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Remote Monitoring and Alert-Based Care

¢ BIOTRONIK

Learning Objectives

» Describe the 2023 HRS/EHRA/APHRS/LAHRS expert
consensus statement on practical management of the
remote device clinic.

» Recall basic features of remote monitoring sites designed
to support efficient clinical workflows.

« Discuss reasons for customizing remote alert parameters.

* Implement strategies to reduce unnecessary alert burden
in daily clinical practice.
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Key Points Of 2023 Consensus Statement

Practical Management of the Remote Device Clinic

1. Remote monitoring is the standard of care for CIED patients.
2. Patient enrollment immediately after implant & consistent connectivity is essential.

3. Remote monitoring requires appropriate patient-to-staff ratios for both clinical and non-clinical
workflow needs.

4. All clinical staff involved in the care of patients via remote monitoring need to be properly
trained and/or certified and participate in routine education to support high quality care.

5. Remote monitoring alerts should be set according to device type and indications to help
improve clinical relevancy of the alerts and decrease clinical burden.

6. All communication of patient data related to remote monitoring results should be done securely
and confidentially with the patient, their clinical team and be available in their electronic
medical record.

Ferrick AM, et al. 2023 HRS/EHRA/APHRS/LAHRS expert consensus statement on practical management of the remote device clinic. Heart Rhythm. 2023 Sep;20(
doi: 10.1016/j.hrthm.2023.03.1525. Epub 2023 May 19. PMID: 37211145
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Key Points Of 2023 Consensus Statement (Cont.)

Practical Management of the Remote Device Clinic

7. Device manufacturers and clinicians must have bidirectional communication related to staff
training, patient education, and patient care services needed for the management of safety
advisories and device recalls.

8. It may be beneficial to clinics to partner with a 3rd party remote monitoring service to
adequately meet the increased clinical demands.

9. Remote monitoring schedules for pediatric patients are like adults but may have special
considerations.

10.ILRs/ICMs require immediate activation for remote monitoring & specific programming based
on indications.

11.Remote monitoring that is alert-based will require continuous connectivity and can support
extended times between in-person device interrogations.

onsensus statement on practical management of the remote device clinic. Heart Rhythm. 2023 Sep;20(9):e92-e144

Ferrick AM, et al. 2023 HRS/EHRA/AP t co
doi: 10.1: 3 ay 19. PMID: 37211145

016/j.hrthm.2023.03.1525. Epub
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CardioMessenger Smart
Plug & play. The only option.

Connecting the patient to the Home Monitoring Service Center

Using a cellular network
» No need for landline connection
Easy set-up 0K B « Global monitoring capability (roaming)*
* Plug & play
« Automatic monitoring initialization
(pairing)
» No patient interaction needed

Internal power
» Remains on, even when away

siaTRONIK | from a power source for up
to 48 hours
CardioMessenger Smart * Remains connected

Not all previous CardioMessenger generations global capable. Subject to network availability

@ BIOTRONIK
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BIOTRONIK HMSC Provides Daily Automatic Updates

Remote monitoring data - collected daily, updated daily

Advantages of daily transmission

» Remote diagnostics available anytime without
online scheduling

+ Remote triage with the last 24 hours of data
accessible any time

» Assess therapy effectiveness with daily insight
REMIND ME
Negligible impact on battery longevity

« 500 daily transmissions at 12-18 months post
implant had no significant longevity impact!

