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Abstract:

Background: Since there is currently no effective treatment for EON, stopping EMB as soon as possible is still
the best way to stop the disease's progression and speed up visual recovery. As a result, early risk factor
identification and EON detection are crucial.

Objectives: The aim of the study was to evaluate the visual outcomes of patients with ethambutol-induced toxic
optic neuropathy and to identify clinical and structural factors associated with visual recovery following
discontinuation of the drug.

Materials and Methods: It was a retrospective, observational study. The study was carried out at a tertiary care
centre. The study data that was retrieved was for one year and six months, i.e., from April 2024 to October 2025.
Data from 65 participants were retrieved for the study. Patients with ethambutol-induced optic neuropathy who
were at least eighteen years old and had comprehensive ocular records, including visual acuity and OCT data,
were included in the study.

Results: Patients were about 55 years old on average. Nearly 80% of individuals had both eyes affected. The
majority had moderate to severe visual impairment at the time of presentation, with just 18.5% having relatively
good vision (> 6/18). Severe vision loss was present in nearly two-fifths of individuals (< 6/60).

Conclusion: The study concluded that less than half of individuals with ethambutol-induced optic neuropathy
showed improvement in their vision after stopping the medication.

Recommendations: All patients on ethambutol therapy should undergo routine baseline and follow-up ocular
screening; high-risk people, such as the elderly and those with low baseline vision, should be closely monitored.
Keywords: EON, Toxic Optic Neuropathy, Ethambutol, Visual Outcomes, EMB, Ethambutol-induced Optic
Neuropathy.
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Introduction

A bacteriostatic antibiotic called ethambutol (EMB)
is used in combination with other medications to
treat illnesses brought on by the Mycobacterium
group of organisms, most frequently tuberculosis
(TB). Since 1960, it has been used extensively in
anti-tubercular therapy, and since then, reports of its
potential to impair vision have been made [1].
Recent research indicates that 1%—2% of persons
globally suffer from EMB optic neuropathy (EON),
which affects about 100,000 people annually [2, 3].

Over 25% of all new cases of tuberculosis
worldwide were found in India, according to the
World Health Organization's (WHO) 2019 Global
TB report. Ethambutol-induced optic neuropathy
(EON) currently has no effective treatment other
than stopping the medication. On the other hand,
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early detection and stopping the medication may
stop future decline in visual function [4].

If a patient experiences visual impairment,
ethambutol should be stopped right away. In at least
two-thirds of instances, vision impairments and field
abnormalities continue or get worse even after
stopping the medication. In order to avoid
irreversible vision loss, early diagnosis of
ethambutol poisoning is essential [5, 6, 7]. The
thickness of the retinal nerve fiber layer (RNFL) on
optical coherence tomography (OCT) is useful for
the early diagnosis of toxic optic neuropathy,
according to numerous studies that have examined
the structural alterations [5, 8, 9].
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Since there is currently no effective treatment for
EON, stopping EMB as soon as possible is still the
best way to stop the disease's progression and speed
up visual recovery. As a result, early risk factor
identification and EON detection are crucial. The
average visual recovery is two lines on the Snellen
chart, and full visual recovery is relatively
uncommon, even though 30% to 64% of patients
demonstrate some visual improvement over a period
of many months with quick termination of EMB [10,
11].

Old age, initial visual acuity (VA) of less than 6/60,
and loss of temporal peripapillary retinal nerve fiber
layer (pRNFL) are clinical variables linked to poor
visual results [12, 13]. However, there is currently
little research on the visual recovery duration in
EON patients. For patients and professionals who
must wait for recovery after stopping the medication
without receiving any further therapy, predicting the
visual recovery period might be very helpful.

The study aimed to evaluate the visual outcomes of
patients with ethambutol-induced toxic optic
neuropathy and to identify clinical and structural
factors associated with visual recovery following
discontinuation of the drug.

Methodology

Study Design: The study was a retrospective,
observational.

Study Settings: It was carried out at a tertiary care
centre. The study data that was retrieved was for one
year and six months, i.e., from April 2024 to October
2025.

