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Abstract

Guillain-Barré Syndrome (GBS) is a leading cause of acute flaccid tetraplegia worldwide, with an incidence of 1-2
cases per 100,000 people per year. Characterized by an immune-mediated polyneuropathy, GBS often follows
infections or immunological triggers, including vaccinations. The syndrome is classified into three main subtypes
based on electrophysiological findings: acute inflammatory demyelinating polyneuropathy (AIDP), acute motor
axonal neuropathy (AMAN), and acute motor sensory axonal neuropathy (AMSAN). The pathophysiology of GBS
involves molecular mimicry between microbial antigens and nerve structures, particularly affecting gangliosides
and myelin proteins. Diagnosis primarily relies on clinical history, with lumbar puncture and electroneuromyogram
used to confirm and differentiate subtypes. Treatment includes intravenous immunoglobulins or therapeutic
plasma exchange associated with symptomatic treatment, especially mechanical ventilation if needed. Prognosis
is generally favorable with a low mortality rate (<5%) overall, but neurological sequelae can occur. Current
research continues to explore novel therapeutic approaches, including complement-targeted therapies. Despite
advancements, progress in specific treatments has been limited, and ongoing evaluation of potential biomarkers
such as neurofilament light chains may enhance prognosis prediction and management strategies.
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Introduction

The Guillain-Barré syndrome (GBS) is the leading cause
of acute flaccid tetraplegia worldwide, with an incidence
of approximately 1-2 cases per 100,000 inhabitants per
year [1-3]. The incidence is slightly higher in men than in
women (sex ratio of 1.5) and increases with age, although
it can occur at any age [1, 4]. GBS is an immune-medi-
ated polyneuropathy often triggered by an infection or
another immunological event, such as vaccination. Diag-
nosis is primarily based on anamnesis and clinical evalu-
ation. Additional tests, including lumbar puncture and
electroneuromyogram (ENMG), can often remain nor-
mal in the early stages and are generally used to rule out
other differential diagnoses. Admission to the ICU is nec-
essary in cases of respiratory failure (30% of cases, with
20% needing mechanical ventilation), impaired swal-
lowing or dysautonomia (10% of cases) [2]. Treatment
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options include intravenous immunoglobulins or thera-
peutic plasma exchange, alongside supportive care. The
long-term prognosis is generally favorable, with a mor-
tality rate of less than 5%, although neurological sequelae
can occasionally occur.

Although this syndrome may have been partially
described in 1859 by Landry as “ascending paralysis,” it
was definitively characterized as a distinct nosological
entity in 1916 by Guillain, Barré, and Strohl [5, 6]. Their
description included the clinical presentation, the bio-
chemical feature of albumin-cytological dissociation, and
electrophysiological findings, distinguishing GBS from
other neuropathies, notably infectious neuropathies such
as acute anterior poliomyelitis. GBS is classically divided
into three types: acute inflammatory demyelinating poly-
neuropathy (AIDP), acute motor axonal neuropathy
(AMAN), and acute motor sensory axonal neuropathy
(AMSAN) [1, 2].

In this narrative review, we will successively discuss the
triggering events of GBS, its pathophysiology, the clas-
sical clinical presentation, its diagnosis, the treatment
strategies, the complications that can occur and the out-
come, especially in severe forms requiring ICU.
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Triggering events
A few years after the initial description of GBS, physi-
cians noticed a temporal link between symptom onset
and recent infections, highlighting an abnormal immune
response as a trigger [2, 7]. Indeed, two-thirds of GBS
cases are preceded by an acute infectious event, as indi-
cated by medical history and serological data (Fig. 1).
Campylobacter jejuni is the most frequently identified
infectious agent, particularly in Asia, where it accounts
for about half of the cases [8—10]. Other bacterial trig-
gers include Mycoplasma pneumoniae and Haemophilus
influenzae [11], while viral triggers include cytomegalo-
virus, Epstein-Barr virus, Influenza-A virus [12], Hepati-
tis E virus [13], and arboviruses (Chikungunya, Dengue,
and Zika viruses) [14, 15]. Whereas some associations
have been proposed on case-series, six infectious agents
have been conclusively associated with GBS through
well-designed case-control studies: Campylobacter jejuni,
cytomegalovirus, Epstein-Barr virus, Hepatitis E virus,
Mycoplasma pneumoniae, and Zika virus [1, 2]. There
have also been reports of GBS following SARS-CoV-2
infection [16].

More rarely GBS has been reported post-vaccina-
tion, particularly after the Semple type rabies vaccine
and various influenza vaccines, with an incidence of
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Fig. 1 Pathophysiology of Guillain-Barré syndrome
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A, schematic view of the peripheral nerve showing the axon, the myelin sheath and the saltatory conduction from one node of Ranvier to another in
normal condition; B, schematic view of the node of Ranvier showing voltage-gated sodium channel and gangliosides; C, immune system recognizes
gangliosides expressed on the surface of Campylobacter jejuni and induces the production of gangliosides antibodies that are able to fix gangliosides
expressed on the node of Ranvier; this correspond to what is coined as molecular mimicry. Antibodies fixation will lead to complement activation and

then after macrophage recruitment
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approximately 1 case per 100,000 vaccinations. The risk
of GBS following influenza vaccination is lower than
after an influenza infection however [12]. Cases have also
been reported after vaccinations against Human Papil-
loma virus, measles, mumps, rubella, meningococcus (tet-
ravalent conjugate), and SARS-CoV-2 [1, 2]. However,
the association with SARS-CoV-2 vaccines should be
viewed in the context of a global mass vaccination cam-
paign [16]. Globally, the protection offered by vaccination
against infections that may cause GBS outweighs the risk
of developing GBS following vaccination.

Other triggers include immunotherapies (anti-tumor
necrosis factor, type I interferons, immune checkpoint
inhibitors), chemotherapies (platin salts, brentuximab),
surgery, or traumatic brain injury [17-19].

Pathophysiology

GBS is classified into three subtypes based on electro-
physiological findings: AIDP, AMAN and AMSAN. The
pathophysiology of AMAN and AMSAN is the best
understood, primarily attributed to molecular mimicry
between infectious agent epitopes and nerve structures
[20]. IgG antibodies targeting gangliosides, especially
GM1 and GD1a at Ranvier nodes, have been identified in
these subtypes (Fig. 1) [21-23]. In animal models, GBS-
like symptoms can be induced by immunizing against
these gangliosides, demonstrating a high homology
between these nerve surface gangliosides and the glycan
structures of various infectious agents [23]. This molecu-
lar mimicry hypothesis is well-documented, particularly
for Campylobacter jejuni [9, 21-24]. Evidence suggests a
similar mechanism for AIDP, with antibodies targeting
myelin proteins and structures at the nodes of Ranvier,
although the specific target antigens remain unknown
[25]. The complement pathway, initiated by C1q binding,
plays a crucial role, with C3 fragment deposition being
more pronounced in GBS patients than in healthy con-
trols [26].

