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1 | INTRODUCTION

Soon after the novel SARS-CoV-2 virus emerged in the
Wuhan district of China during December 2019, it be-
came a global pandemic.' The clinical manifestation of
COVID-19 varies from mild respiratory discomfort to
multi-organ involvement and, in the worst cases, death.?
Along with other extra-pulmonary manifestations, sig-
nificant neurologic events in COVID-19-infected patients
have been reported.? Patients complained of insomnia,
headache, agitation, and a degree of cognitive impair-
ment.! In addition, there was an increasing trend in the
incidence of stroke, seizure, coma, encephalopathy, and
other neuropathic events.

Neurologic diseases are a class of disorders in which
cerebral dysfunction produces many sensory, motor, or
cognitive impairment.’> One of the common neuropathic
illnesses includes dementia, traditionally known as for-
getfulness.* Dementia is a neuropsychiatric syndrome
affecting one's ability to resume daily life due to severe
underlying cognitive impairment.” Reportedly, 90% of
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Significant atypical neurologic signs have also been recorded in COVID-19 indi-
viduals, along with a variety of other extra-pulmonary indications. The COVID-19
virus is neuro-invasive and holds significant potential to produce some uncon-
ventional neurologic manifestations
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patients suffer behavioral and intellectual changes, includ-
ing aggression, rage, irritation, depression, and psychosis.’
Moreover, delusion and hallucination due to dementia-
related psychosis account to be the leading causes of in-
patient admission.” The peak incidence of this neurologic
illness occurs in the two extremities of ages.*® It is known
to be classically observed in infants less than 1year or se-
nile patients over 60.° As mentioned, the COVID-19 virus
is neuro-invasive and holds significant potential to pro-
duce some unconventional neurologic manifestations."

Following current clinical case reporting guidelines, we
report an unprecedented case of dementia and new-onset
epilepsy following COVID-19 infection in a 25-year-old
female.’

2 | CASE PRESENTATION

A 25-year-old female known case of new-onset epilepsy
secondary to COVID-19 infection presented through
the Out-Patient Department (OPD) of a tertiary care
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hospital in Karachi with features of increased forgetful-
ness, including short- and long-term memory loss since
the past 10 months. Ten months prior to her presenta-
tion to the OPD, the patient exhibited high-grade fever
(103°F), nausea, anosmia, malaise, and one episode of
seizure which prompted her to seek medical attention
from a general physician at a local hospital. A PCR test
for COVID-19 yielded a positive result. She was ad-
vised for symptomatic treatment by Tab. paracetamol
500 mg thrice a day, and non-pharmacological interven-
tions such as taking steam and hot liquids. The sever-
ity of COVID-19 infection was moderate. During the
acute phase of the illness, the patient also experienced
generalized tonic-clonic seizures (GTCS) lasting for
a period of 3h, for which she was treated in the emer-
gency department for status epilepticus and was pre-
scribed Tab. Levetiracetam 500 mg twice daily. Based on
these events, a clinical diagnosis of COVID-19-induced
Central Nervous System (CNS) infection was made;
however, due to a limitation of resources at the local
hospital, a lumbar puncture could not be performed that
could have assisted in confirming the findings further.
Two weeks after the onset of initial symptoms, a follow-
up COVID-19 PCR test yielded a negative result. Despite
the resolution of the acute phase of COVID-19, the pa-
tient continued experiencing GTCS, necessitating the
continuation of Tab. Levetiracetam 500 mg twice daily.
It should be noted that the patient had non-progressive
mild cognitive impairment of unknown origin since
childhood which presented as forgetful tendencies such
as misplacing things, as well as intellectual disabilities.
Four weeks after the initial diagnosis of COVID-19,
however, there was a progressive decline in her memory
function. The patient was unable to recall names of her
immediate family members, which she was able to do
before. Her capacity to perform activities of daily liv-
ing, such as cooking, cleaning, dressing, etc., became
severely compromised. Agitated behavior and disorien-
tation to place and person was also evident. However,
she was oriented to time. Slowness of movement caused
frequent falls and difficulty in walking.

