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Abstract 

Introduction: chloroquine and hydroxychloroquine are antimalarial drugs that, although normally well tolerated, 

have side effects, such as gastrointestinal intolerance, retinopathy and arrhythmias. There are reports of sensorineural 

hearing loss, tinnitus and vertigo related to the two drugs. However, the ototoxic potential of these medications is 

routinely not researched. With the significant increase in the use of these drugs in the face of the COVID-19 

pandemic, the study of their ototoxic effects becomes even more important.  

Objective: to evaluate the ototoxic potential of chloroquine and hydroxychloroquine through a systematic review of 

the articles available in the literature.  

Method: a search for articles published until April 2020 was carried out in the PubMed, Web of Science, SciELO 

and Lilacs databases, with descriptors registered in MeSH. Articles that associated the use of chloroquine or 

hydroxychloroquine with auditory and / or vestibular effects were included.  

Result: the search resulted in 161 articles, of which 18 met the inclusion criteria. Of these, 16 demonstrated ototoxic 

effects of chloroquine and / or hydroxychloroquine. Chloroquine was considered the second main drug involved in 

ototoxicity in 2 studies. A 5-fold higher risk of hearing loss has also been reported in neonates whose mothers used 

chloroquine during pregnancy.  

Conclusion: studies have shown that chloroquine and hydroxychloroquine have ototoxic action, which may initially 

go unnoticed if there is no active investigation. The significant increase in the use of chloroquine and 

hydroxychloroquine in the face of the COVID-19 pandemic may represent an escalation in ototoxicity, which should 

not be neglected. 

Keywords: chloroquine, hydroxychloroquine, ototoxicity, hearing Loss, COVID-19. 

Introduction 

Chloroquine is an antimalarial drug synthetically derived from 

quinolone and developed more than 80 years ago, during World War 

II. Due to its side effects, in 1945 a new equally effective and less 

toxic drug was synthesized: hydroxychloroquine. In the late 1950s, 

these drugs were gradually added in the treatment of autoimmune 

diseases [1-2]. 

Generally, these drugs are well tolerated and rarely need to be 

discontinued due to systemic adverse effects. However, they can be 

irreversibly toxic and severe for the visual, cardiovascular, 

neuromuscular, and auditory systems, as well as causing 

gastrointestinal intolerance and skin reactions when taken in higher 

doses. These last two can be easily resolved by reducing the dose or 

discontinuing the medication [3-5]. The pharmacokinetics of 

chloroquine, with a long plasma half-life, leads to its accumulation in 

the plasma when taken in higher dosages, especially in patients with 

renal or hepatic impairment, facilitating the appearance of more 

serious side effects [6]. Hydroxychloroquine toxicity is known for 

being significantly lower, but there are concerns about its 

cardiotoxicity (cardiomyopathies and prolongation of the QT interval), 

which can be lethal [7]. 

The ototoxicity caused by medications is defined by the temporary or 

permanent decline in auditory and/or vestibular functions induced by 

their use [8]. Auditory and vestibular disorders were described as 

chloroquine side effects, being widely observed in patients being 

treated for malaria and systemic lupus erythematosus. It has been 

shown that this medication induces oxidative stress in Schwann cells, 

vascular injury and degenerative lesions in the inner ear [4, 9]. 

Regarding hydroxychloroquine, there are reports of its ototoxicity, but 

with no exact elucidation of its injury mechanism [10, 11]. 

Tinnitus, sensorineural hearing loss (SNHL), and vertigo are the most 

common symptoms resulting from ototoxicity caused by antimalarial 
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drugs. Brainstem Evoked Response Audiometry (BERA) appears to be 

the most sensitive test to detect early cochlear injury due to the use of 

these medications. The ototoxicity of these drugs is believed to be 

reversible, as would appear some studies have shown that the 

cochlear-vestibular system can recover if medication is discontinued 

and adequate corticosteroids treatment and plasma expansion are 

applied [12]. The reversibility of dysacusis resulting from the use of 

these medications depends on the length of administration and the 

management after its interruption [13, 14]. 

Currently, amid the pandemic caused by the new coronavirus (Sars-

CoV-2) and the difficulty in finding an effective treatment for the 

disease of the new coronavirus 2019 (COVID-19), in the course of a 

public health emergency, the Ministry of Health authorized, through 

official note number 5/2020-DAF/SCTIE/MS, published in March 

2020, such drugs to be used as a therapeutic alternative in severe cases 

of hospitalised patients [15]. In May 2020, the Ministry of Health 

published new guidelines for the early treatment of patients diagnosed 

with COVID-19, authorizing the use of chloroquine or 

hydroxychloroquine on outpatients with mild signs and symptoms of 

the disease [16]. Thus, the criteria for indicating these medications 

have been expanded, significantly increasing the number of patients 

exposed to their potential ototoxic effects. 

