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Non-Drug Factors Associated With QT Prolongation and TdP

Autonomic Nervous System
CI|n|_ca_I Quallty of Clinical Q_uahty of Pubmed
- Association Evidence for . Evidence for
Clinical Factor . . Association : Search
with Increased Assoc. with with TdP Assoc. with Link
QT Increased QT TdP
Pheochromocytoma | Yes High Yes High link
Al_pha agrenerglc Yes Moderate Yes Low link
stimulation —
Emotion (Arousal) Yes Moderate Yes Moderate link
Head-up tilt Yes High None No evidence link
Pu_re Autonomic Yes High None No evidence link
Failure Nk
Cold Wgter Yes Moderate Yes Moderate link
Immersion -
Parkinson's disease | Yes Moderate None No evidence link
Esophageal ulcer Weak Low None No evidence link
Migraine headache | Yes Moderate None No evidence link
Epcephalltls (West Weak Moderate None No evidence link
Nile virus) —
Endotrgcheal Yes Moderate None No evidence link
intubation —
Sleep Deprivation Yes High None No evidence link
Cardiovascular Diseases



http://www.ncbi.nlm.nih.gov/pubmed/?term=pheochromocytoma+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=alpha+adrenergic+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=emotion+arousal+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=head-up+tilt+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=pure+autonomic+failure+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=face+immersion+AND+(%22QT%22+OR+Torsad*)
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parkinson's+disease+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=esophageal+ulcer+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=migraine+headache+AND+(%22QT%22+OR+Torsad*)
https://www.ncbi.nlm.nih.gov/pubmed/?term=encephalitis+AND+(%22QT%22+OR+Torsad*)
https://www.ncbi.nlm.nih.gov/pubmed/?term=intubation+AND+(%22QT%22+OR+Torsad*)
https://www.ncbi.nlm.nih.gov/pubmed/?term=sleep+deprivation+and+QT*

Cllnllcall Quallty of Clinical Quallty of Pubmed
. Association Evidence for . Evidence for
Clinical Factor . . Association : Search
with Increased Assoc. with with TdP Assoc. with Link
QT Increased QT TdP
Bradycardia, AV . . .
Block, Pause Yes High Yes High link
Takosubo (stress-
related) Yes High Yes High link
Cardiomypathy
Acute Myocardlal Yes Moderate Yes Low link
Ischemia —
Stroke Yes High Yes Low link
Hypertension/LVH Yes Low Weak Very Low link
Mitral Valve Prolapse | Yes Moderate Weak Very Low link
Cardiomyopathy/CHF | Yes Moderate Weak Low link
Atrial F'b.””atlon Weak Moderate Yes Moderate link
Conversion —
Mitral valve stenosis Yes Moderate None No evidence link
Hype_rtrophlc Weak Low Weak Low link
Cardiomyopathy —
Metabolic Syndrome Yes Moderate None No evidence link
Aortic Stenosis Yes High Yes Moderate link
Electrolyte Disorders
CI|n|_ca_I Quallty of Clinical Q_uahty of Pubmed
- Association Evidence for o Evidence for
Clinical Factor - . Association . Search
with Increased Assoc. with with TdP Assoc. with Link
QT Increased QT TdP

Hypokalemia (3.5 . . .
mEq/L) Yes High Yes High link



http://www.ncbi.nlm.nih.gov/pubmed/?term=bradycardia+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=Takosubo+cardiomyopathy+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=acute+myocardial+infarction+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=stroke+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=hypertension+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=mitral+valve+prolapse+AND+(%22QT%22+OR+Torsad*)
https://www.ncbi.nlm.nih.gov/pubmed/?term=cardiomyopathy+AND+(%22QT%22+OR+Torsad*)
https://www.ncbi.nlm.nih.gov/pubmed/?term=atrial+fibrillation+AND+(%22QT%22+OR+Torsad*)
https://www.ncbi.nlm.nih.gov/pubmed/?term=mitral+valve+stenosis+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hypertrophic+cardiomyopathy+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=metabolic+syndrome+AND+(%22QT%22+OR+Torsad*)
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aortic+valve+and+torsad*
http://www.ncbi.nlm.nih.gov/pubmed/?term=hypokalemia+AND+(%22QT%22+OR+Torsad*)

