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ABSTRACT

Coronavirus disease 2019 (COVID-19) is a viral
infection that causes various respiratory,
gastrointestinal, and vascular symptoms. The
acute illness phase lasts for about 2-3 weeks.
However, there is increasing evidence that a
percentage of COVID-19 patients continue to
experience long-lasting symptoms characterized
by fatigue, dyspnea, myalgia, exercise
intolerance, and sleep disturbances, difficulty
concentrating, anxiety, fever, headache, malaise,
and vertigo. Similar symptoms are reported by
patients who having myalgic encephalomyelitis/
chronic fatigue syndrome (ME/CFS). ME/CFS
pathology is not known: it is thought to be
multifactorial, resulting from the dysregulation
of multiple systems in response to a particular
trigger. There is a resemblance between post-
acute COVID-19 symptoms and ME/CFS.
However, at present, there is inadequate
evidence to establish COVID-19 as an
infectious trigger for ME/CFS. Further research
is required to determine the natural history of
this condition, as well as to define risk factors,
prevalence, and possible interventional
strategies.
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INTRODUCTION

In 2019, December the first case of
novel coronavirus (COVID-19) was
detected in China, and in January 2020, the

World Health Organization announced its
upsurge, an international public health
emergency.[1] To date, more than 80
million people have been infected with the
severe  acute  respiratory  syndrome
coronavirus-2 (SARS-CoV-2) worldwide
and at least 1.7 million have expired. [2]

In the initial phase of this pandemic,
people and doctors’ attention was focused
on the acute morbidity and mortality
associated with COVID-19. However, there
have already been several reports regarding
persistent and prolonged physical and
neuropsychiatric ~ symptom  continuation
following SARS-CoV-2 infection. Follow-
up studies reveal that patients with mild and
even  asymptomatic  infection = may
experience cognitive disablement, delirium,
severe weariness, and mood symptoms.
[3.4]

The term Long COVID is defined as
the presence of signs and symptoms that
develop during or following an infection
consistent with COVID-19 and continue for
4 weeks or longer. The term includes “post-
acute COVID-19” (4-12 weeks) and “post-
COVID syndrome” (12 weeks or longer).
[5] In this article, we aim to review
symptoms, possible mechanisms, and
management strategies of long COVID.

History of similar Sequel

The effect on the brain, following
viral infections, has also been seen during
previous pandemics in the ninetieth and
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twentieth centuries. Table 1 shows the
various symptoms that had developed after

the different viral infections and the terms
that had been used at that time.

Table 1
Study Year Infection Term symptoms
Honigsbaum M | 1889 | Russian flu neuralgia, neurasthenia, neuritis, nerve exhaustion, grippe
et al,2020 [7] catalepsy, psychosis, prostration, inertia, anxiety, and paranoia
McCall S 1918 | Spanish flu Encephalitis Lethargica | High fever, headache, double vision, delayed physical and mental
et al, 2008 [8] response, lethargy
Meals RW, 1935 | Diptheria atypical poliomyelitis severe headache, painful oculomotion, and gastrointestinal
1935 [9] symptoms, and some patients presented with “mental dullness” and
a lack of ability to concentrate
Acheson ED. 1956 | Atypical myalgic headache, myalgia, paresis, and mental symptoms
1959 [10] poliomyelitis | encephalomyelitis(ME)

Epidemiology of Chronic Fatigue
Syndrome (CFS):

No uniform nomenclature has been
established for this so-called long COVID.
[11] The various terminologies that are
being used include long-haul COVID-19
[12], post-COVID syndrome [13], chronic
COVID syndrome [14], and more recently,
post-acute sequelae of SARS-COV-2
infection (PASC). [15]

Although there is no fixed case
definition or diagnostic criteria, however,
three  most commonly used diagnostic
criteria include the 1994 CDC criteria [16],
the 2006 Canadian Consensus Criteria [17],
and the 2015 Institute of Medicine Criteria
[18]. The required symptoms for all three
criteria include persisting or relapsing
chronic fatigue lasting for more than 6
months, with new and definite onset,
causing a substantial reduction in daily
activities, not alleviated by rest, and not due
to ongoing exertion or any other medical
condition.