The protocol for the use of antimalarials involves periodic 

ophthalmological, electrocardiographic, and liver enzyme dosage, in 

order to detect early toxicity in these organs. Cochlear vestibular 

impairment, however, has been ignored and rarely investigated [9]. 

Therefore, the most in-depth knowledge about the auditory and 

vestibular effects become necessary given the unbridled use of this 

medication in the current health scenario. 

The objective of this paper is to evaluate the scientific evidence of the 

auditory and vestibular effects in patients using chloroquine and 

hydroxychloroquine, comparing randomized controlled trials and other 

studies available in current literature, through a systematic review.  

Method 

A systematic review was performed of the published articles on the 

use of chloroquine and hydroxychloroquine and hearing loss/vertigo 

until April 30, 2020 in the databases of PubMed, Web of Science, 

SciELO and Lilacs. The following descriptors registered in the 

Medical Subject Headings (MeSH) were used: chloroquine, 

hydroxychloroquine, ototoxicity, hearing loss, vertigo and 

vestibulopathy, according to strategies shown in Table 1. 

 

Pubmed (Chloroquine OR Hydroxychloroquine) AND (Ototoxicity OR Hearing Loss OR Vertigo 

OR Vestibulopathy) 

Web of Science TS=(Chloroquine OR  Hydroxychloroquine)  AND  TS=(Ototoxicity OR  Hearing  Loss  

OR  Vertigo  OR  Vestibulopathy) 

Lilacs (Chloroquine OR Hydroxychloroquine) AND (Ototoxicity OR Hearing Loss OR Vertigo 

OR Vestibulopathy) 

Scielo (Chloroquine OR Hydroxychloroquine) AND (Ototoxicity OR Hearing Loss OR Vertigo 

OR Vestibulopathy) 

Table 1. Search strategy for selected databases 

The articles were accessed online, through the Coordenação de 

Aperfeiçoamento de Pessoal de Nível Superior- CAPES [Coordination 

of Superior Level Staff Improvement] website, using the Regional 

Library of Medicine (BIREME), in order to obtain copies of published 

journals.  

Inclusion criteria were articles that associated the use of chloroquine 

or hydroxychloroquine to auditory and or vestibular effects. However, 

studies that were not in English, Spanish or Portuguese, as well as 

letters to the editor and systematic reviews were excluded. Two 

independent reviewers made the initial selection of articles by reading 

the title and abstract, and only the studies that met the inclusion 

criteria were read in full. Discrepancies were resolved by mutual 

consent. From the selected articles, the following data was extracted: 

authors, year of publication, study design and its level of evidence, 

sample size, and main results of association between the use of these 

medications and hearing loss or vestibular complaints. The 

classification of the scientific evidence level of each article was 

carried out following the study design, according to guidelines adapted 

from The Oxford Center for Evidence-Based Medicine [17]. 

Results 

The search resulted in 161 articles, 70 of which were found in 

PubMed, 61 in the Web of Science, 17 in Scielo and 13 in Lilacs.  The 

articles were published between 1963 and March 2020. Out of the 161 

studies, 18 were included in our systematic review after eliminating 

duplicate studies that did not meet the inclusion criteria, as shown in 

the flowchart (Figure1). The eighteen articles that met the inclusion 

criteria did not present the necessary data, from a statistical point of 

view, for the conduct of meta-analysis. 
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Figure 1. Flowchart of articles selection in the systematic review 
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(n = 110) 

Records excluded 

(n = 91) 

 

• Based on title and 
abstract (n = 81) 

• Based on language 
       (n = 2) 

• Based on type of 
study (n = 8) 
 

 

 

Full-text articles assessed 

for eligibility 

(n = 19) 
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 (n = 1) 
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Among the 18 articles, 3 were cross-sectional studies, 1 was prospective, 3 were retrospective, 1 case series and 10 case reports. Regarding the classification by levels of scientific evidence of 

the selected articles, 3 articles are level II and 15 are level IV. Table 2 shows the studies that evaluated the prevalence of ototoxicity by use of chloroquine. The main interest parameters of the 

selected articles are in Tables 3 to 5, which were separated, respectively, in: use of chloroquine during pregnancy; ototoxicity caused by chloroquine and ototoxicity secondary to the use of 

hydroxychloroquine.  

 

Authors and 

year 

Study design (level of 

evidence) 

Sample 

(n) 

Objective Conclusion  

Kokong et al, 

2014 

 

Cross-sectional (IV) 

 

 

156 

Evaluate ototoxicity cases through a database of an 

Otorhinolaryngology clinic in Nigeria 

CQ was the second drug (14,1%) among the known ototoxicity 

inducer. 

Obasikene et al, 

2012 

 

Cross-sectional (IV)  

 

79 

Identify the most commonly ototoxic drugs in a Nigerian 

Otorhinolaryngology University Hospital 

Oral QC was the second main drug (6.3% of cases) involved in 

ototoxicity, behind only the intravenous quinine 

*CQ: chloroquine. 

