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1  |  C A SE PRESENTATION

The patient is a 78- year- old female with longstanding history of 
bipolar disorder. Her first documented psychiatric concern was a 
remote episode of post- partum depression that required hospital-
ization for approximately 2 weeks in the 1960s. She was treated 
on and off for the diagnosis of bipolar disorder, and she was noted 
to be non- compliant with the treatment. Decades later, at age 72, 
the patient was admitted to St. Joseph's Healthcare Hamilton for 
two and a half months and was discharged with a diagnosis of 
bipolar type I mixed episode in 2015. To manage her condition, 
the patient was prescribed 450 mg of lithium, 4 mg of perphena-
zine, and 25 mg of amitriptyline daily. Additionally, the patient 
underwent neuropsychological testing, and she demonstrated 
weaknesses in processing speed, attention, and executive func-
tioning. The results were described as consistent with moderate 
white matter changes identified on brain magnetic resonance 
imaging (MRI), in addition to her psychiatric diagnosis of bipolar 
disorder. She was diagnosed with minor neurocognitive disorder 
due to vascular disease.

The patient was followed up 1 year later and appeared stable. 
In the months ahead, the patient was readmitted with a bipolar 
type I mixed episode. It was the opinion of the physicians treat-
ing the patient that it would be beneficial for the patient to be 
followed in an environment with intense case management and 
a family health team. Thus, the patient was transferred from an 

acute psychiatric facility to a psychiatric hospital approximately 
8 months later. Following this transition, the patient presented 
with a bipolar type I mixed episode in the context of non- 
compliance with medications. She reported several weeks of de-
creased sleep of 2 to 3 h per night and feeling agitated with racing 
thoughts and pressured speech. She had difficulty maintaining her 
personal hygiene and upkeep of her apartment. Repeat neuropsy-
chological testing revealed a stable cognitive profile (Table A1). 
She continued to meet criteria for minor neurocognitive disorder 
due to vascular disease.

Two years later (2018), the patient was followed up as an out-
patient and inpatient, and once again appeared cognitively stable. 
She had subjective cognitive concerns but reported functioning 
independently. Repeat neuropsychological testing showed a stable 
cognitive profile, and she continued to meet criteria for minor neuro-
cognitive disorder due to vascular disease (Figure A1).

On February 2, 2021, the patient tested positive for COVID- 19 
following an outbreak at a satellite health facility where she was 
admitted waiting for long- term care due to care needs related 
to her bipolar disorder. Initially, the patient was asymptomatic. 
Unfortunately, she did worsen from the infection, and had re-
current fevers and hypoxia around February 12– 14, 2021. Due 
to the consideration of SARS- CoV- 2 infection playing a role in 
her condition, she was also treated with dexamethasone 6 mg 
IV/PO q24h for up to 10 days and remdesivir 200 mg IV load 
then 100 mg IV daily for 4 days as part of a research study. Her 
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stay was also complicated by delirium related to hypoxemia as 
well as complicated urinary tract infection, for which she com-
pleted 1 mg ceftazidime every 8 h for 7 days and 1 mg ampicillin 
every 6 h. Her delirium presented with yelling out, verbal aggres-
sion, confusion, disorientation, perseverating, paranoia, and vi-
sual hallucinations. After the acute symptoms resolved, she was 
transferred to a geriatric psychiatry unit for recovery and treat-
ment optimization.

2  |  DISCUSSION

The course of the patient's SARS- CoV- 2 infection was associated 
with deterioration of the patient's behavior and mental status. 
Initially the patient was somewhat agitated at times and yelled in-
termittently but was overall communicating appropriately. When 
the patient began to experience symptoms of COVID- 19 in mid- 
February, she became considerably less responsive. The patient had 
a fragile cognitive and psychological state prior to her admission, al-
though there was a clear deterioration in the context of her systemic 
illness and SARS- CoV- 2 infection, representing a new pathologic 
process at play separate from the patient's prior state of delirium. 
The clinical picture is not one of neuroleptic malignant syndrome or 
serotonin syndrome.

An electroencephalogram (EEG), MRI scan, and an extensive 
blood work panel was conducted to investigate SARS- CoV- 2- related 
neuropsychiatric disorder as well as other causes of encephalopathy. 
Following the SARS- CoV- 2 infection, the results of the EEG were ab-
normal with poorly organized and suppressed background activity in 
the theta and delta range. There was poorly organized 4- 7CPS sup-
pressed background activity with occasional 2- 3CPS components 
occurring randomly. The patient appeared to be awake during the 
recording. Taken together, all EEG findings were abnormal, and the 
patient's presentation was consistent with a toxic metabolic multifo-
cal or diffuse degenerative state.