Varma et. al. Long term preservation of battery longevity (despite daily transmission load) with Home Monitoring - the TRUST trial. Europace (2013) 15 (suppl 2), Abstract P1134
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Device Programming for Home Monitoring
Minimal Device Programming Required

= livia 7 HF-T QP

A I ICD therapy
I
)
R FFn
(a] -
(e ) . . .
I @ « Ensure Home Monitoring is
@ Ly RF telemetry
— turned On
- -
Tachycardia | Bradycardia/CRT = Home Monitoring | Diagnostics | Patient | MRI | i} parameters . . . .
+ Set Transmission Time:
Home Monitoring oN Message type e Do e Std. = between 12:00 a.m.
Time of transmission LRI
IEGM for therapy epis Std 00:00 01:00 02:00 03:00 Close a nd 3 " 00 a.m.
@l e
TEGH for mantaring * Programmable to meet
Ongeing atrisl pisad | 400 0s:00 06:00 7:00 00 t t d
patient needs
14:00 15:00 16:00 17:00 16:00
The parameters for B 9109 2000 21100 22:00 2300
J Preferences
{ @ ‘ (@ Help | Program sets Program J [-@End—]
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Automated Workflow
BIOTRONIK DataSync and ReportShare Solutions

DataSync Flow
P

) N

ReportShare

Home

Monitoring
Service Center

:, [ EHR DataSync Adapter ]

D E
o B
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Triaging Your Home Monitoring Patients
Traffic light prioritization of alerts
Patients for review
Patients 1 - 6 of 6
search | 1[0 Display The traffic light concept:

5 RationtiiD ghinding Boylca/SN » Look at the red alerts first - potential
BM IV Demo Brady BIOMONITOR IV A :
Biotro Nik Pause, ... 95036674 life threatenlng alerts
Sarah Connor Device Itrevia 7 VR-T .

nSarah Connor EOS 60835191 » Next focus your attention on the

n 2323675 Lead Edora 8 DR-T
Kylo Ren LeadRYV, ... 69351782

I 587734264 Device llivia 7 HF-T QP
Malcolm Reynolds DetOff, ... 61036670

n 67825678 Brady BIOMONITOR IV
Joe Smith Pause, ... 95037468

) 39985720 Lead Amvia Edge HF-T QP
Ellen Ripley LeadRV, ... 1000000918

View Patients for review v | | All patient groups v | | Activated monitc
@ BIOTRONIK
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Triaging Your Home Monitoring Patients
Comment Field to Communicate Relevant Information

Use the comment field to add relevant information,
Examples:

» Does the patient have a known history of Afib that the
MD is watching to see if the Afib burden increases?

« Is there a known (chronic) elevated impedance reading
on the RV lead?

1-5of5

Comment

5SS, rarely V episodes

Tends to AF sometimes?

1onitoring 'I

v

¢ BIOTRONIK
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Triaging Your Home Monitoring Patients
Focus on Patients Who Need Care

Displays relevant information first...

Patients for review

Monitoring

| Patients for review

All patients Patients 1 -50f 5
New patient

Search pel

Patient ID “ Finding
Patient groups
. Labraccio Lead
" Shackimp
Ven. arrhythmia

Option templates <. Langley F
p— ¥ Coidren Ven. arrhythmia
o) Home J . Implant
- J. Cunningham Pthiss
"] What's new

J arrhythmia
) vserprofile B. Mahony /afd?gw'ﬁh
(=) contact
“_J Yiew | p\tient grou
g} Imprint
;i, Help
5;:;‘, Sign out

» Patients with no active findings are not
displayed on "Patients for review"

* You can always change to the “All
patients” view to find patients not on
the ‘Patients for review’ list

@ BIOTRONIK
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Status Summary Page
First Step: Display Relevant Clinical Data

@ Status || Device settings | @ Recordings | Patient App [ History || Patient profile | Options |

© Summary \ Device | @ Lead | () Bradycardia/CRT | () Atr. arrhythmia | < Ven. arthythmia | ) Physiologic. param. | ) HF monitor |
HMSC helps you to
Summary HM follow-up transmission has arrived New. - - -
J Ht follup ransmision has amve on Feb £, 2024 & v Adkmowledge pr|or|t|ze/tr|age alerts:
Lead Daily shock impedance out of range (< 30 ohm or > 125 L Admowlcdge
h - _ . .
H Ot range since Apr 21,2023 5.0 02 41 - Lastvalue > + Red=Review first
150 ohm measured on Feb 29, 2024, 5:00:02 AM
y Recordings / Episode Details for non-arrhythmia episodes received (all types) gy Hew  Acknowledge .
> Details were received for 3 episodes. which were defecter . =
between Jan 19, 2024, 6:28:58 PM and Feb 4, 2024 62858 ReVI eW pe r you r
AM P} . R
clinic’s guidelines
Automatic remark Follow-up recommended g