There was, however, no history of focal neurologi-
cal deficits, headache, diplopia, dysarthria, or vertigo.
Notably, on further inquiry, the patient's mother men-
tioned the patient exhibiting delayed crying at birth.
However, there was no APGAR score or other previous
diagnostic test carried out to confirm the extent and se-
verity of perinatal asphyxia (PA). There was no former
diagnosis made for hypoxic brain injury (HBI) or cerebral
palsy (CP). There was no previous evidence of an mini-
mental state examination (MMSE) score. For this reason,
her mild cognitive impairment was unknown in origin,
which further worsened after the COVID-19 infection.

AHMED ET AL.
TABLE 1 Mini-mental state examination score.

Categories Score
Orientation 4/10
Registration 3/3
Attention and calculation 1/5
Recall 1/3
Language 2/9
Total 11/30

On examination, her higher mental functions were not
intact, with a MMSE score of 11 out of 30 (Table 1).2 Her
speech was normal but with low volume. No signs of men-
ingeal irritation with pupils bilaterally equally reactive to
light (BERL) were present. Her gait was broad-based and
spastic. Her motor exam revealed normal bulk and tone in
all four limbs with 5/5 powers in all muscle groups with
normal (+2) reflexes in both upper limbs and exaggerated
knee and ankle reflexes (+3) in both lower limbs with bi-
laterally upgoing plantars (Table 2). Her sensory exam,
cranial nerves, and cerebellar function could not be as-
sessed due to lack of patient's mental capacity to compre-
hend the examination(s).

Baseline and specific investigations were carried out to
rule out CNS infection and reach an accurate diagnosis.
A complete blood count and iron profile revealed that the
patient was mildly anemic secondary to iron-deficiency
anemia (IDA) (Table 3). Other baseline investigations
were within normal limits. Furthermore, a urine detailed
report was positive for trace protein and pus cells but no
presence of bacteria possibly contributing to adverse ef-
fects caused by the patient's current medication, that is,
Tab. levetiracetam.

Magnetic resonance imaging (MRI) of brain and orbit
plain and with contrast was carried out, with findings sug-
gesting mild cerebral atrophy with the widening of sulci in
both the cerebral hemispheres and mild dilatation of the
supratentorial ventricular system (Figure 1). In addition, a
slightly reduced caliber of the corpus callosum, optic chi-
asm, and optic nerves was also noted (Figure 2). However,
no evidence of demyelinating disease, hemorrhage, in-
farct, or space-occupying lesion was notably present.

A lumbar puncture was planned for further investiga-
tions and analysis, but the patient refused to consent. Based
on the clinical findings and investigations, the patient was
managed as a case of early-onset dementia and new-onset
epilepsy secondary to COVID-19 infection. She continued
to be given Tab Levetiracetam 500 mg twice daily to con-
trol her seizures. And Tab. Iberet folate 500 mg once a day
for IDA. Furthermore, the patient’s family was counseled
for early-onset dementia the adverse and the adverse ef-
fects of anticonvulsants. The patient was discharged to
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TABLE 2 Motor examination score.
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Left lower Right
Left upper limb Right upper limb limb lower limb
Tone Normal Normal Normal Normal
Bulk Normal Normal Normal Normal
Power 5/5 5/5 5/5 5/5
Reflexes +2 (bicep) +2 (bicep) +3 (knee) +3 (knee)
+2 (tricep) +2 (tricep) +3 (ankle) +3 (ankle)
+2 (brachioradialis) +2 (brachioradialis)
Plantar N/A N/A Upgoing Upgoing
TABLE 3 Baseline investigations of
the patient on admission. Current .
Parameters result Unit Normal reference range
Complete blood count
Hemoglobin 10.0 g/dL Male: 13.0-17.0
Female: 11.5-15.4
Hematocrit 30.1 Vol% Male: 40-50
Female: 35-47
RBC 3.86 x10'/L Male: 4.5-5.5
Female: 3.8-5.2
MCV 74 fL 76-100
MCH 25.4 pg 27-32
MCHC 32.8 g/dL 31-34
WBC 5.5 x10°/L 4.0-11.0
Neurophils 74 % 40-80
Lymphocytes 23 % 20-40
Eosinophils 01 % 01-06
Monocytes 02 % 02-10
Basophils 00 % <01
Platelet count 230 x10°/L 150-450
Iron profile
Serum ferritin 8.75 ng/mL 20-250
Serum iron 30 pg/dL 70-180
Serum TIBC 411 pg/dL 260-410

follow-up after 1 month in the OPD. Unfortunately, the
patient lost to follow-up.

