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Aim: Patients with ischemic stroke (IS) commonly undergo monitoring to identify atrial fibrillation with
mobile cardiac outpatient telemetry (MCOT) or implantable loop recorders (ILRs). The authors compared
readmission, healthcare cost and survival in patients monitored post-stroke with either MCOT or ILR.
Materials & methods: The authors used claims data from Optum’s de-identified Clinformatics® Data
Mart Database to identify patients with IS hospitalized from January 2017 to December 2020 who were
prescribed ambulatory cardiac monitoring via MCOT or ILR. They compared the costs associated with the
initial inpatient visit as well as the rate and causes of readmission, survival and healthcare costs over the
following 18 months. Datasets were balanced using patient baseline and hospitalization characteristics.
Multivariable generalized linear gamma regression was used for cost comparisons. Cox proportional
hazard regression was used for survival and readmission analysis. Sub-cohorts were analyzed based on
the severity of the index IS. Results: In 2244 patients, readmissions were significantly lower in the MCOT
monitored group (30.2%) compared with the ILR group (35.4%) (hazard ratio [HR] 1.23; 95% CI: 1.04-
1.46). Average cost over 18 months starting with the index IS was $27,429 (USD) lower in the MCOT group
(95% CI: $22,353-$32,633). Survival difference bordered on statistical significance and trended to lower
mortality in MCOT (8.9%) versus ILR (11.3%) (HR 1.30; 95% Cl: 1:00-1.69), led by significance in patients
with complications or comorbidities with the index event (MCOT 7.5%, ILR 11.5%; HR 1.62; 95% Cl: 1.11-
2.36). Conclusion: The use of MCOT versus ILR as the primary monitor following IS was associated with
significant decreases in readmission, lower costs for the initial IS and total care over the next 18 months,
significantly lower mortality for patients with complications and comorbidities at the index stroke, and a
trend toward improved survival across all patients.

Plain language summary: What is this study about?: This study compares the health and economic
outcomes of using mobile cardiac outpatient telemetry (MCOT) and implantable loop recorders (ILRs)
for long-term monitoring following an inpatient visit in patients who have had a stroke by analyzing
Optum’s de-identified Clinformatics® Data Mart Database claims for hospital admissions between 2017
and 2020.

What were the main results of the claims analysis?: The use of MCOT as the primary arrhythmia monitor
following an initial stroke was associated with a decreased rate of readmissions across all patients, along
with reduced healthcare costs for both the index stroke event and for total cost of care incurred over
the 18 months following the index event. A significant reduction in mortality was seen in patients who
suffered complications and comorbidities with the index stroke, with a trend toward improved survival
across all patients.
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What do the results mean?: Significant differences in readmission and healthcare costs were associated
with the choice of post-stroke ambulatory arrhythmia monitoring.

Shareable abstract: MCOT was associated with decreased readmissions (p = 0.016), lower healthcare costs
(p < 0.001) and a trend toward lower mortality in patients with stroke (p = 0.051), when compared with
ILR monitoring in an analysis of US insurance claims from Optum’s de-identified Clinformatics® Data Mart
Database.

#HEOR #healtheconomics #stroke #readmissions #healthcarecosts #mortality

First draft submitted: 26 January 2024; Accepted for publication: 22 March 2024; Published online:
11 April 2024
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Strokes are a costly and life-threatening medical emergency, with roughly 87% of all strokes classified as an ischemic
stroke (IS) [1]. During 2019-2020, the estimated direct expenditure associated with stroke in USA amounted
to $34.5 billion (USD), which included costs related to hospital outpatient visits or consultations, inpatient
and emergency admissions, home healthcare services and prescribed medications [2]. In 2022, the Centers for
Medicare and Medicaid Services (CMS) reported 30,827 inpatient admissions for IS, with average costs of $18,963
per admission and a mortality rate of 10% in the first 30 days, and up to 40% in the first year following the stroke [3,4].
Patients with atrial fibrillation (AF) and a history of stroke have a 15% risk of a recurrent stroke within 1 year of the
initial stroke [5,6]. Two large cohort studies in USA found that 12.1% of patients with IS are readmitted within 30
days post-discharge, rising to 22.2% within 1 year, and that a fifth of these were unplanned readmissions that were
primarily attributable to acute cerebrovascular diseases [7,8]. In an effort to prevent additional strokes, and ideally
reduce stroke readmissions, patients with AF identified post-stroke are often initiated on oral anticoagulation
medications, as recommended by the most recent American Heart Association/American Stroke Association
guidelines on the diagnosis and management of AF [9]. To identify AF, patients are monitored for arrhythmias
in a variety of ways, including admission electrocardiogram (ECG), serial resting ECGs, continuous inpatient
cardiac telemetry, Holter monitoring, mobile cardiac outpatient telemetry (MCOT), external loop recording and
implantable loop recording (ILR). The 2021 American Heart Association/American Stroke Association guideline
on secondary prevention of IS recommends MCOT and ILR for long-term diagnostic monitoring post-IS, which
can detect intermittent AF more readily than conventional follow-up through scheduled ECG monitoring [10-14].

ILRs are surgically implanted devices that measure cardiac electrical activity from underneath the skin of the
chest. The device is programmed to record electrograms that reach pre-programmed rates or rhythms for overnight
relay to the ILR manufacturers’ data storage systems. The duration of fibrillation required to qualify as an AF
detection by ILR is typically >2 min. ILRs are capable of monitoring up to 4.5 years [15,16].

MCOT is an externally worn monitor which measures electrical activity through a skin-surface ECG. The device
continuously records and analyzes the incoming signal for AF with detection threshold duration typically at >30s.
Detected events are relayed in near real-time to a 24/7 staffed monitoring center for evaluation and caregiver
notification. In USA, reimbursement for MCOT allows for up to 30 days of continuous monitoring [17. While
MCOT is used for up 30 days, the ILR is intended to be used for years of monitoring. MCOT is a one-time billable
test whereas ILR has a cost for the original device and implantation, eventual removal and monthly payments for
ongoing recording and interpretation for the life of the device. ILR retains a ‘memory’ of discrete, dysrhythmic
events, while MCOT maintains a continuous signal record. With the ILR, multiple arrhythmia detections result
in a growing collection of arrhythmia event recordings, which may eventually fill the recorder’s on-board memory.
Once its memory is filled, the ILR either overwrites earlier events or ceases to record until cleared, while the
MCOT continuous signal 30-day record is retained until the end of the service. These differences, particularly in
the duration of AF required to qualify as an event, may lead to differences in detection capabilities which could
in turn impact patient care [18]. For example, a 2015 meta-analysis of different diagnostic methods for identifying
AF found no difference in the proportion of patients diagnosed with post-stroke AF between ILR and MCOT
at 12 months (p = 0.91). However, at 21 days post-stroke only 9.6% of those who underwent ILR had been
diagnosed with AF, compared with 19.1% with MCOT (p < 0.01) [13]. Similarly, a 2022 meta-analysis found that
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ILR monitoring achieved a pooled AF detection rate of 24.5% but this yield was not reached until after 36 months
of ILR monitoring [19].

The authors aimed to compare the identifiable outcomes of readmission, healthcare costs and survival in patients
monitored post-stroke with either MCOT or ILR.

