ACUNTITWHATIKOG aCOEVIC HE

S1arapayxEg aywyng.
NMpéyvwon Oepareia

KAPAIOAOCIKH ETAIPEIA
BOPEIOY EAAALOX

24|25 |26 NOEMBPIOY 2011
ELECTRA PALACE HOTEL
OEZZANONIKH

INNOVATIONS IN
INTERVENTIONAL
CARDIOLOGY &
ELECTROPHYSIOLOGY

40 LYNEAPIO
ENEMBATIKHZ
KAPAIOAOrIIAZ &
HAEKTPOO®YZIONOTIAL |

NPOTPAMMA / PROGRAMME

Dr HAiag ©. ZapBaAng
KapdioAdyog
EmipeAnmc A

KapdioAoyikr KAIVIK)

[. N. "Tlatrayewpyiou”
@eooaAovikn



1899 he provided a description of 1924 Mobitz classified

irregular pulses due to partial blockage second-degree AV block into
of AV conduction which created a type | and type Il using the
progressive lengthening of conduction electrocardio-gram

time
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AV block remains one of the most common reasons for
pacemaker implantation

there are still open questions about the indications for pacing
lack of large, comparative, randomized studies,

The situation may become even more complex when the
conduction disturbance is intermittent

The decision to implant a pacemaker is based, to a large extent,
on the presence of symptoms that are directly related to the
bradycardia caused by the AV block



complete AV block

Complete (3° AV Block)

a number of nonrandomized
studies showing that
permanent cardiac pacing
Improves survival

especially in patients who
experience episodes of
syncope



Permanent pacemaker implantation is indicated for
third-degree and advanced second-degree AV block

Class | indication

e at any anatomic level in awake, symptom-free patients in sinus
rnythm, with documented periods of asystole greater than or
equal to 3.0 seconds or any escape rate less than 40 bpm, or
with an escape rhythm that is below the AV node.

« asymptomatic persistent third-degree AV block at any anatomic
site with average awake ventricular rates of 40 bpm or faster if
cardiomegaly or LV dysfunction is present or if the site of block
IS below the AV node.

« at any anatomic level in awake, symptom-free patients with AF
and bradycardia with 1 or more pauses of at least 5 seconds or
longer.

ACC/AHA/HRS 2008 Guidelines for Device-Based Therapy of Cardiac Rhythm Abnormalities. Circ 2008



Permanent pacemaker implantation is indicated for
Class | indication

* Permanent pacemaker implantation is indicated for second- or
third-degree AV block during exercise in the absence of
myocardial ischemia. (Level of Evidence: C)

« at any anatomic level after catheter ablation of the AV junction.
(Level of Evidence: C)

e at any anatomic level associated with postoperative AV block
that is not expected to resolve after cardiac surgery. (Level of
Evidence: C)

e at any anatomic level associated with neuromuscular diseases
with AV block (Level of Evidence: B)

ACC/AHA/HRS 2008 Guidelines for Device-Based Therapy of Cardiac Rhythm Abnormalities. Circ 2008



Permanent pacemaker implantation is indicated for
Class lla indication

 Permanent pacemaker implantation is reasonable for
persistent third-degree AV block with an escape rate
greater than 40 bpm in asymptomatic adult patients
without cardiomegaly. (Level of Evidence: C)

ACC/AHA/HRS 2008 Guidelines for Device-Based Therapy of Cardiac Rhythm Abnormalities. Circ 2008
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Second-degree block type Il
Mobitz Il

D. Zipes. Circ 1979

TasLE 1. Site of Second-degree Atrioventricular Block

Type of block Normal QRS BBB
Type 1 AVN>>>>HPS AVN>HPS
Type 11 HPS>AVN HPS>>>>AVN
1:1-2:1; fixed
2:1 or greater HPS=AVN HPS> >AVN
Y i . 3 e . . . . | isusuallyinfranodal
;\’“z'f e (either intra- or infra-
jﬂ:{"r\/*ﬂm - Al o His) especially when
= e * W R AT the QRS is wide

1111111111111111111111111111111111111111111111111111




Type Il second-degree AV block

O symptoms are frequent
 prognosis is compromised and
[ progression to third-degree AV block is common and sudden.

v Thus, type Il second-degree AV block with a wide QRS typically
Indicates diffuse conduction system disease and constitutes an
Indication for pacing even in the absence of symptoms



second-degree AV block
Class lla indication for P/M

 Permanent pacemaker implantation is reasonable for
asymptomatic
— second-degree AV block at intra- or infra-His levels found at
electrophysiological study.

