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1 | INTRODUCTION

The global SARS-CoV-2 pandemic has led to a respi-
ratory infection that presents with a variety of clinical
symptoms.' Although the pulmonary manifestations of
COVID-19 have been described in most articles, the neu-
rological consequences of the virus have been less stud-
ied.” The lack of definitive treatment for this disease has
led to an unprecedented worldwide effort to develop an
effective vaccine against the virus.’ One of these vaccines
produced in Iran is the complete vaccine of inactivated
SARS-CoV-2 virus called COVIran Barekat,* which is still
in the third stage of clinical trials, but due to the fact that
in initial clinical reports, this vaccine has shown sufficient
safety and efficacy, an emergency use permit was issued in
Iran in June 2021.°

We report a case of possible encephalopathy after receiving the first dose of Iran's
COVIran Barekat vaccine. The patient had no history of neurological or mental
illness. Clinical examinations and radiology reports were performed and differen-
tial diagnoses were analyzed by the treatment team. Finally, the possible associa-
tion between vaccination and encephalopathy was concluded.

COVID-19, COVIran Barekat, encephalopathy, vaccine

COVIran Barekat is an inactivated virus-based vaccine.
Also, in the formulation of this vaccine, adjuvants have
been used with the aim of increasing and/or modulating
the inherent immunogenicity of the antigen in order to
create strong and long-lasting immune responses. This
factor significantly reduces the amount of antigen and/or
the total number of booster injections needed to achieve
the required immune responses.*

Like any vaccine, COVID-19 vaccines of any kind can
cause side effects, most of which are mild to moderate and
go away on their own within a few days. The neurological
side effects are usually mild, self-limiting, and control-
lable. However, in some cases, these complications may
become so severe that the person may need to be hospi-
talized or even admitted to the intensive care unit (ICU).
These complications can rarely lead to death.
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Despite the possible association of vaccine injection
with neurological complications, it is vital to consider
more important causes of encephalitis including CNS
infections, septic encephalopathy, metabolic encephalop-
athy, drug toxicity, cerebrovascular disease, neoplastic dis-
orders, epileptic disorders, and rheumatic disorders.®

The exact mechanism of encephalopathy following
COVID-19 vaccines is not known, but vaccines can cause
autoimmunity in humans through a specific mecha-
nism of molecular mimicry, which can be enhanced by
an immunological adjuvant, or a non-specific activating
mechanism.””® In general, vaccination can induce pro-
inflammatory cytokines and T-cell responses.'° Peripheral
pro-inflammatory cytokines that are expressed after vac-
cination can lead to neuroinflammation and encephalitis
when they reach the brain.""

Here, we present a patient with autoimmune enceph-
alitis whose symptoms started one day after receiving the
first dose of COVIran Barekat vaccine.

2 | CASE PRESENTATION

A 37-year-old man with no previous history of illness or
medication was taken to the hospital emergency room
due to decreased level of consciousness. The patient de-
veloped hallucinations, photophobia, and aphasia one
day after the first dose of the COVIran barekat vaccine.
followed by loss of consciousness, fever, and abnormal
movements of the upper and lower limbs. He has no re-
cent travel history, alcohol or drug use, or high-risk sex-
ual behaviors.

In the initial assessment, body temperature was 38.9
frontally, blood pressure (BP) was 110/90 mmHg, respi-
ratory rate (RR) was 22 breaths/min, and heart rate (HR)
was 98 beats/min. Oxygen saturation in room air was 95%.
A random blood glucose of 190 mg/dL was recorded by
a glucometer. Both pupils were medium in size and re-
sponded to light. Neck stiffness was determined on head
and neck examination. Pulmonary auscultation was sig-
nificant for fine basilar crackles of the left lower lung. On
neurological examination, the patient had no response,
episodic jerky movement of the whole body without focal
neurological deficit. Fundoscopy was normal.

CT scan of the brain without contrast was normal, and
HRCT of the lung showed infiltration of the left lower
lobe (Figures 1 and 2).