- Remote Scheduling » Clock Icon=Postpone for days
Next HM follow-ups (591 wed Mar 5, 2024 (] 5at Apr 6, 2024 [H Tue May 7, 2024 530 FriJun 7, 2024 .., Show details or weeks
» Quick view + Acknowledge=Alert has been

~ Status comment

reviewed and/or resolved and
can be removed from list

Z

Add comment.

» Timeline

3 FOF J;Expur(

& BIOTRONIK
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Patients for Review: Quick View

© Status || Device settings [ Recordings | Patient App | History || Patient profile || Options

@ Summary | () Device | @ Lead | () Bradycardia/CRT | () Atr. arrhythmia | () Ven. arrhythmia | () Physiologic. param. | () HF monitor |
Summary HM follow-up transmission has arrived New T
J o e v on b 4, 2024 & o Acknouledy
35658 AM
Lead Daily shock impedance out of range (< 30 ohm or > 125 cknowledge
] . + Acknowledg;
Out ofrange since Apr 21, 2023, 00:02 AM - Last value >
150 ohm measured on Feb 23, 2034, 5:00:02 A
Recordings | Episode  Details for non-arrhythmia episodes received (all types) New
J Dot e receve o 3 epiases whenwre aeonea. | 4| (@ nfatsinesieise

betwieen Jan 19, 2024, 6:25:58 PM and Feb 4, 2024, 6:28:58
AM

Automatic remark. Follov-up recommended

~ Remote Scheduling

Next HM follow-ups [ wed mar 5, 2024 (% sat apr 6, 2024 E¥Tue may 7, 2024 [ FriJun 7, 2024 ... Show details

~ Quick View

~ Status comment.

4

Add comment

» Timeline

@ BIOTRONIK
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Quick View

Quick View

Name: Mary Major

Lumax 300 HE-T

Last message: Dec 11, 2007

Phone: - CRT-D implantad Oct 1, 2007 Last clinic follov-up: Nov 13, 2007
Device status Findings

Status oK @ Ven episod with acceleraton of . hythm below 3

ms.

aterystas BOL T T T

Batery status fos o wow oLt 71| v—

Battaryvolage 287 ¥ (Jsn 21, 2008) O Aurial monitering epsode detecied

Chargeime 1.4 for 20.J (Jan 21, 2008 12:00.09 FM) e
Tachy seftings Brady [ CRI  AF setings

Zonelmit  1stATP  2ndATP  fstshock Zndshock  drd-nthsho. | | Mode IR BV
vi1 [ 3soms  atBum  3tRamp  a0J 04 €730 Basic rate  UTR
w2 | oFF - - - Avdsiay =
VE | alims Burst 304 EX 8430 Wode swiching =
Erady leads Al RVlead Wicad | [Shoeklead ]
Pacing mpedancs [onm] oFF 442 [ Dty shock lead mp.form ) |
Fasing threshod [V — — | et daliveres shock im. [ahr) wdo |
Sening ampl. mean [ min [m/] 23123 == 1881188
Frogrammed [V@ms] 20@05 24@0s
Ven_ arhymias since Nov 14, 2007 Viz__WE_| [Event episodes sincz Nov 14, 2007
Episodes )
T Facing
ATP started { succ. U soo o
2 A ow
Shocks staned / sborted / sus.
o o6 wn o

Last episode: VF {Jan 21

220007 PM)

‘Arial arrhythmias since Nov 14, 2007

B gy Agvs Avve wew chr |V

sl burden

Mean ven. heart rate during 2w burden

i) arnythmia ongaing 3t &nd of mon. ey
Atrial menitoring spisodes

Number of mode switohing per day

Pacing Joﬂm T —Ri Heart rate blﬂ T — Mean
imped. -y L Rest
w E———
0., 0 i T 0 T T B 0 0 v v 0 i
207 ] 2507
@ PDTR 1
A
1. . . - - . s L. . . - - . ‘

