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Simple Classification of Arrhythmias

Slow (brady) Fast (Tachy)
 Sinus Node Issues * Supraventricular (rarely life threatening)
* AV block (heart block) ° SVT

» Atrial Fibrillation
e Atrial Flutter
e Sinus Tachycardia

* Ventricular (can be life threatening)
* Monomorphic VT
* VF/Polymorphic VT/Torsades
« PVC



Case 1

with decompensated
heart failure requiring
diuresis

* Telemetry alarm at 7:05
AM

* Next steps?




Next Step? i W W AW
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A. Coronary anglogram
B. Check Electrolytes
C. Amiodarone

D. Do nothing
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What % of Patients Have Artifact on Tele?
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Can artifact look like SVT?

Can artifact look like MMV T?

Can artifact look like PMVT?

Can artifact look like VF?




Things to remember

* Use all information including symptoms, other leads, BP, pulse ox

* Heartcan only do 1 thing at a time- cannot have normal sinus
rhythm & VF at the same time

* Look for consistent p waves, QRS complexes- use calipers
especially in the beginning and at the end



Case 2

* 22 year old with h/o asthma admitted with viral pneumonia
* Recurrent pauses on telemetry
* Pacemaker? A. Yay or B. Nay




Vagal Pauses

* Nocturnal, sleep apnea

* Neurological/brain stem injuries, suctioning, uncontrolled
epilepsy, pain, abdominal processes

* Rx: Tincture of time, Atropine, glycopyrrolate
* Rarely need pacemaker

* Sometimes impedes progression of care- temporary (permanent)
pacing



Complete Heart Block
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Phase 4 AV block HESFEEENE

Phase 4 r}\\"“:

Spontanecus Phase 4 depolarization in
Diseased His Purkinje System




Left Bundle Pacemaker

Leadless Pacemaker



Case 3- What is the most widely used score for
assessing risk of stroke with the following heart

rhythm?

A. HASBLED -
B. HATCH ;
C. MELD

D. CHA2DS2Vasc !
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Anticoagulation

CHF +1
 5X increased risk of stroke Hypertension i
.. . . Age =75 +2

* Similar risk profile in &
Diabetes +1

paroxysmal vs persistent

Stroke/TIA/VTE [+

e Atrial Flutter- Same tools

applied Vascular Disease || +1
» Ablation DOES NOT change i S R
OAC recommendation Sex (female) +1

1. GoAS. et al, Circulation 2013

2. Holmes DR, et al. Seminars in Neurology
2010;30:528-536

Hart RG at al. Ann Intern Med. 1999.

4. Wolf PA et al, Stroke 1983; 14:664-667
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Anticoagulation- who?

e Valvular AF- moderate-severe mitral
stenosis, mechanical valve

* Hypertrophic Cardiomyopathy

e Non valvular atrial fibrillation:
e CHA2DS2Vasc- 0- No

* CHA2DS2Vasc- 1 (not gender) — Maybe, Class
lla

» CHA2DS2Vasc > 2 -Yes, Class |

* Aspirin- reduced efficacy with similar
bleeding

A Stroke or Systemic Embolism

Hazard ratio with apixaban, 0.45
1.0+ 0.05 (95% Cl, 0.32-0.62)
4 Aspirin
0.8 0.04 P
°
< 0.03+
b
T 0.6+ P<0.001
& 0.02 )
2 Apixaban
= 0.4+ 0.01
£
3 0.00 ; ,
0.2 0 3 6 9 12 18
0.0 1 T 1
0 3 6 9 12 18
Months
No. at Risk
Aspirin 2791 2716 2530 2112 1543 628
Apixaban 2808 2758 2566 2125 1522 615
B Major Bleeding
0 Hazard ratio with apixaban, 1.13
1.0+ 0.020 (95% Cl, 0.74-1.75)
0.8 0.015 Apixaban
n
[ Aspirin
N
L 0.010-
P P=0.57
= 0.005+
= 0.4 '
S
a 0000 T T T T 1
0.2 0 3 6 9 12 18
0.0 T T T 1
0 3 6 9 12 18
Months
No. at Risk
Aspi 2791 2738 2557 2140 1571 642
Apixaban 2808 2759 2566 2120 1521 622
January et al JACC 2014

Connolly et al NEJM 2011




Anticoagulation- when to start?