Methods

Patient population

A retrospective database analysis was conducted using Optum’s de-identified Clinformatics® Data Mart Database
(CDM). Following the method outlined in Zachrison ez al. for identifying stroke-related hospitalizations, inpatient
records with a diagnosis related group (DRG) code from the following clusters were extracted for admissions
initiated between 1 January 2017 and 31 December 2020 [20,21].

m Craniotomy with major device implant or acute complex central nervous system primary diagnosis. DRG codes;
023, 024.

m DPeripheral, cranial nerve and other nervous system procedures. DRG codes; 040, 041, 042.

m Ischemic stroke, precerebral occlusion or transient ischemia with thrombolytic agent. DRG codes; 061, 062,
063.

m Intracranial hemorrhage or cerebral infarction. DRG codes; 064, 065, 066

Subject to further inclusion and exclusion criteria, these encounters were defined as the ‘index stay’, and the
circumstances surrounding them as the ‘index event’ (Figure 1).

For these encounters, the first listed diagnosis, serving as surrogate for a principal diagnosis, was required to
correspond to a cerebral infarction, as indicated by any diagnosis code within the International Classification of
Diseases, Tenth Revision, Clinical Modification (ICD-10-CM) 163 group. Furthermore, the index events were
characterized to correspond to the patients’ first documented stroke. In this context, only the first stay for each
patient was selected and patients with any 163 diagnosis in the year prior were excluded.

For inclusion, patients must have been initiated on ambulatory cardiac monitoring (ACM) with either ILR or
MCOT anytime from the day of admission, up to 30 days after discharge. The procedural coding terminology used
to identify these ACM can be found in the supplement. A 30-day cutoff was chosen to confidently associate the
device with the identified stroke and to maintain comparability between the groups [22]. Continuous observation of
1 year before and 18 months after index admission, or until death, was required in order to compile history-based
health profiles and to measure outcomes.

Patients monitored with more than one type of ACM device during the follow-up period, including extended
wear Holter (EWH), were considered a distinct group outside the scope of this study, and thus, were excluded.
Patients with evidence of ACM use in the year prior to the index admission were also excluded. The resulting data
set from here on was composed of patients monitored with only one type of device, either ILR or MCOT, after the
identified stroke event.

To focus on patients for whom ACM was used specifically for the detection of AFE, patients with an ICD-10-CM
148 diagnosis, indicating atrial fibrillation or flutter, during the prior year were excluded. Furthermore, patients
who died during the index month, who were transferred to hospice or long-term care, or had an index inpatient
stay longer than 15 days, were excluded. Patients with poor early outcomes/cases were beyond the scope and intent
of this study. However, the main motivation for these exclusion criteria was to mitigate biases related to device
initiation timing [22,23]. Only patients 18 years of age and older were included.

Finally, patients were excluded based on outlier values in two baseline variables: prior year costs and age;
and on outliers of two outcomes variables; index costs; and non-index post-index costs. Values at or above the
99th percentile were considered outliers.

Patient subgroups were formed based on the severity of the index hospitalization. These were primarily determined
using the standardized DRG distinctions for complications and comorbidities as follows [24].

m Major complication or comorbidity (MCC): This most severe category included patients discharged with DRGs
023, 040, 061, or 064, all of which are defined as ‘with major complication or comorbidity’.

m Complication or comorbidity (CC): Encompassing less severe cases than MCC, this category included patients
discharged with DRGs 041, 062 or 065, all of which are defined as ‘with complication or comorbidity’. Patients
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Figure 1. Sample population flowchart (patients).

CC: With complication or comorbidity; DRG: Diagnosis related group; ILR: Implantable loop recorder; MCC: With
major complication or comorbidity; MCOT: Mobile cardiac outpatient telemetry; WOCC: Without complication or
comorbidity.

discharged with DRG 024, described as ‘without MCC’, were also assigned to the CC group based on the
understanding that a major interventional procedure like craniotomy reaches a level of complexity beyond that
of an IS without notable complications or comorbidities. Perfect balance regarding DRG 024 was ensured in the
analysis data to account for potential misallocation.

m Without CC/MCC (WOCC): Representing the least severe cases, this category includes patients discharged
with DRGs 042, 063 and 066, all described as without CC or MCC.

10.57264/cer-2024-0008 J. Comp. Eff. Res. (2024) e240008 & Becamrg_sz
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For each patient, a health profile was assembled, consisting of Charlson summary measures, Charlson comor-
bidities and a set of additional health conditions [25-29]. These profiles were based on all diagnoses for the patient
during the year preceding the index admission up to the date of the index discharge. This timeframe was chosen to
encapsulate both the patient’s health history and the characteristics of the index event. The additional conditions
included in the health profile were hypertension, valvular disease, obesity, hyperlipidemia, obstructive sleep apnea,
nicotine dependence and cigarette use [28,30). The methodology used to identify these conditions is provided in the
supplement.

The analysis used subsamples of the data in which all comparison groups were balanced according to patient
health profiles, demographics, index event and stay characteristics as well as healthcare costs for the year preceding
the index admission. For this, propensity scores, obtained via logistic regression and a matching greedy nearest
neighbors algorithm without replacement were used [31-34). For adequate balance, an absolute standardized mean
difference value (|]SMD)) less than 0.10 was required for all variables reported in the balance tables (Table 1, and
Supplemental Table A1) [25,30,32,33]. Also, when applicable, perfect balance was implemented for the three severity
categories and for the DRGs 023 and 024.

The resulting outcomes analyzed in this study were average total healthcare costs; survival at the end of the
18-month follow-up period; and inpatient readmissions, more precisely, the rates of patients who had one or more
inpatient hospital readmissions during follow-up. These outcomes were compared between covariate balanced
groups of the patients monitored with ILR and of the patients monitored with MCOT.

Readmissions were defined as any hospital inpatient admission during the 18-month post-index period, excluding
the index stay. These were grouped into three categories based on the triage/acuity types reported as follows.

m All inpatient: all inpatient hospital admissions, including those with unreported or unknown acuity.
m Inpatient non-elective: hospital inpatient admissions reported as urgent, emergent or via a trauma center.
m Inpatient emergency: hospital inpatient admissions reported as emergent or via a trauma center.

The definitions of urgent, emergent and trauma center correspond to those outlined in the CMS Manual
System [24].

Additionally, readmissions were analyzed according to three cause categories: all cause, cerebrovascular, which
includes diagnoses within any of the ICD-10-CM groups 160-169, all of which correspond to cerebrovascular
diseases and cerebral infarction, which includes diagnoses specifically in the ICD-10-CM 163 group. For this study,
the cause of readmission was determined solely by the first listed diagnosis.

The readmissions analysis compared unique patient readmissions between the groups; that is, the measured unit
corresponded to patients readmitted and each patient was counted at most once. For each cause and admission
type combination, rates and adjusted probabilities of readmission were analyzed. These rates correspond to the
simple proportion of patients readmitted during the 18-month follow-up period, whereas the adjusted probabilities
were estimated using cox proportional hazard (CPH) regressions (35-37]. Hazard ratios (HRs) obtained from these
regressions were used to assess statistical differences in readmissions between the device groups.

