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Udruzenje za poremecaje srcanog
ritma Crne Gore
Misija
«  Put zdravog tijela u zdravom duhu
«  Aktivha promocija zdravih stilova Zivota

* Razvijanje kulture odrzavanja zdravog srca

 Ukazivanje na znacaj redovnih sistematskih odnosno preventivnih i kontrolnih
kardioloskih pregleda

 Edukacija Sire javnosti pacijenata, njihovih porodica, ljekara i drugih ostalih
zdravstvenih radnika o ranom prepoznavanju simptoma oboljenja srca

 Ukazivanje na znacaj prevencije, rane dijagnostike i blagovremenog, savremenog
lijeCenja bolesti srca



Udruzenje za poremecaje srcanog
ritma Crne Gore

Misija
e Naucno istrazivacki rad

 |zrada, priprema i sprovodenje projekata vezanih za srCane aritmije i druge
kardiovaskularne bolesti

e Organiziranje tribina, strucnih predavanja, seminara, konferencija i ostalih oblika
edukacije i informisanja o kardiovaskularnim oboljenjima

* Organiziranje manifestacija povodom obiljezavanja Svjetskog dana srca, Nedjelje
atrijalne fibrilacije i slicnih dogadaja

e Saradnja sa Institucijama iz okruzenja ili drugih regiona
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Atrijalna fibrilacija
* Jedno od najcescih oboljenja srca i hospitalizacija
* Veliko opterecenje za sve zdravstvene sluzbe

* (Ocekuje se udvostrucvanje prevalence kao posledica:

Starenja stanovnistva

Sve ucestalijih komorbiditeta

PoboljSanje znanja o atrijalnoj fibrilaciji
Pristupacnije nove tehnologije za detekciju



Normal Atrial Fibrillation

Left atrium

Right atrium
Sinoatrial node
(pacemaker)
Atrioventricular
node
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Impacts and outcomes associated with
clinical AF
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Patient symptoms

] - Palpitations
» Shortness of breath
- Fatigue
* Chest pain
= Dizziness

* Poor exercise capacity
* Fainting (syncope)

- Anxiety

* Depressed mood

* Disordered sleep

Adverse outcomes

« Recurrent

hospitalization
+ Heart failure
* lschaemic stroke
* Thromboembolism

Healthcare and society

- Increasing prevalence

» High economic cost

* Impact on individuals,
families and communities

- Cognitive decline and
vascular dementia

* Depression

= Impaired quality of life

* Death

Doubling of AF
2010 —* 2060

Lifetime risk
lin5—»lin3

1-2% of healthcare
expenditure

@ESCc—



Multidisciplinary approach to AF
management

Atrial fibrillation
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- Lifestyle help Avoid stroke and Reduce symptoms - Primary care
L B thromboembolism by rate and S
+ Cardiology rhythm control + Pharmacy
+ Internal medicine + Mursing
+ Mursing care + Primary care + Primary care +« Family/carers
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« Meurology « Electrophysiology
* Mursing care » Cardiac surgeons
« Anticoagulation + e-Health
services
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Patient pathway for AF-CARE

BOG0 Patient-cantrad AF management with a multidizciplinary approach (Class 1)

Comorbidity and risk factor management

Heart failure Overweight Dln'tructlue s.laep
or chese

mmmmm =
Other risk factors/
g

comorbidities
Avoid stroke and thromboembolism
Risk of Use locally-validated
I:hmnim-r —»  riskscore s Chaice of — Assess — RSt
or CHADS VA anticoagulant bleeding risk bleeding

mcicm\ps,\m
score = |
(Class llz)
- }MIMW

{Chslh]

Reduce symptoms by rate and rhythm control

See patient pathways for:
First-dizgnosed AF Paroscysmal AF Persi AF Permanent AF
Consider:

Rate control drugs  Cardioversion  Antirrhythrmic drugs  Catheter ablation  Endascopichybrid ablstion  Surgical ablation  Ablate and pace

Evaluation and dynamic reassessment
Re-evaluate when AF episodes or non-AF admissions

Regular re-evaluation: & months after presentation, and then at least annually or based on dinical need