Table 2. Studies on the prevalence of chloroquine ototoxicity 

 

Authors and year Study design 

(level of evidence) 

Sample (n) Objective Conclusion  

 

 

Patatt et al, 2019 

 

 

Retrospective (II)  

 

527 (37 exposed + 

495 unexposed) 

Check the rate of hearing loss in neonates, 

through TEOAE and BERA, of mothers 

treated with antimalarials during pregnancy  

 

Hearing loss not identified in neonates whose mothers 

were treated with antimalarials during pregnancy. 

 

 

Silva et al, 2015 

 

 

Retrospective (II) 

 

 

284 (30 exposed + 

254 unexposed)  

Compare results of hearing screening, 

through TEOAE and/or BERA, of neonates 

exposed and unexposed to CQ during 

pregnancy 

Neonates exposed to QC during pregnancy had a 

prevalence of 6.7% of hearing screening failure 

compared to 1.2% in the unexposed group, indicating a 

5 times higher risk of hearing loss. 

 

 

Aurelio et al, 2014 

 

 

Cross-sectional 

(IV)  

 

 

35 

Determine the prevalence of neonates 

hearing loss, through TEOAE and BERA, 

from mothers treated with CQ during 

pregnancy 

 

Prevalence of hearing loss in newborns from mothers 

who had vivax malaria and used QC during pregnancy 

was 3%. 

 

Borba et al, 2004 

 

Retrospective (II)  

19 (9 exposed + 10 

unexposed) 

Compare tonal audiometry of children 

exposed and unexposed to QC during 

pregnancy 

No significant difference was found in the tonal 

audiometry examinations among children exposed to 

CQ during pregnancy and the control group 

 

Matz and Naunton, 

1968 

 

Case report (IV) 

 

1 

Describe a severe SNHL case in a patient 

whose mother used CQ during pregnancy 

Severe SNHL diagnosed at 19 months and unilateral 

histological changes in the inner ear found after death 

from a cerebellar tumor at age 7 
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Hart and Naunton, 

1964 

 

 

Case series (IV) 

 

 

6 

 

Assessment of auditory and vestibular 

disorders in the children of a patient 

exposed to CQ during 4 pregnancies (out of 

a total of 6 pregnancies) 

Among the 4 pregnancies, there were two cases of 

cochleo-vestibular involvement. One child had severe 

SNHL and bilateral vestibular hypofunction; another 

had delayed neuropsychomotor development, in which 

it was not possible to test the hearing, but there was 

severe bilateral vestibular hypofunction.  

*CQ: chloroquine; BERA: brainstem evoked response audiometry; TEOAE: transient evoked Otoacoustic emissions; SNHL: sensorineural hearing loss 

Table 3. Studies of ototoxicity in children whose mothers used chloroquine during pregnancy 

Authors 

and year 

Study 

design 

(level of 

evidence) 

Sample 

(n) 

Dosage/ 

Time between 

ingestion and 

complaint/comorbidity 

that motivated use of 

QC 

Complaints/examination 

findings 

Intervention Conclusion  

 

Hadi et al, 

1996 

 

Case report 

(IV) 

 

1 

CQ 0,5mg/kg through 

single dose 

intramuscular / 10 days 

/ malaria 

Unsteady gait and 

bilateral SNHL / bilateral 

absent BERA  

CQ suspension + 

Corticosteroids + 

Plasma expansion 

Gait normalisation 

(after 9 months) + 

irreversible SNHL  

 

 

Bernard, 

1991 

 

 

Prospective 

(IV) 

 

 

74 

CQ 250mg/day orally / 

8 months to alter BERA 

in 17,5% of cases / 

rheumatoid arthritis and 

systemic lupus 

erythematosus 

Only 2,7% complaint of 

hypoacusis, tinnitus and 

instability. BERA with 

increased wave latency 

III and V in 17.5% of 

cases. Normal tone 

audiometry.   

Suspension of CQ 

after initial BERA 

changes in 12 out of 

the 13 patients.1 

remained using CQ 

until significant 

deterioration of 

hearing, with future 

suspension 1 year 

after starting CQ. 

For the 12 patients 

BERA was 

normalized in 12-16 

months. For the 

patient who 

suspended it just after 

1 year, there was 

moderate bilateral 

residual SNHL (after 

2 years).  

 

Mukherjee, 

1979 

 

Case report 

(IV) 

 

1 

CQ 250mg/day 

intramuscular for 7 

consecutive days/ 4 

days / malaria  

Unsteady gait and 

bilateral asymmetric 

SNHL  

Suspension of CQ + 

Corticosteroids  

+ Vitamin A and E 

Gait normalization 

(after 2 weeks) + light 

residual right SNHL 

 

Dwivedi 

and 

Mehra, 

1978 

 

Case report 

(IV) 

 

1 

CQ 1g oral single dose / 

One and a half hour 

after ingestion / malaria  

Severe bilateral SNHL, 

vertigo and tinnitus 

 

CQ suspension 

 

Irreversible 
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*CQ: chloroquine; BERA: brainstem evoked response audiometry; SNHL: sensorineural hearing loss.  

