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Transient monocular visual impairment as an initial symptom
of COVID-19 infection in an individual with multiple sclerosis
receiving teriflunomide
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Abstract
In December 2019, coronavirus disease 2019 (COVID-19) emerged in Wuhan and rapidly spread throughout China. Since the
outbreak of the pandemic, in addition to the well-known COVID-19 symptoms, various neurological symptoms have been also
described in patients with COVID-19. Here, we report an unusual presentation of COVID-19 infection in a teriflunomide-treated
individual with multiple sclerosis (MS) who did not interrupt teriflunomide treatment during the infection. The course of the
infection was mild in this case as in other reported teriflunomide-treated individuals with COVID-19. COVID-19’s presentation
may be unusual in people with MS (pwMS). It can also be concluded that teriflunomide may be considered a safe disease-
modifying treatment option during the pandemic.
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Introduction

In December 2019, the outbreak of a novel coronavirus dis-
ease (COVID-19) in China spread worldwide and turned into
a pandemic which caused great concern [1]. Severe acute re-
spiratory syndrome coronavirus 2 (SARS-CoV-2) is a micro-
organism that primarily targets the respiratory system.
However, due to its neuroinvasive ability, it can also cause
symptoms and signs involving the central nervous system [2,
3]. Although COVID-19 is most frequently encountered with
the symptoms of a fever, cough, and weakness, it may present
with symptoms related to neurological involvement such as
headaches, consciousness change, ischemic or hemorrhagic
infarction, myelitis, myositis, and encephalitis [2, 4].

Data from both clinical and animal studies has shown that
coronaviruses (CoVs) can cross the blood-brain barrier and

show neuroinvasive properties [5]. Although the mechanism
of invasion into the central nervous system is not fully under-
stood, it is thought that there are four conduction pathways
through the olfactory nerve, the passage of lymphocytes and
monocytes infected by CoVs, the microvascular endothelium
pathway, and the transsynaptic pathway from the peripheral
nerves [5].

Multiple sclerosis (MS) is a chronic, persistent inflammatory-
demyelinating disease of the central nervous system (CNS)
pathologically characterized by areas of inflammation, demye-
lination, axonal loss, and gliosis [6]. During the pandemic,main-
taining a balance between the side effects of any disease-
modifying treatments and the control of the disease activity itself
makes the management of MS difficult. In previous studies, it
has been shown that pwMS who receive disease-modifying
drugs are more likely to develop infections and require hospital-
ization. The infections have a higher rate of mortality compared
to those contracted among the public [7]. During relapsing MS,
recently developing neurological symptoms lasting at least 24 h
in the absence of an infection or fever are usually considered to
be a new episode of active demyelination [8]. Systemic infec-
tions can trigger disease activity and consequently cause relapse
or worsen the pre-existing MS symptoms, which is considered
to be a pseudo-relapse [7]. Here, we report a teriflunomide-
treated individual with MS with an unusual clinical presentation
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of COVID-19 who admitted with monocular visual impairment
and consequently had a favorable outcome.

Case report

A 22-year-old man with no previous medical history present-
ed with a 7-day history of double vision and gait ataxia 2 years
ago. The neurological examination was unremarkable except
horizontal nystagmus and gait ataxia. Brain magnetic reso-
nance imaging (MRI) demonstrated multiple high signal

lesions on the T2 and fluid attenuated inversion recovery
(FLAIR) sequences. The cervical MRI was normal except
for a slight hyperintensity of the posterior spinal cord at the
C3 level on the T2-weighted sequences (Fig. 1). The patient’s
complaints were almost completely resolved after 5 days of
intravenous methylprednisolone treatment. The cerebrospinal
fluid (CSF) was positive for oligoclonal bands. He was diag-
nosed with relapsing remitting multiple sclerosis (RRMS) ac-
cording to the McDonald criteria and teriflunomide was initi-
ated. There was no evidence of clinical or radiological disease
activity for 3 years.

Fig. 1 a, b, c, d Fluid-attenuated inversion recovery sequences reveal
hyperintense lesions in the corpus callosum, periventricular, juxtacortical,
and subcortical areas. e, f T1-weighted post-contrast sequences show no
gadolinium-enhancing lesions. g, h Cervical T2-weighted sequences

show no abnormality except slight hyperintensity of the posterior spinal
cord at C3 level. iCervical T1-weighted post-contrast sequences show no
gadolinium-enhancing lesions

1662 Neurol Sci (2021) 42:1661–1664



He was admitted in July 2020 with a visual impairment in
his right eye for 5 days during the pandemic. He also started to
experience fatigue, headaches, and a loss of smell, and taste
3 days before admission. The vital findings of the patient were
as follows: temperature 38.5 °C, heart rate 96/min, oxygen
saturation 98%, and blood pressure 125/80 mmHg.

Following the ophthalmic examination, his visual acuity
was evaluated as 8/10 in the right eye and 10/10 in the left
eye. Ishihara color plate vision was 10/17 in the right eye and
17/17 in the left eye. Bilateral retinal and optic disc examina-
tion was normal. Visual evoked potential (VEP) testing of the
right eye showed slightly increased latency but normal
amplitude.

