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Background - Long Covid is a complex
condition characterised by symptoms that
persist for weeks and months after the
Covid infection, accompanied by cognitive
impairment that negatively affects daily life.
Understanding this complex condition is
important for the development of diagnostic
and therapeutic strategies.

Purpose - This article aims to provide a
comprehensive overview of cognitive impair-
ment in long-COVID, including its definition,
symptoms, pathophysiology, risk factors,
assessment tools, imaging abnormalities, po-
tential biomarkers, management strategies,
long-term outcomes, and future directions
for research.

Methods - The search methodology used in
this review aimed to include a wide range of
research on cognitive impairment related to
both COVID-19 and long-COVID. Systematic
searches of PubMed and Google Scholar
databases were conducted using a mixture
of MeSH terms and keywords including
‘cognition’, ‘cognitive impairment,, ‘brain fog',
'‘COVID-19" and 'long-COVID'. The search was
restricted to studies published in English be-
tween 1 January 2019 and 11 February 2024,
which presented findings on neurological
manifestations in human participants.
Results - Long-COVID is characterized by
persistent symptoms following COVID-19
infection, with cognitive impairment being a
prominent feature. Symptoms include brain
fog, difficulties with concentration, memory
issues, and executive function deficits.
Pathophysiological mechanisms involve

viral persistence, immune responses, and
vascular damage. Risk factors include age,
pre-existing conditions, and disease seve-
rity. Cognitive assessment tools such as

the Montreal Cognitive Assessment (MoCA)
are essential for diagnosis. Imaging studies,

Kognitiv kdrosodas hosszu Covid esetén
Tozkir J, MD; Turkmen C, MD; Topcular B, MD

Hattér - A hosszu Covid Osszetett allapot,
amit a Covid-fert@zést kdvet8en hetekig és
hénapokig fennmarado tinetek jellemeznek,
és a mindennapi életet negativan befolyasold
kognitiv karosodas kisér. Ennek az dsszetett
allapotnak a megértése fontos a diagnoszti-
kus és terapias stratégiak kifejlesztéséhez.
Cél - E cikk célja, hogy atfogd attekintést
nyudjtson a hosszu Covidban jelentkezd
kognitiv karosodasrol, beleértve a definiciot,
a tlneteket, a patofizioldgiat, a kockazati
tényezBket, az értékelési eszkdzoket, a kép-
alkoto eljarasokkal felfedezhetd eltéréseket,
a lehetséges biomarkereket, a kezelési
stratégiakat, a hosszu tavud kimeneteket és a
kutatas jovébeli irdanyait.

Médszerek - Az attekintés keresési mod-
szertananak célja az volt, hogy a Covid-19-hez
és a hosszu Covidhoz kapcsolodé kognitiv
karosodassal kapcsolatos kutatasok széles
korét tartalmazza. A PubMed és a Google
Scholar adatbazisokban végeztink sziszte-
matikus keresést a MeSH terminusok és
kulcsszavak - beleértve a ,kognicio”, ,kognitiv
karosodas”, ,agyi kod/brain fog”, ,COVID-19"
és ,long-COVID" kifejezéseket - kombinacio-
janak felhasznaldsaval. A keresést azokra a
2019. januar 1. és 2024. februar 11. kozott
angol nyelven megjelent tanulmanyokra
korlatoztuk, amelyek human neurolégiai
megnyilvanulasokra vonatkozd eredménye-
ket mutattak be.

Eredmények - A hosszU Covidot a Covid-
19-fert6ézést kdvetben fennmaradd tartds
tUnetek jellemzik, amelyek kozul kiemelkedik
a kognitiv karosodas. A tlinetek kdzé tartozik
az agyi kod, a koncentracids nehézségek, a
memoriaproblémak és a végrehajté funkciok
hidnyossagai. A patofizioldgiai mechanizmu-
sok a virusperzisztenciat, az immunvalaszt és
az érrendszeri karosodast foglaljak magukba.
A kockazati tényez8k kozeé tartozik az életkor,
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including MRI, PET, and SPECT, reveal struc-
tural and functional brain alterations. Poten-
tial biomarkers include C-reactive protein,
interleukin-6, and neuron-specific enolase.
Management strategies encompass cognitive
rehabilitation, occupational therapy, medica-
tions, and lifestyle modifications.
Discussion - Long-COVID poses a multifac-
eted challenge, and cognitive impairment
significantly impacts patients’ lives. A multi-
disciplinary approach, including cognitive
rehabilitation and medication when appro-
priate, is essential for effective management.
Future research should focus on validating
biomarkers and understanding long-term
cognitive outcomes.

