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Abstract
Guillain-Barré syndrome (GBS) is a rare, acute immune-mediated polyradiculoneuropathy that accounts for an estimated 
100,000 new cases annually worldwide. The typical clinical manifestations of the disease are progressive, ascending paralysis, 
classically involving bilateral upper and lower extremities. In most patients, the acute onset of neurological symptoms 
is preceded by an infectious respiratory or gastrointestinal illness. The case is presented of a 50-year-old man who was 
transferred to an intensive care unit from the Department of Neurology, due to a worsening state of bilateral weakness 
of limbs, with symptoms of respiratory failure and hemodynamic instability. Guillain-Barré syndrome was diagnosed in 
the previous clinic on the basis of the typical symptoms and results of cerebrospinal fluid, in which albuminocytological 
dissociation was detected. Furthermore, two weeks previously, the patient had been infected with COVID-19.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19), an infection caused 
by the coronavirus 2 severe acute respiratory syndrome 
(SARS COV-2), began in Wuhan, China, in December 2019 
[1]. What originally had been a local epidemic evolved into a 
global pandemic with uncertain and tragic consequences that 
also affected Polish citizens [2]. Although the earliest reports 
naturally highlighted respiratory symptoms, it was quickly 
recognized that SARS-CoV-2, like other coronaviruses, 
can affect the central and peripheral nervous system [3]. 
Clinical presentations of COVID-19 may include dizziness, 
confusion, seizures, anosmia, dysgeusia, myalgia, and 
headache in the early stage of the disease. Late consequences 
of COVID-19  may include stroke and impaired level of 
consciousness [4, 5]. According to current knowledge, 
Guillain–Barré syndrome (GBS) can also be associated with 
COVID-19 infection [6].

Guillain-Barré syndrome (GBS) is an acute immune-
mediated disease in which the immune system invades 
the Schwann cells of the peripheral nerves and nerve roots 
(polyradiculoneuropathy) [7, 8, 9]. GBS is a rare disease 
that accounts for an estimated 100, 000 new cases annually 
worldwide [10]. The disease affects men with a slightly higher 
incidence than women [10]. The typical clinical manifestations 
of the disease are progressive, ascending, symmetrical flaccid 
bilateral upper and lower extremities paralysis, areflexia or 

hyporeflexia, with or without cranial nerve involvement, and 
can progress over days to several weeks [7, 11]. In addition, 
half of the patients may also experience a sensory disturbance 
in the form of paraesthesia or numbness [11].

About 30% of patients develop acute respiratory failure 
and haemodynamic disability by disruption of the autonomic 
nervous system [8, 10]. In most patients, the acute onset 
of neurological symptoms is preceded by an infectious 
respiratory or gastrointestinal illness [9, 10, 11]. This acute 
polyradiculoneuropathy is preceded by a symptomatic 
bacterial or viral infection, most often with Campylobacter 
jejuni, Mycoplasma pneumoniae, Haemophilus influenzae, 
cytomegalovirus (CMV), influenza, enteroviruses, Epstein-
Barr virus (EBV), herpes simplex virus, hepatitis, human 
immunodeficiency virus and Zika virus [7, 8]. Diagnosis of the 
disease is mainly based on the typical clinical manifestations, 
albumincytological dissociation in cerebrospinal fluid, and 
electrodiagnostic evidence of neuropathy [9, 10, 11]. The 
treatment of choice is intravenous immunoglobulin, plasma 
exchange, intensive care and long-term rehabilitation therapy 
[7, 9, 11].

The study aimed to present the case report of a 50-year-
old patient with Guillain-Barre syndrome associated with 
COVID-19.

CASE REPORT

A 50-year-old man was admitted to the Department of 
Neurology, presenting with significant muscle weakness of 
bilateral lower limbs and difficulty in moving. Two weeks 
previously, the patient was diagnosed with COVID-19. 
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In the patient’s history, he was treated for hypertension. 
Results of the analysis of cerebral spinal fluid (CSF) revealed 
an albuminocytological dissociation and based on clinical 
presentation and CSF analysis, the patient was diagnosed 
with  Guillain-Barré syndrome. He was referred to the 
Department of Anaesthesiology and Intensive Care for 
further treatment.

