Appendix 1. Ototoxic medications

Medication Resource Additional Information

Acetazolamide! M

Acetaminophen? M Toxicity in association with codeine

Amikacin3-8 M, L, MIMED

Aminocaproic AcidP M, L, PI

Aminophylline!0.11 M

Amiodarone!2 MM, Pl patents akin amiodarone. Vestivular symptoms sometimes fully eversble,
Amitriptyline!s.16 M,L Used for vestibular migraine

Amlodipine!? M Dizziness (3%)

Amphotericin B18-20 M

Ampicillin2!22 M, MIMED

Aspirin23-28 M, MIMED Hearing loss is dose-related; lower doses more likely to cause reversible hearing loss

Atropine?® M

Azithromycin30-34 M, MIMED

Aztreonam3> M, MIMED

Bacitracin36 M

Bleomycin37 M

Bromocriptine38 M Dizziness >10%, indication specific

Bumetanide3040 M, MIMED ;l::;zgllilsai -glazlzl)l,oalgzztrlgrsl Sa%gr;ex ggrriln(;te ﬂg?(;trll}lf n(llzlrn&age the cochlear/vestibular hair cells or the spiral or
Bupivacaine*! M, MIMED

Bupropion#243 M Tinnitus: 1-6%

Capreomycin4:45 M, MIMED Vertigo <1%

Carbamazepine46:47 M Dizziness 44%

Carboplatint® ML MIMED e etooxte potentilshone: toxicity s cumative e T 0o
Carvedilols* M E;r;r;itt:j;olr‘l%, hearing loss <0.1%, vertigo 1-3%, dizziness 2-32%; Ototoxicity occurs with or without
Ciclopirox3s M

CiprofloxacinPs6 P Tinnitus up to 1%, dizziness 1-2%

Chloramphenicol57 M, MIMED Reports in case series

ChlordiazepoxidePs8 MIMED

Chlorhexidines? M

Chloroquine®0.6! M

Chlorthalidone 62 M

Cidofovir®3 M, MIMED

Cisplatin®470 M, L, MIMED i?:;;ii:tclf, :‘1 :I?(il;irrrzr\l/ ;2;8&% and adults 10-31%; hearing loss is high frequency. May be dose related,
Clarithromycin7!.72 M



Clindamycin73.74

Codeine275

Colistin/hydrocortisone/
neomycin/thonzonium?76

Cyclizine?”
CycloserineP’8
Cyclosporine?.80
CyproheptadineP8!
Cytarabine82.83
Danazol34
Dantrolene8s
Dapsone86
Dasatinib37
Deferoxamine8s-91
Desipramine®?
Diazepam?
Diclofenac94-96
Didanosine97:98
Diflunisal®®
Diltiazem 100,101
DocetaxelP102
Donepezil!03
DoXepinlM,lOS
Doxycycline!06
Efavirenz!07,108
Eflornithine!109,110
Enalapril!!!
Enalaprilat!12
Erlotinib!13
Erythromycin!!4-116
EszopicloneP!!7

Ethacrynic Acid!!8

Ethionamide44.119

Etidronate!20,121
Etodolac%
Famotidine!22
Fenoprofen%4.123
Flecainide!24

Fludarabine!25

MIMED

MIMED

M, L

MIMED
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M

Some reports deny ototoxic side effects

Dizziness and central vertigo

Risk of ototoxicity when combined with doxorubicin or cyclosporine A

Dizziness manifests as vertigo

Cochleotoxicity up to 31%

Can cause sudden sensorineural hearing loss; dizziness manifests as vertigo

Cochleotoxicity 1-3%

Dizziness manifests as vertigo

Concurrent administration of pyridoxine recommended to reduce/prevent neurotoxic effects. Incidence of
hearing impairment attributable to ethionamide alone is complicated by concomitant administration of other
anti-TB drugs (eg, kanamycin).

