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A 44-year-old man presented with a 4-month history of gradual vision loss in both eyes.
He had a medical history of hypertension, anxiety, and posttraumatic stress disorder, for
which he took amlodipine, lorazepam, citalopram, and quetiapine. He smoked 1.5 packs of
cigarettes per day for the past 30 years and had a history of substantial alcohol use, drink-
ing 2 to 3 L of wine per day. Because of excessive alcohol intake, he only ate 1 meal per day.
His family history was unremarkable for optic nerve conditions or unexplained blindness.

On examination, his visual acuity was 20/400 OU, there was no relative afferent pu-
pillary defect, and his anterior segment examination results were normal. Dilated fundus
examination results revealed bilateral optic nerve hyperemia, blurred margins, and subtle
telangiectatic vessels on the surface of the optic nerve bilaterally. Humphrey 24-2 Swedish
Interactive Testing Algorithm fast visual field testing showed central scotomas in both eyes
(Figure). Optical coherence tomography results of the macula were normal in both eyes.
Neurological examination results revealed otherwise normal cranial nerves, normal sensa-
tion in the extremities, normal reflexes, and normal strength.

Diagnosis
Bilateral optic neuropathies associated with
serum folate deficiency

What to Do Next
B. Assess serum vitamin B12 and folate levels

Discussion
Bilateral optic neuropathies with central scotomas are a result of dys-
function of the papillomacular bundle, which contains small, unmy-
elinated nerve fibers that have high energy demands.1 In this pa-
tient, the main differential diagnoses to consider are nutritional
deficiencies (eg, vitamin B12, folate), hereditary causes (eg, Leber
hereditary optic neuropathy), or toxic medications (eg, ethambutol,

linezolid, and chloramphenicol), all of which can result in mitochon-
drial dysfunction and impaired oxidative phosphorylation.1 There-
fore, option B is correct because the patient’s heavy alcohol and to-
bacco use puts him at high risk of vitamin deficiencies. Liver function
tests (choice A) would not be the preferred answer because this would
not help in determining the cause of vision loss, although liver dys-
function may occur in patients with heavy alcohol intake. Disulfiram
(choice C) is a medication that leads to adverse effects when com-
bined with alcohol intake and was not recommended because it should
only be used in patients abstaining from alcohol use with the goal of
maintaining abstinence. Because the process localizes to the optic
nerves and neurological examination results were otherwise nor-
mal, a magnetic resonance imaging brain scan will likely not give
additional information and was not the preferred answer (choice D).
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Figure. Humphrey 24-2 Swedish Interactive Testing Algorithm fast visual fields demonstrating central scotomas in both eyes.

WHAT WOULD YOU DO NEXT?

A. Liver function tests

B. Assess serum vitamin B12

and folate levels

C. Treatment with disulfiram

D. Magnetic resonance imaging
of the brain
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Nutritional deficiency is rare in high-income countries, but cer-
tain patient populations are at risk.2 These include those with alco-
holism, a restricted vegetarian diet, bariatric surgery, inflamma-
tory bowel disease, or psychiatric disorders.3 In people with
alcoholism, studies suggest that a direct toxic effect of tobacco and
alcohol likely also contributes.2 Patients suspected to have vitamin
B12 and folate deficiency should have a complete blood cell count,
serum B12, and folate levels assessed. Because tissue stores of vita-
min B12 do not always reflect serum levels, functional B12 or folate
deficiency can be further assessed with serum homocysteine and
methylmalonic acid.3 Homocysteine will be elevated in functional
folate deficiency, whereas methylmalonic acid will be elevated in
functional B12 deficiency. Red blood cell (RBC) folate is a surrogate
test for tissue folate levels, as it gives information about folate over
the life span of RBCs and may be used if there is a strong suspicion
of folate deficiency but normal or borderline low folate levels.4 This
patient had a normal hemoglobin level of 14.6 g/dL (normal, 13.0-
17.0 g/dL; to convert to grams per liter, multiply by 10) with an el-
evated mean corpuscular volume of 105.9 μm3 (normal, 82.0-97.0
μm3; to convert to fluid liters, multiply by 1). Vitamin B12 levels were
normal at 190.4 pg/mL (normal 98-465 pg/mL; to convert to pico-
moles per liter, multiply by 0.7378), folate levels were low at 4.3 (nor-
mal, >15.0), and RBC folate levels were low at 1031 ng/mL (normal,
>3342 ng/mL; to convert to nanomoles per liter, multiply by 2.266).

