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NO STRUCTURAL HEART DISEASES AND A

NORMAL ECG

Pentimalli F.'-2, Bacino L.'-2, Siri G.B."-2,Gazzarata M.,

Ghione M.2, Bellotti P.2

'Electrophysiology and Cardiac Pacing Lab,
2Cardiology Department
Ospedale San Paolo, Savona - ltaly

. 0 AZIENDA
Venice, October 17th 2015 /O T

SAVONESE



UNEXPLAINED AND
RECURRENT

SYNCOPAL EPISODES

Normal EF
No or minimal SHD

Bundle Branch Block and/

BACKGROUND

)I

Sinus Bradycardia

?_x EPS

% PACEMAKER <

= ILR

@ Buropeun Haurt jounsd (2009) 30 26312671 ESC GUIDELINES
‘- o 0 15 Vesrtary ool

(" Guidelines for the diagnosis and management

of syncope (version 2009)

The Task Force for the Diagnosis and Management of Syncope of the
European Society of Cardiology (ESC)

Developed in collaboration with, European Heart Rhythm Association (EHRA)',
Heart Failure Association (HFA)?, and Heart Rhythm Society (HRS)?

Endorsed by the following societies, Ewropean Society of Enmrgency Medicion (EWSEM)', Ewopean Federation of
tternal Medidne (EFIM)’, European Unlon Gerlatric Medickm Sodety (EUGMS)Y, American Gerlatrics Soclety
(AGS), Ewopean Nowological Society (ENS)', European Federation of Autonemic Societies (EFAS), American
Auconoméc Society (AAS)*

Authors/Task Force Members, Angel Moya (Chalrperson) (Spain)”®, Ridhard Sutton (Co-Chairperson) (UK)",
Fabrizio Amenirad (Itady), Jeanjacqees Blanc (France), Michele Brignole® (Ialy), Johannes B Dahm (Germany ),
Jean-Qlaude Doharo (France), Jacek Gajok (Poland), Knut Gleadal? (Norway), Andrew Krahn' (Canada),

Martdl Massin (Belgiom), Mawo Peps (Maly), Thomas Pezawas (Austria), Ricardo Ruiz Granell (Spain),
Francols Sarmin® (Switteriand), Andrea Ungar® (leaty), | Gert van Dijk’ (The Netherlands), Ednmwond P. Walva
(The Netherlands), Wouter Wieling (The Nethertands)

Extermal Contributors, Harvhiko Abe (Japan), David G. Bendct (USA), Wiatt W, Decker (USA), Blair P. Grubb
(USA), Horadio Kaufmann® (USA), Carlos Morillo (Canada), Brian Olshansky (USA), Steve W, Parry (UK),
Robert Shwldon (Canada), Wia K. Shen (USA)

ESC Conmwnittee for Practice Guidelines (CPG), Alec Yahanian (Chalrperion) (France), Angelo Auricchio
(Switzertand), eroen Bax ( The Nethartands), Claudio Cecon (Kaly), Veronica Dean (France), Gerasimos Flippatos
{Greece), Christian Funck-Brontano (France), Richard Hobla (UK), Petor Keamey (Ireland), Theresa McDonagh
(UK), Keith McGregor (France ). Bogdan A, Popescu (Romania), Zedjko Redner (Croxia), Udo Sechtem (Germany),
Peor Anton Sirnes (Norway), Ml Tendera (Poland), Panos Vardas (Greece), Petr Widnuky (Cech Republic)

www.escardio.org/guidelines -"":, ” j 1 2009;30:2631-2671



BACKGROUND

Sensitivity of basal EPS:
37.5% in pts with paroxysmal sinus pauses

15.4% in pts with paroxysmal AV block

Fujimura O et al, N Engl ) Med 1989;321: 1703-7



BACKGROUND

Pharmacological stress testing
of the His-Purkinje system

Ajmaline
Procainamide |A SenSiﬁVity of stress EPS:
Disopyramide

50 - 80%
Flecanide IC

Englund A et al. Pacing Clin Electrophysiol 1998; 21: 1979-87



BACKGROUND

ISSUE

Diagnostic yield of insertable loop recorder in patients with recurrent
syncope: International Study on Syncope of Uncertain Etiology.