ECG, blood tests,
cardiac imagng,
ambulatory ECG.
s
as needed (Chass I}
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athways for patients with paroxismal
atrial fibrillation

Patient with paraxysmal AF

l

Follow AF-CARE for [C] comorbidity and rick factor management & [A] avoid stroke and thromboembolizm

l

Rate control target = resting heart rate =1 10 b.p.m. (lenient control),
with stricter control with continuing symptoms

(Class )
I_ ¥ — LVEF =40% -—@—l
Bets-blocker Combination Beta-blocker, digoxin, Combination
or digoxin =+ rate control therapy diltiazem or verapamil -+  rate control therapy
(Class ) (Chass i) (Chass ) {Class 1)
1. 1
L
. Shared decision-making on riythm control .
(Chass I
*
Antiarrhythmic drug therapy
Stable HFmrEF Absence
HFrEF {LVEF 41-49%). i
(LVEF =40) o e s 4 s o mitimal heart
valvular heart disease isease
v » -
. Amicdarone or Dronedarane. flecainide .
Alr::c::mne dronedarone or propafenone Caﬂne%:' aIJIIa.tlun'
Jeesl] {Chass I} {Chiss 1) el )
Sotalal Sotalol
(Class llb) {Chass llb)
1 r

Recurrence of AF symptoms ~ «

+
Shared decision-making

[ (Class 1} 'ﬁ

If failed antiarrhythmic If failed catheter
drug therapy ablation
* * * I
Catheter ablation Re-do catheter ablation Surgical'hybrid ablation Antiarrivythmic drug
(Clasz 1) (Class =) (Class k) therapy (see above)
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Pathways for patients with persistent
atrial fibrillation

Fatient with persistent AF

Follow AF-CARE for [C] comarbidity and risk factor management & [A] avoid stroke and thromboembolism

Rate cantrol target = resting heart rate €110 b.p.m. (lenient contral),
with stricesr cantrol with continuing symptoms

(Class Bz}
i
—F — LVEF <40% ——
) +
Beta-blocker Cambination Beta-blocker, digrdn, Combination
or digaxin =+  rate control therapy diltiazemn or verapamil —=  rate control therapy
(Chsz (Class liz) (Class ) (Class lla)
L ;
¥
Shared decision-making on rhythm control
(Clasz )
T
‘
Haemadynamic instabiity (Class 1)
i Fart of rhythm control strategy (Class 1) —
cardioversion
Clarify benefit from sinus rhythm (Class k)
)
Antiarrhythmic drug therapy
Seable HFmrEF e
HFrEF (LVEF 41—45%), -
(LVEF <40%) coronary heart dissase, b o
vahyular heart disease I
'
l | l
Amiodarons Amiodaran or e ey Cathater sblation®
(Chasz I il =it e sz (Chasz k)
(Clasz 1) (Chss 1)
Sotalol Sotalol
(Class Ik} {Class )
Recurrence of AF sympeams =
'

*

Shared decision-making, cansidering all rhythm control options

(Class 1) - ]
)
¥ failed angarrhythmic If failed cathecer

drug therapy shiaticn

N S !

- . , -

i b i ! ! 3
Catheser  Endoscopic! Re-da Endascopic Antiarchythmic Consider
sblation  kybrid shition cathecer hybrid o drug theragy rate contral
(Chass 1) (Chass 1) shlatan surgical ablation {see sbove) strategy
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athways for patients with permanent
atrial fibrillation

Patient with permanent AF

¥

Fallow AF-CARE for [C] comorbidity and risk factor management & [A] avoid stroke and thromboembolizm
* 1 ]
LVEF <40% LVEF >40% Severely symptomatic and
HF haspitzlization

l l l

Initiate beta-blocker i - Iilutlazr Atrigventricular node
e Ly ablation and CRT
{Class 1) ETEE {Class lla)
(Chss )
! !
Evaluation and dynamic Evaluation and dynamic
reassessment reassessment
I *
Rate control tarpet = resting Rate control tarpet = resting
heart rate =<[10 bpm. heart rate <l 10bpm
(lenient control), N {lenient control), .
with stricter control z with stricter control J
with continuing symptoms with continuing symptoms
(Clazz lla) (Class 1)
1 '
® ®
ki 7
Conti Combination Cantinue beta-blacker, CD;I:Idlmtan be!;-h.lodeﬂ'
gy ﬁ"“"““'d‘“. beta-blocker with digoxin, digoxin, diltiazem ""'mg::'l":m d‘.m. -
[Classg ) avoiding bradycardia or verapamil e brldycagrdia
{Class llz) {Class I} (Class Ila?

