
Volume 24 Issue Number 2 Dec 2021 Philippine Journal of Neurology

PhilJNeurol �17 ISSN 0117-3391

COVID-19 Encephalitis in a Young Adult Male 
Treated with Combination Therapy: A Case Report 
Victor J. Guerrero, MD1 and Angelito H. Reyes, Jr., MD, FPNA2 

generalized body weakness and diarrhea 
without associated fever, cough, colds, 
dyspnea, dizziness, nausea and vomiting. The 
patient has no known co-morbidities, is a 
non-smoker and non-alcoholic beverage 
drinker with no family history of similar 
condition.  Three days after the initial 
symptoms, the patient consulted a nearby 
health facility and was advised to stay for 
quarantine due to suspicion of COVID-19 
infection. The patient had oropharyngeal 
swab for SARS-CoV-2 reverse transcriptase-
polymerase-chain-reaction (RT-PCR) test 
done. Six days later, the patient had 
persistence of headache and generalized body 
weakness, now associated with loss of 
appetite, hence the patient was transferred to 
a tertiary hospital for admission. At the time 
of admission, initial vital signs were as 
follows: blood pressure of 130/70, heart rate 
of 68 beats per minute, respiratory rate of 20 
cycles per minute, temperature of 36.7 C and 
oxygen saturation of 98% at room air. On 

INTRODUCTION 
Coronavirus disease 2019 (COVID-19) 

infection primarily affects the respiratory 
system leading to majority of intensive care 
unit admissions due to acute respiratory 
distress syndrome (ARDS). 1 As the number of 
confirmed COVID-19 cases continue to rise, 
reports of patients presenting with neurologic 
m a n i f e s t a t i o n s i n c l u d i n g o l f a c t o r y 
dysfunction, headache, acute cerebrovascular 
disease and impaired awareness are 
increasing. 2-4 Few case reports documented 
the occurrence of encephalitis in COVID-19 
i n f e c t e d i n d i v i d u a l s w i t h o u t s e v e r e 
pulmonary manifestation.5,6  In this paper, we 
present a case of COVID-19 patient presenting 
with headache and decreased sensorium. 

CASE PRESENTATION 
 This is a case of a 19-year-old Filipino 
male who presented with headache, 
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ABSTRACT  

 Coronavirus disease 2019 (COVID-19) infection primarily affects the respiratory system 
leading to majority of intensive care unit admissions; nevertheless, neurologic manifestations 
and complications occur and are now being reported. We present a case of a 19-year-old male 
who tested positive for COVID-19  and manifested with headache, drowsiness and eventually 
went into coma. Cerebrospinal fluid analyses during the early course of illness showed 
predominance of lymphocytes but were negative for COVID-19 and other viral or bacterial 
organisms. Cranial MRI showed bright signals in the splenium of the corpus callosum. The 
patient was treated with a combination of antivirals, convalescent plasma therapy and high dose 
steroid therapy. Progressive improvement in clinical status was observed after the combination 
therapy including high-dose steroid, suggesting a possible inflammatory mechanism of 
COVID-19-related encephalitis. The diagnosis of COVID-19 encephalitis can be challenging but 
it must be considered in any COVID-19 positive patient presenting with symptoms of 
encephalitis, such as fever, seizures or altered sensorium. Anticipation of long-term care should 
also be taken into consideration since the long-term sequelae of CNS COVID-19 are largely 
unknown. 
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physical examination, the patient was awake, 
weak looking, with dry oral mucosa, clear 
breath sounds, normal heart rate and regular 
rhythm and follows commands. However, no 
focal neurologic deficit nor meningeal signs 
were noted. Complete blood count (CBC) 
showed normal white blood cell count with 
neutrophilic predominance, elevated C-
reactive protein, normal ferritin and negative 
human immunodeficiency virus (HIV) 1 and 2 
antibody test. Chest x-ray and cranial 
computed tomography (CT) scan were both 
unremarkable. Patient was started on empiric 
intravenous antibiotics and anti-viral 
medications (ceftriaxone 2g IV every 12 hours 
and acyclovir 10 mg/kg IV every 8 hours). He 
was also given valproic acid for seizure 
prophylaxis. On day 9 of illness, he underwent 
lumbar puncture which showed cerebrospinal 
fluid (CSF) that is clear, colorless, with 
leucocyte of 12/cu.mm (88% lymphocyte), no 
red blood cell, protein of 49.4 mg/dl, glucose 
of 50.58 mg/dl. CSF culture and India ink 
were both negative of organisms. On day 10, 
the patient was noted to have decreased 
sensorium and desaturation hence an 
endotracheal intubation was done. Septic 
work-up including blood and ET aspiration 
cultures were done. Procalcitonin was slightly 
elevated at 1.072 ng/ml. Antibiotics were 
shifted to piperacillin-tazobactam 4.5g IV 
every 8 hours and ciprofloxacin 400mg IV 
every 12 hours, pending culture results. The 
result of the RT-PCR test for SARS-CoV-2 
turned out to be positive and the patient was 
started on remdesivir 200mg IV loading dose 
then 100mg IV once daily, enoxaparin 0.4 cc 
subcutaneously once daily and due to 
episodes of desaturation, intravenous 
dexamethasone 4mg IV once daily was also 
started. The patient was advised transfer to an 
institution capable of convalescent plasma 
therapy (CPT).  

