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ABSTRACT

Objective: To describe through a literature review auditory and/or vestibular 
alterations associated with the short or long-term use of mefloquine. Research 
strategy: Integrative review performed on the following databases: Pubmed, 
Web of Science, Scielo, Lilacs, Scopus, Science Direct, Cochrane Library, 
Embase, Open Grey, DissOnline, OAlster. Selection Criteria: The articles 
selected included studies with participants that were 18 years old or over, 
who used mefloquine and who were submitted to an auditory evaluation 
and/or a questionnaire regarding auditory and vestibular function. Literature 
reviews, book chapters, and studies using mefloquine associated with 
other drugs were excluded. Results: 1,267 studies were identified in the 
databases used, 28 articles were selected for full reading, and out of these, 
twelve were included in the review according to the eligibility criteria. 
Four articles pointed out the presence of vestibular and auditory diseases, 
two indicated only auditory disorders, and six solely vestibular disorders. 
Regarding auditory manifestations, tinnitus and hearing loss (HL) were the 
most frequent symptoms. Vertigo/dizziness and imbalance matched to the 
vestibular changes were commonly observed. Conclusion: Auditory and 
vestibular manifestations were referred to in the short and long-term after 
treatment with the drug. The discontinuation of its use made it possible 
to reverse the manifestations; however, in some cases, the permanence of 
the disorders was reported. Audiological and vestibular follow-up during 
mefloquine use is considered important, given its toxicity profile and possible 
side manifestations of an auditory and vestibular nature. 
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RESUMO

Objetivo: descrever, por meio de revisão da literatura, alterações auditivas 
e/ou vestibulares relacionadas ao uso em curto ou em longo prazo da 
mefloquina. Estratégia de pesquisa: trata-se de uma revisão integrativa, 
realizada nas seguintes bases de dados: PubMed, Web of Science, SciELO, 
LILACS, Scopus, ScienceDirect, Cochrane Library, Embase, OpenGrey, 
DissOnline e OAlster. Critérios de seleção: foram incluídos estudos com 
participantes a partir de 18 anos de idade, que fizeram uso de mefloquina 
e que foram submetidos à avaliação auditiva e/ou questionário referente 
à função auditiva e vestibular. Foram excluídas revisões de literatura, 
capítulos de livros e estudos que utilizaram a mefloquina combinada a outros 
medicamentos. Resultados: foram identificados 1.267 estudos nas bases 
de dados utilizadas, sendo selecionados 28 artigos para leitura completa. 
Destes, 12 foram incluídos na revisão, de acordo com os critérios de 
elegibilidade. Quatro artigos apontaram a presença de alterações vestibulares 
e auditivas, 2 indicaram apenas alterações auditivas e 6 apenas desordens 
vestibulares. No que se refere às manifestações auditivas, zumbido e perda 
auditiva foram os sintomas mais frequentes. Vertigem/tontura e desequilíbrio 
corresponderam às alterações vestibulares comumente apresentadas. 
Conclusão: manifestações auditivas e vestibulares foram referidas em 
curto e longo prazo, após o tratamento com a droga. A descontinuação 
de seu uso possibilitou a reversão das manifestações, porém, em alguns 
casos, foi observada a permanência das afecções. Considera-se importante a 
realização de acompanhamento audiológico e vestibular durante a ingestão 
da mefloquina, visto o seu perfil de toxicidade e possíveis manifestações 
colaterais de caráter auditivo e vestibular. 

Palavras-chave: audição; perda auditiva; doenças vestibulares; vertigem; 
mefloquina
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INTRODUCTION

Many cases of respiratory system related diseases started 
to appear in Wuhan (China) hospitals at the end of December 
2019 and, in a month only, 9,692 cases of this disorder were 
confirmed. From analyses of samples of one of the patients’ 
bronchoalveolar liquid, the respiratory infection was confirmed 
to have been caused by a new type of coronavirus. For this 
reason, the disease was named Covid-19, an abbreviation for 
Coronavirus Disease 19, or SARS-CoV-2, an abbreviation for 
Severe Acute Respiratory Syndrome Coronavirus 2(1,2).

