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Ethambutol-induced optic neuropathy
Martin Kyncl, Martin Fus, Jan Lestak

Purpose. A case report of a 40-year-old patient with tuberculosis treated with ethambutol is described. Within six 
months of starting treatment, there was a painless sudden decline in visual function. Despite the known complications 
of ethambutol treatment, it was discontinued after another three months. 
Methods. In the case report, we highlight the damage to the dominantly peripheral visual pathways. Using electro-
physiological examinations, we showed a significant alteration in the optic nerves. Optical Coherence Tomography 
(OCT) showed progressive loss of vessel density and nerve fibre layer of retinal ganglion cells. Perimetric examination 
showed both a central decrease in sensitivity and mainly scotomas in the temporal parts of the visual fields. Although 
there was improvement in visual fields over time, OCT findings indicated progression of ethambutol-induced optic 
neuropathy (EON). Magnetic Resonance Imaging confirmed the alteration in the peripheral part of the visual pathway 
(intraorbital, intracranial parts of optic nerves, chiasma, and optic tracts). 
Conclusion. Even though EON is not an unknown complication, new cases still occur and, unfortunately, with an ir-
reversible course. Therefore, it is important to draw attention constantly to this complication and to consider it not 
only in ophthalmologists’ surgeries.
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INTRODUCTION

Ethambutol hydrochloride, despite having many side 
effects, is still the first choice medicine in the treatment 
of tuberculosis1. Ethambutol-induced optic neuropathy 
(EON) is a known dose-dependent complication of 
ethambutol use2. Toxicity is usually reversible after dis-
continuation of the medicine. However, there are also 
reports of permanent visual impairment3,4. The clinical 
findings of EON are characterised by a painless decrease 
in visual acuity and centrocecal scotomas in the visual 
fields5. Czech ophthalmological literature also contains 
case reports on this topic6-9. In 2019, a total of 464 cases 
of tuberculosis of all forms and locations were reported in 
the Czech Republic, i.e. 4.3 cases per 100 000 inhabitants. 
Of these, 141 (30.4%) were foreigners. Compared to 2018, 
the number increased by 20 cases10.

CASE REPORT

The study was performed according to the Declaration 
of Helsinki and was approved by the internal ethics com-
mittee of the Ophthalmology Clinic JL (Prague, Czech 
Republic). All details, medical records, figures, medical 
history or test results were used with the written consent 
for publication from the patient, which is available from 
the corresponding author on reasonable request. All data 
used were anonymized.

A female (age 40 years) weighing 65 kg was diag-
nosed with mycobacteriosis of the lungs, caused by 
Mycobacterium avium in 5/2020. On 6 June 2020, rifampi-
cin 600 mg/day, ethambutol 1.4 g/day, and klarithromycin 
500 mg/day were administered. In 12/2020, the patient 
experienced a sudden decrease in vision, not accompanied 
by pain behind the eyes or in the head. In addition to a 
decrease in vision, she also had photophobia. She was 
examined by the regional ophthalmologist. Subsequently 
at the Ophthalmological Clinic of the University Hospital, 
suspected optic neuritis was diagnosed, verified by 
Magnetic Resonance Imaging. She was taking ethambutol 
until 3/2021. She was seen in our department in 3/2021. 
We found attenuated pupillary responses. Ocular findings 
were normal, except for temporal atrophy of both optic 
discs. The patient had an achromatopsy. Visual acuity 
(in decimal values) was 0.08 without correction in both 
eyes. The intraocular pressure (IOP) was 19 mm Hg in 
both eyes.

Perimetric examination showed relative central sco-
tomas, transitioning to absolute loss of sensitivity in the 
temporal halves of the visual fields. The examination was 
performed using the Medmont M700 rapid threshold pro-
gram in the range of 0-30 degrees (Medmont Pty Ltd, 
Australia). See Fig. 2.

Electroretinographic examination (pattern electroret-
inograph-PERG) showed normal retinal findings in both 
eyes. Visual evoked potential (PVEP) showed significant 
decrease in A1 and A2 amplitudes and prolongation of 
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P100 oscillation to 129 ms. When smaller squares were 
used, the responses were almost non-exclusive. The exami-
nation was performed with the Roland Consult - electro-
physiological diagnostic system (Germany) according to 
the ISCEV methodology.

The nerve fibre layer (RNFL) was 127 µm on the right 
and 126 on the left. Small Vessel Density in the radial 
peripapillary capillary area (RPC) on the right was 47%, 
on the left 51.5%. The examination was performed using 
the Avanti RTVue XR from Optovue (results in Fig. 3).

Magnetic Resonance Imaging (MRI) was performed 
in our department on 19 March 2021. The follow-up MRI 
scan was performed on 25 June 2021 with intravenous 
injection of gadolinium contrast agent. Imaging was 
performed in both cases with the Achieva dStream TX 
SERIES 3T device (Philips HealthCare, Best, Nederland), 
using a 32-channel SENSE RF head coil. The imaging pro-
tocol included T2 mDIXON coronal and axial sequences 
(TR/TE 3000/80 ms), 3D FLAIR (TR/TE 4800/269ms), 
T2 3D DRIVE (TR/TE 2000/240 ms), Turbo Fiel Echo 
(TFE) T1 3D sequence (TR/TE 7/3 ms), VenBold (TR/
TE 15/21) and DWI (TR/TE 3616/79 ms). During the 

follow-up MRI, the protocol was repeated and, in addi-
tion, TFE T1 3D (TR/TE 7/3 ms) post-contrast sequenc-
es were added with 10ml of gadolinium contrast agent 
administered intravenously, without complication. The 
first MRI scan showed a signal change in the intraorbital 
parts of the optic nerves, in the chiasma and in the retro-
chiasmatic part of the optic pathway. The changes were 
hypersignal in T2 and FLAIR images, hyposignal in T1, 
expressed mainly centrally in nerve structures, and the 
optic nerve chiasm showed slight enlargement. Another 
finding on brain MRI imaging was numerous small foci 
of hyperintensities in T2 and FLAIR images in the white 
matter of both cerebral hemispheres, probably of post-
inflammatory or older vascular aetiology. See Fig. 4.

