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Case in Point

Torsades de Pointes in  
Severe Alcohol Withdrawal and 
Cirrhosis: Implications for Risk 
Stratification and Management

Ted Yamamoto, MD; and Scott E. Friedman, MD

Close monitoring of the QT interval, timely and aggressive management of  
withdrawal, repletion of electrolytes, and telemetry monitoring may prevent life-threatening 

arrhythmias for patients being treated for acute alcohol withdrawal.

T
orsades de pointes (TdP) is 
a life-threatening ventricular 
arrhythmia that is associated 
with both congenital and ac-

quired QT interval prolongation. QT 
interval prolongation is commonly 
observed in acute alcohol withdrawal 
and cirrhotic cardiomyopathy.1-3 In 
both conditions, there is a positive 
correlation between the degree of 
QT interval prolongation and disease 
severity.4,5 The precise mechanisms 
of QT interval prolongation in these 
conditions are not well understood. 
One hypothesis is that autonomic 
hyperexcitability results in altered 
ventricular repolarization and QT in-
terval prolongation. This mechanism 
of QT prolongation has been found 
in acute alcohol withdrawal indepen-
dent of electrolyte abnormalities, use 

of QT-prolonging medications, and 
cirrhosis.1,2,6

The authors report the case of a 
veteran who was hospitalized for 
acute alcohol withdrawal and de-
compensated cirrhosis and was 
found to have a newly prolonged 
QT interval. On hospital day 3, 
the patient developed TdP, which 
required external defibrillation. 
Despite correction of electrolyte 
abnormalities, abstinence from al-
cohol, avoidance of QT-prolonging 
medications, and exclusion of car-
diac ischemia, there was significant 
and persistent prolongation of the 
QT interval—ultimately attrib-
uted to cirrhotic cardiomyopathy. 
Acquired QT interval prolongation 
is common in both acute alcohol 
withdrawal and cirrhosis.

This case highlights the impor-
tance of close monitoring of the 
QT interval and TdP susceptibility 
in patients being treated for acute al-
cohol withdrawal, particularly those 
with cirrhosis.

CASE REPORT
A 66-year-old male veteran with a 
35-year history of alcohol depen-
dence presented for alcohol de-
toxification. He reported having 
drunk at least 32 ounces of vodka 
every day of the preceding 5 years 
and reported having unsuccess-
fully attempted self-detoxification 
several times. Prior detoxification 
efforts were unsuccessful because 
of intractable nausea and tremu-
lousness. Additional presenting 
symptoms included lethargy, an-
orexia, and a fall with transient 
right-side hemiparesis (findings on 
magnetic resonance imaging of the 
head had been normal).

His medical history included 
type 2 diabetes, tobacco depen-
dence, and macular degeneration. 
The only medication being taken 
was glargine 25 units daily. On ad-
mission, the patient was afebrile 
(98.1°F), normotensive (103/77 
mm Hg), and oriented to person, 
place, and time. Examination also 
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revealed a protuberant abdomen 
with caput medusae, and no shift-
ing dullness or lower extremity 
edema. The neurologic examination 
was nonfocal.

Laboratory test results on admis-
sion were significant for elevated 
serum alcohol level (243.8 mg/dL); 
elevated levels of aspartate amino-
transferase (144 units/L) alanine 
aminotransferase (25 units/L), and 
total bilirubin (4.2 mg/L); hypo-
albuminemia; normocalemia; hy-
pomagnesemia; normal corrected 
calcium level; and normal renal 
function (0.84 mg/dL)(Table). The 
patient’s admission Child-Pugh 
score of 10 indicated class C liver 
disease. Admission electrocardio-
gram (EKG) revealed normal sinus 
rhythm, first-degree atrioventricular 
block, and prolongation of the QTc 
interval (519 ms). Six years earlier, 
the patient’s QTc interval had been  
409 ms (Figures 1 and 2). As QT in-
terval depends on heart rate, it is most 
commonly expressed as corrected QT, 
or QTc, where QTc = QT/(√RR).