For being a novel virus with high reproduction capacity, 
the disease spread throughout many countries very fast, 
provoking a global emergency state, as declared by the World 
Health Organization (OMS)(3,4). The pandemic outbreak and 
the fast search for specific antiviral strategies to combat the 
virus, in addition to tests of medication to treat and prevent the 
disease have become the focus of clinical tests and research. 
Therefore, the use of new drugs in patients infected by the 
SARS-CoV-2 has been carried out worldwide in an attempt to 
control the complications caused by the Covid-19(5-7).

One of the drugs that has been used in the treatment of SARS-
CoV respiratory disease and as a potential medication against 
SARS-CoV-2 is the mefloquine compound (MQ)(8,9). It is known 
as an antimalarial and antiparasitic drug, developed in 1970 and 
considered a quinine compound synthetic analogue that belongs 
to the 4-quinoline methane aromatic group. Both substances are 
considered traditionally active in the prophylaxis and treatment 
of human malaria caused by Plasmodium Falciparum, which 
is resistant to the chloroquine compound(10).

In a study developed in China, researchers reported that the 
MQ hydrochloride provoked complete inhibition of the cell culture 
cytopathic effects and suggested that the medication should 
be considered in the investigation of additional therapeutical 
strategies for the treatment of the Covid-19 infection(11).

Russia was the first country to test an MQ-based medication 
in the treatment of individuals infected by the novel coronavirus, 
introducing in March 2020 a treatment based on the substance 
for the efficient combat of SARS-CoV-2 in the human body 
and with a promising action in the disease prevention(12). 
However, the compound has been associated to a variety of 
adverse side effects of neurological origin in patients submitted 
to the prophylactic use of the substance, who commonly report 
vertigo, sight impairment and idiosyncratic effects such as 
balance disorder, peripheral neuropathy, paresthesia, shaking 
chills and ataxia(13).

Although the MQ used as an antiviral drug has benefits, 
studies on antimalarial medication used against viral infections 
reported that its neurotoxicity has to be taken into consideration, 
due to the likelihood of severe adverse reactions(14,15).

Considering the MQ toxicity, alterations in the auditory 
function and/or vestibular disorders might be also caused by 
the use of this antimalarial medication.

Due to the diversity of drugs tested in the current 
Covid-19 pandemic and the need to know their adverse effects, 
either auditory or vestibular related to the use of such medication, 
this review is considered relevant.

OBJECTIVE

This integrative review aimed to describe functional auditory 
and/or vestibular alterations related to the MQ short or long-
term use in young people, adults and the elderly.

RESEARCH STRATEGY

The review was guided by the following research question: 
“What’s the effect of the MQ short and long-term use on the 
functional auditory and/or vestibular system in humans?”

The PICo strategy was used and defied as follows: Population 
(P): individuals that used MQ; Intervention (I): functional 
auditory and/or vestibular evaluation, along with self-report 
of auditory or vestibular complaints; Context (Co): functional 
auditory and/or vestibular alterations, along with self-report of 
auditory and/or vestibular complaints.

This study was carried out by surveying the main data 
bases available in May and June 2020, namely, PubMed, Web 
of Science, Scientific Electronic Library Online (SciELO), 
Literatura Latino-Americana e do Caribe em Ciências da 
Saúde (LILACS), Scopus, ScienceDirect, Cochrane Library 
and Embase, also including the following data bases for grey 
literature: OpenGrey, DissOnline and OAlster.

No restrictions of idiom or date of publication were applied. 
Aiming at reaching the highest number of articles possible, two 
search keys were used associated to the Boolean connectors 
AND and OR as follows: mefloquine AND hearing OR hearing 
loss OR hearing diseases OR hearing disorders OR deafness; 
mefloquine AND vestibular diseases OR labyrinth diseases 
OR vertigo. All the descriptors used in the Search Keys were 
obtained from the Medical Subject Headings (MeSH) system.

SELECTION CRITERIA

Two independent reviewers selected the papers, initially by 
reading the title and abstract and, finally, by the reading of the 
full text, according to pre-set inclusion and exclusion criteria. 
Discrepancies related to paper selection and data extraction were 
discussed by the reviewers at the end of each phase, aiming 
to reach a consensus and, in the absence of agreement, a third 
reviewer assisted the process.

