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Abstract 

Purpose 

To report an ethambutol-induced optic neuropathy after long-term use of ethambutol. 

Case Report 
A 24-year-old woman presented to the Cicendo Eye Hospital for evaluation of 

progressive vision decrease in both eyes. The patient presented with visual acuity was 

0,05 pin hole 0,1 on right eye and 0,125 pin hole 0,25 on left eye Color vision was 
reduced in both eyes. Visual fields revealed a bitemporal hemianopia. Macular ocular 

computer tomography showed loss of retinal nerve fibers. Fundus and magnetic 

resonance imaging was unremarkable. Because of these findings, the diagnosis was 

ethambutol-induced optic neuropathy.  

Conclusion 

Ethambutol-induced optic neuropathy is a vision-threatening condition. Diagnosis is 

made based on an extensive case history and careful clinical examination. The 
examination findings include decrease in vision, and unremarkable fundoscopy. Other 

important findings descriptive of ethambutol-induced optic neuropathy include decreased 

color vision and visual field defects. Imaging study is important to be done to confirm the 
diagnosis. Knowledge of symptoms and clinical signs can be used to obtain an early 

diagnosis so that patients can receive appropriate treatment. 
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I. Introduction 

Ethambutol has been used to treat various mycobacterial infections since 

discovered by Thomas et al., in 1961.
 
Ever since the introduction of ethambutol 

treatment, drug-related ocular toxicity has been well recognized, and the clinical 

manifestations of ethambutol-induced optic neuropathy have been reported in 

several studies. Ethambutol-induced optic neuropathy is a complication arising from 

its use.
1, 2

 

II. Case Report 

A 24 years old woman presented in Cicendo Eye Hospital with blurred 

vision for 8 weeks. There was no headache, nausea and vomiting. She did not 

have any spectacles before. She did not have any history of same symptoms 

before. Menarche was not disturbed. She wasn’t complaining any discharged from 

breast. She never uses alcohol or cigarettes. She was treated for 10 months with 

ethambutol, rifampicin, isoniazid and pyridoxine for lymph node tuberculosis 

infection and those treatments were stopped 4 days ago. The internist declared 

that she is fully recovered from tuberculosis infection. Patients have never been to 

the ophthalmologist. She did not have any other systemic disease. 
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On general examination, patient was fully alert with blood pressure 130/80 

mmHg, heart rate 80 beat per minutes, respiration rate 18 times per minute, and 

temperature of 36.5
o
C. Visual acuity was 0,05 pin hole 0,1 on right eye and 0,125 

pin hole 0,25 on left eye. The eye position was orthotropia, no ocular movement 

deficit. Anterior segment examination was within normal limit on both eyes. 

Farnsworth 28 hue plates (Figure 1) revealed unspecified color vision defect, 

Amsler grid examination and confrontation visual field test revealed visual field 

defect at the temporal regions in both eyes, contrast sensitivity reduced to 2,5%. 

Patient was assessed with several examinations such as funduscopic photograph, 

optical coherence topography (OCT), and magnetic resonance imaging (MRI).  

 

  
Figure 1. Farnsworth 28 hue plates 

Source: Neuroophthalmology Unit Cicendo Eye Hospital 

 

 
Figure 2. Fundus photography within normal limit 

Source: Neuroophthalmology Unit Cicendo Eye Hospital 
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Fundus examination revealed normal nerves and fundus (Figure 2). 

Macular OCT showed loss of retinal nerve fibers (Figure 3). Humphrey visual 

field testing was reliable in both eyes and suggestive of bitemporal hemianopia 

(Figure 4). MRI of the brain, orbits, and chiasm was within normal limit (Figure 

5).  

 

 
Figure 3. OCT  

Source: Neuroophthalmology Unit Cicendo Eye Hospital 

 

   
Figure 4. Humphrey 30.2 

Source: Neuroophthalmology Unit Cicendo Eye Hospital 
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Based on the clinical features and ancillary test, the patient diagnosed with 

bilateral ethambutol-induced optic neuropathy. The patient treated with coenzyme 

Q10 3x30mg tab and she was return 1 week later but his condition was not 

improved. The prognosis of this patient is quo ad vitam ad bonam and visual 

outcome is quo ad functionam dubia ad malam. 

 

  
Figure 5. Unremarkable magnetic resonance imaging 

Source: Neuroophthalmology Unit Cicendo Eye Hospital 

 

III. Discussion 

Ethambutol hydrochloride is a bacteriostatic antimicrobial agent used as a 

first-line defense against tuberculosis. The exact mechanism of action of 

ethambutol is unknown; however, it has been hypothesized that it acts as a 

chelating agent that disrupts one of the several metal-containing enzyme systems 

in the nucleic acid structures of mycobacteria. In addition, because of the close 

similarity between mammalian mitochondrial DNA and bacterial ribosomes, 

ethambutol also disturbs mammalian oxidative phosphorylation and mitochondrial 

function. The end result is the generation of reactive oxygen species and a cascade 

of events that results in cellular apoptosis. Its toxicity involves the same 

mechanism. Classically described as dose- and duration-related and reversible on 

therapy discontinuation, reversibility of optic neuritis remains controversial. 

