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Complete Resolution of Visual Function in Ethambutol Optic 

Neuropathy : A Case Report 

 

Abstract 

Introduction: Ethambutol is one of the tuberculosis therapies that potentially 

induce irreversible toxic optic neuropathy. The severity of which is a dose-

dependent manner.  

Purpose: to present a case of Ethambutol Optic Neuropathy (EON) with complete 

visual function resolution after 16 weeks discontinuation of ethambutol. 

Case Report: A-46 year-old man, came with gradually vision loss in both eyes 

since 3 months before admission. He was diagnosed as recurrent pulmonary 

tuberculosis and treated with ethambutol. Visual acuity was 0.1 on both eyes. The 

intraocular pressure, anterior, and posterior segments were within normal limit. 

Ophthalmology examination revealed decreasing color vision, and contrast 

sensitivity in both eyes. Humphery visal field (HVF) analyser revealed central 

visual field defect in both eyes. Neuroimaging with contrast was normal. The 

patient was diagnosed as an EON, then he was considered to discontinue 

ethambutol. The patient was given citicholin and nattokinase coenzyme Q10 daily. 

The visual acuity was improved gradually after 6 weeks discontinuing ethambutol. 

It was achieved 1.0F and 1.0F in right and left eye after 16 weeks discontinuing 

ethambutol. The color vision, contrast sensitivity, and visual field became normal 

value.  

Conclusion: Patients receiving prolonged more than 15 mg/kg per day of 

ethambutol are more likely to suffer from EON. Early detection of EON may 

increase the visual outcome after immediately discontinuing ethambutol. 

Keyword: Ethambutol optic neuropathy, optic neuropathy, toxic optic neuropathy.  
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I. Introduction 

Ethambutol is a bacteriostatic antibiotic used in the treatment of Mycobacterium 

species. Eventhough it is effective in treating Mycobacterium spp, one of the most 

common side-effects is ethambutol-induced optic neuropathy (EON). Ethambutol 

acts as a metal chelator and prevents cell wall synthesis in myobacteria by inhibiting 

arabinosyl transferase, it can also have adverse effects on human’s mitochondria as 

well. The mechanism of EON remains unknown, it has been hypothesized in 2 

teories, that it may result from disrupted oxidative phosphorylation secondary to 

decreased available copper in human mitochondria or from inhibited lysosomal 

activation due to the chelation of zinc.1-3  

Badan Pusat Statistik in 2014 reported prevalence of tuberculosis in Indonesia 

was 297 per 100.000. Through the prevalences of M. tuberculosis, World Health 

Organization (WHO) predicted EON could affect approximately 100.000 people 

worldwide each year. WHO treatment guidelines for tuberculosis therapy initiation 

include an ethambutol starting dose of 15-20 mg/kg/day. Previous literature 

describes a dose-related incidence of ocular side effects with develompment of 

optic neuropathy and its severity in ethambutol therapy.1,4,5  

EON is usually bilaterally affected small caliber papillo-macular bundle axons. 

Optic neuropathy may occur at 1 until 36 months after starting therapy. The 

ophthalmology findings in toxic optic neuropathy from ethambutol are loss of 

visual acuity, color vision loss, and central visual field. There is no signoficant 

therapy for EON, therefore, early detection of EON and discontinuation of 

ethambutol will improve visual function over a period of several months in 30-64% 

of cases.1,5,6 Therefore, the purpose of this study is to report clinical presentation, 

work up, and management of ethambutol optic neuropathy that showed complete 

improvement in visual function.  



