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INTRODUCTION

Background: The SARS-CoV-2 invades the cells by attachment of virus spike
proteins (S1, S2) to cell membrane and engages angiotensin-converting enzyme
2 (ACE2), which is highly expressed in the epithelium of cerebral vasculature.
Here, we describe a patient with encephalitis following SARS-CoV-2 infection.
Case presentation: A 77-year-old male patient presented with mild cough and
coryza lasting for eight days without a prior history of underlying disease or
neurologic disorder. Oxygen saturation (SatO.) was decreased and behavioral
changes, confusion, and headaches were started within three days prior to
admission. Bilateral ground glass opacifications and consolidations were noted
on chest CT scan. Lymphopenia, highly elevated D-Dimer and ferritin were
noted in laboratory results. Brain CT and MRI showed no changes regarding
encephalitis. Cerebrospinal fluid was collected as the symptoms persisted. The
results of SARS-CoV-2 RNA RT-PCR from CSF and nasopharyngeal samples
were positive. The combination therapy with remdesivir, interferon beta-lalpha
and methylprednisolone was started. Due to deterioration of the patient’s status
and SatO; he was admitted to the ICU and intubated. Tocilizumab,
dexamethasone, and mannitol were started. The patient was extubated on the
16th day of ICU admission. The patient’s level of consciousness and SatO, were
improved. He was discharged from the hospital a week later.

Conclusion: RT-PCR of CSF sample along with brain imaging can help with
diagnosis when encephalitis due to SARS-CoV-2 is suspected. However, no
changes regarding encephalitis may be seen on brain CT or MRI. Combination
therapy with antivirals, interferon beta, corticosteroids, and tocilizumab can
help patients recover in these conditions.
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By January 2020, a series of pneumonia caused by novel
coronavirus was reported from China. Afterward, severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
was considered the cause of novel Coronavirus Disease
2019 (COVID-19) (1). The clinical manifestations of
COVID-19 mostly include fever, myalgia, arthralgia, cough

(productive or non-productive), headaches, mild to severe

dyspnea, hypoxia, nausea/vomiting, and diarrhea (2). The
SARS-CoV-2 invades the cells via plasma membrane fusion
or endosomes. This action is mediated by attachment of
virus spike proteins (S1, S2) to cell membrane and engages
angiotensin-converting enzyme 2 (ACE2) as the entry
receptor. Further, SARS-CoV-2 can cause downregulation

of ACE2 from cell surface, which in turn increases
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angiotensin II (Ang II) concentration. High concentration
of Ang II in pulmonary tissue is responsible for increased
vascular permeability, neutrophil infiltrations, and
pulmonary edema, which exacerbate acute lung injury (3,
4).

The ACE2 is highly expressed not only in the lungs and
intestines but also in the epithelium of cerebral
vasculature. Based on animal model studies, SARS-CoV-2
can invade the olfactory bulb, then spread to intracranial
components (5-7). Another hypothesis explained that
coronaviruses invade the peripheral-nerve terminals, then
ascend to the central nervous system (CNS) by trans-
synaptic  exchanges (8). Following SARS-CoV-2
neuroinvasion, the patient may experience anosmia,
headaches, and deterioration of consciousness due to
ischemic stroke, intracranial hemorrhage, or encephalitis
(9). Here, we present a case of an old patient who
presented with behavioral changes, delirium, and severe
confusion. The interesting thing about this case was

neurological symptoms dominated over the classical

symptoms regarding SARS-CoV-2 infection.

CASE SUMMARIES

A 77-year-old male patient presented on the 8th day of
illness with mild cough and coryza started on 25
November 2020 without fever and dyspnea. No prior
history of hypertension, diabetes, and neurological
disorders was noted. The patient had no history of taking
any medications or opioid drugs. Also, no history of
central nervous system trauma or surgery was reported.
On arrival, the blood pressure was 120/70 mmHg, pulse
rate was 110/min, temperature was 37.2 °C, and oxygen
saturation (SatO,) was 90%. Behavioral changes started
within three days prior to the admission. The patient was
significantly confused, with some degree of drowsiness,
headaches, and disorientation to time and place. The
neurologic examination was unremarkable. There was no
seizure, neck stiffness, or sign of papilledema by
ophthalmoscopy. No specific abnormalities were found on

abdominal and chest examination.

Spiral chest computed tomography (CT) showed
multifocal bilateral patchy ground glass opacifications and
consolidations that were highly suggestive of COVID-19
(Figure 1). There was no focal lesion or abnormality in the
brain CT scan. Also, no calcification and hemorrhage were
observed (Figure 2). Further, brain magnetic resonance

imaging (MRI) was obtained. The data from the brain MRI

did not show any change regarding encephalitis (Figure 3).

