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Adult Tachycardia With a Pulse Algorithm

Assess appropriateness for clinical condition.
Heart rate typically 2150/min if tachyarrhythmia.

Identify and treat underlying cause

* Maintain patent airway; assist breathing as necessary

* Oxygen (if hypoxemic)

* Cardiac monitor to identify rhythm; monitor blood
pressure and oximetry

* |[Vaccess

12-lead ECG, if available

Doses/Details

Synchronized cardioversion:

Refer to your specific device's recommended energy level to
maximize first shock success.

Adenosine IV dose:

First dose: 6 mg rapid IV push; follow with NS flush.

Second dose: 12 mg if required.

Antiarrhythmic Infusions for Stable Wide-QRS Tachycardia
Procainamide IV dose:

20-50 mg/min until arrhythmia suppressed, hypotension ensues,
QRS duration increases >50%, or maximum dose 17 mg/kg given.
Maintenance infusion: 1-4 mg/min. Avoid if prolonged QT or CHF.
Amiodarone IV dose:

First dose: 150 mg over 10 minutes. Repeat as needed if VT recurs.

Y

Persistent
tachyarrhythmia causing:
* Hypotension? Yes
* Acutely altered mental status?
* Signs of shock?
* Ischemic chest discomfort?
* Acute heart failure?

Follow by maintenance infusion of 1 mg/min for first 6 hours.
Sotalol IV dose:
100 mg (1.5 mg/kg) over 5 minutes. Avoid if prolonged QT.

Synchronized cardioversion

* Consider sedation pe
* [fregular narrow complex,
consider adenosine

Y

If refractory, consider

* Underlying cause
* Needtoincrease

> energy level for next
No cardioversion
Y * Addition of anti-
Wide QRS? Yes Consider arrhythmic drug
20.12 second >« Adenosine only if ¢ Expert consultation
regular and monomorphic A
¢ Antiarrhythmic infusion
No * Expert consultation
Y

* Vagal maneuvers (if regular)

* Adenosine (if regular)

* B-Blocker or calcium channel blocker
* Consider expert consultation

© 2020 American Heart Association

|s the patient hemodynamically stable?
Is the QRS narrow or wide?

Is the rhythm regular or irregular?
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What Is a tachyarrhythmia?

AHeart rate > 100bpm, often > 150 for tachyarrhythmia
AAnN abnormal electrical rhythm (not sinus tachycardia)

AOften symptomatic
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Initial diagnostics

AHook up to telemetry
AVital signs
A12 leads ECG if patient is stable
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Signs of hemodynamic instabllity

AHypotension

ASevere shortness of breath
ASevere chest pain

AShock
AAltered level of consciousness

Alf HD unstable 2 urgent cardioversion
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Initial tachycardia characterization

APrecise diagnosis is not necessary

AWide complex (>120msec) or narrow complex (<120msec)?
ARegular or irregular?
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Narrow complex regular
tachycardia
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DDx of narrow complex regular
tachycardia

ASinus tachycardia

AAtrioventricular nodal tachy cardia (AVNRT)
AOrthod romic atrioventricular reentry tachycardia (AVRT,

OAVRIT,

ORT)

AFocal atrial tachy cardia

AAtrial flutter with consistent AV conduction pattern
AJunctional tachycardia

ASinoatrial nodal re-entry tachycardia

ARare \/°

'@ near the His Purkinje system
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AVNRT

ARe-entry circuit around the AV node
AUsually abrupt onset/offset

ASimultaneous activation of the
atrium and ventricle

APulsating sensation in the neck from
ccannon A wavesowith atrium
contracting against closed tricuspid
valve
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Orthodromic AVRT
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AReentry

AAnterograde limb: AV node
ARetrograde limb: accessory pathway
AAbrupt onset/offset

ADifficult to distinguish from AVNRT
unless baseline WPW pattern Is present

Orthodromic
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Focal atrial tachycardia

APoint source of ectopic atrial
iImpulse formation and tachycardic

ACan have gradual onset
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Stable patient with regular NCT