Case reports of tinnitus in 2 women, however they both had otosclerosis
Tinnitus 1-3%, hearing loss <1%, dizziness 3-9%

Tinnitus <1%, dizziness 1%

Tinnitus 2-5%, dizziness 7%

Tinnitus 1-10%, vertigo 1-3%, dizziness > 10%

Hearing loss 2-6%



Fluoxetine!26
Flurazepam?3.127
Furosemide!18.128-132
Gadoteridol!33,134
Gentamicin!35-151
Glycerin!52

Gramicidin

Hepatitis B vaccine!53.154

Homatropine!ss

Hydrochlorothiazide62.156

Hydrocodone/

acetaminophen75:157,158

Hydroxychloroquine!59-163

HyaluronidaseP164
Ibuprofen®4
Ifosfamide!65.166
Imipramine!67-169

Indomethacin94.123

Interferon!70-172

Isoniazid!73
Isotretinoin!74
Itraconazole!75
Kanamycin!76.177
Ketoconazole!78
Ketoprofen94
Ketorolac!79180

Lamivudine?8,181,182

Lidocaine!83

Lithium!84.185

Lorazepam??

Lovastatin!86,187

Magnesium salicylate!88

Mannitol!89

Measles vaccine!90

Mechlorethamine!9!

M

MIMED

M, MIMED
MIMED

M, MIMED
MIMED
MIMED

M

MIMED
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M, MIMED

MIMED

MIMED

Tinnitus 1-10%, otalgia 1-10%, dizziness 9%

Tinnitus 3-6% (PO), 50-100% (IV)
Tinnitus <1%, hearing loss < 1%, dizziness <1%

Hearing loss is high frequency

Stinging (ie, physical pain) reported in some patients treated with otic preparation

Otalgia

Tinnitus < 3%

Tinnitus < 1%, hearing loss < 1%

Tinnitus 1-3%, hearing loss <1%, vertigo 1-3%, dizziness 3-9%

Otalgia (<5%), hearing loss (<5%), labyrinth disease (<5%), otitis media (<5%), tinnitus (<5%); some
sources report incidence of cochleotoxicity up to 39.5%; dizziness < 23%

Cochleotoxicity 16.6%

Tinnitus <2%, hearing loss < 2%, dizziness 1.2-4%
Hearing loss 5-26.9%

Dizziness <1%

Tinnitus 1-3%, dizziness > 1%

Tinnitus 1-10%, dizziness 1-10%

Frequency not defined: Tinnitus and dizziness (per package insert); also used as treatment for tinnitus:
lidocaine-induced change in tinnitus loudness

Frequency not defined: Tinnitus and dizziness; vertigo (per package label)
Dizziness (7%), unsteadiness (3%); vertigo frequency not defined; <1% postmarketing hearing loss

dizziness (<1%); little to no evidence for ototoxicity but may improve toxicity due to hyperlipidemic effects
(referenced above); reduction in coql0 from statins potentially linked to tinnitus but no studies

side effect profile similar to that of aspirin; short-term administration, the effects appear to be completely
reversible whereas long-term administration appears to induce a unique form of damage to SGN (salicylates
in general/extrapolated)

dizziness frequency not defined (diuresis; package insert); often used in chemo regimens with other ototoxic
agents like cisplatin; also has otoprotective properties through free radical scavenger

dizziness and hearing loss frequency not defined (package insert); reporting rate of hearing loss in the US
after MMCYV estimated at one per 6—8 million doses.

Otic: Deafness, tinnitus, vertigo frequency not defined (package label); very little instances of clinical
hearing loss associated with doses of 0.4 mg/kg or less in literature (was more common when higher doses
used years ago).