Hypomagnesemia . . :
(1.7 mg/dL) Yes High Yes High link
Hypocalcemia (| v High Yes High link
8.5 mg/dL) 9 9 Ank
Diarrhea Yes Moderate Weak Very Low link
Licorice
(Excessive Yes High Yes Moderate link
ingestion)
Bartter Syndrome | Yes Moderate Weak Very Low link
Hemodialysis Yes Moderate Weak Moderate link
Hypernatremia Yes Low Yes Very Low link
(extreme) LILLS
Apheregls/blood Yes High Yes Moderate link
transfusion —
Gitelman Yes High None No evidence link
Syndrome —
Hypoalbuminemia | Weak Very Low None No evidence link
Endocrine Disorders
CIin!ch Quality of Clinical Quality of Pubmed
i Association Evidence for o Evidence for
Clinical Factor . : Association : Search
with Increased Assoc. with with TdP Assoc. with Link
QT Increased QT TdP
Hypothyroidism Yes High Yes High link
Hyperglycemia Yes Low Weak Very Low link
Diabetes Yes Very Low Weak Very Low link
Opesﬁy (P.’MI >30, Yes Moderate None No evidence link
adiponectin) —
Leptin Yes Low None No evidence link



http://www.ncbi.nlm.nih.gov/pubmed/?term=hypomagnesemia+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=hypocalcemia+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=diarrhea+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=licorice+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bartter+syndrome+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=hemodialysis+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=hypernatremia+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=apheresis+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=gitelman+disease+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=hypoalbuminemia+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=hypothyroidism+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=hyperglycemia+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=diabetes+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=obesity+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=leptin+AND+(%22QT%22+OR+Torsad*)

Qecrea;ed PI3 Yes Low None No evidence link
kinase (inc. INaL) -
Primary . Yes Moderate Yes Moderate link
Aldosteronism —
Hypoglycemia Yes Low Yes Moderate link
Hyperthyroidism Yes Low Weak Very Low link
Panhypopituitarism Yes Moderate Yes High link
Hyperparathyroidism | Yes High Weak Very Low link
Hypogonadism Yes Moderate Yes Moderate link
Hypoparathyroidism Yes Moderate Yes Low link
Environmental Effects
Clinical Quality of Clinical Quality of
. Association Evidence for " Evidence for Pubmed
Clinical Factor . . Association : )
with Increased Assoc. with with TdP Assoc. with Search Link
QT Increased QT TdP
Hypothermia Yes High Yes Moderate link
Smoking Weak Low None No evidence link
Alconol Yes Low None Very Low link
(excess) —
Herbals/Dietary Yes Moderate Yes Moderate link
Supplements —
Hypoxia,
COPD, Sleep Yes Moderate None Low link
apnea
Lead exposure | Yes Low None No evidence link
Carbon Yes High Weak Low link
Monoxide —
Chlorobutanol Yes Low Yes Low link



http://www.ncbi.nlm.nih.gov/pubmed/?term=PI3K+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=primary+aldosteronism+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=hypoglycemia+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=hyperthyroidism+AND+(%22QT%22+OR+Torsad*)
https://www.ncbi.nlm.nih.gov/pubmed/?term=panhypopituitarism+AND+(%22QT%22+OR+Torsad*)
https://www.ncbi.nlm.nih.gov/pubmed/?term=hyperparathyroidism+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=hypogonadism+AND+(%22QT%22+OR+Torsad*)
https://www.ncbi.nlm.nih.gov/pubmed/?term=hypoparathyroidism+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=hypothermia+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=smoking+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=alcoholism+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=herbal+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=sleep+apnea+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=lead+exposure+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=carbon+monoxide+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=chlorobutanol+AND+(%22QT%22+OR+Torsad*)

Omega 3
PUFA Weak Very Low None No evidence link
deficiency
Grapefruit juice | Yes High Yes Low link
Synthetl_c : Yes High None No evidence link
Cannabinoids —_—
General Clinical
Clinical Quality of Clinical Quality of
. Association Evidence for .. Evidence for Pubmed
Clinical Factor ; . Association ; )
with Increased Assoc. with with TdP Assoc. with Search Link
QT Increased QT TdP
Female Sex Yes High Yes High link
Age 65 yr Yes High Yes Low link
Renal failure
(GFR 30 Yes Low Yes Very Low link
ml/min)
Llyer falllure Yes Moderate None No evidence link
(cirrhosis) LILLS
Pulmo.nary Yes Moderate None No evidence link
embolism —
Th'f"“.“'”e Yes Low None No evidence link
deficiency —
V""’F”.“” D Yes Low Yes Moderate link
deficiency LILLS
Inflammation/Auto-immune
Clln[cgl Q_uahty of Clinical Q_uahty of Pubmed
. Association Evidence for . Evidence for
Clinical Factor . : Association . Search
with Increased Assoc. with with TdP Assoc. with Link
QT Increased QT TdP
Sepsis Yes Low Yes Moderate link