Although a neuromuscular biopsy is not required for
diagnosis, pathological data show complement deposi-
tion and macrophage infiltration in AIDP [27], AMSAN,
and AMAN cases, with T lymphocytes commonly found
in AIDP [26]. Myelin degradation in AIDP leads to con-
duction velocity reductions, while functional blockades
characterize AMAN and AMSAN, disrupting nerve
impulses due to Na+/K+ ATPase blockade at Ranvier
nodes [28, 29]. While molecular mimicry is a key factor
in GBS pathophysiology, other factors, including genetic
predispositions, remain largely underexplored [30-33].
Only a small percentage of Campylobacter jejuni infec-
tions lead to GBS, with certain strains linked to out-
breaks [34, 35]. While most patients experience only one
GBS episode, 2-5% may have recurrent episodes [36,
37]. Recently, antibodies targeting antigens at the node
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of Ranvier or the paranode have been implicated in GBS
and in treatment-resistant chronic inflammatory demy-
elinating neuropathies (also called auto-immune nodo-
paranodopathies) [38—40]. Interestingly, some of these
patients initially presented with an acute clinical pattern
closely resembling GBS [40]. This observation has led
experts to speculate that certain cases of GBS, especially
those responding poorly to treatment, may be associated
with antibodies against proteins such as neurofascin or
contactin [41, 42].

Although most patients recover spontaneously, irre-
versible damage can occur due to secondary axonal
degeneration, resulting from persistent blockades or pro-
longed axonal denudation [43, 44].

Clinical presentation

Classical presentation

GBS typically presents as a rapidly progressing, ascending
symmetrical sensorimotor deficit [45]. It evolves through
three distinct phases: progression, plateau, and recovery.
In its classic form, patients often first experience with
sensory disturbance (paresthesia, ataxia, radicular pain)
in the lower limbs, which gradually ascends to the upper
limbs over days—rarely hours—followed closely by motor
deficits [1, 2, 45]. Initially, tendon reflexes may be pres-
ent but will progressively decrease and eventually disap-
pear (Table 1). Radicular pain and severe lumbar pain
are common and can complicate the initial diagnosis,
sometimes appearing as the first signs of the disease. The
progression phase lasts, by the definition, less than four
weeks, typically less than two weeks in 80% of cases [1,
2, 46]. This timing enables to distinguish GBS from other
forms of subacute or chronic neuropathies for which an
extensive work-up is mandatory [42, 47]. At the peak of
the disease, motor symptoms can lead to tetraplegia, as
well as paralysis of the facial, pharyngeal, and laryngeal
muscles, resulting in impaired swallowing and aspira-
tion. Involvement of the respiratory muscles can lead to
respiratory failure, necessitating mechanical ventilation
[1, 2, 46]. Dysautonomia, characterized by blood pressure
and pulse lability, is also common. Patients may experi-
ence cardiac arrhythmias, blood pressure instability, uri-
nary retention, or functional ileus [48, 49]. Dysautonomia
is more frequent in severe cases, but it can occasionally
present as a primary feature with minimal sensorimotor
impairment.

Overall, 20% of patients require mechanical ventilation,
and 10-20% experience significant dysautonomia during
the acute phase. Some patients endure severe pain that is
difficult to manage despite multiple analgesic treatments
[50], while others may primarily experience ataxia.

The plateau phase follows, during which symptoms sta-
bilize and can last from a few days to several weeks, or
even months in the most severe cases, such as those in
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Table 1 Guillain-Barré syndrome diagnostic criteria according to Brighton’s collaboration group. According Shahrizaila et al. Lancet

2021

Brighton Collaboration (level of diagnostic certainty)

Level 1 (highest) Level 2 Level 3 Level 4 (lowest)
Clinical features
Bilateral and flaccid weakness of limbs Yes Yes Yes
Decreased or absent deep tendon reflexes Yes Yes Yes
Absence of alternative diagnosis Yes Yes Yes Yes
Additional clinical features
Monophasic course, time between onset and plateau 12 h to 28 days Yes Yes Yes
Relative symmetry
Mild sensory symptoms or signs
Progress (usually after 2-4 weeks of plateau)
Cranial nerve involvement (facial, bulbar and oculomotor)
Autonomic dysfunction
Absence of fever at the onset of neuritic symptoms
CSF analysis
CSF white cells count < 50/microL (usually < 10) Yes Yes*
CSF protein raised (after week 1) Yes Yes*
Nerve conduction studies
Consistent with conduction slowing and block Yes Yes*
Abbreviations: CSF, cerebrospinal fluid, * needed to have definite GBS
Typical GBS Paraparetic Pharyngocervico Diplegia and Miller-Fisher Bickerstaff
form brachial form paresthesia form syndrome encephalitis
2272
Y I_I O
lto2/ ~5% ~ 3% ~1% 30% in Asia ~2%
100000 5to 8% in Europe and

Fig. 2 Different forms of Guillain-Barré syndrome

North-America

Black areas represent localization of the neurological symptoms. The blurred representation stands for ataxia. The bed represents altered consciousness

ICU with a severe tetraplegia or a locked-in syndrome
[43, 44, 51, 52]. The recovery phase follows, which can
extend over several months.

Atypical presentation

Atypical presentations of GBS have been described, as
reviewed by Yuki and Wakerley [53-58] (Fig. 2). The
most common variant is Miller-Fisher syndrome, char-
acterized by ophthalmoplegia, ataxia, and areflexia [59,
60]. This variant is considered a specific form of AMAN
and is often associated with positive anti-GQ1b antigan-
glioside antibodies. Miller-Fisher syndrome can prog-
ress to a more typical GBS presentation, with symptoms
descending from the initial signs to tetraplegia. Bicker-
staff’s brainstem encephalitis, which combines GBS-like

symptoms with altered consciousness, is a very rare
entity [54, 61]. It may result from the direct action of
anti-GQ1b antibodies on the ascending reticular activat-
ing system in the brainstem. When a GBS patient exhib-
its altered consciousness, more common complications,
such as hyponatremia or posterior reversible encepha-
lopathy syndrome secondary to extreme blood pressure
fluctuation in the context of dysautonomia should be
considered (see below) [49].

