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"When all is said and done, cardiac

tachyarrhythmias account for

considerable distress and untimely

death"

John Camm 1993
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Heart rate >100/min, QRS >0.12sec

(paper speed 25mm/sec)
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Heart rate >100/min, QRS >0.12sec

(paper speed 25mm/sec)

* Broad complex tachycardia (BCT) mechanism

— Ventricular tachycardia
— SVT mit BBB
— SVT with AV conduction over an accessory pathway



Current practice in Europe: how do we manage
patients with ventricular tachycardia? European
Heart Rhythm Association survey

AETIOLOGY
* |schaemia (acute-chronic) 55%
e Dilated cardiomyopathy 18%
e |diopathic VT 11%
e ARVD 5%
* Valvular disease 4%
* Channelopathies 4%

* Hypertrophic cardiomyopathy 4%

Europace (2013) 15, 167-169
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Acute treatment of arrhythmias

Known as

fast-channel blockers-affect QRS
complex

Do mot affect QAS complex

Bata-blockers

slow-channal blockers

Examples Mechanism
» Quinidine
» Procainamide (Ma"} channel block (intermediate association/dissociation)

Disopyramida

Lidocaine
Phenytoin
Maxilating

{Ma"} channel block (fast association/dissociation)

Tocainide

Encainide

Flacainide

(Ma"} channel block (slow association/dissociation)

Propafencne

Moricizine
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Drugs and Electricity




Drugs are not as effective and safe as electricity!



Acute treatment of arrhythmias

How is your patient?

n cardiac arrest
Haemodynamically stable

Haemodynamically unstable



Old stories ....... , but not true

* Patients with emodynamically

unstable

* In WCT (BCJ t
higher is th

rt rate is, the




Guidelines?



Acute Cardiovascular Care Association
Clinical Decision-Making

Toolkit

. L - ; EUROPEAN
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Tachycardia
> 100 beats/minute

Regular / \ Irregular
y v

QRS morphology similar to QRS morphology
in sinus rhythm? in sinus rhythm?

AV ANNYA N

QRS morphology similar to QRS morphology

QRS complex | | QRS complex QRS complex QRS complex QRS complex | | QRS complex Variable QRS
<120 msec >120 msec <120 msec >120 msec <120 msec >120 msec morphology
Supraventr. Supraventr. Fascicular Ventricular AF AF + BBB AF Irregular
Tachycardia Tachycardia Tachycardia  Tachycardia conducting or + Ventricular
+ BBB or SVT with or SVT with over AVN AF + WPW WPW Tachycardia
aberrant aberrant
conduction conduction



Regular tachycardia

v

Vagal maneuvers or

i.v. adenosine
Tachycardia AV relation No change
terminates changes / \
More As More Vs Wide Narrow
than Vs than As QRS complex QRS complex
* Concordant precordial pattern Typical
(all leads + or all leads -) morphology
* No RS pattern in precordial leads inVI &Vé6
* RS pattern with beginning (see page 79)
of R wave to nadir v
of S wave <100 msec Consider
Sinus tachycardia
M M v ¢ OF hon proper
Consider Atrial flutter Ventricular Ventricular Ventricular administration of
SVT using or atrial Tachycardia Tachycardia Tachycardia adenosine
the AV node tachycardia (too slow, insufficient

(AVNRT, AVNT) dose, etc)



REGULAR SUPRAVENTRICULAR TACHYCARDIAS
WITH OR WITHOUT BUNDLE BRANCH BLOCK

—

IRREGULAR AND NARROW QRS COMPLEX
TACHYCARDIA

—

\

Hemodynamically
poorly tolerated

Immediate electrical
cardioversion

Good hemodynamical
tolerance

Vagal maneuvers
and/or i.v. Adenosine

— |

No termination

Termination

T

Less than 48 hours since initiation
AND

hemodinamically well tolerated

CARDIOVERSION
Electrical or pharmacological
using oral or i.v. flecalnide
(only in normal heart)
or iv. vernakalant

