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Objectives

1. Interpret the ECG to accurately measure the QT interval.

2. Explain the diagnostic pathway for evaluating long QT interval.

3. Differentiate the risk of QT prolongation and Torsades de Pointes 
among high-risk medications.

4. Formulate a strategy to manage drug-induced QT prolongation.
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Clinical case

• 65-year-old female with a 
past medical history of 
hypertension, 
hyperlipidemia, and 
depression

• Symptoms of palpitations 
and dizziness

• Comes to the office for pre-
op EKG prior to hip 
replacement
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How do we accurately measure QTc
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Normal values: Before puberty < 460msec, Males <470, Females <480



Pitfalls

• Paced rhythms

• Calculated QTC -(Patients QRS-120)

• Bundle branch blocks

• Calculated QTC -(Patients QRS-120)

• Atrial fibrillation

• I take 3 QT intervals and average

• Sinus arrhythmia

• Average of QT of longest and shortest 
RR interval
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QT=520ms

QTc interval= QT/ 𝑅𝑅
RR=1080ms

QTc interval= 0.52/ 1.08

QTc interval= 500



Differential diagnosis of long QT

• Hypokalemia

• Hypomagnesaemia

• Hypocalcemia

• Hypothermia

• Myocardial ischemia

• ROSC Post-cardiac arrest

• Raised intracranial pressure

• Congenital long QT syndrome

• Medications/Drugs
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What to do next?

• Gather additional history

• Syncope history

• Palpitations

• Family history

• Check the patient’s medication list for QT prolonging drugs

• Lab work

• Holter monitor 

• Stress testing
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A rare problem…

FDA-approved medications known to prolong QT interval: 2101

Known risk of Torsades de Pointes (TdP): 41

Conditional risk of TdP: 53

Inpatient evaluation of 167,546 patients identified 288 cases (0.17%) of drug-induced QT 
prolongation2 

49/288 cases (17%) resulted in arrhythmia 

1 Source: www.crediblemeds.org/druglist (Accessed 8/25/2023) 
2 Eur J Clin Pharmacol 2023; 79: 759-765 

Drug-induced QT prolongation is rare, but carries relatively high incidence of arrhythmia 



…which still frequently causes arrhythmia

Source: FDA Adverse Events Reporting System (FAERS) Public Dashboard. Accessed 8/29/2023



QT prolongation and TdP: 
Commonly Implicated Medications* 

Known Risk of TdP

medications that prolong QT interval and are clearly 
associated with TdP, even when taken as recommended 

Possible Risk of TdP

medications that cause QT prolongation, but currently 
lack evidence of causing TdP when taken as 
recommended

Conditional Risk of TdP

medications that are associated with TdP, but only under 
certain conditions (e.g., excessive dose, presence of drug 
interactions, patients with predisposing conditions)

Amiodarone
Azithromycin
Ciprofloxacin
Citalopram
Clarithromycin
Disopyramide
Dofetilide
Donepezil
Dronedarone
Erythromycin
Escitalopram
Fluconazole
Haloperidol

Levofloxacin

Methadone
Moxifloxacin

Ondansetron
Oxaliplatin
Procainamide
Quinidine
Sotalol

Aripiprazole
Bicalutamide
Buprenorphine
Capecitabine
Clozapine
Dasatinib
Efavirenz
Granisetron
Imipramine
Levetiracetam
Mirtazapine
Nicardipine
Nortriptyline

Paliperidone
Promethazine
Remdesivir
Tacrolimus
Tamoxifen
Tizanidine
Tramadol
Venlafaxine

Amantadine
Amitriptyline
Diltiazem
Doxepin
Esomeprazole
Fluoxetine
Hydroxyzine
Ivabradine
Ketoconazole
Lansoprazole
Metoclopramide
Metronidazole
Olanzapine

Paroxetine
Posaconazole
Propafenone

Quetiapine
Ranolazine
Risperidone
Sertraline
Trazodone

Source: https://www.crediblemeds.org/druglist

*List not comprehensive



Be advised!
baseline depolarization abnormality 
may alter this threshold

Interrupt QT prolonging therapy when:

QT prolongation ≥ 500 msec

Increase ≥ 60 msec from baseline

Additional medication interventions: 

Assess potential for alternate medication

Assess for presence of drug-drug interactions

Correct electrolyte abnormalities

QT Prolongation:
When & How to Intervene

J Am Coll Cardiol. 2010 Mar 2;55(9):934-47



QT Prolongation Snapshot: Quetiapine

Credible Meds Risk Category: Conditional Risk of TdP

Risk Factors: bradycardia, hypokalemia, hypomagnesemia, excess dose, drug interactions 

FAERS Database Reports:



QT Prolongation Snapshot: Quetiapine

1 International Clinical Psychopharmacology 2016; 31(4):210-217
2 Am J Cardiol 2022; 163: 117-123

Healthy Volunteers1:

QT Prolongation in CICU population2:
Computer generated: 18%
Manually confirmed: 9%



QT Prolongation Snapshot: Quetiapine

QT takeaway:

Must account for population risk

Know alternative therapy options 



QT Prolongation Snapshot: Methadone

Credible Meds Risk Category: Known Risk of TdP

FAERS Database Reports :