There was no restriction to the design of the studies, however, 
the studies included had to present: (1) description of young, 
adult and older human patients that were 18 years old or over, 
who had used MQ and who had been submitted to any type of 
auditory evaluation and/or self-perception questionnaire related 
to the auditory and vestibular functions; (2) and/or hypotheses 
or evidence of physiopathology of the auditory impairment 
associated to the use of the medication under evaluation. 
The exclusion criteria adopted were: literature reviews; book 
chapters; studies reporting MQ use combined with other 
medication without separating the adverse effects of each drug; 
studies including individuals that already showed auditory and/
or vestibular functional alterations before the use of the drug.
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DATA ANALYSIS

The reviewers, independently, extracted the data from the 
papers selected in digital format, which included: paper title, 
author(s)’ name(s), year of publication, country, study type and 
objective, sample size, age range of the group investigated, 
medication used, time of use of the medication, auditory 
alterations, vestibular alterations, main conclusions and level of 
evidence made available by the studies. To classify the papers 
included according to the level of scientific evidence, the new 
evidence-based medicine pyramid was used(16).

With the purpose of synthesizing the information found in 
the papers, the data extracted from the studies was compiled 
in a descriptive way in a previously elaborated table, which 
facilitated the identification and reformulation of the theme 
categorizations.

RESULTS

The initial search resulted in 1,267 studies, out of which 
52 were selected after the reading of title and abstracts. After 
removing repeated studies, the full text of 28 papers was read 
following the selection phases described (Figure 1). Finally, 
12 papers were selected after the exclusion of those that did not 
meet the methodology pre-set eligibility criteria. The reasons 
for exclusion were: literature review papers (5), auditory and/
or vestibular alterations associated to the base diseases and not 
the medication being used (2), studies developed using animals 

(4), population investigated in a different age range than that 
defined for this review (2), use of another associated drug (3).

After analyzing all the studies included in the integrative 
review, the types of studies found were: 4 experimental studies, 
from which 2 were randomized clinical trials (level of evidence 
2)(17,18) and 2 were non-randomized (level of evidence 3)(19,20), 
4 observational studies (level of evidence 4)(21-24) and 4 case-
studies (level of evidence 5)(25-28), according to the classification 
employed(16).

The studies included were developed between 1985 and 2017, 
in four different continents: Europe(19-22,25,27), America(17,24,26,28), 
Asia(23) and Oceania(18) (Chart 1).

The age of the participants of the studies ranged from 18 to 
65 years old, and in three of the studies MQ was used to treat 
falciparum symptomatic malaria(17,25,27) and, in 9 studies, the 
use of the medication was prescribed to healthy individuals as 
a prophylactic treatment of the disease(18-24,26,28).

The MQ oral doses prescribed ranged from 100 to 6000 mg, 
varying in periods from 1 day to 6 months of treatment (Chart 2). 
Two papers reported the presence of auditory alterations only(25,26), 
4 studies presented vestibular and auditory alterations(18,19,23,27) and 
the remaining 6 reported vestibular alterations only(17,20-22,24,28).

The auditory manifestations commonly reported after the 
use of MQ were tinnitus(18,23,25-27) and hearing loss (HL)(18,19,25,26). 
Regarding vestibular disorders, vertigo and/or dizziness(15,18-24,27,28) 
were described, which could also be associated to unbalance(27,28).

Figure 1. Paper selection flow diagram
Key: n = number of studies 
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DISCUSSION

MQ is widely known for its antimalarial activity, in both the 
disease treatment and the prophylactic use. All studies included in 
this review reported its use via oral. The individuals participating 

in the research were mostly young adults and adults(17-25,27,28), 
and one study was developed with older people(26).

Signals and symptoms of auditory and vestibular alterations 
were reported such as tinnitus, HL, vertigo/dizziness and 
unbalance in individuals that used MQ for prophylaxis and/
or malaria treatment. The auditory symptoms might appear 

Chart 1. Description of the studies included in the integrative literature review

Author, year Title Location Objective Type of study Age range Sample
De Souza et al.(17) 
(1985)

An open, randomized, 
phase III clinical trial 
of mefloquine and of 
quinine plus sulfadoxine-
pyrimethamine in the 
treatment of symptomatic 
falciparum malaria in 
Brazil.

Brazil To compare safety, efficacy and 
side effects of MQ to quinine plus 
sulfadoxine-pyrimethamine, in a 
3-day period in the treatment of 
falciparum malaria.

Randomized 
clinical trial

18 to 55 
years old

100

Hessén-
Söderman(19) 
(1995)

Mefloquine prophylaxis and 
hearing, postural control, 
and vestibular functions.

