> COMPLEX CASES

FTHAMBUTOL
TOXIC OPTIC
NEUROPATHY

Once this condition is identified, the drug should be
discontinued immediately and the patient monitored closely.

BY MOLLY ANN R. CLYMER, 0D, FAAO

thambutol is an antibacterial
medication primarily used to
treat tuberculosis. Despite being
well-proven to treat the symp-
toms of this disease, ethambutol
carries the known risk of causing optic
neuropathy. The patient case below
highlights the classic presentation of
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painless, profound vision loss second-
ary to ethambutol use.

THE CASE

A 61-year-old woman presented for
her annual comprehensive eye examina-
tion with no new complaints. Her past
ocular history included monovision

Epi-LASIK refractive surgery in 2008

with her right eye set for distance vision
and her left eye set for near vision. The
patient also had a history of normal
tension-glaucoma (NTG) in the left eye
and cataracts, posterior vitreous detach-
ment, and lattice degeneration in each
eye. She was taking latanoprost ophthal-
mic solution 0.005% (Xalatan, Viatris) in
the left eye every night and had a new
medical diagnosis of mycobacterium
avium complex (MAC) lung disease, for
which she had started taking an oral
antibacterial combination of azithro-
mycin 250 mg, ethambutol 400 mg,

and rifampin (Rifadin, Sanofi-Aventis)
300 mg daily 2 months earlier. The
patient reported that her pulmonologist
planned to keep her on the oral triad of
medications for 12 to 18 months.

My examination confirmed her
NTG with asymmetric optic nerve
cupping OS > OD with superior
nerve thinning OS. Her formal visual
field showed a long-standing inferior
nasal defect OS, consistent with
NTG. All other findings were initially
unchanged with uncorrected distance
visual acuities (UCDVA) of 20/25 OD
and 20/30 OS. Baseline color vision
was 12/12 with Ishihara plates OU.
The patient was asked to return



monthly for ethambutol optic neu-
ropathy screenings.

CHANGES EMERGE

At the patient’s 6-month etham-
butol optic neuropathy screening,
8 months into ethambutol treatment,
she reported a chief complaint
of blurred vision OU, which she
described as a significant change in
both her uncorrected distance and
near vision for the past week. Her
uncorrected distance acuities were
reduced to 20/100 OD and 20/80
OS. A manifest refraction provided
no improvement in visual acuity.
Pupils were equal, round, and reac-
tive to light without evidence of an
afferent pupillary defect. Extraocular
movements were full without restric-
tion, and her dilated examination
was consistent with baseline find-
ings. There was no evidence of optic
disc edema or pallor. Her 30-2 SITA
Standard visual field test showed a
new paracentral defect OD and an
inferior arcuate defect OS showing
progression from the longstanding
inferior nasal defect (Figures 1 and 2).
Color vision had declined to 3/12 OU.
Together, these findings strongly sug-
gested ethambutol toxic optic neu-
ropathy. | contacted the patient’s pul-
monologist, and we mutually decided
that the patient should immediately
discontinue taking ethambutol.

| received correspondence from the
pulmonologist shortly after the patient
stopped taking the ethambutol. Her
respiratory status was stable and she was
instructed to continue the azithromycin
and rifampin. One month later, the pul-
monologist added doxycycline to com-
plete the suggested triad of medications
and to decrease drug resistance. The
patient’s follow-up appointments after
her diagnosis of ethambutol toxic optic
neuropathy were shared between our
office and the neuro-ophthalmologist.

FOLLOW-UP CARE

One month after discontinuing
ethambutol, the patient reported no
improvement in her blurred vision.
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Figure 1. The patient's baseline central 30-2 SITA Standard visual field test OD (top) followed by a paracentral defect found at the
time of her diagnosis with ethambutol toxic optic neuropathy (bottom).

Her UCDVA further declined to
20/200 OU. A manifest refraction
provided no improvement in visual
acuity. Pupils were equal, round, and
reactive to light without evidence
of an afferent pupillary defect.
Extraocular movements were full
without restriction, and her dilated
examination was consistent with base-
line findings without evidence of optic
disc edema or pallor. Her 30-2 SITA
Standard visual field test showed a
slight worsening of the defect OU and
her color vision remained unchanged.
Three months after discontinuing
ethambutol, the patient had a remark-
able improvement in her vision. Her

AT A GLANCE

UCDVA improved to 20/30 OD and
20/25 OS and her pupils were equal,
round, and reactive to light without
evidence of an afferent pupillary
defect. Extraocular movements were
full without restriction, and her dilated
examination remained unchanged.
Her 30-2 SITA Standard visual field had
reduced reliability due to false positive
errors, but essentially showed a normal
field OD and her baseline inferior nasal
defect OS. Color vision improved to
12/12 OU.

MAKING CORRELATIONS
MAC is a noncontagious, nontuber-
culosis group of bacteria that can lead

Ethambutol is a proven treatment for the symptoms of tuberculosis
but carries the known risk of causing optic neuropathy.