Table 4. Studies on chloroquine ototoxicity chart 

Authors and 

year 

Study 

design 

(level of 

evidenc

e) 

Sa

mpl

e 

(n) 

Dosage / 

Time between 

ingestion and 

complaint/ 

comorbidity that 

motivated use of HCQ 

Complaints/examina

tion findings 

Intervention Conclusion 

Patil et al, 2020 Case 

report 

(IV) 

1 HCQ 400mg/day orally / 

6 months treatment / 

Mixed connective tissue 

disease 

Moderate bilateral 

SNHL and tinnitus 

Suspension of HCQ Light residual 

bilateral SNHL (after 

3 months) 

Khalili et al, 

2014 

Case 

report 

(IV) 

1 HCQ 400mg/day orally / 

1 month / rheumatoid 

arthritis in HIV patients 

Moderate to severe 

bilateral SNHL 

HCQ Suspension 

and Prednisolone 

maintenance 

Light to moderate 

residual bilateral 

SNHL (after 2 

months) 

Coutinho and 

Duarte, 2002 

Case 

report 

(IV) 

1 HCQ 200mg/day orally / 

2 years / Idiopathic 

pulmonary 

hemosiderosis 

Unilateral moderate 

SNHL 

The drug has not 

been suspended due 

to control of the 

underlying disease. 

 

Irreversible 

Seçkin et al, 

2000 

Case 

report 

(IV) 

 

1 

HCQ 400mg/day orally / 

6 months / rheumatoid 

arthritis  

Light bilateral SNHL 

and tinnitus 

Suspension of HCQ 

+ indomethacin 

150mg/day 

Reversible (after 2 

months) 

 

 

Johansen and 

Gran, 1998 

 

 

Case 

report 

(IV) 

 

 

2 

HCQ orally (dosage not 

informed) / Many years / 

systemic lupus 

erythematosus and 

subacute cutaneous 

lupus erythematosus 

 

 

Bilateral SNHL 

 

 

- 

 

 

Irreversible 

Prince and 

Hardin, 1975 

Case 

report 

(IV) 

 

1 

HCQ 400mg/day orally / 

6 days of treatment / 

rheumatoid arthritis 

Intense vertigo with 

semi-spontaneous 

nystagmus + cephalea 

+ nausea 

Suspension of HCQ 

and antiemetics 

prescription 

Complete 

improvement (after 3 

days) 

*HCQ: hydroxychloroquine; SNHL: sensorineural hearing loss; -: not informed; HIV: human immunodeficiency virus.  

Table 5. Studies on hydroxychloroquine ototoxicity chart 
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Discussion 

Chloroquine is an antimalarial drug with immunomodulatory action in 

the treatment of rheumatological and dermatological diseases such as 

rheumatoid arthritis, lupus systemic erythematosus, Sjogren's syndrome 

and scleroderma [18]. The hidroxychloroquine has the same clinical 

efficacy, but with less potential for toxicity, a fact that justifies its more 

common use [9]. 

Chloroquine is completely absorbed by the gastrointestinal tract. A 

small part is excreted, and the rest is widely distributed to the tissues. 

Residues of the drug can last for months in the body, which means its 

effects continue even after suspension. The most common adverse side 

events of antimalarial drugs include skin hyperpigmentation and 

changes in the gastrointestinal tract, such as abdominal discomfort, 

diarrhea, nausea, and vomiting. Long-term effects, on the other hand, 

include mainly retinopathy and cardiovascular disorders, such as 

increased QT interval, cardiac arrhythmias and myocarditis [14]. 

Ototoxicity is defined as a temporary or permanent loss of auditory 

and/or vestibular function induced by medication [9]. In studies by [19, 

20], chloroquine was the second most commonly known drug 

responsible for ototoxicity, demonstrating that its potential to damage 

the inner ear is proven, but it is insufficiently studied and reported. 

Patients who make chronic use of these medications usually undergo 

periodic ophthalmological evaluation; however, auditory analysis is 

often neglected [21]. 

Chloroquine is accumulated and fixed in the melanocytes. Specifically, 

in relation to the inner ear, the areas that have melanin are stria 

vascularis, modiolus, planum semilunatum, saccular and utricular walls 

and semicircular canals. Most studies suggest that stria vascularis is the 

most affected, acquiring an atrophic and vacuolated aspect, later 

affecting the cochlear neurons and the organ of Corti, with destruction 

of the ciliated and supporting cells [21, 23]. However, Matz and 

Naunton in the histopathological examination of a teratogenicity case 

due to the use of chloroquine, did not demonstrate changes in the stria 

vascularis [24]. 

