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- Uomo, 74 aa, iperteso, diabete (in tp dietetica) 
-  All’ipermercato pre-sincope  118: BAV totale 
con bassa FC  atropina e.v.  PS 
 
 

Caso clinico 
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- Uomo, 74 aa, iperteso, diabete (in tp dietetica) 
-  All’ipermercato pre-sincope  118: BAV totale 
con bassa FC  atropina e.v.  PS 
-E’ in tp con ACE-I, Amlodipina, Clopidogrel 
 
 

Caso clinico 
Istituto di Cardiologia 
Università di Bologna 



-74 aa … tp con ACE-I, Amlodipina, Simvast, Clopidogrel … ma 
perchè… 
-A 58 aa Ip art  
-A 68 anni disartria a rapida risoluzione  al PS PA 170/100 ; TC 
neg; ECG con bradi sinus e BBD;  Doppler carot, Test coag, Eco e 
Holter neg. No PFO. Dgn: TIA emisferico dx. Tp  ASA, ACE-I , 
amlodipina.  
- In seguito dgn diabete controllato da dieta  
-Un mese prima di questo ricovero (a 74 aa)  afasia per 10 min  
al PS PA 140780, TC neg, ECG con BAV I gr e rit aspec con dev A 
dx.  TC a 7 gg modesta ipodensità reg cerebr med  sn di dubbio 
significato. Doppler e test coag nn. Dgn TIA emisferico sn.  
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Dopo mezz’ora circa  



Si programma impianto PM DDD eseguito nella stessa giornata 



Pz con FA transitoria dopo atropina e storia 
TIA. Eseguito impianto PM … come gestire il 
caso ? 
1 ♥ Prosegue clopidogrel 
2 ♥ ASA + clopidogrel 
3 ♥ Anticoagulante sospendendo Clopidogrel 
4 ♥  Anticoagulante e clopidogrel 
5 ♥ Holter fra 1 mese e periodicamente per valutare se 
FA “spontanea” e “silente”  
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Come stratifichiamo il rischio tromboe-
embolico ?  

Caso clinico 
Domanda Istituto di Cardiologia 

Università di Bologna 



CHADS2 = 4 
CHA2DS2VASc = 5 

Caso clinico 
Domanda Istituto di Cardiologia 

Università di Bologna 



Stroke Risk Stratification in AF 
CHADS2 CHA2DS2-VASc 

Risk Factor Score 
Cardiac failure 1 
HTN 1 
Age ≥75 y 1 
Diabetes 1 
Stroke 2 

Risk Factor Score 
Cardiac failure 1 
HTN 1 
Age ≥75 y 2 
Diabetes 1 
Stroke 2 
Vasc dz (MI, PAD, aortic ath) 1 
Age 65-74 y 1 
Sex category (female) 1 

Lip GY, Halperin JL. Am J Med. 2010;123(6):484-488. 
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Relationship between 
CHA2DS2-VASc score 
and annual risk of 
stroke 

Total Score Annual Risk of Stroke 
(%) 

   0   1.9 
    1   2.8 
    2   4.0 
   3   5.9 
   4   8.5 
   5   12.5 
   6   18.2 
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Sources of Cardioembolism 

Nonvalvular 
Atrial Fibrillation 

Acute MI 
LV thrombus 

Valvular heart 
disease 

Prosthetic 
valves 

Other less 
common sources 

(PFO, ASA, 
aortic debris, etc.) 