On admission to the department, the patient was conscious 
and in logical contact. On physical examination, the patient 
was afebrile, with blood pressure of 200/105 mmHg, 
respiratory rate – 33 per minute, and oxygen saturation – 
88–90% on air. Lung ultrasonography demonstrated massive 
consolidation in the lower lobes of both lungs, but he was 
breathing spontaneously during passive oxygen therapy. 
Neurological examination showed weakness of the bilateral 
lower limbs which progressed in an ascending pattern 
involving both upper limbs and neck muscles, requiring 
assisted ventilation. Babinski’s response was not observed. 
Non-invasive mechanical ventilation with a 40–35% fraction 
of inspired oxygen (FiO2) with positive end-expiratory 
pressure (PEEP) of 8 cmH2O was used. Dysphagia and 
speech impairments were also observed.

On the first day of hospitalization, the patient received 
plasmapheresis treatment (12 j FFP). After the procedure, 
significant improvement in the muscle strength of the upper 
and lower limbs was observed, with improved respiratory 
mechanics, and the possibility of swallowing. Due to 
hyperglycaemia (209 mg/dL) and glucose in the urine, insulin 
was included.

On the third day of hospitalization, after the second 
plasmapheresis, muscular strength significantly improved, 
together a decreased respiratory rate compared to the 
previous days. The patient was breathing spontaneously, 
supported by passive oxygen therapy using a venturi mask 
containing FiO2 0.6.

During the whole hospitalization, a total number of 5 
plasmapheresis treatments were performed. The patient’s 
condition improved significantly – respiratory failure and 
dysphagia subsided. Weakness of the bilateral lower limbs 
and radiculitis remained unchanged. The patient stayed in 
the intensive care unit (ICU) for two weeks.

He was discharged in a haemodynamically and respiratory 
stable condition, conscious in logical, verbal contact, to the 
Department of Neurology to continue treatment. The case 
report timeline is presented in Figure 1.

DISCUSSION

The prevalence of neurological complications in COVID-19 
patients is estimated to be 30% -80% of cases, depending on 
the severity of the disease [12]. Neurological complications 
may be caused directly by a viral infection or may occur as 
a consequence of treatment [13]. The cause of neurological 
disorders in COVID-19 may be a dysfunction of gas exchange 
in the lungs, leading to poor oxygenation of the brain, 
which may explain encephalopathy and other symptoms; 
however, despite several hypotheses in the literature, the 
pathophysiological mechanism of many neurological 
disorders as a result of COVID-19 remains unclear [14]. 
Berrra et al. hypothesized that the pathogenesis of GBS after 
COVID-19 may be also indirectly related to ICU treatment, 
thrombotic complications in coagulopathy, endotheliopathy, 
and/or vasculitis involving vasa nervorum [15]. Inadequate 
dosing of thromboprophylaxis in the population of critically 
ill COVID-19 patients may be one of the factors predisposing 
to neuropathies [16]. In addition, some patients have been 
diagnosed with autoimmune neurological disorders due to 
COVID-19, including Guillain-Barré Syndrome (GBS) [12]. 
GBS has also been reported in several people worldwide 
after COVID-19 vaccination. Furthermore, some studies 
suggest a link between GBS and different types of COVID-19 
vaccines [17].

The average time from the onset of infectious symptoms of 
COVID-19 to a presentation of GBS was two weeks, similar 
to other infections prior to GBS [18, 19]. The latency between 
COVID-19 infection and GBS was more than a week for 
most cases, but it should be taken into consideration that 
COVID-19 can initially be asymptomatic, which makes 
the latency duration arguably longer than reported. This 
suggests post-infectious immune pathogenesis rather than 
direct neural damage or a para-infective mechanism [18]. 
Currently, there are still no biomarkers with good sensitivity 
and specificity for GBS, and the diagnosis of GBS relies on 
the results of clinical, electrophysiological, and cerebrospinal 
fluid (CSF) examinations [19].