Figure 1. Chest CT-scan showed bilateral ground-glass opacifications and
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Figure 3. Axial flair (a) and T1-weighted (b-d) MRI at sagittal and coronal view.

consolidations.

Le

Figure 2. Brain CT-scan.

No changes were observed regarding to encephalitis, ischemia, or hemorrhage.

Primary laboratory findings revealed a leukocyte count
of 6,200/pl, lymphocyte count of 924/pl, hemoglobin of
11.3 g/d], ferritin of 4512 ng/ml, D-dimer of 3579 ng/dl,
CRP of 6.3 mg/dl, LDH of 632 IU/I, interleukin-6 (IL-6) of
5.8 pg/ml, and creatinine of 1.3 mg/dl. Other laboratory
results regarding electrolytes, liver enzymes, coagulation
tests, and arterial blood gas analysis were normal. Due to
suspicion of CNS infection, cerebrospinal fluid (CSF) was
collected by lumbar puncture. Both nasopharyngeal and
CSF samples were collected for real-time polymerase chain
reaction (RT-PCR). No bacteria were observed on Gram

staining of CSF sample.
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Due to decreased SatO, and the onset of dyspnea
during hospitalization, supplemental oxygen therapy with
face mask was initiated. Intravenous fluids and 250 mg of
intravenous methylprednisolone once a day were started.
Methylprednisolone was gradually tapered based on
patient's condition. Remdesivir 200 mg IV on the first day,
then 100 mg once a day was started and continued for ten
days. Enoxaparin 40 mg subcutaneously twice a day and
famotidine 40 mg twice a day were administered. Further,
interferon beta-lalpha 44 mcg subcutaneously was
administered every 48 hours up to five doses. In addition,
acyclovir 700 mg IV every eight hours was started with
suspicion of herpes simplex virus (HSV) encephalitis.

On 6 December 2020, the results of SARS-CoV-2 RNA
RT-PCR from CSF and nasopharyngeal samples were
positive. CSF RT-PCR results for  human
immunodeficiency virus, HSV 1 and 2, cytomegalovirus,
varicella-zoster virus, and Treponema pallidum were
negative. It was concluded here that the patient had
encephalitis associated with SARS-CoV-2. Hence, acyclovir
was discontinued. During this course, the patient’s status
deteriorated and the SatO» tended to decrease further. The
patient was intubated and transferred to the intensive care
unit (ICU) on 8 December. Mannitol infusion was started.
Based on IL-6 level of 125 pg/ml, tocilizumab 400 mg IV
once daily was started and continued for two days.
Dexamethasone 10 mg IV twice a day was also started. On
the 16th day of ICU admission, the patient's SatO, reached
96%. The laboratory markers were unremarkable and the
patient was extubated. The patient's level of consciousness
improved during this course. Oxygen supplement
continued by non-rebreather mask. On 30 December 2020,
the patient was discharged with good clinical conditions.

However, mild headaches and slight dizziness remained

for the patient for several days.

DISCUSSION
Although SARS-CoV-2 usually affects the respiratory
system, it can invade other organs and cause

complications, including myocardial infarction, kidney
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injury, hepatic impairment, thromboembolic events, and
encephalitis. These manifestations can be due to direct
virus invasion or para/post-infectious immune-mediated
complications (10, 11). Patients with neurological
involvement can present with headaches, dizziness,
malaise, disorientation, stroke, and visual or motor
impairment. However, some of these neurologic
manifestations may be due to asymptomatic hypoxemia or
hypoxemia related to acute respiratory distress syndrome
(ARDS) (12, 13).

Our patient presented with mild hypoxemia without
any respiratory distress. Also, supplemental oxygen did
not initially change the patient's condition. Based on highly
elevated D-dimer, ischemic changes in the brain were
suspected, but no abnormality was observed in the brain
CT scan. Also, the MRI showed no abnormality regarding
lesions or encephalitis. Ye et al. reported a patient with
encephalitis due to SARS-CoV-2 infection. The patient’s
brain CT scan was normal. Also, the results of CSF
specimen PCR were negative, and anti-SARS-CoV-2
IgG/IgM was not detectable in these samples (14). Like our
patient, imaging did not help in the diagnosis, but CSF
PCR was positive for SARS-CoV-2.

