
CorSalud 2020 Jan-Mar;12(1):54-59 
 

 
 
 

RNPS 2235-145 © 2009-2020 Cardiocentro Ernesto Che Guevara, Villa Clara, Cuba.  
Article licensed under a Creative Commons Attribution – CC BY-NC-ND 4.0   

54 

Cuban Society of Cardiology 
   _____________________________ 

Special Article 
 
   

Hydroxychloroquine and azithromycin: cardiovascular risk,  
QTc prolongation and sudden death in the  

new COVID-19 outbreak 
 

Hidroxicloroquina y azitromicina: riesgo cardiovascular, prolongación de QTc y  
muerte súbita en el nuevo escenario de la pandemia por COVID-19 

  
Luis D. Barja1 , MD; Mario Fitz Maurice2, MD; and Elibet Chávez González3 , MD, PhD 

 
1 Head of the Arrhythmia Department, Clínica San Camilo. Buenos Aires, Argentina. 
2 Head of the Electrophysiology Department, Hospital Nacional Bernardino Rivadavia. Buenos Aires, Argentina. 
3 Department of Cardiac Pacing and Electrophysiology, Cardiocentro Ernesto Che Guevara. Santa Clara, Villa Clara, Cuba. 
  

Este artículo también está disponible en español 
 
 
ARTICLE INFORMATION  
 
Received: March 20, 2020 
Accepted: March 31, 2020 
 
 
Competing interests 
The authors declare no competing 
interests 
 

 
Abreviaturas 
QTc: corrected QT interval 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  LD Barja 
Clínica San Camilo. Avenida Ángel 
Gallardo 899 Mahatma Gandhi 572 
CABA, C1405 DJI. Buenos Aires, 
Argentina.  
E-mails address:  
ldbarja@gmail.com y  
ldbarja@fibertel.com.ar               

 
Keywords: COVID-19, Hydroxychloroquine, azithromycin, QT interval, Sudden 
death, Risk  
Palabras clave: COVID-19, Hidroxicloroquina, Azitromicina, Intervalo QT, Muerte 
súbita, Riesgo 
 

 
To date, huge efforts are being made to find a treatment for COVID-19. Chlo-
roquine or hydroxychloroquine, whether or not combined with antibiotics 
such as azithromycin or antivirals (lopinavir/ritonavir) are among the 
drugs that may eventually be used1,2. 

These drugs are extensively implemented in the treatment of collagen 
diseases such as systemic lupus erythematosus, and other autoimmune or 
rheumatic diseases. They are also used in the case of parasitic (even for 
long-lasting treatments) and bacterial (in the case of azithromycin) infec-
tions; yet its adverse effects are by now well known3,4. However, hydroxy-
chloroquine, derived from chloroquine, has been largely deployed in ma-
laria cases proving way more effective than the former5. 

The need for urgent action in the face of the growing pandemic coupled 
with the experience gained in the use of such drugs for the treatment of 
other viral diseases such as SARS-CoV-2 are compelling many countries 
such as France, China, Italy6,7, among others to start a race of clinical trials 
with these drugs based on some scientific insight. At times, given the cir-
cumstances and limited time available, they are implemented early and 
without any kind of randomized study; something that, within the current 
scenario, would take up a bit of time. In fact, at this point, the appropriate 
doses are being considered. 

A recent (March/2020) non-randomized and small research by a medi-
cal group in Marseille, France6, has found that chloroquine lowers viral 
load in patients with VIDOC-19; however, there are online reports of sud-
den death events in these patients over the course of the pandemic mostly 
due to complex –torsades de pointes (TdP) ventricular arrhythmias– type5,  
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triggered by the presence of prolonged QT. Further-
more, a number of recent reports are indicating a 
high prevalence of cardiac complications associated 
with the virus (myocardial injury/infarction, cardio-
genic shock) as well as multi-organ dysfunction. 

Hydroxochloroquine has two basic mechanisms 
of action: 1) it prevents viral replication and release 
of viral RNA by being able to change lysosomal pH 
and 2) has an anti-inflammatory effect mainly by im-
pairing the tumor necrosis factor, cytokines, lympho-
kines, among others8. 
 