The basis for the diagnosis of Guillain-Barré syndrome 
is a clinical analysis of the patient, consisting of the search 
for symptoms based on the interview and the detection of 
symptoms in the psychical examination. The mandatory 
characteristics of the diagnosis to be made are a progressive 
weakness of the limbs, accompanied by decreased reflexes in 
the affected limbs. Factors supporting the diagnosis involve:

 – a progression of up to four weeks;
 – symmetry of motor and sensory deficit;
 – mild sensory involvement;
 – involvement of the cranial nerves (principally VII);

Figure 1. Timeline of clinical events, diagnostic and treatment interventions. Covid-19- coronavirus disease 2019, GBS 
Guillian-Barrè Syndrom, LP- lumbar puncture, PE- plasma exchange, FFP- fresh frozen plasma
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 – onset of recovery four weeks from the stop of progression, 
autonomic dysfunction;

 – absence of fever at onset, albuminocytological dissociation 
in CSF;

 – slow or blocked nerve conduction for several weeks on 
electroneuromyography [6].

The results of cerebrospinal fluid analysis reflect typical 
neurochemical results in GBS other than COVID-19. The 
latest analyses have shown that most COVID-19-related 
GBS patients observe: albumin-cytological dissociation, 
elevated protein levels, and normal white blood cell levels 
[20]. Laboratory tests, including glucose and electrolytes, 
may be helpful in the diagnosis of GBS in order to 
exclude other causes of flaccidity, such as hypoglycaemia, 
hypokalemia, periodic thyrotoxic-hypokalemic paralysis, 
hypomagnesemia, hypophosphatemia, hypothyroidism, or 
porphyria [10]. Isolated cases with positive anti-ganglioside 
antibodies have been observed in COVID-19-related GBS [19, 
20]. However, a positive test result can be helpful, especially 
when the diagnosis is questionable, but a negative test result 
does not exclude GBS.

Electrodiagnostic examinations are not necessary to 
diagnose GBS, but they can prove very helpful, especially 
for patients with unusual images of the disease and the 
differentiation of its subtypes. The most common findings 
were: decreased conduction speed, decreased amplitude of 
the functional potential of the muscles, and decreased/no 
sensory amplitude of the functional potential. As regards 
the distribution of the electrophysiological variants of GBS, 
several studies have shown that COVID-19-related GBS is 
mainly manifested as acute inflammatory demyelinating 
polyneuropathy – AIDP. To a lesser extent, cases of acute 
motor axonal neuropathy (AMAN), acute motor sensory 
axonal neuropathy (AMSAN), pharyngeal–cervical–brachial 
variant, and Miller-Fisher syndrome (MFS) have been 
reported [19, 20].

The patient described in the case report showed albumin-
cytological dissociation, i.e., an elevated CSF protein level 
and a standard number of CSF cells, which occurs in GBS 
[21]. The patient presented with typical GBS symptoms 
about two weeks after recovering from COVID-19. The 
literature indicates that two-thirds of GBS patients present 
with symptoms of infection within the past six weeks [22]. 
Reasons for admission of patients with GBS to the intensive 
care unit include respiratory failure, severe cardiovascular 
dysfunction, such as arrhythmias or significant changes in 
blood pressure, severe swallowing dysfunction or reduced 
cough reflex, and rapid progression of muscle weakness [21]. 
The described patient had most of the symptoms mentioned 
above, therefore, treatment was initiated in the ICU. During 
hospitalization, the patient developed hyperglycaemia 
(209 mg/dl) and the presence of glucose in the urine. Higher 
fasting plasma glucose levels are often seen in patients with 
cranial nerve involvement or autonomic deficits, which are 
associated with a poorer short-term prognosis; therefore, 
glucose monitoring is essential to predict the prognosis 
of patients with GBS. In addition, high levels of glucose 
in the cerebrospinal fluid are observed in approximately 
half of the patients and are significantly associated with 
severe GBS impairment [23, 24]. This factor is particularly 
evident in patients with diabetes or hyperglycaemia who 
experience an increased violation of the blood-brain barrier 

[20]. In addition, dysglycaemia is correlated with neurological 
disability at ICU discharge and may delay motor recovery in 
patients dependent on mechanical ventilation [25].

