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A Case and Proposed Mechanism of Catatonia
During the Post-Acute Phase of Severe Acute
Respiratory Syndrome Coronavirus 2 Infection
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Catatonia is a psychomotor syndrome associated with
several psychiatric and medical conditions, with the
latter responsible for approximately 25% of cases.! Toward
this end, coronavirus disease 2019 (COVID-19) is a highly
infectious disease caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2). There is a scant but
increasing number of reports depicting catatonic syndrome
due to SARS-CoV-2.23 We present the case of a patient who
developed catatonia post-acute SARS-CoV-2 infection, as
well as a possible mechanism of SARS-CoV-2 infection
affecting neurotransmitters posited to be causal in catatonia.

Case Report

Our patient was a 59-year-old white man with no
significant past medical or psychiatric history who
presented to the emergency department (ED) with cough
and shortness of breath. Four days earlier, he tested positive
for SARS-CoV-2, but with chest x-ray reporting no acute
findings, he was discharged with azithromycin. The patient
had no known chronic medical conditions such as diabetes,
cardiovascular disease, cancer, or chronic-obstructive
pulmonary disease that would place him at elevated risk for
complications from COVID-19.

Three days later, he returned with worsening shortness
of breath. Chest x-ray showed bilateral, interstitial airway
opacities consistent with COVID-19 pneumonia. On oxygen
2 L, arterial blood gas was normal. The patient’s D-dimer was
1.3 mg/L and ferritin was 523 ng/mL, but complete blood
count, complete metabolic profile, blood alcohol/culture,
and urine drug screen/culture results were unremarkable.

The patient was admitted to the hospital and started on
ceftriaxone and methylprednisolone 40 mg/d. The patient
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maintained normal oxygen saturation (room air) throughout
the admission. Seven days later, following cessation of
respiratory symptoms, ceftriaxone was discontinued, and
methylprednisolone taper was completed. Three days later,
the psychiatry department was consulted due the patient’s
“change in behavior”

Upon our evaluation, the patient was noted to have poor
eye contact with staring, decreased blinking, and paucity
of verbal output to questioning but without fluctuations in
mentation. Although the patient was a limited historian on
interview, there were no recently reported or observed history
of any anxiety, depressive, manic, or psychotic symptoms
prior to the onset of or accompanying the catatonia. He
scored 24 on the Bush-Francis Catatonia Rating Scale
(BFCRS).4

Further evaluation included an wunremarkable
electroencephalogram (EEG), with no epileptiform
discharges. Magnetic resonance imaging (MRI) of the
head showed patent arteries, with no cytotoxic/vasogenic
edema, thrombosis, or other acute findings. His vital signs
were normal throughout our treatment. The patient’s
interleukin-6 (IL-6), C-reactive protein, and procalcitonin
levels were all elevated. The lorazepam (1 mg intravenous)
challenge test was positive, and our patient started lorazepam
1 mg 3 times/d.

On day 2 of lorazepam treatment, his BFCRS score was
20. Lorazepam was titrated, and by day 5 equaled 2 mg 4
times daily. By day 6 of treatment, his BECRS score decreased
to 2. On day 7 of treatment, his BFCRS score was 0, and
the lorazepam dose was decreased to 1 mg 3 times/d with
instructions to taper on discharge.

Discussion

As per our review of the evidence, the patient was the 15th
case of catatonia due to SARS-CoV-2 infection.**-!> While
several hypotheses have emerged to explain how SARS-
CoV-2 penetrates the central nervous system (CNS),'¢ it is
suspected that neuropsychiatric symptoms induced by SARS-
CoV-2 are due to direct CNS infiltration, cytokine network
dysregulation, and peripheral immune cell transmigration.'”
Additionally, direct endothelial cell damage can lead to
thrombi and direct neural injury.!®* While our patient had
elevated proinflammatory cytokines, including IL-6, MRI
of the head demonstrated no acute vascular/neural injury.
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Figure 1. Pathophysiology of Neurotropism and Catatonia of SARS-CoV-2 in Our Patient?°-24
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(1) There are 2 principal routes for SARS-CoV-2 to gain entry into the CNS: hematogenous or neuronalretrograde
dissemination.

(A) SARS-CoV-2 infects brain capillary endothelial cells via transmembrane ACE-2R of BBB following viremia,
which subsequently increases BBB permeability, resulting in direct passage across BBB into CNS.

In peripheral infection, SIRS could be abnormally initiated in severe pneumonia caused by COVID infection.
SARS-CoV-2-infected monocytes and macrophages act as vehicles for transportation of the virus from

the blood to the CNS and induce more inflammatory cells. This increases BBB permeability and viral entry
through these infected cells.

(B

(C

SARS-CoV-2 can cross the neural-mucosal interface in olfactory mucosa, exploiting the close vicinity of
olfactory mucosal, endothelial, and nervous tissue, to olfactory nerve endings. Olfactory receptor neurons
project dendrites into the nasal cavity and extend axons through the cribriform plate into the olfactory bulb
of the brain.

(D) Once across BBB, SARS-CoV-2 binds to ACE-2 receptors of striatum.

(E) There is subsequent release from spike fusion peptide, and the virus enters striatum through an endosomal
pathway.

(F) In striatum, SARS-CoV-2-infected cells may undergo apoptosis or necrosis, triggering the inflammatory
response with production of proinflammatory cytokines (eg, IL-1b, IL-6, tumor necrosis factor-alpha) and
inflammatory mediators (glutamate/upregulation of N-methyl-D-aspartate receptors) with increase in
excitotoxicity and activation of macrophages.

(G) SARS-CoV-2 infection of recruited immune cells may increase their apoptosis resulting in degeneration
midbrain dopamine.

(H) This results in decreased dopamine neurotransmission.
() State hypodopaminergia, with or without trait hypodopaminergia, can result in vulnerability to catatonia.

Abbreviations: ACE-2=angiotensin converting enzyme-2, BBB=blood-brain barrier, CNS = central nervous system,
DA =dopaminergic, IL=interleukin, IM=inflammatory mediators, PIC= proinflammatory cytokines, SARS-CoV-2 =
severe acute respiratory syndrome coronavirus 2, SIRS = systemic inflammatory response syndrome receptor.
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Interestingly,~aKinetic mutism, a similar phenotype
of catatonia, has been reported in patients with COVID-
19 manifesting decreased responsiveness. While distinct
combinations of etiologic mechanisms likely contribute to
akinetic mutism in SARS-CoV-2 infection, disruption of
frontal-subcortical circuitry, vis-a-vis massive inflammatory
cytokine release, has been proposed.!® The phenotypic/
genotypic similarities of akinetic mutism and catatonia
make this theory more intriguing to elucidate how SARS-
CoV-2 infection could induce catatonia. Figure 1 provides

COVID-19: Case Report

a“proposed pathophysiology of SARS-CoV-2-induced
catatonia.?0-24

In closing, we propose that our patient’s catatonia was
precipitated by SARS-CoV-2 infection. As symptoms did
not reverse after pneumonia resolved and mentation did
not wax/wane, we felt delirium was less likely. Additionally,
with a normal EEG, nonconvulsive status epilepticus was
ruled out.?> As the COVID-19 pandemic continues, we
advise clinicians to evaluate for SARS-CoV-2-induced
neuropsychiatric manifestations, including catatonia.
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