15

Quick View
BIOMONITOR IV

~ Quick View

Name: Biotro Nik

BIOMONITOR IV

Last message: Oct 2, 2023

Phone 1o impianted May 30, 2023 Last cinic follow-up: Oct 2, 2023

I Ve smarteCG active

‘Dewce status oK ‘ ‘mw st OK s ok
[Indication and patient profie comments

[a¢ wansgerment

[Tost Gomment 8ox

Counters Findngs __Since up Aug 1, 20239 Singe implan Nov 11, 2022
Sympton on 0 = 0
Tachy 120 bp: 13 beats 0 = o
Fause =38 B = T
Brady Day: < 40 bpm | Night: <30 bpm- 10 8 0 — 0
Sudden ral drop” s% 0 - B
3 SmarECG sensitvity: Spefic 0 &= O
A burden () = - = 5
PAC (with cond.) burden* ON - — -
PVC burden on = -

Counters refiect only SmartECG trus spisodes. Plasse see additional disgnostics for more information. *Countar and burdan rafiect device numbers.

V rate since implantation

3
Vrate 109 s
&g ‘ T ‘ i
B ) =32 bom
Daily SECG (Jul 17, 2023 1:04:00 AM)
2 L] 2 ] 22 =
o
:
a2
g B 5 g T T e
ol Finiseeni
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Patient Remote Monitoring Timeline

—

@ Status || Device setiings |[@ Recordings || Patient App [ History || Patient profile || Options

© summary | ) Device | @ Lead | ) BradycardiaiCRT | ) Atr. arrhythmia | () Ven. arhythmia |

HF monitor |

) summary HM follow-up transmission has arrived
Hit follovi-up transmission has arived on Feb 4, 2024,
3:58.58 AM

&y New

 Acknowledge

n .

Oul of range since Apr 21, 2023, 5:00:02 AM - Last value »
150 ohm measured on Feb 29, 2024, 5.00:02 AM

Daily shock impedance out of range < 30 ohm or > 125
ohm)

 Acknowledge

) Recodings [Episode  Detal for non-arhyifimia episodes received (al types)
Details were received for 3 episodes, which were defecied

between Jan 19, 2024, 6.25:58 P and Feb 4, 2024, 6:28:58
AM

| (g New

+ Acknowledge

Automatic remark Follow-up recommended

~ Remote Scheduling

Next HM follow-ups.

(39 wed mar &, 2024 [ sat Apr 6, 2024 E¥r Tue May 7, 2024 E Fri un 7, 2024 .0

Show details

» Quick View

~ Status comment

A

Add comment

~ Timeline

¢ BIOTRONIK
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Patient Remote Monitoring Timeline

Timeline

~Epis ~LowCRT P-IEGHM

il gy
I AFUT T T [ T [ ThFU [

Sep 14, 2007 Sep 23 Oct 09 Oct 23 Nov 04 Nov 18

Dec 02 D

* How did the patient status

i change - and when?

» Which Monitoring Findings
were reported?

Dec 03, 2007 02:48 am Finding "Wen. episodes with acceleration of air. rhythm below 300 ms" initizlly detected.
Dec {3, 02:32 pm Finding "WF detected” nitially detected.
Mow 29, 2007 12:58 am

+ What was the responsible

Finding "Atrial menitering episode detected” intially detected.

physician’s comment

For more details see History

and reaction?