Survival and adjusted survival were computed for the end of the 18th month post-index. The estimates for
adjusted survival were obtained via the failure function and estimated cumulative hazards derived using CPH
regressions. HRs obtained from these regressions were used to assess statistical differences in survival, or more
precisely, mortality, between the device groups.

Costs provided in the CDM are standardized figures, which, according to the documentation, were derived using
proprietary algorithms. Per the data descriptions, these standardized costs are intended to reflect the intensity of
care provided and to facilitate comparisons by equating cost differences to variations in utilization [38]. These costs
should be interpreted as the sum of all payments made to healthcare providers, including amounts paid by the
primary insurer, any coinsurance, and any payments made by the beneficiary. All cost amounts correspond to 2022
US Dollars.

In this analysis, healthcare costs refer to the sum of all costs in the CDM within the specified event or timeframe,
associated with the patient. This also applies to costs for the year preceding the index admission, which are used as
a baseline characteristic. For outcomes comparisons, costs were aggregated in three different ways:

1. Index to end of follow-up: includes all costs reported from the date of the index admission through the end of
the follow-up.

'? .Becaris 10.57264/cer-2024-0008
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Table 1. Baseline patient population and index hospitalization summary. Characteristics considered for balance and

balance diagnostics.

Unbalanced Balanced
ILR, n = 1475; MCOT, n = 1300; total, n = 2775 ILR, n = 1122; MCOT, n = 1122; total, n = 2244
Numerical characteristics ILR mean MCOT mean |SMD| ILR mean MCOT mean |SMD|
Age (years) 72.91 75.79 0.314 74.81 75.08 0.032
Length of stay (days) 4.40 3.40 0.386 3.81 3.62 0.081
Charlson comorbidities present 3.67 3.53 0.075 3.57 3.57 0.002
Charlson age-adjusted score 5.59 5.77 0.074 5.67 5.72 0.023
Year prior costs (2022 USD) 15,952 15,601 0.012 16,198 15,689 0.018
Qualitative characteristics ILR, n (%) MCOT, n (%) |SMD| ILR, n (%) MCOT, n (%) |SMD|
Demographics
Female 767 (52.0) 702 (54.0) 0.040 595 (53.0) 608 (54.2) 0.023
Male 708 (48.0) 598 (46.0) 0.040 527 (47.0) 514 (45.8) 0.023
Index hospitalization
Elective 28(1.9) 16 (1.2) 0.054 15(1.3) 13(1.2) 0.016
Urgent 184 (12.5) 155 (11.9) 0.017 132 (11.8) 132 (11.8) <0.001
Emergency 1263 (85.6) 1129 (86.8) 0.035 975 (86.9) 977 (87.1) 0.005
Intensive care unit 840 (56.9) 668 (51.4) 0.112 608 (54.2) 600 (53.5) 0.014
Major surgery 114 (7.7) 63 (4.8) 0.119 60 (5.3) 61 (5.4) 0.004
DRG 023 45 (3.1) 25(1.9) 0.072 25 (2.2) 25(2.2) <0.001
DRG 024 51(3.5) 32 (2.5) 0.059 32 (2.9) 32 (2.9) <0.001
WOCC 361 (24.5) 396 (30.5) 0.134 308 (27.5) 308 (27.5) <0.001
CcC 805 (54.6) 692 (53.2) 0.027 618 (55.1) 618 (55.1) <0.001
McC 309 (20.9) 212 (16.3) 0.119 196 (17.5) 196 (17.5) <0.001
Index year 2017 250 (16.9) 201 (15.5) 0.040 184 (16.4) 178 (15.9) 0.015
Index year 2018 405 (27.5) 318 (24.5) 0.068 293 (26.1) 276 (24.6) 0.035
Index year 2019 444 (30.1) 383 (29.5) 0.014 345 (30.7) 333(29.7) 0.023
Index year 2020 376 (25.5) 398 (30.6) 0.114 300 (26.7) 335(29.9) 0.069
Index discharge
Home, self-care 747 (50.6) 701 (53.9) 0.066 604 (53.8) 605 (53.9) 0.002
Home, assisted 246 (16.7) 285 (21.9) 0.133 215(19.2) 222 (19.8) 0.016
SNF and like 193 (13.1) 139 (10.7) 0.074 128 (11.4) 130 (11.6) 0.006
Rehabilitation 234 (15.9) 153 (11.8) 0.119 150 (13.4) 144 (12.8) 0.016
Short-term care 55(3.7) 22(1.7) 0.126 25(2.2) 21(1.9) 0.025
Charlson comorbidities
AIDS/HIV - - 0.042 - - 0.024
Acute myocardial infarction 213 (14.4) 171 (13.2) 0.037 158 (14.1) 154 (13.7) 0.010
Cancer any malignancy 185 (12.5) 152 (11.7) 0.026 132(11.8) 130 (11.6) 0.006
Cerebrovascular disease 1475 (100) 1300 (100) <0.001 1122 (100.0) 1122 (100) <0.001
Congestive heart failure 302 (20.5) 279 (21.5) 0.024 225 (20.1) 236 (21.0) 0.024
COPD 379 (25.7) 340 (26.2) 0.010 291 (25.9) 293 (26.1) 0.004
Dementia 123 (8.3) 108 (8.3) 0.001 104 (9.3) 96 (8.6) 0.025
Diabetes uncomplicated 591 (40.1) 505 (38.8) 0.025 436 (38.9) 446 (39.8) 0.018
Diabetes complicated 361 (24.5) 334 (25.7) 0.028 266 (23.7) 291 (25.9) 0.052

An en rule (-) denotes that one or more values have been suppressed to mask counts within the 1-10 range in adherence to patient privacy guidelines.

DRGs 023 and 024 involve cases of craniotomy with major device implant or an acute complex central nervous system principal diagnosis. DRG 024 pertains to cases without MCC,
whereas DRG 023 pertains to cases with MCC.

Data sets were balanced via a nearest neighbors algorithm using propensity scores, which were obtained via logistic regressions. Comorbidities and summary measures were
determined based on all patient diagnoses from 1 year prior to the index admission up to the date of index discharge. Adequate balance required |SMD| <0.10 for all listed
covariates. The three severity categories as well as cases with DRGs 023 and 024 were perfectly balanced.

CC: With complication or comorbidity; COPD: Chronic obstructive pulmonary disease; DRG: Diagnosis related group; ILR: Implantable loop recorder; MCC: With major complication or
comorbidity; MCOT: Mobile cardiac outpatient telemetry; n: Patient count; |[SMD|: Absolute standardized mean difference; SNF: Skilled nursing facility; WOCC: Without complication
or comorbidity.
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Table 1. Baseline patient population and index hospitalization summary. Characteristics considered for balance and

balance diagnostics (cont.).