Regarding the prevalence of long
COVID, research is in progress, but
according to studies around 75% to 87% of
COVID infected patients experience at the
minimum one of the symptoms at follow-up
ranging from 7 to 12 weeks. [19-21] A
recent systemic review found that dyspnea,
fatigue and anosmia were the most
frequently reported symptoms lasting more
than 3 weeks.[22] The intensity of the acute
phase of the illness does not appear to be
linked to the development of long-term
COVID symptoms. [21] Regarding recovery
rates, the findings are highly variable
between studies and full recovery between

13% to 86% have been reported at follow-
up ranging from 30 days to 186 days.[23-
25]

Models of ME/CFS

Chronic fatigue syndrome has been
associated with several different pathogens,
but the disease manifestation has been
similar regardless of the causing pathogen
[26] and the symptoms persist even in the
absence of any notable abnormality in
diagnostic testing. [27] This led to the ‘hit
and run’ hypothesis, which proposes that
following an infectious trigger, individuals
experience  disruption  of  immune,
neurological and metabolic pathways. [28]

Even after multiple organ systems
and signaling pathways investigation in both
human and animal models, the mechanism
of CFS remains poorly understood and is
possibly multifactorial. Table 2 shows the
possible mechanisms and their pathways.

Post-infectious  stress  triggers
metabolic and endocrine abnormalities and
studies have divulged that patients with
chronic fatigue syndrome have metabolites
like sphingolipids and phospholipids that
bear a resemblance to a state of hibernation.
[31]

The pathway of the virus also might
involve disruption of lymphatic drainage
from the microglia in the brain. One of the
major pathways of the brain’s lymphatic
drainage is via the perivascular spaces along
the olfactory nerves through the cribriform
plate into the nasal mucosa. [32] The virus
affecting this pathway can also explain the
anosmia observed in some patients of
COVID-19. This disturbance leads to an
increase of pro-inflammatory agents, like
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post-infectious cytokines such as interferon-
gamma, and interleukin 7 [33] which have
been hypothesized to affect the neurological

control of the ‘Glymphatic System’ as
observed in CFS.

Table 2

mechanism

Pathways

Immune/inflammatory [28]

Chronic inflammation:

Autoimmune phenomenon: 1) molecular mimicry

1) abnormal cytokine signaling
2) altered natural killer cell functions
3) decreased function of Th1l cells

2) autoreactive B cells
3) anticholinergic receptor antibodies

Central Nervous system involvement [29]

1) Demyelination of nerves
2) Neuronal degeneration and necrosis
3) Altered cerebral blood flow and connectivity

Mitochondrial dysfunction [30]

1) Increased apoptosis
2) Decreased energy production
3) Increased reactive oxygen species.

The increase of cytokines in the
Central Nervous System (CNS) may cause
post-viral symptoms as pro-inflammatory
cytokines pass through the blood-brain
barrier to the hypothalamus, causing
autonomic dysfunction which can lead to
high fever and in the longer-term cause
disruption of the sleep/wake cycle, cognitive
dysfunction and persistent continuous
lethargy. [34]

Implications for Monitoring Long-Term
Neuropsychiatric and Cognitive Sequelae

Evidence from previous outbreaks of
SARS-CoV-1 and MERS and current
reports of neurological and neuropsychiatric
complications following COVID-19, it can

be assumed that a large number of survivors
will experience numerous neuropsychiatric
and cognitive symptoms, which are likely to
have a profound effect on their mental,
physical, and cognitive  well-being,
eventually  affecting their emotional,
occupational, and financial conditions. In

some cases, full-scale development of
neurological or psychiatric illness may
occur. Some of these patients may

experience mild cognitive problems and
which can further increase their risk of
developing dementia. As the effects of long
COVID can be intense, monitoring of long-
term  neuropsychiatric and  cognitive
sequelae becomes crucial. [35, 36]

Management of neurological effects of COVID-19 and Chronic fatigue syndrome

Table 3: shows the some of important points mentioned in the guideline.

Meningoencephalitis
densities

MRI-no specific findings,

EEG-epileptic discharges

cortical hyper | High dose therapy with methylprednisolone,

Plasma exchange

CSF-  lymphocytic  pleocytosis  of>100

cells/ul
acute inflammatory  demyelinating | CSFfinding=cytoalbuminary dissociation, | Intravenous immunoglobulins, plasma
polyneuritis-AIDP (Guillain-Barré | increase in total protein, increased cell count exchange.

syndrome)

Acute disseminated encephalomyelitis

(ADEM) basal ganglia

MRI= large lesions in medullary canal and

CSF= pleocytosis <100 cells/ pl

High dose intravenous corticosteroids.