ANTICOAGULATION
is initiated using i.v. heparine

Hemodynamically poorly tolerated

IMMEDIATE ELECTRICAL
CARDIOVERSION

If no cardioversion is considered:
rate control using betablockers
or calcium antagonists,
together with proper
anticoagulation,
if required

Narrow QRS
complex tachycardia

Reconsider diagnosis:
sinus tachycardia, atrial tachycardia

If no evidence:
INTRAVENOUS VERAPAMIL

Wide QRS
complex tachycardia

Reconsider the diagnosis of
Ventricular Tachycardia even
if hemodinamically well tolerated

DO NOT ADMINISTER
VERAPAMIL

3

y

More than 48 hours OR
unknown time of initiation,
AND
Patient chronically anticoagulated
OR
a TEE showing no thrombus

Electrical or pharmacological
CARDIOVERSION




IRREGULAR AND WIDE QRS COMPLEX TACHYCARDIA

Hemodynamically
poorly tolerated

Immediate electrical
CARDIOVERSION

If no cardioversion is considered:
rate control using betablockers or
calcium antagonists (only if VT and
AFWPW is excluded), together

with proper anticoagulation
if required

More than 48 hours
or unknown initiation,
AND
patient chronically anticoagulated
or a TEE showing no thrombus

Electrical or pharmacological
CARDIOVERSION

Less than 48 hours since initiation
AND
hemodynamically well tolerated

CARDIOVERSION
electrical or pharmacological
using oral or i.v. flecainide
(only in normal heart)
or iv. amiodarone

ANTICOAGULATION
is initiated using i.v. heparin




Ist Step

2nd Step

3rd Step

EKG signs of atrio-ventricular dissociation

Y
Random P waves unrelated to QRS complexes & >
Capture beats / fusion beats / second degree V-A block
Concordant pattern in precordial leads Yes

No RS morphology in any of the precordial leads

An interval >100 ms from the beginning of the

¥

QRS complex to the nadir of S in a precordial lead

L J

v

Morphology in precordial leads

v

Morphology
in aVR lead




RBBB morphology

Y

LBBB morphology

v \ v v v
VI:qR,R,R’ VI:rsR’, RSR’ Vé: R VI:rS; R >30 ms, Vé: gR, QS
Vé: rS,QS Vé: gRs S nadir =60 ms,
notching of the
S wave
L ] Y L/ Y Y

v

Y

Y
& Initial R wave
Yes Initial R wave
or q >40 msec
Notch in the
Yes descending
Q wave limb
4
Y
<=1 vive <l




AV dissocialion present?

Initial R wave in aVR
prasant?

QRS mornphology
unlike BBB of FB?




Absence of an RS complex
in all precordial leads?

R to S interval = 100ms
in one precordial lead?

AV dissociation?

Morphology criteria for VT present
both in precordial leads V1-2 and V&7

SVT SM=.985 SP.987

BN=.21 5P=1.0

VT =, .
VT  SN=.66 SP=.98
VT . .88

SMN=.82 5P=
VT  SN=987 5P.965




v

Poorly Tolerated

Pulseless

With pulse

ACLS Resuscitation algorithm

* Immediate high- energy
defibrillation (200] biphasic or
360 monophasic)

* Resume CPR and continue
according to the ACLS algorithm

Drugs used in the ACLS
algorithm

* Epinephrine | mgiv.io.
(repeat every 3-5min)

*Vasopressin 40 i.v/io.

* Amiodarone 300 mgiv./io.
once then consider an additional
150 mg i.v./i.o. dose

*Lidocaine 1-1.5 mg/kg first dose
then 0.5-0-75 mg/kg i.v.fi.0. for
max 3 doses or 3 mg/kg

* Magnesium loading dose |-2 gr
iv/i.o. for torsade des pointes

* Sedation or analgesia

* Synchronised cardioversion
100 to 200 | (monophasic)
or 50-100 ] (biphasic)

Hemodynamic Tolerance

No

v

Well Tolerated

Irregular rhythm

.