Treatment of inflammatory neuropathies, including GBS, 
includes immunomodulatory and immunosuppressive 
therapies such as intravenous immunoglobulin, 
corticosteroids, or plasma exchange [26–29]. Different 
treatment methods of GBS, their effectiveness, duration of 
use, and dosage are presented in Table 1 [28–33]. The patient 
was treated with plasmapheresis – a total of five procedures. 
One year after treatment, full recovery of muscle strength 
is thought to be more likely to occur with plasma exchange 
than with adjunctive therapy alone in adults with GBS [34].

Table 1. Different methods of treatment of GBS, their effectiveness, 
duration of use, and dosage [28–33]

Treatment 
methods

Plasmapheresis Proven 
effectiveness

Administered for 
1-2 weeks

Five exchanges, one 
volume of plasma each 
time (approximately 
50 ml/kg body 
weight). Mild GBS-2 
exchange. Moderate 
or heavy - minimum 4 
replacements

IVIg 
immunoglobulins

For five 
consecutive days

0.4 g/kg body weight per 
day - 2 g/kg total

Corticosteroids Lack of 
effectiveness

Interferon β-1a No direct 
confirmation 
of 
effectiveness

Brain-derived 
neurotrophic 
factor

Cerebrospinal 
fluid filtration

In patients with COVID-19-related GBS, the course of 
the disease is often severe with a high rate of respiratory 
dysfunction requiring mechanical ventilation and 
ICU hospitalization [35]. By analogy with classic GBS, 
approximately one-fifth of patients with COVID-19-related 
GBS required mechanical ventilation during hospitalization 
[19]. Men are at higher risk of contracting COVID-19 and 
have a relatively higher risk of developing severe COVID-19 
symptoms once they are hospitalized, and are more likely to 
require ICU admission [20]. This may be related to a generally 
shorter life expectancy or to higher circulating Angiotensin-
Converting-Enzyme 2 (ACE2) levels, the cellular receptor for 
SARS-CoV-2 [19, 20]. In addition, autonomic dysfunction, 
advanced age (average 60 years), and comorbid lung disease 
are associated with a long duration of mechanical ventilation 
and the need for tracheostomy. Serum biomarkers including 
low albumin, low immunoglobulin elevation, and high serum 
neurofilament light chain may also be associated with inferior 
outcomes [10].

Despite the severity of the disease, however, most patients 
showed clinical improvement with partial or complete 
remission of GBS symptoms after treatment, and the 
residual ones did not include motor activity. Therefore, 
the development of GBS seems to be related to COVID-19 
infection. In a recent meta-analysis [6] of 295 patients, 41 
had a complete recovery, 148 had general or unspecified 
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improvement of the symptoms, and 67 patients had residual 
muscle weakness. Few had residual cranial nerve symptoms, 
paresthesia, neuropathic pain, sensory loss, remained 
areflexia, or dysautonomic symptoms. Mortality is estimated 
at 9.1% while no clinical improvement was observed in 4,7% 
of patients [6].

Additionally, clinicians should also be aware that 
approximately one-third of COVID-19-related GBS patients 
may develop neurological symptoms despite the absence of 
clinical and/or radiological signs of pneumonia [19]. This 
is evidence that GBS may also develop in the context of 
an asymptomatic or oligosymptomatic COVID-19, which 
makes it more difficult to diagnose post-COVID-19 GBS and 
underlines the need for SARS-CoV-2 screening in all cases.

In conclusion, GBS should be considered a neurological 
complication of COVID-19 infection. Given that the most 
common symptoms of COVID-19 infection are respiratory 
infections and most Guillain-Barre patients usually 
mention infections before symptoms, GBS should therefore 
be considered a neurological complication of COVID-19 
infection. Early diagnosis of GBS in patients infected with 
COVID-19 is important because such a syndrome can be 
associated with a worrying evolution of their health condition 
requiring intensive therapy and mechanical ventilation. The 
described clinical case demonstrates that Guillain-Barré 
syndrome can occur as a complication of COVID-19, and 
plasmapheresis can be considered as an effective treatment 
modality in GBS.
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