Due to decreased level of consciousness and meningis-
mus, lumbar puncture was performed for the patient. The
opening pressure was 14cmH20. CSF analysis showed the
number of white blood cell (WBC) 38 (segment count:3
and lymphocyte count:35), number of red blood (RBC) 0,
protein level 39 mg/dl. Because of the possibility of devel-
oping herpes encephalitis, an intravenous acyclovir was
started empirically for him, and the patient was transferred
to the ICU. Laboratory results are summarized in Table 1.

Blood, CSF, and urine culture results were negative
after 96 h. The results of HSV PCR of CSF and COVID-19
PCR results were also negative. Laboratory findings
showed a gradual increase in muscle enzymes, so aggres-
sive hydration and urinary alkalization were initiated to
prevent renal failure. An electroencephalogram (EEG)
recorded the brain's normal electrical activity without evi-
dence of epilepsy. Brain MRI was also completely normal
(Figure 3). In the ICU, a low dose of midazolam (2.5 to
5 mg/h) was started to stop his jerky movements. Due to
normal brain MRI and negative herpes simplex PCR in
CSF, acyclovir was discontinued.

With supportive care in the ICU, the patient's condi-
tion and level of consciousness improved significantly
after 3 days. He eventually left the hospital in normal con-
dition and in full recovery.

3 | DISCUSSION

Acute encephalopathy has a wide range of possible causes,
the most common of which are infectious.® To date, there
have been no reports of encephalitis and seizures with
the Iran's COVID-19 vaccine, but in a few cases, encepha-
lopathy has been reported after injecting other types of
COVID-19 vaccine. One of these cases has been reported
in the article by Liu et al., in which two cases of enceph-
alopathy were reported following the injection of the
Moderna COVID-19 vaccine. Both patients were elderly
and had no known neurological or psychological history,
and their symptoms began approximately one week after
the first dose of the Moderna COVID-19 vaccine.'? But our

FIGURE 1 LungHRCT: left lower
y ‘ lobe infiltration in favor of aspiration

pneumonia
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FIGURE 2
brain CT scan

Normal non-contrast

TABLE 1 Laboratorydata

WBC(x1000/mm?)
HB(g/dL)
PLT(x1000/mm?)
BUN (mg/dL)

CR (mg/dL)
Na(meq/L)
K(meq/L)
CPK(U/L)
LDH(U/L)
Phosphor(mg/dL)
Ca(mg/dL)
AST(U/L)
ALT(U/L)

ESR (mm/hr)
CRP (mg/L)
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12* 15"
1%day 3%day 6%day 9%day day day
14.8 18.4 11.7 8.2 7.2 7.2
13.5 12.7 12 12 12.9 12.2
203 144 118 172 238 231
38 12 9 16 7 10
1.51 2.3 1.11 1 1.24 1.3
152 149 148 137 138 143
3.3 4 4 3.9 3.8 3.6
3770 12000 2070 2690 1650 363
767 - - - - -
3.6 - - - - -

10 - - - - -
137 210 - - - -
40 66 - - - -
- - - 35 - 30
58 - — - - -

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; BUN, blood urea
nitrogen; CPK, Creatine phosphokinase;LDH, lactate dehydrogenase Ca, calcium; CR, ceratinin; CRP,
C-reactive protein; ESR, erythrocyte sedimentation rate; HB, hemoglobin; K, potassium; Na, sodium; PLT,
platelete; WBC, white blood cell.

patient was younger and the onset of symptoms occurred
the day after the injection of vaccine, which may be due to
differences in the technology of production of these vac-
cines. Inactivated virus is used in CovIran Barakat vac-
cine, while Moderna vaccine is based on virus mRNA.

Genetics is also a very influential factor in the immuno-
genicity and immunological responses of different people
to vaccines, which can play an important role in creating
this difference.