3 | DISCUSSION

We have described the case of a young female patient
with MCI before the COVID-19 infection that progressed
to early-onset dementia post-infection. A thorough litera-
ture search was conducted on the PubMed database for
all studies with full text available in English and original
data on patients with cognitive impairment and demen-
tia following a recent COVID-19 infection published be-
tween June 2020 and April 2023. The following keywords

are cognitive impairment, cognitive dysfunction, cogni-
tive decline, dementia, COVID-19, and SARS-CoV2. We
found a total of 3 published articles with 3 cases of cog-
nitive impairment following a recent COVID-19 infection
(Table 4).

The neurological damage resulting from the SARS-
Cov-2 virus is already a well-established fact. According
to Ling et al., more than one-third (36.4%) of hospitalized
COVID-19 patients in Wuhan, China, presented with neu-
rologic manifestations.'” In a study by Helms et al., 33% of
hospitalized COVID-19 patients presented with a dysex-
ecutive syndrome consisting of disorientation, poorly or-
ganized movements, and inattention."? Coronavirus holds
a high affinity for nervous cells, thereby producing such
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FIGURE 1 MRI of the brain with contrast showing mild cerebral atrophy with the widening of sulci in both the cerebral hemispheres

and mild dilatation of the supratentorial ventricular system.

FIGURE 2 MRI of the brain and orbit with and without contrast showing slightly reduced caliber of the corpus callosum, optic chiasm,

and optic nerves.

findings. Multiple routes exist for SARS-CoV-2 invasion of
the CNS, including hematogenous and neural pathways.
The hematogenous course is characterized by viral inva-
sion of the endothelial cells lining the blood-brain barrier
(BBB) or the blood-cerebrospinal fluid barrier (BSFB)."*
The upregulation of pro-inflammatory cytokines and
chemokines can cause severe disruption of the BBB, al-
lowing the virus to invade the CNS via the hematogenous
route."

The neural route takes the form of viral invasion of the
olfactory nerves by binding to the angiotensin-converting
Enzyme 2 (ACE2) receptor enzymes on the olfactory ep-
ithelium.'® The entorhinal cortex (EC) is an essential
element of the hippocampal formation located in the me-
dial temporal lobe in primates. It serves as a mediator of
information entering and leaving the hippocampus. It is
known that damage to the EC can lead to sensory integra-
tion deficits and spatial learning impairment.'” Therefore,

the axonal transport of SARS-CoV-2 through the olfactory
bulb could damage the entorhinal cortex and hippocam-
pus, resulting in cognitive decline. Findings of anosmia in
our patient during the acute phase of COVID-19 infection
can contribute to the positive findings of early-onset de-
mentia later on, as evidenced by the literature."®

The patient is a suspected case of PA, considering
the undocumented history of delayed crying at birth
that would have resulted in the failure of the neonate
to begin breathing successfully. Studies have shown that
infants and children who experienced PA can exhibit
memory impairment which is associated with bilat-
eral hippocampal volume reductions or abnormalities
in the putamen, ventral thalamus, and putamen. This
pattern of brain injury manifests as impairments in ep-
isodic and working memory and low academic attain-
ments.”” An acute episode of PA results in low Apgar
scores and is often followed by a diagnosis of neonatal
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encephalopathy (NE). The signs of NE appear within
the first 7days after birth and are typically described
in three stages in order of increasing severity: Stage 1
is characterized by hyperalertness or hyperexcitability,
Stage 2 by lethargy, hypotonia, and suppressed primitive
reflexes, and Stage 3 by flaccidity, stupor, and absent
primitive reflexes.'® In our case, it is difficult to establish
whether the mild cognitive impairment was a result of
delayed crying because there is no record of the Apgar
score at birth and no signs of NE that could have hinted
towards brain injury significant enough to cause cogni-
tive impairment.