 
Why would this happen? 
Each of these drugs alone may be responsible for 
prolonging the QT interval, especially chloroquine, 
hydroxychloroquine, and azithromycin. The first 
two belong to the group-A drugs list which are those 
that may produce long QT and TdP; whereas azi-
thromycin is framed in group-B, with isolated reports 
of TdP and less substantial prolongation of corrected 
QT (QTc)9,10, when compared to erythromycin or 
clarithromycin11. Although there is evidence of sud-
den death in some publications, these events are 
associated with factors such as age, sex and deterio-
ration of the internal environment5,12.  

Both hydroxychloroquine and chloroquine di-
rectly affect the QT by modifying potassium ion chan-
nels (lf) and calcium ion streams (lcaL). While azi-
thromycin would react upon the fast sodium stream 
and L-calcium stream, according to laboratory ani-
mal tests and human cell preparations13-15. 

Hydroxychloroquine has the ability to inhibit the 
potassium channel KCNH2, encoded in the gene 
HERG416; a gene mutation that is also found in type 2 
long QT syndrome. There are subclinical cases of 
long QT (10%, according to some series) where the 
use of these drugs could actually unmask severe 
long QT.  

 
 

Predisposing factors 
History, comorbidities, and any association with 
other potentially malignant drugs should be thor-
oughly assessed before using both hydroxychloro-
quine and azithromycin as they may cause QT pro-
longation. 

 
 

What should be evaluated? 
- Pre-existing long QT  
- Subclinical long QT (if unmasked at follow-up)  

- Sinus bradycardia   
- Female sex 
- Adulthood   
- Underlying cardiomyopathy 
- History of myocardial infarction 
- Alterations in the internal environment (hypo-

calcemia, hypokalemia, hypomagnesemia) 
- Association with other drugs (some of them, as 

for instance, antihistamines are freely dispensed 
in Argentina), but even more so antiarrhythmics 
such as amiodarone, quinidine, flecainide, sota-
lol, propafenone, and so forth17. 
 
The FDA (Food and Drug Administration) has is-

sued an alert for monitoring the QT interval in pa-
tients receiving hydroxychloroquine treatment; es-
pecially those taking it in combination with another 
drug known to prolong the QT interval. 

 
 

QT interval 
Under normal conditions, the QT interval will not 
show dispersion when measured on the electrocar-
diogram and therefore not many differences will be 
observed in the measurements of the different leads; 
but since such dispersions have been found in some 
diseases, the DII lead is usually preferred for meas-
urements. 

The QT interval value should normally neither 
exceed nor fall below 10% of its corresponding heart 
rate value. This value is called corrected QT (QTc) 
and is precisely what we are referring to in this 
article. The absolute value of the QT interval is not 
generally used, but it is important to know that its 

 
Figure 1. QT and RR interval measurement diagram. 
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value in normal individuals should not be 
more than 440 ms. 

Clinically, the meaning of a long QT in-
terval is variable. A long QTc –in this spe-
cific case– may be produced by the effect 
of certain type of pharmacological mole-
cules that could also be the cause of se-
vere ventricular arrhythmias in some cas-
es. 

 
 

When and how is QT measured? 
1. Whenever these drugs (hydroxychloroquine and 

azithromycin) are used. 
2. Preferably on a long DII trace at admission and  

on a daily basis with corrected internal environ-
ment: potassium (>4 mEq/L) and magnesium (>2 
mEq/L). 

3. In the presence of general arrhythmogenic condi-
tions such as hypoxia, hypovolaemia, myocardial 
ischemia, acidosis, hypothermia, hypokalemia, 
hypomagnesemia, hypocalcaemia, or association 
of QT-prolonging drugs (www.qtdrugs.org)18 . 
 
 

QT measurement 
The QT interval and RR distance are measured in 
milliseconds (ms) on an electrocardiogram or moni-
tor rhythm calibrated at 25 or 50 mm/second. The 
RR distance is the interval between two successive 
R waves (Figure 1) and the QT, the interval be-
tween the beginning of the QRS and the end of the T 
wave (not including the U wave).  