Symptom-triggered therapy for 
alcohol withdrawal was instituted, 
and the patient’s electrolyte abnor-
malities were corrected. Telemetry 
monitoring demonstrated polymor-
phic ventricular ectopy, including a 
6.8-s run of polymorphic ventricu-
lar tachycardia and several shorter 
runs (4-10 beats) of nonsustained 
ventricular tachycardia, prompt-
ing initiation of a low-dose beta 
blocker. Based on elevated scores 
on the symptom-triggered scale for 
alcohol withdrawal, the Clinical In-
stitute Withdrawal Assessement for 
Alcohol Withdrawal (CIWA), sev-
eral doses of oral lorazepam were 
given for withdrawal symptoms. 

The patient became increas-
ingly confused, and new-onset 
nystagmus was noted. These find-
ings raised concern for Wernicke 

encephalopathy, so the patient was 
empirically started on IV high-dose 
thiamine supplementation. The 
CIWA scores remained high, and 
there were frequent episodes of 
ventricular ectopy during the first 
2 hospital days. Interval EKG re-
vealed further prolongation of the 
QTc interval (549 ms) without evi-
dence of cardiac ischemia (Figure 
3). Cardiac enzymes were negative, 
and electrolyte levels were within 
normal limits.

On hospital day 3, the patient 
had a TdP cardiac arrest. Treat-
ment for the arrest consisted of 
cardiopulmonary resuscitation, 
administration of epinephrine and 
amiodarone, and 2 uses of exter-
nal defibrillation (Table). Rhythm 
returned to sinus with these mea-
sures, and spontaneous circulation 

was regained. The patient was intu-
bated, placed on the hypothermia 
protocol, and transferred to the 
intensive care unit. Transthoracic 
echocardiogram revealed preserved 
left ventricular ejection fraction of 
65%, mild concentric left ventricu-
lar hypertrophy, mild bi-atrial dila-
tation, and severe aortic stenosis. 
After rewarming, the patient was 
encephalopathic (result of hypoxic 
brain injury), and he was extubated 
on hospital day 7.

The month-long hospitaliza-
tion was notable for development 
of significant ascites, continual elec-
trolyte repletion in the setting of di-
uresis, formal diagnosis of alcoholic 
cirrhoisis, cognitive and physical 
rehabilitation. During the hospital-
ization, QTc interval remained pro-
longed (range, 460-500 ms), despite 
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Table. Laboratory Results, QTc Interval, and Lorazepam Use

Laboratory Test Reference Range Hospital Day 0 Hospital Day 3

Blood urea nitrogen, mg/dL 7-25 6 7

Creatinine, mg/dL 0.5-1.5 0.84 0.69

Sodium, mmol/L 135-145 137 134

Potassium, mmol/L 3.5-5.0 3.9 3.9

Calcium, mmol/L 8.5-10.5 8.4 7.5

Corrected calcium, mg/dL 8.5-10.5 9.52 8.86

Ionized calcium, mmol/L 1.16-1.32 NP 1.01

Magnesium, mmol/L 1.6-2.6 1.4 2.3

Albumin, g/dL 3.2-5.0 2.6 2.3

Lorazepam, total mg — 2 6 in prior 24 h

Heart rate, bpm — 100-110 60-80

Troponin, ng/mL — > 0.03 > 0.03

QTc interval, ms < 440 519 549

Abbreviation: NP, not performed.
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electrolyte repletion, and he was 
discharged with a wearable cardio-
verter defibrillator. A month after 
discharge, QTc interval was still 
significantly prolonged (497 ms), 
despite the patient’s continued 
abstinence from alcohol and nor-
mal electrolyte levels (Figure 4). 
He ultimately fully recovered from 
the cardiac arrest, and with alcohol 
cessation, his Child-Pugh score im-
proved to 4. The patient later un-
derwent aortic valve replacement 
and received an internal cardiac de-
fibrillator without complications.