¢ BIOTRONIK
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Changing Patient Alert Options

Edit alerts individually or select an alert template

Status || Device settings Recordings Patient App | History |[ Patient profile | Options
Finding options | SmartECG options |
Applied: System template - Syncope
Device
) Programmer-triggersd message received
O+=  ER
@+ Backup mode aciive
Sensing
) Ventricular sensing amplitude (daily mean): < 0.10 my/
Atr. and ven. arrhythmia
& Number of AF episodes: = 10
U+ AF burden: » 25% of day
S+E Mean ventricular rate during AF = 130 bpm for = 10% of day
9+= Humber of pause episodes: at least one
S*E HNumber of tachy episodes: at least one
JrE Humber of brady episodes: at least one
JrE Humber of sudden rate drop episodes: at least one
J+E]  Number of symplom recordings: a least one
Physiologic parameter
& Temperaturs increase detecled: 2 times » 1.0 °C
Enisode

& BIOTRONIK
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Changing Patient Alert Options

Edit alerts individually or select an alert template

Status | Device settings Recordings Patient App ~ History = Patient profile | Options
Finding options | SmartECG options |
Device
@+= u+EA oft
O ® Frogrammer-tiiggered message received
® O ERI
O (@] @  Available episode memory bins: Epi,;de — = =
® Backup mode aclive o2 o2 o orf
EIHI) ® 0O () Episode detals received
0= 4+E I o Home Monitoring
o) O ® O Ventricular sensing amlilude (daily m["g "o U o ort
EAan i sy iy ® le) First message received
0+= J+E I o ® o) No messages received for 21 days v
o} o @ O Number of AT episodes: o) o) @  Patient not viewed for
O @ O O Anouen O @ O HM follow-up transmission has arrived
le) @ O () Mean ventricular rate during AF Fining options comment
O O @  Mean ven. heartrate:
o] O @  Mean ven heartrate at rest
® o) O () Humber of pause episodes
o) @® O (O Number of tachy episodes: =
® o) () Mumber of brady episodes I + Apply I Reset | | x Cancel
@ O (O Number of sudden rate drop d & ')
o) ® o) () Humber of symptom recordings Option templates ‘
Load v |

@ BIOTRONIK
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Changing Patient Alert Options

Fning optons |_Smartecs opons |

Please check if all information is correct.

Device
) Programmeririggered message received
@+

on Avallable episode memary bins. less than 5

@+ Backup mode active

Sensing

) Ventricular sensing ampiftude (dally mean). < 0.10 my

‘Atr. and ven. arrhythmia

9 Number of AF episodes: > 10

J+E] AF burden: > 25% of 63y

J+E]  Mean ventricular rate during AF > 130 bpm for > 10% of day

ot Mean ven. heart rate: > 80 bpm

off Mean ven. heart rate at rest. > 0 bpm

@+ Numberof pause spisades 3l least one

J+E] Numberof tachy episodes: atleast one

J+E]  Numberof brady episodes: atleastone.

O+ Number of sudden rate drap episodes: at least one

5+ Number of symptom recordings: at least one.

Physiologic parameter

9 Temperature increase efected: 2 times = 1.0°C.

Episode

D+ Episods detais reseived

Home Monitoring

J+E  Fistmessage received

D+ Nomessages received for 21days

ot Patient not viewed for 3 months,

9 HM follow-up transmission has armived

Finding options comment

No comments entered

I  Confirm I<< Back

& BIOTRONIK
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How to Create a Template

Physiologic parameter

") Temperature increase detected: 2 times > 1.0 °C

Episode

U+  Episode details received

Home Menitoring

U+ First message received
J+[A  Nomessages received for 21 days
) HM follow-up transmission has arrived

Finding options comment

Mo comments entered

Applied: Individual options

E Edit

Nofification setiings for patient group ICM-Syncope may be changed on the patient group profile

Open patient group profile

‘Option templates Status | Device settings

Recordings Patient App = History = Patient profile | Options

Load |-- Select a template - v | |

Finding options | SmartECG options |

Add new option template

@ New template name

A new option template will be created for device model BIOMONITOR IV. Please enter a name for the new template.

ICM - Syncop:

() Cument available lemplates

Select a late - v |

[ T moon] Jomee

22
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Optimizing Workflow &
Managing Alerts

@ BIOTRONIK
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BIOTRONIK patient data.

