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1. Abstract

The tale COVID infection pandemic or as far as
we might be concerned better, COVID-19, has assaulted
society on a worldwide scale. For the unenlightened, the
sickness is brought about by the specific infection Severe
Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-
2). It is only from time to time that we have a pandemic
seething on that has carried with itself a particularly humon-
gous size of harm and on each and every front of the human
culture, be it clinical, practical, social or pretty much any-
thing. Theemerging coronavirus disease 2019 (COVID-19)
has neurological symptoms comparable to that of the Ex-
treme Acute Respiratory Syndrome Coronavirus (SARS-
CoV) and MERS-CoV. Medical symptoms such as pain
in head, vomiting, nausea, dizziness, muscle pain, anos-
mia, ageusia, and disorder of consciousness are present in
COVID-19 affected people. These signs confirm that the
COVID-19 infection affects the nervous system. But nerve
affecting manifestations of COVID-19 infection are under-
reported. Guillain-Barré Syndrome (GBS) is a condition
that often arises in various forms. According to the eval-
uation case reports so far from the start of COVID-19 in-
fection, GBS could be associated with COVID-19 infec-

tion. There was a systematic review and published cases
that suggested that a broad age range with male predomi-
nance was affected. There were respiratory and/or systemic
symptoms in most patients and they developed GBS mani-
festations after COVID-19. However, asymptomatic cases
of COVID-19 have also been identified. The distribution of
clinical variants and electrophysiological subtypes is close
to that of classical GBS, with a higher prevalence of clas-
sical sensorimotor form and acute inflammatory demyeli-
nating polyneuropathy. It seems like it is important to pay
attention to the neurological effects of COVID-19.

2. Introduction

Coronaviruses (CoV) 2019 are a vast family of
viruses that can cause diseases ranging from the common
cold to more serious diseases, such as Middle East Respi-
ratory Syndrome (MERS-CoV) and Extreme Acute Respi-
ratory Syndrome (SARS-CoV). Another strain, which has
not been recently portrayed in people, is a novel coronavirus
(mCoV) [1].

Covids are zoonotic, which implies that they are
circulated among creatures and people. Definite exami-
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nations demonstrated that SARS-CoV was sent to people
fromcivet felines and MERS-CoV was sent to people from
dromedary camels. In creatures which have not yet contam-
inated people, many known COVID are circling.

Respiratory symptoms, fever, cough, shortness of
breath and breathing problems are typical signs of infec-
tion. Pneumonia, extreme acute respiratory syndrome, kid-
ney failure and evendeath may be caused by infection in
more severe cases. Daily hand washing, covering the mouth
and nose while coughing and sneezing, cooking meat and
eggs thoroughly are common recommendations to avoid in-
fection from spreading. Avoid direct contact with those
with respiratory disease symptoms, such as coughing and
sneezing [2].

The nervous system is affected. Due to its effects
on the central nervous system (CNS) (headache, dizziness,
consciousness disturbance, acute brain disease, seizures,
and ataxia), peripheral nervous system (PNS) (anosmia,
ageusia, vision impairment, nerve pain), and skeletal mus-
cles, the neurological symptoms of COVID-19 infection are
due to its effects on the central nervous system (CNS). It
also can cause encephalitis and stroke [3].

Guillain-Barré Syndrome (GBS) is a peripheral
nervous system-related autoimmune condition. It is a
rapid progressive, acute, generalized polyradiculoneuropa-
thy which is associated with an infection of Campylobacter
jejuni, Epstein-Barr virus, influenza, or cytomegalovirus in
most of the cases. Guillain-Barré syndrome represents the
most common cause of acute flaccid paralysis [4, 5].

Progressive limb weakening and reduction in or
loss of tendon reflexes are the clinical characteristics of
Guillain-Barré syndrome (hyporeflexia and areflexia, re-
spectively). Protein concentrations in the cerebrospinal
fluid (CSF) increase in this condition, while the number of
white cells is normal. A viral or bacterial infection normally
triggers GBS. The immune system is stimulated in response
to the antigen and the nerve roots and peripheral nerves
are injured because of this antigen’s structural resemblance
to axons and myelin. The clinical variants of GBS in-
cludes the classical sensory motor type, Miller Fisher Syn-
drome (MFS), bilateral paraesthesia facial palsy, pure mo-
tor, pure sensory, paraparetic, pharyngeal-cervical-brachial
forms, polyneuritis cranialis (Guillain-Barré syndrome-
Miller Fisher Syndrome overlap) and Bickerstaff brainstem
encephalitis.