DISCUSSION
Alcohol dependence is a common 
chronic and relapsing disease that 
often requires controlled detoxifi-
cation. Investigators have found a 
high incidence of QT interval pro-
longation in alcohol withdrawal 
and hepatic disease.3,6 Common 
causes of QT interval prolongation 
in this setting are poor nutrition, 
electrolyte abnormalities (par-
ticularly hypocalcemia and hypo-
magnesemia), and use of certain 
medications.1-3,7,8 In addition, alco-
hol is directly toxic to the renal tu-
bules, resulting in renal wasting of 
divalent cations, which may persist 
up to 30 days after the most recent 
alcohol exposure.9,10 

The patient in this case report 
was initially thought to have hy-

pomagnesemia-induced long QT 
syndrome (leading to TdP cardiac 
arrest), but the authors’ review of 
laboratory test results revealed the 
QT interval remained markedly 
prolonged, despite adequate cor-
rection of hypomagnesemia impli-
cating the hyperadrenergic state 
of acute alcohol withdrawal in 
QT interval prolongation and TdP 
cardiac arrest. Interestingly, the 
QT interval remained prolonged 
2 months after TdP arrest, despite 
sustained normalization of electro-
lyte levels and the absence of active 
ischemia or use of QT-prolonging 
medications.

Given the exclusion of other 
causes of QT interval prolongation, 
the authors hypothesized that auto-
nomic hyperactivity of acute alcohol 
withdrawal and resultant QT inter-
val prolongation were potentiated by 
underlying cirrhotic cardiomyopathy, 
a well described cause of QT inter-
val prolongation. Cirrhotic cardio-
myopathy is thought to cause QT 
interval prolongation by delayed re-
polarization of cardiomyocytes and 
promotion of sympatho-adrenergic 
hyperactivity.6 In other case series, 
TdP development has been as-
sociated with severe withdrawal 
symptoms, particularly delirium 
tremens.2 In cirrhosis, QT interval 
prolongation often is described as 
an early manifestation of cirrhotic 

cardiomyopathy, irrespective of the 
underlying etiology, and precedes 
systolic and diastolic dysfunction.6

The magnitude of QT prolonga-
tion has been associated with sever-
ity of liver disease as expressed by 
Child-Pugh score, with reports of 
QT normalization after liver trans-
plantation.4,5 Patients with higher 
Child-Pugh scores should be con-
sidered to be at elevated risk for 
malignant ventricular arrhythmias. 
The authors recommend checking 
an EKG on admission of any pa-
tient who has liver disease or has 
presented for alcohol withdrawal. 
Patients with a prolonged QTc inter-
val should be monitored on telem-
etry. The authors also recommend 
aggressive repletion of electrolytes, 
particularly potassium and magne-
sium, in patients who present with 
cirrhosis and alcohol withdrawal. 

Avoidance of QT-prolonging 
medications is advisable for all pa-
tients with a long QT interval. Beta 
blockers shorten the QT interval 
in cirrhotic patients, but the role 
of beta blockers in preventing ma-
lignant arrhythmias in this group 
of patients is not yet clear.11 The 
present patient’s QT interval had 
been normal before he developed 
cirrhotic liver disease. His presen-
tation was suggestive of acquired 
long QT syndrome, likely caused 
by cirrhotic cardiomyopathy given 

Figure. Serial Electrocardiogram Strips
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Figure 1. 2009  
Electrocardiogram 
(QTC 409 ms)

Figure 2. Hospital Day 0 
Electrocardiogram  
(QTC 519 ms)

Figure 3. Hospital Day 3 
Electrocardiogram  
(QTC 549 ms)

Figure 4. 30-Day Follow-
Up Electrocardiogram 
(QTC 499 ms)
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the exhaustive exclusion of other 
causes of QT interval prolongation.