— asymptomatic type Il second-degree AV block with a narrow
QRS.

— When type Il second-degree AV block occurs with a wide
QRS, including isolated right bundle-branch block, pacing
becomes a Class | recommendation.

ACC/AHA/HRS 2008 Guidelines for Device-Based Therapy of Cardiac Rhythm Abnormalities. Circ 2008



second-degree AV block type |
Mobitz | or Wenckenbach

S < g usually due to
Vi AJ\\, x L/A /‘R,A
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TABLE 1. Site of Second-degree Atrioventricular Block
Type of block Normal QRS BBB
Type I AVN>>>>HPS AVN>HPS
Type 11 HPS>AVN HPS>>>>AVN

1:1-2:1; fixed
2:1 or greater HPS=AVN HPS> >AVN




Natural History of Chronic Second-degree
Atrioventricular Nodal Block

ECGs in all patients demonstrated episodes of type | second degree
block

electrophysiologic diagnosis of second-degree AV nodal block.
34% had no evidence of organic heart disease, and second-degree AV
nodal block was considered to be idiopathic

— None of the patients (with or without syncope) were treated with
pacemakers

— FU:1395 + 636 days, 1/19 P/M
66% had clinically diagnosable organic heart disease
— FU:1347 + 825 days, P/M:10/15

Among our 56 patients with chronic AV nodal block, 18 had an
associated intraventricular conduction defect.

— All these patients had organic heart disease and
— most presented with either congestive heart failure or syncope

BORIS STRASBERG et al
Circ 1981



second-degree AV block type l
Mobitz | or Wenckenbach

L The natural history is related to the presence or absence of
organic disease

O it is usually benign in the former and more malignant in the latter
] progression to advanced AV block in this situation is uncommon
O pacing is usually not indicated

L unless the patient is symptomatic.



asymptomatic type | second-degree AV block
Class Il indication for P/M

Permanent pacemaker implantation is not indicated
for

« asymptomatic type | second-degree AV block at the
supra-His (AV node) level or that

« which is not known to be intra- or infra-Hisian. (Level
of Evidence: C)

ACC/AHA/HRS 2008 Guidelines for Device-Based Therapy of Cardiac Rhythm Abnormalities. Circ 2008



Survival in second degree
atrioventricular block

590 Shaw, Kekwick, Veale, Gowers, Whistance
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* The presence or absence of bundle branch block
group 1: Mobitz type | block did not appear to influence prognosis
group 2: Mobitz type 1l block e Even patients without major symptoms fared badly
group 3: 2:1 or 3:1 block M-\t anpaced:

DAVID B SHAW et al.
Br Heart J 1985



Is Mobitz type | atrioventricular block

benign in adults?

— Syncopal reason for
referral was defined as a
disturbance of
consciousness (syncope or
presyncope)

— Cardiac reason was
palpitation, breathlessness,
chest pain, or suspected
cardiac failure

— Coincidental reason was
discovery of Mobitz | on the
preoperative ECG, during
the health check, or during
an intercurrent infection or
other disease

Cumulative survival (%)

LT5%

o Cardiac
--#- Syncopal

—e— Coincidental

D B Shaw et al. Heart. 2004
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Life table survival curves for patients with Mobitz |
atrioventricular block who did not receive a
pacemaker and for matched normal populations
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Survival to the first outcome (death, deterioration in
conduction, or symptomatic bradycardia) in patients with
Mobitz | and to death in a matched normal population

Cumulative survival (%)

100
90
80
70
60
50
40
30
20
10

—a— All—first outcome

—&— All—matched normals

o~ No BBB—first outcome
= —marched normals

D B Shaw et al. Heart. 2004
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Groups No. Mean age
Total pre-paced group 102 68.1

First outcome —_‘_f‘—i
Alternative outcome ‘
Class 3 77 67.4
First outcome =
Age cohort 1 14 327
First outcome ——
Alternative outcome —
Class 3 10 33.1
First outcome [ | X
Mobitz | was not

Age cohort 2 17 57.6 . c
9 ;hmiézzzzizzmz — benign in most of those
e o = studied who were aged >

First outcome

[

Age cohort 3 71 72.0 45 ye ars

First outcome 3

l Alternative outcome &H
s First outcome H 3 =
Age cohort 4 30 853 in class 3
: First outcome &
Alternative outcome | . .