There are some hypotheses to explain the mechanism of injury caused 

by chloroquine in the inner ear. Oliveira et al4 suggested, through glial 

cells culture of organs of Corti in the mice, the occurrence of neuronal 

excitotoxicity due to the increase in glutamate in the extracellular 

environment. This occurs due to the deleterious action of chloroquine on 

glial cells, which are responsible for the uptake of glutamate into the 

intracellular environment. Another fact pointed out by the same study is 

the increase in the production of reactive oxygen species, resulting in 

local oxidative damage. This explains the use of antioxidant substances, 

such as ascorbic acid or vitamin E, in the treatment of ototoxicity [4]. 

Another hypothesis consists of the ischemic mechanism of the ototoxic 

action of chloroquine, which causes spasms of the cochlear arteries, 

reducing blood supply to the stria vascularis and the outer ciliated cells 

[23, 24]. It is believed that the vasoconstriction in the inner ear results 

from a hypersensitivity reaction to the drug, a fact that justifies the use 

of corticosteroids in the treatment and the possible reversibility of the 

condition [14., 19]. The vascular lesion promotes changes in the 

composition of the endolymph and consequently lesions in the receptor 

cells. The most exuberant damage occurs in the basal gyrus, responsible 

for the high frequencies [9]. The hydroxychloroquine mechanism of 

injury in the inner ear is believed to be similar to that of chloroquine, 

however there are no studies on the subject.  

The symptoms related to ototoxicity are mainly SNHL, tinnitus and 

instability [25]. The time between the use of antimalarial drugs and the 

development of cochlear-vestibular complaints is variable and 

individual. Some reports outline the development of symptoms a few 

hours after a single dose of the medication, others after the fourth dose 

or even after chronic use [22, 14, 26]. Hadi et al suggest the possibility 

of idiosyncratic effects of these drugs. 

In audiometry, there is usually a mild to moderate symmetric bilateral 

SNHL, with a flat or descending configuration [9, 28]. The typical 

bilateral and symmetrical involvement is easily explained, since 

chloroquine and hydroxychloroquine have systemic action. However, 

there are reports of unilateral involvement, as well as reports of 

asymmetric losses, without other possible justifiable causes, 

demonstrates that these audiometric findings, although rare, are possible 

[14, 28]. 

Bernard12 found alteration in the BERA in 17.5% of cases in patients 

with rheumatoid arthritis in chronic use of chloroquine. However, only 

2.7% reported sporadic symptoms of tinnitus and instability, with 

normal audiometry and ophthalmic examination. This suggests that the 

audiological investigation with BERA of patients using antimalarial 

drugs would be more appropriate, in order to detect early hearing 

disorders, not yet clinically perceptible, for possible reversibility of the 

condition. 

Hydroxychloroquine is believed to be less toxic and, consequently, safer 

and less likely to present side effects. Nevertheless, a total of 7 cases of 

ototoxicity have been reported as a consequence of its use. This 

demonstrates that hydroxychloroquine has the ability to trigger hearing 

loss - often irreversible - and vestibular symptoms. Therefore, patients 

using hydroxychloroquine should also undergo routine audiological 

investigations for early diagnosis and intervention [10, 11, 21, 23, 26, 

28]. 

The cochlear-vestibular alteration caused by the use of antimalarial 

drugs can be transient. It is believed that reversibility can occur with 

early intervention. Mukherjee [14] reported a case of cochlear-vestibular 

injury caused by chloroquine treated with prednisolone and vitamins A 

and E, beginning 10 days after the first symptoms, with complete 

resolution of the vestibular condition and important hearing recovery. 

Seçkin et al [26], in turn, described a case of SNHL by 

hydroxychloroquine treated by the suspension of the medication and 

indomethacin 150mg/day from the first symptoms, with a return to 

normal thresholds in a period of two months. However, in the case 

report presented by Hadi et al27, there was no improvement of instability 

or hearing loss right after the use of corticosteroid therapy and plasma 

expansion, performed from the tenth day after the beginning of 

symptoms; after 9 months, the gait normalized, but the SNHL remained 

profound. 

Also, when administered during pregnancy, chloroquine is capable of 

crossing the placental barrier causing lesions in the inner ear of the 

fetuses. In Aurelio et al [29] and Silva et al [30] studies, the prevalence 

of hearing loss in children whose mothers used chloroquine during 

pregnancy ranged from 3% to 6.7%, with a 5 times higher risk of 

developing SNHL. However, Patatt et al [31] and Borba et al [18] have 

not shown this relationship in their studies. It is worth mentioning that 

hydroxychloroquine is not able to cross the placental barrier, and its use 

is safe for pregnant women. 

In view of our systematic review and considering that chloroquine and 

hydroxychloroquine are ototoxic and that the time for the development 

of their cochlear-vestibular effects is variable, it is important to discuss 

the precautions given the significant increase in the use of these 

medications in the pandemic scenario of COVID-19. Attention should 

be paid to the possibility of these patients developing hearing loss and/or 

vestibular symptoms, in addition to the other possible side effects.  
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A limitation aspect of this study is the fact that many articles are case 

reports (with low scientific evidence), sample size and the lack of 

prospective studies that follow a larger number of patients since the 

beginning of medication intake, with periodic ototoxicity examinations. 