 3 

II. Case Report 

A-46 year-old man, came to Neuro-ophthalmogy outpatient clinic in National 

Eye Center, Cicendo Eye Hospital with complaining gradually blurry vision in both 

eyes for 3 months before admission. He denied symptoms of eye redness, pain 

associated with eye movement, photopsia, headache, numbness, tingling, and limb 

weaknesses. He had no history of trauma and alchohol consumption. He was 

diagnosed as a reccurent pulmonary tuberculosis and was on 11th months of anti 

tuberculosis therapy (ATT), that he only remembered as oral rifampicin, 

ethambutol, and streptomycin injection. The patient was initially diagnosed as 

pulmonary tuberculosis in 2000 and had finished his treatment. In 2008, his 

tuberculosis reactivated then he was given oral ATT for 12 months with routine 

streptomycin injection for 60 days. In 2020 he was diagnosed again as a recurrent 

pulmonary tuberculosis and the same treatment was planned for 12 months.  

 

Figure 2.1. Optical Coherence Tomography (OCT) revealed normal value of 

Retinal Nerve Fiber Layer (RNFL) thickness.  
Source : Cicendo Eye Hospital 
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He was fully alert with Glasgow Coma Scale (GCS) 15. Vital sign was within 

normal limit. His visual acuity was 0.1 on both eyes. Intraocular pressure was 15 

and 13 on the right and left eye. Ophthalmology examination revealed orthotropia 

and normal eye movement. The anterior segment of both eyes was within normal 

limit, however Relative afferent pupilary defect (RAPD) were hard to evaluate 

because decreasing pupillary constriction in direct and indirect in both eyes. 

Posterior segment showed clear border of papil with 0.5 in cup disk ratio and retinal 

was flat in both eyes. Ishihara examination were demoplate in both eyes, Amsler 

grid examination showe scotoma without metamorphosia in both eyes. MARS letter 

contrast sensitivity score was 0.88 and 0.84 in right and left eye. Optical Coherenve 

Tomography (OCT) examination was showed normal. Humphrey visual field 

examination revealed central visual field defects in both eyes.  

The patient was diagnosed with ethambutol toxic optic neuropathy in both eyes 

with recurrent pulmonary tuberculosis. He was managed with nattokinase 100 mg 

coenzyme Q10 30 mg three times daily and citicholin 1000 mg once daily. He was 

suggested to discontinue ethambutol therapy and performed brain-orbital 

computerized tomography (CT) scan with contrast. Patient was planned to be 

evaluated in 2, 4, 6, 12, and 16 weeks after discontuing ethambutol. 

 

Figure 2.2. Brain and orbital CT scan with contrast showed normal 

configurations 
Source: Cicendo Eye Hospital 
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Visual acuity gradually improved to 0.4 ph 0.5 on right eye and 0.25 ph 0.32 on 

left eye at 6th week follow up. Ishihara was 7/21 and 3/21, contrast sensitivity test 

was 1.25% and 2.5% on right and left eye, repectively. Amsler grid was no 

methamorphosia and scotoma in right eye, but it remains scotoma in left eye. The 

anterior and posterior segments were similar with previous examination. The brain-

orbital CT scan with contrast revealed normal result. The patient was diagnosed 

with ethambutol optic neuropathy in both eyes. He continued nattokinase 100mg 

coenzyme Q10 30 mg three times daily and citicholin 1000 mg once daily. 

 

Visual acuity was 0.63 ph 0.8 and 0.63 ph 0.8 in right and left eye after 12 weeks 

discontinuing ethambutol. Ishihara, contrats sensitivity test, and amsler grid were 

showed same results as previous examinations repectively. Humphrey visual field 

A 

B 

Figure 2.3. Humphrey Visual Field (HFV) analyzes of this patient. A) Central visual 

field defect in both eyes at the first outpatient clinic visited. B) Decresing   

central defect in 12 weeks after discontinuing ethambutol. 
Source: Cicendo Eye Hospital 
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test showed decreasing defect area in both eyes. After 16 weeks discontinuing 

ethambutol, visual acuity achieved 1.0F and 1.0F in right and left eye. Through 

examination, Ishihara was 21/21 in both eyes, contrast sensitivity 1.25% in both 

eyes, and Amsler grid was no scotoma and metamorphsia in both eyes.  

The patient was diagnosed as EON in case of recurrent pulmonary tuberculosis. 