Qualitative characteristics ILR, n (%) MCOT, n (%) |SMD| ILR, n (%) MCOT, n (%)
Hemiplegia or paraplegia 682 (46.2) 511 (39.3) 0.140 478 (42.6) 461 (41.1)
Metastatic solid tumor 23(1.6) 26 (2.0) 0.033 15(1.3) 19 (1.7)
Mild liver disease 85 (5.8) 76 (5.8) 0.004 57 (5.1) 69 (6.1)
Moderate to severe liver disease - - 0.037 - -

Peptic ulcer disease 28 (1.9) 16 (1.2) 0.054 16 (1.4) 14 (1.2)
Peripheral vascular disease 489 (33.2) 366 (28.2) 0.109 349 (31.1) 321 (28.6)
Renal disease 370 (25.1) 347 (26.7) 0.037 294 (26.2) 293 (26.1)
Rheumatoid disease 102 (6.9) 52 (4.0) 0.129 61 (5.4) 50 (4.5)

Other comorbidities

Hypertension complicated 486 (32.9) 456 (35.1) 0.045 374 (33.3) 386 (34.4)
Hypertension uncomplicated 1347 (91.3) 1176 (90.5) 0.030 1029 (91.7) 1021 (91.0)
Obesity 429 (29.1) 295 (22.7) 0.146 288 (25.7) 265 (23.6)
Valvular disease 752 (51.0) 603 (46.4) 0.092 559 (49.8) 528 (47.1)
Hyperlipidemia 1235 (83.7) 1075 (82.7) 0.028 946 (84.3) 929 (82.8)
Obstructive sleep apnea 194 (13.2) 161 (12.4) 0.023 141 (12.6) 141 (12.6)
Nicotine dependence 280 (19.0) 222 (17.1) 0.050 201 (17.9) 195 (17.4)
Cigarette smoking 217 (14.7) 168 (12.9) 0.052 157 (14.0) 147 (13.1)

An en rule (-) denotes that one or more values have been suppressed to mask counts within the 1-10 range in adherence to patient privacy guidelines.

|SMD|
0.031
0.029
0.046
0.057
0.016
0.055
0.002
0.045

0.023
0.025
0.048
0.055
0.041
<0.001
0.014
0.026

DRGs 023 and 024 involve cases of craniotomy with major device implant or an acute complex central nervous system principal diagnosis. DRG 024 pertains to cases without MCC,

whereas DRG 023 pertains to cases with MCC.

Data sets were balanced via a nearest neighbors algorithm using propensity scores, which were obtained via logistic regressions. Comorbidities and summary measures were
determined based on all patient diagnoses from 1 year prior to the index admission up to the date of index discharge. Adequate balance required |SMD| <0.10 for all listed

covariates. The three severity categories as well as cases with DRGs 023 and 024 were perfectly balanced.

CC: With complication or comorbidity; COPD: Chronic obstructive pulmonary disease; DRG: Diagnosis related group; ILR: Implantable loop recorder; MCC: With major complication or
comorbidity; MCOT: Mobile cardiac outpatient telemetry; n: Patient count; |SMD|: Absolute standardized mean difference; SNF: Skilled nursing facility; WOCC: Without complication

or comorbidity.

2. Index visit: includes all costs directly associated with the index hospitalization.
3. Follow-up: corresponds to the difference between the index to end of follow-up cost and the index visit cost.

Generalized linear model (GLM) gamma regressions with log-links were used to estimate and compare average
costs between the groups [8,39-41]. To account for differences in survival, where they existed, inverse probability
of survival weights, computed using CPH regressions, were incorporated into the cost regressions. For all GLM
and CPH regressions, the following covariates were considered for inclusion as confounding variables: age, length
of stay (LOS), two Charlson summary measures (comorbidity count, and age-adjusted score), year prior cost,
sex, discharge to location, admission to an intensive care unit, major surgery, the 17 Charlson comorbidities, 8
additional comorbidities, DRG severity and the craniotomy DRGs (as applicable). However, to ensure successful
execution, the final set of covariates included in each regression were algorithmically selected based on the number
of observations, variance, mutual information and explanatory ability. Age-adjusted Charlson comorbidity score
was included in all regressions [27,29].

Throughout the analysis, Wald’s tests were used for hypothesis testing involving HRs. In all these cases, the null
hypothesis was Ho: HR = 1. For all ratios, the numerator corresponded to the ILR group and the denominator to
MCOT group. 95% confidence intervals (CIs) for all HRs were constructed using Wald’s method. For averages,
differences were evaluated using Student’s #-test. P-values less than 0.05 were used to determine statistical significance
throughout the study. Bootstrapping with replacement methods were used to estimate the 95% Cls for the
differences in costs and for the CPH survival functions. Eicker-Huber-White heteroskedasticity-consistent standard
errors, specifically the HC3 variant, were used in all hypothesis tests and Cls calculations.

All data processing and statistical analysis was conducted using Python (Python Software Foundation, DE, USA)
version 3.10 [42].

10.57264/cer-2024-0008
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Table 2. Patient population and index hospitalization summary; characteristics not considered for balance.

Unbalanced Balanced

ILR MCOT All ILR MCOT All, n (%)
Patients (n) 1475 1300 2775 1122 1122 2244
Days index to device (mean) 5.98 11.73 8.67 5.86 12.02 8.94
Days discharge to device (mean) 1.59 8.33 4.75 2.06 8.4 5.23

ILR, n (%) MCOT, n (%) All, n (%) ILR, n (%) MCOT, n (%) All, n (%)
Device before discharge 1209 (82.0) 438 (33.7) 1647 (59.4) 900 (80.2) 378 (33.7) 1278 (57.0)
DRG cluster: 040, 041, 042 1083 (73.4) -(<1.0) ~1090 (~39.0) 816 (72.7) -(<1.0) ~820 (~37.0)
DRG cluster: 061, 062, 063 40 (2.7) ~140 (~11.0) ~180 (~7.0) 30(2.7) ~130 (~11.0) ~160 (~7.0)
DRG cluster: 064, 065, 066 256 (17.4) 1098 (84.5) 1354 (48.8) 219 (19.5) 936 (83.4) 1155 (51.5)

An en rule (-) denotes that one or more values have been suppressed to mask counts within the 1-10 range in adherence to patient privacy guidelines. A tilde (~) denotes that an
approximate value in lieu of the exact value was provided to prevent the reconstruction of a masked count.

DRGs 040, 041 and 042 involve peripheral, cranial nerve, and other nervous system procedures.

DRGs 061, 062 and 063 involve ischemic stroke, precerebral occlusion or transient ischemia with thrombolytic agent.

DRGs 064, 065 and 066 involve intracranial hemorrhage or cerebral infarction.

DRG: Diagnostic-related group; ILR: Implantable loop recorder; MCOT: Mobile cardiac outpatient telemetry.

Results

Patient & index characteristics

Patient demographics and characteristics by monitoring method before and after covariate balancing are provided
in Tables 1 and 2.

Table 1 contains summary statistics for patient and index stay characteristics that were considered for balance.
The left side of the table accounts for all 2775 patients that met the inclusion criteria prior to the balancing process:
1475 for ILR and 1300 for MCOT. The average age of patients utilizing ILR (72.91) was 2.88 years younger than
those on MCOT (75.79). MCOT had a higher proportion of female patients (54 vs 52%). The mean LOS of the
index hospitalization for patients with ILR (4.40 days) was a full day longer than MCOT (3.40 days). Overall,
most index hospitalizations for both monitoring methods included emergency admissions (ILR 85.6%, MCOT
86.8%), with an average of 3.67 Charlson comorbidities in the ILR group, and 3.53 in the MCOT group. These
comorbidities, found in Table 1, are most prominently cerebrovascular disease, hemiplegia/paraplegia, diabetes and
renal disease.