Conclusion 

In the light of the objective of discussing the ototoxicity of chloroquine 

and hydroxychloroquine, the following is highlighted: 

• Chloroquine and hydroxychloroquine have ototoxic action, 

which can initially go unnoticed if there is no active 

investigation. 

• BERA appears to be the most sensitive test to detect early 

ototoxicity.  

• The use of chloroquine promotes deleterious action in the 

structures of the inner ear, especially in the stria vascularis, in 

the glia and ciliated cells. Hydroxychloroquine is believed to 

promote similar lesions; however, there are no studies on its 

possible injury mechanism.  

• The time between the use of chloroquine/hydroxychloroquine 

and the development of complaints is variable and individual, 

with possible idiosyncratic action of these drugs.  

• Reversibility of cochleo-vestibular involvement is possible 

provided the drug is suspended and treatment begins early. 

Corticoids, non-steroidal anti-inflammatory drugs, plasma 

expansion and/or antioxidant substances can be used. 

• Chloroquine is capable of causing ototoxicity in fetuses if used 

during pregnancy. Hydroxychloroquine is considered safe for 

pregnant women. 

• The significant increase in the use of chloroquine and 

hydroxychloroquine in the face of the COVID-19 pandemic 

may represent an escalation of ototoxicity, which should not 

be neglected. 
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14. Ministério da Saúde. ?(2020) Nota informativa n 5/2020-

DAF/SCTIE/MS. March 27, 2020. Available 

15. Ministério da Saúde (2020) [homepage na internet]. 

Orientações do Ministério da Saúde para manuseio 

medicamentoso precoce de pacientes com diagnóstico da 

COVID-19. May 20, 2020. Available at: 

https://www.saude.gov.br/images/pdf/2020/May/20/orientacoe

s-manuseio-medicamentoso-covid19.pdf.,  

16. Han A, Bokshan SL, Marcaccio SE, DePasse JM, Daniels AH. 

(2018) Diagnostic criteria and clinical outcomes in sarcopenia 

research: a literature review. J Clin Med. 7:70.     

17. Borba EF, Turrini -Filho JR, Kuruma KA, Bertola C, Pedalini 

ME, Lorenzi MC, et al. (2004) Chloroquine gestational use in 

systemic lupus erythematosus: assessing the risk of child 

ototoxicity by pure tone audiometry. Lupus. 13: 223-7.  

18. Obasikene G, Adobamen P, Okundia P, Ogusi FO. (2012) 

Prevalence of ototoxicity in University of Benin Teaching 

Hospital, Benin city:  a 5-year review. Niger J Clin Pract. 

15:453-7. 

19. Kokong DD, Bakari A, Ahmad BM. (2014) Ototoxicity in 

Nigeria: why it persists. Ear Nose Throat J. 93:256-64. 

20. Patil A, Jerang Y, Mathew J. (2020) Hydroxycloroquine-

induced auditory toxicity. Indian J Rheumatol. 15:53-5 

21. Dwivedi GS, Mehra YN. (1978) Ototoxicity of chloroquine 

phosphate. A case report. J Laryngol Otol.;92:701-3. 

22. Khalili H, Dastan F, Manshadi SAD. (2014) A case report of 

hearing loss post use of hydroxychloroquine in a HIV-infected 

patient. Daru. 22:20. 

23. Matz GJ, Naunton RF. (1968) Ototoxicity of chloroquine. 

Arch Otolaryngol. 88:370-2. 

24. Hart CW, Naunton RF. The ototoxicity of chloroquine 

phosphate. Arch Otolaryngol. 1964; 80:407-12. 

25. Seçkin, U, Ozoran K, Ikinciogullari A, Borman P, Bostan EE. 

(2000) Hydroxychloroquine ototoxicity in a patient with 

rheumatoid arthritis. Rheumatol Int. 19:203-4. 

26. Hadi U, Nuwayhid N, Hasbini AS. (1996) Chloroquine 

ototoxicity: an idiosyncratic phenomenon. Otolaryngol Head 

Neck Surg. 114: 491–3. 

27. Coutinho MB, Duarte I. (2002) Hydroxychloroquine 

ototoxicity in a child with idiopathic pulmonary 

haemosiderosis. Int J Pediatr Otorhinolaryngol. 62:53-7. 

28. Aurelio FS, Dutra ÍP, Silva VB, Sampaio AL, Oliveira CA. 

(2014) Prevalence of hearing loss in newborns of mothers who 

had malaria and were treated with antimalaric drugs in 

pregnancy. Int Tinnitus J. 19:68-76. 