Diagnosis

The diagnosis of GBS is primarily clinical, with lumbar
puncture and ENMG used to confirm the diagnosis and
exclude differential diagnoses (Table 2). The first set of
diagnostic criteria was proposed by the National Institute
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Table 2 Differential diagnosis of Guillain-Barré syndrome and its atypical forms
Guillain-Barré syndrome
Transverse myelitis

Mycoplasma pneumoniae

Herpes simplex virus — 1 and — 2, cytomegalovirus, Epstein-Barr virus, varicella zoster virus
Post-infectious myelitis
Initial manifestation of demyelinating disease (multiple sclerosis, neuromyelitis optica, etc.)
Nitrogen protoxide (therapeutic and recreational use)
Spinal cord lesion
Spinal compression (discal protrusion, epidural abscess or hematoma)
Anterior spinal cord artery occlusion
Acute, subacute and chronic neuropathies
Infections (Diphteria, West-Nile virus, HIV, tick paralysis, Lyme disease, etc.)
Toxins or fish consumption (tetrodotoxine, lead, thallium, arsenic, etc.)
Drugs (cisplatine, brentuximab, etc.) *
Carential neuropathies (B1, B9, B12 vitamins)
Diabetes mellitus neuropathy
Hematological malignancies (MGUS, POEMS syndrome, CANOMAD, etc.)
Sarcoidosis
Porphyria
Acute onset CIDP and auto-immune nodopathies (anti-neurofascein 155, anti-contactin-1 and probably anti-Caspr1 and anti-pan-neurofascein) 3
Anterior horn cells disease / lower motor neuron syndrome
Poliomyelitis, non-poliomyelitis enteroviruses (enterovirus 71), West-Nile virus
Herpes simplex virus — 1 and — 2, cytomegalovirus, Epstein-Barr virus, varicella zoster virus *
Rabies, HIV
Neuromuscular junction disease
Myasthenia gravis
Lambert-Eaton syndrome
Botulism (and adverse effect of therapeutic use of toxin botulinium)
ICU acquired weakness (neuropathy)
Muscles diseases
Acute myositis
Periodic paralysis and electrolytical disturbances (hypokaliemia, hypophosphatemia, hypermagnesemia, etc.)
Polymyositis and dermatomyositis
Mitochondrial diseases
Somatoform diseases
Miller-Fisher syndrome and Bickerstaff encephalitis
Myasthenia gravis
Brainstem stroke
Diphteria neuropathy
Botulism (and adverse effect of therapeutic use of toxin botulinium)
Rhombencephalitis
Infectious (listeria spp, tuberculosis, brucellosis, Lyme disease, virus herpes simplex — 1 et -2, Epstein-Barr virus, JC virus, toxoplasma spp, cryptococ-
cosis, SARS-CoV2)
Inflammatory (multiple sclerosis, neuromyelitis optica, sarcoidosis, Behcet disease, neurolupus, etc.)
Tumors (lymphoma, etc.) and paraneoplastic syndromes
Meningitis (inflammatory, infectious, carcinomatous and lymphoma)
Gayet-Wernicke encephalopathy
* could also represent triggers of GBS. $ these nosological entities have been described very recently and their detailed clinical spectrum is not entirely known

Abbreviations: CANOMAD, chronic ataxic neuropathy, ophthalmoplegia, M-protein, cold agglutinins, and disialosyl antibodies (GD1b and GQ1b among others);
Caspr1, contactin-associated protein 1; CIDP, chronic inflammatory demyelinating neuropathy; JC virus, John Cunningham virus; HIV, Human immunodeficiency
virus; MGUS, monoclonal gammopathy of undetermined significance; POEMS, polyradiculoneuropathy, organomegalia, endocrinopathies, M component and skin;
SARS-CoV2, severe acute respiratory syndrome coronavirus 2
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of Neurological Disorders and Stroke (NINDS) in 1978
[62]. In 2011, an international committee of experts
convened in Brighton to update these criteria, aiming
to standardize epidemiological and pharmacovigilance
studies (Table 1) [63]. Notably, neither the NINDS nor
the Brighton criteria require additional diagnostic tests
for a diagnosis of “probable GBS”. However, the Brighton
criteria include lumbar puncture and ENMG results for
confirming a diagnosis of “definite GBS”.

Lumbar puncture

The primary purpose of a lumbar puncture in GBS
evaluation is to exclude other potential diagnoses (e.g.
Lyme disease, or varicella-zoster virus infection and
other infections mainly). In the absence of conditions
like diabetes mellitus or spinal compression, the pres-
ence of albumin-cytological dissociation—characterized
by elevated protein levels with fewer than 10 cells per
uL—is highly indicative of an inflammatory polyradicu-
litis [1, 2, 5, 45]. However, albumin-cytological dissocia-
tion may be absent in up to 50% of cases during the first
week of symptom onset and in 10-30% of cases during
the second week. While a mild cellular response can
occasionally occur, cell counts rarely exceed 50 cells per
uL. A pleocytosis between 10 and 50 cells per pL should
prompt further investigation, as it may suggest an alter-
native diagnosis (e.g. infectious polyradiculonevritis
mainly) (Table 2) [42, 46]. A lumbar puncture is partic-
ularly crucial when bilateral facial palsy or a cutaneous
vesicular eruption is present, as these symptoms may
indicate Lyme disease or varicella-zoster virus infection.
If the CSF analysis is normal, it is not necessary to repeat
it if the diagnosis is otherwise confirmed.

Electroneuromyogram

Like lumbar puncture, ENMG can initially yield normal
results if performed early after symptom onset (in the
first week). However, when abnormal, ENMG can con-
firm the diagnosis of GBS and help distinguish between
its subtypes: AIDP, AMAN, and AMSAN [1, 2, 45, 64,
65]. Nerve conduction abnormalities are most pro-
nounced around two weeks after symptom onset. Thus,
if an ENMG has been performed in the first week and
is normal a second one should be performed about one
week later.

Typically, ENMG should be conducted on all four
limbs, examining at least four different motor nerves
and three sensory nerves, along with H reflexes and F
waves. In AIDP, ENMG findings may include increased
distal motor latencies, decreased conduction velocities,
prolonged F wave latencies, temporal dispersion, and
conduction block [29]. In AMAN, reduced amplitudes of
motor waves are observed, while AMSAN presents with
decreased amplitudes in both motor and sensory waves.
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Some cases of AMAN and AMSAN may also exhibit
conduction block [28]. The ENMG is important to per-
form for diagnostic purposes and to rule out differential
diagnoses. However, its performance should not delay
the initiation of immunomodulatory treatment in case of
clinical suspicion. It is often beneficial to perform ENMG
twice to accurately differentiate between these subtypes,
as initial testing can sometimes be inconclusive or fail
to correctly classify the subtype [64, 66]. EMG may also
be useful for prognostic purposes [119]. Nevertheless, in
ICU, ENMG can be compromised by artefacts that can
preclude a correct analysis.