Citicholin 1000 mcg was continued as a neuroprotector. He was planned to do 

routinely screening every month. Prognosis of this patient was vitam ad bonam, 

functionam ad bonam, and sanactionam dubia ad bonam. 

III. Discussion 

Current first-line therapy for tuberculosis in Indonesia is combination of 

isoniazid, rifampicin, pyrazinamid, and ethambutol for 2 months, followed by a 4-

month continuation of isoniazid and rifampicin and/or ethambutol 3 times a week. 

For the initial treatment, ethambutol is administered with 15 mg/kg of body weight 

once orally every 24 hours. In case of recurrent tuberculosis, there are combinations 

of isoniazid, rifampicin, pyrazinamide, ethambutol, and streptomycin for 2 months, 

followed by a month of isoniazide, rifampicin, pyrazinamide, and ethambutol, then 

continued by 5-month of isoniazide, rifampicin, and ethambutol 3 times a week 

with higher dosages. Ethambutol is related to several side effects that are dose 

dependent. It describes a dose-related incidence of develompment of optic 

neuropathy in 50% of patients at a dose of 60-100 mg/kg/day, 5-6% at 15-25 

mg/kg/day, and 1% with dose at or below 15 mg/kg/day.2,7,8 Through history taking, 

this patient was undergoing 11 months of treatment for his third recurrent 

pulmonary tuberculosis. He took 2 tablets of 500 mg ethambutol each day, 

therefore, he had 5-6% risk of EON with such dose. In accordance with previous 

literature, EON may occur rapidly at 1-36 months after starting therapy,5 however 

this patient started complaining blurry vision 8 months after treatment. He denied 

any symptoms of eye redness, pain in eye movement, and headache found in optic 

neuritis as a differential diagnosis. 
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Tabel 3.1. Dosage regiments of anti tuberculosis therapy in reccurent 

pulmonary tuberculosis in Indonesia 

Body Weight Initial regiment 

RHZE (150/75/400/275) + S 

Maintenance regiment 

3 times a week of RH 

(150/150) + E (400) 

For 56 days For 28 days For 20 weeks 

30-37 kg 2 tabs + 500 mg of S injection 2 tabs 2 tabs RH + 2 tabs E 

38-54 kg 3 tabs + 750 mg S injection 3 tabs 3 tabs RH + 3 tabs E 

55-70 kg 4 tabs + 1000 mg S injection 4 tabs 4 tabs RH + 4 tabs E 

>71 kg 5 tabs + 1000 mg S injection 5 tabs 5 tabs RH + 5 tabs E 

Note: R: rifampicin, H: isoniazid, Z: pyrazinamid, E: ethambutol, S: streptomycin 

 

In pharmacology studies, serum concentrations of ethambutol were maximal 2 

hours after consumption and less than 10% serum concentrations of ethambutol 

were present in the serum after 24 hours. Within 6 hours, 28% of an oral dose was 

excreted in the urin. Serum level of ethambutol decrease to undetectable level by 

24 hours since the last dose except for some patients with impaired renal function. 

According to previous literature, patients who enrolled 2 months duration regimens 

with drugs dosages from 15-25 mg/kg/day appeared to have a low rate of visual 

complications manifest as blurred or reduced vision and reduced color perception. 

Evaluation of the patients usually reveals normal anterior and posterior segments, 

reduction in visual acuity, dyschromatopsia, and scotoma on perimetry test.1,9,10 

Through the microscopic slit lamp examination, this patient revealed normal 

anterior and posterior segments in both eyes, but the evaluation of visual function 

with ishihara and MARS at first visit showed decrease in right and left eye. Amsler 

grid test showed central scotoma in both eyes also.  

Initially the optic nerve is normal but eventually optic disc pallor will develop. 