AVagal maneuvers
A Bearing down

A Carotid sinus massage
A Modified Valsalva

AAdministration of IV adenosine

A 6mg via peripheral 1V, flushed with saline
A Can follow with 12mg

A Less or avoid in heart transplant

A Presumed risk of prolonged AV block in
ﬁettu?g of a parasympathetic denervated
ear

A Pads on and connected to defibrillator

= o

15s 15s 45s End of one altempt

Modified Valsalva Manoeuvre

[IV extension Iine]
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Adenosine
6 mg

o Parkland "™°

uthwestern
Medical Center



Typical adenosine responses

Tachycardia Response to adenosine Sinus rhythm

AVNRT “1(”* rrrrry ,”“lf’”r”“} Y

Jllli HE | ‘i‘ l |

Orthodromic SRR e | ' [
AVRT J\_d{k/\,*\/\_)k/\_f\/\_) .J\/\,U‘ N A IR, 857\ GRIBHONY ) 574\
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DDx of narrow complex irregular

tachycardia

AAtrial fibrillation

AMultifocal atrial tachycardia

ASinus tachycardia with freo
AFocal atrial tachycardia wit

uent atrial ectopy
n variable block

AAtrial flutter with variable b

ock
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Atrial fibrillation

AFibrillatory waves in the
atrium at 300-600bpm

Alrregularly irregular rhythm

AUsually can be distinguished

from other SVTs without need
for diagnostic intervention
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Multifocal atrial tachycardia

ARapid, irregular rhythm
A>3 ectopic atrial foci

AVarying PR interval beat to beat

ANo single dominant P wave
morphology

AAssociated with pulm disease/acute
liness/theophylline

ATx 2 treatment of underlying illness

.
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Atrial flutter

ARe-entry circuit within the atria

ATypical flutter i re-entry

around the the tricuspid
annulus

A Sawtooth flutter waves

Ectopic beats
(triggers)

Atrial
flutter
circuit
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Acute management of irregular NCT

ANo role for adenosine
ATreatment of underlying illnesses
ANodal blocking agents

ATEE/DCCYV for atrial fibrillation/flutter
AAntiarrhythmic agents
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Long term management

ANodal blocking agents i beta blockers, calcium channel
blockers, digoxin

AAntiarrhythmic agents
ACatheter ablation
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Wide complex tachycardia
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DDx of wide complex reqgular tachycardia

AVentricular tachycardia
ASupraventricular tachycardia with:

A Aberrant conduction (bundle branch block)
AVentricular pacing
APre-excitation (WPW, anterograde accessory pathway conduction)

AAntidromic atrioventricular reentry tachycardia (AVRT, aAVRT,
ART)

ASome mimickers
AFlecainide toxicity, hyperkalemia
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Ventricular tachycardia

AOriginating from
ventricles

ARe-entry most common
mechanism

AUsually does not
terminate with adenosine
or nodal blockers
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Antidromic AVRT

ARe-entry

AAnterograde limb i Accessory
pathway

ARetrograde limb i AV node

AShould terminate with adenosine,
nodal blocking agents

ABaseline ECG usually shows pre-
excitation (WPW)

Antidromic
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WCT treated with adenosine
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SVT with aberrancy
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SVT with bystander pre exmtatlon

accessory pathway with BYEnLIREE IS e o
an accessory pathway. ARLERRE SRaELN LR T -

ALikely hard to distinguish SluTdEECRER ERRAREE eREATL T T Rast R R AR Eun,
from VT or on an ECG } L -

ABaseline ECG usually will R PR R
show pre-excitation | | |
(WPW) L e e e
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Stable patient with reqular WCT

Alf clearly VT, treat as VT
A Criteria for distinguishing VT from SVT
AClinical substrate

AIf uncertain and patient stable, consider adenosine
AMost VTs will be unaffected by adenosine

AMany SVTs with aberrancy will be terminated by adenosine
AAT with BBB or pre-excitation 2 AT with AV block
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Adult Tachycardia With a Pulse Algorithm

Assess appropriateness for clinical condition.
Heart rate typically 2150/min if tachyarrhythmia.

Doses/Details

Synchronized cardioversion:

Refer to your specific device's recommended energy level to
maximize first shock success.

Adenosine IV dose:

First dose: 6 mg rapid IV push; follow with NS flush.

Second dose: 12 mg if required.