As regards electrophysiological characteristics,
three major subtypes are identified: AIDP, acute motor ax-
onal neuropathy (AMAN) and acute motor axonal neuropa-
thy (AMSAN). Guillain-Barré syndrome associated with
COVID-19 is now widely reported, but the strength and
mechanism of the association and the clinical and electro-
diagnostic patterns remain unclear.

3. Methods

All types of published reportswere analyzed that
are on COVID-19-associated Guillain-Barré syndrome.
A search was performed on PubMed, Google Scholar
databases and individual case reports and some case se-
ries, and cohort studies were identified. Full texts arti-
cles were acquired from the Google Scholar and PubMed.
For COVID-19 test that has to be done to screen RT PCR
(Reverse Transcriptase Polymerase Chain Reaction), sero-
logical tests, blood tests, chest x ray, HRCT (High Reso-
lution CT) were performed in case studies. For Guillain-
Barré syndrome, electromyography, serology, immunolog-
ical studies, CSF studies had been done in case reports.
Neuro imagining studies have been also analyzed, clinical
variants and presentations have also been seen and identi-
fied by electromyography.

4. Discussion
4.1 COVID-19

COVID-19 is caused by SARS-CoV-2 (Severe
Acute Respiratory Syndrome Coronavirus 2) a beta coro-
navirus single stranded RNA virus, it is called as it is ge-
netically similar to SARS coronavirus outbreaks in 2002
[2]. Coronavirus are a family of virus affecting humans and
many species of animals like bats, cats and others. It com-
monly affects the upper respiratory tract causing common
cold. The coronavirus affecting animals can evolve and af-
fect the human example includes SARS (Severe Acute Res-
piratory Syndrome Coronavirus) and the Middle East Res-
piratory Syndrome (MARS). In December 2019, Wuhan in
Hubei, China reported many cases of unusual cases of pneu-
monia. In January, scientists identified the source of the in-
fections as “novel coronavirus”. The same cases had started
being detected in other countries like Thailand, USA, Eu-
rope. On 30 January 2020, WHO declared this outbreak of
SARS-CoV-2 as a global public emergency outbreak. On
11 March 2020, COVID-19 was declared a global pandemic
[3, 6]. The pandemic which has arised was initially an ar-
cane to this world. The world has been cajoled by this lead-
ing information which has not yet been proved if china has
really released this virus intentionally or accidently. But
this situation shouldn’t be circumspected as it now has lead
to wide range of death and left trauma to the living fami-
lies. There has been many kinds of rumors regarding the
origination of this infection, starting from china using it as
a war to its accidental contamination of the virus by an in-
tern in the lab leading to being first affecting the people of
the animal market who eat different kinds of animals like
bat, etc. Initially the china killed the scientist who discov-
ered this virus and tried to warn and tell the people of that
country but he had been silenced. Later the people started
killing all of their pets and animals of street to get rid of the
infection contaminating the society. Later other countries
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like Korea also start slaughtering the people down who got
infected with this. COVID has taken the mind of people and
their lives as well as the lives of animals and all age groups
have succumbed to this pandemic.

4.2 Pathophysiology of COVID-19

The virus enters the human body via inhalation by
nose and then it enters the nasal cavity. Binding of SARS-
CoV-2 to the ciliated secretory cells in the nasal epithelium
via ACE2. The viral replication takes place and there is
limited immune response to virus as the viral load is high.
The conducting airways, upper respiratory tract and lower
respiratory tract starts getting involved. Then the invasion
and infection of type 2 pulmonary alveolar epithelial cells
occurs via ACE2 by viruses. There are two ways in which
the immune response will take place after affecting type 2
pulmonary alveolar epithelial cells.

The first type of immune response is the Cytokine
storm which is the release of IL-1, IL-6, IL-8, IL-10, IL-
12, TNFq, IFN-) and IFN-5, CXCL-10, G-CSF, GM-
CSF, MCP-1 and MIP-1« which leads to attraction of neu-
trophils, CD4, CD8 cells along with B cell differentiation.
Invasion of all these cells into lung tissues lead to cytotoxi-
city and lung injury which can lead to cytotoxicity and lung
injury which at the final stage can cause alveolar damage
with ARDS (Acute Respiratory Distress Syndrome).

