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ABSTRACT

Since the original report of Guillain-Barré syndrome (GBS) 100
years ago, the understanding of this condition has altered
dramatically. GBS is a rare autoimmune disorder. Guillain-
Barre syndrome frequently begins with tingling and weakness
in the feet and legs and spreads to the upper torso and arms.
GBS is often categorized into subtypes based on both
pathological involvement and phenotypic differences however
numerous therapies may reduce symptoms and shorten the
iliness duration. Several research and case reports have
suggested a link between COVID-19 and Guillain-Barré
syndrome (GBS). Here are two therapy options for Guillain-
Barré syndrome (GBS) that are currently considered standard of
care. These include intravenous immunoglobulin (IVIG) or
plasma exchange, as well as biochemical drugs, corticosteroids,
and supportive care. This review focuses on the current GBS

and management strategy.
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1 INTRODUCTION

Guillain Barré syndrome (GBS) is a medical condition marked by the onset of weakness, in the
limbs, sensory deficits, involvement of nerves reduced reflexes in tendons, and dissociation of
cerebrospinal fluid (CSF). It is reported to affect 100,000 individuals worldwide each year *.
After being infected with SARS CoV 2, the incidence of GBS ranged from 0.12 to 9.44 cases
per 100,000 person-years. Additionally, there were 8.1 cases per 1 million vaccinations
associated with the COVID-19 vaccine 3. The cause of GBS is still not fully understood
although past cases have been linked to infections such as Mycoplasma pneumoniae,
Campylobacter cytomegalovirus influenza, and Epstein Barr virus. Similarly, COVID-19 can
lead to GBS along with symptoms. GBS has variants that include inflammatory demyelinating
polyneuropathy, acute motor axonal neuropathy, acute motor sensory axonal neuropathy, and
Miller-Fisher syndrome. The evaluation of GBS patients involves testing muscle strength in all
four limbs by the use of the Medical Research Council sum score system ranging from 0
(quadriplegic) to 60 (normal). The presence of weakness, in bulbar muscles indicates a
prognosis and an increased likelihood of needing mechanical ventilation. Nevertheless, certain
therapies, like care, steroids, and immunotherapy can help alleviate the severity of the condition
and promote a recovery. The purpose of this review is to offer an up-to-date viewpoint on the
approaches and tactics, for managing GBS.

2.Methods

In our study, articles released between 2014 and 2023 were included. Extensive examination
was conducted on clinical trials, original publications, retrospective studies, and systemic
reviews available in MEDLINE through PubMed, Science Direct, Google Scholar, UpToDate,
and the WHO interface. All citations were checked for background information and possibly

related articles.
3.Discussion

Experts have discovered that Guillain-Barré syndrome is an autoimmune disease brought on by

a prior bacterial or viral infection.
3.1 Clinical features

Weakness and tingling are the first signs of Guillain-Barre syndrome. It frequently begins in the

area of the legs before spreading to the face and arms.
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1. These symptoms can cause paralysis of the arm, leg, or facial muscles in some people.
2. In about one-third of cases, chest muscle weakness makes breathing difficult.

3. Difficulty with facial movements such as speaking, chewing, and swallowing.

4. Double vision or inability to move the eyes.

5. Difficulty with bladder control or bowel function.

3.2 Pathophysiology

Acute inflammatory Acute motor axonal neuropathy Normal motor nerve
demyelinating polyneuropathy oracute motor and sensory
(demyelinating) axonal neuropathy (axonal)

Antibody injures myelin Antibody injures axonal
membranes | | meml branes

Figure.1 Major subtypes of Guillain-Barré syndrome

The pathophysiology of GBS is not easy to understand. A cross-reaction is caused by the
immune response. When the immune system starts attacking the body, there is a reaction in the
brain tissue. The breakdown of myelin is the cause of inflammation. Demyelination leads to
Schwann cells multiplying and swelling decreasing after 2-3 weeks and the process of
remyelinating is initiated*. The symptoms can be mild or very severe, leading to the need for
mechanical ventilation and even death. As per another comprehensive analysis, 78% of people
with GBS®.
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3.3 Guillain Barre Syndrome associated with SARS-CoV-2
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Figure.2 a visual representation of pathophysiology of GBS related with COVID-19