Table 1:

Delays in Initiation of Antithrombotic Therapies in Patients with Newly Diagnosed AF

Time to Initiation Acetylsalicylic acid/clopidogrel (n=21,781)

Warfarin (n=4,408)

General population

=30 days 48.0% 5.2%
31 daysto l year 10.5% 12.4%
=] yearto 3 years 13.1% 17.1%
=3 years 28.4% 65.3%
CHA»DS,-VASc 24

ISBO days 50.7% 4.8%
31 daysto 1 year 10.2% 12.5%
1 year to 3 years 13.6% 17.9%
>3 years 25.5% 64.8%
CHA»DS-VASc =5

ISSO days 67.1% 7.9%
3] daysto 1 year 8.8% 18.4%
1 year to 3 years 10.9% 25.4%
=3 years 13.2% 48.3%

-
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1
0

Time From Atrial Fibrillation Diagnosis to Therapy Start
(Initial Diagnosis to >3 Years)

o 4-0 -0 -4-—06—0- -0

<20 days

ASA/Plavix

Rr=oTeT

S deys o> yearto ) >3 years
-

! year years

<3 3y

Warfarnn

J1days o > yeariod >)yearn
1 yout yeos
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Bunch et al. HRS 2017



Anticoagulation- What?

* NOACs > Warfarin- 1A recommendation

e Factor Xa inhibitors
* Apixaban

* ARISTOTLE- Slightly lower CVA and major bleeding

 Rivaroxaban

* ROCKET AF- Similar CVA and bleeding

e Edoxaban

 ENGAGE AF TIMI 48- Similar CVA but lower bleeding

 Direct thrombin inh
* Dabigatran

* RELY- Similar CVA and bleeding

FUTURE- TARGET FACTORXI

a FXlinhibition and the coagulation cascade

Monoclonal
N A
% (annbody
(@ e Osocimab

Blood vessel— s FXy e Abelacimab Small

Ka ™ \\ * Xisomab molecule

e FXlla ) * MK-2060
« IONIS=FXIRx @ | 60
* FXI-LICA & « Milvexian
f\"":f"‘ ' ¢ Asundexian
Antisense i

e SHR2285
e EP-7041
e BMS-962212

oligonucleotide

Tissue factor

Red blood cell

Activated S 7
platelet r/;ézf Fibrin

b Ongoing clinical trials

» Prevention of cardioembolic stroke

. . . C Future therapeutic indications
in patients with AF

e Prevention of recurrent ¢ Valvular AF; mechanical valve
non-cardioembolic stroke ¢ APS

e Prevention of major adverse * Impaired liver function
cardiovascular events in patients e Obesity
with ACS ¢ Sarcopenia

s Safety in patients with ESRD e Heart failure



Intravenous Magnesium in the Management of Rapid Atrial
Fibrillation: A Systematic Review and Meta-Analysis

Methodology
Literature search to identify Pool and analysis of the data,
relevant randomized controlled looking at the effectiveness of
trials involving IV Mg?* in the IV Mg?* in rate and rhythm
management of rapid atrial control of atrial fibrillation
fibrillation compared to placebo

&

Results

Mg?#* in addition to standard-of-care
is superior in achieving rate control
and rhythm conversion to sinus

compared to standard-of-care alone

Mg?* Placebo

% of pts P<0.0001
achieving rate  63% yA 40%

control

% of pts P=0.02
achieving 21% yA 14%
sinus rhythm



When to cardiovert?

* Hemodynamic instability
* Sepsis, trauma, surgery

* Spontaneous restoration of sinus rhythm in up to 83% withing 48 h after
treatment of the underlying cause

* Symptomatic, initial diagnosis
e Failed rate control
e Post CV-1 month of oral AC for all

* Imaging for everyone unless duration <48 hours confirmed

 Rate control with BB/CCB**




Case4

* 52 year old woman with no major medical problems has
palpitations that last up to an hour

* Bonus- this intravenous medication is 15tline to aid in acute
termination of this rhythm