Maintain patent airway; assist breathing as necessary Procainamide IV dose:

Identify and treat underlying cause

Oxygen (if hypoxemic)

Cardiac monitor to identify rhythm; monitor blood

pressure and oximetry
IV access
12-lead ECG, if available

Antiarrhythmic Infusions for Stable Wide-QRS Tachycardia AA m I O d aro n e u S u al Iy d ru g Of
20-50 mg/min until arrhythmia suppressed, hypotension ensues, C h O | Ce | n th e aC u te S et‘tl n g fO r

QRS duration increases >50%, or maximum dose 17 mg/kg given.
Maintenance infusion: 1-4 mg/min. Avoid if prolonged QT or CHF.

Amidarone Vaose: . WCT of uncertain etiology or

4 First dose: 150 mg over 10 minutes. Repeat as needed if VT recurs.

-

\i

Persistent
tachyarrhythmia causing:

Hypotension?

Acutely altered mental status?
Signs of shock?

Ischemic chest discomfort?
Acute heart failure?

No
Y

Follow by maintenance infusion of 1 mg/min for first 6 hours. VT
| }

100 mg (1.5 mg/kg) over 5 minutes. Avoid if prolonged QT.

\ Alf unstable, dond wait on
Initiation

Synchronized cardioversion
* Consider sedation

* If regular narrow complex,
consider adenosine

Yes

\4

J/

If refractory, consider
¢ Underlying cause

* Needtoincrease

» energy level for next
cardioversion

‘ Addition of anti-
Consider arrhythmic drug

/
-

b

Wide QRS? Yes
20.12 second

No
Y

* Vagal maneuvers (if regular)

* Adenosine (if regular)

* p-Blocker or calcium channel blocker
* Consider expert consultation

>« Adenosine only if Expert consultation
regular and monomorphic <
¢ Antiarrhythmic infusion

* Expert consultation

© 2020 American Heart Association
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Factors pointing toward VT

AAtypical appearance of BBB
APrecordial concordance
AAIl positive in precordial leads
AAIll negative in precordial leads
AExtreme fhorthwestdaxis deviation - +AVR, - in | and aVF

AAV dissociation

AP waves independent of ventricular rhythm
ACapture beats i Sinus beats conduct through HPS alone

AFusion beats i Sinus beats conducting through HPS fused with VT
beat

% P n I'kl an d UT Southwestern
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Signs ()f AV A B ¢ Fusion (B/C) and
dissociation ' ~ | capture (D) beats

Detectable atrial rhythm independent of
ventricular rhythm

\xv
<4O-5-

Figure 1 Generation of capture and fusion beats with corresponding changes on
electrocardiogram due to competing activation from supraventricular and ventricular
tachycardia source. Activation from a ventricular tachycardia source is indicated in blue
and sinus rhythm is indicated in red.
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Ding, Wern Yew, and Saagar Mahida. 2 0Wide.Confiplex Tachycardia: Differentiating Ventricular Tachycardia from 1)a rkl and i .
Supraventricular Tachycardia . Heart 107 (24): 19951 2003. NS Medical Center
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Atypical QRS morphology 2 VT

LBBB-like
tachycardia

Vl: R( chy lythm

t/\ _/\,M
..‘/ .\J
SR L

V1/2: Onset to peak r >30ms

i

V1/2: Notched, downsloping S

S

it

Vé: QR pattern

1 J/\VJN

Vé: QS pattern

~NAV Y

Vé6: gR pattern

AA

V1/2: Start of R to nadir S >60ms

il

Vé: R/S amplitude <1

V6: Monophasic R wave

RBBB-like
tachycardia

V1: Monophasic R wave

AA

V1: Biphasic R wave

\

A

V1: R > R' (rabbit ear)

el

Figure 3 Atypical electrocardiographic features of right bundle branch block (RBBB) and left bundle branch block (LBBB) that are suggestive of

ventricular tachycardia.

Ding, Wern Yew, and Saagar Mahida.
Supraventricular Tachycardia . Heart 107 (24): 19951 2003.