Cerebrovascular diseases CT or MRI

intravenous thrombolysis or thrombectomy

Epileptic seizures EEG

antiepileptic therapy

Disorders of the chemosensory system:
anosmia, ageusia
the olfactory duct

UPSIT test for olfactory identification
CT/MRI= mucosal swelling with secretion in

Complete or extensive improvement within 2—
3 weeks.

If persists for a longer period, a therapy with
consistent, structured “olfactory training” can
be attempted.

The understanding of  the
management of long COVID can be split

into two parts: a) management of the
neurological effects which includes

International Journal of Science and Healthcare Research (www.ijshr.com) 474
Vol.6; Issue: 3; July-September 2021




Adwitiya Ray et.al. Post-COVID chronic fatigue syndrome: new challenge ahead

cerebrovascular
of prolonged

meningo-encephalitis,
disease b) management
fatigue, dyspnea and lethargy.

Regarding the neurological effects of
COVID-19, no specific treatment guideline
has been established. However, the German
Society of Neurology published the first
neurological manifestation guideline for the
care of patients with a neurological disease
with and without SARS-CoV-2 infection.
[37]

Management of Chronic Fatigue
syndrome

During the initial visits, the
establishment of the patient’s baseline after
SARS-CoV-2 infection should be targeted.
This process would require a thorough
investigation of the patient’s present and
past medical, social, and family history,
physical examination, and blood testing.

Consecutive visits must target a
comprehensive understanding of the natural
course of the disease and identify early new
abnormalities. During the first 12 months of
follow-up, additional evaluations can be
carried out, like SARS-CoV-2 infectivity
testing lung analyses, 6-minute walk tests,
quality of life monitoring, fatigue, and
general blood tests. [38]

According to the National Institute
for Health and Care Excellence, graded
exercise therapy and cognitive behavioral
therapy might be beneficial for patients with
CFS.[39] However, some recent studies
have shown that graded exercise therapy
might exacerbate post-exertional malaise in
some patients.[40]

Additionally, patients with
prolonged stay in the intensive care unit
may also develop a post-intensive care
syndrome with symptoms of anxiety,
depression, or other neurological disorder,
which demands a global evaluation and
treatment of the after-effects caused due to
prolonged bed rest and invasive mechanical
ventilation. [41] Neuropsychological
treatment can include psychotherapy,
cognitive retraining, establishing routines,
optimizing healthy lifestyles, Treatment for

anxiety and depression will depend on the
severity of the symptoms and their impact
on the patient’s current social and
occupational ~ functioning.  Medication
management may be necessary. Selective
serotonin reuptake inhibitors (SSRIs) are the
first line of treatment for symptoms of
depression and anxiety. [42]

Rehabilitation of patients after
COVID-19 infection is as important as
medical assistance. For rehabilitation, a
multidisciplinary approach should be taken
that meets the specific needs of the
individual. Two fundamental features of the
rehabilitation program include respiratory
function [43] and physical re-education of
peripheral muscle function and increase of
exercise capacity. Some of the rehabilitation
techniques include proper posturing,
physical exercise, aerobic training, and
other techniques which improve strength,
static and dynamic balance. The aim of the
overall management procedure should be to
improve the quality of life of the patient and
reintegrating the individual into society.
[44]

Other than  stress  following
infection, strain due to factors like the death
of loved ones, loss of job, months of forced
quarantine, lack of supply, stigma makes an
individual more vulnerable to mental illness,
which  demands prompt and active
participation of mental health care
workers.[45]

The approach for management of
CFS should be based on conservative
symptom relief strategies, referral to
specialists ~ for  co-management  of
comorbidities, and a multidisciplinary
approach to social, cultural, and financial
support. However, further research will be
required to determine the benefit of any
specific treatment for this condition.

CONCLUSION

The neuropsychiatric and cognitive
complications following COVID-19
infection are diverse and affect a large
proportion of COVID-19 survivors. A surge
in  neuropsychiatric manifestations like
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depression, anxiety, PTSD, and in certain
cases severe mental illnesses is noticed.
Cognitive sequelae are also likely to be
diverse and a comprehensive cognitive
assessment must be considered for such
patients. Regular monitoring for the
emergence of new symptoms is highly
crucial for planning adequate health care
delivery, early intervention, and allocation
of resources adequately. Early intervention
for emerging cognitive problems will be
critical for improving the quality of life and
early reintegration into society for many
COVID-19 survivors
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