Clow "L 87 47% of pts with organic

Other groups h eart d I sease

Organic heart disease 46 7o IR

No organic heart disease 56 66.1 I
Bundle branch block 24 753 TR

No bundle branch block 78 659 N

PP intervals vary < 60 ms 61 73.6 R

Sinus arrhythmia with Mobitz | 17 48.8

Survival at 5 years (%)

D B Shaw et al. Heart. 2004



Bifascicular blocks
LBBB, RBBB+LAH, RBBB+LPH

Prevalence: 1% to 1.5% in the
adult population

often a manifestation of serious
underlying heart disease

higher probability of progression
to advanced atrioventricular
block (AVB) and

increased risk of ventricular
arrhythmias, which results in an

increase in mortality when
compared to the general
population.

CUM. INCIDENCE %

N
alaaa PN

o
L

@
i da

AGE

+*bundle-branch block is highly age-
dependent,

<uncommon (1.2%) at age 50

+to becoming common (17%) at age 80
in the same population.

Eriksson P et al. Circulation 1998;98:2494-2500



Long-term mortality predictors in patients
with chronic bifascicular block.

 Between 1998 and 2006,

« 259 consecutive patients with chronic bifascicular
block

« FU: 4.5 years.

* mean age: /3 years,

» 47% structural heart disease,
 LVEF = 35% in 12% of patients,
« 42% impaired renal function.

 prior syncope/pre-syncope (82% of the whole
population).

Europace

Marti-Almor J et al. Europace 2009;11:1201-1207



Long-term mortality predictors in patients
with chronic bifascicular block.

[ death occurred in 20% of

patients,
E
>
- d cardiac death accounting for
: only about one-third (7%) of all
: —— Total mortality
0.2 ---- Cardiac mortality deaths.
0.0 - T
0 2 4 6 8
Years

Marti-Almor J et al. Europace 2009;11:1201-1207

Europace



........................................................................................................................................

Syncope/pre-syncope
NYHA >
Structural heart disease

Hypertension
Diabetes
Dyslipaemia
Active smoker
LVEE 353
Renal function
eGFR =60 mUmin/1.73 m*
eGFR 40-59 mU/min/1.73 m*
2GFR <40 mU/min/173 m?
ECG
Atrial fibriltation
PR interval >200 ms
Kind of BFB
LAFB+RBBB
LPFB 4-RBBB
LBBB
EPS
HV interval >70 ms
VT inducibility

Marti-Almor J et al. Europace 2009;11:1201-1207

Total mortality (n = 53)

1.03 (0.58-1.84)
1.04 (1.01-1.08)
1.08 (0.52-2.21)
313 (1.79-551)
23 (1.31-4.04)

133 (0.74-2.39)
1.16 (0.64-2.08)
0.7 (041-1.47)
1.09 (0.64--1.87)
295 (1.5-5.78)

Reference
1.46 (0.78-2.75)
5.06 (2.54-10.9)

2.77 (1.18-6.51)
1.35 (0.75-2.42)

Reference
0.46 (0.14-1.53)
0.9 {0.51-1.61)

0.95(0.53-1.69)
207 (0.50-854)

| il 1) 1
ICaﬂ!acmomllty(n-")I

1.04 (0.39-2.74)

1.0 (0.95-1.05)

1.86 (0.43-8.05)
693 (269-1787)

445 (147-1342)
2.94 (0.85-10.13)

1.49 (058-381)
0.66 (0.22-201)
1.06 (0.43-2.62)
475 (1.77-12.74)

1.46 (0.49-4.35)
5.82(1.93-17.52)
0.05 (indeterminate)
1.48 (0.59-3.72)
0.46 (0.06-3.6)