2 0Wide.Confiplex Tachycardia: Differentiating Ventricular Tachycardia from
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Typical LBBB

™ avL
Latea:tga\tion
A .
: \ O/}I
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. 7 (uctlon to
activation s
i~ \_\_>, /\(‘\? 0~ b, \95
vt aVF
conducti Rapid initial Late activation of
thon uﬁ ,IA(\)\?N activation of the RV LV and left bundle
aH 2 smallrin V1, 2SinV1, RinV6

and His bundle small sin V6

Ding, Wern Yew, and Saagar Mahida. 2 0Wide.Confiplex Tachycardia: Differentiating Ventricular Tachycardia from
Supraventricular Tachycardia . Heart 107 (24): 19951 2003.

Patterns that suggest VT

V1
LBBB-like /

tachycardia
V1.  Ruiachy > Rsinus rhythm Vé: QR pattern
By :
' ' \/ ¢4 f\\/
V1/2: Onset to peak r >30ms Vé: qR pattern
V1/2: Notched, downsloping S V1/2: Start of R to nadir S >60ms

Rl
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Patterns that suggest VT

Typical RBBB v
RBBB-like
St tachycardia

aVR -

/ Vé: QS pattern ; V1: Monophasic R wave

/ !
I~ {
( ' !
s | Bt e
T~ | \

\ Vé: R/S amplitude <1 V1: Biphasic R wave

\ Late activation—_ g {1 @
e
N~ < =" bundié™]
aVF \/

A28

e 5
| ‘ ﬁj V6: Monophasic R wave V1:R > R' (rabbit ear)
Rapid initial Late activation of

;?”duﬁtf\?l\l activation of the RV and right
3“:'3_ und septum and LV 2 bundle 2 late R in
and His bundie small rs complex in V1, sin V6
V1, tall Rin V6
Ding, Wern Yew, and Saagar Mahida. 2 0\ide.Confiplex Tachycardia: Differentiating Ventricular Tachycardia from % Parkland wsouh}?(ﬂgs(;teen{enr

Supraventricular Tachycardia . Heart 107 (24): 19951 2003.



Wellens algorithm

AV dissociation — VT

I

QRS width >140ms =~ — VT

|

Left axis deviation = — VT

| v

QRS configuration —+ LEBBAIke
(suggestive of VT) i
V1L Rty amplitude >
RBBB-like . Rsxamplitude

"y : or

Vimeno-or i1 y1or2:R230ms
bi-phasic QRS 1 or

ar ' Wlor 2: notching,

Vé: R/S amplitude <1} | downslope in § wave

N or
i V1or 2 start of QRS
to nadir 5 >70ms

Kindwall criteria
(LBBB)

Vior 2: R >30ms
and
W1 or 2: start of QRS
to nadir § >60ms
and —_— VT
V1 or 2: notching,
downslope in S wave
and

Vé: Any Q wave

RWPT criteria

R-wave peaktime o

Brugada algorithm
Absence of RS complex VT
in ALL precordial leads
1 no
R to 5 interval >100ms VT
in any precordial lead
l no
AV dissociation —_— VT
l na
QRS configuration
— LBBB-like
{suggestive of VT)
" Wlor2:R>30ms |
RBBB-like : or
! V1 or 2: start of QRS
T Vimene-or | to nadir 5 >&0ms
bi-phasic QRS ' o

. W1aor 2: notching,

ar '
V6: R/S amplitude <1 | dOWNsiope in S wave

of

ar

| V6: QR or QS pattern

o in lead Il 250ms Vé: Q5 or QR pattern
V6: R pattern Wé: monophasic R
Vereckei algorithm Vereckei aVR algorithm Limb lead algorithm

AV dissociation — MT

Initial R wave InaWVR —* VT

|

QRS morphology unlike _ VT
typical BBE or FB

}

v =1 —= NT

Initial R wave — NT
Initial r or g wave >40ms  — VT

Natching on the descending
limb of negative onsetand __, T
predominantly negative QRS

|

v 51 — VT

Monophasic R wave
inaVR
ar
Predominantly
negative QRS in I, Il — VT
and Il
ar
Oppasing QRS
complex in limb leads