Other exams

Apart from EMG and lumbar puncture, the most impor-
tant examination is probably a spinal cord MRI in cases
of suspected spinal cord lesions. The measurement of
anti-ganglioside antibodies has limited diagnostic value
for several reasons: the variability in analysis kits and
their sensitivity, the delay of several weeks before results
are available, and the low positivity rate observed in
Europe [42]. However, in specific forms like Miller-Fisher
syndrome, their presence is a significant diagnostic clue.
Similarly, while infectious disease serologies can pro-
vide insights into the epidemiology of GBS, they are not
crucial for diagnosis. Other microbiological techniques,
such as cultures or PCR, are less useful given the post-
infectious nature of the disease.

A minimal etiological work-up, as recommended for
neuropathy, could include the following: a complete
blood count, electrolytes with creatinine, HbAlc, B12
and folate levels, HIV serology, and serum protein elec-
trophoresis and immunofixation. In cases of atypical
presentation or nitrous oxide consumption, measuring
homocysteine and methylmalonic acid levels can be use-
ful [67, 68].

In certain situations, particularly with asymmetri-
cal presentation or very acute onset (<12 h), a cerebral
or spinal MRI may be necessary to rule out a stroke.
Recently, studies have suggested that nerve sonography
could help in the diagnosis, as GBS patients often show
enlarged nerve roots and trunks compared to controls
[69, 70]. Although still preliminary, this technique could
be particularly useful in the ICU. Additionally, elevated
levels of neurofilament light chains have been observed
in GBS patients, with their increase potentially correlat-
ing with disease severity and prognosis [71-73].

Differential diagnosis

The main differential diagnoses of GBS include infec-
tious and inflammatory myelitis and infectious myelo-
radiculitis (Table 2). The presence of a sensory level and
early bladder sphincter dissynergia even in the absence
of a pyramidal syndrome should raise suspicion of a
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spinal cord lesion. Infectious myeloradiculitis caused by
varicella-zoster virus or Lyme disease can present with
similar symptoms. Vesicular lesions in specific derma-
tomes for varicella-zoster virus or facial diplegia in Lyme
disease are highly suggestive. A lumbar puncture can
help establish the correct diagnosis. Acute inflammatory
neuropathy can also occur in the context of HIV serocon-
version, but these cases are typically subacute, develop-
ing over more than four weeks and often associated with
meningitis on lumbar puncture.

Some inflammatory neuropathies linked to systemic
diseases, malignant hemopathies, or sarcoidosis can
present acutely. An etiological work-up and thorough
anamnesis are crucial for accurate diagnosis. A history
of psychiatric symptoms, depression, or abdominal pain,
especially if accompanied by dark urine, may suggest
porphyria in cases of neuropathy with axonal impair-
ment. Brainstem stroke is generally not a true differential
diagnosis, as the mode of onset—sudden versus progres-
sive—and brain MRI findings can easily differentiate it.

Occasionally, certain forms of diabetic neuropathies
or alcoholic neuropathies can present acutely and mimic
GBS. Additional differential diagnoses are listed in
Table 2.

About 5% of patients initially diagnosed with GBS are
finally diagnosed as having acute-onset chronic inflam-
matory demyelinating polyradiculoneuropathy [42, 47]
(Table 3). This distinction is important since the treat-
ment strategy slightly differs (repeated IV-Ig adminis-
tration or use of corticosteroids). A very few patients
diagnosed initially as GBS and responding poorly to
treatment IV-Ig or TPE may have auto-immune para-
nodopathy that constitute a recently described disease
where antibodies directed against nodal or paranodal
antigens (neurofascein 155, Caspr-1 or contactin) have
been detected [39, 40]. Those antibodies might be look
for in case of poor treatment response (see treatment
section).
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Complications

Dysautonomia

Depending on the criteria used for diagnosis, between
10% and 50% of GBS patients experience dysautonomia
due to autonomic nervous system involvement [48, 49,
74, 75]. However, it is crucial to rule out other causes of
hypotension or cardiac arrhythmias, such as sepsis sec-
ondary to nosocomial infection, bleeding, or pulmonary
embolism, before diagnosing dysautonomia.

Symptoms of dysautonomia include blood pressure
fluctuations, cardiac arrhythmias, ileus, and urinary
retention. The most common symptoms are sinus tachy-
cardia, elevated blood pressure, and blood pressure
instability [49, 74]. Unfortunately, there is no consen-
sus definition of dysautonomia in GBS, and no specific
recommendations on how and when to assess it. Some
authors suggest diagnosing dysautonomia if systolic
blood pressure varies by more than 85 mmHg within the
same day without any confounding cause. This thresh-
old is considered more sensitive than the previously
proposed 40 or 50 mmHg daily variation [74]. Patients
with blood pressure instability and tachycardia may be
at a higher risk of cardiac arrhythmias, especially asys-
tole. Although some data suggest that dysautonomia can
occur in mild forms of GBS, the risk appears more prom-
inent in severe cases presenting with tetraplegia, respira-
tory impairment, and swallowing difficulties during the
ascending or plateau phase [74, 75].

23% of GBS patients have a heart rate above 100 beats
per minute, rising to 75% among those requiring mechan-
ical ventilation [75]. Even minimal stimulation can trig-
ger severe bradycardia in these patients. In the most
severe cases, mild activities such as tracheal suctioning,
intubation, mouth care, or bathing can provoke severe
dysautonomia symptoms, particularly bradycardia. Some
teams recommend having 1 mg of IV atropine read-
ily available for severe dysautonomia. Outside of severe
bradycardia, conservative management is generally pre-
ferred. It is risky to use antihypertensive drugs or anti-
arrhythmics unless absolutely necessary. A pacemaker
is rarely indicated. Ileus is frequently problematic and
can lead to functional bowel obstruction. Maintaining

Table 3 Suspicious features for an acute onset chronic demyelinating inflammatory polyneuropathy rather than a GBS

Major features

Minor features

Progression > 8 weeks
More than 3 treatment related fluctuations
Slower progression (possibly > 2 weeks from onset to nadir)

No facial or bulbar weakness

No respiratory weakness

No preceding infection

Absence of IgG anti-ganglioside antibodies

Marked sensory abnormalities (including ataxia)

Ultrasound evidence of widespread peripheral nerve enlargement

Early significant reduction in motor nerve conduction
velocity

Antibodies against nodal-paranodal antigens should be tested (important for treatment options)
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normal potassium levels and avoiding sedatives is advis-
able. Posterior reversible encephalopathy syndrome due
to extreme blood pressure fluctuation is possible (7% of
dysautonomic patients), and may be exacerbated by IV
immunoglobulin treatment [49]. Takotsubo cardiomy-
opathy is another rare life-threatening complication of
GBS, probably enhanced by dysautonomia, secondary to
the activation of the sympathetic nervous system and an
increase in catecholamines [120].

