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As a result of the SARS- CoV-2 outbreak, 
hydroxychloroquine (touted as a potential 
treatment for COVID-19) has been widely 
discussed throughout the scientific com-
munity. The potential antiviral activity of 
hydroxy chloroquine, which is enhanced when 
used in combination with azithromycin, has 
led to renewed interest in this molecule1, 
and the field of rheumatology has found itself 
at the frontline of the debate as rheumatolo-
gists are the foremost prescribers of this drug. 
Concerns raised about the cardiovascular 
safety of hydroxychloroquine during trials of 
the drug for COVID-192 have led researchers 
to revisit the cardiovascular risks associated 
with hydroxychloroquine use for other indi-
cations, including a large study by Lane et al.3 
on hydroxychloroquine use by patients with 
rheumatoid arthritis (RA).

Antimalarial agents, such as hydroxy-
chloroquine, have been prescribed for many 
years, and their potential uses are still being 
explored. Hydroxychloroquine is widely used 
in the treatment of autoimmune diseases  
such as systemic lupus erythematosus, for 
which it is effective in preventing relapses 
and improving survival4, and RA, for which 
it has been used for several decades but has 
only moderate efficacy5. Monotherapy with 
hydroxychloroquine is not recommen ded 
for patients with RA; however, it is some-
times used in combination with metho-
trexate, as data suggest hydroxychloro quine 
might potentiate the effects of methotrexate6. 
Although some studies have suggested a vas-
cular protective role for hydroxychloroquine 
in the context of inflammatory diseases7, 
long- term hydroxychloroquine administra-
tion can induce severe cardiac disorders8. 
Hydroxychloroquine provokes sodium and 
calcium channel blockade, which leads to 
membrane- stabilizing effects, resulting in 

conduction disturbances with atrioventricu-
lar block, QRS interval widening and QT 
interval prolongation8. Questions have there-
fore been raised about the safety of hydro-
xychloroquine, alone or in combination with 
azithromycin, because of the known tendency  
of both treatments to lengthen the QT 
interval and increase the risk of torsade-de- 
pointes (a form of polymorphic ventricular 
tachycardia)2.

In patients with RA, there is little robust 
data about the safety of hydroxychloroquine9. 
For this reason, Lane et al.3 studied the effects 
of hydroxychloroquine use in patients with 
RA, alone and in combination with azithro-
mycin, in a large- scale (n = 956,374 hydroxy-
chloroquine users), international, multicentre, 
retrospective study. They found that hydroxy-
chloroquine alone, at doses of ~400 mg/day 
over a 30- day period, had no more adverse 

effects than sulfasalazine treatment. By con-
trast, long- term hydroxychloroquine use 
(anything between 30 days and the theoretical 
20- year follow- up) increased cardio vascular 
mortality compared with sulfasalazine 
treatment (hazard ratio (HR) 1.65; 95% CI 
1.12–2.44). In the first month of treatment 
with a combination of hydroxychloroquine 
and azithromycin, the risks of chest pain or 
angina and heart failure increased slightly 
but significantly (HR 1.15; 95% CI 1.05–1.26 
for chest pain or angina and HR 1.22; 95% CI 
1.02–1.45 for heart failure), as did the risk of 
cardiovascular mortality (HR 2.19; 95% CI 
1.22–3.95) compared with treatment with 
hydroxychloroquine and amoxicillin3.

Although consistent with the described 
risk of heart rhythm disorders in patients 
with COVID-19 during treatment with a 
combination of hydroxychloroquine and 
azithromycin2, the results of the study by 
Lane et al.3 are subject to certain limitations. 
First of all, the statistical models used were 
based on data from a variety of databases 
with heterogeneous populations and differ-
ent levels of exhaustiveness in data collec-
tion, the comparability of which was partially 
improved by the use of a propensity score. 
Although this score made it possible to include  
a very large number of patients in most of the 
analyses, some of the analyses used smaller  
samples, such as the calculation of cardio-
vascular mortality risk for hydroxy chlo-
roquine and azithromycin treatment, which 
used only two databases out of the 14 availa-
ble. Although propensity scores are intended 
to homogenize patient character istics 
from different databases, the effect of any  
treatments (related to RA or not) that were 
used in conjunction with hydroxychloroquine 
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or sulfasalazine could bias the results of this 
study. Indeed, given that hydroxychloroquine 
and sulfasalazine are rarely used alone, and 
the use of therapies can vary from one country 
to another, it is likely that the precise com-
binations of therapies differ between patients 
and could cause confounding bias. Moreover, 
in the 2019 update to the EULAR recommen-
dations for the management of RA6, hydroxy-
chloroquine does not have exactly the same 
indication as sulfasalazine, and its use is 
mainly reserved for patients with mild RA, 
calling into question the choice of sulfasala-
zine as a reference treatment by Lane et al. 
Instead, it might have been preferable to com-
pare patients treated with methotrexate alone 
or in combination with hydroxychloroquine 
to those treated with hydroxychloroquine in 
order to homogenize the study population 
and avoid the bias associated with adverse 
events of the reference treatment. In addi-
tion, it was quite unexpected that Lane et al.3 
noted an increase in cardiovascular mortal-
ity without a concurrent increase in heart 
failure or cardiac arrhythmias, the two main 
conditions involved in the pathophysiology 
of hydroxy chloroquine toxicity8. The mech-
anisms explaining this excess mortality thus 
seem to be poorly understood.

Several questions remain about the cardio-
vascular safety of hydroxychloroquine in the 
context of RA, including questions around 
the lack of a dose–response effect and the 

unknown association with disease activity, 
given that more cardiovascular events would 
be expected if RA was not well controlled. 
Moreover, the time period used to study the 
effect of long- term use of hydroxy chloroquine 
on cardiovascular events by Lane et al.3 was 
relatively brief (~1 year of hydroxychloro-
quine use) compared with the previously 
published reports of hydroxy chloroquine 
toxicity8. Indeed, the accumulation of meta-
b olic products (glycogen and phospho lipids) 
in cardiomyocytes as a result of dysfunctional 
lysosomal enzymes seems to be a slow process 
that usually requires a high cumulative dose of 
an antimalarial and a long treatment duration 
(median 8 years)10.

To conclude, although hydroxychloro-
quine seems to be generally well tolerated 
by patients with RA, cardiac toxicity is a rare 
and severe iatrogenic adverse effect. Further 
studies are required to better explore this 
cardiac toxicity and its importance. Because 
of the variability and non-specificity of 
hydroxychloroquine- associated cardiac toxi-
city, accurate diagnosis is difficult, especially 
in patients with RA, who often have cardio-
vascular comorbidities. The results of the 
study by Lane et al.3 will probably not change 
our prescribing practices for RA, but they 
should encourage the cautious use of hydroxy-
chloroquine, especially in combination with 
azithromycin, in those patients who also 
have chronic heart disease. Indeed, given the 
increased risks of QT interval pro longation 
and torsade- de- pointes, it seems sen sible to 
advocate for close electrocardiographic mon-
itoring before hydroxychloroquine initia tion, 
one month after and then every 2 years, inclu-
ding a clinical–morphological follow- up to 
determine early cardiac failure8.
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