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Abstract

We present a case of atypical recurrent optic neuritis. A man in his 50s pre-
sented with right optic neuritis and profound visual loss, associated with ele-
vated inflammatory markers. Lymph-node biopsy was consistent with
sarcoidosis. Aquaporin-4 antibodies were also present. Three months following
corticosteroid treatment, his right optic neuritis relapsed, again with raised
inflammatory markers. He was started on azathioprine and prednisolone with
good effect. A dual diagnosis of sarcoidosis and neuromyelitis optica with
aquaporin-4 antibodies is very rare. Long-term immunosuppression is required.
The case highlights the importance of identifying the features and cause of
atypical optic neuritis.

© 2021 The Authors. Annals of Clinical and Translational Neurology published by Wiley Periodicals LLC on behalf of American Neurological Association

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any
medium, provided the original work is properly cited.


https://orcid.org/0000-0001-7201-7475
https://orcid.org/0000-0001-7201-7475
https://orcid.org/0000-0001-7201-7475
https://orcid.org/0000-0003-1506-8983
https://orcid.org/0000-0003-1506-8983
https://orcid.org/0000-0003-1506-8983
https://orcid.org/0000-0002-4441-3750
https://orcid.org/0000-0002-4441-3750
https://orcid.org/0000-0002-4441-3750
mailto:
http://creativecommons.org/licenses/by/4.0/

M. A. Foster et al.

Received: 11 March 2021; Revised: 6 May
2021; Accepted: 11 June 2021

Annals of Clinical and Translational
Neurology 2021; 8(8): 1760-1763

doi: 10.1002/acn3.51413

Case Presentation

A man in his late 50s presented with a 5-day history of
rapid right eye visual loss associated with pain on eye
movement and colour desaturation. Four weeks previ-
ously, he had experienced a flu-like illness with significant
weight loss. Past history was significant for factor V Lei-
den mutation with previous deep vein thrombosis and
pulmonary embolism, as well as asthma and chronic
obstructive pulmonary disease.

On initial examination, his right eye had no perception
of light and his left eye vision was 6/5 on Snellen chart.
There was a right relative afferent pupillary defect with a
hyperaemic and slightly swollen right disc. Systemic
examination was unremarkable.

Erythrocyte sedimentation rate (ESR) was elevated
(93 mm/hr). Empirical treatment for giant cell arteritis
was started. He was given 500 mg oral methylpred-
nisolone daily for 5 days, followed by 80 mg prednisolone
daily. A right temporal biopsy 4 days later was negative.

Anti-nuclear antibody (ANA) staining was positive at a
titre of 1:1280 (homogenous). Peripheral anti-neutrophil
cytoplasmic antibody (pANCA) staining was positive, but
myeloperoxidase and proteinase three antibodies were
negative. Serum angiotensin-converting enzyme was nor-
mal (32 U/L).

CT head identified asymmetrical enlargement of the
optic nerve sheath complex within the right orbit (Fig. 1A),
with minor streakiness of the surrounding perineural fat.
The brain was normal except for the presence of calcifica-
tion in the basal ganglia, thalami and peridentate cerebellar
regions, reported as suggesting a deposition disorder. CT
angiography did not show any evidence of vasculitis.

No improvement in vision was seen after 10 days of
corticosteroids. A subsequent MRI scan of the orbits was
normal and did not show pathological enhancement after
contrast, although it was performed after 18 days of corti-
costeroids. MRI brain confirmed the CT findings in the
deep grey matter and cerebellum. He was given 1 g of IV
methylprednisolone daily for 3 days, starting on the same
day as the MRI.

Visual evoked potentials 3 weeks after presentation
revealed severe right optic nerve conduction delay. An
18F-fluorodeoxyglucose positron-emission tomography
(FDG-PET) scan of the whole body demonstrated hyper-
metabolic mediastinal and hilar lymphadenopathy
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(Fig. 1B). Histology of lymph-node biopsies demonstrated
non-caeseating granulomata, suggestive of sarcoidosis.

In addition, a live cell-based assay for aquaporin-4
(AQP4) antibodies later returned strongly positive. This
was confirmed on repeat testing. Live cell-based assay for
myelin oligodendrocyte glycoprotein antibody was negative.

There was a good clinical response to prolonged corticos-
teroids: at 3 months from onset, ESR had dropped to 18 mm/
hr and corrected right-eye vision had recovered (6/6-2).

However, 3 months later, whilst weaning corticos-
teroids, he experienced a relapse of his right optic neuritis
(ON) with an elevated ESR (62 mm/hr). Optical coher-
ence tomography showed supero-temporal thinning of
the peripapillary retinal nerve fibre layer in the right eye
(Fig. 1C). He was treated with IV methylprednisolone,
resulting in symptom improvement, and he was started
on azathioprine to reduce relapse risk.

He has been maintained on azathioprine and low-dose
prednisolone with no further clinical deterioration. Right-
eye vision has remained 6/9 with some colour-vision defi-
cits and infero-temporal field depression. He has not had
other neurological symptoms.

The possibility of a deposition disorder (as suggested
by his brain imaging) was thoroughly investigated, but no
clear cause was found. This was felt to be an incidental
finding not connected to his presentation.

Discussion

This is a case of atypical ON associated with both histo-
logically proven sarcoidosis and AQP4 antibodies. To
date, there is only one case of dual sarcoidosis and neu-
romyelitis optica spectrum disorder (NMOSD) reported
in the literature, presenting with transverse myelitis and
later bilateral ON, with both diagnoses made at the sec-
ond presentation.' In contrast, this case fulfilled diagnos-
tic criteria”>® for both conditions at first presentation
(apart from exclusion of other diseases).

It is difficult to conclusively establish whether sarcoido-
sis or NMOSD was responsible for the recurrent ON. The
cell-based assay for AQP4 antibodies has a specificity of
99%.* However, the greatly elevated ESR is atypical for
NMOSD - although lower elevations during relapse are
reported” — and might support that sarcoidosis is there-
fore the more likely cause. The presence of pANCA stain-
ing is atypical, though not novel for NMOSD.® However,
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Figure 1. (A) CT head demonstrating asymmetrical enlargement of the optic nerve sheath complex within the right orbit (arrow); (B) FDG-PET
with FDG-avid hilar lymphadenopathy (arrows); (C) OCT of the right eye, demonstrating supero-temporal thinning of the peripapillary retinal

nerve fibre layer.

it should be interpreted with caution when concomitant
with strongly positive ANA staining in a homogenous
pattern, as in this case.” ANA positivity is often seen in
both sarcoidosis and NMOSD.*?

For long-term management, given the recurrent ON
and the presence of AQP4 antibodies, azathioprine was
selected due to its efficacy in both conditions.'®"
Although treatment of recurrent ON secondary to sar-
coidosis can be withdrawn in time if the disease remains
stable, the presence of AQP4 antibodies suggests a long-
term course of immunosuppression.

This case highlights the importance of identifying atypi-
cal features in ON, such as, in our case, age of onset and

marked visual loss.'* This prompts a thorough assessment
of the diagnosis for the underlying cause so that directed
treatment can prevent permanent visual loss. Furthermore,
it highlights the importance of interpreting results in the
context of the overall clinical picture, even with reliable
biomarkers. Finally, it also demonstrates how close follow-
up can refine a differential diagnosis, as further pathologi-
cal features emerge.
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Figure S1. Fundus photographs taken at first presenta-
tion, demonstrating hyperaemia and swelling of the right
optic disc.
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