Although the patient did experience MCI of unknown
origin since childhood, her cognitive functioning drasti-
cally deteriorated after the diagnosis of a COVID-19 in-
fection. Sudden inability to perform activities of daily
living, falls during walking, increased forgetfulness, and
delirium point towards a drastic and abrupt decline in
cognitive and motor performance. A low MMSE score
of 11 out of 30 and cerebral atrophy on MRI assisted
in diagnosing neurodegenerative dementia.****! Our
patient's deep tendon reflexes were evaluated through
a motor exam that revealed hyperreflexia in both lower
extremities and a positive Babinski sign. These find-
ings indicated corticospinal tract dysfunction (CSTD).*
The patient also developed de novo status epilepticus
(SE), for which she was treated with an anticonvulsant.
Although seizures are not a widely reported symptom
of COVID-19, clinical or subclinical acute symptom-
atic seizures can be expected in patients due to hypoxia,
multi-organ failure, metabolic derangements, and cere-
bral damage.”

A review of the literature helped us identify several
studies reporting an increasing trend in age-related neu-
rologic damage in the patient population affected by
COVID-19. These cohorts primarily represented the se-
nile population and those at the severe end of the disease
spectrum. Interestingly, however, a UK-wide surveillance
study about the neurological and neuropsychiatric com-
plications of COVID-19 documented a disproportionate
number of neuropsychiatric manifestations in the young
population, with the altered mental status being identified
across all age groups.** These findings align with our case,
refuting any age-related neurologic symptoms in COVID
patients. This is the first case report of our region that
reports early-onset dementia and epilepsy as a neurolog-
ical manifestation secondary to COVID-19 in a patient as
young as 25years of age.

Understanding the burden on healthcare infrastruc-
ture created during the COVID-19 pandemic and the im-
portance of adequate information in disease management,
we believe that the findings yielded by the case could be
potentially helpful in the prospective understanding and

treatment of similar presenting cases in the future. Several
signs and symptoms have been reported in COVID-19 pa-
tients that indicate neurologic dysfunction. Because these
findings significantly impact the prognosis and treatment
of the disease, further attention is pertinent to optimize
treatment and improve COVID-19 neuroscience health
policy.

Our case report presents significant limitations. First,
a lumbar puncture could not be performed due to the ab-
sence of patient consent. This procedure would have been
vital in confirming the diagnosis of a COVID-19-induced
CNS infection. Throughout the acute COVID-19 infec-
tion and even after testing negative, there was a notice-
able decline in both cognitive and motor performance.
These symptoms were ongoing through the initial course
of COVID-19 infection, and even 10months after that,
the patient's condition progressively worsened, which
prompted her to visit the tertiary care set-up. Although our
hypothesis is speculative, the existing literature does indi-
cate potential neurocognitive implications of COVID-19.
Another major limitation pertains to the patient's lack
of attendance for follow-up sessions despite counseling
which could have provided valuable insights into the
progress of her cognitive performance and epilepsy status.
Thus, considering the limitations of this study, more pro-
spective studies with well-supported data are needed to
validate or reject the findings.

4 | CONCLUSION

We hereby conclude the case of progressive early-onset
dementia and epilepsy secondary to a PCR-confirmed
COVID-19 infection. Although pathophysiological
mechanisms are still unclear, the reported CNS involve-
ment manifesting in disorientation, forgetfulness, and
motor deficits in this young patient potentiates a causal
association of these factors with COVID-19 infection.
Substantiating an inherent link between the two has been
a topic of extensive research lately. However, this is the
first case reporting these associations in a young patient.
Thus, considering the limitations of this study, more pro-
spective studies with well-supported data are needed to
validate or reject the findings associated with this, which
could further amplify the prognosis.
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