29. Silva VB, Sousa MA, Kuniyoshi IC, Aurélio FS, Sampaio AL, 

Oliveira CA. (2015) Risk of hearing alterations in newborns of 

mothers treated for malaria. Int Tinnitus J. 19:20-5. 

30. Patatt FSA, Sampaio ALL, Tauil PL, Oliveira CACP. (2019) 

Hearing of neonates without risk indicators for hearing loss 

and use of antimalarial drugs during pregnancy a historical 

cohort study in the Northern Region of Brazil. Braz J 

Otorhinolaryngol. S1808-8694(18)30466-X.

 

 

https://pubmed.ncbi.nlm.nih.gov/6346869/
https://pubmed.ncbi.nlm.nih.gov/6346869/
https://pubmed.ncbi.nlm.nih.gov/6346869/
https://pubmed.ncbi.nlm.nih.gov/19593586/
https://pubmed.ncbi.nlm.nih.gov/19593586/
https://pubmed.ncbi.nlm.nih.gov/19593586/
https://pubmed.ncbi.nlm.nih.gov/25672591/
https://pubmed.ncbi.nlm.nih.gov/25672591/
https://pubmed.ncbi.nlm.nih.gov/25672591/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7372271/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7372271/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7372271/
https://pubmed.ncbi.nlm.nih.gov/21125143/
https://pubmed.ncbi.nlm.nih.gov/21125143/
https://pubmed.ncbi.nlm.nih.gov/21125143/
https://pubmed.ncbi.nlm.nih.gov/2055762/
https://pubmed.ncbi.nlm.nih.gov/2055762/
https://pubmed.ncbi.nlm.nih.gov/2055762/
https://pubmed.ncbi.nlm.nih.gov/32127666/
https://pubmed.ncbi.nlm.nih.gov/32127666/
https://www.thieme-connect.com/products/ejournals/pdf/10.1055/s-0040-1714142.pdf
https://www.thieme-connect.com/products/ejournals/pdf/10.1055/s-0040-1714142.pdf
https://www.thieme-connect.com/products/ejournals/pdf/10.1055/s-0040-1714142.pdf
https://www.scielo.br/j/rbr/a/WmRt5ptTHk8CbcFBVpt3x4d/abstract/?lang=pt
https://www.scielo.br/j/rbr/a/WmRt5ptTHk8CbcFBVpt3x4d/abstract/?lang=pt
https://www.scielo.br/j/rbr/a/WmRt5ptTHk8CbcFBVpt3x4d/abstract/?lang=pt
https://www.scielo.br/j/rbr/a/WmRt5ptTHk8CbcFBVpt3x4d/abstract/?lang=pt
https://www.scielo.br/j/rbr/a/WmRt5ptTHk8CbcFBVpt3x4d/abstract/?lang=pt
https://pubmed.ncbi.nlm.nih.gov/1173923/
https://pubmed.ncbi.nlm.nih.gov/1173923/
https://pubmed.ncbi.nlm.nih.gov/1173923/
https://pubmed.ncbi.nlm.nih.gov/4013729/
https://pubmed.ncbi.nlm.nih.gov/4013729/
https://pubmed.ncbi.nlm.nih.gov/17594118/
https://pubmed.ncbi.nlm.nih.gov/17594118/
https://pubmed.ncbi.nlm.nih.gov/490032/
https://pubmed.ncbi.nlm.nih.gov/490032/
file:///C:/Users/user/Desktop/Ministério%20da%20Saúde%20(2020)%20%5bhomepage%20na%20internet%5d.%20Orientações%20do%20Ministério%20da%20Saúde%20para%20manuseio%20medicamentoso%20precoce%20de%20pacientes%20com%20diagnóstico%20da%20COVID-19.%20May%2020,%202020.%20Available%20at:%20https:/www.saude.gov.br/images/pdf/2020/May/20/orientacoes-manuseio-medicamentoso-covid19.pdf.,
file:///C:/Users/user/Desktop/Ministério%20da%20Saúde%20(2020)%20%5bhomepage%20na%20internet%5d.%20Orientações%20do%20Ministério%20da%20Saúde%20para%20manuseio%20medicamentoso%20precoce%20de%20pacientes%20com%20diagnóstico%20da%20COVID-19.%20May%2020,%202020.%20Available%20at:%20https:/www.saude.gov.br/images/pdf/2020/May/20/orientacoes-manuseio-medicamentoso-covid19.pdf.,
file:///C:/Users/user/Desktop/Ministério%20da%20Saúde%20(2020)%20%5bhomepage%20na%20internet%5d.%20Orientações%20do%20Ministério%20da%20Saúde%20para%20manuseio%20medicamentoso%20precoce%20de%20pacientes%20com%20diagnóstico%20da%20COVID-19.%20May%2020,%202020.%20Available%20at:%20https:/www.saude.gov.br/images/pdf/2020/May/20/orientacoes-manuseio-medicamentoso-covid19.pdf.,