The second type of immune response is viral repli-
cation and release of viral particles which results in apop-
tosis of host cells. The virus keeps multiplying and infect-
ing the healthy alveolar epithelial cells with loss of type 1
and type 2 pneumocytes causing ARDS and alveolar dam-
age leading to respiratory failure and end stage is the death
[6, 7]. The whole pathophysiology of COVID-19 infection
has been explained in Fig. 1 given below.

4.3 Neurological pathophysiology of COVID-19 and
Guillain-Barré syndrome

The neurological mechanism of COVID-19 are
many. Via the olfactory neurons, hematogenous spread,
the virus goes to ACE2 protein on cells in CNS. Cytokine
storm and breakdown of blood brain barrier also occurs
when the receptor of the virus binds to ACE2. The neu-
rological sequelae of COVID are dizziness, headache, al-
tered mental status, stroke, ataxia, seizure, anosmia, visual
changes, nerve pain, skeletal muscle injury associated with
sepsis and multiorgan injury.

Guillain-Barré syndrome is a syndrome that is a
rapidly progressive immune theory mediated polyradicu-
loneuropathy. It is usually in association with preceding
infections. Most of the patients have symptoms of infec-
tion in preceding 3—-6 weeks. Campylobacter jejuni is the
likely the most common infection causing Guillain-Barré
syndrome. There are many variants of Guillain-Barré syn-
drome that are, AIDP (Acute Inflammatory Demyelinating
Polyneuropathy), AMAN (Acute Motor Axonal Neuropa-
thy), AMSAN (Acute Motor Sensory Axonal Neuropathy),

MF syndrome, Prototypic Bickerstaff encephalopathy. Re-
ports of Guillain-Barré syndrome in patients with COVID-
19 have been emerging. The first cases have beenreported
in Italy after COVID-19 infection. In most of the cases of
Guillain-Barré syndrome patients came with presenting fea-
tures of lower extremity involving weakness and paresthe-
sias. Patients started developing the symptoms during 5-10
days after getting COVID symptoms. Most of the patients
developed AMAN which presents as weakness in all four
limbs and AIDP variant of Guillain-Barré syndrome which
presents as weakness and motor as well as sensory loss.
The patients presents with fever, cough, dyspnea, anosmia,
ageusia, diarthea. The time period of onset of Guillain-
Barré syndrome following COVID infection has been re-
ported approximately 3-24 days. The neurological presen-
tation of Guillain-Barré syndrome varies from sensorimo-
tor, pure motor, MFS, pharyngeal variant. Electromyog-
raphy subtypes showed demyelinating and axonal subtype.
Some of the patients have also succumbed to respiratory
failure. The pathophysiology remains unknown and yet to
be explained [7-9].

4.4 Variants of Guillain-Barré syndrome

There are four of kinds of Guillain-Barré syn-
drome which presents in different kinds of forms. First
being AIDP (Acute inflammatory Demyelinating Polyneu-
ropathy). The inflammatorydemyelinating is suspected to
start at level of the nerve roots, leading to electrophysio-
logical conduction slowing with conduction blocks, with
extreme muscle weakness. Remyelination can occur at pe-
ripheral nerves. It is mainly the most common subtype of
this type of syndrome that occurs.

The second variant is Acute Motor Sensory Ax-
onal Neuropathy (AMSAN), which is the most severe form
of AMAN (Acute Motor Axonal Neuropathy). Sensory
with motor neuron fibers are most likely that is affected
with axon degeneration, which cause mainly delayed and
incomplete recovery which can be reversible or irreversible.
Clinically resembles Acute Motor Axonal Neuropathy but
with more sensory symptoms.

The third is Miller Fisher Syndrome (MFS), that
is typically presented as ataxia, problem with movement of
eye and areflexia. Antibodies that is against GQ1b (a gan-
glioside component of nerve) are present in most of the pa-
tient of this variant. Anti-GQ1b ganglioside commonly is
an antigenic target that is not proportionally evident in the
motor nerves which definitely innervate extraocular mus-
cles.