1.08 (0.42-276)

1.06 (042-271)
3.18 (0.42-24.05)

Europace




Hazard ratio for total and cardiac mortality during the

follow-up using multivariate Cox models

Variable

--------------------------------------------------------------------------------

Total mortality
Age
Atrial fibrillation
eGFR <40 mL/min/1.73 m’
NYHA >i
LVEF <<35%
Cardiac mortality
NYHA =i
eGFR <40 mL/min/1.73 m*

Marti-Almor J et al. Europace 2009;11:1201-1207

1.04
2.96
4.29
217
2.41

5.45
3.82

1.01-1.09
1.10-7.92
2.04-9.01
1.05-4.52
0.99-5.84

2.01-14.82
1.21-12.06

Europace



Probability of survival

Long-term prognosis in patients with
bifascicular block - the predictive value of
noninvasive and invasive assessment

20 40 60 80 100
Months

Proportion free from sudden death

1.0 — 1
B No CHF
Ty
0.8 — "-' CHF
o
1
1
1
0.6 — B
—T -y
' ————————
0.4 —
0.2 —
e r * 1L 1 -1 " L T )
0 20 40 60 80 100 120

Months

An annual all-cause mortality and sudden death of
4.7% and 2%, respectively

F. TABRIZI et al. Journal of Internal Medicine July 2006



Long-term prognosis in patients with
bifascicular block - the predictive value of
noninvasive and invasive assessment

Table 3 Hazard ratios and 95% confidence intervals for different
covariates for death from any cause in the study population

Variable HR 95% (I P-value
Age 1.03 0.97-1.09 0.3
Previous MI 1.09 0.43-2.79 0.9
CHF 4.68 2.03-10.79 <0.001
LV-EF 0.98 0.95-1.01 0.1
Monomorphic VT 0.42 0.12-1.47 0.2

F. TABRIZI et al. Journal of Internal Medicine July 2006



total mortality rate in patients
with bifascicular block

* Marti-Almor J et al. Europace 2009: (20.1% in a
median follow-up of 4.5 years)

“ Tabrizi F et al. J Intern Med 2006: a mortality rate of
33%, half of them due to SCD

% McAnulty JH et al. N Engl J Med 1982: mortality rate
among BFB patients of 29%, 42% of which due to
SCD A

“* Dhingra RC et al. Circulation 1981:total mortality of
38% was determined after a 7 year follow-up period,
with SCD being mainly responsible for this mortality
rate.




total mortality rate in patients
with bifascicular block

L1 higher percentage of patients with structural heart
disease and lower LVEF in these previous studies

1 Moreover, drugs such as ACE-inhibitors, angiotensin
receptor blockers, beta-blockers, or statins, with
proven survival benefits, were less frequently
administered when these studies were published
than currently



Progression of atrioventricular block

 annual incidence of AVB ranging between 5% and
11% according to different series

 In asymptomatic patients, this is lower, ranging from
0.6% to 0.8%



independent
predictors of advanced AVB?

[ the presence of syncope and documentation of prolonged HV
Intervals in electrophysiological studies (EPS)

L The progression rate to AV block at 4 years was 4, 12, and 24%,

respectively, for patients with an HV interval ,55 ms (normal),
[770 ms and [1100 ms

v The sensitivity and specificity of the EPS has been questioned

v' consensus on the limit value of the HV interval necessary to
indicate the implementation of a pacemaker ?

v' currently accepted value is 270 ms in symptomatic patients and
=100 ms in asymptomatic patients



249 patients

/\

40 asymptomatic 209 symptomatic
31EPS~ 9EPS + 62 EPS - 147 EPS +
3 14
No syncope during follow-up o g relapses (8 174
v
H H(BTT=)
2AVE 2 without svents 4 without events 2 NA syncopes | .