The table 1 shows the formulas used to correct 
the QT interval according to heart rate. The normal 

range of the QTc is between 350-450ms. 
 
 

Algorithm attempt according to QT mobiliza-
tion during treatment 
The following recommendations (summarized in fig-
ure 2) should be followed during treatment with 
these medications depending on the result of the QT 
interval measurement. To this end, patients should 
be divided into two groups according to the width of 
the QRS at the start of treatment.  

 
 

Narrow QRS group < 120ms  
1. QTc < 460 ms: Assess during the second dose 

of the drug, whether or not the QT increases by 
more than 50 ms. If it does not increase, proceed 
to continue treatment; if it increases, then re-
evaluate after the fourth dose of hydroxychloro-
quine. If the QTc increases <50 ms, no further QT 
monitoring is required; but if it increases more 
than 50 ms, discontinuation should be consid-
ered.   

2. QTc 460-500 mg: Same as above, and at 4th 
dose if QTc <550ms continue, and if it increases 

Table 1. Formulas used to correct the QT interval. 
 

Method Fórmula 

Bazett’s method QTc = QT / (√R�R�)   o QTc= QT/RR1/2 

Fridericia’s method QTc = QT / (3√R�R�) o QTc= QT/RR1/3 

Framingham’s method QTc = QT + 0,154 (1/RR) 

 

 
 

Table 2. Most common drugs associated with prolongation of the QT interval. Se www.crediblemeds.org and 
www.qtdrugs.org9,17,18. 

 

Antiarrítmicos Antidepresivos Antipsicóticos Antibióticos Antihistamínicos Otros 

Disopyramide Amitriptyline Haloperidol Ery- & 
azithromycin Loratadine Methadone 

Procainamide Desipramine Phenothiazines Pentamidine Astemizole Probucol 
Quinidine Imipramine Citalopram Chloroquine Diphenhydramine Droperidol 
Dofetilide Doxepin  Ciprofloxacin Hidroxycine Ondansetron 

Dronedarone Fluoxetine  Fluconazole   
Ibutilide Sertraline  Levofloxacin   
Sotalol Venlafaxine  Moxifloxacin   

Amiodarone   Clarithromycin   
   Itra- & ketoconazole   

 
 

http://www.qtdrugs.org/
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to >550ms, suspend.  
3. QTc > 500 mg: Do not administer. 

  
Wide QRS group > 120ms  
1. QTc < 500ms: Assess after the second dose of 

the drug, whether or not the QT increases by more 
than 50 ms. If it does not increase, proceed to 
continue treatment. If it increases, then re-eval-
uate after the fourth dose of hydroxychloroquine: 
if the QTc is <50 ms, no further QT monitoring is 

 
 

Figure 2. QT follow-up algorithm with the administration of hydroxychloroquine or other 
associated drugs. 
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required; but if it increases more than 50 ms, dis-
continuation should be considered.  

2. QTc 500-550 ms: Same as above, and at 4th 
dose if QTc <550 ms continue, and if it increases 
to >550 ms, suspend.  

3. QTc>550 ms: Do not administer. 
 
 

Recommendations  
In summary, our recommendations are as follows: 
- Do not administer hydroxychloroquine for an 

initial QTc > 550ms.  
- If QTc < 500 ms, with narrow QRS, re-evaluate at 

the second and fourth dose of the drugs. If QTc < 
550 ms: stop and consult with Cardiology (either 
in the second or fourth dose). 

- If the QTc is not prolonged (value <550 ms), treat-
ment may be continued with daily QTc monitor-
ing.  

- Another simple option is that if the QTc is pro-
longed with any dose between 20-25%, starting 
from a normal basal, treatment should be sus-
pended and proceed to consult with Cardiology.  
This should be defined by his/her practitioners. 

- Discontinue other drugs that prolong (Table 2)9, 

17,18. 
- Maintain serum potassium and magnesium levels 

above 4.0 mEq/L and 2.0 mEq/L, respectively. 
- Avoid bradycardia. 
- Consider the possibility of transient pacemakers 

with very low heart rates. 
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