Timing of ethambutol optic neuropathy symptom onset is difficult to

predict, but typically presents between 2 and 4 months after starting
treatment.

Carefully review your patients’ medication lists at each office visit and
reinforce the importance of including every drug they take, no matter

how harmless they seem.

MARCH 2022 | MODERNOPTOMETRY 73



> COMPLEX CASES

03+ 132020 S(TA-Standerd GHT. Cutside el leewts

xmanjnan l
wODABTAS es@: » 5
zaroarannwu e ’ 4
"‘nwanr!nsaa’v e - e |
xxu“nn’wnnus sEn | an
It EE R R E R sEEn LN B
AnEEEMGE ssumn aEn
LI - LA N LR N
»auju e LN '|0I
Fovea OFF VFL 2% FL.O/%0 ™ 2x P x
MO -5 560D P<OSX P3O AT5AD PCOSK

GHT Outside normad imits
n »
DA n
M N D -
M arnnseue
W EE R
m» s s B
»n co 0B

08-21-2020 S{TA-Standerd 4% Excessive High Faise Positives ***
2 |

Y

CEN - }
|

-
ey
RN LR RN B

1

mam
v o

¥
s ¥Ul¥uRYy
LR 2]
LA )
LA 2
-m

unnne>
”uie

VL Tex

PSD 114288 P<OSX

MO -106808 P <OSX

n
" uleooe anm
a

FL: 13/20 xx

"o EmomEom
-
mmn

EREREREE =
EEEEn

N 0% P34 % xx

Figure 2. The patient's baseline central 30-2 SITA Standard visual field 03 showing a long-standing inferior nasal defect consistent with
NTG (top) and progression of the inferior defect found at the time of her diagnosis of ethambutol toxic optic neuropathy (bottom).

to lung disease.” Although MAC is
not the same as tuberculosis, the two
share similar treatments, including
ethambutol. The antibacterial treats
tuberculosis and MAC by inhibiting
cell wall synthesis.? Ethambutol is
typically prescribed with a group of
other drugs rather than being a stand-
alone agent. Adult dosing is available
in 100 mg and 400 mg tablets.
Ethambutol toxic optic neuropathy
is reported in 1% to 2% of individuals
treated with the drug? The risk of optic
neuropathy is dose-dependent. Those
taking < 15 mg/kg per day have a < 1%
risk, those taking 25 mg/kg per day
have a 5% to 6% risk, and those taking
> 35 mg/kg per day have an approxi-
mately 18% risk of developing etham-
butol toxic optic neuropathy.* The
optic neuropathy is most commonly
identified as retrobulbar optic neuritis,
as it affects the axial fibers, periaxial
fibers, and sometimes a combination of
both. The hallmark presentation of ret-
robulbar optic neuritis is a normal optic
nerve appearance with decline in visual
function, as evidenced by the patient
case presented here. Other recognized
mechanisms of ethambutol toxic optic
neuropathy are mitochondrial dysfunc-
tion and metal chelating effects on the
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retinal ganglion cells. Despite these pro-
posed mechanisms, the exact mecha-
nism remains unidentified.>®

Some risk factors for ethambutol
toxicity include renal disease, age,
long duration of use, high daily dos-
ages, and preexisting cardiovascular
disease. Timing of symptom onset
is difficult to predict, but typically
presents between 2 and 4 months
after starting ethambutol.* Painless
decreased central vision is usually
a presenting symptom of toxicity.
Afferent pupillary defect is generally
unexpected due to the bilateral
nature of the neuropathy. Bitemporal
or central scotomas are the expected
visual field defects. Both blue-yellow
and red-green dyschromatopsia have
been reported. The normal optic
nerve appearance is classic, but pallor
may be visible in more chronic cases
as vision loss progresses.?

Once toxicity is identified, the only
treatment available is to stop the
drug. As evidenced in this case, visual
decline can progress even with dis-
continuation. Optic nerve pallor as a
result of ethambutol toxic optic neu-
ropathy confirms a poor prognosis.
Although some individuals experience
permanent visual deficits, 30% to

64% of affected patients will have
improvement in their visual function
with immediate discontinuation of
ethambutol. Those who improve
show an average of 2 lines of vision
on the Snellen chart. Some patients
make a full visual recovery within a
few months.

MONITORING ADVICE

| recommend obtaining a baseline
dilated examination before a patient
begins taking ethambutol to rule out
other potential causes of progressive
vision loss. Plan to monitor the patient
monthly after they start ethambutol.
Each examination should include visual
acuity, Amsler grid testing, color vision,
a formal visual field, and a dilated
examination. | also obtain optic nerve
photographs for comparative purposes
to look for potential development of
optic nerve pallor that may be difficult
to detect at the slit lamp.

DUE DILIGENCE

Take time to carefully review your
patient’s medical history and medi-
cation list at every office visit. Some
patients may not know that they
should bring drugs such as ethambu-
tol to your attention. Missing etham-
butol toxic optic neuropathy could be
catastrophic to a patient’s quality of
life. Identifying it can result in prompt
drug discontinuation and a potential
return of normal visual function. m
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