249 patients with BFB

: Mean age, 73.4 yEars' '
| :_'median FU: 4.5 years

47% had structural heart
dlsease |

.~ Marti-Almor J et al Rev Esp
) Cardiol. 2010 X



results

* no difference in the HV interval between different
types of BFB

« HV interval was higher in patients with

— structural heart disease (68), compared to patients without
heart disease (64) and

— Patients with CF =lI had a significantly higher HV interval
(71), than patients in FC | (64)

Marti-Almor J et al. Rev Esp
Cardiol. 2010



TABLE 2. Multivariate Analysis Using the Cox TABLE 4. Multivariate Cox Analysis of the Clinical and

Regression of the Clinical Variables Electrophysiological Variables for Need of Pacemaker
Variable HR 95% Cl P Variable HR 95% ClI P

Prior clinic 2.88 1.44-5.78 .03 QRS width >140 ms 2.44 1.59-3.76 <.001
GFRe <60 mi/min/1.73m2 1.5 0.99-2.27 054 HV>64 ms 6.6 4.04-10.80 <.001
PR>200 ms 2.52 1.62-3.91 <.001 Prior symptoms 2.06 1.03-4.12 04
QRS>140 ms 2.68 1.75-4.1 <.001 GFRe<60 mL/min/1.73m2 1.86 1.22-2.83 .004
GFRe indicates glomerular fitration rate. GFRe indicates glomeruiar filtration rate.

Marti-Almor J et al. Rev Esp
Cardiol. 2010



>

isk Factor

Probabili&y of advanced
AVB., Ri

lve)

Probability of advanced AVB.
Risk Factors

100
80-
60-
40+
0] —m—r i___i:
None GFRe <60 QRS >140 HV >64
M Asymptomatic [J Symptomatic
100
80
60
40+ \
20 ‘
0-
GFRe <60 + GFRe <60 + QRS >140 + 3 risk factors
QRS >140 HV >64 HV >64

B Asymptomatic [J Symptomatic

probability of requiring a

pacemaker in

symptomatic and asymptomatic

patients

>the most important
predictor was the HV
interval, although this is
only able to predict the
need for PM in
symptomatic patients in
33%:

>However, if you associate
a QRS width > 140 ms, and
renal failure, the
probability increases to
95% in symptomatic
patients and 59% of
asymptomatic patients

Marti-Almor J et al. Rev Esp
Cardiol. 2010



Sensitivity and Specificity of the
HV Interval

» the cut-off of 70 ms (guidelines of the ESC 2009)
— sensitivity of 74% and a specificity of 78%

e - a cut-off of HV>64 ms
— sensitivity increase to 83% and specificity decreased to 70%

— with a positive predictive value (PPV) of 54% and negative
predictive value (NPV) of 91%,

— with an area under the ROC curve of 0.856 (95% ClI, 0.81-0.91)

Marti-Almor J et al. Rev Esp
Cardiol. 2010



Mechanism of Syncope in Patients With Bundle
Branch Block and Negative Electrophysiological Test

52 patients 1 ;
| —  a negative EPS cannot rule
| | |
[Syicope | (Sl | R-Gtecisd] [Death out a paroxysmal AV block
| AVB pre-syncope
22 G2y 3 6% R @R  TE%) as the cause of syncope
IILR-detected‘ [ Nc:t detected D 33% Of the patlen'[S Wlth a
B . negative study had a
o r—— | documented episode of AV
-Asystole-undefined,1(5%)
-NSyR,1(5%) block

-Sinus tachy,1(5%)

+ 5 of these had also =1 presyncope
+% drop-out before primary-end point

Brignole M et al. Circulation 2001;104:2045-2050



Significance of chronic bifascicular block
without apparent organic heart disease

TasLe 3. Comparative Electrophysiologic Data in Primary Conduction Disease and Organic Heart Disease Patients

PCD (n = 86) OHD (n = 366)
Range Mean = sem  No. of pts. Range Mean = sEm  No. of pts. P

Heart rate (beats/min) 40-110 74 = 14 86 19-147 77 = 0.84 366 NS
AH interval (msec) 55-188 9 = 2.9 82 45-402 110 = 2.4 357 <0.01
Prolonged AH interval

(> 130 msec) 6 (7%) 54 (159%) <0.02
HV interval Smsec) 24-100 A0 = 1.5 36 30-125 55 = 0.74 366 <0.005
Prolonged HV interval