A. Supraventricular Tachycardia
B. Sinus Tachycardia

C. Atrial Fibrillation

D. Ventricular Tachycardia



—reeBeran —hae e POSSE 20004 Poses bosas [ e ISRl IR b PRRSS paae Teee vervfe~
creabiss + IS8 POSOS PRoes OODN S5098 SS9 S SOR¢ ISS5S 29882 20882 28804 + 088 Ho4 POS S 8848 od
shaabibiabid rree veasfians baasfiassfessidisiy PSS 18880 29884 28804 + PSS hos 3L $OONE os
R IR I cfeeen veerfrrcrfrorrfores shafreialosiibiiee + sreidaria oo ISeee po
- + i —aoe —— PSS 288 + PRSSS bba et T11e rovoe S
chab s da b e tese potet )S88 88t - + crrsdasia Bosss sey
R IIZE R IR Yo reew “esd Pedakaiiabiiie 4 FOS8S Poe et OO POOOE Sou
S S e S0 ceen vee- cert pepalebiabeids i shiifania bide testfee
[RS! 1 200N 28NN 2200 b SRS SS9 —eae - - pOSS ro00e oo
chabi b e afriye igs PORSY e . +{-s
vt by I Rt e 23 soed b 4 ISDS Pt
. -4 - vor reee 1+ ifer
PRE" 29 29 3
cheabe - po 1 - -
IR ed 84 * v 1 1282 + Iees + I
1t 13 I + [SSSs B + +
- P e t. 1t -
ieee ‘e . ‘e R IRt LI poe: ‘e
ey ‘e e 1282 ER2 2L ERR R IRRRL 122
PR .- e 1288 RES0S SRSt SRt Iaa st
raae - P [222 pos DS 29882 20884
teee et P ee ceides ahebiagiiia
e ‘e e IS2E B2e I3 22 IR
+ e (358 SSS08 SSS 00 0200 S0
R R R SRR SRR R SRR IR veee want . ‘e aa PRRRS S0 ‘e
- e - RS SRR SRR e ey » ‘e e abbifes ‘e
POSSS ¢ 38 S84 - e crrefer 1
I Tt Ti e st snete sn oy POOSS SOOI 0004 POODE POOSS be D4 ‘e crrsdes -
R it SR s i e IR R R R R L B e Ve ae crsdfort
B B R B B B D R B v ree shrtfe
19 59584 SS28 2SS M PO 4 crrrdere
I3Ls ST ISSTISSTTIISITISCTTNAS0RN 20000 00004 20000 0000 POEEE PEGES PESEE DOSEE PESES POBS 199 4 1994 b8 8¢
IR R R N N TR s I I T R I8 IRERS 238!
OGS $E588 BSES $2888 SS48S SESS crrepreen oo
POSES boa et eee e
LIy T p s e TS LTSS benes poees i Pee e N pos ——y—t
. cerrderrrfrrrrderrrferregrrrtg rrtrrroperroprreeprrragrrrettrafiprrorpree e - TIERERILE
e -+ b4 188 BESSS S
+ ! 9% SSe0s PO bOO bones - - +—
crsohodhefeaas sfeideeiidaaiadeniidiiiideiiideiiieriaissabosiafiosaprosaprrialosaBiiiai i ’ pes S00us 19% OSSN Sy
= YA ~ b - .o . - . l - ppe .. (s S od
-
rean cene R I “abh coobdlociigoid - < £ .
ree- e - Teve vorfdrrragont . I s sy s e
pod -t 14 Saa 04
[RRSY 200N RE0ee : PSS } SRS bu
R IR R RS NIRRT INE .. bessfesasfosen
rreeprrreferee Rt 2 . reavfgrrevferns
POPEY SEPIN PRTVN PRNN PRSI -— -
besnhisas oS “hbs - IOPPN SOSS SOOI
e e e . rewnfransferas
PSS . veveprrmctovan
I35 PRTTY PR PO - PSS SOSPY
eee tesnhione .. ISSPN SO00Y SO
e I SRR SRS vere
verapttenhrarnpritnproanhrosnhrsnnpronnfosnsfosnsfosns wost Py IOTPE PETTY PORRY PROSS SPNES SINET FNNT FINET VNS RPN SOoR
- - crproecprrerfroneforar vy ane s sescfesnsfions R R I R I cenrfinne
e - b8 St B e S S
125 .
PR TS Sony SPps S vewe IS B R IR IR Y veaihresnpresabisenhiee aet Iy bvesefresnfernnprane
- - R L 2t SRt SRt S ey PRRES St . - .-
343 ¥ 33 4 o
saabbishbroan . Y hosasts { 1% . osoboia “+
- '-!. PERRY crrrderrferrragery oo [R5t 100l | 3552 BN | BB ey [RE23 BRI 23 IR BRI I SRR B &
- + erepree B R | B | e B B Rt REEr: LECEE SRR | EEDDS SRS | DD IEDE S S oo - e
e pe + ’ SSS8¢: IS8 SESSS
S et R I ey ceechails ~f - pes Peeee pos PORSS 0091 ~0NNE 900 | 90049 ho POOUN 9004 ROy PSS! FOIES PODO4 e b P 2900 - -
¥ 3 e et e S rrns i b et I 23 1S Eee et T 1 IR IRt IS s 13D Ptee i I 11 SST U ST | 503 SIS 10T IS 1387 "33 I3 11307 3338 I 136 7o S AT et
POSI R 200y - ot — d‘ - (e, < o~ +-- - 4 84 - - B DO R84 : -
vraehee - - : 4 > Ioe >
- rewabiane sessfoselfiiiifoas sebBMasisdosiiSosscdiiFoidabiiialoasadocsidicsclig eofioaclFaiiBac il ocifoas i B0 dauin b s AP A A jeees P22 28 PO DG 22 POORY o
- - paod peass 9 Pode HOSR SES0E ¢ SRS SESDS ¢ SEBS bbb g PSS 2888 PSS SN SHSES SSSD
casahis coprasabias 3
- - IRTTY SRTNN SRORY ROORY RS FIREP FIDES PR S ISP teed “ha POON roeee PoRe | PODE PERS IN8S SN 40 HDEE S SHS FNSTE FHDIY SR HTN 22VEN SSNS SN
swesfoeveprrceficncfinne coveduorsdovssfosssdanis sbsaprrsabrosabosisbosncfivaitiiiifaiie sosfesacBoiiac iR aiidai il itibiaiticiibiiacbiiicbiies sessfosasbocssfonns
2333 3R I3y o
veerbreevbroie
cens - s |20 IOe —aas -
e I R cwee seen ceae Tesehreen cawe -
teenfreanpeesn
chrerepie I3 o - -—
s S SR R P T cesedanes POP PEOPS Poed ISSSE SRSEE SPREY SPPRY SRPEY SPTIY SRR P I R LT T e e N e e R S N LRI S E T SR R e .
- R b R R R s veraprraepreraprevcprrecforevproes R R R R I R N I I R I ey ~v g -—