l I ] l

Rate control target = resting heart rate =1 10 b.p.m. (lenient control), with stricter control with continuing symptoms

(Class 1)
f 1 :
® :
Cantinue review and follow-up az per Intensify rate control therapy under
AF-CARE approach abservation

N
*

EBvaluation for atrioventricular node
ablation in combination with pacemaler
(Class lla)
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Management of key comorbidities to
reduce AF recurrence

' o e

Shared 1 i r \ Focus on key
decision-making - by, | risk factors
Setting individual Behavioural
targets for change
comaorbidities "
and risk factors = i B ..
Achievable L ® Provide information
targets without overloading

Suggested approach and targets

Integrated Identify and actively manage all risk factors and comorbidities
management (Class 1)

Blood pressure treatment with target 120129 mmHg /

Hypertension 7079 mmHg in most adults (or as low as reasonably achievable)
Key targets fchss )
i Optimize with diuretics to alleviate congestion appropriate.
Rilure medical therapy for reduced LVEF. and 3GLT2 inhibitors for all [
(Class I)
s Effective glycaemic control with diet/medication(s)
Diabetes (Class I)
Wvieight loss programme if overweight fobese,
Obesity with [0% or more weight loss
(Class I)
Slee Management of obstructive sleep apnoea to minimize
i cga apnoeic episodes
an (Class Ilb)
Physical Tailored exercise programme aiming for regular
activity moderate/vigorous activity
(Class I)
Alcohol Reduce alcohol consumption to 3 or less standard
intake drinks per week
(Chass I
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Relevance of echocardiography in the

AF-CARE pathway

AF-CARE Objective for
pathway imaging
To identify

comorbidities which
are associated with
recurrence and

Comorbidity and risk progression of AF

factor management

To determine
stroke risk, choice
of anticoagulant
drug and ensure
safety for
cardioversion

Avoid stroke and
thromboembolism

To determine optimal
choice of rate and
rhythm control
strategy and likely
success of ablation

Reduce symptoms
by rate and
rhythm control

To detect changes in
the patient's heart
structure and function
which would affect
their management plan

Evaluation and
dynamic
reassessment

Assessment

Left ventricular ejection fraction,
wall motion abnormalities, diastolic
indices, right ventricular function and
left ventricular hypertrophy to
determine subtype and aeticlogy of
heart failure

Detection of pericardial fluid or
pericardial disease

Detection of valvular disease

Detection of heart failure for
CHA, DS.-VA score

Detection of moderate-severe
mitral stenosis to determine choice
of anticoagulation
Transoesophageal echecardiogram
for left atrial appendage assessment
to exclude thrombus prior to
cardioversion

Left ventricular ejection fraction to
determine choice of rate control
Severity of valvular disease to
determine choice of rhythm control
Left ventricular size and function to
determine choice of rhythm contral
Left atrial size and function to
determine risk of arrhythmia
recurrence following ablation

Reassess known valve disease for
INCrease in severity

Reassess left ventricular size and
function if there is a change in the
patient’s clinical status or symptoms

Example of
pathology

Cardiac amyloid

L=

Clot in LAA

Severe LV
impairment

Mixed mitral
valve disease




Non-invasive diagnostic methods for
AF screening

ECG-based methods

Diagnostic for AF if diagnosis is confirmed by a physician
(Class I)

No of leads lorl 6 =6

Tracing “_““L.l.umuh‘w

Non ECG-based methods

Mot diagnostic (may be indicative for AF)

IR (O PPG 'LEFh““‘* S“"‘;
Method palpation cardiography speaker
Contact Contactless Contactless
| I T TS o P
i J|I|||||llll!1“||||||||||||||'||II ML
Tracing rfr.l-l.nl.u,u-l_.-._,rr- IR ey
[WetietMasgsmbdt
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Tools for AF screening