Mefenamic acid?3.192

Mefloquine!93.194

Meningococcal Diphtheria

Vaccine!9s

Meprobamate/AspirinP!196

Methylergonovine!97

Metronidazole!98

Minocycline!99-201

Minoxidil202

Mirtazapine203

Misoprostol204

Moxifloxacin205-207

Mumps virus vaccineP208

Muromonab CD3209

Nabumetone?10

Naproxen!23211212

Neomycin213-216

Nicardipine!7.217.218

Nicotine2!9-222

Nifedipine!00.217

Nimodipine!00.217

Nitroprusside?223.224
Norfloxacin225
Nortriptyline92.226
Omeprazole2?7
Oxaliplatin228-230
Oxaprozin231-233
Oxazepam?34
Paclitaxel?35-237

Pamidronate!21,238-243

Pancuronium?244

MIMED

M

M, MIMED

M, MIMED

M
MIMED

M, MIMED

M

M, MIMED

M, L, MIMED

M

M, MIMED
M, MIMED
M

P

M

MIMED

M, L

dizziness 3-9%; NSAID; may induce false positives for hearing loss through activation of cochlear NMDA
receptors; controversial data regarding ototoxicity

Neuropsychiatric effects; dizziness or vertigo, tinnitus, and loss of balance may also occur and have been
reported to be permanent in some cases (<1% post marketing and case reports per lexicomp / package insert);
mostly cohort studies found but in package labeling (C evidence that ototoxicity may be reversible; RCT
where hearing loss or tinnitus not observed..RCT tinnitus observed)

<1% post marketing dizziness, equilibrium disturbance, vertigo. (Menactra/ Menveo ACWY).

package insert dizziness vertigo frequency not defined for meprobamate alone

tinnitus and dizziness frequency not defined
dizziness (4%); frequency not defined for vertigo.

Dizziness (9%); tinnitus (2%), <1% post marketing hearing loss; vertigo 14-60%; also shown to have
protective effects.

Dizziness (7%); >1% vertigo; <1% post marketing deafness; has been studied for treatment of tinnitus

<1% post marketing and or case reports of dizziness, deafness, tinnitus; literature support for treatment for
tinnitus.

dizziness (3%); <1%, post marketing, and/or case reports for vertigo and tinnitus
hearing loss very rare; dizziness frequency not defined; otitis media
dizziness 6%, <1% hearing loss, vertigo, tinnitus.

Dizziness and tinnitus (3% to 9% per package insert); <1%, post marketing, and/or case reports vertigo;
scattered case reports may not always be reversible

Dizziness (<9%) vertigo (<3%) Tinnitus (3% to 9%), auditory disturbance (<3%).

BBW; <1%, post marketing, and/or case reports: Auditory ototoxicity, neurotoxicity, vestibular ototoxicity.
More cochleotoxic generally; often delayed in onset. Much of the well documented research has been
conducted in animals

dizziness (4% to 7%); <1% post marketing tinnitus, vertigo; ear disorder "not associated with ototoxicity"
dizziness frequency not defined; induces dose-dependent hair cell toxicity in embryos by promoting
apoptosis and mitochondrial and structural damage in zebrafish; package insert recommends monitoring for
disturbed hearing

Dizziness (10% to 27%); equilibrium disturbance (<2%); <1%, post marketing and/or case reports of tinnitus

efficacy of nimodipine is documented in the medical management of peripheral vestibular vertigo,
sensorineural hearing loss and tinnitus, even in a pathology as complex as Méniere’s disease; <1%, post
marketing and/or case report of dizziness.

Data from studies in guinea pigs

Dizziness (2% to 3%); tinnitus and hearing loss <0.3% post marketing

RCT exists in use for resolution of tinnitus; dizziness, tinnitus frequency not defined in package insert;
dizziness in 1.5% in clinical trial. Vertigo post-market report, unknown frequency. Tinnitus in <1% post-
dizziness in 7% in clinical trial

dizziness in 1-10% in trial, tinnitus in 1-10%

1 patient with vertigo in a trial also had cervical syndrome

ototoxicity in mouse study. Post-market report of hearing loss

2 patients with gait disturbance and imbalance categorized as vertigo

sensorineural hearing loss reported in neonates only



Paromomycin245-249
Pembrolizumab?250-253
Phenobarbita]254-258
Phenytoinzss,zsa-zm
Piroxicam?262,263
PlazomicinP264
Polymyxin B265-268
Potassium iodide269.270
Prazosin27!
Prednisolone
Primaquine272.273
PromethazineP274
Propylthiouracil275-278
Quinidine279-281
Quinine282.283
Ramipril284
RasagilineP285
Rifampinl 19,286
Riluzole28?
Rimantadine?88.289
RitonavirP290