CONCLUSION
This case highlights the importance 
of close monitoring of the QT in-
terval in patients being treated 
for acute alcohol withdrawal,  
particularly those with cirrhosis, 
and suggests that timely and aggres-
sive management of withdrawal, 
repletion of electrolytes, and telem-
etry monitoring may prevent life-
threatening arrhythmia.   ●
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Disclaimer
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those of the authors and do not 

necessarily reflect those of Fed-
eral Practitioner, Frontline Medi-
cal Communications Inc., the U.S. 
Government, or any of its agencies. 
This article may discuss unlabeled or 
investigational use of certain drugs. 
Please review the complete prescrib-
ing information for specific drugs or 
drug combinations—including indi-
cations, contraindications, warnings, 
and adverse effects—before admin-
istering pharmacologic therapy to  
patients.

REFERENCES
  1.  �Otero-Antón E, González-Quintela A, Saborido J, 

Torre JA, Virgós A, Barrio E. Prolongation of the 
QTc interval during alcohol withdrawal syndrome. 
Acta Cardiol. 1997;52(3):285-294.

  2.  �Cuculi F, Kobza R, Ehmann T, Erne P. ECG 
changes amongst patients with alcohol withdrawal 
seizures and delirium tremens. Swiss Med Wkly. 
2006;136(13-14):223-227.

  3.  �Mimidis K, Thomopoulos K, Tziakas D, et al. Pro-
longation of the QTc interval in patients with cir-
rhosis. Ann Gastroenterol. 2003;16(2):155-158.

  4.  �Bernardi M, Calandra S, Colantoni A, et al. Q-T 

interval prolongation in cirrhosis: prevalence, re-
lationship with severity, and etiology of the dis-
ease and possible pathogenetic factors. Hepatology. 
1998;27(1):28-34.

  5.  �Bal JS, Thuluvath PJ. Prolongation of QTc interval: 
relationship with etiology and severity of liver dis-
ease, mortality and liver transplantation. Liver Int. 
2003;23(4):243-248.

  6.  �Zardi EM, Abbate A, Zardi DM, et al. Cirrhotic 
cardiomyopathy. J Am Coll Cardiol. 2010;56(7): 
539-549.

  7.  �Faigel DO, Metz DC, Kochman ML. Torsade de 
pointes complicating the treatment of bleeding 
esophageal varices: association with neuroleptics, 
vasopressin, and electrolyte imbalance. Am J Gastro-
enterol. 1995;90(5):822-824.

  8.  �Kotsia AP, Dimitriadis G, Baltogiannis GG, Kolettis 
TM. Torsade de pointes and persistent QTc prolon-
gation after intravenous amiodarone. Case Rep Med. 
2012;2012:673019.

  9.  �Denison H, Jern S, Jagenburg R, Wendestam C, 
Wallerstedt S. Influence of increased adrenergic ac-
tivity and magnesium depletion on cardiac rhythm 
in alcohol withdrawal. Br Heart J. 1994;72(6): 
554-560.

10.  �Plaza de los Reyes M, Orozco R, Rosemblitt M, Ren-
dic Y, Espinace M. Renal secretion of magnesium 
and other electrolytes under the influence of acute 
ingestion of alcohol, in normal subjects [in Span-
ish]. Rev Med Chil. 1968;96(3):138-141.

11.  �Bernardi M, Maggioli C, Dibra V, Zaccherini G. QT 
interval prolongation in liver cirrhosis: innocent 
bystander or serious threat? Expert Rev Gastroenterol 
Hepatol. 2012;6(1):57-66.

We invite our health care professional readers to develop a 5-question quiz based  
on a clinically relevant topic in your specialty. 

Interested in submitting a  
quiz and seeing your byline on 
MD-IQ? Request author guidelines 
by sending an email to  
MDIQ@frontlinemedcom.com.

   A great MD-IQ quiz submission should:

  Answer: D, All of the above!

Test the knowledge of your peers

Inform clinical practice and patient care

Educate your peers on current hot topics in your specialty

All of the above

A

B

C

D

The Medical Intelligence Quiz
Challenge Yourself, Build Your Knowledge

Now Accepting 
MD-IQ QUIZZES  from Readers!


