Every breath you take

Every move you make

Every bond you break
Every step you take
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I'll be watching you

Prakticky prinos monitorace
implantabilnimi pristroji

Vancura V.
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Z historie

Ve snaze snizit zatéz zdravotnickych zarizeni i pacientu
* 1971 zahajeno transtelefonické monitorovani PM v USA

Skutecny rozvoj az zavedenim digitalni komunikace

* Telefonni modemy
e GSM komunikace

V r. 2001 FDA schvalilo technologii ,Home Monitoring“
(Biotronik)



V/Sichni renomovani vyrobci CIED poskytuji
dalkove sledovani

Abott (SIM) Biotronik LivaNova (Sorin) Boston Scientific Medtronic
Merlin@net HomeMonitoring SMARTVIEW Latitude CarelLink

/
**‘mf"""""“‘s — o

i

Zakladni principy jsou stejné, nicméné odliSnosti podle provenience jsou znacné



Mezi systemy jsou vyznamne odlisnosti

VSECHNY SYSTEMY:

« Zkontroluji zakladni funkce (stav baterii, impedance elektrod,
sensing, prahy — umoznuje-li to CIED)
Informuji o maligni arytmii vyzadujici zasah pristroje (vyboj)

* Nikdy nelze ménit nastaveni implantatu na dalku (nehrozi
nebezpecdi , hackingu®)

Komplexné porovnat systémy je obtizné
* Napr. detekce FiS

— Nelze jednoduse upravovat kritéria FiS



Prodlouzeni intervall mezi kontrolami

Studie REFORM

randomizovana studie
3 némecka a 2 ceska centra

155 pacientl s ICD z primarni
prevence (Biotronik Belos,
Lexos, Lumos)

— 78 v Ctvrtletnim sledovani
— 77 v rochim sledovani

Bezpecnost nebyla ohrozena
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kového sledovani CIED

VOL. 65, NO. 24, 2015

Dalsi prinosy da

JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY

© 2015 BY THE AMERICAN COLLEGE OF CARDIOLOGY FOUNDATION ISSN 0735-1097/%$36.00

PUBLISHED BY ELSEVIER INC. http://dx.doi.org/10.1016/j.jacc.2015.04.029

Remote Monitoring of
Implantable Cardioverter-Defibrillators

A Systematic Review and Meta-Analysis of Clinical Outcomes
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Nirmalatiban Parthiban,*{ Adrian Esterman, PuD,i Rajiv Mahajan, MD, PuD,* Darragh J. Twomey, MBBS,*
Rajeev K. Pathak, MBBS,* Dennis H. Lau, MBBS, PuD,* Kurt C. Roberts-Thomson, MBBS, PuD,*
Glenn D. Young, MBBS,* Prashanthan Sanders, MBBS, PaD,* Anand N. Ganesan, MBBS PuD*

VSechny randomizované kontrolované studie do 16.8.2014
* Srovnavajici dalkové sledovani a s konvenénim sledovanim nositel ICD

Parthiban N. JACC 2015;65:2591-600



Parthiban N.: Metaana

9 studii

yza RCT

TABLE 2 Baseline Characteristics of Patients in Included RCTs

Sample RM 10 Average Male LVEF Ischemic % CRT-D Follow-Up
Study (Ref. #) Size (n) {n) {n) Age (yrs) (%) (%) Cardiomyopathy (%) Devices Duration (months)
Al-Khatib et al. (15) 151 76 75 63.0 725 = 585 18 12.0
TRUST (16) 1,338 908 431 63.7 425 28.75 67.0 0 12.0
CONNECT (17) 1,997 1,014 983 65.1 71.1 28.9 62.4 = 15.0
EVOLVO (18) 200 99 107 67.5 785 30.5 46.0 91 16.0
SAVE-HM (19) 36 18 18 62.7 86.1 = = 0 26.3
MORE-CARE (20) 148 76 72 67.5 73.6 27.0 48.0 100 12.0
ECOST (21) 433 221 212 61.6 88.2 349 65.4 0 24.2
EVATEL (14) 1,501 751 750 59.5 85.0 - 63.0 0 12.0
IN-TIME (7) 664 333 331 65.6 80.6 25.8 69.0 58 12.0

Parthiban N. JACC 2015;65:2591-600




Parthiban N.: Metaanalyza 9 studii

FIGURE 2 All-Cause Mortality

Celkova mortalita

Study Name Odds Ratio and 95% Cl
Starsi systém
Vyzad uj ici —>  Medtronic Al-Khatib Study
| , . ) EB TRUST
spolupracli pacienta Medtronic CONNECT