Differential Diagnosis

Yes

\J

Regular rhythm

v

Vagal maneuver
and/or
i.v. adenosine (push)

l

AF with aberrant
ventricular conduction Interruption or
+ B-blockers slow down HR
*Lv.
* Verapamil or diltazem N:/ \IES
Pre excited AF Differential VT
« Class 1 AADs Diagnosis
(see page 75)
Polymorphic VT
* Amiodarone

Amiodarone 150 mgiv.
(can be repeated up to a
maximum dose of 2.2 g in 24 h)

Synchronised cardioversion










EUROPEAN

RESUSCITATION

COUNCIL

Advanced Life Support

Tachycardia Algorithm

Regular

i sedation or general anaesthesia

« Use vagal manoeuvres
» Adenosine 6 mg rapid IV bolus;

sful give 12 mg;
if unsuccessful give further 12 mg

« Monitor ECG continuously

Normal sinus rhythm restored?

Probable re-entry PSVT:

+ Record 12-lead ECG in sinus rhythm

« If recurs, give adenosine again &
consider choice of anti-arrhythmic
prophylaxis

Reqular Narrow QRS
9 Is rhythm regular?

Irregular Narrow Complex

Tachycardia

Probable atrial fibrillation

Control rate with:

« B-Blocker or diltiazem

« Consider digoxin or amiodarone
if evidence of heart failure

Anticoagulate if duratior

Possible atrial flutter
« Control rat: g. B-Blocker)

oirl

www.erc.edu | info@erc.edu | Published October 2010 by European Resuscitation Council Secretariat vzw, Drie Eikenstraat 661, 2650 Edegem, Belgium | Product reference: Poster_10_ALS-TACH_01_01_ENG Copyright European Resuscitation Council



Tachycardia algorithm (with pulse)

[ Synchronised DC Shock ]4

Up to 3 attempts

v

Assess using the ABCDE approach

Give oxygen if appropriate and obtain |V access

Monitor ECG, BP, SpO3, record 12-lead ECG

Identify and treat reversible causes (e.g. electrolyte abnormalities)

Adverse features?

Yes/Unstable (o Shock

® Amiodarone 300 mg IV over 10-20 min

and repeat shock; followed by:
® Amiodarone 900 mg over 24 h

® Syncope

® Myocardial ischaemia

® Heart failure

lNolStabIe

Broad

Is QRS narrow (< 0.12 s)?

Narrow

Irregular

Broad QRS
Is rhythm regular?}ﬂ‘:r

v
[ Seek expert help

v

@ssibilities include: \

® AF with bundle branch block
treat as for narrow complex

® Pre-excited AF
consider amiodarone
® Polymorphic VT
(e.g. torsade de pointes -
give magnesium 2 g over 10 min)

4

A 4

ﬁ ventricular tachycardia \

(or uncertain rhythm):

® Amiodarone 300 mg IV
over 20-60 min;
then 900 mg over 24 h

If previously confirmed
SVT with bundle branch block:
® Give adenosine as for regular

K narrow complex tachycardia/

® Use vagal manoeuvres
® Adenosine 6 mg rapid IV bolus;

® Monitor ECG continuously

Regular| Narrow QRS i eqyjar
Is rhythm regular?

Irregular Narrow Complex \
Tachycardia
Probable atrial fibrillation
Control rate with:
® (-Blocker or diltiazem
+ ® Consider digoxin or amiodarone

if unsuccessful give 12 mg;
if unsuccessful give further 12 mg.