Cerebral Embolism Task Force, Arch. Neurol 1986; 43: 71-84 



Paroxysmal Atrial Fibrillation Is More Prevalent than Persistent 
Atrial Fibrillation in Acute Stroke and Transient Ischemic Attack 

Patients 
T. Rizos, A. Wagner, E. Jenetzky, P.A.  et al 

 
692 patients with ischemic Stroke (in 69%) or TIA (in 31%) 
 
- History of AF in 19.7% (parox AF: 47.1%, pers-permanent AF: 
52.9%) 
- New AF diagnosed in Emerg Dept in 3.8%  (parox AF: 61.5%)  
- New AF diagnosed with monitoring during a 3-month follow up in  
5.2% (parox AF: 62.6%)ù 

 
Paroxysmal AF occurs more often than persistent-permanent AF 
in stroke/TIA patients.  
As effective stroke prevention is available for AF, it is important to 
develop and evaluate sensitive methods for detecting parox AF 

 
 

Cerebrovasc Dis 2011;32:276-282  



“silent” AF detected in 5% of cryptogenic 
strokes associated with PFO  



Overt AF 

Silent AF 

Overt AF 

silent AF can be a 
silent killer ! 



 

Cox model adjusted for differences at baseline: no differences in 
outcome (mortality; stroke) 

between symptomatic and asymptomatic pts 



-74 aa … tp con ACE-I, Amlodipina, Simvast, Clopidogrel … ma 
perchè… 
-A 58 aa Ip art  
-A 68 anni disartria a rapida risoluzione  al PS PA 170/100 ; TC 
neg; ECG con bradi sinus e BBD;  Doppler carot, Test coag, Eco e 
Holter neg. No PFO. Dgn: TIA emisferico dx. Tp  ASA, ACE-I , 
amlodipina.  
- In seguito dgn diabete controllato da dieta  
-Un mese prima di questo ricovero (a 74 aa)  afasia per 10 min  
al PS PA 140780, TC neg, ECG con BAV I gr e rit aspec con dev A 
dx.  TC a 7 gg modesta ipodensità reg cerebr med  sn di dubbio 
significato. Doppler e test coag nn. Dgn TIA emisferico sn.  
 
 
 

Caso clinico 
… quale antitrombotico… 

“idealmente” ?  
Istituto di Cardiologia 
Università di Bologna 



 



Stroke Prevention in Atrial Fibrillation 
… A NEW PERSPECTIVE …  

  

Treatment Stroke Risk 
(%/year) 

No Therapy 4.5 
ASA 3.7 

ASA + Clopidogrel 2.8 
Warfarin 1.7 

Dabigatran 110 1.5 
Dabigatran 150 1.1 

76% 





• It is important to detect silent 
AF, BUT how to detect it ?   





 



AF Monitoring Options 

Yes 

Yes 

Yes 

Yes 

No 

No 

Yes 

Yes 

Continuous 

Implanted 

Under skin 

3 on skin 

On wrist or 
2-3 on skin 

On skin 

3 on skin 

3 on skin 

10 on skin 

Electrodes 

Discontinuous Minutes/ 
day 

Transtelephonic ECG 
monitoring 

Implanted Continuous Insertable loop 
recorder 

Implanted, PM/ICD pt. Continuous Pacemaker, ICD 

7 – 28 days External loop recorder 

Comments Storage Technology 

Direct transmission Continuous,  
(<28 days)  

Mobile cardiac 
outpatient monitoring 

Only symptomatic 
events 

7 – 28 days Event recorder 

24 – 48 
hours 

Holter 

< 1 minute ECG 



Different monitoring methods to 
detect  AF : variable sensitivity 

30-day 
Monitor 

7-day Monitor 

Quarterly 
Holter 

Annual Holter 

Method 

65% 64.6% 

48% 48.9% 

53% 54.2% 

31% 31.3% 

Botto 
2009 

Ziegler 
2006 

Botto  ,Boriani et al. JCE. 2009;20:241-248 
Ziegler et al. Heart Rhythm. 2006; 3: 1445-1452 

SENSITIVITY  





Detection of Recurrent AF 
Electrocardiographic vs Implanted Device Recording  

The issue of “silent AF” 

FU=follow-up. 
Israel et al. J Am Coll Cardiol. 2004;43:47-52. 
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Baseline FU1 FU2 FU3 FU4 FU5 FU10 FU9 FU8 FU7 FU6 
n=110 110 110 110 85 73 15 25 39 48 60 

P<.0001 

Implanted device 

ECG 



AF monitoring with devices: Cardiac Compass 

AF/AT episodes 
per day 

Treated AF/AT per 
day 

AF/AT hours 
per day 



How to interpret 
device diagnostics on AF?  