FOUR GROUPS

1 — syncope alone

2 — syncope alone and positive tilt test

3 — syncope + BBB and negative EPS (group brady)
4 - structural heart disease and negative EPS (group tachy)

Moya A et al. [abstract]. Eur Heart J 1999; 20: 442



BACKGROUND

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

Michele Brignole, MD; Carlo Menozzi, MD:; Angel Moya, MD; Roberto Garcia-Civera, MD;
Luis Mont, MD: Miguel Alvarez, MD; Francisco Errazquin, MD: Julio Beiwras, MD;
Nicola Bottoni, MD; Paolo Donateo, MD; on behalf of the International Study on Syncope of
Uncertain Etiology (ISSUE) Investigators®

52 patients ‘ Males 83% 21 asystolic pauses
- e b Mean age /18y 4 pts (7.7%): Sinus pauses
| Symcope Sabe LR deteciod Dol
AYER | peeapronge 22y 17 pts (32.7%): AV block
22 Ny 3N 2N TN
ILR-coectnd | Mot detacied 1/3 not detected by EPS!!!
"w 3 Criteria to consider + the EPS:
Avedz sy AVHL 2 BASAL HV 2 70 msec
ey e AFTER AJMALINE: 2" or 3" degree
A tcip-def ned (%) : _— infrahisian block
ANER N Time to endpoint: 2 days to 1 year

ST Bchy 179%) P P P W —
— Brignole M et al, Circulation 2001; 104: 2045-50
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BACKGROUND

Mechanism of Syncope in Patients With Isolated Syncope
and in Patients With Tilt-Positive Syncope

Angel Moya, MD: Michele Brignole, MD; Carlo Menozzi, MD: Roberto Garcia-Civera, MD;,
Stefano Tognarim, MD; Luis Mont, MD: Gianluca Botto, MD; Franco Giada, MD;
Daniele Cornacchia, MD: on behalf of the International Study on Syncope of Uncertain Etiology
(ISSUE) Investigators®

Moya A et al, Circulation 2001; 104: 1261-7
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73 pts (66%): EPS

1/3 not performed EPS!!!

Moya A et al, Circulation 2001; 104: 1261-7



BACKGROUND

TABLE 2. Results: Primary End Point

Isolated Tilt-Positive

(n=82) (n=29)
Mean follow-up duration 9=5 10=5
Documented syncope, n (%) 24 (29) 8 (28)

Median time to first syncope, d (range) 105 (47-226) 59 (22-98)
Findings at the time of syncope

Asystolic pause(s) 11 (46) 5(62) 16 asystolic pauses

Maximum pause duration, s (range) 15%6 (6-24) 17+9(3-21)

Asystole type: sinus arrest/AV block, n w2 50 ‘pts (12.6%): Sinus pauses
Bradycardia <<40 bpm, n (%) 2(8) 1(12)
Normal sinus rhythm, n (%) 9(37) 2 (25) 2 pts (1.8%): AV blocks
Sinus tachycardia, n (%) 1(4) 0
Atrial tachycardia, n (%) 1(4) 0 2 over 111 not detected by EPS
Values are mean=SD, median (range), or number of patients (%), AV (performed in 66 % of pts)

indicates atrioventricular.
*Ischemia followed by ventricular fibnllation in 1 case.

Moya A et al, Circulation 2001; 104: 1261-7



To evaluate the role of ajmaline challenge
in patients with recurrent and unexplained
syncope,
normal ECG and negative first level work-up



METHODS

STUDY POPULATION: includes consecutive patients referred to our institution
between Sept. 2014 and March 2015

Inclusion criteria

 History of recurrent syncope (2 or more episodes/year) or
1 episode (high risk setting or episode with severe trauma)

* Normal EF

* No or minimal SHD

* Negative first level work up

ECG CONDUCTION ABNORMALITIES: NOT AN EXCLUSION CRITERIA



METHODS

STUDY PROTOCOL.:

M |
L




METHODS

AH interval

HV interval

SNRTc (if sinus rhythm)

Anterograde and retrograde conduction

Arrhythmias induction

HV interval diagnostic only if » 70 msec *

* Boule S et al. Can J Cardiol 2014; 30: 606-11



METHODS

If HV interval < 70 ms. Dose: 1 mg/Kg over 2’

AH interval
HV interval

ST interval in right precordial leads

HV interval diagnostic only if 2 100 msec *

* Conte G et al. Int J Cardiol 2014; 172: 423-7




STUDY POPULATION

RESULTS

Baseline characteristics
Age (years), mean £ SD 765
Males 7 (44)
Associated structural heart diseases:
Any abnormality 10 (62.5)
Ischemic 1(6.25)
Valvular 5(31)
Hypertensive 2 (12.5)
Other 2 (12.5)
LV ejection fraction (%), mean + SD 57+5
ECG conduction disturbances 9 (56)
Sinus Rhythm at EPS 16 (100)
History of paroxysmal/persistent AF 1 (6.25)

