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Abstract 

Ethambutol is a first-line antitubercular drug widely used under the National Tuberculosis Elimination Programme (NTEP). 

Although considered relatively safe at recommended doses, ethambutol-induced optic neuropathy (EON) remains a potentially 

reversible but vision-threatening adverse effect. We report a 50-year-old female with drug-sensitive pulmonary tuberculosis 

who developed sudden, painless diminution of vision in the right eye after two months of intensive phase therapy (HRZE 

regimen). Ophthalmic evaluation revealed reduced visual acuity, color vision defect, central scotoma on visual field analysis, 

and retinal nerve fibre layer changes suggestive of toxic optic neuropathy. Ethambutol was discontinued immediately and 

modified antitubercular therapy was initiated in consultation with pulmonology. The patient received systemic corticosteroids 

with partial visual recovery noted on follow-up. Subsequently, after loss to follow-up, she developed similar involvement in 

the fellow eye, confirming bilateral ethambutol-induced toxic optic neuropathy. This case underscores the importance of 

baseline and periodic ophthalmic screening in patients receiving ethambutol, especially in high-burden tuberculosis settings 

such as India. 
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Introduction 

India accounts for approximately one-quarter of the global 

tuberculosis burden [1]. The National Tuberculosis 

Elimination Programme (NTEP) recommends Ethambutol 

as part of first-line therapy for drug-sensitive tuberculosis [2]. 

Ethambutol-induced optic neuropathy (EON), though rare 

(incidence 0.7-1.2%), remains a potentially reversible but 

vision-threatening complication [3, 4]. It is characterized by 

painless visual loss, dyschromatopsia, central scotoma, and 

optic disc changes [5]. Risk factors include diabetes, renal 

insufficiency, and malnutrition [6]. The updated NTEP 

guidelines (2016) extended ethambutol duration from 2 to 6 

months, potentially increasing toxicity risk [7]. Early 

recognition and prompt discontinuation are critical for 

visual recovery. We report a case highlighting the 

importance of ophthalmic surveillance in TB management. 

 

Case Report 

A 50-year-old female daily wage worker from rural 

Karnataka presented to the Department of Ophthalmology 

with sudden, painless diminution of vision in the right eye 

of four days' duration. She had been diagnosed with sputum-

positive pulmonary tuberculosis two months prior, based on: 

▪ Sputum smear microscopy: AFB 3+ 

▪ CBNAAT: Mycobacterium tuberculosis detected, 

rifampicin resistance not detected 

▪ Chest radiography: Left upper zone cavitary 

consolidation 

 

She was initiated on intensive phase antitubercular therapy 

(HRZE: Isoniazid 300 mg, Rifampicin 450 mg, 

Pyrazinamide 1500 mg, Ethambutol 825 mg daily) as per 

NTEP guidelines. The ethambutol dose was approximately 

16.5 mg/kg/day. She was compliant with treatment, having 

completed 56 doses of intensive phase and continuing with 

the continuation phase (HRE regimen). 

The patient had type 2 diabetes mellitus for 10 years, 

managed with oral hypoglycemic agents. She was poorly 

built and nourished (BMI 16.4 kg/m²), with stable vital 

parameters. These factors—diabetes and malnutrition—are 

recognized risk factors for ethambutol toxicity [9]. 

 

Ophthalmic Examination 

▪ Visual Acuity 

Right eye: Counting Fingers at 3 metres 

Left eye: Normal at presentation 

▪ Color vision testing revealed dyschromatopsia (red-

green defect) 

▪ Extraocular movements: Full and painless 

▪ Pupillary reactions: Subtle impairment suggestive of 

optic nerve dysfunction 

▪ Fundus examination: Features suggestive of toxic 

optic neuropathy in right eye 

▪ Optical Coherence Tomography (OCT): Retinal 

nerve fibre layer (RNFL) thinning and macular 

ganglion cell layer changes 

▪ Humphrey Visual Field (30-2) analysis: Central 

scotoma in right eye 

 

Diagnosis and Differential Diagnosis 

Based on clinical findings, drug history, and temporal 

relationship, a diagnosis of ethambutol-induced toxic optic 

neuropathy was made. Other causes of optic neuropathy 

were excluded through appropriate investigations: 
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▪ MRI Brain with Orbit: No structural abnormalities 
▪ Toxoplasma screening: Negative 
▪ Autoimmune workup: Within normal limits 
 

Management 
In consultation with the Department of Respiratory 
Medicine team, the Fixed Drug Combination containing 
ethambutol was discontinued immediately and modified 
antitubercular therapy was initiated without ethambutol, 
substituting with alternative agents as per national 
guidelines while ensuring effective TB treatment 
continuation. 
The patient was treated with: 
▪ Intravenous methylprednisolone followed by tapering 

oral prednisolone (following Optic Neuritis Treatment 
Trial protocol) [10] 

▪ Vitamin B-complex supplementation 
▪ Citicoline for neuroprotection 
 

 
 

Fig 1: Fundus photograph, right eye 
 

 
 

Fig 2: OCT ONH and RNFL, right eye 

 
 

Fig 3: OCT Macular Cube, right eye 

 
Outcome and Follow-up 

On initial follow-up, right eye visual acuity improved to 

6/24 with improvement in color vision, although central 

scotoma persisted. The patient showed no progression of 

visual symptoms after ethambutol discontinuation, and 

respiratory symptoms continued to improve on modified 

ATT. 

However, the patient was lost to follow-up for three months 

and later presented with similar visual complaints in the left 

eye. Re-evaluation revealed bilateral involvement consistent 

with ethambutol-induced toxic optic neuropathy, confirming 

the diagnosis and emphasizing the importance of continued 

surveillance even after drug discontinuation. 

 
Discussion 

Ethambutol chelates zinc and copper, causing mitochondrial 

dysfunction in retinal ganglion cells, particularly the 

papillomacular bundle [8, 9]. The metabolite EDBA 

accumulates locally, contributing to toxicity [10]. Although 

no "safe dose" exists, toxicity incidence varies: 18% at 35 

mg/kg/day to 1% at 15 mg/kg/day [11]. Our patient received 

16.5 mg/kg/day with additional risk factors—diabetes, 

malnutrition (BMI 16.4 kg/m²)—developing toxicity at 2 

months, within the typical 2-6 month window [12]. 

While bilateral involvement is typical, asymmetric or 

unilateral onset occurs [13, 14]. This case demonstrated initial 

unilateral involvement progressing to bilateral disease after 

loss to follow-up. Visual prognosis depends on baseline 

acuity, early discontinuation, and diagnostic delay. 

Approximately 60-65% show recovery after drug cessation 

[15], though outcomes worsen with acuity below 6/60. Our 

patient's partial recovery emphasizes early intervention 

importance. 
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The 2021 expert consensus recommends baseline 

ophthalmic evaluation, monthly screening for high-risk 

patients, patient education, and immediate discontinuation 

upon suspicion [7]. In high TB-burden settings like India, 

integrating routine screening into NTEP protocols may 

reduce preventable visual morbidity. 

 

Conclusion 

Ethambutol-induced optic neuropathy is a potentially 

reversible but serious complication requiring prompt 

recognition. This case emphasizes the need for baseline and 

periodic ophthalmic screening, particularly in high-risk 

patients. Early drug discontinuation and multidisciplinary 

coordination are crucial for visual recovery. Incorporating 

standardized surveillance into TB programs may reduce 

preventable blindness. 

 

Patient Consent 

Written informed consent was obtained from the patient for 

publication of clinical details. 
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