Salt wasting syndrome or inappropriate secretion of
antidiuretic hormone

The exact nature of hyponatremia in GBS remains
debated. Some experts suggest that hyponatremia is pri-
marily due to salt-wasting syndrome [76-78]. A recent
pathophysiological study proposed that this could be
linked to altered adrenal gland autoregulation due to
autonomic nervous system dysfunction, although fur-
ther confirmation is needed [78]. IV immunoglobulin
can also contribute to hyponatremia by increasing serum
protein levels, leading to pseudohyponatremia. Clinically,
hyponatremia typically responds to the administration
of sodium chloride, either intravenously or orally, with
the dosage adjusted based on urinary sodium losses. It is
important to note that hyponatremia can exacerbate neu-
rological symptoms.

Vivid Dreams

GBS patients can occasionally experience altered
sleep with depersonalization symptoms, described as
vivid dreams, which may be misdiagnosed as delirium
[79]. These symptoms may be underdiagnosed, espe-
cially in severe patients on MV, where communication
is impaired. In cases where such complaints arise in
patients not yet on MV, consideration should be given to
transferring them to the ICU, as these symptoms could
be associated with dysautonomia and a more severe
illness.

Treatment strategies in Guillain-Barré syndrome

Specific treatments

Treatment strategies for GBS have been extensively doc-
umented and summarized in Cochrane reviews [80-82].
The European Academy of Neurology recently published
guidelines [42]. The standard of care involves the admin-
istration of immunotherapy, either therapeutic plasma
exchange (TPE) or intravenous immunoglobulins (IV-Ig)
for patients still in the ascending phase, ideally in the first
2 weeks of symptom’s onset (Table 4) [42]. TPE was the
first validated as a treatment for GBS in the 1980s, with
several randomized controlled trials (RCTs) demonstrat-
ing that it improved the proportion of patients able to
walk without aid at one month compared to placebo [80].
Whereas it has been shown that 6 TPE was not better
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than 4 even in severe patients that were mechanically
ventilated, it has been shown that 2 TPE was better than
placebo in patients with mild GBS [83]. Studies showed
also that using fresh frozen plasma as replacement fluid
was not superior to using albumin and crystaloids but
was associated to more side-effects [83, 84]. It should be
noted that risk of bleeding, infection and severe cardio-
vascular instability are a classical counter-indication for
TPE or should be at least discussed. Recent European
Academy of Neurology guidelines recommend, if TPE is
chosen, to perform 4 to 5 TPE over one to 2 weeks for a
total exchanged volume of 12 to 15 L [42].

In the 1990s, RCTs compared IV-Ig with TPE found no
significant difference in the primary outcome of patients
being able to walk without aid at one month [81]. The
recommended dosage for patients unable to stand-up is
0.4 g per kg per day for 5 days [42]. A more rapid admin-
istration (2 days versus 5 days) could be associated to
more treatment related fluctuations and should thus be
discouraged [81, 85]. Recently, the Erasmus group in the
Netherlands conducted a randomized, double-blinded,
placebo-controlled trial to test the efficacy of a second
course of IV-Ig, 2 g/kg administered over 5 days, admin-
istered 7 to 9 days after the initial course, in patients with
a poor prognosis, assessed by a modified Erasmus Guil-
lain-Barré syndrome Outcome Score>6 [86]. This trial,
which included 93 patients, did not show any significant
difference in the primary outcome, the Guillain-Barré
syndrome disability score at 4 weeks post-inclusion, nor
any outcome measure but the second course was associ-
ated with more frequent thromboembolic complications.

In current clinical practice, most GBS patients are
treated with a single course of IV-Ig, as it can be admin-
istered by non-specialized teams and does not require
the specific equipment needed for TPE. Nevertheless,
TPE could be efficient in auto-immune para-nodopa-
thies resistant to IV-Ig [87]. Some limited data suggest
that IV-Ig could be associated with a lower duration of
mechanical ventilation [88]. The environmental impact
has, until now, nevertheless not be evaluated.

One recurrent discussion in ICU is whether a mechani-
cally ventilated patients should be treated by a sec-
ond course of IV-Ig or a switch from IV-Ig to TPE or
from TPE to IV-Ig for insufficient or no response at one
month. This question is insufficiently addressed today in
the literature but the guidelines recommend against an
alternative treatment (TPE or IV-Ig) as they do not rec-
ommend to administer IV-Ig immediately after TPE [42].
One RCT comparing TPE, IV-Ig and IV-Ig started after
the last TPE did not found any difference in outcome [89]
and as the efficacy of IV-Ig and TPE seems similar, the
experts consider that the effect of TPE after IV-Ig has no
reason to differ.
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Table 4 Treatment strategies in Guillain-Barré syndrome
Specific GBS treatments
Treatment Modalities Dosage
Therapeutic plasma exchange 4 to 5 sessions in the severe ICU One
forms course of
Replacement solute: Albumin 12to15L
5% (or fresh frozen plasma if in4to5
altered blood coagulation, e.g. exchanges
fibrinogen<2 g/L) over 1-2
weeks
IV-immunoglobulins Administration over 5 days (more  Total dos-
rapid administration could be as-  age of 2 g/
sociated with more TRFs) kg (0.4 g/
kg for 5
days) IV
Second course Only in case of TRFs Total dos-
ageof 29/
kg (0.4 g/
kg for 5
days) IV

Switch of TPE to IV-Ig or IV-Ig to TPE

Corticosteroids

Symptomatic treatments
Mechanical ventilation: (see Fig. 2)
Pain management:

Not recommended (even if no -
clear improvement or deteriora-

tion occurs)

In auto-immune nodopathies, TPE
might be effective whereas IV-Ig

are not

Not recommended -

- Antiseizure medications used for neuropathic pain, particularly gabapentin and pregabalin or tricyclic antidepressants. Carbamazepin that has
been tested is not preferred due to possible drug interaction. Paracetamol can be problematic due to possible mild liver enzyme elevation in the
initial phase. The use of local anesthetics, especially lidocaine 5% plaster might be discussed.