Medtronic EVOLVO
Medtronic MORE-CARE

EB ECOST
&8 IN-TIME ——

OR: 0,83; 95% Cl 0,58-1,17; p = 0,285 001 01 1 10 100

Favors RM Favors 10

Parthiban N. JACC 2015;65:2591-600



V CV mortalité vyrazné
lepsi vysledek studie IN-
TIME

Redukce neopravnénych

vybojl je jasna vyhoda
RM

Zadny efekt na detekci
sinovych arytmii

Jednotné kratsi doba od
vzniku k reseni
problému

A B
Cardiovascular Mortality Effect of RM on Inappropriate ICD Shocks
Study Name Odds Ratio and 95% CI Study Name 0dds Ratio and 95% CI
&5 TRUST Medtronic Al-Khatib Study
Mecttronlc MORE-CARE a5 ECOST —-—
45 ECOST Bio, BS, Medissv  EVATEL ]
25 IN-TIME - *

0.01 01 1 10 100

Fewer Inappropriate  Fewer Inappropriate

FavorsRM  Favors 10 Shocks With RM Shocks with 10

C
Effect of RM on Atrial Arrhythmia Detection

Effect of Time to Clinical Event Detection to
Clinical Decision

Study Name Odds Ratio and 95% ClI Study Name Difference in Means and 95% CI
Medtronic Al-Khatib Study e 25 TRUST -
&5 TRUST Medtronic CONNECT ]
Medtronic CONNECT Medtronic EVOLVO

Medtronic EVOLVO

ic MORE-CARE
Medtronic MORE-CARE Medtronic

@ ECOST
o Pt;gh mo.l 1 " IAD l ‘Ilt.'l('.)h . -50.00 -25. 00 0.00 25.00 50.00
AN MR R o

Parthiban N. JACC 2015;65:2591-600



Parthiban N.: Metaana

Vliv na pocet hospitalizaci

Study Name

Al-Khatib Study
TRUST
CONNECT
EVOLVO
SAVE-HM
MORE-CARE
EVATEL

0.01

Fewer hospitalizations Fewer hospitalizations
with RM

Odds Ratio and 95% Cl

0.
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10

with |0

100

vza 9 studii

Vliv na pocet neplanovanych
navstev ambulance

Study Name Point (raw) and 95% Cl
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ECOST B
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Parthiban N. JACC 2015;65:2591-600



Parthiban N.: Metaana

Vliv na celkovy pocet

vyboiju

Neovlivhén

Study Name

Al-Khatib Study
CONNECT

MORE-CARE
ECOST

yza 9 studii
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Stu d |e | N _Tl I\/l E * Sledovani telemonitorace

— OsSetrujicim persondlem

e Zarazovaci kritéria“ — K zabranéni prehlédnuti vyznamnych
—  NYHA II-1I] udalosti i tymem v Lipsku
— LVEF<35% * Prdmeérny reakeni ¢as byl 1 den do

— Implantovan 2D &i CRT-D Biotronik Lumax kontaktu pacienta a 2 dny ke kontrole

« Celkem 664 pacientl randomizovano * Systém upozornoval na chybéni zprav
trvajici 2 3 dny

Telemonitoring Controlgroup pvalue

group(n=333) (n=331)

— 333 osob s telemonitoraci

Worsened 63 (18-9%) 90(272%)  0-013*
|_Death 10 (3-0%) 27 (8-2%) 0-004* |
Overnight admission to hospital for worsening heart failuret 23 (6-9%) 27 (8:2%)
Worsened NYHA functional class and global self-assessment 0 (0-0%) 1(0-3%)
Worsened NYHA functional class only 23(6-9%) 31(9-4%)
Worsened global self-assessment only 7 (21%) 4(1-2%)
Improved$ 111 (33:3%) 105 (31:7%)