The last variant is AMAN (Acute Motor Axonal
Neuropathy), which is distinguished from Acute inflam-
matory Demyelinating Polyneuropathy by its selective in-
volvement of motor nerves and by electrophysiologic pat-
tern of axonal involvement [10, 11].
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Fig. 1. Pathophysiology of COVID-19.
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4.5 Treatment of COVID-19

Treating the COVID-19 with Guillain-Barré syn-
drome is independently yet simultaneously done.

Treatment of COVID-19—it depends on, if the
symptom is mild, moderate, or severe disease.

Mild disease—home isolation is done as soon as
the patient is tested positive. Symptomatic management is
done. Tab HCQ used to be given. Now prophylactic an-
tibiotics, vitamin C, multi vitamin, zinc, faviparavir, iver-
mectin, etc. is given to decrease the viral load though it is
not the actual treatment.

Moderate disease-hospital admission is required.
Oxygen therapy, Iv Methyl prednisolone, prophylaxis with
LMWH (enoxaparin), prophylactic broad spectrum antibi-
otics.

Severe disease- hospital admission, oxygen ther-
apy, ICU transfer, broad spectrum antibiotics, fluids,
Remdesivir, Iv Methyl prednisolone, prophylaxis with
LMWH (enoxaparin) and ARDS management.

If no improvement occurs then Tocilizumab and
convalescent.

Remdesivir is a FDA approved antiviral drug used
here. Mostly used in adults and grown up children having
good healthy weight.

Favipiravir and ivermectin course may decrease
the time duration of illness [12—14].

Precautions to be taken by wearing masks and
maintaining social distancing.

Presently the government has released two vac-
cines against this infection covaxin and covisheild which
is some side effects like fever, pain in whole hand, etc.

New drugs have been generated now to fight
this virus, barcinitib (Olumiant) which is usually given in
rheumatoid arthritis.

Barcinitib in combination of that with remdesivir
which is usually used in emergency though there is no evi-
dence to support the use of this combination together.

Dexamethasone has been used in very ill patients
since the beginning of this pandemic. This makes a scien-
tific sense for the patients who have eventually developed
a hyper immune response to viral infection [15, 16].

Do not mislead with the treatment protocols of the
upcoming drugs for the treatment as it can be harmful to
the population. The approved drugs should be given only
to avoid the toll of death of the people from this pandemic.
Let’s hope for the best possibility of the cure and decreased
rates of death and increased rate of mortality from the given
situation presently.

The patients having this infection cannot donate
their organs as they are infected and can infect the live hu-
man.

Brighton Diagnostic Criteria for GBS

Level of Diagnostic Certain

Symptoms 1 2 3 4
Bilateral and flaccid weakness of limbs = + + + +/-
Decreased or absent deep tendon
. . + + + +/-
reflexes in weak limbs
Monophasic course and time between
: + + + +/-
onset-nadir = 12 hours to 28 days
Absence of alternative diagnosis for
+ + + +/-
weakness
CSF cell count <50/ml +/-2 - +/-
CSF protein concentration > 60 mg/dL +/-2 - +/-
Nerve conduction study findings
consistent with one of + +/-2 - +/-
the subtypes of GBS

Fig. 2. Brighton diagnestic criteria for GBS.
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4.6 Diagnosis of Guillain-Barré syndrome

Suspecting Guillain-Barré syndrome includes the
clinical presentation which includes:

Rapid increasing and progressive bilateral limb
weakness with or without sensory deficits, hyporeflex or
areflexia, facial or bulbar palsy, ophthalmoplegia and prob-
lem in gait. The diagnosis includes-checking the diagnos-
tic criteria, exclude the other causes of similar neurological
manifestations. Routine tests in laboratory, Cerebrospinal
fluidtests, electrophysiological studies should be done to di-
agnose the syndrome and its kinds. In spinal fluid increased
number of mononuclear cells or polymorphonuclear cells
(>50 cells per uL). There is Brighton Diagnostic criteria
for GBS which is mentioned below in Fig. 2 for diagnosing
according to the clinical presentation of the patient [17-19].

4.7 Treatment protocol in Guillain-Barré syndrome

Acute care includes:

Identifying the clinical presentation and symp-
toms, to admit the patient should have one or more of the
following symptoms:

Rapidly progression of weakness;

Severe autonomic non-functioning or dysphagia;

Progressive respiratory distress;

EGRIS (Erasmus GBS Respiratory Insufficiency
score) >4.