Conclusion - Long-COVID is a global health
concern, and cognitive impairment is a
distressing symptom. While pharmacological
interventions have potential, they require
careful consideration. Continued research

is crucial for improving the understanding
and treatment of cognitive impairment in
long-COVID.

Keywords: COVID-19, long-COVID, cognition,
cognitive impairment, brain fog

a mar meglévd betegségek és a Covid-19-
fert@zés sulyossaga. A diagnozis felallitasa-
hoz elengedhetetlenek a kognitiv értékeld
eszk6zok, mint példaul a Montreal Cognitive
Assessment (MoCA). A képalkotd vizsgalatok,
beleértve az MRI-t, a PET-et és a SPECT-et,
strukturalis és funkcionalis agyi elvaltozaso-
kat tarnak fel. A potencialis biomarkerek kozé
tartozik a C-reaktiv fehérje, az interleukin-6
és a neuronspecifikus enolaz. A kezelési stra-
tégiak kozeé tartozik a kognitiv rehabilitacio, a
foglalkozasterapia, a gyogyszeres kezelés és
az életmodvaltas.

Megbeszélés - A hosszU Covid sokrét(
kihivast jelent, és a vele jard kognitiv karoso-
das jelent8sen befolyasolja a betegek életét.
A hatékony kezeléshez elengedhetetlen a
multidiszciplinaris megkdzelités, beleértve

a kognitiv rehabilitaciot és adott esetben a
gyogyszeres kezelést. A jov8beli kutatasok-
nak a biomarkerek validalasara és a hosz-
szU tavu kognitiv kimenet megértésére kell
Osszpontositaniuk.

Kovetkeztetés - A hossz( Covid, aminek a
kognitiv karosodas aggaszto tlnete, globalis
egészséglgyi problémat jelent. Bar a farma-
koldgiai beavatkozasokban rejlik potencial,
hasznalatuk alapos megfontolast igényel.

A tovabbi kutatas elengedhetetlen a hosszu
Covid esetében jelentkezd kognitiv karo-
sodas megértése és kezelésének javitasa
érdekében.

Kulcsszavak: Covid-19, hossz( Covid,
kognicio, kognitiv karosodas, agyi kod

he emergence of COVID-19, caused by the Severe

Acute Respiratory Syndrome Coronavirus 2 (SARS-
CoV-2), had led to a global health crisis with a myriad
of long-term effects. Among these, long-COVID, a syn-
drome characterized by lingering symptoms post-recov-
ery, presents a significant challenge. Notably, cognitive
impairment has emerged as a pivotal concern within
long-COVID, affecting a substantial portion of recover-
ing individuals.

This review aims to provide a comprehensive over-
view of cognitive impairment in long-COVID, drawing
on current scientific literature. While this review synthe-
sizes the latest findings, it is important to acknowledge
the limitations inherent in our current understanding.
Several aspects of long-COVID’s cognitive impair-
ments, including their pathophysiology and long-term
impact, remain under investigation. Therefore, some of
the claims and hypotheses presented are speculative and
based on indirect evidence.

Our focus encompasses the pathophysiology of long-
COVID, specifically its impact on cognitive functions,
alongside an examination of risk factors, assessment
tools, and potential management strategies. By present-
ing an integrated view of existing knowledge, this review
seeks to aid clinicians in managing the cognitive aspects
of long-COVID. However, we emphasize the necessity
for further experimental research to validate these in-
sights and to fill the gaps in our understanding of this
complex post-viral syndrome.