Sweden To investigate whether MQ affects 
hearing, vestibular function nand 
the postural control in volunteers 
during prophylaxis.

Non-randomized 
intervention study

29 to 50 
years old

10

Davis et al.(18) 
(1996)

Neurological, 
cardiovascular and 
metabolic effects of 
mefloquine in healthy 
volunteers: a double blind, 
placebo‐controlled trial.

Australia To evaluate the side effects 
of MQ use in conventional 
prophylactic use in healthy 
volunteers.

Randomized 
clinical trial

Mean age 
24 years

106

Van 
Riemsdijk et al.(21) 
(1997)

Neuro-psychiatric effects of 
antimalarials.

The 
Netherlands

To analyze the neuropsychiatric 
effects of antimalarial drugs.

Cohort 38 to 42 
years old

394

Fusetti et al.(25) 
(1999)

Mefloquine and ototoxicity: 
A report of 3 cases

Italy To report cases of patients using 
MQ to treat malaria.

Case study Young 
and adult 
patients

3

Kollaritsch et al.(22) 
(2000)

Mefloquine concentration 
profiles during prophylactic 
dose regimens.

Austria To relate MQ doses and side 
effects with the patients’ gender.

Control case Mean age 
29.2 years

12

Rendi-
Wagner et al.(20) 
(2002)

Unexpected frequency, 
duration and spectrum 
of adverse events after 
therapeutic dose of 
mefloquine in healthy 
adults.

Austria To provide a reliable evaluation of 
adverse reactions associated to 
an MQ antimalarial therapeutical 
regimen.

Non-randomized 
clinical trial

22 to 37 
years old

22

Yasutaka et al.(23) 
(2006)

Chemoprophylaxis 
according to the guidelines 
on malaria prevention 
for Japanese overseas 
travelers.

Japan To evaluate the suitability 
of the malaria prophylaxis 
recommendation.

Control case Mean age 
34.8 years

52

Wise and Toovey(26) 
(2007)

Reversible hearing loss 
in temporal association 
with chemoprophylactic 
mefloquine use.

Canada To discuss the possible etiology 
of the HL relation with MQ 
prescription.

Case study 67 years 
old

1

Nevin(13) (2012) Limbic encephalopathy 
and central vestibulopathy 
caused by mefloquine: A 
case report.

England To analyze the case of a patient 
with central vestibulopathy.

Case study 24 years 
old

1

Livezey et al.(28) 
(2016)

Prolonged neuropsychiatric 
symptoms in a military 
service member exposed 
to mefloquine.

USA To describe the clinical 
background of a 32-year-old man 
that developed neuropsychiatric 
symptoms after the prophylactic 
use of MQ.

Case study 32 years 
old

1

Nevin and 
Leoutsakos(24) 
(2017)

Identification of a 
Syndrome Class of 
Neuropsychiatric Adverse 
Reactions to Mefloquine 
from Latent Class Modeling 
of FDA Adverse Event

EUA To identify a new 
Neuropsychiatric syndrome class 
associated to the MQ use.

Sectional study 18 to 65 
years old

933

Key: MQ = Mefloquine; HL = Hearing loss; USA = the United States of America
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Chart 2. Characteristics related to the condition of medication use and main conclusions

Author/year Condition Dose
Time of 

use
Auditory 

alterations
Balance 

alterations
Main conclusions

De Souza et al.(17) 
(1985)

Falciparum 
malaria

A 100 mg MQ 
single dose via 

oral

42 days _ 16% 
participants 
presented 
dizziness

Dizziness was considered a light 
and transitory side effect, not 
requiring specific treatment. Thus, 
MQ was considered highly efficient, 
safe and well tolerated during the 
falciparum malaria treatment in adult 
Brazilian men. The advantages of 
this medication that can be taken in 
a single via oral dose to treat multi-
resistant falciparum malaria are, 
therefore, obvious.

Hessén-Söderman(19) 
(1995)

Prophylaxis 250 mg MQ 
via oral once 

a week

6 weeks A patient 
presented 

alteration, which 
was not specified.

A patient 
presented non-
specific, light 
and constant 

dizziness.

Results showed that MQ was well 
tolerated and no general effect of 
the drug was noticed in the postural 
system.