The number of patients in the data set after balancing was 2244 (Table 1, right side), divided equally between the
device groups (ILR 1122, MCOT 1122 patients). The difference in age between the groups decreased from nearly
3 years to under 0.3 years, though ILR patients were still younger on average. The difference in LOS for the index
hospitalization was reduced to under one fifth of a day. The three severity categories became equally represented in
both device groups (308, 618 and 196 patients in the WOCC, CC and MCC subgroups, respectively, for MCOT
and ILR). According to |SMD] values, differences between the groups with respect to Charlson age-adjusted scores,
comorbidity counts, demographics and most other covariates were further reduced. Exceptions were year prior costs,
the index year of 2019, hyperlipidemia and four Charlson comorbidities for which there were slight difference
increases. The criteria for adequate balance, [SMD| <0.10, was met in all instances (Table 1, last column).

Table 2 provides descriptive statistics for characteristics that were not targeted for balance, including the timing
to device initiations and the distribution of patients across the different DRG clusters. The majority of ILR
patients were discharged with a DRG in the 040-042 cluster (73% in both the unbalanced and balanced datasets),
whereas the majority of MCOT patients were discharged with a DRG in the 064-066 cluster (85% and 83% in
the unbalanced and balanced datasets, respectively). Most device initiations in the ILR group took place before
discharge (>80% in the unbalanced and balanced datasets) whereas this was only the case for the minority of

MCOT patients (34% in both unbalanced and balanced datasets).

Patients readmitted

Results for the readmissions analysis are shown in Table 3. When considering all-cause readmissions of any type
across all patients, those in the MCOT group were less likely to be readmitted (30.2%) compared with ILR (35.4%)
(HR 1.23; 95% CI: 1.04-1.46; p = 0.016). All-cause readmissions of any type were significantly lower for MCOT
patients within the MCC severity subgroup (33.7% vs 46.7%; HR 1.59; 95% CI: 1.10-2.28; p = 0.012), but not
significantly lower for the WOCC and CC subgroups. All-cause emergency readmissions were also significantly
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Table 3. Inpatient readmissions for mobile cardiac outpatient telemetry and implantable loop recorder monitored

patients.

Observed rates Adjustedprobabilities HRs
Severity Cause Admission type ILR (%) MCOT (%) ILR (%) MCOT (%) HR HR, 95% CI p-value
All patients All cause Inpatient 39.2 343 35.4 30.2 1.231 (1.04, 1.46) 0.016
ILR, n: 1122 Inp. Non-elect. 34.0 285 315 25.8 1.291 (1.07,1.55)  0.008
MCOT, n: 1122
Inp. Emerg. 30.7 25.0 28.8 232 1311 (1.06,1.62)  0.012
Cerebrovascular Inpatient 15.2 10.4 15.7 10.7 1.53f (1.20, 1.96) <0.001
160-169 Inp. Non-elect. 121 8.6 12.8 9.1 1.461 (1.11,1.91)  0.006
Inp. Emerg. 10.7 7.7 114 8.1 1.45t (1.07,1.98)  0.018
Cerebral infarction Inpatient 11.9 7.6 12.7 8.0 1.657 (1.26, 2.16) <0.001
163 Inp. Non-elect. 1.1 7.1 11.9 7.5 1.63 (1.23,2.17)  <0.001
Inp. Emerg. 9.9 6.4 10.6 6.8 1.601 (1.18,217)  0.002
wocc All cause Inpatient 26.9 28.2 24.0 25.4 0.93 (0.63,1.38)  0.726
:\I;lFéc?T:,gnO:Baos Inp. Non-elect. 22.1 23.1 20.1 215 0.92 (0.60,1.42)  0.721
Inp. Emerg. 19.8 21.1 183 19.8 0.91 (058, 1.42)  0.682
Cerebrovascular Inpatient 13.0 10.4 12.8 10.4 1.26 (0.68, 2.36) 0.463
160-169 Inp. Non-elect. 9.7 8.8 9.9 8.9 113 (059,2.18)  0.710
Inp. Emerg. 9.4 8.1 9.4 8.4 114 (0.48,2.66)  0.770
Cerebral infarction Inpatient 10.1 7.8 10.3 7.9 1.33 (0.74, 2.40) 0.342
163 Inp. Non-elect. 9.7 7.8 10.0 7.9 1.29 (0.69,2.42)  0.431
Inp. Emerg. 9.4 7.1 9.3 7.5 1.27 (0.58,2.77)  0.555
cc All cause Inpatient 3 36.2 36.7 31.2 1.24 (0.99, 1.56)  0.062
:\I;ch‘gT:,sr::Sms Inp. Non-elect. 359 307 33.0 273 1.28 (1.00,1.62)  0.045
Inp. Emerg. 32,0 26.2 29.9 24.0 1.32f (1.00,1.74)  0.046
Cerebrovascular Inpatient 16.0 10.2 16.3 10.2 1.70f (1.23, 2.34) 0.001
160-169 Inp. Non-elect. 133 9.1 13.9 93 1.55t (1.09,221)  0.014
Inp. Emerg. 15 7.9 122 8.3 1.53f (1.01,2.31)  0.044
Cerebral infarction Inpatient 12.8 7.9 13.4 8.3 1.69% (1.18, 2.41) 0.004
163 Inp. Non-elect. 12.1 74 12.8 7.8 1711 (1.19,2.46)  0.004
Inp. Emerg. 105 6.8 113 7.2 1.631 (1.09,2.45  0.017
McC All cause Inpatient 52.0 37.8 46.7 33.7 1.597 (1.10,2.28)  0.012
:\;Rcor} 1n9:61 o6 Inp. Non-elect. 46.4 30.1 4238 28.0 1.78t (1.15,2.77)  0.010
Inp. Emerg. 434 27.6 40.1 26.0 1771 (1.14,2.76)  0.011
Cerebrovascular Inpatient 16.3 11.2 17.5 11.9 1.54 (0.81, 2.92) 0.191
160-169 Inp. Non-elect. 122 7.1 13.2 7.8 1.74 (0.93,3.28)  0.084
Inp. Emerg. 10.2 6.1 1.0 6.8 1.68 (0.84,337)  0.146
Cerebral infarction Inpatient 12.2 6.1 13.7 6.6 2.18t (1.10, 4.30) 0.025
163 Inp. Non-elect. 102 5.1 11.9 5.6 225 (1.07,469)  0.031
Inp. Emerg. 8.7 4.1 9.7 45 2271 (1.04,4.98)  0.041

T Statistically significant at the 0.05 level.

160-169 refer to the ICD-10-CM range of diagnosis code groups for cerebrovascular diseases. 163 refers to the group of diagnosis codes specific to cerebral infarctions.

Adjusted probabilities and hazard statistics were estimated using Cox proportional hazards regressions while controlling for demographics, index event and stay characteristics and
patients’ health profiles. Observed rates correspond to the simple proportions of patients who were readmitted during the follow-up period. Only the first readmission, if any, for
each patient was counted in all calculations.

Hazard ratio: (hazard in ILR group) / (hazard in MCOT group).

95% Cls were estimated using Wald's method.

p-values correspond to Wald's test.

Heteroskedasticity-consistent standard errors were used for hypothesis tests and confidence intervals.