Study Population: Data of 65 participants were
retrieved for the study. Patients with ethambutol-
induced optic neuropathy who were at least eighteen
years old and had comprehensive ocular records,
including visual acuity and OCT data, were included
in the study. Patients with insufficient data, a history
of eye damage or surgery, pre-existing ocular
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disease, or usage of other medications that cause
optic neuropathy were not included.

Data Collection: Demographic parameters such as
age, gender, length of ethambutol therapy, time to
visual symptom onset, laterality of involvement,
baseline best-corrected visual acuity (BCVA), color
vision status, and visual field defects were all noted.
The temporal peripapillary retinal nerve fiber layer
(pPRNFL) thickness was measured using optical
coherence tomography (OCT). Following the
cessation of ethambutol, visual outcomes such as
improvement, no change, or worsening of eyesight
were recorded.

Study Procedure: Best-corrected visual acuity
(BCVA), color vision testing, visual field
evaluation, and optical coherence tomography
(OCT) assessments of temporal peripapillary retinal
nerve fiber layer (pPRNFL) thickness were among the
baseline ophthalmic evaluations that were recorded.
Visual results after stopping ethambutol were
divided into three categories: improvement, no
change, and worsening.

Statistical Analysis: The statistical analysis was
conducted using SPSS version 26.0. Microsoft Excel
was used to originally enter the data. The
information has been displayed as mean+SD or as
the number of participants (n) with percentages (%).

For statistical analysis, the independent t-test was
employed. A p-value of less than 0.05 was
considered to be statistically significant.

Results

Patients were about 55 years old on average. Nearly
80% of individuals had both eyes affected. The
majority had moderate to severe visual impairment
at the time of presentation, with just 18.5% having
relatively good vision (= 6/18). Severe vision loss
was present in nearly two-fifths of individuals (<
6/60). The demographics of research participants'
patients are shown in Table 1.

Table 1: Patient’s Demographics

Parameter Value

Age (in years) 54.6+12.8

Duration of ethambutol therapy (in months) 48+1.6

Time to onset of visual symptoms (in months) 39+14

Laterality of involvement

Bilateral 51(78.5)

Unilateral 14 (21.5)

Best-corrected visual acuity at presentation

>6/18 12 (18.5)

< 6/18 to > 6/60 28 (43.1)

< 6/60 25 (384

Color vision abnormality 48 (73.8)

Visual field defects

Central/centrocecal scotoma 36 (55.4)

Generalized depression 19 (29.2)

Normal 10 (15.4)
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Figure 1 shows the distribution of gender among
study participants. 23 (35.4%) participants were
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female, while 42 (64.6%) participants were male
among all.

Gender Distribution among Study Participants

m Male

Female

Figure 1: Distribution of Gender among Study Participants

While 55.4% of patients experienced poor visual
results, 44.6% of patients showed visual
improvement. The average improvement in visual
acuity among patients who made progress was 2.1 +
0.9 Snellen lines. With a p-value of 0.001, patients

who had a poor visual outcome were considerably
older (60.1 + 11.4 years) than those who exhibited
improvement (47.8 + 10.6 years). Visual results
following ethambutol withdrawal are shown in
Table 2, along with related recovery factors.

Table 2. Visual Qutcomes After Ethambutol Discontinuation along with Associated Recovery Factors

Parameter Improved Vision (n =29) | Non-Recovery (n=36) | p-value
Visual outcome 29 (44.6) 36 (55.4) -

Mean improvement in Snellen lines 21+£09 - -

Age (in years) 47.8+10.6 60.1+114 0.001
Baseline BCVA (logMAR) 0.92 +0.34 1.46 +0.41 <0.001
Temporal pRNFL thickness (in pm) | 61.7+7.8 493+84 <0.001
Color vision abnormality 17 (58.6) 31 (86.1) 0.01
Central/centrocecal scotoma 13 (44.8) 23 (63.9) 0.04

Figure 2 shows visual outcomes after
discontinuation of ethambutol. 29 participants
observed to have improvement in vision, while 27
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had no improvement, and lastly, in 09 participants
worsening of vision was observed.
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Visual Outcomes after discontinuation of Ethambutol
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Figure 2: Visual Outcomes after Discontinuation of Ethambutol

Discussion

This retrospective study evaluated visual outcomes
following the discontinuation of ethambutol and
identified clinical and structural predictors of visual
recovery. In this cohort, visual improvement was
observed in 44.6% of patients, while 55.4%
experienced no improvement or worsening of
vision, highlighting the substantial burden of
permanent visual impairment associated with EON.