HM Alert Optimization

Heart
{ Rhythm
Somety

Real-world experience that has impacted daily management of

In-Clinic Efficiencies

Remote transmission In-office transmission
% @

Home
Monitoring
Service Center

EHR System
; &3, J

\é\ﬁ'@ :QRSSZNWE c?i?g: | FERMAN[NTE
@ BIOTRONIK
25
0
\“
'w\\ HM Alert Optimization
=‘-f‘,'u A journey on a project with the Mayo Clinic
@ BIOTRONIK
26
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requires significant resources to manage.

Aileen M. Ferrick, PhD, ACNP, RN, FHRS (Co-Chair), ™"
Thomas Deneke, MD, PhD, FHRS (EHRA Vice-Chair),™

Nestor Lopez-Cabanillas, MD (LAHRS Vice-Chair), " Haruhiko Abe, MD, PhD,**
Serge Boveda, MD, PhD, FEHRA, FESC,”' Derek S. Chew, MD, MSc, FHRS,**
4.1. Rec led staffing requi for
remote monitoring

clinical and administrative staff.

Remote Monitoring for CIEDs is a Class 1 recommendation that

2023 HRS/EHRA/APHRS/LAHRS expert consensus ) oech o pses = (Clinical benefits of RM is proven,
statement on practical management of the remote device understood and implemented in daily
clinic @ practice

Satish R. Raj, MD, MSCI, FHRS (Co-Chair), * = Nevertheless, it required significant
Pipin Kojodjojo, MBBS, PhD, FHRS (APHRS Vice-Chair),** resources to manage patients in RM

Recommendations for staffing requirements for RM . i
R LOE Reconmendations References » Workflow efficiency and actionable data
1. For the care of patients with CIEDs on RM, a team-based orgarizational modeLwith -0 1 are important to reduce workload
B-NR formal ptiies, rocedures, and cea defintons ofth roles and responsitesof
qualified staff is recommended to optimize all related RM tasks. ..
2. For the care of patients with CIEDs on RM, it is recommended that there is adequate %7 100209110 > Mayo Clinic ROCheSter reaI‘WOrld
B-NR dedicated time to perturm all RM tasks, including scheduled and nonscheduled 1 1 1
transmissions, patient follow-up, and administrative tasks. example of alert optimization towards
BNR | 3 Forthecareof patients with CIEDs on RM, itis recommended that the staff-to-patient "% 11717 efficient alert management for
ratios in RM clinics reflect the increasing workload. .
%. For the care of patients with CLED on RN, It is rezsonable for clinics to have a BIOTRONIK CIED patients
2 Lo minimum of 3.0 full-time equivalents per 1000 patients on kM, comprising both

¢ BIOTRONIK
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Mayo Clinic Rochester
BIOTRONIK HM Alert Optimization Project*

= The Mayo Rochester device clinic team is
managing all patients in RM

= Qutpatient clinic, support lab and 2
major hospitals (no vendor

2 BIOTRONIK

» Collaboration with BIOTRONIK to
analyze alerts and optimize alert
configuration in BIOTRONIK Home e
Monitoring System Scientific

» Goal was to focus on actionable data and

representatives) Medtroni
. . edtronic
= Mayo monitors patients across all MAYO
vendors CLINIC
@ ) Abbott

reduce workload reviewing patients

amiee LaScotte, R.N., Marko Tietz, M.S., Mark Henrich, R.N., Christine Kneeland, R.N., et al. Improving clinical efficiency through indication-based optimization of Remote
Monitoring Alerts for CIED Patients, 2024 Heart Rythm Society

@ BIOTRONIK
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Mayo Clinic Rochester

Analyze

Execute I @ Identify

Plan

BIOTRONIK HM Alert Optimization Project

+ Mayo Clinic Rochester
O

1

408 active HM patients*
= 210 IPG

108 CRT(D/P)

87 ICD

3 ICM

Alert template definition and configuration:
Jan - Feb 2023
Post-Optimization: Mar 2023 - Aug 2023

@/ Pre-Optimization: Jul 2022 - Dec 2022

*>50% transmission rate and at least 1 alert in analysis timeframe

2 BIOTRONIK

29

HM Alert Analysis Resulted

17% of the patients
caused 55% of alerts

in 22 New Templates

All templates could be applied remotely without bringing the patient in

> Different device types and indications require specific
templates. Pacemakers and ICDs have baseline templates,
while CRT devices introduce additional complexity. Patient
conditions like Afib further influence alert specificity.