Data are expressed as No. (%) unless otherwise specified



RESULTS

Patients with ECG conduction disturbances

Baseline characteristics

Age (years), mean * SD 75+ 6 Type of conduction disturbances (PR 2 200 msec
Males 6 (67) and/or QRS duration > 100 msec)
: : First d AV Block 1(11.1

Associated structural heart diseases: irst degree oc (11.1)
Any abnormality 5 (56) AEHE 2(22.2)
Ischemic 0 (0) LBBB 1(11.1)
Valvular 3(33) First degree AV block + LAFB 1(11.1)
Hypertensive 1(11) RBBB + LAFB 1(11.3)
Other 1(11) First degree AV block + LBBB 3(33.3)

LV ejection fraction (%), mean + SD 57+4 g;tBaBajifg"hTEZSneddl: Sho o)

ECG conduction disturbances 9 (100) P

QRS duration (msec), mean + SD 133 £ 30

PR interval (msec), mean + SD 234+ 79

Data are expressed as No. (%) unless otherwise specified



RESULTS

Patients without ECG conduction disturbances

Baseline characteristics

Age (years), mean = SD 765
Males 1 (14)
Associated structural heart diseases:
Any abnormality 5(71)
Ischemic 1(14)
Valvular 2 (29)
Hypertensive 1(14)
Other 1(14)
LV ejection fraction (%), mean + SD 59+2
ECG conduction disturbances 0 (0)
QRS duration (msec), mean + SD 90+7
PR interval (msec), mean + SD 174 + 22

Data are expressed as No. (%) unless otherwise specified



RESULTS

Patients with ECG conduction disturbances
- mean HV = 76+ 6

mean HV = 108 + 2

Aagrostic

s 89 %




RESULTS

Patients without ECG conduction disturbances

Sagrostic mean HV = 108 + 8
RS G W'ﬂ%
nen-Ragrosti

mean HV = 567

-

mean HV = 80*+6




RESULTS

Comparison of HV interval values between patients
with or without ECG conduction abnormalities

BASAL EPS | AJMALINE CHALLENGE +
HV (ms) HV (ms)
ECG ABNORMALITIES 68 + 12 108 + 2

NO ECG ABNORMALITIES 56+7 108 £ 8
P Values P=0.036 P=0.89

Data are expressed as mean £ SD unless otherwise specified




RESULTS
FOLLOW-UP: recurrence of syncope

nes After a mean of 9 + 3 months:
vsiem| % L No recurrence of syncope
0 1 death in PM group (cerebral neoplasya)
P
After a mean of 9 £ 2 months:
pad No recurrence of syncope
S5l A " In1 patient after 3 months ILR memory showed
= a non syncopal 2:1 AV block
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Ajmaline challenge is a useful tool to unmask the presence of an

infrahisian disease in patients with conduction disturbances on surface
ECG.

It could be a useful tool to unmask the presence of a infrahisian disease
also in patients without any conduction disturbances on surface ECG.

Due to the very little number of patients in this cohort, larger population is
required to validate this hypothesis.

Nowadays, a prolonged monitoring strategy remains the cornerstone for
the diagnosis of unexplained syncope.
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BACKGROUND

Comtents lats avadable o ScienceDisect

International Journal of Cardiology

Total ajmaline challanges m el (e
N= 162 e, gk oo B
CD+/8BS- CD+/8S+ CD-/8S+ CD-/8S-
N= 30 =2 N= 10 N= 120
PM*
N= 23
ICO PM ICO PM ICD
N=0 N=2 N=0 N=1 N=6
Family screening
N= 37
ICD Ajmaline + Ajmaline - Spontaneous Type |
N=3 N=18 N=18 =1

Conte G et al. Int J Cardiol 2014; 172: 423-7



BACKGROUND

Single Episode NO TEST
No SHD
Normal
] e Z 3 Episodes in 2 years
Normel &F or Single Episode ILR
- with Trauma

o NEGATIVE ILR
5 SHD (EF > 35% < 55%)
2 ; Palpitations, QRSZ 120ms EPS
%)
g SICReu Sont- SatunecV ¥ POSITIVE IcD

Asymptomatic . NEGATIVE ILR

Syncope of Sinus Bradycardia
: 4 - EPS
Unknown Origin or Bifasciculor Block
‘ or AV block Type 1 — POSITIVE PACEMAKER
SVY
Idiopathic VT ABLATION
WPW Syndrome
Long-QT Syndrome
HOCM
‘ ARVDIC Ico

Brugada Syndrome Type 1 ECG Pattern
.!arly Repolarization (inferodateral Ioads)l

|
SHD with EF = 35% iIco

Rosanio S et al. Int J Cardiol 2013; 162: 149-157