Rubella virus live vaccine?91.292
Sertraling92293-296
Sildenafil297-300
Stavudine?8.181
Streptomycin301-304
Sulfamethoxazole305
Sulfasalazine306
Sulindac94.123

Tacrolimus307-309

Teicoplanin310.311

Temazepam?3312
Telmisartan!7.313
Terazosin314.315
Tetanus toxoid316
Tetracaine3!7
Tetracycline74.199.200
Thalidomide318-321
Ticlopidine322

Timolol]323.324

M, L

PI

L, MIMED

, MIMED

, MIMED

£ £ £ £ £ £ £ £ g K

=

M, MIMED
M, L, MIMED
MIMED

M

M

M

L, MIMED, PI

M
M, MIMED

M

post market <1% vertigo, reversible hearing loss in 1.4% in trial, 6.7% dizziness in retrospective studies

vertigo reported only in package insert

tinnitus 1-10% in trial, hearing loss <1% post market, dizziness 1-10% in trial
2% ototoxicity, irreversible tinnitus, <1% vertigo post-market, dizziness 21%

IV formulation only

<1% tinnitus post market, 1-4% vertigo, 10% dizziness
Package insert only

tinnitus in treatment along with other meds usually
tinnitus and dizziness reported in clinical trials

vertigo reported only in package insert

tinnitus, hearing loss, and vertigo <1% post market, dizziness 3-15% trial, hearing loss in randomized study

tinnitus <1% post market. vertigo <2%, dizziness 2-4% in trial

2% vertigo, 7% dizziness in trial

dizziness in trial

2% vertigo, 4% dizziness in trial

<1% tinnitus post market, 1-2% dizziness in trial

3-16% dizziness. tinnitus vertigo and hearing loss <2% in trial and package label

dizziness reported in package insert, hearing loss and vertigo in case reports

tinnitus in randomized trial 2.9%, dizziness 7.7%, case report of hearing loss

ototoxic but usually given together with other drugs in highly active antiretroviral therapy (HAART)

Most studies examine sulfamethoxazole as combined trimethoprim-sulfamethoxazole
Hearing loss reported with other similar sulfonamides e.g. azulfidine

1% to 3% tinnitus, 3% to 9% dizziness

Hearing loss < 15%, dizziness 19% in clinical trials

Incidence of ototoxicity unknown. Monitoring of auditory function recommended. Mechanism of action
similar to vancomycin

1.2% vertigo and 4.5% dizziness in controlled trial

1% to 5% dizziness in trials



Tobramycin325.326
Tolmetin%

Topiramate327

Torsemide!18.128,129.328

Tranylcypromine32°
TrazodoneP330
Trimeprazine33!
Valproic acid?55332
Valsartan333
Vancomycin334-337
Venlafaxine92.338
Verapamil2!?
VigabatrinP339
Vinblastine340.341
Vincristine342,343
Vinorelbine344
Vitamin D345

Zidovudine9s.181,346

M, L, MIMED

£ £ £ £ K

MIMED

M

M

M, L, MIMED
M

M

MIMED

M

M, MIMED
L, MIMED
M

M, MIMED

10% hearing loss in cystic fibrosis patients with Pseudomonas trial
Tinnitus < 3% and dizziness 3-9% in clinical trials

Dizziness 4-20% in clinical trials

Dizziness > 30% in clinical trials

Hearing loss < 1%, vertigo < 1%, dizziness 25% in clinical trials

Hearing loss 1-5%, tinnitus 1-7%, dizziness 12-25% in clinical trial

Dizziness 2-17% in clinical trial

Dizziness 11-23.9% in clinical trials

Dizziness 3-5% in clinical trials

Tinnitus 2% clinical trial, vertigo 2% in complex partial seizures, dizziness 24% in complex partial seizures

There are reports that vitamin D improves vestibular symptoms

Abbreviations: L (Lexicomp), M (Miller et al.)347, MIMED (Micromedex), PI/? (package insert), RCT randomized controlled trial
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