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Abstract
From the beginning of COVID-19 pandemics, the involvement of patient’s nervous system with this virus is increasingly 
reporting. Although various reports are published on affliction of multiple sclerosis (MS) patients with SARS-CoV-2, no 
report has been published on brain involvement by this virus in MS patients so far. Herein, a 34-year-old patient with MS who 
experienced the decreased level of consciousness and encephalopathy following COVID-19 involvement has been reported.
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From the beginning of COVID-19 pandemics in December 
2019, the involvement of patient’s nervous system with this 
virus is increasingly reporting (Ahmad and Rathore 2020). 
Ye et al. reported a man who hospitalized with a diagnosis 
of COVID-19 developed loss of consciousness. The brain 
computed tomography (CT) scan was normal, but in the cer-
ebrospinal fluid (CSF), white blood cells were observed at 
0.001 × 109/L by 0.27 g/L protein and 3.14 mmol/L sugar. 
Although the result of the COVID-19 test in CSF was nega-
tive, the patient was treated with the diagnosis of COVID-19 
encephalitis. Then, he was discharged in good general con-
dition after further examinations and the rejection of other 
causes (Ye et al. 2020). Also, Rayan El-Zein et al. reported 
a 40-year-old man without any risk factors and previous 
illness admitted with a diagnosis of COVID-19 pneumo-
nia and discharged after the treatment. However, he was 
brought to the hospital 1 day after discharge with a decrease 
of consciousness level. Magnetic resonance imaging (MRI) 
and CT scans of brain were normal, but in the CSF, white 
blood cells were detected with a lymphocyte preference of 
85%. Although the polymerase chain reaction (PCR) test of 
SARS-CoV-2 was negative in CSF, the patient was treated 
with a diagnosis of the encephalitis caused by COVID-19 
due to the exclusion of other causes. Intravenous immuno-
globulin (IVIG) was started for the patient. The patient’s 

condition gradually improved. Eventually, the patient was 
discharged in a good general condition (El-Zein et al. 2020).

Misayo Hayashi et al. also reported a 75-year-old man 
with a history of Alzheimer’s disease who referred to the 
hospital with a complaint of tremor in his left hand and 
inability to walk and diarrhea in the same time. Also, the 
CT scan of lungs showed the evidence in favor of COVID-
19, confirmed by PCR testing. MRI showed a unique lesion 
in the splenium of corpus callosum. Unfortunately, he died 
during the hospitalization due to the pulmonary involve-
ment, despite improving his neurological condition. Due to 
improving the neurological conditions, the patient was diag-
nosed with mild encephalitis/encephalopathy with reversible 
splenial lesion (MERS) caused by COVID-19 (Hayashi et al. 
2020).

In addition to patients with encephalitis, the cases with 
encephalopathy are reported due to causes other than the 
direct invasion of SARS-CoV-2. This encephalopathy can 
occur due to high inflammatory activity in COVID-19 dis-
ease or hypoxia due to COVID-19-related lung involvement 
and pneumonia (Berger 2020).

Although the cases with encephalopathy are increas-
ingly reported, no case of encephalopathy associated with 
COVID-19 in patients with multiple sclerosis (MS) has been 
reported.

Herein, we reported a patient with MS who experienced 
the decreased level of consciousness and encephalopathy 
following COVID-19 involvement.

The patient was a 34-year-old woman with the estab-
lished MS diagnosis for 15 years. Her disease had been 
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initiated with lower limb paresthesia, and at the begin-
ning, Avonex was prescribed for her. Subsequently, due to 
the frequent relapses of the disease, Betaferon, and then 
dimethyl fumarate were administered, and finally treat-
ment with rituximab was performed. However, despite 
all these medication changes, her disease has progressed. 
The brain MRI revealed multiple confluent periventricular 

lesions with gadolinium enhancement (Fig.  1a, b, c). 
Lumbar puncture (LP) was performed. CSF analysis was 
normal. Oligoclonal bands (OCBs) were present in CSF. 
Rituximab was discontinued, and the patient was treated 
with cyclophosphamide 1 g per month along with 30 mg 
oral prednisolone per day with a diagnosis of active pro-
gressive MS. Before developing COVID-19, the patient 

Fig. 1  a, b Brain MRI revealed 
multiple confluent lesions with 
gadolinium enhancements. c 
Cervical and brain stem involve-
ments were seen in cervical 
MRI. d Chest CT scan revealed 
lung consolidation. e Numerous 
old lesions were observed in the 
new brain MRI
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only complained about the recurrent urinary tract infec-
tions which improved with oral antibiotics.