» Balancing a manageable number of templates with alert
specificity is crucial

» Templates were created based on device type, model, and
clinical indication of Afib. These criteria resulted in 22
template definitions. Templates were assigned individually
to patients.

Advantage of BIOTRONIK Home Monitoring:

All Alerts can be configured remotely. Very efficient, no
need to bring the patient in for re-configuration

Provided statistics and data helped to streamline efforts in
applying templates for patients

@ BIOTRONIK
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BIOTRONIK HM Alert Optimization Project

Resulted in reduction in alerts and time to manage HM patients*

800

700

600 558
#of 500
Alerts 400 334 312

300 261

203

200 151

< e

0

CRT-D CRT-P ICD
m # of Alerts Pre-Optimization

m # of Alerts Post-Optimization

698 685
126
47
|
ICM IPG

3 . #of Alerts Alerts per Patient Rate

Device Type # of Patients . N .
Pre-0 Post-0 Pre-0 Post-0

CRT-D 30 203 151 6.8 5.0
CRT-P 78 261 334 33 4.3
IcD 87 558 312 6.4 3.6
Icm 3 126 a7 42.0 15.7
IPG 210 698 685 3.3 3.3
Overall 408 1846 1529 4.5 3.7

@)
(9
10

408 Patients

1 HM User Group

1846 HM Alerts to
1529 HM Alerts

= 17.2% reduction

(‘./) 26% reduction in time
®~ to manage HM patients

Increase in CRT-P alerts resulting from a change in alert sensitivity for low BiV pacing and a concurrent study requiring CRT-P patients to be programmed to a non-pacing mode.

* Jamiee LaScotte, R.N., Marko Tietz, M.S., Mark Henrich, R.N., Christine Kneeland, R.N., et al. Improving clinical efficiency through indication-based optimization of Remote Monitoring

Alerts for CIED Patients, 2024 Heart Rythm Society.

BIOTRONIK
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Improving clinical efficiency through indication-based optimization of Remote Monitoring Alerts for

Background

Remate monitoring (RM) of cardiac implantable electronic devices (CIEDs) is the accepted
standard of care. The rapid evolution of RM technology has exponentially increased clinical data
management for healthcare professionals. Nominal alert settings for most CIED types often result in
non-actionable events and contribute to clinical inefficiencies and alert fatigue

Objective(s)
Our aim was to identify opportunities for workload reduction for actively monitored CIED patients
by analysis of alerts pre- and post-optimization in an RM system.

Method

Mayo Clinic Rochester patients with CIEDS enrolled and monitored in BIOTRONIK Home Monitoring
(HM) with 250% HM transmission success rate and at least one alert were analyzed six months pre-
and post-optimization of alert parameters. Device indication and device type-specific alerts were
defined and applied over two months. Six months after optimization, the analysis was repeated to
determine differences in alert volume per device type. The length of time needed to assess a
triggered alert in HM was recorded by @ device nurse to evaluate the time savings achieved by
clinicians.

Qur clinic established a standard for remote alert action and physician notification. Typically, action
follows an assessment by the device nurse after the remote transmission is received. Ideally, it's
more efficient to avoid the transmission of nonactionable or false alerts. Standardizing alert
templates across device manufacturers is challenging due to disparate alert setings and
programming options. Alert programming often involves a mix of device-based programming and
website-based settings, based on the manufacturer

Different device types and indications require specific lemplates. Pacemakers and ICDs have
baseline templates, while CRT devices introduce additional complexity. Patient conditions like atrial
fibrillation further influence alert specificity. Balancing a manageable number of templates with alert
specificity is crucial

This study aims to show the advantages of optimized alert standard templates by analyzing one
manufacturer’s remote website, Biotronik_ Biotronik allows full remote alert programming via clinical
practice standards. Templates were created based on device type, model, and clinical indication of
atnial fibrilation. These criteria resulted in 22 template definitions.