CC: With complication or comorbidity; Cl: Confidence interval; CPH: Cox proportional hazards; Emerg.: Emergency; HR: Hazard ratio; ILR: Implantable loop recorder; Inp.: Inpatient;
MCC: With major complication or comorbidity; MCOT: Mobile cardiac outpatient telemetry; N: Count; Non-elect.: Non-elective; WOCC: Without complication or comorbidity.

lower for MCOT patients in the CC and MCC subgroups (HR 1.32; 95% CI: 1.00-1.74; p = 0.046; and HR
1.77; 95% CI: 1.14-2.76; p = 0.011; respectively), while there was no significant difference between MCOT and
ILR for patients in the WOCC subgroup.
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Table 4. Healthcare costs for implantable loop recorders and mobile cardiac outpatient telemetry monitored

patients; GLM adjusted means; 2022 US dollars.

Index to end of follow-up

All patients
wocC
cC
MccC
Index visit
All patients
\elde
cC
MccC
Follow-up
All patients
\elde
cC
MccC

ILR MCOT Difference Difference 95% Cl p-value
111,896 84,467 27,4291 (22,353, 32,633) <0.001
79,970 58,467 21,5031 (14,322, 29,661) <0.001
114,400 85,590 28,8107 (22,619, 37,301) <0.001
154,994 119,736 35,2581 (22,382, 51,648) <0.001
52,837 33,413 19,4241 (17,896, 21,110) <0.001
33,737 19,439 14,2981 (12,606, 15,840) <0.001
52,135 34,218 17,9171 (15,686, 20,331) <0.001
82,429 53,511 28,9181 (22,376, 34,892) <0.001
60,443 50,618 9825t (4512, 14,825) <0.001
46,400 39,488 6912 (-878, 15,337) 0.078

63,414 51,253 12,1617 (6026, 19,805) <0.001
77,078 63,195 13,883 (-988, 30,248) 0.053

Index to end of follow-up refers to all costs from the date of index admission to the end of follow-up; Index visit includes all costs associated with the initial hospitalization;
Follow-up cost is the difference between Index to End of follow-up and index visit cost.

T Statistically significant at the 0.05 level.

Patient counts: ILR (WOCC: 308, CC: 618, MCC: 196, Total ILR: 1122), MCOT (WOCC: 308, CC: 618, MCC: 196, Total MCOT: 1122)

Means and differences in means were estimated using GLM gamma regressions while controlling for demographics, index event and stay characteristics, patients’ health profiles
and survival when applicable.

95% Cls were estimated using bootstrapping methods.

p-values correspond to Student’s t-test.

Heteroskedasticity-consistent standard errors were used for hypothesis tests and confidence intervals.

CC: With complication or comorbidity; CI: Confidence interval; GLM: Generalized Linear Model; ILR: Implantable loop recorder; MCC: With major complication or comorbidity;
MCOT: Mobile cardiac outpatient telemetry; WOCC: Without complication or comorbidity.

Cerebrovascular readmissions of any type across all patients showed a similar pattern; patients in the MCOT
group had fewer readmissions than those in the ILR group (ILR 15.7%, MCOT 10.7%; HR 1.53; 95% CI:
1.20-1.96; p < 0.001). While there was no significant difference in this readmissions category between MCOT
and ILR for patients in the WOCC or MCC subgroups, ILR patients in the CC subgroup were more likely to be
readmitted (HR 1.70; 95% CI: 1.23-2.34; p < 0.001). Emergency readmissions for cerebrovascular causes were
significantly lower for MCOT monitored patients overall (HR 1.45; 95% CI: 1.07-1.98; p = 0.018) and in the
CC subgroup (HR 1.53; 95% CI: 1.01-2.31; p = 0.044).

Readmissions specific to cerebral infarction across all patients were significantly lower in the MCOT monitored
group (8.0%) compared with ILR (12.7%) (HR 1.65; 95% CI: 1.26-2.16; p < 0.001), with fewer emergency
readmissions (HR 1.60; 95% CI: 1.18-2.17; p = 0.002). As in the broader cerebrovascular group, there was no
significant difference between MCOT and ILR monitored patients in the WOCC subgroup. However, overall
readmissions specific to cerebral infarction in the CC and MCC subgroups were significantly lower for MCOT
monitored patients than for ILR monitored patients (HR 1.69; 95% CI: 1.18-2.41; p = 0.004 for CC; and HR
2.18; 95% CI: 1.10-4.30; p = 0.025 for MCC), and also with respect to emergency readmissions (HR 1.63; 95%
CI: 1.09-2.45; p = 0.017 for CC; and HR 2.27; 95% CI: 1.04-4.98; p = 0.041 for MCC).

Numerically, in the WOCC subgroup, patients monitored with ILR had relatively fewer all cause readmissions
than MCOT monitored patients across admission types; however, none of these differences showed statistical
significance (HR 0.93; 95% CI: 0.63—1.38; p = 0.726 for all inpatient; HR 0.92; 95% CI: 0.60-1.42; p = 0.721
for non-elective; and HR 0.91; 95% CI: 0.58-1.42; p = 0.682 for emergency).

Healthcare costs

The results from the cost analysis are reported in Table 4; these correspond to the GLM gamma regression adjusted
standardized costs denoted in 2022 US Dollars. Across all patients, the adjusted average cost from the initial
admission to the end of the 18-month follow-up period was $27,429 less for patients in the MCOT group
compared with the ILR group (95% CI: $22,353-$32,633; p < 0.001). Costs for patients in the MCOT group
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Table 5. Mortality and survival in the implantable loop recorders and mobile cardiac outpatient telemetry monitored

groups.
Patient counts Observed Adjusted Adjusted Hazard ratios
18 m. survival 18 m. survival 18 m. mortality
ILR MCOT ILR (%) MCOT (%) ILR (%) MCOT (%) ILR % MCOT (%) HR HR, 95% Cl p-value

All patients 1122 1122 88.8 90.8 88.7 91.1 11.3 8.9 1.30 (1.00, 1.69) 0.051

WoCC 308 308 94.2 93.8 94.5 93.6 5.5 6.4 0.86 (0.46, 1.61) 0.632

ccC 618 618 88.5 92.2 88.5 92.5 11.5 7.5 1.627 (1.11,2.36) 0.012

MCC 196 196 81.1 81.6 81.3 82.0 18.7 18.0 1.04 (0.66, 1.66) 0.855

T Statistically significant at the 0.05 level.

Adjusted survival, mortality and hazard statistics were estimated using CPH regressions while controlling for demographics, index event and stay characteristics
profiles. Observed survival correspond to the simple proportions of patients who survived the 18 month post-index period.

Hazard Ratio = (Hazard in ILR group) / (Hazard in MCOT group).

HR 95% Cls were estimated using Wald's method and p-values correspond to Wald's test.