To date, there is no definitive treatment for COVID-19
and its complications. In case of neurological involvement,
supportive treatment is based on the prevention of seizures
and worsening of lesions. Combination therapy with
antiviral medications, interferon beta, intravenous
immunoglobulins, and tocilizumab can be useful in
treating COVID-19 encephalitis (15, 16). Furthermore, CSF
collection, along with brain imaging, can help with
diagnosis in these cases (15). SARS-CoV-2 PCR of CSF and
nasopharyngeal samples were positive in our patient.
However, no changes were observed in our patient’s
imaging regarding encephalitis. We successfully treated
the patient with a combination of antiviral agents,
corticosteroids, interferon beta, and tocilizumab. In the era
of COVID-19 pandemic, encephalitis due to SARS-CoV-2

infection should be considered in a mneurologically
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symptomatic patient with a recent history of respiratory

infections.

Conflict of interest

The authors declare that they have no conflicts of

interests.

Consent

Written informed consent was not available because of

change of residence but oral agreement from the patient

was obtained.

REFERENCES

1.

Ludwig S, Zarbock A. Coronaviruses and SARS-CoV-2: A
Brief Overview. Anesth Analg 2020;131(1):93-6.

Struyf T, Deeks JJ, Dinnes ], Takwoingi Y, Davenport C,
Leeflang MM, et al. Signs and symptoms to determine if a
patient presenting in primary care or hospital outpatient
settings has COVID-19 disease. Cochrane Database Syst Rev
2020;7(7):CD013665.

Ojha PK, Kar S, Krishna JG, Roy K, Leszczynski ]J.
Therapeutics for COVID-19: from computation to practices-
where we are, where we are heading to. Mol Divers
2021;25(1):625-59.

Abbasi-Oshaghi E, Mirzaei F, Farahani F, Khodadadi I,
Tayebinia H. Diagnosis and treatment of coronavirus disease
2019 (COVID-19): Laboratory, PCR, and chest CT imaging
findings. Int | Surg 2020;79:143-53.

Natoli S, Oliveira V, Calabresi P, Maia LF, Pisani A. Does
SARS-Cov-2 invade the brain? Translational lessons from
animal models. Eur ] Neurol 2020;27(9):1764-73.

Netland ], Meyerholz DK, Moore S, Cassell M, Perlman S.
Severe acute respiratory syndrome coronavirus infection
causes neuronal death in the absence of encephalitis in mice
transgenic for human ACE2. | Virol 2008;82(15):7264-75.
McCray PB Jr, Pewe L, Wohlford-Lenane C, Hickey M, Manzel
L, Shi L, et al. Lethal infection of K18-hACE2 mice infected
with severe acute respiratory syndrome coronavirus. J Virol

2007;81(2):813-21.

10.

11.

12.

13.

14.

15.

16.

DosSantos MF, Devalle S, Aran V, Capra D, Roque NR,
Coelho-Aguiar JM, et al. Neuromechanisms of SARS-CoV-2: A
Review. Front Neuroanat 2020;14:37.

Nepal G, Rehrig JH, Shrestha GS, Shing YK, Yadav JK, Ojha R,
et al. Neurological manifestations of COVID-19: a systematic
review. Crit Care 2020;24(1):421.

Gupta A, Madhavan MV, Sehgal K, Nair N, Mahajan S,
Sehrawat TS, et al. Extrapulmonary manifestations of COVID-
19. Nat Med 2020;26(7):1017-32.

Ellul MA, Benjamin L, Singh B, Lant S, Michael BD, Easton A,
et al. Neurological associations of COVID-19. Lancet Neurol
2020;19(9):767-83.

Garg RK. Spectrum of Neurological Manifestations in Covid-
19: A Review. Neurol India 2020;68(3):560-72.

Radnis C, Qiu S, Jhaveri M, Da Silva I, Szewka A, Koffman L.
Radiographic and
COVID-19 related hypoxemia. J Neurol Sci 2020;418:117119.

clinical neurologic manifestations of

Ye M, Ren Y, Lv T. Encephalitis as a clinical manifestation of
COVID-19. Brain Behav Immun 2020;88:945-6.

Kamal YM, Abdelmajid Y, Al Madani AAR. Cerebrospinal
fluid confirmed COVID-19-associated encephalitis treated
successfully. BM] Case Rep 2020;13(9):237378.

Freire-Alvarez E, Guillén L, Lambert K, Baidez A, Garcia-
Quesada M, Andreo M, et al. COVID-19-associated

encephalitis successfully treated with combination therapy.

Clin Infect Pract 2020;7:100053.

Tanaffos 2022; 21(2): 257-260