Methodology

The search strategy for this review was designed to
capture a comprehensive range of studies on cognitive
impairment associated with COVID-19 and long COV-
ID-19. We conducted systematic searches in PubMed and
Google Scholar, utilizing a combination of the following

MeSH terms and keywords: “cognition”, “cognitive im-
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pairment”, “brain fog”, “COVID-19”, and “long COV-
ID”. The search was limited to studies published in Eng-
lish between January 1,2019, and February 11, 2024, that
reported on neurological symptoms in human subjects.

Our study selection process involved a two-step
screening method. Initially, titles and abstracts were re-
viewed to identify studies meeting our inclusion criteria.
Subsequently, full-text articles were assessed for eligibil-
ity. The inclusion criteria were specifically designed to
capture studies focusing on cognitive impairments re-
lated to COVID-19 and long COVID. Exclusion criteria
were applied to studies not focusing on human subjects
or those not in the English language. Disagreements re-
garding study inclusion were resolved through a demo-
cratic voting process among the three authors. Given the
heterogeneity of the studies identified, a narrative syn-
thesis approach was employed to synthesize the findings.
This method allowed for a comprehensive examination
of the varied manifestations of cognitive impairment in
long-COVID, including the prevalence, nature, and po-
tential mechanisms of cognitive deficits. A limitation of
the methodological framework of our study is the lack of
analyses with permutations including the keyword ‘post-
COVID syndrome’.

Definition of long-COVID

Long-COVID, also known as post-COVID-19 syndrome,
is defined as a range of symptoms that continue for weeks
or months beyond the initial recovery from COVID-19.
The Centers for Disease Control and Prevention (CDC)
and the National Institute for Health and Care Excellence
(NICE) acknowledge the persistence of symptoms post-
COVID-19, which cannot be explained by alternative di-
agnoses'-2. Studies such as Sudre et al. have characterized
long-COVID by symptoms such as fatigue, headache,
dyspnea, and anosmia, and identified risk factors like
age, BMI, and gender®. The prevalence of long-COVID
symptoms varies, with estimates suggesting that 13.3%
to 16.1% of COVID-19 patients experience persistent
symptoms. The study by Bohn et al. provides empirical
evidence on cognitive impairment in long-COVID, ex-
amining over 500 individuals to correlate cognitive defi-
cits with demographics and clinical history*. The findings
highlight the importance of considering age, BMI, and
hospitalization status in understanding cognitive impair-
ment post-COVID-19%".

Symptoms

Long-COVID is a complex condition characterized by a
wide range of persistent symptoms that can significantly
impact daily life. Understanding its prevalence, symptoms,
and risk factors is crucial for developing effective manage-
ment strategies. The primary symptoms of long-COVID

include fatigue, shortness of breath, cognitive impairment
(“brain fog”), anxiety, and depression. Fatigue is reported
as the most common symptom, followed by dyspnoe, joint
pain, and difficulty in concentrating. For instance, a study
by Whitaker et al. found that 37.7% of symptomatic post-
COVID-19 patients experienced at least one long-COVID
symptom, with 14.8% experiencing three or more symp-
toms lasting 12 weeks or more®. These findings are consis-
tent with a meta-analysis that identified fatigue, cognitive
impairment, joint pain, anxiety, and depression as primary
clinical symptoms of long-COVID. It is important to note
that some patients with underlying cognitive impairment
present with accelerated rate of cognitive decline. Longi-
tudinal study by Matsui et al. examining cognitive decline
in older persons post-COVID-19, provides insights into
the long-term cognitive impacts, particularly in older indi-
viduals with cognitive impairment’.

Pathophysiology

The pathophysiology of long-COVID is complex and
multifaceted, involving a range of biological processes
and mechanisms. While the current understanding is con-
tinually evolving, several key aspects have been identi-
fied, albeit with varying levels of evidence.

Long-COVID may result from a combination of direct
viral effects, persistent immune responses, and multi-or-
gan system damage. One proposed mechanism involves
the persistence of SARS-CoV-2 or its fragments in the
body, contributing to ongoing inflammatory responses'”.
This prolonged immune activation can lead to a range of
symptoms characteristic to long-COVID, including fa-
tigue, cognitive impairment, and muscle weakness.