Early optic disc pallor may be evaluated through optical coherence tomography 

(OCT) that may showed a decreased in RNFL thickness. Some literature revealed 

decreases in the ganglion cell layer associated with EON. Other study reported 

decreasing in 20-79% RNFL thickness. Perimetry provides a safe and accurate way 

to assess the effect of ethambutol on visual field defect. Specific perimetric patterns 
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suggest intensity and the site of the lesion. Commonly, EON results in bilateral and 

symmetric central / cecocentral scotomas, however several patients may 

demonstrate bitemporal hemianopic involving central scotomas. Osaguona et al 

reported bitemporal pattern and used magnetic resonance imaging (MRI) to 

demonatrated hypersensitivity within the chiasm on axial T2 imaging.5,11,12 The 

OCT of this patient was within normal value, but HVF revealed central scotoma in 

both eyes at first visit. In the case of EON with non-bitemporal hemianopsia defect, 

neuroimaging is not mandatory. The brain and orbital CT scan with contrast can 

rule out the differential diagnosis of pituitary compression in bitemporal 

hemianopsia. However, the patient was still underwent neuroimaging and the result 

revealed normal configurations of the brain.  

There is currently no effective treatment for EON. However, early detection of 

EON and with prompt discontinuation of ethambutol showed some improvement in 

their visual disturbances over a period of several months in 30 and 64% of cases.11 

Visual function of this patient increased after 12 weeks discontinuation of 

ethambutol and HVF test showed reduced central scotoma visual field defect of this 

patient. The visual acuity, color vision and contrast sensitivity showed complete 

resolution after 16 weeks discontinuing ethambutol. It is thought that EON may be 

in part due to a deficiency in zinc and copper because ethambutol causes chelation 

of zinc in ocular tissue as well as copper. Experimental study from palisoc E et al 

reported zinc supplementations were minimally affected by toxic doses of 

ethambutol and can be used as a prophilactic medication to avoid the occurance of 

ocular toxicity in rabbit. A case report also reported patients who had visual 

recovery following cobalamin administration.2,5,13-15 Treatment of this patient were 

nattokinase, coenzyme Q10, and citicholin that are thought as neuroprotector to 

prevent apoptosis of retinal ganglion cells. Unfortunely, there are no current 

literature that disscussed the efficacy of nattokinase, coenzyme Q10, and citicholin 

in EON. Studies from Parisi et al reported that citicoline acts as a 

neuroenhancement potential on impaired RGCs in patients suffering from Open 

Angle Glaucoma (OAG) or Non-Arteritic Ischemic Optic Neuritis (NAION) and 

showed remarkable findings in rescuing dysfunctional RGCs.16 Coenzyme Q10 also 
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reported as a neuroprotective agent for optic neuropathy in glaucoma, it acts as an 

antioxidant and electrone transporter in mitochondria.17 However, further research 

are needed to evaluate the efficacy of these supplementations in EON.  

Permanent visual impairment is reported in 10% of patients with EON. Tsai et 

al reported case series of 10 patients with EON found that in patients over 60 years 

old the recovery rate was only 20%, suggesting that increased age may reduce 

prognostic of recovery. 5,18 This patient’s age was relatively young; therefore, visual 

prognosis of this patient was relatively good because of early detection and 

immediately discontinuation of ethambutol. Possibility of EON recurrence is still 

high because myocobacterial disease remains a major problem in Indonesia. If his 

pulmonary tuberculosis is reactive, the re-treatment of ethambutol is still 

questionable. However, there is one literature that reports the re-treatment of 

ethambutol after recovery of EON.9 

IV. Conclusion 

Primary prevention of EON is the best treatment, and patient started on 

ethambutol therapy should be appropriately educated about the possibility of visual 

loss and the need for screening by ophthalmology examinations. Examinations of 

visual acuity, visual field, color vision, and dilated fundus examination are 

mandatory at the time of ethambutol treatment initiation. Whenever vision changes 

are detected by the patient or eye care provider, the primary prescribing physician 

should be contacted regarding the decision to continue or discontinue ethambutol 

therapy.  
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