(> 55 msec) 18 (21%,) 150 (419%,) <0.001
Atrial ERP (msec) 140-390 254 = 6.9 59 170-370 260 = 3.5 227 NS
AV Nodal ERP (msec) 230440 337 = 99 33 220420 363 = 6.9 125 NS
VSCS ERP (msec) 350-530 490 = 21.2 R 340-750 476 = 31.0 14 NS
Sinus recovery time

(msec) 600-1500 1016 = 19 76 735-4500 1018 = 19 287 NS

Abbreviations: PCD = primary conduction disease; OHD = organic heart disease; ERP = effective refractory period; VSCS
= ventricular specialized conduction system; AV = atrioventricular.

RC Dhingra et al. Circ
1979



spontaneous progression of
conduction disease

strong association of prolonged HV interval and severity of organic
heart disease in patients with chronic bifascicular block

the risk of developing spontaneous AV block in patients with primary
conduction disease was significantly lower than in those with organic
heart disease (1% vs 5%)

In asymptomatic subjects with chronic bifascicular block, the risk of AV
block is low

and the sensitivity and specificity of a prolonged HV interval in
predicting AV block would presumably be low

His bundle recording would not be indicated as a routine diagnostic
procedure.

RC Dhingra et al. Circ
1979



Recommendations for Permanent Pacing in
Chronic Bifascicular Block

e Class I;

« Permanent pacemaker implantation is indicated for advanced
second-degree AV block or intermittent third-degree AV block.
(Level of Evidence: B)

» Permanent pacemaker implantation is indicated for type Il
second-degree AV block. (Level of Evidence: B)

« Permanent pacemaker implantation is indicated for alternating
bundle-branch block: (Level of Evidence: C)

ACC/AHA/HRS 2008 Guidelines for Device-Based Therapy of Cardiac Rhythm Abnormalities. Circ 2008



Recommendations for Permanent Pacing in
Chronic Bifascicular Block

« Class lla;

« Permanent pacemaker implantation is reasonable for an
iIncidental finding at electrophysiological study of a markedly
prolonged HV interval (greater than or equal to 100
milliseconds) in asymptomatic patients. (Level of Evidence: B)

* Permanent pacemaker implantation is reasonable for an
iIncidental finding at electrophysiological study of pacing-induced
infra-His block that is not physiological. (Level of Evidence: B)

ACC/AHA/HRS 2008 Guidelines for Device-Based Therapy of Cardiac Rhythm Abnormalities. Circ 2008



Diagnostic value of programmed ventricular stimulation in
patients with bifascicular block: a prospective study of

Pts without clinical event (%)

P18 without clinical event (%)

=
B|
[

-3
w

w
(=]
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a5 T

patients with and without syncope

..............

----- Pis without inducible sustained VTVF (n=83)
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The inducibility of
ventricular arrhythmias is
high in patients with
bifascicular block

Clinical events during
follow-up were not predicted
by programmed ventricular
stimulation in either of the
two groups.

The finding of inducible
ventricular arrhythmia in
patients with bifascicular
block should therefore be
Interpreted with caution.

A Englund et al.
J Am Coll Cardiol, 1995



2 uprepaopara

O1 aoBgveic e dlaTapaxEec TNG Aywyns €Xouv augnuEvo
TTO00O0TO ETTTITWONG KAPJIAKNG VOOOU

H 1Tpdyvwon Toug wg avagpopad Tnv BvntotnTta Kai Tnv
EMOEIVWON O€ TTANPN KKA Eival XEIPOTEPN ATTO TOV YEVIKO
TTANBUO O Kal PAIVETAI OTI CUOXETICETAI JE TNV UTTOKEIMEVN
KapOIoTTabela

Ol ACUUTITWHATIKOI XWpPic Kapdlakn vOOO aoBeveic £xouv
KaAUTEPN TTPOYVWON

H HOM, 181aiTepa 0€ QOUPTITWHPATIKOUG A0OEVEIC £XEI XAUNAN
guaicOnaia Kal €I0IKOTNTA WG TTPOYVWOTIKO EPYAAEiO
EMMOEIVIWONG TNG aywyns aAAd Kai aipvidiou BavaTtou artro
KOIAIOKN Taxukapdia
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