Prevention of further complications:
- Thromboembolic events prevention

- Early mobilization and appropriate positioning to prevent contractures, to avoid equinus varus and the development of osteoma

- Bowel dysfunction close surveillance
- Glucose level monitoring

Abbreviations: Ht, hematocrit; 1V, intravenous; IV-lg, IV immunoglobulins; TPE, therapeutic plasma exchange; TRFs, treatment related fluctuations

This former question is slightly different from the case
of a patient that initially improved or stabilized with
treatment, and who secondarily deteriorates with a neu-
rological worsening. This condition is called treatment
related fluctuations and might be present in 10% of GBS
patients according to one study [47, 90]. These fluctua-
tions might beneficiate from a re-treatment with either
IV-Ig or TPE according to observational studies, i.e. no
RCT available [42].

In patients with poor response to treatment, continu-
ous worsening, or relapse after treatment, testing for
antibodies against nodal-paranodal antigens might be
valuable [39, 40, 42].

It should be noted that several well-designed studies
have assessed the effectiveness of corticosteroids, admin-
istered either orally or intravenously. These studies, sum-
marized by the Cochrane group, consistently found no
beneficial effect [82]. Some prospective studies even sug-
gested a potential harm with a worsening of symptoms

when corticosteroids were used in this context. Conse-
quently, corticosteroids are not recommended for the
treatment of GBS [42].

Symptomatic treatments

In addition to specific treatments, it is crucial to manage
respiratory failure, alleviate pain, dysautonomia and pre-
vent decubitus complications in GBS patients.

i. Mechanical Ventilation.
a. Need for mechanical ventilation.

Various studies have suggested that delayed use of
mechanical ventilation (MV) in GBS was associated with
increased morbidity, including aspiration pneumonia
and cardio-respiratory arrest [91-93]. However, a recent
monocentric randomized trial including 55 patients did
not found any difference in the incidence of pneumonia
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between patients with early VM and those with delayed
VM [94].

Although the criteria for initiating MV have long been
based on expert opinion and small retrospective stud-
ies, a few larger-scale studies have established robust
criteria. A large French retrospective study identified six
independent predictive risk factors for the need for MV:
inability to cough (OR 9.09), inability to abduct shoulder
to horizontal (OR 2.99), neck flexion weakness (OR 4.34),
GBS disability grade >4 (wheelchair bound or bedridden)
(OR 2.53), a delay of less than 7 days between symptom
onset and hospital admission (OR 2.51), and liver cytoly-
sis (OR 2.09) (Table 5) [95]. The presence of four of these
criteria was associated with an 85% risk of requiring MV.
Additionally, the presence of dysautonomia has also been
identified as a risk factor for requiring MV. The EGRIS
(Erasmus GBS Respiratory Insufficiency Score) [96] and
mEGRIS (modified EGRIS) scores [97] (Table 5), vali-
dated on an international cohort, assess the risk of respi-
ratory failure within the first week after admission based
on three factors: the time between disease onset and
admission, bulbar involvement, and the MRC score [96—
98]. Clinically, assessing the patient’s ability to lift their
head off the bed and perform forced vital capacity is a
common practice (Fig. 3) [99-101]. A single breath count
(SBC), where the patient takes a maximal inspiration and
counts without taking another breath, is sometimes used
as an approximation [102]. Inability to lift the head and
an apneic count below 15 have been proposed as good
markers for the need for mechanical ventilation (Table 5).
If forced vital capacity is measured at the bedside, a
value below 20 ml/kg or a 50% decline in 24 h is consid-
ered a strong prognostic factor and indicates an already
advanced diaphragmatic dysfunction and should lead to
prompt intubation [42]. Pulse oximetry is rarely useful,
as oxygen desaturation typically occurs late in restrictive
respiratory insufficiency. Some electrophysiological data,
such as the amplitude of the diaphragmatic muscle action
potential, have been explored to predict the need for MV,
but with rather disappointing results.

For intubation, presence of significant dysautono-
mia should favor the use of non-hypotensive induction
agents.

Non-invasive ventilation (NIV) is usually contraindi-
cated in the presence of swallowing disorders, bilateral
facial paralysis, or ineffective cough. NIV seems thus not
appropriate in the GBS due to the lack of rapid improve-
ment in respiratory function within a few hours. How-
ever, it can be used for preoxygenation.

b. Timing of tracheostomy.

The duration of MV is often prolonged in GBS with
median MV times estimated between 21 and 28 days
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[93, 95-98]. The lack of foot flexion ability at the end of
immune therapy was proposed as a good bedside predic-
tor of prolonged duration of MV in one study [103]. In
a study including 212 GBS patients hospitalized in ICU
from 2001 to 2011, 22 (10%) required mechanical ventila-
tion for more than two months, with an average time to
decannulation from tracheostomy of three months [44].
Risk factors for prolonged ventilation include the sever-
ity of motor deficit, the severity of axonal involvement on
ENMG, advanced age, and a history of lung disease [93,
100]. In the absence of strong data, it seems reasonable
to consider a tracheostomy in a patient who remains ven-
tilator-dependent after 2 weeks and has failed multiple
weaning trials, as well as in a patient who has had at least
one failed extubation. The advantages of tracheostomy in
these conscious patients might include greater comfort,
earlier and safer mobilization to a chair, improved oral
hygiene, facilitated communication, and better assess-
ment of swallowing and bulbar function during weaning
[104]. The presence of a tracheostomy allows for gradual
discontinuation of respiratory assistance while keeping
the cannula in place until adequate secretion clearance is
restored. Dysphagia due to persistent laryngeal sensory
deficit could contribute to delayed decannulation [105].

c. Mechanical ventilation weaning.

Weaning from ventilation should be considered once
general clinical improvement has begun, usually after
etiological treatment (intravenous immunoglobulins or
TPE) are terminated (Fig. 4). Weaning modalities are pri-
marily based on expert opinion, as studies are limited,
often monocentric, retrospective, and small in size [100,
101, 106, 107] or GBS patients excluded [132]. It is gen-
erally accepted that pressure ventilation modes should
be favored as soon as the patient can tolerate them, with
a gradual decrease in inspiratory support levels. For
patients with severe GBS, this may take several days or
weeks. It is also important to note that these patients are
at high risk for atelectasis, and some centers favor pres-
sure ventilation during the day and volume ventilation at
night.

The usual weaning criteria (hemodynamic, respira-
tory, and neurological) are necessary but not sufficient to
predict successful extubation in neuromuscular patients.
Several prerequisites are required for successful extu-
bation and, therefore, the initiation of a weaning trial:
effective cough, low secretions, absence of ongoing respi-
ratory infection, and the ability to lift the head off the bed
(Fig. 4).