The management of the patient with GBS should
be started when he is not able to walk >10 m, rapid pro-
gression of weakness, severe autonomic or dysphagia, res-
piratory distress.

Monitoring is very crucial in this situation to avoid
permanent disability of the patient, regular assessment of
the muscle strength, lung functioning tests, swallowing
function should be done. Also access the autonomic func-
tions like blood pressure, heart rate, bladder and bowel con-
trol.

To manage respiratory failure, mechanical ventila-
tion is required, percutaneous dilatational tracheostomy is
the last resort to be done if other treatment fails.

DVT prophylaxis should be given since the pa-
tients are mostly bed ridden. Heparin and support stockings
are given, oral anticoagulant and warfarin is given.

Nasogastric tube feeding should be started as soon
as possible.

Immunotherapy is the treatment of choice which
includes plasma exchange and IVIg (immunoglobulin) [19,
20].

Plasma exchange should be done as 200-250
mL/kg for 5 sessions.

Plasmapheresis, Steroids are also effective. IVIg
is the most effective. It is given in 0.4 g/kg as per body
weight every day for 5 days.

IVIg and plasma exchange has very good progno-
sis in patients of GBS of all variants.

The patient should also be monitored to avoid
early complications like- choking, constipation, cardiac
arrhythmias, corneal ulceration, infections, dietary defi-
ciency, deep vein thrombosis, hyponatraemia, pain, pres-
sure ulcers, delirium, compression neuropathy, depression,
limb contractures, urinary retention.

Long term care of Guillain-Barré syndrome pa-
tient includes:

Predicting the outcome of the patient by calculat-
ing Megos (Modified Erasmus GBS Respiratory Insuffi-
ciency score) on admission, recovery can take for more than
3 years after onset.

Rehabilitation is an important part of the treat-
ment for those who are disabled due to Guillain-Barré syn-
drome. The rehabilitation is important to be started as early
as possible. Management of long term complaints like pain,
weakness and psychological distress should be done. GBS
patient organizations are also present all around the world,
which will be beneficial for the patients [12, 21, 22]. In-
teresting studies on Guillain Barre syndrome were reported
by Yadav et al. [23] and Balwani et al. [24]. Cases
of myeloneuropathy and polyneuropathy were reported by
Jain et al. [25] and Acharya et al. [26]. Rathi et al. [27] re-
ported on nerve conduction studies of peripheral motor and
sensory nerves in the subjects with prediabetes. A few of
the related studies on COVID were reported [28-30].

5. Conclusions

As there are less number of cases which have been
reported of GBS and COVID-19, the pathophysiology is
yet to be explained of the relation between the GBS with
COVID-19 and remains unknown. There is increase in oc-
currence of Guillain-Barré syndrome after COVID-19 in-
fection (SARS-CoV-2). The average time of all COVID-19
positive patients to develop Guillain-Barré syndrome is <
2 weeks on an average as per the case reports. Patients pre-
senting with an acute paralytic disease like Guillain-Barré
syndrome, encephalitis or myositis should be evaluated for
Guillain-Barré syndrome. Ansomnia, ageusia, cranial neu-
ropathies and lymphocytopenia are the red flags. The EMG
obtained of the affected patients have shown the different
variants of Guillain-Barré syndrome. Those patients have
been treated with IVIg and some with plasma exchange
and have shown good prognosis and recovery of all types
of Guillain-Barré syndrome variants. Some have died due
to respiratory failure. The COVID-19 infection should be
treated as per the guidelines and protocols. Biomarkers are
used for diagnosing Guillain-Barré syndrome. Guillain-
Barré syndrome should also be simultaneously treated as
per the treatment guidelines of Guillain-Barré syndrome.
After reviewing the articles and case studies on this topic,
the pathophysiology still remains unknown and hence fu-
ture studies should be done like testing bio marker for serol-
ogy SARS-CoV-2 and case control study to determine as-
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sociation between COVID-19 infection and GBS and im-
munological studies should also be done to find out the rela-
tionship between these two diseases. Early diagnosis, mon-
itoring and treatment is very necessary for good prognosis.
Keeping in mind all the information that has been given,
this review article shows the significant relation between
both diseases which is yet to find out. With some diligence
and work the world will be free from this pandemic.
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