tessfesnnfoccciica

cassfan

Lobd SESed BEEEd R R B O A N N NN .

efeaas
wesfosssfencsfonsidenee srssderscfersafoscscborsaprssnbrsvapracnpronsfeancfiane

crssbenes
ssvefanee

[ETSS PRONN SS90 pes
-

reee .
e rene 28 St b

Rl LR R R e T T

. R R Lttt e e dreas crregerragrreabrree
tseahronchrecchrocabione . —— oo -—
o chrean v rere IS SOORS e e - INS PRS0 *Oeey vanv oSy feee bens RIS ISP SSNE® o
. rfescifengifones csbideoiphoriabios vane eridosiidirregeriagiine P R S R e R o b= wfridencegen
e g ceidereaqf et
IR IEES I TN MRt BRI P .. 1 ) . . .- hea -
A & A ae & LR 00 A Al - b 08 Bt B LR R el B R Etl poassaans “aan B R R baabrrnn proacpraans RS B BN RS &2 L BE. B R
B IR R aees crsaqert cene R IR IRl IRl e s IR b S P
b ——ve -~ -
. RIS RIS BEPUS ooy -— ——— jopes N
IRy - . s . R IR - I = Pt e I N 137 4
A . - S~ gV
8" - 3 -— - o] ——— —
rem 8 TTTI I Theseeger eeegeeee cess eetepeats rewee po v FTYes OIROY sUwEs raOT? renes e jesecheese
 § Ce e crregertaderes Tees paepepe “irageren - cene R B e
- g e rde e -—
POSES Su PSS SR ees SEes Soae —fr——tde—e




Adenosine
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SVT: (Regular) Narrow-Complex Tachycardias

* Sinus Tachycardia

* SVT

* AVNRT - atrioventricular nodal re-entrant tachycardia
* Slow and fast pathways

* AVRT - AV re-entrant tachycardia

* Accessory pathways; WPW; sometimes delta wave

* AT — atrial tachycardia
e Single atrial focus

e Do not miss 2:1 atrial flutter**



AVNRT Mechanism

Atrium




Holter Monitor - During Symptoms
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AVRT Mechanism

Accessory
Pathway




AT Mechanism
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firmed diagHosis.
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Wolff-Parkinson White / Pre-Excitation

Pre-excitation Orthodromic AVRT
Antegrade conduction through
atrioventricular node

-
MANIFESTATIONS
 SVT1/palpitations

. Sudden death- pre-excited

Short PR interval Normal QRS duration ° Asym ptOmatiC/benign

In this case the PR segment No delta wave
cannot be seen. Retrograde P-wave after QRS