The neurological examination revealed slight gait ataxia.
The laboratory tests on admission were as follows: C-reactive
protein 19 mg/L (normal, 0–5 mg/L), procalcitonin 0.61 ng/
mL (normal, 0–0.5 ng/mL), leukocyte 11.91 103/μL (normal,
4.8–10.7 103/μL), lymphocyte 1.21 103/μL (normal, 1.3–2.9),
and an erythrocyte sedimentation rate of 24 mm/s (normal, 3–
20). A brain MRI was performed and there were no
gadolinium-enhancing lesions. There were also no new or
enlarging T2 lesions observed compared with the MR images
of the previous year. A nasopharyngeal swab was taken for a
real-time PCR due to the suspicion of a COVID-19 infection,
and the thorax tomography was evaluated as normal. The
deterioration in the neurological condition was evaluated as
a pseudo-relapse associated with fever therefore intravenous
pulse steroid therapy was not administered. Intravenous para-
cetamol was administered to control the patient’s fever. He
reported an almost complete improvement in visual the im-
pairment after 12 h. His visual acuity and color vision were
found to be within the normal limits on repeated visual exam-
ination. Roughly 24 h later, the nasopharyngeal swab PCR
test was found to be positive for COVID-19. Oseltamivir,
ciprofloxacin and hydroxychloroquine were initiated and the
teriflunomide treatment was not interrupted. His symptoms
gradually improved while he was self-quarantined at home,
and 25 days after the COVID-19 symptom onset, he was
symptom-free. Two follow-up swabs performed 48 h apart
were found to be negative for COVID-19.

Discussion

The neurological symptoms of COVID-19 infection such as
headaches, impaired consciousness, ataxia, acute cerebrovas-
cular disease, seizures, hyposmia, hypogeusia, and neuralgias
have also been described in addition to well-defined initial
symptoms such as fever, cough, myalgia, and shortness of
breath [3]. Wilhelm Uhthoff, a German ophthalmologist, first
described the reversible, transient blurring of vision in patients
with multiple sclerosis during exercise. Subsequently, it was
understood that this loss of vision can occur in other situations

such as hot baths, menstruation, and high external tempera-
tures [9]. Although the exact mechanism of the Uhthoff phe-
nomenon (UP) is not understood, it is caused by structural and
physiological changes in the demyelinated axons due to a high
body temperature [10]. Visual loss as UP is often observed in
patients with previous optic neuritis in the affected eye be-
cause of the conduction block in the previously demyelinated
optic nerve. Interestingly, our patient had never had optic neu-
ritis previously. This can be explained by the silent optic nerve
involvement in MS. Davion et al. [11] showed that an optic
nerve lesion was present in half of the patients with MS with-
out optic neuritis on 3D double inversion recovery MRI. We
thought that the monocular visual impairment in this patient
was fever-associated UP which is the result of the systemic
inflammatory response rather than a direct central nervous
system (CNS) invasion due to COVID-19. Detailed CSF anal-
ysis including COVID-19 qualitative real-time reverse-tran-
scriptase–PCR could have been useful to rule out CNS inva-
sion. Unfortunately, we were unable to perform CSF analysis
during the acute COVID-19 infection. Also, detailed MR im-
aging of the optic nerves could have been more useful in
understanding the nature of the visual impairment, which is
a limitation of our study.

Disease-modifying treatments are widely used to prevent re-
lapses and disability progression in MS. These immunomodu-
latory agents make pwMS more susceptible to infections com-
pared to the general population [12, 13]. As a result of the
infection, elevated body temperature may temporarily worsen
neurological findings [12]. It is considered to be safe to start or
continue treatment with glatiramer acetate, teriflunomide, inter-
feron beta1a-1b, dimethyl fumarate, and natalizumab during the
COVID-19 pandemic. Fingolimod poses a moderate risk for
COVID-19 infection. Alemtuzumab, rituximab, ocrelizumab,
and cladribine continue to pose a significant risk [14].
Previous studies have shown that the overactivation of the innate
immune response or an inadequate innate and adaptive immune
response is associated with poorer outcomes [7]. Teriflunomide
selectively and reversibly inhibits dihydro-orotate dehydroge-
nase, a key mitochondrial enzyme in the de novo pyrimidine
synthesis pathway, without either compromising the adaptive
immunity or increasing the incidence of serious infections in
long-term follow-up [15, 16]. Maghzi et al. [7] concluded that
teriflunomide could dampen the unwanted host immune activa-
tion and potentially interfere with the viral replication in infected
cells by blocking the de novo pyrimidine synthesis and exerting
an antiviral effect. It has been reported that the course of infec-
tion is often mild in individuals with MS who are using
teriflunomide and infected with COVID-19. As recommended,
most of the reported pwMS receiving teriflunomide did not
interrupt their treatment during the COVID-19 infection [7, 17,
18]. Similarly, in the case we reported, teriflunomide treatment
was not interrupted during the COVID-19 infection. It should be
also considered that the patient we reported did not have any of
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the risk factors for poor prognosis of COVID-19. Consequently,
the course of the infection was mild, and the patient recovered
rapidly without any sequelae.

COVID-19 infection may present with unusual neurologic
symptoms in pwMS. New neurological symptoms during
COVID-19 infection in pwMS should be evaluated carefully
especially in the presence of fever. More attention should be paid
to avoid unnecessary corticosteroid treatments. Teriflunomide
seems to be safe for COVID-19 and it can be recommended to
continue teriflunomide treatment during COVID-19 infection.
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