The 22 templates were individually assigned to patients, excluding those with pre-existing
indnidualized alert settings. New patients receive the appropriate template upon website
registration. We now enroll all new patients with an appropriate template moving forward

Biotronik and Mayo collaborated on data pull and alert analysis.

@ Heart Rhythm Society.

CIED Patients

, Rochester, MN 2. BIOTRONIK, Inc. Lake Oswego, OR

HEART RHYTHM

<  Atotal of 408 patients with a median HM transmission success rate of
95% were analyzed

% Preoptimization HM alerts decreased fom 1846 to 1529 post-
optimization.

¢  Overall alert reduction of 17 2%

< Time savings resulted in a 26% reduction in clinician time for alert
management.

% Merts for all device types decreased except for CRT-P devices

> Unintentional increase in low BiV pacing % alert sensitivity
beyond industry standard

» Concument study requiing CRT-P patienis lto be
programmed to a non-pacing mode.

o O 26% reduction
EneImLe) @ in @ in time to manage
- HM Patients

408 Patients 17.2% reduction

Conclusion

This quality improvement analysis showcases that with careful review of alert
parameters and non-actionable received alerts, safe and effective
adjustments can significantly reduce RM clinical work burden. This decrease
alleviates alert fatigue and reallocates time for clinicians to focus on
actionable HM alerts and provide efficient patient care.

MAYO
cLiNic 5 BIOTRONIK

excellence for life

#HRS2024

o 698
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600 558
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300 261
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W of Alerts Pre-Optimization 1 # of Alerts Post-Optimization
Figure 1 Change in Alerts Pre- and Post-Optimization
cH ico CRT-D 1PG CRT

17.2% Overall Alert Reduction

Recommendatiol

The study results show that our clinic would benefit by applying an alert
template sirategy across all manufacturers. Also, a more in-depth assessment
of actionable vs. non-actionable alert events may yield further reductions in
time spent on alert management
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Key Takeaways from this project with Mayo Clinic

= Alert Optimization focuses on actionable alerts and
reduces workload

= Template definition takes time and needs to be aligned
between clinic RN’s and EP physician team

= RM patients should be continuously assessed to ensure
that the appropriate alert templates are utilized

= Templates apply to majority of patients, but individual
patient custom alert programming still applies

¢ BIOTRONIK
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| In-Clinic Efficiency

How technology can help focus on patient care

@ BIOTRONIK
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Data Integration Project at Kaiser Permanente
Centralized Data Storage and Automatic Transmission of Follow-up Data

From (Manual) To (Automatic)
Remote transmission In-office transmission Remote transmission In-office transmission
7 N 7 ﬁ

3 L -

Home

Monitoring & @gj Home
/ Monitoring

Service Center

Service Center

Paceart Optima Paceart Optima

Gy vanual step 2 BIOTRONIK
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Data Integration Project at Kaiser Permanente
Reducing manual steps to focus on Patients.

Integration project completed in NCAL and SoCAL!

] KP NCAL \
Remote transmission In-office transmission
7 N
(5 L] 4 HM User Groups Device Nurse 1:

34 HM Patient Groups @ “Seamless integration
saves ~5min./patient”

CardioMessenger ReportShare

QO Device Nurse 2:

Bo Eo

Home ~ 5,200 m “Thankful for this
Monitoring Patients in HM improvement”
Service Center
~ 230 = BIOTRONIK EHR DataSync
Users in HM {‘a & ReportShare can save up
@ to ~5min. per Patient.

Paceart Optima

@ BIOTRONIK
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Questions?
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