Pre-excited AF Rx

* Avoid agents that slow AV nodal conduction- can precipitate VF
* |butilide- prolongs refractoriness in both AV node & pathway
* Procainamide- alternate, specific for myocardium

e Cardioversion

* Ultimately refer to EP for ablation (95% successful with 1%
complications)



Carrying this

theme forward
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Atrial Flutter Activation Mapping




Atrial Flutter Activation Mapping




Atrial Flutter

* Ablation is effective (95%) and safe (1%)

* Atrial rate Is between 280-350 bpm (often ~ 300 bpm for typical
flutter)

* Ventricular rate is usually slower, 2:1 conduction is common

* Chronic AFL imparts same stroke risk as AF



Case 5- 62 year old man with Hypertrophic
Cardiomyopathy- SVT with aberrancy or VT?
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Ventricular Tachycardia
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VT vs SVT

3 hallmarks for VT:

* AV dissociation
* Fusion complexes

» Capture beats Structural Heart Disease

* Several VT algorithms
* Brugada
* Basel
* Varecki



Figure 1. Morphological Criteria for Discriminating Ventricular Tachycardia from Supraventricular Tachycardia

with Aberration

QRS colmplemes fasita than, and independfi-nt of, P waves

Fusion Beat

REBE Marphology
(¥, Final Deflection Positive)

LEBE Morphology
{V, Final Deflection Negative)

e

[EEEEE J
=
g

. Right Superior In RBBE, Left Axis  In LBEE, Right Axis
QRS Duration > 160 ms In RBBE Morphology AxisSuggestsVT  Also Suggests VT Also Suggests VT
Always Suggests VT ORSd = 140 ms Suggests VT
Does not exclude VT Susgt;r-_l?sh‘:ﬁ
140 160
RBBB Morph. Criteria for VT LBBB Morph. Criteria for VT
QR R=R Onset of rio Notched
Monophasic R {Biphasic QRS) “Rabbit Ear" v Initial r > 30 ms Madir of 5> 60 ms Downstroke
T s 1
v, A or g
B vz HHH [ A
- 4
R wave < 5 wave Q5orQR MonophasicR | | ececccccccccc e e e e e e e e
(R:5 ratio < 1) {Dominant Q) (Nog,sorr) Any g Wave 05 or QR
Ve Ve
© A
s
RBBB Morph. Criteria for SVT LBBB Morph. Criteria for SVT
Triphasic QRS (r5R) RS Complex Monophasic R
(Esp. if 5 crosses baseling) Rwave = 5wave (Mo qWawe)
T ! | - &::
Vi Ve MM Ve ZLAL

Brugada Algorithm

@ MNoPrecordial Lead has Both Rand S —

# Onsetof R to Nadir of S >100 ms
in ANY of V,-Vs

Viny

N

© AV Dissociation

(4] Morphology Criteria:

Both V, and V; Suggest VT _m

None of the Above 4“
Lead aVR Algorithm

Initial Initial r Wave
Dominant R = A0 ms
0 e
Initial g Wave Motched Downstroke
> 40 ms of Negative QRS
T
e H o
Voltage Change in Last 40 ms =
Voltage Change in First 40 ms of QRS

a | -

Any of the above in lead aVR = VT
MNone of the above in lead aVR =» SVT

AV = atrioventricular; aVR = augmented vector right; LBEB = left bundle branch block; RBBB = right bundle branch block; SVT = supraventricular tachycardia; VT = ventricular tachycardia.

Basel criteria

Lead-ll Lead-aVR

Structural Heart ,
+ Time to First Peak

> 40ms

Time to First Peak
> 40ms

Disease

Structural Heart Disease:

- M rdial Infarction (history)
- CHF (LVEF <35%

- Device (ICD, CRT

120m:

g

22 criteria fulfilled -> VT 0 or 1 criteria fulfilled -> SVT



CENTRAL ILLUSTRATION: Continuous Infusion Stellate Ganglion Block for
Ventricular Arrhythmia Storm

Management of V1/electrical
storm in 2024

* Shock |
* Treat ischemia/underlying cause

» Amiodarone*/Procainamide/Lidocaine =Y X F S
» Beta blockers- propranolol ... Lo
* Stellate Ganglion Block : s K Log rank #2-5.86, 0016
* General anesthesia | i S\
* Mechanical support f e
 ABLATION! i
— S



Atropine
Isoproterenol
Pacemaker
Do Nothing

Cardiovert
Adenosine
AV node blocker

Anti arrhythmic Drugs
Ablation
Do Nothing




THANK YOU

* Saket Sanghai MD FACC FHRS
sanghai@ohsu.edu

* Cell: 6086094010
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