Several studies have used forced vital capacity to guide
weaning. These measurements are easily performed on
recent ventilator models. Some studies suggest that SBTs
can be considered when forced vital capacity exceeds
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Table 5 Predictive criteria for the need of mechanical ventilation in Guillain-Barré syndrome
Erasmus Guillain-Barré Syndrome Respiratory Insufficiency (EGRIS) score

Parameters Categories Score
Symptom's onset to hospital admission delay >7 days 0

4to 7 days 1

<3 days 2
Facial or bulbar weakness at hospital admission No 0

Yes 1
Motor deficit at hospital admission (Medical Research Council (MRC) scoring®) 60—51 0

50-41 1

40-31 2

30-21 3

<20 4
Total score Oto7

Interpretation:
Probability of need for mechanical ventilation in the first week of hospitalization:
- score of 0 to 2, 4% ; score of 3 to 4, 24% ; and score of 5 to 7, 65%

*Sum of MRC scoring of deltoids, biceps, carpal radial extensors, iliopsoas, quadriceps and anterior tibial muscles.
Modified Erasmus Guillain-Barré Syndrome Respiratory Insufficiency (mEGRIS) score

Parameters Categories Score
Bulbar weakness Yes 5
No 0
Symptom's onset to hospital admission delay 0 7
1 6
2 5
3 4
4 3
5 2
6 1
>7 0
MRC score of nuchal flexion (0-5) 0 10
1 8
2 6
3 4
4 2
5 0
MRC score of leg flexion (0-10) 0 10
1 9
2 8
3 7
4 6
5 5
6 4
7 3
8 2
9 1
10 0
Total score 0to 32

Interpretation:

Probability of need for mechanical ventilation at day 1, day 3 and day 7 according to a S shaped curve.
Briefly, the probability to be ventilated at day 7 is:

—5% for a score of 8, 25% for a score of 16 and 65% for a score of 22.

Bedside clinical evaluation (5 criteria)
Neck flexion weakness

Inability to abduct shoulder to horizontal
Inability to cough
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Table 5 (continued)
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Erasmus Guillain-Barré Syndrome Respiratory Insufficiency (EGRIS) score

Inability to stand-up (GBS disability grade > 4, wheelchair bound or bedridden)

A delay of less than 7 days between symptom onset and hospital admission

Liver cytolysis
Interpretation:

The presence of four of these criteria was associated with an 85% risk of requiring mechanical ventilation.

Other predictive parameters

Forced vital capacity < 20 mL/kg or rapid decrease (>30% of baseline)
Rapid decrease in single breath count or a value< 15

Clinical markers of autonomic failure

MIP <—=40 cmH20 and MEP of <+30 cmH20 if performed

Axonal damage at ENMG

Abbreviations: ENMG, electroneuromyogram; GBS, Guillain-Barré syndrome; MEP, maximal expiratory pressure; MIP, maximal inspiratory pressure

Suspected Guillain-Barré syndrome
Bilateral and flaccid weakness of limbs
Decreased or absent deep tendon reflexes

Absence of fever at the onset of neuritic symptoms
Absence of alternative diagnosis
CSF white cells count < 50/microL (usually < 10)

\ 4

ooooCco

NO
« ¥ ves

- - ICU admission for follow-up
Clinical worsening

Fig. 3 Initial management of Guillain-Barré syndrome

Monophasic course, time between onset and plateau 12h to 28 days

Assessment of the need for mechanical ventilation
Inability to lift head from the bed

Inability to lift shoulder from the bed

Absent cough

Delay between symptom’s onset and admission < 7 days

MRC< 20

SBC < 15 or rapid decrease
FVC < 20 mi/kg (or > 30% decrease from baseline)

\d

If at least 2 factors are present ?

NO
* YES

00 000oO0Oo

Orotracheal intubation for mechanical ventilation

O If autonomic dysfunction is present be careful on sedative agents that
could induce hypotension

Abbreviations: CSF, cerebrospinal fluid; FVC, forced vital capacity; MRC, medical research council motor score; SBC, single breath count

15 ml/kg or increases by 4 ml/kg from pre-intubation
values [108]. Another study suggested starting weaning
when forced vital capacity reached 7 ml/kg, with increas-
ingly prolonged SBTs, and then extubation when forced
vital capacity exceeded 15 ml/kg and the patient breathed
freely for 24 consecutive hours. Some authors recom-
mend taking pressure measurements into account and
suggest performing SBTs only when maximal inspiratory
pressure > -20 cmH20 and/or maximal expiratory pres-
sure > +40 cmH20 [42].

Progressive increase in the duration of SBTs over days
and prolonged SBTs, lasting more than 2 h, have been
proposed to better assess respiratory muscle fatigue
[129-131]. However, the ideal duration of the trials is
not determined, ranging from 2 to 24 h, with the average

proposed duration being 6 to 8 h. SBTs are generally
repeated, with progressively increasing duration.

There is no data on the preferred type of SBT. How-
ever, prolonged cuff-inflated T-piece SBTs carry a risk
of tube obstruction, favoring the use of ZEEP. Once the
inspiratory muscles can ensure normal ventilation (RR,
Vt, EtCO2, P/F) during a prolonged cuff-inflated SBT,
secretion drainage function might be assessed with pro-
gressively longer cuft-deflated T-piece SBTs, up to 6-8 h
if necessary. This technique also tests bulbar dysfunction,
albeit imperfectly. Extubation failure is often related to an
inability to clear secretions, and a patient who cannot tol-
erate a deflated cuff and cannot clear their secretions is at
high risk for extubation failure. Extubation failures have
also been correlated with the presence of pneumonia or
persistent dysautonomia.
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Table 6 What's new for the intensivist

1. Acute-onset chronic inflammatory demyelinating
polyradiculoneuropathy
About 5% of patients initially diagnosed with GBS are finally
diagnosed as having acute-onset chronic inflammatory demy-
elinating polyradiculoneuropathy. This distinction is important
since the treatment strategy slightly differs (repeated IV-lg
administration or use of corticosteroids). The time from first
neurological to maximal symptoms classically exceed 4 weeks

2. Auto-immune nodo-paranodopathies
Recently, antibodies targeting antigens at the node of
Ranvier or the paranode have been implicated in GBS and in
treatment-resistant chronic inflammatory demyelinating neu-
ropathies (also called auto-immune nodo-paranodopathies).
Interestingly, some of these patients initially presented with an
acute clinical pattern closely resembling GBS. This observation
has led experts to speculate that certain cases of GBS, espe-
cially those responding poorly to treatment, may be associated
with antibodies directed against nodal or paranodal antigens
(neurofascein 155, Caspr-1 or contactin)