The coronavirus disease 2019 pandemic, which was caused by a severe acute respiratory
syndrome infection, has been linked to a range of neurological symptoms, including
complications with the brain, spinal cord, and neuromuscular system ©. COVID-19 was hyper-
responsive to intravenous immunoglobulin (Ig) *. T-cell and B-cell interactions generated by
SARS-CoV-2 infection led to the development of SARS-CoV-2-specific antibodies, but
molecular mimicry of the similarity between the virus and ganglioside peptide- sequences May
lead to self-infection. May cause loss-tolerance. as shown in Figure 2 . COVID-19-GBS is not
only more difficult to treat but also has a poorer prediction, including, gastroparesis, heart
failure, respiratory failure, multiple organ failure and other symptoms, and extreme
nervousness. It is a disease characterized by severe autonomic nerve dysfunction manifested by
muscle symptoms. The autonomic and peripheral neurologic consequences of COVID-19
infection are often accompanied by Bradycardia or weakness or paralysis®. GBS is a rare

condition.
3.4 Guillain Barre Syndrome associated with COVID-19 vaccination

The effectiveness and safety of vaccination have been demonstrated in all populations.
However, like all vaccinations, it can cause many side effects. COVID-19 vaccination may
cause neurological side effects Among the side effects is the development of Guillain-Barre
syndrome. The exact occurrence is still uncertain, and further research is necessary to determine

the cause. The structural similarities between SARS-CoV-2 spike protein and myelin protein
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suggest a pathophysiological explanation for GBS after COVID-19 vaccination. This process is
known as molecular mimicry !, Vaccination against the SARS-CoV-2 Spike protein can cause
antibody cross-reactivity. It has long been believed that vaccination can lower the risk of
infectious disease because it increases the immune system's activity, which in turn increases

autoimmune diseases such as GBS 1°.
3.5 Diagnosis

Early diagnosis of Guillain-Barre syndrome can be difficult. The manifestations differ among
individuals but are reminiscent of other neurological ailments. CSF findings and clinical
characteristics are the main factors used in GBS diagnosis. Electromyography and blood testing

are examples of laboratory tests.
Spinal tap (lumbar puncture).
In the lumbar area, just a small quantity of fluid is removed from the spinal canal.

People with Guillain-Barre syndrome often have specific changes that are detected in their body
fluids.

Electromyography.

The physician places a fine needle electrode in the muscle that they intend to examine.

Electrodes track muscle nerve activity.
Study of nerve conduction.

A nerve was covered with electrodes through the skin. By administering a small shock, the

nerve's transmission rate can be determined.
3.6 MANAGEMENT

Studies comparing immunoglobulins and PE subsequently proven the therapeutic efficacy of
these two approaches 2. Besides monoclonal antibody treatment, no evidence is there to
support the use of other drugs for GBS, such as steroids and interferon beta. Most GBS clinical
trials use his GBS Disability Scale as an outcome measure. Levels 0 to 6 make up the GBS

disorder scale. 3
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36.1 IVig

Figure 3. Pharmacological therapeutic targets of GBS.12

In 1992, the first RCT using IVIg was published, showing that IVIG was just as effective as PE.
A blood product that contains polyclonal IgG antibodies is known as an 1VIg. By using IVIG to
treat Fc-mediated treatment, immune cell activation, anti-ganglioside antibody binding to brain
targets, and local complement activation can all be avoided. Currently, 2 g/kg body weight is
the generally accepted empirical dosage of 1VIg for GBS. Various treatment regimens have been
proposed, including 0.4 g/kg over 5 days or, more frequently, an overall dosage of 2 g/cover 2
days in successive days **°. One course of IVIg did not improve the overall progress of the
disease in patients with moderate GBS (Cornblath DR, et al., 2021)%. Being able to remove
immunoglobulins and immune complexes from plasma selectively makes immunoadsorption a
popular treatment for many autoimmune disorders. Using immunoadsorption in routine clinical
practice has been done safely and with good patient tolerance!’. IVIg therapy has been utilized
for several COVID-19-related neurological conditions. A positive outcome appears to be
dependent on the administration's time. They propose that the earliest IVIG administration in
the context of COVID-19 produces the biggest benefits.

3.6.2 Plasma Exchange

The early administration of COVID-19 is considered to be the most advantageous aspect of
IVIG, according to their recommendation. Plasma exchange was improved, leading to an
improvement in GBS. Plasma the liquid part of blood is separated from blood cells %%, Cells
are reinfused into the GBS patient at the same time as plasma collection %. TPE is
recommended for the treatment of GBS because it is cheaper than IVVIg and widely available in
developing countries. Five sessions of 40-50 mL/kg plasma exchange were conducted over

seven to fourteen days, with 200-250 mL of plasma exchanged per kilogram of body weight. 22,
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Due to citrate toxicity and complications, plasmapheresis cycles reach 3 cycles, but not all
patients are recommended to perform 5 cycles of TPE was found to be one of the most effective
treatment strategies for his GBS considering the reduction in hospital stay and intensive care
period. Plasmapheresis most likely increases the chance of complete recovery of muscle
strength after 1 year. TPE was administered in combination with standard treatment for severe
COVID-19, which includes oxygen therapy, anticoagulation, and corticosteroids. The combined

therapy proved to be therapeutically effective in our patients?3,
3.6.3 Supportive Care