The patient totally received 10 cycles of cyclophospha-
mide. By passing 25 days from receiving the last dose of 
injective cyclophosphamide, she complained of fever, 
coughs, dyspnea, generalized weakness, and nausea. In the 
first examination, the followings were measured: respira-
tory rate: 20, pulse rate: 100, temperature: 38 °C, and BP: 
100/60. Moreover,  O2 saturation was 95% with no oxygen 
use. Neurologically, the patient had complete time, place, 
and person orientation. In addition, she had imbalance dur-
ing walk, and her reflexes had also increased. The muscle 
power of limbs was four-fifth, which had no difference with 
the examination performed before COVID-19. The chest CT 
scan showed bilateral lung involvement especially on the 
right side (Fig. 1d). So, the patient was hospitalized with 
COVID-19 diagnosis. In the tests performed, white blood 
cell (WBC) count was 3100, lymphocyte 20.9%, C-reactive 
protein (CRP) 62 mg/dl, and lactate dehydrogenase (LDH) 
was 737. Notably, nasopharyngeal and oropharyngeal swab 
real-time polymerase chain reaction (rt-PCR) test of coro-
navirus was positive. The patient received Azithromycin 
and Hydroxychloroquine. On day 5 of hospitalization, the 
patient’s fever increased up to 40 °C, and  O2 saturation was 
93%. The patient found diminished consciousness level. 
Afterward, she was localized in response to painful stimu-
lus, and she also had neck stiffness. Routine tests including 
blood sugar and biochemistry were normal. Subsequently, 
ceftriaxone and vancomycin were administered for her, 
and then emergency MRI was performed. In MRI, numer-
ous old lesions were observed in the periventricular area 
induced by MS, which had no enhancement in the injected 
view (Fig. 1e). Moreover, LP was performed for her. The 
CSF pressure was 10 cm  H2O. In CSF analysis, glucose was 
measured as 45, protein as 112, and WBC as 0. CSF smear 
was negative in terms of bacteria. IgG levels were low in 
the requested tests. Due to the history of receiving rituxi-
mab and low IgG levels, the patient was treated with the 
IVIG 25 mg/day for a 5-day period. Complementary tests 
including tuberculosis, brucellosis, herpes simplex virus 
(HSV), and human immunodeficiency virus (HIV) were 
negative, and coronavirus PCR in CSF was also negative. 
The patient health condition gradually improved as well as 
her consciousness conditions that returned to normal level. 
The patient’s fever stopped, and she was discharged from the 
hospital with a good general status.

As mentioned above, there are some reports on COVID-
19-induced encephalitis and encephalopathy. The best 

diagnosis of this patient was COVID-19 associated encepha-
lopathy. COVID-19 disease can cause brain involvement in 
different ways. Firstly, coronavirus is a neurotropic virus, 
and through attaching to angiotensin converting enzyme 
(ACE) 2 receptor, which is located on cells surface such 
as astrocytes, can cause direct brain involvement. Moreo-
ver, another route of involvement is through olfactory nerve 
and bulb. Eventually, the hyper-inflammation induced by 
COVID-19 can cause acute disseminated encephalomyelitis 
(ADEM)-like involvement in patients with COVID-19 (Abdi 
et al. 2020). Whether the MS disease itself or the drugs con-
sumed (such as immunosuppressive drugs) can increase the 
chance of developing brain involvement of COVID-19 is 
something that needs to be further explored. Nevertheless, 
one cannot overlook is the effect of cyclophosphamide as an 
immunosuppressive drug on developing COVID-19 associ-
ated encephalopathy in this patient.
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