http://www.ncbi.nlm.nih.gov/pubmed/?term=omega+3+fatty+acids+AND+(%22QT%22+OR+Torsad*)
https://www.ncbi.nlm.nih.gov/pubmed/?term=grapefruit+AND+(%22QT%22+OR+Torsad*)
https://www.ncbi.nlm.nih.gov/pubmed/?term=synthetic+cannabinoids+and+QT
http://www.ncbi.nlm.nih.gov/pubmed/?term=female+sex+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=age+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=uremia+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=liver+failure+AND+(%22QT%22+OR+Torsad*)
https://www.ncbi.nlm.nih.gov/pubmed/?term=pulmonary+embolism+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=thiamine+deficiency+AND+(%22QT%22+OR+Torsad*)
https://www.ncbi.nlm.nih.gov/pubmed/?term=vitamin+d+deficiency+and+QT
http://www.ncbi.nlm.nih.gov/pubmed/?term=sepsis+AND+(%22QT%22+OR+Torsad*)

Systemic Lupus Yes Moderate None No evidence link
Erythematosus -
HIV Yes Moderate None No evidence link
C-Reactive protein Yes Moderate Yes Moderate link
Heat Shock Proteins | Yes Low None No evidence link
lCIZ_)(/St)o kines (TNF, ILL, Yes Moderate Yes Moderate link
Fever Yes Low Yes Low link
Inflar_n_matlon/Rheum. Yes High Yes Moderate link
Arthritis —
Sarcoidosis Yes Low Weak Very Low link
Anti-Ro/SSA ,
Antibody Yes Low Yes Very Low link
Multiple sclerosis Yes Low None No evidence link
Celiac disase Yes High None No evidence link
Psoriasis Weak Very Low None No evidence link
Ca_rd@c Allogratt Yes Low None No evidence link
Rejection anK
AnkyI03|.n.g Yes High No evidence link
Spondylitis —
Scleroderma Yes Moderate None No evidence link
Miscellaneous
CI|n|_ca_I Q_uahty of Clinical Q_uahty of Pubmed
. Association Evidence for o Evidence for
Clinical Factor . . Association . Search
with Increased Assoc. with with TdP Assoc. with Link
QT Increased QT TdP
Pre-eclampsia Weak Low None No evidence link



http://www.ncbi.nlm.nih.gov/pubmed/?term=systemic+lupus+erythematosus+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=HIV+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=c-reactive+protein+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=heat+shock+protein+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=cytokines+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=fever+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=inflammation+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=sarcoidosis+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=anti+ro=ssa+antibody+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=multiple+sclerosis+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=celiac+disease+AND+(%22QT%22+OR+Torsad*)
https://www.ncbi.nlm.nih.gov/pubmed/?term=psoriasis+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=allograft+rejection+AND+(%22QT%22+OR+Torsad*)
https://pubmed.ncbi.nlm.nih.gov/?term=scleroderma+and+QT
http://www.ncbi.nlm.nih.gov/pubmed/?term=preeclampsia+AND+(%22QT%22+OR+Torsad*)

Genotypic Assoc. | Yes High Yes High link
Ferritin/lron _
Yes Moderate Weak Moderate link
overload o
Prgploqlc Yes High Yes Low link
acidemia —
Epilepsy/Seizures | Yes Moderate None No evidence link
Uric Acid Weak Low None No evidence link
Electrical Shock Yes Moderate None No evidence link
ngwd Protein Yes High Yes Moderate link
Diet -
S'.Ckle Cell Yes High Weak Very Low link
Disease —
Congenital Gen.
Lipodystrophy Yes Moderate Weak Very Low link
(PTRF)
Low density
lipoprotein None Very Low None No evidence link
receptor-related —
protein 5 (LRP5)
Fatty Acid Weak Moderate None No evidence link

Binding Protein 4



http://www.ncbi.nlm.nih.gov/pubmed/?term=genetics+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=iron+overload+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=propionic+acidemia+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=seizure*+AND+(%22QT%22+OR+Torsad*)
http://www.ncbi.nlm.nih.gov/pubmed/?term=uric+acid+AND+(%22QT%22+OR+Torsad*)
https://www.ncbi.nlm.nih.gov/pubmed/?term=electrical+shock+AND+(%22QT%22+OR+Torsad*)
https://www.ncbi.nlm.nih.gov/pubmed/?term=liquid+protein+diet+AND+(%22QT%22+OR+Torsad*)
https://www.ncbi.nlm.nih.gov/pubmed/?term=sickle+cell+disease+AND+(%22QT%22+OR+Torsad*)
https://www.ncbi.nlm.nih.gov/pubmed/?term=congenital+generalized+lipodystrophy+and+QT
https://www.ncbi.nlm.nih.gov/pubmed/?term=LRP5+AND+(%22QT%22+OR+Torsad*)
https://www.ncbi.nlm.nih.gov/pubmed/?term=fatty+acid+binding+protein+AND+(%22QT%22+OR+Torsad*)