Tools for AF screening

{i} Pulse palpation’®*®
(i} Use of artificial intelligence algorithms to identify patients at risk'®*
(i) ECG-based devices
(2} Conventional ECG devices
{1) Classic 12-lead ECG "%
{2) Holter monitoring (from 24 h to a week or more)'™*
{3) Mobile cardiac telemetry (during hospitalization)'™**
{4) Handheld devices'™> "
{5) Wearable patches (up to 14 days)""%*"%"
(6) Biotextiles {up to 30 days)'"** 1772
{7) Smart devices (30 5)'™1"!
(b} Implantable loop recorders (3-5 years)'™ = ""*
(v} Mon-BECG-based devices
(2) Photoplethysmography and automatic algorithms: contact (fingertip, smart device, band) and contactless (videg)' '™ "%
(b} Oscillometry (blood pressure menitors that derive heart rhythm regularity algorithmically)' "1
(<) Mechanocardiography (accelerometers and gyroscopes to sense the mechanical activity of the heart)"™™
{d) Contactless video plethysmography (through video monitoring)’"* "=

(g] Smart speakers (through the identification of abnormal heart rate patterns}“m

ECG, alectrocardiogram.

£ ESC 2004



Approaches to screening for atrial
fibrilation

acreening Population Setting for Type of Follow
approach example AF detection SCreening AF-CARE
Invasive or
Aftar Patients with . mon-invasive ECG
thromboembolic - > embolicstroke of o TRCOAET g
Evant unknown source LSt MORROMNG Comarbidity and risk
(Class 1) factor maragement
Fatient
informed _ "":;i' hy Ed”"h}r" IEch Avoid stroke and
Ad-hoc to about Age =B5 years, At the time of Comirm thromboembolism
of AF thromboembolism contact rhythm assessment
detaction (Class ) £
Reduce 5}1_mmn15 by
rate and rhiythm control
EEE&SE?E* ‘:’Eﬂ;s e Population-based .
In patients with years or regional
risk factors * c D*EEF " * screening . Mon-imasive ECG "° :
H;-—, B programmes (Clasz lla) Bvaluation and

dynamic reassessment
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Handheld devices

MyDiagnostick

AliveCor

Sinus rhythm

Atrial fibrillation




Smartwatch

Clinical Use Cases

 Smartwatch - screening tool
e Screening in general population
* Monitoring in high-risk groups

* Symptom-triggered rhythm checks



Smartwatch Advantages

Accessible & widely adopted
Consumer wrist devices

ECG (1-lead) or PPG-based detection
Event-driven or automated alerts
Patient-initiated ECG

Good for symptom correlation



Smartwatches

Evidence

* High sensitivity for AF detection
 Many studies compare with 12-lead ECG

e Effective population screening tool



Smartwatch

Limitations

Single lead ECG only

* Short ECG recordings

* Possible false alarms required medical confirmation

e Accuracy can be influenced by activities and hand position

* Irregular accuracy across brands



Patch Monitors

Clinical Use Cases

* Unexplained palpitations
* Syncope evaluation
e Suspected paroxysmal AF

e Post-ablation rhythm monitoring



Patch Monitors

Advantages

e Patch - diagnostic tool
* 14-day patches ™ AF detection by ~50%

» Useful in syncope & palpitations

Often superior to 24 h Holter



Feature

Duration of Monitoring

Comfort for Extended Use

Battery/Power
Requirements

Data Accuracy

Wearer Interaction

Use Case

Maintenance

Cost

Health Monitoring Focus

Smartwatch

Long-term (1-7 days per
charge, but may need
regular charging)

May be bulky or
uncomfortable for 24/7
wear

Regular charging (often
daily or every few days)

Good for general health
tracking, but less accurate
for medical purposes

Requires user interaction
(touchscreen, app)

General fitness tracking,
sleep tracking, heart rate
monitoring

Requires regular charging
and updates

Moderate to high
(depends on brand/model)

Multi-functional (fitness,
sleep, heart rate)