Magnetic resonance imaging results of the brain and orbits with con-
trast were normal. Genetic testing results for the 3 primary muta-
tions of Leber hereditary optic neuropathy were negative.

Treatment for folate-deficiency optic neuropathy involves ad-
dressing the underlying issues contributing to this state and vita-
min supplementation. Because a direct toxic effect of alcohol and
tobacco likely also play a role in vision loss, it is important that pa-
tients are promptly referred for appropriate counseling or medical
management of these issues. Vitamin supplementation may be ad-
ministered orally or intravenously for patients with substantial neu-
rological deficits or absorption issues. In terms of isolated folate-
deficiency optic neuropathy, previous studies have shown visual
improvement when oral folate, 1 to 5 mg, daily, were used.5-7

Patient Outcome
The patient was counseled on reducing alcohol and tobacco use.
He enrolled in a rehabilitation program to successfully eliminate
his alcohol consumption, was prescribed a B-complex multivita-
min containing folic acid, 1 mg, daily, and started eating 3 nutri-
tious meals per day. Repeated bloodwork results 3 months after
presentation revealed normal folate levels. At a 12-month follow-
up, his visual acuity improved to 20/30 OU. Mild temporal pallor
remained in both optic nerves, but his examination results were
otherwise normal.

ARTICLE INFORMATION

Author Affiliations: Faculty of Medicine and
Dentistry, University of Alberta, Edmonton, Alberta,
Canada (Ma); Division of Neurology, Department of
Medicine, University of Toronto, Toronto, Ontario,
Canada (Micieli); Department of Ophthalmology
and Vision Sciences, University of Toronto, Toronto,
Ontario, Canada (Micieli).

Corresponding Author: Jonathan A. Micieli, MD,
CM, Kensington Vision and Research Centre,
340 College St, Ste 501, Toronto, ON M5T 3A9,
Canada (jmicieli@kensingtonhealth.org).

Published Online: June 18, 2020.
doi:10.1001/jamaophthalmol.2020.0900

Conflict of Interest Disclosures: None reported.

Additional Contributions: We thank the patient for
granting permission to publish this information.

REFERENCES:

1. Wang MY, Sadun AA. Drug-related mitochondrial
optic neuropathies. J Neuroophthalmol. 2013;33(2):
172-178. doi:10.1097/WNO.0b013e3182901969

2. Oliveira C. Toxic-metabolic and hereditary optic
neuropathies. Continuum (Minneap Minn). 2019;25
(5):1265-1288.

3. Jefferis JM, Hickman SJ. Treatment and
outcomes in nutritional optic neuropathy. Curr Treat
Options Neurol. 2019;21(1):5. doi:10.1007/s11940-
019-0542-9

4. Galloway M, Rushworth L. Red cell or serum
folate? results from the National Pathology Alliance
benchmarking review. J Clin Pathol. 2003;56(12):
924-926. doi:10.1136/jcp.56.12.924

5. Golnik KC, Schaible ER. Folate-responsive optic
neuropathy. J Neuroophthalmol. 1994;14(3):163-169.
doi:10.1097/00041327-199409000-00008

6. de Silva P, Jayamanne G, Bolton R. Folic acid
deficiency optic neuropathy: a case report. J Med
Case Rep. 2008;2:299. doi:10.1186/1752-1947-2-299

7. Hsu CT, Miller NR, Wray ML. Optic neuropathy
from folic acid deficiency without alcohol abuse.
Ophthalmologica. 2002;216(1):65-67. doi:10.1159/
000048300

Clinical Review & Education JAMA Ophthalmology Clinical Challenge

E2 JAMA Ophthalmology Published online June 18, 2020 (Reprinted) jamaophthalmology.com

© 2020 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by Piergiorgio Gigliotti on 06/28/2020

mailto:jmicieli@kensingtonhealth.org
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaophthalmol.2020.0900?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaophthalmol.2020.0900
https://dx.doi.org/10.1097/WNO.0b013e3182901969
https://www.ncbi.nlm.nih.gov/pubmed/31584537
https://www.ncbi.nlm.nih.gov/pubmed/31584537
https://dx.doi.org/10.1007/s11940-019-0542-9
https://dx.doi.org/10.1007/s11940-019-0542-9
https://dx.doi.org/10.1136/jcp.56.12.924
https://dx.doi.org/10.1097/00041327-199409000-00008
https://dx.doi.org/10.1186/1752-1947-2-299
https://dx.doi.org/10.1159/000048300
https://dx.doi.org/10.1159/000048300
http://www.jamaophthalmology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaophthalmol.2020.0900