The virus’s ability to directly invade neural tissue has
also been a subject of study. The SARS-CoV-2 virus can
potentially enter the brain, affecting neurological func-
tions'". This neuroinvasion might contribute to cognitive
symptoms seen in long-COVID, such as memory and
concentration difficulties. Additionally, the role of mi-
croglia, the brain’s resident immune cells, is increasingly
recognized in the context of long-COVID’s neurological
manifestations'.

Furthermore, cytokine profiles in long-COVID pa-
tients indicate a heightened inflammatory state. Proin-
flammatory cytokines like IL-6 and TNF-alpha, elevated
in severe COVID-19 cases, are believed to play a role in
the pathophysiology of long-COVID'. These cytokines
can contribute to systemic inflammation and potentially
cross the blood-brain barrier, affecting cognitive func-
tions. Vascular damage and microclot formation, result-
ing from the body’s response to the virus, have also been
suggested as contributors to long-COVID symptoms.
This vascular involvement can lead to reduced oxygena-
tion in tissues, including the brain, further complicating
the clinical picture'* ",
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In summary, the pathophysiology of long-COVID
is not entirely understood and likely involves multiple
interrelated mechanisms, including direct viral effects,
immune responses, and systemic inflammation. Further
research is necessary to fully elucidate these processes
and their implications for the management and treatment
of long-COVID.

Risk factors for long-COVID

Understanding the risk factors for long-COVID is crucial
for both prevention and management strategies. While
the literature identifies several factors associated with an
increased risk of developing long-COVID, it is important
to interpret these findings within the context of evolving
research. Age has been identified as a risk factor, with
individuals aged 50 and above exhibiting a higher likeli-
hood of developing long-COVID'*!'3, However, this as-
sociation is complex and not uniformly consistent across
studies. For instance, other research indicates that while
older age is a risk factor for severe acute COVID-19, it
does not necessarily correlate with an increased risk of
long-COVIDY.

Pre-existing health conditions such as hypertension,
asthma, psychiatric illness, and immune system diseases
have also been associated with a higher risk of long-
COVID* 2!, These conditions may exacerbate the sever-
ity of initial COVID-19 infection or contribute to the per-
sistence of symptoms. However, the direct relationship
between these conditions and long-COVID needs further
investigation.

It is also noted in some studies that there is no clear
evidence supporting a direct correlation between the se-
verity of initial COVID-19 infection and the likelihood
of developing long-COVID?*%. This highlights the need
for more comprehensive research to understand the full
spectrum of risk factors and their interactions.

In summary, while certain factors such as older age,
pre-existing conditions, and the severity of the initial
infection have been associated with an increased risk
of long-COVID, the exact nature of these relationships
remains a subject of ongoing research. Continued stud-
ies are essential to better understand these risk factors,
which will aid in developing more effective prevention
and management strategies for long-COVID.

Cognition in long-COVID

Cognitive impairment, often termed as ‘brain fog’, is a
prevalent symptom in long-COVID patients. Studies have
found a substantial occurrence of cognitive impairment,
with incidences varying widely. Miskowiak et al. reported
that 59-65% of patients exhibited clinically significant
cognitive impairments four months after COVID-19
hospitalization, with verbal learning and executive func-

tions being most affected®. Additionally, Dressing et al.
observed that long-COVID patients self-reported uniform
symptoms like impaired attention and memory, but neu-
ropsychological testing revealed minor impairments only
at individual level, approximately six months post-infec-
tion®. The cohort study by Liu et al. focused on the one-
year trajectory of cognitive changes in older COVID-19
survivors; it revealed a significant incidence of cognitive
impairment and its association with the severity of the ini-
tial COVID-19 infection, thereby contributing to the un-
derstanding of cognitive sequelae in long-COVID*.

The spectrum of cognitive impairments in long-COV-
ID is diverse, affecting various domains such as attention,
memory, fluency, and executive function. This variability
is highlighted in the study by Blazhenets et al., which
found a significant reduction in frontoparietal and tem-
poral metabolism, accompanied by improvement in cog-
nition in COVID-19 patients over time?*’. The cognitive
impact of long-COVID is multifaceted and can manifest
differently from one individual to another. Studies like
that of Cavaco identified predictors of cognitive decline
post-COVID-19, emphasizing the need for tailored inter-
ventions based on individual profiles®.