Heteroskedasticity-consistent standard errors were used for hypothesis tests and confidence intervals.

and patients’ health

18 m: 18-month; CC: With complication or comorbidity; CI: Confidence interval; CPH: Cox Proportional Hazards; HR: Hazard ratio; ILR: Implantable loop recorder; MCC: With major

complication or comorbidity; MCOT: Mobile cardiac outpatient telemetry; WOCC: Without complication or comorbidity.

were also lower both with respect to the index visit (difference $19,424; 95% CI: $17,896-$21,110; p < 0.001),
and also with respect to follow-up care (difference $9,825, CI; $4,512-$14,825; p < 0.001), when compared
with those in the ILR group. Broken down by the severity category of the index event, the total cost from index
to end of follow-up was lower for the MCOT patient groups; specifically, these costs were $21,503 (95% CI:
$14,322-%29,661; p < 0.001), $28,810 (95% CI: $22,619-37,301; p < 0.001), and $35,528 (95% CI: $22,382—
$51,648; p < 0.001) lower for MCOT patients in the WOCC, CC and MCC subgroups, respectively. Similarly,
index visit costs were $14,298 (95% CI: $12,606-$15,840; p < 0.001), $17,917 (95% CI: $15,686-$20,331;
p < 0.001), and $28,918 (95% CI: $22,376-$34,892; p < 0.001) lower for MCOT patients in the WOCC,
CC and MCC subgroups, respectively. Follow-up costs were significantly lower for MCOT patients in the CC
subgroup (difference $12,161; 95% CI: $6,026-$19,805; p < 0.001), but, while trending lower, no statistically
significant differences were associated with the WOCC and MCC subgroups.

Survival

As reported in Table 5 and shown in Figure 2A, across all patients, adjusted survival for the 18 months after
index was numerically higher in the MCOT group (91.1%) compared with the ILR group (88.7%), however, this
difference did not meet the established significance standard (HR 1.30; 95% CI: 1.00-1.69; p = 0.051) (Table 5).
Figure 2B shows a slightly higher numerical survival for ILR among WOCC patients with a substantial 95%
CI: overlap. The trend toward improved survival was driven by a statistically significantly lower mortality among
MCOT patients in the CC subgroup (ILR 11.5%, MCOT 7.5%; HR 1.62; 95% CI: 1.11-2.36; p = 0.012)
(Table 5 & Figure 2C). There were no statistically significant differences in survival, or more precisely, in mortality,
between the two device groups within the WOCC (HR 0.86; 95% CI: 0.46-1.61; p = 0.632), and the MCC (HR
1.04; 95% CI: 0.66-1.66; p = 0.855) subgroups. For the MCC subgroup, survival is virtually indistinguishable
between the MCOT and ILR groups, as indicated by the almost complete overlap of the 95% Cls in Figure 2D.

Discussion

The findings of this study address several gaps in the literature and add to the body of existing evidence by quantifying
readmission rates and emergency department utilization, providing data on patient survival and clinical outcomes,
and offering a more recent insight into the economic burden of stroke in this patient population. The authors
compared common methods of post-stroke discharge monitoring in the US — MCOT and ILR. It revealed that
MCOT monitoring was associated with significantly fewer hospital readmissions and lower total cost of care.
Readmissions were 5% lower for the MCOT patient group, with similar reductions in readmissions specific to
cerebrovascular and cerebral infarct care. A concomitant reduction in emergency department utilization of 5%
was also shown. Total costs for the stroke admission and the following 18 months were found to be $27,429
lower for those monitored with MCOT, including $9,825 lower costs for post-discharge care. Overall patient
survival throughout the 18 months following discharge was numerically superior for those monitored with MCOT
and it reached statistically significant levels within the subgroup that experienced CC during their initial stroke
hospitalization.
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The benefit of long-term monitoring for AF in patients post-stroke has been previously established in the
literature (13]. Prior studies have predominantly concentrated on the length of monitoring time, detection of AE,
the initiation frequency of oral anticoagulation therapy and rates of stroke recurrence.

The STROKE-AF trial, a randomized trial involving 496 patients with IS from large- or small-vessel disease,
demonstrated 1-year post-stroke AF detection rate of 12.1% in patients monitored with ILR, in stark contrast to
1.8% in those receiving site-specific conventional care (including 12-lead EKG, Holter or event recorders). However,
the incidence of new stroke at 12 months did not differ significantly. The study found 7.2% IS recurrence for the
ILR group versus 9.8% for the control group, with a p-value of 0.30 [43]. Similarly, the PER-DIEM trial, comparing
the efficacy of ILR with that of external loop recorders (ELR) in 300 patients with recent IS, found a 12-month
AF detection rate of 15.3% in the ILR group compared with 4.7% in the ELR group. Yet, it also reported no
significant difference in stroke recurrence rates between groups, with 3.3% for ILR and 5.3% for ELR, with a
p-value of 0.40 (44]. In a retrospective analysis from 2023, Boriani et al. evaluated the effectiveness of ILR versus
external cardiac monitors (including short-term Holter monitors, event monitors, and MCOT) using Medicare
insurance claims data in IS patients. This study observed a higher two-year AF detection rate in the ILR-monitored
patients (33.9%) compared with those with external devices (13.3%). Despite the higher detection rate, the rate
of recurrent strokes was slightly lower in the group with externally-worn monitoring (7.9%) than in the ILR
group (8.4%), with a marginal difference in mortality rates (11.1% for external monitors vs 9.1% for ILR) [45].
Across these studies, a higher propensity for anticoagulant initiation was noted in ILR groups. Although increased
detection of AF and initiation of anticoagulation therapy were achieved through long-term cardiac monitoring, a
significant reduction in recurrent strokes has not been conclusively shown, underscoring the need for continued
research in the treatment and prevention of secondary strokes in this patient population.

In addition to identifying AF in this population, research indicates there is a correlation between multimorbidity
and complications and elevated mortality rates in both the short and long term. The estimated prevalence of
multimorbidity among stroke patients ranges from 43% to 94% [46]. Nonetheless, the link between multimorbidity
in stroke and its health-related outcomes remains limited, which is in part due to the ongoing need to refine the
definitions of comorbidity and multimorbidity, including whether to incorporate risk factors and stroke sequalae
within these definitions [46].

In patients monitored with MCOT post-stroke, survival trended toward improvement when including patients
of all stroke severities compared with ILR monitored patients, a finding driven by statistically significant lower
mortality among MCOT prescribed patients in the CC subgroup. Possible explanations for this finding could be
due to differences in the detection methods, with MCOT detecting AF of shorter durations and allowing for near
real-time notifications, compared with the generally longer durations required to detect AF with ILR (>2 min) and
delayed event transmission and analysis inherent with ILR data communications. The etiology of this observation
should be investigated further given the relevance of potentially impacting mortality post-stroke.

The significant effects upon readmissions associated with MCOT monitoring were strongly evident across all
patients in this study, and most evident in all-cause, cerebrovascular, and cerebral infarction diagnosis. Interestingly,
the significance within each of the readmission causes was driven by patients who suffered complications post-stroke
(all-cause driven by the MCC subgroup, cerebrovascular caused readmissions driven by CC subgroup and cerebral
infarction driven by both CC and MCC subgroups).

Perhaps a timelier intervention stemming from detection of other rhythms by MCOT precipitated more effective
outpatient treatment. Of import, not only were inpatient admissions seen less frequently with the MCOT group,
but the costlier emergency visits were significantly less frequent for all stroke severities and readmission causes in
this group; predominantly driven by improvements in the CC and MCC subgroups. Further analysis to better
understand readmission rates and survival trends in this population is warranted.