Sinus rhythm restored? if evidence of heart failure /

Probable re-entry paroxysmal SVT:
® Record 12-lead ECG in sinus

l L’[ Seek expert help g

rhythm

® |frecurs, give adenosine again & - -
consider choice of anti-arrhythmic Possible atrial flutter
prophylaxis ® Control rate (e.g. B-Blocker)




Tachycardia algorithm

Assess using the ABCDE approach

Give oxygen if appropriate and obtain |V access

Monitor ECG, BP, SpO., record 12 lead ECG

Identify and treat reversible causes (e.g. electrolyte abnormalities)

[

Adverse features?
Synchronised DC Shock | _ Yes/Unstable | ¢ shock
Up to 3 attempts < ® Syncope

% ® Myocardial ischaemia
® Heart failure

® Amiodarone 300 mg IV over 10-20 min
and repeat shock; followed by:
® Amiodarone 900 mg over 24 h

,Oh my god!!1“

positive



Stable broad-complex tachycardia

Broad [ Is QRS narrow (< 0.12 s)? J

Broad QRS

Regular
Is rhythm regular? 9

Irregular

Seek expert help

)

v

mssibilities include: \ mentricular tachycardia \

e AF with bundle branch block (or uncertain rhythm):
treat as for narrow complex ® Amiodarone 300 mg IV

® Pre-excited AF over 20-60 min,
) . then 900 mg over 24 h
consider amiodarone
® Polymorphic VT
(e.g. torsade de pointes -

If previously confirmed
SVT with bundle branch block:
® Give adenosine as for regular

give magnesium 2 g over 10 min) X
K / Knarrow complex tachycardla/













Female, 80a
RR 120/90, LBBB since years
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Young female, history of WPW syndrome
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Young female, history of WPW syndrome
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Young female, history of WPW syndrome
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Sinus rhythm Orthodromic SV
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,FBI“ Tachycardia

* Electrical therapy preferred, also in stable
patients

* Contraindicated:
— Beta Blockers
— Ca++ Chanel Blockers
— Digoxin
— Adenosine
— Lidocaine






Male, 673, st. p. a. fib. ablation; EF 10%
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Electrical storm”

Incessant (several) sustained VTs during the day

Therapy
e ,Preloading”

— Intravenous amiodarone
— Intravenous Beta blocking agent

e External electrical cardioversion
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Torsade de pointes

e
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Long QT Syndrom

Proarrhythmia






Male, 85a

History of myocardial infarction 20 years ago
Very good condition, regular sports
DM Il, hypertension

Suffers from sudden onset dyspnoea and
chest pain after psychic alteration in a shop

Ambulance with an emergency physician is
called
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Oxygen by mask
Amiodarone 300 mg
Ringer”s solution 500 ml
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Ventricular Tachycardia

77% initially stable — treated with drugs, successful in 60%;
at the end 50 % needed electrical therapy

Unstable

(n=58) (n=17)

> | <
Drug challenge

o (n_55 (Lidocain, Ajmalin (n=1)

-MI Amiodarone, Sotalol)
“ Electrical l
(n=16) “

p (n=22) therapy
Domanovits et al. Resuscitation 1999;42:19




Further Evaluation and Treatment

Treat underlying mechanism (ischaemia?)
ICD therapy (+CRT)

MRI, electrophysiologic study?

Ablation

Surgical ablation

Antiarrhythmic drug therapy






Arrhythmia management

ECG Diagnosis

Treat the patient— not the ECG

Treat the underlying cause

Haemodynamically unstable — electrical therapy

Haemodynamically stable — medical therapy
possible

* No antiarrhythmic ,,cocktails”

Seek expert help



Tachycardia algorithm

Assess using the ABCDE approach
Give oxygen if appropriate and obtain |V access
Monitor ECG, BP, SpO., record 12 lead ECG

Identify and treat reversible causes (e.g. electrolyte abnormalities)

Adverse features?
Synchronised DC Shock Yes/Unstable | ¢ shock
Up to 3 attempts < ® Syncope

% ® Myocardial ischaemia
® Heart failure

® Amiodarone 300 mg IV over 10-20 min
and repeat shock; followed by:
® Amiodarone 900 mg over 24 h

,Oh my god!11“