An MRI report dated February 21, 2021, following the SARS- 
CoV- 2 infection, described moderate generalized atrophy and white 
matter changes, which was noted to be worse compared with 2017 
(Figure 1). Specifically, white matter hyperintensities located in 
the periventricular regions, frontal regions, and deep white matter 
were observed, indicating microangiopathic disease. Additionally, 
the MRI indicated volumetric atrophy in corpus callosum and cer-
ebellum as well as both supratentorial and infratentorial atrophy. 
The degree of cerebral atrophy was slightly progressed compared 
with a recent CT of the brain in December 2019. In addition, since 
2017, the corpus callosum was diffusely thinned, mild cerebellar 
atrophy appeared, but brainstem atrophy was unchanged. A CT re-
port following the SARS- CoV- 2 infection described persistent left 
frontal lobe hypoattenuation involving periventricular/deep white 
matter with apparent hypodensity of the subcortical white matter 
and overlying cortex .

On repeat neuropsychological assessment, 3 months after the 
SARS- CoV- 2 infection, the patient performed within normal limits 

for her age on tests of verbal intelligence, short- term auditory atten-
tion span, confrontation naming, expressive vocabulary, single word 
reading, and object perception. In contrast, she performed below 
age expectations on tests of orientation, processing speed, execu-
tive functioning, memory, spatial perception, and visual construc-
tion. Regarding executive functioning, she demonstrated problems 
with cognitive flexibility, abstract reasoning, impersistence on verbal 
fluency, and working memory. Regarding memory, the pattern on 
testing indicated variable problems with encoding and retention of 
recent information, at least on less structured tasks (e.g., word list), 
which place demand on executive skills related to self- initiated and 
strategic encoding processes. Her memory was relatively stronger 
for contextualized information. In terms of visuospatial processing, 
she had difficulty with spatial perception and visual construction 
tasks, including draw to command and copy tasks. Clock drawing 
performance revealed conceptual errors, indicating degradation of 
semantic knowledge (Figure A1). Overall, the evaluation showed 
a decline in cognitive performance compared with multiple prior 
neurocognitive evaluations (Figure 2). More specifically, fluid intel-
ligence declined from the average range to borderline. She is now 
disoriented to time, place, and person. Executive functioning has 
worsened, although some degree of executive dysfunction has been 
present since her first assessment in 2015, this was relatively stable 
until the most recent evaluation. Her executive difficulties are now 
more extensive, encompassing more aspects of executive function-
ing. Similarly, memory and visuospatial processing showed a pattern 
of relative stability across assessments, until the marked decline on 
the recent evaluation. She also appears to have less insight into her 

Key Message

Individuals with existing low- grade inflammation due to 
severe mental health conditions may be uniquely sus-
ceptible to worse outcomes if they become infected by 
SARS- CoV- 2.1 There may be a compounding effect of 
SARS- CoV- 2 infection on top of existing inflammation in 
bipolar patients resulting in accelerated neurodegenera-
tion, heightening risk for adverse outcomes.2

Learning Points

• The effects of SARS- CoV- 2 infection tend to affect cer-
tain groups of individuals disproportionately, such as 
older adults and those with pre- existing severe mental 
disorders.

• Pre- existing delirium and small vessel cerebrovascu-
lar disease often present in older adults may result in 
greater susceptibility to accelerated cognitive deficits 
following SARS- CoV- 2 infection.
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cognitive abilities, compared with prior evaluations, as she has fewer 
subjective cognitive complaints on interview.

The patient shows deficits in multiple cognitive domains, and 
there is evidence of cognitive decline relative to the previous 

assessment 3 years ago in 2018. As such, the present findings are 
consistent with dementia. Regarding etiology, her history and cogni-
tive profile are most consistent with major vascular neurocognitive 
disorder, as per DSM- 5, which is supported by the MRI findings of 

F I G U R E  1  Neuropsychological test 
scores from baseline and follow- up 
evaluations. (A) The graph depicts age- 
corrected standardized test scores in the 
memory domain. KBNA: Kaplan Baycrest 
Neurocognitive Assessment; WMS- IV LM: 
Wechsler Memory Scale, Fourth Edition, 
Logical Memory. (B) The graph depicts 
age- corrected standardized test scores 
in non- memory domains. FSIQ, Full Scale 
Intelligence Quotient; KBNA, Kaplan 
Baycrest Neurocognitive Assessment; 
TOPF, Test of Premorbid Functioning; 
VOSP, Visual Object and Space Perception 
Battery; WAIS- IV, Wechsler Adult 
Intelligence Scale, Fourth Edition; WASI- II, 
Wechsler Abbreviated Test of Intelligence, 
Second Edition 

F I G U R E  2  Supporting figure. Brain 
MRI post COVID- 19 infection 



454  |    CLINICAL CURIOSITY

moderate cerebral atrophy and microangiopathic changes. It is pos-
sible that her multiple episodes of delirium over the past year, in-
cluding the delirium associated with her recent COVID- 19 infection, 
have accelerated her cognitive decline.3 The converse is also likely, 
that her underlying cerebrovascular disease has heightened her sus-
ceptibility to delirium following infection.4 Other contributing fac-
tors include bipolar disorder and medication side effects, which can 
impact processing speed and executive functioning.5 Her cognitive 
profile does not support co- existing Alzheimer's disease, although 
this cannot be entirely ruled out by a clinical examination.
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