Supportive care remains the mainstay of treatment, although the evidence for supportive care
treatments is insufficient, and consensus treatment guidelines have not been established. The
main care components of supportive are supportive pharmacotherapies like biological drugs,
steroids, and supplements, with multidisciplinary care. Typically, respiratory, cardiovascular, or
autonomic problems are the causes of mortality 32 %, Joint stiffness and muscle strength are
improved with physical therapy. A rehabilitation clinic is frequently where patients undergo
physical and occupational treatment once their conditions are stabilized. Throughout the disease,

psychological support is essential °.
3.6.4 Biological Drugs

The significance of biological agents in treating several immune-mediated inflammatory or
malignant illnesses has been studied. Authors here focused on literature data on novel
biological therapeutic agents, such as cytokine targets and monoclonal antibodies against C5
(Eculizumab), Clg (Eculizumab), T cell, CD2, L-selectin, CD52, and other emerging agents.
None of these medications have yet received FDA approval for the treatment of GBS [24].
Novel biological drugs such as eculizumab showed significant efficacy and were well tolerated

in acute GBS patients and may be used safely in combination with 1VIg?: 2,
3.6.5 Corticosteroid

From the early 1950s onwards, corticosteroid (methylprednisolone) therapy has been used in
individual case reports for GBS. Many authors reported on potentially beneficial outcomes from
uncontrolled comparative studies or limited series 2. In inflammatory neuropathy,

corticosteroids.
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Diagnosis and treatment of Guillain Barre Syndrome

Independent Monitor
» Walking ® Disease progression ® Respiratory weakness
® Mild variant ¢ Bulbar weakness ® Autonomic dysfunction
Acute phase
»| Within 2 weeks u —
of disease onset Unable to walk Indication of treatment: PE or IVIg
unaided e Patients with severe symptoms (GBS disability scale
»| * Respiratory >3), Particularly if weakness began less than two weeks

ago, * IVIg 0.4g/kg/day for five days or PE

e Monitoring mildly impaired patients (GBS
disability scale 1-2) to determine if additional
treatment is necessary

weakness
* Bulbar weakness
¢ Autonomic
dysfunction

»| Late presentation

A

Progressive phase
»| Usually 2-4 weeks

Immunotherapy Completed
Motor function deficits were scored on the GBS disability

After disease onset

> scale

Relapse Consider A-CIDP

If the condition worsens three times or more, or if >
it does so for more than eight weeks, treart as
CIDP (retreatment with PE or IVIg).

Plateau reached

Usually between

4-8 weeks of

Admission to ICU or general neurology ward (Consider using EGRIS Prognostic score)

. Recovery Treatment-related Variability
disease onset

subsequent decline following an initial period of

improvement or stabilization
Retreatment with IVIg (or PE): 0.4 g/kg every day

for five days

Monitor
Deep-vein thrombosis or pulmonary embolism e Respiratory or bulbar weakness

Autonomic dysfunction e Secondary infections e Pain

Supportive

Prophylaxis for Deep-vein thrombosis e if respiratory weakness: Early intubation

if bulbar or respiratory weakness: Nasogastric tube ¢ Temporary pacing in arrhythmias

e Early assistance for both passive and active rehabilitation ® Pain relief

® GBS-Guillain Barre Syndrome e |VIg- Intravenous Immunoglobulin e PE- Plasma Exchange
° A-CIDP- Acute Chronic Inflammatory Demylating Polyneuropathy e ICU- Intensive Care Unit
° EGRIS- Erasmus GBS Respiratory Insufficiency Score.
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should theoretically reduce inflammation thereby lessening nerve damage. Therefore, a
thorough analysis of the risk-benefit ratio of corticosteroid therapy in GBS is necessary.
Whereas GBS is an immune-mediated sickness, corticosteroids are ineffective when the

condition is severe.
CONCLUSION

Immunoglobulin therapy and plasma exchange are both equally successful treatments.
Combining them or administering them sequentially will not be as successful as using either
approach alone. A person with Guillain-Barre syndrome requires physical support and
rehabilitation before and during recovery. Adults recovering from Guillain-Barre syndrome
include: Six months after diagnosis, around 80% are ambulating independently with
appropriate treatment. About 60% regain full exercise strength one year after diagnosis. In
about 5-10%, recovery is very slow and incomplete. Children, who rarely develop GBS,
generally recover more fully than adults. Research continues to identify new treatments for
GBS. Clinicians should be aware of neurological symptoms of GBS, which are likely related
to SARS-CoV-2 infection. Patients with moderate and variable forms of GBS, as well as
those who experience treatment- related fluctuations or treatment failure, are routinely treated
in current practice, but there is a lack of research evidence to support this decision. For GBS
patients, we found that IVIG or PE was much more efficient. Research on the combinations
of IVIG + PE, IVIG + immunoadsorption, and IVIG + biological medications need to be
done further. GBS is not significantly affected by corticosteroids.
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