We concluded the finding as optic neuropathy follow-
ing EB treatment. The patient was treated with vitamin 
therapy with lutein (Occuvite lutein). At the last examina-
tion in June 2021, there was evidence of optic disc atrophy 
on the fundus, see Fig. 5. Visual acuity was 0.16 (in deci-
mal values) without correction. Achromatopsy persists. 
IOP 18/16 mmHg. The finding in the visual field was 
improved (Fig. 6). RNFL dropped to 95 and 96, respec-

Fig. 1. Bitemporal fading of both optic discs.

Fig. 2. Visual field of the right and left eye.
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Fig. 3. Vessel Density in the radial peripapillary capillary area (RPC).

Fig. 4. Series of MRI brain scans in March 2021 (A, C) and control in June 2021 (B, D). Sagittal T2 sequence 
(A) shows signal change centrally in the chiasma (arrows); in the check-up examination (B) signal change 
persists, chiasma atrophy occurs. FLAIR (C, D) shows the evolution of signal changes over time (arrows), 
with the progression of changes on the MRI follow-up scan in June (D).
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Fig. 5. Progression of atrophy of the optic discs. Visual acuity (in decimal values) was 0.16 without correction in both 
eyes. RNFL dropped to 95 µm in the right eye and 96 µm in the left eye. Similarly, RPC Vessel Density decreased 
to 43.5% in the right eye and 47.5% in the left eye.

Fig. 6. Field of vision three months following discontinuation of ethambutol.

tively. Similarly, RPC Vessel Density (%) at 43.5 and 47.5 
respectively (Fig. 7).

Follow-up MRI scan on 25 June 2021 showed progres-
sion of the signal changes observed during the first scan. 
The signal change of the chiasma persisted, but its slight 
atrophy had already occurred. Signal regression was evi-
dent in the intraorbital parts of both optic nerves. In con-
trast, in the retrochiasmatic optical pathways, the signal 
change was more pronounced, only with a small extension 
of the structures. The deposits in the white matter of the 
cerebral hemispheres did not change in number or charac-
ter; no new deposits appeared. None of the brain changes 
showed opacification after intravenous administration of 
contrast agent.

DISCUSSION

According to the SmPC of ethambutol hydrochloride, 
the recommended dosage is 15 mg/kg/day for primoinfec-
tion. For already treated patients, 25 mg/kg for 60 days 
is recommended. Then a maintenance dose of 15 mg/
kg of the patient's weight. Our patient took 21.5 mg/kg/
day for nine months. After six months, visual impairment 
occurred.

The incidence of EON depends not only on the dose, 
but also on the duration of usage. Studies have shown an 
incidence of EON in 18% at a dose of 35 mg/kg/day, 5-6% 
at a dose of 25 mg/kg/day, 3% at a dose of 20 mg/kg/day 
and 1% at a dose of 15 mg/kg/day11-13.

Krchnavá and Slámová followed 300 patients treated 
with ethambutol. In 11 patients, they found minor visual 
disturbances during treatment that did not lead to dis-
continuation of EB treatment. Another 9 patients had 
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significant visual alterations. In these patients, EB treat-
ment was stopped and vitamin therapy was started. All 
these patients showed improvement of visual function 2-4 
months after discontinuation of treatment7.

EON is manifested by bilateral painless decrease of 
vision, centrocecal scotoma and impaired colour vision14.

In most patients with visual complications, but with-
out optic nerve atrophy, visual function recovers weeks 
to months following immediate discontinuation of treat-
ment15. The presence of optic disc changes indicates a 
poor prognosis for EON (ref.14).

EON that was induced in a monkey experiment dem-
onstrated selective damage to the chiasm16,17. Lessell then 
histopathologically demonstrated bilateral focal axonal 
oedema in the chiasma and intracranial part of the op-
tic nerves, without demyelination18. Although it is not a 
typical bitemporal haemianopia, which should respect the 
central vertical meridian, many authors have described 
it for EON (ref.19-23). Heng et al. demonstrated retinal 
ganglion cell damage in a rat model24. We did not find 
any retinal alteration, but severe visual pathway abnor-
mality (PVEP) by pattern electroretinogram (PERG) in 
our patient. A similar prolongation of P100 latency was 
also observed by Kim and Park at 2-4 months following 
treatment. The findings regressed 12 months after treat-
ment. None of the 31 patients treated with ethambutol 
developed EON (ref.25). There is currently no effective 
treatment for EON. However, when EON was diagnosed 
early, visual function was improved in 30-64% of patients 
following immediate discontinuation of ethambutol. A full 
recovery is quite rare26-30.

CONCLUSION

Even though EON is not an unknown complication, 
new cases still occur and, unfortunately, with an irrevers-
ible course. Therefore, it is important to draw attention 
to this complication constantly and to consider it in oph-
thalmologists’ surgeries.
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