Davis et al.(18) (1996) Prophylaxis 1 pill a week: 
250 mg MQ 
or 250 mg 
placebo

4 weeks Tinnitus present 
in under 10% of 

the individuals and 
significant absence 

of HL at 6 KHz

Dizziness 
present in 

under 10% of 
the individuals

Despite evidence of the quinine acute 
auditory toxicity in healthy individuals, 
no HL provoked by the MQ use was 
observed.

Van Riemsdijk et al.
(21) (1997)

Prophylasis -- 3 months _ Vertigo, 
dizziness, 

inpaired sight 
and ataxia

Unfavorable reactions to the MQ use 
were observed. Great part of the drug 
users presented insomnia, dizziness, 
sickness, diarrhea, anxiety, depression, 
palpitation and vertigo. The results 
pointed out that despite being a drug 
that presents several side effects, 
MQ can still be considered a useful 
medication for the malaria treatment.

Fusetti et al.(25) 
(1999)

Falciparum 
Malaria

_ _ Tinnitus and 
high frequency 

sensorineural HL.

_ One patient presented HL partial 
remission after MQ discontinuation. No 
patient reported tinnitus improvement. 
Routine audiological evlauation during 
the MQ prophylactic use is suggested 
to monitor possible auditory deficit.

Kollaritsch et al.(22) 
(2000)

Prophylaxis Six 250 mg 
MQ doses

28 days _ Vertigo Adverse reactions were more frequent 
in women. Headaches, insomnia 
and vertigo were the most common 
side effects. MQ lower tolerability in 
women might be due to the higher 
concentration of drugs in that group, 
indicating the need for a proper 
adjustment of the MQ dose in women.

Rendi-Wagner et al.
(20) (2002)

Prophylaxis 1250 mg MQ 
in five 250mg 
pills, starting 

with three 
pills and six 
hours later 

the other two.

21 days _ Vertigo present 
in 96% of the 
individuals, 
which was 

severe in 73%

Vertigo was described as dizziness 
associated to fast movements, causing 
problems of coordination, severe 
sickness and vomiting, starting within 
24 hours and reaching a peak on the 
first day. These findings represent the 
first investigation with therapeutical 
doses, allowing the identification of 
adverse reactions associated to MQ, 
regardless of any malaria symptoms.

Mizuno et al.(23) 
(2006)

Prophylaxis _ 2 weeks Tinnitues Dizziness The importance of knowing the toxicity 
profile and adverse effects of the MQ 
prolongued use is pointed out.

Wise and Toovey(26) 
(2007)

Prophylaxis Three 250mg 
MQ doses 

(one dose a 
week)

21 dias Tinnitus and 
sensorineural HL 
at 90 dB in 1 kHz 
and at 70 dB in 

4 kHz

_ The case might provide a lesson 
regarding counterindication to the MQ 
use, and it seems wise to avoid the 
drug use in individuals with hearing 
impairment.

Nevin(13) (2012) Falciparum 
Malaria

Three MQ 
doses

15 days Tinnitus Vertigo and 
unbalance

MQ caused balance alterations.

Key: MQ = Mefloquine; HL = Auditory loss.
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immediately or in the short term, for example on the first day 
after having taken the drug, considered as the drug concentration 
peak(19,20,26), a week after the start of the treatment(18) or even 
at the end of it(17,25).

Among the studies included, five reported audiometry 
examination in the participants(18,19,25-27) and three carried 
out otoneurologic evaluation(19,27,28). The vestibular system 
assessment was mainly carried out via spontaneous nystagmus 
vestibular examination and after head movement(19), rotational 
chair testing(27,28), videonystagmography, optokinetic and motor 
control tests(27) and evaluation of the vestibulocochlear reflex(28).

As for side effects to the MQ use classified by sex, women 
presented a significantly higher general score(20,22) when compared 
to men, showing lower MQ tolerability among women.

Regarding vestibular symptom remission, they tend to 
disappear after the discontinuation of the medication, with 
complete elimination of symptoms after six weeks(19,20). In some 
cases, no remission was observed, and persistence of multiple 
vertigo episodes and falls caused by dizziness even four years 
after the end of the treatment were reported(28), as well as the 
need for referral to vestibular rehabilitation with suspected 
lesion of the oculomotor and vestibular nuclei(27).

In auditory alterations, both the possibility of symptom 
remission(19,25,26) and unchanged auditory condition were reported, 
even after the interruption of the drug use(25,27).

