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Drug%induced%Torsades%
First#described#by#Seltzer#and#Wray#
in#1964#as#explanaNon#for#Quinidine#

syncope#
Dessertenne#first#described#Torsades#

de#points#in#1966##
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Mechanism%of%drug%–induced%
torsades%2%

Late#Na#current#is##key#to#the#rate#
adaptaNon#of#ventricular#

repolarizaNon#
For#example,#with#large#late#Na#current#

there#is#longer#APD#(QT)#at#slower#
rates.#

Increased#APD#of#any#cause#will#serve#
to#amplify#late#Na#current#by#slowing#
inacNvaNon#and#lead#to#prolongaNon#
of#the#TpXe#interval#(measure#of#TDR)#
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Effect of Mexiletine on Pause-Dependent QT Prolongation and QT-RR Slope 
Pause-dependent QT exacerbation with large T-waves before the use of mexiletine (A) and its resolution after mexiletine (B). (C) 
Plots displaying the change in QT intervals across different RR intervals in 8 patients, before (solid circles) and after (open 
triangles) mexiletine. (D) Bar chart illustration of the change in mean QT-RR slopes of 8 patients before and after mexiletine use. 
 

Figure Legend:  





Normal QTc Interval - Criteria%

%QTc%(msec)%%%%%%%%%%%Male % %%Female%

%%Normal% %%%%%%%<430 %%% %%%% %<450 %%

%%Borderline% %%431C450%%%% %%451C470%

%%Prolonged% %>450 %%%%%%%%%%%%% %>470%

%%%
%



%QT Intervals in Drug Induced TdP%
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Mechanisms Of Drug - Induced  
QT Prolongation and Tdp%

•  Block%of%repolarizing%K+%currents%
•  SHmulaHon%of%ICaCl%%
•  SHmulaHon%of%INa%%



Mechanism%of%Torsades%de%Pointes%

◆ %Early%a]erdepolarizaHons%

◆ %Transmural%reentry%



Yan & Antzelevitch Circulation. 1998;98:1921-1927



Yan & Antzelevitch Circulation. 1998;98:1928-1936



Torsades de Pointes%
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TdP: Multiple-Hit Hypothesis%

•  Drug%exposure%(IKr%blocker)%
•  Second%risk%factor%

–  Bradycardia%%
–  Hypokalemia%
–  Female%gender%
–  Metabolic%inhibitor%
–  Other%QT%prolonging%drugs%
–  Underlying%heart%disease%(CHF,%LVH,%AF)%
–  GeneHc%polymorphism%(IKr%or%IKs)%
–  Cardiac%Memory%
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HepaNc#drug#
metabolism%

Roden,%D.%%Cardiac%Electrophysiology%%
(Zipes%&%Jalife)%Ch%XIV%WB%Saunders%2000%



CYP450 3A4 Inhibitors%

•  Amiodarone%
•  CimeHdine%
•  FluoxeHne%
•  Grapefruit%juice%
•  Protease%inhibitors%
•  Ketoconazole;%itraconazole%
•  Macrolide%anHbioHcs%(not%Azithromycin)%
•  Nefazadone%



QTc Changes with Terfenadine  
Effect of CYP3A4 Inhibition with Ketoconazole%
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Drug Induced Torsades de Pointes%

% %Drug %EP%Effects %Metabolic%Liability%
%
%Terfenadine %IKr%blocker %3A4%substrate%
%Cisapride %IKr%blocker %3A4%substrate%
%Mibefradil %IKr%blocker %3A4%inhibitor%
%Erythromycin %IKr%blocker% %3A4%inhibitor%
%Astemizole %IKr%blocker %3A4%substrate%
%DofeHlide %IKr%blocker %Renal%excreHon%
%Sotalol %IKr%blocker %Renal%excreHon%



Conclusions%C%DNA%variants%in%the%coding%regions%of%congenital%longCQT%
disease%genes%predisposing%to%aLQTS%can%be%idenHfied%in%≈%10%%to%15%%of%
affected%subjects,%predominantly%in%genes%encoding%ancillary%subunits.%
%
%%%%%%%%%%%%Yang%et%al%CirculaHon105:1943%



Heart%%Yang%and%Camm%89:1363%2003%



Torsades%due%to%AnHarrhythmic%agents%

•  Quinidine%will%induce%Tdp%at%low%or%normal%
serum%levels%higher%levels%block%Na%current%
and%is%thought%to%be%protecHve.%

•  Most%class%3%agents%show%linear%relaHonship%
between%drug%dose%and%QTc%as%well%as%reverse%
use%dependency.(DofeHlide,Sotalol,IbuHlide)%

•  Amiodarone%seldom%produces%Tdp%absent%
reverse%use%dependency%as%well%as%decreased%
transmural%difference%in%refractoriness%%



Treatment%of%Drug%induced%
Torsades%2015%

Withdraw#offending#agent#
Replenish#potassium#and#correct#

other#aggravaNng#factors#
IV#Mg#and#Mg#infusion#if#necessary#
Cardiac#Pacing#(Isoproterenol)#

MexileNne#
%
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Effect of Mexiletine on QT Interval and TdP 
Electrocardiogram (ECG) strips of 4 cases displaying long QT pre-mexiletine, followed by torsade de pointes (TdP), and post-
mexiletine ECG strips. In case A, the post-mexiletine ECG was recorded 24 h after the first dose and after a total of 400 mg. In case 
B, it was recorded 15 h after the first dose and after a total of 300 mg. In case C, the post-mexiletine ECG was recorded 25 h after 
the first dose and after 600 mg of mexiletine. In case D, the post-mexiletine ECG was recorded 23 h after the first dose and after a 
total of 600 mg. Note that all 4 episodes of TdP occurred following a long-short interval. 
 

Figure Legend:  



Badri%et%al%JACC%EP%1:315%2015%



PotenHal%beneficial%effects%of%late%Na%
blockade%

•  Decreased%QT%in%animal%models%of%pronged%QT%
•  Shown%to%be%effecHve%in%paHents%with%LQT3%%
•  MexileHne,Flecainide%and%Ranolazine%have%
been%shown%to%decrease%the%QT%in%pts%with%
LQT3%but%larer%2%also%block%Ikr%(%also%true%of%
Verapamil)%

•  Experimental%drug%(Gilead)%pure%late%Na%
channel%blocker%







Effects of QRS morphology change during atrioventricular block (AVB).  

Raphael Rosso et al. Circ Arrhythm Electrophysiol. 
2014;7:1129-1135 

Copyright © American Heart Association, Inc. All rights reserved. 







35%year%old%presents%with%cardiac%arrest%



RouHne%ECG%1%day%prior%to%cardiac%arrest%



Post%arrest%



During%mild%hypothermia%












