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LQT & TDP



LQTS and TdP
• 48/F
• C/C: Dizziness and chest discomfort for 3 years
• Past Hx: 2003, diagnosed as chronic hepatitis B
• H/X: 

– 2001, 2003, Sudden palpitation and headache, 
cold sweating, chest pain without LOC 

– Above symptom attack one time in 2 months 
before

– 2005, 3, 26. Same symptom developed. 
– 2005, 3, 30 admission: LQT, VPC bigeminy

CCU
– 2nd day of admission; 8 am. seizure attack like 

episode, patient didn’t remember



Admission day  4PM



ECG Findings in LQTS
• QT interval should 

be measured from 
the onset of Q wave 
to the end of T wave 
in an ECG leads, 
usually lead II.

• QTc=QT/√RR
• QTc prolonged

Men > 0.45 s
Women > 0.46 s



LQTS Diagnostic Criteria

Electrocardiographic Finding Points
– QTc

>480 ms 3
460-470 ms 2
450 (male) ms 1

– Torsade de pointes 2
– T wave alternans 1
– Notched T wave in 3 leads 1
– Low heart rate for age 0.5

Clinical History Points
– Syncope

With stress 2
Without stress 1

– Congenital deafness 0.5

Family History
– (+) family Hx of LQTS 1
– Unexplained sudden death < 30       0.5

<2 points:  low probability 
2 to 3 points: intermediate probability 
>4 points: high probability of LQTS



Molecular Genetics of LQTS
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Frequency

KCNJ217q23LQT7 (2001)

KCNE2 (MiRP1)21q22.1-22.2LQT6 (1999)

KCNE1 (minK)21q22.1-22.2LQT5 (1997)

Ankyrin B4q25-27LQT4 (1995)

SCN5A3q21-24LQT3 (1994)

HERG7q35-36LQT2 (1994)

KCNQ1 (KVLQT1)11p15.5LQT1(1991)

Mutant Gene
(Alternate Name)

Chromosomal
Locus

LQTS Type
(Years 
Discovered)

Moss AJ et al. JAMA; 2003, 289: 2041-2044 



Towbin: Am J Med, 2001: 110 0(5)..385-398 



Ion Channels Underlie Cardiac Excitability

Marbán E. Nature 2002, 415, 213-218



Day of Admission, 10 PM Day of admission 11 PM



2nd day of admission 6AM



2nd day of admission, 8 am



2nd day of admission 9 am



2nd day of admission 9 am



2nd day of admission, 10AM



2nd day of admission 11 am



Short Term Management

• IV magnesium sulfate 
• Temporary transvenous cardiac pacing, 
• Rarely, administration of IV 

isoproterenol.
• Correction of electrolyte abnormalities 

and withdrawal of offending agents.



Post temporary pacemaker insertion & Overdrive pacing



Korean ICD indication for LQTS

• Long QT syndrome환자로 실신에 대한
충분한 평가(evaluation)로도 원인을 알 수
없는 실신의 경력이 있고 베타차단제 치료
에도 재발하거나 약물치료를 지속할 수 없
는 경우



ICD Indication
• 일시적이거나 가역적인 원인에 의한 것이 아닌 심실세동이나 심실

빈맥에 의한 심정지

• 기질적 심질환이 있는 자발성 지속성 심실빈맥환자

• 기질적 심질환이 없는 자발성 지속성 심실빈맥환자에서 다른 치료

방법으로 조절되지 않는 경우

• 실신에 대한 충분한 평가(evaluation)로도 원인을 알 수 없는 실신에

서 임상적으로 연관되고 혈역동학적으로 의미있는 심실빈맥이나 심

실세동이 임상전기생리학적검사(EPS)에 의해 유발되고 약물치료는

효과가 없거나 복용을 못하는 경우

• 이전의 심근경색환자, 관상동맥질환자 또는 좌심기능부전환자 중에

서 아래의 세가지 모두에 해당되는 경우

(1) 30%이하의 low EF 

(2) 비지속성 심실빈맥

(3) 임상전기생리학적검사(EPS)상 심실세동이나 지속성 심실빈맥

이 유발되는 경우



Propranolol 20 mg tid and temporary pacemaker removed



April. 6. Treatment with Propranolol 20 mg tid



April. 9. 9 am, the day of cardiac arrest



April, 9. 10 am

After lidocaine 60 mg IV



Amidarone 300 mg IV loading

Lidocaine 1 mg/kg maintenance

Stop lidocaine and amiodarone



After Cardiac arrest & CPR



Emergency implantation of dual chamber ICD at April, 9

2 days after ICD implantation



Post ICD



Long Term treatment of LQTS

• Long-term treatment has as its purpose 
shortening the QTc interval and 
preventing recurrence of TdPs, 
treatment that reduces 10-year 
mortality to 3 to 4%.



