACE score 1.70 (1.08—2.69) p = 0.023
Discharge medication

ACE inhibitor 1.02 (0.47—2.20) p = 0.96
ARB N.A" p=0.99

Antiplatelet 0.57 (0.08—4.24) p = 0.59
Beta blocker 0.52 (0.23—-1.17) p = 0.11

Diuretic 222 (1.01-4.88) p = 0.048
Anticoagulant 3.85(0.91-16.29) p = 0.067
Statin 0.61 (0.18—2.03) p = 0.42

Cardiac glycoside

Vasodilator or nitrate
Antiarrhythmic

ELR assessments

Significant Arrhythmia on ELR
PVC's on ELR®

ELR risk score

2.15 (0.87—5.37) p = 0.099
1.15 (0.51-2.57) p = 0.74
9.60 (3.59—25.72) p < 0.0001

5.48 (2.30—13.04) p < 0.001
224 (1.03—4.83) p = 0.041
1.93 (1.52—2.45) p < 0.0001

1.23 (1.06-1.41) p = 0.005
0.84 (0.65—1.09) p = 0.19
1.42 (0.80—2.55) p = 0.23

5.55 (0.77—40.03) p = 0.089

1.70 (1.08—2.67) p = 0.022

0.99 (0.31-3.11) p = 0.98

1.18 (1.04—1.34) p = 0.010

0.82 (0.32—2.11) p = 0.68

241 (0.75-7.74) p = 0.14

1.77 (0.49-6.34) p = 0.38

1.83 (1.36—2.46) p < 0.0001

ACE, Angiotensin Converting Enzyme; ARB, Angiotensin II Receptor Blocker; CI, Confidence Interval; ELR, External Loop Recorder; GRACE, Global Registry of Acute Coronary
Events; LVEF, Left Ventricular Ejection Fraction; MI, Myocardial Infarction; PVC, Premature Ventricular Contraction; STEMI, ST-Elevation Myocardial Infarction.

2 Relation cannot be determined.
b Hazard ratio per 10 units.
¢ Not considered in multivariable model.

distribution is in line with other studies conducted on patients with
Acute Coronary Syndrome (ACS) in this country.?%?’

The results from the Global Registry of Acute Coronary Events
(GRACE) show that patients were on average a decade older, fewer
presented with STEMI (40%) and there was a shorter time to
intervention after MIL'®?%%° The CARISMA trial conducted in
Europe also reported higher average age (65 + 11 years) compared
to this study.’

The majority of patients underwent reperfusion therapy com-
parable to the contemporary practices and patients received stan-
dard of care medical management at discharge. However, time
between MI and arrival in hospital was long compared to
contemporary Western standards.

The evidence from the present study show that ELRs can be used
to risk stratify patients early after MI. A prospective study is needed
to evaluate whether ventricular arrhythmia is a major contributor
to all-cause mortality and if early implantation of ICDs can be
beneficial to manage these high-risk patients.

4.1. Limitations
The study enrolled only 250 patients of the planned 300.

Consequently, the confidence interval for percentage of patients
with clinically significant arrhythmia was wider than postulated
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per study design (12.2% vs 10.0%), also due to the higher than ex-
pected proportion of patients with arrhythmias (34.8% vs 25%).

5. Conclusions

The INSPIRE-ELR study showed that there is high incidence of
clinically significant arrhythmia early after MI detected by External
Loop Recorder (ELR). ELR applied in patients with acute MI and LV
dysfunction at the time of discharge identifies patients with high
mortality risk.
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