Figure 8 Wide complex tachycardia algorithms to distinguish between ventricular and supraventricular tachycardias. All the algorithms rely on
specific features of ventricular tachycardia. If none are present, a diagnosis of supraventricular tachycardia is most likely. AV, atrioventricular; BBB,
bundle branch block; FB, fascicular block; LBBB, left bundle branch block; RBBB, right bundle branch block; RWPT, R-wave peak time; VT, ventricular

tachycardia.
UT Southwestern
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Long term management

AAntiarrhythmic agents
ANodal blocking agents

ACatheter ablation
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DDx of wide complex irregular
tachycardia

AAtrial fibrillation, flutter, or focal AT with aberrancy

AAtrial fibrillation, flutter, or focal AT with anterograde accessory
pathway conduction (WPW)

APolymorphic VT
AVentricular fibrillation
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Polymorphic VT

Polymorphic ventricular tachycardia

A Alternative QRS patterns reflecting various sites of
ventricular activation

A Usually unstable or pulseless requiring immediate
DCCV/defibrillation

U
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Torsades de pointes

AUsually transient salvos in setting of QT prolongation
AdTwisting on a pointo
AUnstable and sustained 2 defibrillation

ATreatment i IV magnesium, potassium, chronotropic agents or
temporary pacing

Torsades de pointes
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Atrlal flbrlllatlon W|th pre exutatlon

AF with simultaneous conduction down AV node and a rapidly conducting accessory pathway

If stable 2 procainamide or ibutilide
S UTSouthwestern
Par kland Medical Center
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Follow-up ECG
E
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Ventricular fibrillation

AAbsence of identifiable P waves or QRS complexes
APulseless rhythm that requires immediate CPR and defibrillation
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Wide Irregular tachycardia

AAvoid adenosine or nodal blocking agents
AWill not be effective for any of these rhythms

AMay have negative hemodynamic effects
AUrgent cardioversion if unstable
ADefibrillation if pulseless
APMVT or VF 2 amiodarone usually initial choice

ATorsades 2 IV magnesium, potassium repletion, chronotropic
agents, possibly pacing

APre-excited atrial fibrillation 2 procainamide or ibutilide
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Adult Tachycardia With a Pulse Algorithm

Assess appropriateness for clinical condition.
Heart rate typically 2150/min if tachyarrhythmia.

Identify and treat underlying cause

* Maintain patent airway; assist breathing as necessary

* Oxygen (if hypoxemic)

* Cardiac monitor to identify rhythm; monitor blood
pressure and oximetry

* |[Vaccess

12-lead ECG, if available

Doses/Details

Synchronized cardioversion:

Refer to your specific device's recommended energy level to
maximize first shock success.

Adenosine IV dose:

First dose: 6 mg rapid IV push; follow with NS flush.

Second dose: 12 mg if required.

Antiarrhythmic Infusions for Stable Wide-QRS Tachycardia
Procainamide IV dose:

20-50 mg/min until arrhythmia suppressed, hypotension ensues,
QRS duration increases >50%, or maximum dose 17 mg/kg given.
Maintenance infusion: 1-4 mg/min. Avoid if prolonged QT or CHF.
Amiodarone IV dose:

First dose: 150 mg over 10 minutes. Repeat as needed if VT recurs.

Y

Persistent
tachyarrhythmia causing:
* Hypotension? Yes
* Acutely altered mental status?
* Signs of shock?
* Ischemic chest discomfort?
* Acute heart failure?

Follow by maintenance infusion of 1 mg/min for first 6 hours.
Sotalol IV dose:
100 mg (1.5 mg/kg) over 5 minutes. Avoid if prolonged QT.

Synchronized cardioversion

* Consider sedation pe
* [fregular narrow complex,
consider adenosine

Y

If refractory, consider

* Underlying cause
* Needtoincrease

> energy level for next
No cardioversion
Y * Addition of anti-
Wide QRS? Yes Consider arrhythmic drug
20.12 second >« Adenosine only if ¢ Expert consultation
regular and monomorphic A
¢ Antiarrhythmic infusion
No * Expert consultation
Y

* Vagal maneuvers (if regular)

* Adenosine (if regular)

* B-Blocker or calcium channel blocker
* Consider expert consultation

© 2020 American Heart Association

|s the patient hemodynamically stable?
Is the QRS narrow or wide?

Is the rhythm regular or irregular?
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Questions?
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