• Beta blockers
Main stay of long-term treatment.
Propranolol, daily dose of 2 to 3 mg/kg, but 
all beta-blockers should be effective.

• Maximum HR of 130 beats/min on treadmill 
exercise testing, 

• Most effective in the LQT1, in which exercise 
and physical exertion are the most common 
triggers for an arrhythmic event. 



Disruption of local signaling 
domains occurs in LQT-1

Cell 2001:104:569



• Permanent pacemaker
• Symptomatic despite full dose of beta-

blockers and 
• Bradycardia is a prominent feature of the 

syndrome
• Beta-blockers should be continued.
• Pacing at relatively high rates (more than 80 

beats per minute) may be required



• ICD
• Combination of beta-blockers and pacing 

fails to prevent presyncopal or syncopal
episodes

• Initial event is resuscitated cardiac arrest.
• ICD does not prevent TdPs but does prevent 

SCD 
• Beta-blocker should be continued 
• Use a device with dual-chamber pacing as a 

first-line therapy to prevent sudden cardiac 
death in symptomatic patients with a 
congenital LQTS   



• Left thoracic sympathectomy
Highly effective method of anti-
adrenergic therapy.



• New mutation specific therapies
• Flecainide and mexiletine for LQT3
• Flecainide therapy (75 to 150 mg twice 

daily) significantly shortened the QT 
and QTc intervals in asymptomatic 
carrier of the mutation.





Circulation. 2000;101:1698-1706



• Potassium administration for LQT2.
• Calcium channel blockers, potassium 

channel activators (nicorandil, 
pinacidil), and other sodium channel 
blockers (pentisomide), in investigation 



Ventricular Tachycardia 
Induced Cardiomyopathy 
Related QT prolongation



27 years old male. Palpitation and 
weakness for 2 months



After DC cardioversion

Jau/21/2005, QTc 532 msec



Jau/18/2005
EF: 35%

Feb/22/2005
EF: 57%



Jau/20/2005 Feb/22/2005



Follow up EKG, 1 month later

Feb/22/2005, QTc 410 msec



Drug related QT prolongation



QTc : 472 msec

QTc : 760 msec50 years old female, syncope after 2 month tinea pedis Tx.

Follow up EKG



우0규, 68/M
C/C: Whole body itching sense and skin eruption
P/I: 

• Jun, 7, 2004: Lt pontine infarction
• Jun, 28, 2004: Chest pain and NSTE-MI

Proximal LAD total obstruction, 
Didn’t try PTCA due to long, small and diffuse 

• Mar, 3, 2005. Voiding difficulty – cystostomy and 
ozex (toxufloxacin) medication generalized skin 
rash

• Mar, 28, 2005: more aggravated skin rash 
admission to cardiology department.

• Past H/x: DM, HTN since 1999



3월 28일



Mar, 31. 2 days after zyrtec (cetirizine) 1t qd and PDS 30 mg qd



April, 1. after this EKG, hold zyrtec



Ann of Med 2004; 36 (Suppl 1): 35-40



Drugs metabolized by cytochrome P450 3A4/5 and 
its clinically most relevant inhibitors.

Ann of Med 2004; 36 (Suppl 1): 35-40









Oral Erythromycin and the Risk
of Sudden Death from Cardiac Causes

N Engl J Med, 2004, 351. 1086-1096



Oral Erythromycin and the Risk
of Sudden Death from Cardiac Causes

N Engl J Med, 2004, 351. 1086-1096



April, 2, 1 day after zyrtec hold



April. 3, 2 day after zyrtec hold



April. 5, 4 days after zyrtec hold



April. 6, 6 days after zyrtec hold
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