What AF duration or amount of AF burden 
is clinically significant ? 
 

1.30 seconds 
2.5-6 min 
3.1 hour 
4.6 hours 
5.24 hours   
 



Any arrhythmia that has the ECG 
characteristics of AF and lasts 
sufficiently long for a 12-lead ECG to 
be recorded, or at least 30 s on a 
rhythm strip, should be considered 
as Atrial Fibrillation. 

EHJ 2010 



How to interpret 
device diagnostics on AF?  

What AF duration or amount of AF burden 
is clinically significant ? 
 

• 30 seconds NO! 
• 5-6 min 
• 1 hour 
• 6 hours 
• 24 hours   

 



Device detected subclinical atrial tachy predict clinical arrhythmias 
HR 5.56 (3.78–8.17), P<0.001 

Episodes of 
subclinical 
AT/AF (> 6 min, 
≥ 190/m)  
were almost 8 
times as 
common as 
episodes 
of clinical AF 



Device detected subclinical atrial tachy predict stroke/ syst embolism  
HR 2.49 (1.28–4.85), P=0.007 



Population attributable risk of Stroke/Syst Emb associated with AT/AF = 13% 



The conundrum of AF burden.  
The term “AF burden” has been proposed as 
the total amount of time spent in AF per 
monitored time period… 
Mainly driven by the technical accuracy of AF 
detection, a duration of > 5-6 min has been 
associated with stroke and death…. 
There is a clear need to unify the definitions of 
AHRE across device manufacturers,… 
 
 
 

P. Kirchhof et al. Europace 2012;14:8-27 



P. Kirchhof et al. Europace 2012;14:8-27 



AF-related stroke risk and decision making 
 

Is it possible to improve antithrombotic prescription on the 
basis of DEVICE-DETECTED AF BURDEN ? 

?  



ANGELS of AF 

Patient Report to 
Physicians 

  
• Patient data 
• AT/AF hystory and 

recurrences  
• Thromboembolic risk 

• CHADS2 and ACCP 
• Anticoagulant therapy 

Clinical 
Service 

 



In Angels of AF arm (46% pts on OAC at baseline) reports on AF burden  
(AF/AT > 171/m ≥ 6 hrs)  + CHADS/ ACCP risk  

triggered institution of OAC in 10.5 % and APL  tx in 1% of pts  

Circulation Cardiovasc Qual Outcomes, E-pub February 28, 2012 

3438 PTS 



More 
thromboprophylaxis ! 

More  
anticoagulation ! 

Circulation Cardiovasc Qual Outcomes, E-pub February 28, 2012 

3438 PTS 



Camm J.: Oral presentation at ESC on Aug 30th 2009  

Meta-analysis of ischaemic stroke  
or systemic embolism 

W vs placebo 

W vs W low dose 

W vs ASA 

W vs ASA + clopidogrel 

W vs ximelagatran 

W vs dabigatran 150 

0 0.3 0.6 0.9 1.2 1.5 1.8 2.0 
Favours warfarin Favours other treatment 

Category 





 
Detection of  

AF burden (> 5 min)  
through implanted 

devices as signpost  for  
AF- related stroke risk 

and basis for 
appropriate decision-

making  both in 
secondary and primary 

prevention   

ILR 

Pacemaker 

ICD 

Diagnostics data 
on AF burden  

Implantable 
devices 

 

New perspective  



Furman S  
Cardiac pacing - an endless 
frontier 
Med Instrum. 1973 May-Aug;7(3):168-9. 

 
… role of devices today:  
to provide not only 
therapy but also  
diagnostic information 
through monitoring 



 