On the 15th day of illness, the patient 
received CPT. Repeat blood examinations 
showed leukocytosis with segmenter 
predominance hence piperacillin-tazobactam 

was shifted to meropenem and ciprofloxacin 
was continued. Repeat ET aspiration gram 
stain and culture were done. Cranial CT scan 
with contrast was unremarkable. On the 17th 
day of illness, neurology service started 
methylprednisolone pulse therapy (MPPT) 1g 
every 4 hours x 5 days. After the 1st dose of 
MPPT, the patient had an acute episode of 
desaturation with noted frothy ET secretions, 
diaphoresis and rales on both lung fields. 
Patient was then given furosemide with noted 
relief and MPPT was placed on hold. On the 
19th day of illness, MPPT was resumed at 
250mg IV q6, then after 1 infusion, the patient 
was noted to have episodes of premature 
ventricular contractions on cardiac monitor 
hence succeeding doses of MPPT were no 
longer given. Repeat lumbar puncture was 
done and CSF analysis including gram stain, 
culture, india ink, CALAS and viral panel for 
West Nile virus, Japanese encephalitis virus, 
enterovirus, herpes simplex virus 1 and 2 were 
all unremarkable. CSF COVID RT-PCR result 
w a s a l s o n e g a t i v e . C S F a n d s e r u m 
immunoglobulin G were also normal. Result 
of electroencephalogram showed presence of 
generalized, moderate slowing of the 
background activity. On the 23rd day of illness, 
the patient started to have more frequent eye 
openings but still with no regards. On the 26th 
day of illness, patient was more awake and 
tries to communicate by raising his eyebrows. 
In the interim, progressive improvement in 
sensorium and ability to communicate non-
verbally were noted. On the 28th day of illness, 
patient was extubated, had prolonged 
wakefulness, able to verbally communicate. 
On the 32nd day of illness, cranial MRI was 
done and revealed subtle bright signals in 
FLAIR and DWI which appears dark on ADC 
seen along the splenium suggestive of mild 
restriction in diffusion sequences (Figure 1). 
On the 33rd day of illness, patient was 
discharged. 

DISCUSSION 
The respiratory system is the primary 

target of COVID-19 and respiratory symptoms 
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Figure 1. Plain Cranial Magnetic Resonance Imaging

A. Axial view on diffusion-weighted MR image and 

B. Sagittal view on FLAIR MR image done on day 32 of illness showing subtle bright signals along the splenium of the corpus callosum (arrow).


done in Spain involving 841 hospitalized 
patients with COVID-19, only one 57-year-old 
woman had encephalitis. 10 

T h e p o t e n t i a l m e c h a n i s m f o r 
neurotropism in COVID-19 remains to be 
unclear but it has been suggested that 
COVID-19 could reach the CNS via 
hematogenous route or via the upper nasal 
route thru the ACE2 receptors and cause 
varied neurologic manifestations. 10, 14-16 These 
receptors are also present in neurons and 
endothelial cells of the brain which may 
facilitate entry across the blood-brain barrier 
(BBB). 17, 18 The proposed mechanism for 
COVID-19 encephalitis involves direct viral 
injury and systemic and intrathecal 
inflammation. 19 This mechanism can be due 
to a leaky BBB caused by high levels of 
cytokines causing destruction and increased 
permeability of the BBB which in turn, may 
lead to inflammation and invasion. This 
inflammatory response causes varied 
neurologic mani festat ions inc luding 
encephalitis. 5, 19, 20 Li et.al. found in a mouse 
model that the neurovirulence of COVID-19 
rests on its ability to induce proinflammatory 
cytokine signaling from astrocytes and 
microglia. Other investigators have found that 
p r i m a r y g l i a l c e l l c u l t u r e s s e c r e t e 
proinflammatory cytokines when exposed to 

remain to be the most common presentation 
and reason for in-hospital admission. Since 
the initial outbreak that happened in China in 
December 2019, there have been emerging 
reports of patients presenting with pulmonary 
symptoms that also have neurologic 
involvements.3, 7, 8 To date, reports have 
shown that neurologic manifestations were 
associated with 12% of COVID-19 cases. 9 
Neurologic symptoms commonly reported 
among hospitalized COVID-19 patients 
include myalgia (17.2%), headache (14.1%) 
and alteration in sensorium (13.9%). 10 It was 
also found out that patients presenting with 
severe pulmonary symptoms also had 
neurologic manifestations such as acute 
cerebrovascular events, myopathies and 
alterations in sensorium.3, 10-12  In one study 
involving 4,711 hospitalized patients with 
COVID-19, results showed that the presence 
of altered sensorium on admission predicts a 
significantly higher in-hospital mortality 
regardless of disease severity. 11 In our patient, 
he initially presented with headache then 
progressive decreased sensorium and was in 
coma for several days. Occurrence of 
COVID-19 encephalitis in younger patients is 
thought to be rare. 13 In a study done in New 
York City involving 4,491 hospitalized 
patients -with COVID-19, none was diagnosed 
with encephalitis.9 In a systematic review 

