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A B S T R A C T

Aim of this paper is to remind the risk of ototoxicity when using chloroquine and hydroxychloroquine, in
particular as prophylactic agents against SARS-CoV-2, during the pandemic. Healthy subjects taking
chloroquine and hydroxychloroquine as prophylactic agents against SARS-CoV-2, during the pandemic,
should be screened periodically, at least by Otoacoustic Emissions (OAEs) in order to detect early
manifestations of possible cochlear ototoxic damages.
© 2020 The Author(s). Published by Elsevier Ltd on behalf of International Society for Antimicrobial

Chemotherapy. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
org/licenses/by-nc-nd/4.0/).
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Sir,

We would like to remind about the risk of ototoxicity when
using chloroquine and hydroxychloroquine, in particular as
prophylactic agents against severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infection during the current pandemic
of COVID-19 (coronavirus disease 2019).

In the last months, several authors have reported chloroquine
(an antimalarial drug) and hydroxychloroquine (used in autoim-
mune diseases) to be effective ‘in vitro’ against the novel
coronavirus by inhibiting the virus interaction with the cell
membrane and therefore their infection [1]. Currently, a number of
clinical trials have been developed not only for therapeutic
purposes but also as a prophylactic treatment against COVID-19
in healthy subjects [2]. The aim of the latter is to reduce or block
virus transmission, particularly by reducing the number of
asymptomatic carriers [1].

Although the ototoxicity induced by the use of chloroquine and
hydroxychloroquine may be irreversible, some authors has
reported that reversibility can be achieved only when the
medication is stopped early and eventually adequate treatment
is established [3–5]. Sensorineural hearing loss, particularly among
high frequencies, tinnitus and imbalance are the main manifes-
tations reported due to chloroquine and hydroxychloroquine
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ototoxicity [3–5]. Possible mechanisms of chloroquine and
hydroxychloroquine ototoxicity include: (i) damage to the stria
vascularis with consequent endolymphatic poisoning; (ii) micro-
circulatory damage/thrombosis; and (iii) damage to the inner ear
melanocytes with induced degenerative changes in the stria
vascularis [3–5]. Typically the initial damage involves the outer
hair cells in the cochlear basal turn, then progressing to the apical
turn [2–4]. Further damage can also occur in the inner ear-
associated neural structures [3–5].

Pure tone audiometry represents the main instrument for the
identification and classification of hearing impairment; however,
otoacoustic emissions (OAEs) are reported to be very sensitive in
evaluating early manifestations of cochlear damage [6], as
ototoxic drugs typically affect primarily outer hair cells [1,3–5].
Particularly in young subjects, OAE sensitivity is greater than
conventional audiometric testing in detecting initial inner ear
damage [7]. Therefore, healthy subjects receiving chloroquine
and hydroxychloroquine as a prophylactic agent against SARS-
CoV-2 during the pandemic should be screened periodically, at
least by OAEs.

Clearly, even without a fatal condition, it is important to avoid
the onset of ototoxic manifestations, especially when chloro-
quine and hydroxychloroquine are administered with a prophy-
lactic intent. In fact, sensorineural hearing loss, tinnitus or
imbalance, when irreversible and persistent, can have a
significant negative impact on communication abilities and
therefore on quality of life (QoL) perception. In particular, some
authors have already reported that audiovestibular symptoms
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can impact negatively on mental well-being and QoL perception
and have been linked to the onset and sustaining of depression
and self-isolation [7].

In our opinion, it is crucial to keep our awareness high about the
potential impact of ototoxicity, especially if using ototoxic drugs in
healthy subjects without defined protocols.

Funding

None.

Competing interests

None declared.

Ethical approval

Not required.
References

[1] Gendrot M, Javelle E, Clerc A, Savini H, Pradines B. Chloroquine as a prophylactic
agent against COVID-19? Int J Antimicrob Agents 2020;55:105980.

[2] Galvis V, Spinelli FR, Tello A, Sossa CL, Higuera JD, Gómez ED, et al.
Hydroxychloroquine as prophylaxis for coronavirus SARS-CoV-2 infection:
review of the ongoing clinical trials. Arch Bronconeumol 2020;56:606–8.

[3] Bortoli R, Santiago M. Chloroquine ototoxicity. Clin Rheumatol 2007;26:1809–
10.

[4] Fernandes Mrn, Soares Dbr, Thien Ci, Carneiro S. Hydroxychloroquine
ototoxicity in a patient with systemic lupus erythematosus. An Bras Dermatol
2018;93:469–70, doi:http://dx.doi.org/10.1590/abd1806-4841.20187615.

[5] Seçkin U, Ozoran K, Ikinciogullari A, Borman P, Bostan Ee. Hydroxychloroquine
ototoxicity in a patient with rheumatoid arthritis. Rheumatol Int 2000;19:203–
4.

[6] Hatzopoulos S, Petruccelli J, Laurell G, Avan P, Finesso M, Martini A. Ototoxic
effects of cisplatin in a Sprague–Dawley rat animal model as revealed by ABR
and transiently evoked otoacoustic emission measurements. Hear Res
2002;170:70–82, doi:http://dx.doi.org/10.1016/s0378-5955(02)00453-7.

[7] Baguley DM, Prayuenyong P. Looking beyond the audiogram in ototoxicity
associated with platinum-based chemotherapy. Cancer Chemother Pharmacol
2020;85:245–50.

http://refhub.elsevier.com/S2213-7165(20)30261-7/sbref0005
http://refhub.elsevier.com/S2213-7165(20)30261-7/sbref0005
http://refhub.elsevier.com/S2213-7165(20)30261-7/sbref0010
http://refhub.elsevier.com/S2213-7165(20)30261-7/sbref0010
http://refhub.elsevier.com/S2213-7165(20)30261-7/sbref0010
http://refhub.elsevier.com/S2213-7165(20)30261-7/sbref0015
http://refhub.elsevier.com/S2213-7165(20)30261-7/sbref0015
http://refhub.elsevier.com/S2213-7165(20)30261-7/sbref0020
http://refhub.elsevier.com/S2213-7165(20)30261-7/sbref0020
http://refhub.elsevier.com/S2213-7165(20)30261-7/sbref0020
http://refhub.elsevier.com/S2213-7165(20)30261-7/sbref0025
http://refhub.elsevier.com/S2213-7165(20)30261-7/sbref0025
http://refhub.elsevier.com/S2213-7165(20)30261-7/sbref0025
http://refhub.elsevier.com/S2213-7165(20)30261-7/sbref0030
http://refhub.elsevier.com/S2213-7165(20)30261-7/sbref0030
http://refhub.elsevier.com/S2213-7165(20)30261-7/sbref0030
http://refhub.elsevier.com/S2213-7165(20)30261-7/sbref0030
http://refhub.elsevier.com/S2213-7165(20)30261-7/sbref0035
http://refhub.elsevier.com/S2213-7165(20)30261-7/sbref0035
http://refhub.elsevier.com/S2213-7165(20)30261-7/sbref0035