Unfortunately, immediate cessations of the drug do not always change the final 
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visual outcome. The toxicity appears unpredictable, and therefore the drug should 

be used cautiously.
1-4

 

Ethambutol causes optic neuropathy in 1–5% of patients using the anti-

tuberculous medication. The dosage of 25 mg/kg/day for 2 months should be 

reduced to 15 mg/kg/day maintenance dose which are considered safe as well as 

effective, although toxicity has been reported below this dosage too. The visual 

symptoms usually start 2–8 months after the drug is started. Dyschromatopsia 

may be the earliest sign of toxicity, and blue-yellow color changes are the most 

common. Contrast sensitivity testing can also be effective in detecting subclinical 

toxic optic neuropathy. Fundoscopy examination is typically within normal limits, 

although there can be a hyperemic optic disc and peripapillary nerve fiber 

swelling during the acute stage of the disease. 
2, 4, 5

 

Toxicity from ethambutol may cause damage to several parts of the eye: 

the deeper retinal layers, the papillomacular nerve fibers, and crossing fibers 

within the chiasm, which can be supported by reports of bitemporal visual field 

loss in cases of ethambutol toxic optic neuropathy. The papillomacular bundle 

axons are particularly susceptible to damage from ethambutol toxic optic 

neuropathy, along with the other mitochondrial optic neuropathies. This toxicity 

has to do with these axons’ high energy needs coupled with low energy 

production, a high surface area to volume ratio, and an absence of myelination in 

their structure, leading to a lack of saltatory conduction of signals. To 

compensate, mitochondria accumulate within the retinal ganglion cell axons.
6, 7

 

RNFL OCT is a great tool that can be used to monitor nerve fiber layer 

thickness changes associated with ethambutol toxic optic neuropathy. The 

practitioner can monitor the increase in the NFL thickness during acute axonal 

swelling that resolves across time after cessation of the drug. Patients receiving 

ethambutol can also be followed for the reduction in RNFL thickness for early 

diagnosis of optic neuropathy because thinning can occur as early as 2 months 

after initiation of therapy and not be obvious on clinical examination.
5, 7

 

Ethambutol toxic optic neuropathy typically exhibits progressive bilateral 

visual loss. The extent of vision loss can vary. However, visual acuities reduced 
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all the way down to light perception are rare because papillomacular bundle 

retinal nerve fibers are primarily damaged in toxic optic neuropathy, leaving the 

surrounding retinal fibers intact. Bilateral, relatively symmetric, central or 

cecocentral scotomas are the most common visual field defects. However, 

bitemporal visual field defects have also been reported. Because visual field 

defects respecting the vertical midline most commonly result from compressive 

lesions, neuroimaging studies may be necessary. Bitemporal hemianopia most 

commonly occurs as a result of tumors located at the mid-optic chiasm. Since the 

adjacent structure is the pituitary gland, common tumors causing compression is 

pituitary adenomas. Also another relatively common neoplastic etiology is 

meningioma. An etiology of vascular origin is an aneurysm of the anterior 

communicating artery which arise superior to the chiasm, enlarge, and compress it 

from above. The patient showed no sign and symptoms of pituitary gland tumor. 

Magnetic resonance imaging of brain and orbits were ordered to rule out a 

chiasma lesion, as the visual field revealed a bitemporal visual field defect, and all 

images were found to be within normal limits.
2, 5, 6, 9

 

Immediate termination of therapy is the only effective management that 

can stop the progression and allow recovery of vision. Visual improvement 

typically occurs between 4 and 12 months after cessation of therapy.  Ethambutol 

toxic optic neuropathy was classically described as completely reversible; 

however, full recovery is not always attained, even in patients who stop 

ethambutol immediately after symptom onset, with permanent visual acuity, field, 

color vision, and contrast sensitivity deficits. Patient was given coenzyme Q10 per 

oral. Coenzyme Q10 work on electron transport, ATP (adenosine triphosphate) 

production in the mitochondria and as an antioxidant that reduces free radicals. 

Irma J., reported that the administration of coenzyme Q10 in rats receiving 

ethambutol are have protective properties in ganglion cell layer. However, 

coenzyme Q10 therapy in human is controversial because there is no evidence of 

its benefit. 
2, 5, 10, 11

 

Follow-up guidelines for ethambutol toxic optic neuropathy patients are 

somewhat variable. World Health Organization recommends a baseline eye 
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examination to be performed before the initiation of the medication and be 

repeated at the onset of visual symptoms, yet there are no regular follow-up 

guidelines for the duration of therapy.
1, 2, 5, 9

 

The prognosis quo ad vitam is ad bonam because there was no life 

threatening condition in patient. The prognosis quo ad functionam in this patient 

is dubia ad malam. Visual loss rarely occur in patient receiving the drug less than 

2 months, but this patient had the drug for 10 months straight, thus reduced the 

possibility of full visual recovery.
2, 5, 6

 

IV. Conclusion 

Ethambutol-induced optic neuropathy is a vision-threatening condition. 

Diagnosis is made based on an extensive case history and careful clinical 

examination. The examination findings include decrease in vision, and 

unremarkable fundoscopy. Other important findings are decreased color vision 

and visual field defects. Imaging study is important to be done to confirm the 

diagnosis. Knowledge of symptoms and clinical signs can be used to obtain an 

early diagnosis so that patients can receive appropriate treatment. 
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