The pervasiveness of cognitive impairments in long-
COVID patients has significant implications for clinical
management. A rational and data-driven approach to un-
derstand these cognitive symptoms is paramount in ad-
vancing our comprehension of long-COVID and devis-
ing effective strategies for treatment and rehabilitation.

Cognitive assessment tools in long-COVID

Accurate assessment of cognitive impairment in long-
COVID is essential for effective management and treat-
ment. While initial discussions in this review included
tools such as the MoCA, the Mini-Mental State Examina-
tion (MMSE), and the Frontal Assessment Battery (FAB),
a closer examination reveals that these tools, though use-
ful, might not fully capture the subtleties of cognitive
changes in long-COVID. Originally developed for iden-
tifying mild cognitive impairment (MCI) and dementia,
their sensitivity to the specific cognitive impairments
experienced by long-COVID patients can be limited,
especially in those who were cognitively intact prior to
infection®=!. Hammerle et al. found that cognitive tests
like the Symbol Digit Modalities Test (SDMT) were more
sensitive than others like the Mini-Mental State Exam 2
(MMSE-2) in detecting cognitive changes in long-covid®~.

The need for a more comprehensive approach is evi-
dent. The Wechsler Adult Intelligence Scale-Fourth Edi-
tion (WAIS-IV), with its detailed subtests covering vari-
ous cognitive domains, provides a more nuanced assess-
ment. Employing a selection of these subtests can offer
insight into specific areas of cognitive impairment, align-
ing with the approach utilized in studies such as that by
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Lauria et al., which applied a wide range of tests for a
thorough cognitive evaluation®.

In clinical practice, a strategy that combines general
screening tools like MoCA with the more detailed assess-
ments available through WAIS-IV subtests can lead to
a more accurate and comprehensive understanding of a
patient’s cognitive status. This approach allows for ini-
tial broad screening, followed by targeted evaluation of
identified areas of concern, thereby facilitating the de-
velopment of individualized treatment plans. Vakani et
al. underscore the need for comprehensive cognitive as-
sessments in long-COVID, supporting the use of tools
like WAIS-IV for a nuanced understanding of cognitive
impairments* *.

In summary, while general cognitive screening tools
serve as a valuable initial step in cognitive assessment for
long-COVID patients, they should be complemented by
more specific tests that allow for a detailed evaluation of
the various cognitive domains. This balanced approach
enhances the accuracy of cognitive assessments and sup-
ports the formulation of tailored therapeutic interventions
for long-COVID patients.

Imaging abnormalities

The integration of Magnetic Resonance Imaging (MRI)
findings with other imaging modalities provides a com-
prehensive view of the neurological implications of long-
COVID. These insights are crucial for understanding the
pathophysiology of long-COVID and guiding future re-
search and treatment strategies.

Magnetic Resonance Imaging

MRI studies have emerged as essential tools in unrave-
ling the neurobiological underpinnings of cognitive im-
pairment and other neurological symptoms observed in
long-COVID patients. These imaging investigations have
shed light on various structural and functional alterations
within the brain that correlate with clinical manifestations
experienced by individuals grappling with the aftermath
of COVID-19 infection. One notable MRI finding is the
increased incidence of small vessel disease observed in
long-COVID patients®. This phenomenon, characterized
by the dysfunction or damage of small blood vessels in
the brain, has been linked to a spectrum of symptoms,
including cognitive impairment, headaches, and even
stroke-like manifestations. The identification of small
vessel disease through MRI underscores its potential
role in contributing to the complex cognitive landscape
of long-COVID. In addition to structural changes, MRI
studies have provided insight into inflammatory processes
occurring within the brain of long-COVID patients*. The
increased signal intensity observed on specific MRI se-
quences, such as T2-weighted and fluid-attenuated inver-

sion recovery (FLAIR), suggests the presence of neuroin-
flammation. This inflammatory response within the brain
points to the intricate interplay between the immune and
the central nervous system, possibly contributing to the
cognitive impairment and other neurological symptoms?’.