QT Prolongation Snapshot: Methadone

Addiction 2007; 102: 289–300
Heart 2007; 93: 1051-1055

r=0.13
p=ns

Stronger dose-response



QT Prolongation Snapshot: Methadone



QT Prolongation Snapshot: Methadone

QT takeaway:

Drug interactions can make chronic stable QT prolongation into unstable QT prolongation



QT Prolongation Snapshot: Ondansetron

Credible Meds Risk Category: Known Risk of TdP

FAERS Database Reports :



QT Prolongation Snapshot: Ondansetron

2011: FDA issues warning about safety concerns over Zofran® and the associated risk of QT 
prolongation and TdP; review is initiated 

2012: FDA announces labeling updates for Zofran®, removing 32 mg single IV dose from approved 
recommendations

No single dose should exceed 16 mg 

Announcement specifically notes that recommendations for low-dose post-op nausea and 
all oral regimens are not changed 



QT Prolongation Snapshot: Ondansetron

Intravenous 4 mg dose linked with 12-20 msec increase in QT interval1-4

Limited reporting on oral dose and TdP

1 single case report in published literature5

Patient with concomitant bradycardia and hypomagnesemia 

1 Acad Emerg Med 2016;23(1):102-5
2 Drug Healthc Patient Saf. 2011; 3: 53–58
3 Anesthesiology 2005;102(6):1094-100
4 Am J Health-Syst Pharm. 2018; 75:276-82
5 Clin Case Rep. 2019;7:1557–1558



QT Prolongation Snapshot: Ondansetron

QT takeaway:

QT prolonging medications can still be used safely

Important to know dose, route of administration on QT response 

Knowing the history of QT prolongation warnings can provide reassurance for safe use



QT Prolongation Management

Know when to interrupt (or enhance monitoring of) therapy

Absolute QT threshold

Change in QT interval

Correct the correctable 

Electrolytes

Heart rate

Drug interactions 

No need to re-invent the wheel

Use available tools to assess 

www.CredibleMeds.org

http://www.crediblemeds.org/


Credible Meds Database

Electronic resource to promote safe medication use 

Best known for QTdrugs List

Pre-built PubMed Search

Filterable by risk category

Mobile app available 

Drug-specific guidance provided
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Case Continued

• Admitted to a history of syncope

• While exercising during pregnancy

• No history of seizures

• Family history of sudden cardiac death in her father at age 
50

• The patient had basic lab work with normal electrolytes

• Meds include: lisinopril and venlafaxine

• Venlafaxine discontinued and QTc went from 500 to 487
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Additional work up

• Holter monitors can give QT analysis

• Length of time with long QT during 
monitoring

• Can see changes in T wave morphology

• Assess for brady and tachyarrhythmias

• Stress testing

• Typically QT shortens with exercise

• If it gets longer, suggestive of pathology
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Additional work up continued

• Genetic testing

• High clinical suspicion (Class I)

• Schwartz score of 1.5 or higher (Class II)

• Asymptomatic patients without a family 
history of congenital LQTS but who have 
serial ECGs with QTc ≥480 milliseconds 
before puberty or ≥500 milliseconds post-
puberty (Class I)

• Asymptomatic patients without a family 
history of congenital LQTS but who have 
serial ECGs with QTc ≥460 milliseconds 
before puberty or ≥480 milliseconds post-
puberty (Class II) 
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Case Continued

• Ultimately underwent genetic testing

• Positive for mutation in KCNQ1 (LQTS 1)
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Congenital Long QT
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• Prevalence of congenital LQTS is at least 1 in 2000 live births

• Asymptomatic patients who exceed 470ms (males) or 480 ms (females) on serial ECGs, 
and do not have acquired QT-prolonging factors, consider further evaluation for 
congenital LQTS 

• 10% chance of having LQTS

• Majority of individuals with LQTS are asymptomatic at diagnosis and remain so their 
entire life

• Present most commonly with LQTS-triggered syncope or syncope followed by 
generalized seizures
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HVI Inherited Arrhythmia Clinic
Where: UPMC Presbyterian Heart and Vascular Office (5B)/UPMC Passavant (Tuesday)

Who: Patients and families with suspected or confirmed inherited arrhythmic syndromes 
(LQTs, BrS, CPVT, SQTs, ERS) or ARVC, young SCA survivors or family members of SCD victim/SCA 
survivors.

What: Comprehensive family based phenotypic and genotype evaluation with pre and post 
test genetic counselling and arrhythmic risk stratification along with familial cascade 
genetic/screening (with collaboration of Children's CHP Electrophysiology).

Phone: 1 877 426-8762 ( answered daily M-F 8AM-4:30PM ) or 412 647-6000

Fax: 412 647-0595

Email: HVIPUHCIHD@upmc.edu

Direct contact number/ email of scheduling person (if needed):Toni Jones 412-647-
9767; jonestm2@upmc.edu

RN: Katherine Davison RN Ph.412 647-9820, Fax 412 647-0595. davisonkl@upmc.edu

Aditya Bhonsale, MD bhonsalea@upmc.edu Cell 773-656-0337

36



QT Prolongation:
What is the actual risk?

Ann Canterbury, MD
Electrophysiology Fellow
UPMC Heart & Vascular Institute

Taylor Miller, PharmD
Clinical Pharmacist
UPMC Mercy