The most understandable component of this analysis is the resulting healthcare costs. Decreases in the index
visits costs, significant across the entire MCOT group and each stroke severity subgroup. Costs attributed to the
ILR purchase, $4,500—$6,000, and the increased procedural costs associated with the inpatient surgical placement
of the ILR, would have an expected increase in costs for ILR over MCOT. Following discharge, the lower costs
associated with MCOT are likely at least in part due to the reduced number of readmissions, particularly for
expensive emergency readmissions of MCC subgroup with associated cerebral infarction, which occurred 53% less
often with those using MCOT. Moreover, as ILRs are designed to last several years, with ongoing charges of up to
$275 per month, total expenses would be expected to be higher compared with the one-time cost of MCOT, at
approximately $900 [47).
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Prior work from Medic et al. in 2021 found lower per-patient costs when monitoring with MCOT followed by
ILR versus the use of ILR alone. In that study the cost per patient with detected AF was almost 8x lower than
when ILR alone was used [47]. That study adds to previous work in this space by directly comparing the clinical
and economic outcomes of the two methods used and exploring various scenarios where each might offer greater
benefits, such as considering MCOT for use prior to the implantation of ILR, with ILR being reserved for patients
in which MCOT did not identify AE

The differences noted between MCOT and ILR with respect to readmissions, healthcare costs and survival could
lie in the differential significance of AF identified on these distinctly different forms of monitoring. Data from
the ASSERT trial, which monitored for AF with cardiac implantable devices (CIEDs) that continuously monitor
for years, indicated that only AF episodes >24 hours in duration were significantly linked to an increased risk
of stroke [48]. However, Mclntyre et al. when modeling scenarios that predicted stroke risk from 14-day external
monitors, found that episodes of AF lasting >6-minutes pose a recurrent stroke risk comparable to the episodes
>24-h detected with CIEDs [49]. The disparity in AF duration in predicting stroke has been attributed to the varying
degrees of AF burden and their associated risk. Thus, AF identified through sporadic, non-invasive monitoring
modalities, even if shorter in duration, is representative of higher AF burden and higher risk when compared
with longer duration AF events identified on ILR devices. Identification of AF, even brief episodes, detected on
intermediate duration (30-day) monitoring modalities such as MCOT, may therefore represent AF of greater
clinical relevance than AF reported by ILRs and thus factor into the findings on readmission, healthcare costs and
survival noted in this analysis.

Strengths & limitations

The strengths of this study can be attributed to the authors’ use of large-scale, real-world data sets with multi-year
patient care continuity. The longitudinal continuity allowed for accurate identification and exclusion of patients
with prior AF diagnoses, or incomplete claims records. Furthermore, the outcomes studied (readmissions, costs
and survival) are visible in the data set analyzed. The authors did not rely on changes in the ICD-10 diagnostic
codes over time, or the initiation of therapies, both of which are influenced by patient and physician preference.
As a result, the reported values are applicable to the overall post-stroke monitoring patient population, not only
those patients with measurable AE As noted above there is little in the literature showing a causal link between
monitoring, AF detection and improved patient outcomes.

This study is subject to limitations and risks of bias inherent to the utilization of data derived from claims
databases. It is important to note that claims are considered retrospectively, and their primary purpose was for
reimbursement (50). Some of the documented potential biases include DRG or procedural upcoding and the
underreporting of ICD-10 diagnoses not relevant to the payment [51,52]. Thus, the inability to determine the intent
behind patient care limits conclusions that could be drawn with regard to detection and treatment for AF following
these monitoring approaches.

Correspondingly, the lack of information regarding medical necessity, utility and more importantly non-futility,
made a suitable non-ACM population difficult to identify. Analysis was not undertaken on the non-ACM popula-
tion, and it is unknown how MCOT and ILR fare with respect to readmissions, healthcare costs and survival with
respect to a non-ACM group.

It should be noted that despite the statistical strength and persistence of some observed patterns, this analysis
alone cannot directly attribute the outcomes differences on readmissions, follow-up healthcare costs and survival
to the choice of the ACM device. Future studies should aim to explore intermediate channels which may be linked
to both the device and the outcomes.

Finally, the development of optimal strategies to exploit the advantages of both MCOT and ILR would benefit
from a prospective study where patients potentially begin monitoring using MCOT before transitioning to long-
term invasive monitoring with ILR if there is residual need. This could also help in establishing the temporal
associations of AF development and whether it is a result of the stroke process or simply develops over time.

Conclusion

In this analysis of medical insurance claims following stroke hospitalization, compared with ILR, the use of
MCOT as an arrthythmia monitor was associated with significant decreases in the rate of hospital readmissions,
and reduced healthcare costs for both the index event and total costs incurred over the following 18 months.
Additionally, MCOT monitored patients showed a noticeable trend toward improved survival that bordered on
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statistical significance across all patient stroke severities, driven by a significant reduction in mortality for patients
who suffered complications and comorbidities during the index stroke admission.

The size of this study cohort and the significant differences in both readmission and cost of patient care merit
its inclusion in the development of medical policy and the ongoing evolution of patient care following a stroke.

Summary points

e Ambulatory cardiac monitoring is commonly undertaken to assess for atrial fibrillation (AF) after a stroke event
so initiation of stroke prophylaxis can be considered.

e The 2023 American Heart Association/American Stroke Association guidelines consider long-term monitoring to
detect for recurrent AF beneficial, whether that be with either mobile cardiac outpatient telemetry (MCOT),
implantable loop recorder (ILR) or another approach.

e MCOT is an external method of arrhythmia monitoring for assessing the development of AF over the course of
30 days, while ILR is implanted through a minimally invasive procedure and monitors for AF over a period of
several years.

e This study utilized deidentified claims data included in the Optum’s de-identified Clinformatics® Data Mart
Database from 2017 to 2020.

e The study population included 2244 patients who were admitted for IS and were prescribed either MCOT or ILR
monitors following discharge.

e The analysis looked at overall trends and differences in patient outcomes based on the severity of their admission
DRG code, grouping inpatient admissions by those without complications or comorbidities (WOCC), with
complications and comorbidities (CC) and those with major complications and comorbidities (MCC).

e Across all patients, the cost of the index visit for patients monitored with MCOT was $19,424 less than the initial
visit for those monitored with ILR (p < 0.001), while across all severities, the total medical costs to the end of
observation, excluding the index visit, were $9825 lower when MCOT was used as opposed to an ILR (p < 0.001).

e Across all stroke admission severities, MCOT was associated with a lower mortality rate, which bordered on
statistical significance (ILR 11.3%; MCOT 8.9%; HR 1.30; 95% Cl 1:00-1.69; p = 0.051), while a significant reduction
in mortality was observed in MCOT-monitored patients who suffered CC with the index stroke (MCOT 7.5%; ILR
11.5%; HR 1.62; 95% Cl: 1.11- 2.36; p = 0.012).

e Readmissions across patients were significantly lower for those monitored with MCOT (30.2%) than with ILR
(35.4%) (HR 1.23; 95% Cl: 1.04-1.46; p = 0.016)). Emergency readmissions due to cerebral infarction were
significantly higher among ILR monitored patients than MCOT monitored patients in the CC (ILR 11.3%; MCOT
7.2%; HR 1.63; 95% CI: 1.09-2.45; p = 0.017), and MCC (ILR 9.76%; MCOT 4.5%; HR 2.27; 95% Cl: 1.04-4.98; p =
0.041) severity categories.
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