A B 
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cases, MRI of the brain showed a lesion in the 
splenium of the corpus callosum which 
showed hyperintensity in T2 FLAIR and 
restriction in diffusion sequences. 28, 29 This is 
a typical pattern of cytotoxic lesion 
particularly in the splenium since this area is 
vulnerable to cytokinopathy due to the high 
concentration of cytokine, glutamate and 
other receptors in that region. 30, 31 The MRI 
findings affecting the splenium and the EEG 
findings were both seen in our patient. It was 
also reported that there were increased levels 
of interleukins in the CSF of patients 
presenting with neurologic manifestations. 
T h i s c a n b e a n i n d i c a t i o n t h a t a n 
inflammatory reaction brought about by the 
cytokine storm may affect the CNS, resulting 
in encephalitis and the direct neuroinvasion 
by COVID-19 is unlikely the cause of most 
neurologic manifestations 23, 32, 33 

T h e c y t o k i n e s t o r m , w i t h i t s 
hyperinflammatory immune response seen in 
severe COVID-19, seems to necessitate the 
use of anti-inflammatory treatments, 
including high-dose glucocorticoids and anti-
cytokine treatments. Our patient received 
high-dose Methylprednisolone, but was 
abruptly discontinued due to adverse effects.5 
Treatment options for COVID-19-related 
encephalitis is mainly supportive but it may 
also involve the use of antivirals, plasma 
therapy and immunomodulators, however, 
outcomes of these treatment are limited. 1, 5, 26 

In patients who developed encephalitis, 
outcome is dismal and some may develop 
prolonged unconsciousness and cognitive 
impairment, although spontaneous recoveries 
are still seen. 1, 5, 34  
  
CONCLUSION 
 It is known that COVID-19 may cause 
various neurologic manifestations, including 
encephalitis.  It should be kept in mind that 
atypical symptoms of COVID-19 may occur 
and some patients may not present with fever 
and pulmonary symptoms typical of 
COVID-19. The diagnosis of COVID-19 

coronavirus. Cytokine storm is the most 
plausible mechanism of CNS dysfunction in 
COVID-19, especially in the setting of negative 
PCR on CSF.19, 21 

In a case series conducted in Sweden 
involving six COVID-19 confirmed patients 
with neurologic symptoms, it was observed 
that these patients had elevated CSF 
biomarkers including neopterin (a marker 
used to determine microglia and astrocyte 
activation) and β2-microglobulin (a marker 
for monocytic activation), both of which 
indicate a significant CSF immune activation 
despite the lack of the typical elevation of IgG 
production in the CSF that is usually seen in 
viral meningitis and the lack of COVID-19 
viral RNA in the CSF. This disparity between 
the profound CSF immune response and the 
lack of COVID-19 viral RNA in the CSF 
suggests that the neurologic abnormalities 
may not be due to direct viral invasion but 
rather a systemic hyperinflammatory 
response brought about by COVID-19 
infection. 18  

T h e d i a g n o s i s o f C O V I D - 1 9 
encephalitis can be challenging since the 
definitive diagnosis involves direct isolation of 
the virus from the CSF and the yield is very 
low. In three studies done to determine 
presence of COVID-19 in CSF using rt-PCR 
for SARS-CoV-2 of patients presenting with 
meningitis/encephalitis, all 7/7, 14/14 and 
18/18 CSF samples were negative. 5, 9, 22 In a 
systematic review involving 304 COVID-19-
confirmed patients with neurologic symptoms 
whose CSF was taken, only 17 (6%) tested 
positive for the virus. 23 This suggests that the 
virus can directly invade the nervous system 
and dissemination can only be transient.17, 

23-26 The EEG findings are also non-specific 
and often showed generalized slowing of 
background activity. 5 Cranial MRI findings in 
COVID-19 include signal abnormalities in the 
medial temporal lobe, white matter 
microhemorrhages and affectation of the 
splenium of the corpus callosum. 27 In two 
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encephalitis must be considered in any 
COVID-positive patient precenting with 
symptoms of encephalitis, such as fever, 
seizures or altered sensorium. Isolation of 
COVID-19 in the CSF is challenging and may 
often be negative. The neuropathomechanism 
of COVID-19-related encephalitis appears to 
be due to the systemic hyperinflammatory 
state rather than due to direct neuroinvasion 
by the virus. There is currently limited data 
on the treatment of COVID-19-related 
encephalitis and use of combination therapies 
i n c l u d i n g a n t i v i r a l s a n d h i g h - d o s e 
glucocorticoids can be of use if there are no 
other options and contraindications. 
Anticipation of long-term care should be 
taken into consideration since the long-term 
sequelae of CNS COVID-19 is largely 
unknown. 
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