Unchanged 159 (47-8%) 136 (41-1%) - Hindricks G. Lancet 2014;384:583-90



IN-TIME

Number of patients Number of events Odds ratio (95% Cl) p Phntersction
value
Tele- Control Tele- Control
monitoring  group monitoring  group
group group
Age (years) 071
<67 years 182 170 29 37 I e 068 (0-40-117) 016
>67 years 151 161 34 53 — 059 (0-36-0-98) 0.042
LVEF within 3 months
of enrolment™ 058
=25% 168 166 36 46 - 071 (0-43-118) 018
=>25% 150 151 25 39 s 057 (0-33-1.01) 0-054
Sex 071
Men 274 262 53 71 — 0-65(0-43-0-97) 0034
Women 59 69 10 19 » 054 (0-23-1-27) 016
NYHA at enrolment® 016
] 150 135 16 29 —_——— 0-44 (0-23-0-85)  0.014
1 182 196 47 61 — 077 (0-49-1.21) 026
NYHA at 1 month™ 053
K 233 223 42 54 T— 0-69 (0-44-1-08) 011
11-Iv _ 99 108 21 36 ————-—————— 0-54 (0-29-1-01) 0-053
History of atrial fibrillation* 0-044
No 257 238 50 55 — 0-80(0-52-1-24)  0-32
Yes 76 92 13 35 & ————— 034 (0.16-0.70) __0-003
Device type 058
ICD 143 13 20 30 | . — 055 (0-29-1-02) 0-058
CRT-D 190 200 43 60 i . 0-68 (0-43-1-08) 0-10
ACE/ARB use at enrolment 031
No 26 45 9 15 - 106 (0-38-293) 091
Yes 307 286 54 75 —a— 0-60 (0-41-0-89)  0-011
All 333 331 63 90 — 0-63 (0-43-0-90) 0.012
f TTT T 11T 1T ]
5 5 01
< —_—
Telemonitoring worse Control worse

PocCet kontrol byl vysSi v monitorované skupiné (958 versus 844)

Hindricks G. Lancet 2014;384:583-90



Do vyctu studii chybi

e Studies PM ° Reg|stry
— PREFER (2009, Medtronic) — ALTITUDE (BS)

* Cas k diagndze problému o 5 i
vyzadujiciho zdsah je s RM * Pacienti s RM maji 0 50 %
kratsi nizSi mortalitu (selekcni

— COMPAS (2011, Biotronik) bias?)
* RM bezpeé&né redukuje — MERLIN (SJM)

pocet amb. navstév
* RM umoznuje Casnegjsi
detekci problému

e Adherence k monitoraci
zlepsuje preziti

Crossley GH. JACC 2009;54:2012-9 Saxon LA. Circulation 2010;1222359-67

Mabo P. Eur Heart J 2012;33:1105-11 Varma N. JACC 2015;54:2601-10



/cela pominuty byly studie

» Zabyvajici se algoritmy detekce . . _ 5
Srdeénl’ho Se'ha’nl’ — Snaha je monitorovat multisenzorové

— Nitrohrudniimpedance * MultiSENSE study (BS)
* Pfi kombinaci senzoru senzitivta 70

%, specificita 85,7 %, PPV 11,3 %

00% -

5% —m— sensitivity

—o- specificity * Jinymiimplantaty, nez PM, ICD, CRT
— Senzor CardioMEMS méfri tlak v plicnici

22 * Ve studii CHAMPION snizeni
hospitalizaci pro srdecni selhani 033-48

50% ~

0% \

Optivol Threshold (Ohm.day)

* Monitorace neimplantovanymi

— Praktickému vylui,itl’,Op,tiVoI (_n.it.rohrudnl' pristroji ...
impedance) brani nizka specificita

Boehmer JP. JACC HeartFailure 2017;5:216-25

Yeenbul@yyAm ) Cardiol 2007;99:554-7 Abraham WT. Lancet 2016;387:453-61
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/aver

* Monitorace implantabilnimi ¢ Potencialné by mohla:
pristroji umoznuje: — Sni%it vyskyt embolizaéni CMP

— V¢asnou detekci problém( * Ve studii IMPACT vSak
neovéreno

— Snizeni frekvence
ambulantnich kontrol pri
zachované bezpecnosti

— Pri maximalnim vyuziti vSech
prostredkd snizit mortalitu (u
pacientl s anamnézou FiS?)

— Omezeni vyskytu
neopravénych vyboju

Healey JS. Eur Heart J 2015;36:140-2



Technik PROBLEMY:
echniku PriliSs mnoho dat

mame 7 LR 4 7 v 7
Ochrana soukromi (v jinak znamém prostredi)
Every breath you take HEEEEEYYIll s
Every move you make 3
Every bond you break
Every step you take

I'll be watching you

AILITTLE{PRIVACY/PLEASE!

Google ?
DALKOVEMU SLEDOVANI PATRi BUDOUCNOST!!!