In another article by Frederick et al., three cases of en-
cephalitis were reported after the ChAdOx1 nCov-19 vac-
cine. In this study, symptoms started 7-11 days after the
first dose of the vaccine. In this study, the prevalence of
encephalitis after injection of the ChAdOx1 nCov-19 vac-
cine was 8 cases per 10 million, so COVID vaccine-induced

encephalitis could be a rare side effect. But in case of this
complication, it should be diagnosed in time and treated
in a timely and appropriate manner."> Depending on the
severity of the symptoms, encephalitis caused by the
COVID vaccine can be controlled, as in our patient, by
symptomatic treatment with benzodiazepines, although
in more severe cases, the use of an immunosuppressive
agent may be required.'*"?

Encephalopathy refers to dysfunction of the level
or contents of consciousness due to brain dysfunc-
tion and can be caused by general brain injuries such
as traumas, infections, drugs, etc. or focal lesions such
as brain tumors. Underlying causes of encephalopathy
include primary and systemic neurological conditions,
each of which requires its own diagnostic pathway and
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FIGURE 3 Multiplanar, multi-sequential contrast MRI study the brain with contrast. No evidence of acute infarction or hemorrhage.

No focal meningeal enhancement. No space-occupying lesion

includes a wide range of radiological and serological/
immunological studies. Magnetic resonance imaging
is the gold standard technique for imaging the brain in
encephalitis. The key point is that in case of seizure or
loss of consciousness in a patient with a recent injection
of the COVID-19 vaccine, the more important causes of
these symptoms should be considered and investigated.
Vaccine-related encephalopathy is, therefore, a diagno-
sis of exclusion.

In our patient, blood glucose levels were assessed, CSF
analysis and PCR were performed to rule out bacterial and
viral meningoencephalitis, MRI and CT scan of the brain
were done to assess central nervous system infection and
sepsis-related encephalopathy, and electroencephalogram
was performed to detect epileptic disorders. All tests re-
lated to metabolic or rheumatic disorders in the patient
were also evaluated.

Since no organic, bacterial, or metabolic cause was
found for the patient's symptoms, the possibility of auto-
immune encephalitis due to the vaccine was raised.

In general, vaccine injection can induce pro-
inflammatory cytokines and T-cell responses. Peripheral
pro-inflammatory cytokines that develop after vaccination
can cross the blood-brain barrier and enter to the brain,
and the brain recognizes these cytokines TNF, such as
alpha and interleukin-6, as molecular signals of sickness
and it can cause nerve inflammation." This factor can be
considered as a justification for encephalopathy due to
COVID-19 vaccine injection. However, the link between
encephalopathy and COVID-19 vaccine cannot be con-
firmed with certainty.

Different conditions such as COVID-19 infection iat-
rogenic and autoimmune conditions can trigger cytokine
storm neurotoxicity related to immune effector cell-
associated neurotoxicity syndrome.'*

Cytokine storm-associated encephalopathy is a re-
cently definition which means the massive release of
cytokines promoting blood-brain barrier disruption and

microglia/astrocyte activation which support neuroin-
flammation in a synergistic act.'® This mechanism could
be considered for acute reversible encephalopathy asso-
ciated with the COVID-19 vaccine. This cytokine storm
triggers an innate immune response either to the DNA
encoding SARS-CoV-2 or to a viral vector or adjuvants, in
a patient with previous exposure to SARS-CoV-2, which
is prone to autoimmunity that can cause an unbridled im-
mune response.

Although this report suggests a possible association be-
tween the COVIran Barekat vaccine and the incidence of
encephalopathy, further data collection based on epidemi-
ological studies is needed to confirm this theory. In con-
clusion, we documented the first hyperacute reversible
encephalopathy following COVIran Barekat COVID-19
vaccination, suggesting cytokine storm as its causative
mechanism, and highlighting the need to deepen our
knowledge on this immune-mediated phenomenon.
Finally, we hope that these data will increase physicians’
awareness in identifying and diagnosing this complication
early in order to perform timely treatment measures.
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