Furthermore, white matter changes detected through
MRI have garnered attention due to their potential as-
sociation with cognitive impairment, fatigue, and other
symptoms characteristic of long-COVID. White mat-
ter alterations, often indicated by changes in diffusion
tensor imaging (DTI) metrics, reflect disruptions in the
connectivity and integrity of neural pathways®. These
changes may contribute to the observed cognitive defi-
cits and further highlight the complexity of the brain’s
response to COVID-19. Recent MRI studies have also
reported the presence of cerebral small vessel disease in
subsets of long-COVID patients®. This particular form
of small vessel disease can lead to a range of symptoms,
including headaches, cognitive impairment, and stroke-
like manifestations. The identification of such vascular
abnormalities emphasizes the need for a comprehensive
understanding of the vascular-brain interplay in long-
COVID related neurological symptoms.

Other imaging modalities

Beyond MRI, investigating the effects of long-term
COVID on the brain requires the incorporation of ad-
vanced imaging modalities such as PET and SPECT. PET,
often using radiotracers such as FDG, visualises regional
cerebral glucose metabolism* and provides insight into
metabolic changes underlying cognitive deficits*'. SPECT
captures cerebral blood flow dynamics and reveals per-
fusion abnormalities in patients with long COVID*, par-
ticularly in cognitive processing areas. The integration of
these modalities provides a holistic view of the neurologi-
cal manifestations of long-COVID, aiding in the identi-
fication of biomarkers* . Studies show decreased FDG
uptake in cortical areas in long-COVID patients*, and
MRI shows grey matter loss in the olfactory bulb and hip-
pocampus®. FDG-PET shows bilateral hypometabolism
in specific brain regions in long COVID patients*'. MRI
scans of mild COVID patients show no significant dif-
ferences compared to negative cases*. The combination
of these findings improves understanding and guides in-
terventions in cognitively impaired long-COVID patients.

Biomarkers for long-COVID

The identification of biomarkers for long-COVID is an
area of significant interest, as these markers can provide
insight into the underlying mechanisms and aid in the di-
agnosis and management of the condition. However, it is
important to approach this area with caution, recognizing
that the research is still evolving.

Az alabbi dokumentumot magancélra toltétték le az eLitMed.hu webportalrdl. A dokumentum felhaszndldsa a szerzéi jog szabalyozasa ala esik.



156 Tozkir: Cognitive impairment in long-COVID

One of the key biomarkers under investigation is C-
reactive protein (CRP), a marker of inflammation that
has been linked to long-COVID. Elevated levels of CRP
have been associated with more severe cases of COV-
ID-19, suggesting a potential role in the persistence of
symptoms*’. However, the direct relationship between
CRP levels and specific long-COVID symptoms, includ-
ing cognitive impairment, requires further investiga-
tion. Interleukin-6 (IL-6), another inflammatory marker,
has garnered attention for its potential association with
long-COVID. Elevated IL-6 levels have been observed
in patients with severe COVID-19 and may play a role in
the development of long-COVID symptoms*®. However,
further studies are needed to establish a definitive link
between IL-6 levels and long-COVID.

Neuron-specific enolase (NSE), an enzyme found in
neurons, is being explored as a biomarker for cognitive
impairment in the context of COVID-19. While stud-
ies have reported elevated NSE levels in patients with
COVID-19, the correlation with cognitive functions
specifically remains to be clarified®. Additionally, other
markers such as TNF-a and IL-1p are being studied for
their potential role in long-COVID*’. These markers are
known to be involved in inflammatory responses and
may contribute to the pathophysiology of long-COVID.

In summary, while various biomarkers are being in-
vestigated for their potential roles in long-COVID, the
evidence supporting their utility is still emerging. Ongo-
ing research is crucial to validate these biomarkers and to
understand their implications fully in the diagnosis and
management of long-COVID.