Smartwatch vs Patch monitoring

Patch Monitoring

Long-term (days to weeks
depending on patch type)

Often more comfortable
for continuous wear
(small, discreet)

Can last from days to
weeks on a single patch

High accuracy (especially
for specific conditions like
diabetes or ECG)

Minimal interaction,
passive monitoring

Chronic condition
management (e.g.,
diabetes, heart disease)

Patches need replacement
(typically after several
days)

Often high, especially for
medical-grade devices

Specialized (e.g., glucose
monitoring, ECG)
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Reveal LINQ

Journal of the American Heart Association

ORIGINAL RESEARCH

Global Results of Implantable Loop
Recorder for Detection of Atrial Fibrillation
After Stroke: Reveal LINQ Registry

Kazunori Toyoda @, MD; Kengo Kusano @, MD; Yasuyuki Iguchi @, MD; Takanori Ikeda, MD;

Itsuro Morishima @, MD; Hirofumi Tomita &, MD; Taku Asano @, MD; Teiichi Yamane @, MD;

Ichiro Nakahara 2, MD; Eiichi Watanabe, MD; Junjiroh Koyama &, MD; Ritsushi Kato &, MD;

Hiroshi Morita @, MD; Teruyuki Hirano &, MD; Kyoko Soejima @, MD; Shingen Owada @, MD;

Haruhiko Abe &, MD; Masahiro Yasaka @, MD; Toshihiro Nakamura @, MD; Scott Kasner &, MD;

Andrea Natale @&, MD; Sean Beinart, MD; Alpesh M. Amin @, MD; Erika Poulict @, MS; Noreli Franco &, PhD:
Kazuhiro Hidaka @, PhD; Ken Okumura @, MD

BACKGROUND: We aimed to quantify the incidence of atrial fibrillation (4F) in patients with cryptogenic stroke globally, as well as
separately in patients in and outside of Japan, using an implantable loop recorder from a prospective, observational, Reveal
LING Reugistry.

METHODS AND RESULTS: Patients developing cryptogenic stroke and monitored by implantable loop recorder for searching AF
weere studied. The primary end paint was incidence of AF within 26 months after insertion. Secondary end points were recur-
rert ischemic stroketransient ischemic attack and AF-related treatment strategies. A total of 271 patients (61.6£14.3years,
170 men, 60 from Japan) were enrolled from 12 countries, AF was detected in 28.2% at 36months. The meadian time from
enroliment to AF detection was 7.9months. During the first 12 months, the AF detection rate slope was relatively steeper in the
Japanese subgroup versus non-Japanese patients. However, by 3years, the cumulative incidence of AF detection did not dif-
fer between groups. Age was the only variable associated with AF detection (hazard ratio, 1,05 [95% CI, 1.02-1.07] per year),
trending higher in older age groups. Of the 271 patients, 11 (4.1%) developed recurrent ischemic stroke/transient ischermic
attack; AF was detected by implantable loop recorder in only 1 of these patients. Patients with detected AF were more com-
manly taking oral anticoagulation than those without AF at the last follow-up (64.7% versus 25.3%, P<0.001).

CONCLUSIONS: The rate of AF detection was similar to other studies in stroke populations monitored by implantable [oop
recorders, including CRYSTAL-AF (Cryptogenic Stroke and Underlying Atrial Fibrillation), STROKE-AF (Stroke of Unknawn
Cause and Underlying Atrial Fibrillation) and PER-DIEM ({Post-Embolic Rhythm Detection With Implantable Versus External
Maonitoring). Patients with detected AF more commanly initiated anticoagulation than those without AR

Key Words: anticoagulation m atrial fibrillation ® cardioemnbolizm ® cerebral infarction ® cryptogenic izchemic stroke B
glectrocardiographic menitaring




Digitalni nadzor — prednosti za Crnu
Goru

Rani skrining smanjuje komplikacije i hospitalizacije

Omogucava pracenje pacijenata u manjim gradovima i
ruralnim podrucjima

Integracija podataka sa nacionalnom EKG bazom i Al analizom

Omogucava personalizovanu terapiju i brzu reakciju ljekara
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