file:///C:/Users/user/Desktop/Ministério%20da%20Saúde%20(2020)%20%5bhomepage%20na%20internet%5d.%20Orientações%20do%20Ministério%20da%20Saúde%20para%20manuseio%20medicamentoso%20precoce%20de%20pacientes%20com%20diagnóstico%20da%20COVID-19.%20May%2020,%202020.%20Available%20at:%20https:/www.saude.gov.br/images/pdf/2020/May/20/orientacoes-manuseio-medicamentoso-covid19.pdf.,
file:///C:/Users/user/Desktop/Ministério%20da%20Saúde%20(2020)%20%5bhomepage%20na%20internet%5d.%20Orientações%20do%20Ministério%20da%20Saúde%20para%20manuseio%20medicamentoso%20precoce%20de%20pacientes%20com%20diagnóstico%20da%20COVID-19.%20May%2020,%202020.%20Available%20at:%20https:/www.saude.gov.br/images/pdf/2020/May/20/orientacoes-manuseio-medicamentoso-covid19.pdf.,
file:///C:/Users/user/Desktop/Ministério%20da%20Saúde%20(2020)%20%5bhomepage%20na%20internet%5d.%20Orientações%20do%20Ministério%20da%20Saúde%20para%20manuseio%20medicamentoso%20precoce%20de%20pacientes%20com%20diagnóstico%20da%20COVID-19.%20May%2020,%202020.%20Available%20at:%20https:/www.saude.gov.br/images/pdf/2020/May/20/orientacoes-manuseio-medicamentoso-covid19.pdf.,
https://www.gov.br/saude/pt-br/centrais-de-conteudo/arquivos/orientacoes-manuseio-medicamentoso-covid19-pdf
https://www.gov.br/saude/pt-br/centrais-de-conteudo/arquivos/orientacoes-manuseio-medicamentoso-covid19-pdf
https://www.gov.br/saude/pt-br/centrais-de-conteudo/arquivos/orientacoes-manuseio-medicamentoso-covid19-pdf
https://pubmed.ncbi.nlm.nih.gov/29642478/
https://pubmed.ncbi.nlm.nih.gov/29642478/
https://pubmed.ncbi.nlm.nih.gov/29642478/
https://pubmed.ncbi.nlm.nih.gov/29642478/
https://pubmed.ncbi.nlm.nih.gov/15176656/
https://pubmed.ncbi.nlm.nih.gov/15176656/
https://pubmed.ncbi.nlm.nih.gov/15176656/
https://pubmed.ncbi.nlm.nih.gov/15176656/
https://pubmed.ncbi.nlm.nih.gov/23238197/
https://pubmed.ncbi.nlm.nih.gov/23238197/
https://pubmed.ncbi.nlm.nih.gov/25025411/
https://pubmed.ncbi.nlm.nih.gov/25025411/
https://www.indianjrheumatol.com/article.asp?issn=0973-3698;year=2020;volume=15;issue=1;spage=53;epage=55;aulast=Patil
https://www.indianjrheumatol.com/article.asp?issn=0973-3698;year=2020;volume=15;issue=1;spage=53;epage=55;aulast=Patil
https://pubmed.ncbi.nlm.nih.gov/681846/
https://pubmed.ncbi.nlm.nih.gov/681846/
https://pubmed.ncbi.nlm.nih.gov/681846/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3922799/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3922799/
https://pubmed.ncbi.nlm.nih.gov/5302911/
https://pubmed.ncbi.nlm.nih.gov/5302911/
https://pubmed.ncbi.nlm.nih.gov/14198705/
https://pubmed.ncbi.nlm.nih.gov/14198705/
https://pubmed.ncbi.nlm.nih.gov/14198705/
https://pubmed.ncbi.nlm.nih.gov/10984140/
https://pubmed.ncbi.nlm.nih.gov/10984140/
https://pubmed.ncbi.nlm.nih.gov/10984140/
https://pubmed.ncbi.nlm.nih.gov/8649890/
https://pubmed.ncbi.nlm.nih.gov/8649890/
https://pubmed.ncbi.nlm.nih.gov/8649890/
https://pubmed.ncbi.nlm.nih.gov/11738695/
https://pubmed.ncbi.nlm.nih.gov/11738695/
https://pubmed.ncbi.nlm.nih.gov/11738695/
https://pubmed.ncbi.nlm.nih.gov/11738695/
https://pubmed.ncbi.nlm.nih.gov/27186928/
https://pubmed.ncbi.nlm.nih.gov/27186928/
https://pubmed.ncbi.nlm.nih.gov/27186928/
https://pubmed.ncbi.nlm.nih.gov/31387792/
https://pubmed.ncbi.nlm.nih.gov/31387792/
https://pubmed.ncbi.nlm.nih.gov/31387792/
https://pubmed.ncbi.nlm.nih.gov/31387792/
https://pubmed.ncbi.nlm.nih.gov/31387792/