Despite the adverse side effects found, there is relative 
safety in the prophylactic use of MQ in healthy people(18), 
considering the drug tolerance in some of the individuals 
studied, since the auditory and vestibular manifestations found 
were not significant(19). However, despite the fact that some of 
the studies did not find auditory toxicity evidence associated 
to MQ, a study pointed out that possible low degree (<5 dB) 
auditory alterations could not be identified according to the 
test phase used(18).

In individuals being treated for malaria, MQ prescribed in 
a single 1,000 mg oral dose was considered highly efficient 
and safe(17), considering the low percentage of adverse effects 
observed. However, it seems relevant to emphasize that despite 
such conclusions, all studies identified auditory and/or vestibular 
manifestations in the participants and that the sample size 
(relatively small) was also considered by the authors.

On the other hand, some studies pointed out the risks related 
to this medication and observed that MQ adverse effects might 
occur, even in patients without counterindications to the drug 

use, along with manifestations such as dizziness and/or vertigo 
that might occur after having taken a single 250mg pill(27). 
They also call attention to the fact that MQ is known for its 
neurotoxicity, and that ototoxicity is an adverse effect of this 
substance. For this reason, its use should be avoided, whenever 
possible, in individuals that already suffer from HL(26).

The MQ treatment should be discontinued when symptoms 
such as dizziness and/or vertigo appear, allowing the reversion 
of such manifestations(24). A routine auditory evaluation, before 
and after the prophylactic use of antimalarial medication, can 
also be considered, aiming at observing and investigating more 
closely possible auditory deficit(25).

Although some studies did not confirm ototoxicity caused by 
MQ, some authors(20) mentioned that, in patients with malaria, 
which is considered a potentially fatal disease that requires 
treatment, the reversible reaction to medication might be considered 
relatively acceptable in controlled hospital environments. This 
might be one of the reasons why some studies consider good 
tolerability of the drug by humans.

In addition, malaria patients’ bed rest in hospital might 
mask their reaction to the medication, such as vertigo and/or 
dizziness. Thus, side effect rates potentially associated to the 
MQ use might have been underestimated in the past(20).

Due to the scarcity of studies on the MQ efficacy and toxicity, 
medical support to prescribe the drug to healthy individuals, or 
to treat malaria(20) is very important, and considering the risks 
of side effects associated to its use is necessary(23).

Considering the variability of the appearance of ototoxic 
effects, the time of manifestation of such alterations, and the 
limitations regarding the MQ toxicity knowledge found in the 
studies surveyed and its use in test in the Covid-19 pandemic, 
further studies are needed to broaden the knowledge of the impact 
of this drug use, both on the auditory and vestibular systems.

CONCLUSION

The data gathered in this review allowed the knowledge of 
evidence on the auditory and vestibular alterations associated to 
the prophylactic use of mefloquine in the treatment of malaria 
in human patients, HL and tinnitus were reported along with 
vestibular manifestations such as dizziness/vertigo and unbalance. 
The symptoms tended to appear in the short and long term after 
treatment with this medication. The discontinuation of its use 

Author/year Condition Dose
Time of 

use
Auditory 

alterations
Balance 

alterations
Main conclusions

Livezey et al.(28) 
(2016)

Prophylaxis 250 mg a 
week

6 months _ Dizziness, 
unbalance and 

vertigo

The study reports the potential 
appearance of neuropsychiatric side 
effects induced by MQ, varying from 
central vestibulopathy to significant 
behavioral alterations, also presenting 
sleep disorders.

Nevin and 
Leoutsakos(24) (2017)

Prophylaxis _ _ _ Vertigo and 
dizziness

The appearance of neurological 
symptoms such as dizziness, vertigo 
and paresthesia might help to improve 
the findings of MQ case studies on 
the drug severe adverse reactions. 
Whenever these symptoms appear, the 
drug use should be discontinued.

Key: MQ = Mefloquine; HL = Auditory loss.

Chart 2. Continued...
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Hearing, balance and mefloquine

enabled the reversion of the symptoms, however, in some cases, 
the permanence of alterations was observed.

The knowledge of these adverse effects for the auditory and 
vestibular systems as a result of the mefloquine use might help 
the choice of the substance, considering its toxicity profile and 
possible side effects. For this reason, being alert to possible risks 
inherent in the drug use before treatment along with auditory 
and vestibular monitoring during its use are necessary.
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