The percentage of patients in this study who showed
improvement in their vision is in line with earlier
studies that reported partial visual recovery in
between 30% and 64% of instances after stopping
ethambutol [10, 11]. Nevertheless, full vision
recovery is still rare, and typical improvement is
usually modest. Patients who improved in this study
obtained an average of 2.1 + 0.9 Snellen lines, which
is consistent with previous findings that most
patients only regain one or two lines of visual acuity
[10, 12].

Poor visual outcomes were shown to be significantly
predicted by age. Patients who recovered poorly
were considerably older than those who recovered
well, indicating that aging may decrease the optic
nerve's ability to regenerate or make it more
vulnerable to ethambutol toxicity. Previous research
has found that older age is a risk factor for
irreversible visual loss in EON [12, 13]. This
emphasizes how crucial it is to monitor older
individuals getting ethambutol medication more
closely and with increased attention.

Another significant predictor of visual outcome was
baseline visual acuity at presentation. Visual
improvement was substantially less common in
patients with lower initial BCVA (higher logMAR
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values). This result corroborates earlier research
showing that substantial visual impairment at the
beginning is a sign of extensive optic nerve injury,
which may not be reversible even after stopping
medication quickly [5, 6].

RNFL thinning, especially in the temporal quadrant,
has been repeatedly linked to a poorer visual
prognosis and may be an early indicator of
irreparable optic nerve damage (8, 9, 13]. Patients
with poor visual outcomes were also considerably
more likely to have functional deficiencies including
central or centrocecal scotomas and anomalies in
color vision. These characteristics indicate
involvement of the central visual circuits and are
typical of toxic optic neuropathy. Previous
investigations have found similar correlations
between central scotomas, poor recovery, and
chronic color vision impairments [6, 7].

A significant percentage of patients in this trial
continued to have steady or worsening eyesight even
after stopping ethambutol, highlighting the fact that
stopping the medication does not ensure visual
recovery. This result is in line with other findings
that imply optic nerve damage may worsen or stay
the same even after stopping medication, especially
if identification is delayed [5, 12].

There is no known effective treatment for EON other
than quitting the medication. Patients with low
plasma zinc levels have been found to have a higher
risk of developing EON, which has been
hypothesized to be caused by either disrupted
oxidative phosphorylation due to decreased
available copper in human mitochondria or inhibited
lysosomal activation due to zinc chelation [14, 15,
16].
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Conclusion

The study concluded that less than half of
individuals ~ with  ethambutol-induced  optic
neuropathy showed improvement in their vision
after stopping the medication. Poor visual outcomes
were linked to temporal pRNFL thinning, older age,
and low baseline visual acuity. The results
emphasize the need for early identification and
timely ethambutol withdrawal in preventing
irreversible vision loss.

Limitations

It might not be possible to generalize the results of
this study to a larger population because it was
carried out in a single urban tertiary care facility.
Furthermore, the study's sample size was
insufficient for extrapolating results and drawing
inferences.

Recommendations

All patients on ethambutol therapy should undergo
routine baseline and follow-up ocular screening;
high-risk people, such as the elderly and those with
low baseline vision, should be closely monitored.
Since early drug withdrawal is essential to prevent
irreversible visual loss and improve visual results,
any visual problems should be promptly evaluated,
and ethambutol should be stopped.

List of Abbreviations

BCVA- Best-Corrected Visual Acuity

EON- Ethambutol-Induced Optic Neuropathy
EMB- Ethambutol

OCT- Optical Coherence Tomography
pRNFL- Peripapillary Retinal Nerve Fiber Layer
RNFL- Retinal Nerve Fiber Layer

TB- Tuberculosis

VA- Visual Acuity

WHO- World Health Organization
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