Management
Cognitive rehabilitation therapy

Cognitive rehabilitation therapy, as primary intervention
for cognitive impairment in long-COVID, incorporates
structured training to promote neuroplasticity and func-
tional recovery. Recent studies emphasize the need for
individualized cognitive rehabilitation programs to tar-
get specific deficits, enhancing attention, memory, and
executive functions in long-COVID patients. For exam-
ple, Liu et al. found cognitive impairment in COVID-19
survivors 12 months post-discharge and emphasised the
importance of immediate interventions to address these
challenges. Large-scale and long-term studies are needed
to demonstrate the potential of cognitive rehabilitation
interventions®.

Occupational therapy

Occupational therapy plays a crucial role in enabling indi-
viduals with cognitive impairment to manage their daily
activities. Tailored strategies developed in collaboration

with patients can optimize attention, memory, and execu-
tive functions. This approach is supported by findings
from Matsui et al., who observed accelerated cognitive
decline in individuals with cognitive impairment during
the COVID-19 pandemic, indicating the importance of
personalized occupational therapy interventions®.

Medications

While there are no specific medication approved for cog-
nitive impairment in long-COVID, certain drugs may be
considered for managing associated symptoms. For in-
stance, Liu et al. highlight the association between severe
COVID-19 and increased risk of cognitive decline, sug-
gesting a potential role for pharmacological interventions
in severe cases®.

Lifestyle modifications

Lifestyle modifications such as adequate rest, a balanced
diet, regular exercise, sleep hygiene, and stress manage-
ment are vital for managing cognitive impairment in
long-COVID patients. This is corroborated by the study
of Dressing et al., which indicates the potential benefit
of lifestyle interventions on cognitive functions in long-
COVID patients®.

Managing cognitive impairment in long-COVID re-
quires a comprehensive approach, integrating cognitive
rehabilitation, occupational therapy, potential pharma-
cological interventions, and lifestyle modifications. It is
essential to tailor these interventions based on individual
assessments and evolving research findings to optimize
outcomes for long-COVID patients.

The importance of a multidisciplinary team
approach

Collaborative decision-making between patients and
healthcare providers remains essential. This process
should be grounded in comprehensive assessments, bal-
ancing the potential benefits and risks of any intervention.
As the landscape of long-COVID continues to evolve, on-
going research is critical for understanding the impact and
efficacy of both pharmacological and non-pharmacologi-
cal treatments. Future research directions should focus on
understanding the mechanisms behind cognitive impair-
ment post-COVID and to develope targeted interventions.

In conclusion, the future direction for managing cog-
nitive impairment in long-COVID involves a balanced
exploration of pharmacological and non-pharmacologi-
cal interventions, underpinned by cautious consideration
and collaborative decision-making. A data-driven ap-
proach will guide our understanding of the most effective
strategies for addressing cognitive deficits in the context
of long-COVID.
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Long-term outcomes

The heterogeneity in cognitive outcomes among long-
COVID patients is a significant finding. Costa et al.
emphasized the potential long-term risk of cognitive
impairment and dementia following severe COVID-19,
indicating variability in cognitive trajectories and po-
tential for severe outcomes®'. Recent studies have deep-
ened our understanding of the chronicity and impact of
cognitive impairment in long-COVID. For example,
Dressing et al. found that long-COVID patients reported
uniform symptoms such as impaired attention, memory,
and multitasking abilities, highlighting the persistence
of cognitive challenges®. This study suggests minor
impairments on a single-patient level approximately 6
months after infection, offering a nuanced view of cog-
nitive recovery.

Understanding the factors influencing the persistence
and severity of cognitive deficits is critical. Research by
Cavaco et al. on COVID-19 patients one year after hos-
pital discharge identified predictors of cognitive decline,
such as age, sex, previous dementia diagnosis, frailty, and
delirium, offering valuable insights into the complex na-
ture of long-term cognitive impairment®,.

The long-term cognitive impairment in long-COVID
patients underlines the need for ongoing research and
comprehensive clinical strategies. These insights from
recent studies emphasize the multidimensional impact
on individuals’ lives and the importance of tailored in-
terventions. It is crucial to continue exploring the long-
term outcomes of cognitive impairment in long-COVID
to develop effective strategies for mitigating its impact
and fostering cognitive well-being.

Future directions

While exploring pharmacological treatments for cogni-
tive impairment in long-COVID, it is crucial to proceed
with caution. The use of medications, especially off-la-
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