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Miller Fisher syndrome diagnosis and treatment
in a patient with SARS-CoV-2
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Abstract
This case report describes the clinical characteristics of a 50-year-old woman that developed SARS-CoV-2 pneumonia and was
admitted at the COVID-19 dedicated unit where she developed neurological symptoms 10 days after admission. After neuro-
logical examination, including a panel of blood cerebrospinal fluid biomarkers, a diagnosis ofMiller Fisher syndrome (MFS) was
hypothesized and intravenous immunoglobulin therapy (IVIG) was initiated. Fourteen days after the start of IVIG treatment, the
patient has been discharged at home with the resolution of respiratory symptoms and only minor hyporeflexia at the lower limbs,
without any side effect.
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The diffusion of the novel coronavirus SARS-CoV-2 has rap-
idly spread worldwide, with several cases requiring intensive
care and hospitalization because of the severe respiratory
symptoms requiring assisting devices.Miller Fisher syndrome
(MFS), a variant of Guillain-Barré syndrome (GBS), is char-
acterized by the clinical triad of ophthalmoplegia, ataxia, and
areflexia. About 60% of the above mentioned autoimmune
syndromes can be infection-related by humoral and cellular
cross-reactivity (Pusch et al. 2018), most frequently gastroin-
testinal (Campylobacter jejuni) or respiratory tract infections,
including influenza (Sellers et al. 2017).

A previously healthy 50-year-old female, who worked as a
healthcare assistant in an assisted living community, was ad-
mitted to the hospital with a diagnosis of bilateral pneumonia
as a consequence of the SARS-CoV-2 infection. The first
symptoms 6 days before the admission were fever and cough,
and a significant alteration of taste was reported. In the
COVID-19 protected area, she was treated with antiviral ther-
apy (lopinavir + ritonavir) for 14 days, hydroxychloroquine
for 10 days, antibiotic therapy, and oxygen support (35%).
Ten days after hospital admission, the pulmonary function
improved, but the patient developed neurological signs such
as diplopia and facial paresthesia. The first neurological ex-
amination found walking impairment due to ataxia,
ophthalmoplegia with diplopia in vertical and lateral gaze, left
upper arm cerebellar dysmetria, generalized areflexia, mild
lower facial defects, and mild hypoesthesia in the left mandib-
ular and maxillary branch of the face.

To exclude a posterior circulation stroke, a magnetic reso-
nance imaging (MRI) of the brain was performed, which re-
vealed no abnormalities. The results of routine blood chemis-
try tests, anti-HIV, anti-HBV, and anti-HCV, and a panel of
serological tests of autoimmune disorders were unremarkable.
The cerebrospinal fluid (CSF) analysis revealed clear CSF,
normal pressure, and no blood cells. The CSF/serum glucose
ratio was 80/110 mg/dL. CSF protein concentration was
74.9 mg/dL, higher compared with normal values < 45 mg/
dL. CSF culture and polymerase chain reaction (PCR) for
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possible organisms, such as bacteria, Mycobacterium
tuberculosis, fungi, Herpes viruses, Enteroviruses, Japanese
B virus, and Dengue viruses, yielded negative results.

Neurophysiological evaluation, as electroneuromyography,
was not possible because of the limitations due to the COVID-
19 protected area. A panel of AGAbs, including anti-GM1,
anti-GM2, anti-GM3, anti-GD1a, anti-GD1b, anti-GT1b, and
anti-GQ1b, was negative.

Based on the clinical presentation and CFS findings, an
intravenous immunoglobulin (IVIG) therapy was initiated at
0.4 g/kg for 5 days. The neurological symptoms resolved
7 days after the start of IVIG treatment, with complete recov-
ery of diplopia and dysmetria, and the patient was able to walk
without signs of ataxia. After the acute phase, the patient
remained in the COVID-19 protected area still needing respi-
ratory support. No side effects were reported for the use of
intravenous immunoglobulin therapy. Fourteen days after the
start of IVIG treatment, the patient has been discharged at
home with the resolution of respiratory symptoms and only
minor hyporeflexia at the lower limbs.

Discussion

The clinical presentation of the reported case, and CSF anal-
ysis showing a picture of albumin-cytological dissociation,
suggested the diagnosis of MFS as previously described in
the literature (Wakerley et al. 2014). The novelty of this case
is represented by the diagnosis ofMFS in a COVID-19 patient
and by the clinical suggestion of treating neurological compli-
cations with intravenous immunoglobulin therapy. Such neu-
rological complications are common in respiratory infections
(Sellers et al. 2017); therefore, a cross-reactivity also for the
new SARS-CoV-2 was speculated and reported (Zhao et al.
2020) as for SARS-CoV affected patients (Baig et al. 2020).
We did not find any presence of anti-GQ1b, usually
explaining the symptoms of the disease (Wakerley et al.
2014). However, negative results for anti-GQ1b tests have
been previously reported (Wattanasit and Sathirapanya
2020). The particular cranial polyradiculoneuritis with the in-
volvement of the facial and trigeminal nerve is well-known in
MFS and MFS variants (Polo et al. 1992; Wakerley et al.
2014), and in the reported case, it was found being associated

to an altered sense of taste, which is an uncommon feature of
MFS but well-reported in COVID-19. IVIG was found to be
effective and safe to treat the reported neurological symptoms,
showing complete recovery after 7 days. In conclusion, this
case report describes the characteristics of aMFS/cranial poly-
neuritis in a patient with COVID-19, and the clinical re-
sponses to intravenous immunoglobulin therapy, suggesting
possible diagnosis and treatment options in this peculiar
condition.
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