3. Treatment related fluctuations
Some GBS patients that initially improved or stabilized with
treatment can secondarily present a neurological worsening.
This condition is called treatment related fluctuations and
might be present in 10% of GBS patients. These fluctuations
might beneficiate from a re-treatment with either IV-Ig or TPE
according to observational studies. This condition should be
differentiated from acute-onset chronic inflammatory demy-
elinating polyradiculoneuropathy

4, Nerve sonography
Nerve sonography could help in the diagnosis, as GBS patients
often show enlarged nerve roots and trunks compared to
controls

5. Neurofilament light chains
Elevated levels of neurofilament light chains have been
observed in GBS patients and their elevation could represent a
prognostic marker

6. Complement-targeted therapies
Strategies aimed at blocking complement activation such as
eculizumab, which inhibits the cleavage of C5 into C5a and
C5b and thus the final activation of the complement cascade,
has been tested with inconclusive results in small RCTs. Block-
ade of the complement cascade before the final activation of
the complement cascade might be another promising strategy.

The use of NIV or high-flow oxygen therapy after extu-
bation has not yet been studied in this population but
could be an interesting technique to consider a few hours
after extubation in patients at risk of atelectasis.

ii. Pain management

Pain management can be challenging due to the involve-
ment of sensory nerves, leading to significant pain, par-
esthesia, radiculalgia, and low back pain [50]. Treatment
options are limited. A Cochrane review [109] summa-
rized data from three RCTs involving 277 GBS patients.
Although the results were negative, gabapentin may
be slightly effective in the acute phase, and carbamaze-
pine may help in the long-term. In common practice,
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antiseizure medications used for neuropathic pain, par-
ticularly gabapentin and pregabalin, are frequently used
(Table 4). Paracetamol can be problematic due to pos-
sible mild liver enzyme elevation in the initial phase of
GBS. Occasionally, level 2 or 3 analgesics are necessary,
though results are inconsistent and they can trigger del-
eterious side-effects especially ileus. Local anesthetics,
such as lidocaine 5% plaster, may be tried with a low risk
of adverse effects [110]. To note that if dysautonomia is
present some medications should be used with caution
(e.g. tricyclic antidepressants such as amitriptyline).

iil. Maintain effective communication and provide
psychological support

Maintaining effective communication is crucial for
patient care and management. For patients with the most
severe motor impairment, this can lead to a locked-in
syndrome. Advanced communication interfaces that uti-
lize visual tracking, subtle movement detectors, or vari-
ous neurophysiological signals to control a computer can
serve as essential communication aids. These devices
enable patients to express their needs, symptoms, and
concerns even when conventional communication is
impossible, maintaining a connection with healthcare
providers and family members, and reducing the psycho-
logical burden of their condition. In the context of GBS
management in the ICU, these communication aids can
also be invaluable for early detection of complications
and for tailoring symptomatic treatment to the patient’s
specific needs. It is also essential to screen for and treat
psychological disorders early during hospitalization
through a multidisciplinary approach [133]. Anxiety is
indeed associated with weakness and bulbar dysfunction
and with respiratory failure in these patients [121].

iv. Prevention of further complications

Preventing decubitus complications is essential. Proper
patient positioning should prevent equinus varus, a defor-
mity that can lead to a fixed position requiring tenotomy.
Early mobilization and appropriate positioning by a phys-
iotherapist are crucial to prevent contractures and the
development of osteoma, although these measures are
not specific to GBS. It is also important to control blood
sugar levels with an appropriate insulin therapy protocol.
Indeed, the occurrence of hyperglycemia is correlated
with poorer outcomes upon discharge from intensive
care in ventilated GBS patients [122]. Although there are
no very robust studies, several studies suggest that exer-
cise programmes improve physical outcomes such as
functional mobility, cardiopulmonary function, isokinetic
muscle strength, and work rate and reduce fatigue in
patients with GBS. Thus, multidisciplinary rehabilitation



Weiss et al. Annals of Intensive Care (2025) 15:67

Volume assisted controlled ventilation
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"N Spontaneous breathing trial (SBT)

SBT modalities

head of bed at 30-45°, explain procedure to the patient,
suctionning

Patients with endotracheal or nasotracheal tube

O Oxygen for Sa02 > 92 %

O ZEEP or T-piece (possibly deflated) for at least 6h

(72}
g Patients with tracheostomy
SUCCESS S O Oxygen for Sa02 > 92 %
] O Atleast 6h
Pressure support ventilation (PSV) *
STEP 3: Assess SBT success
w
7 7 % (all criteria are mandatory)
STEP 2: Daily assessment of readiness for SBT = O Adequate cough
(all criteria are mandatory) = O Absence of severe tracheobronchial secretions
O Ventilation in PSV for at least 24 hours O Absence of dyspnea, use of accessory respiratory muscles
O Ability to lift head from the bed r— or nose flaring
O Adequate cough s ) P2C02 comprised between 35 and 45 mm Hg
O Absence of severe tracheobronchial secretions FAILURE
O No sedation, absence of altered consciousness SUCCESS ‘
EXTUBATION
Tracheostomy

Criteria to perform tracheostomy and its timing have not been clearly determined. We recommend at day 7 from intubation and the beginning of mechanical ventilation to
estimate the expected length of mechanical ventilation. If the expected length is higher than 7 days, performing a tracheostomy is the preferred option.

Fig. 4 Proposed mechanical ventilation weaning algorithm

Abbreviations: HR, heart rate; P/F, PaO2/FiO2 ratio; PEEP, Positive end expiratory pressure; PSV, Pressure support ventilation; RR, respiratory rate; SBP, systolic
blood pressure; SBT, spontaneous breathing trial; ZEEP, zero end expiratory pressure

is recommended but may be challenging in ICU because
of limited patient participation [123, 124].

v. Therapeutic perspectives

No significant progress has been made in the treatment
and management of GBS since the 1990s [42, 111]. Strat-
egies aimed at blocking complement activation using
eculizumab, which inhibits the cleavage of C5 into C5a
and C5b and thus the final activation of the comple-
ment cascade, showed promise in animal studies [112].
However, these strategies have been tested in only two
small phase 3 studies in humans [113, 114]. The first
study included 8 patients, with 5 receiving eculizumab
and 3 receiving a placebo. The second study involved 34
patients, with 23 in the eculizumab group and 11 in the
placebo group. Unfortunately, both studies did not meet
their primary endpoint of independent walking at one
month. A recent phase 3 RCT comparing eculizumab
as an add-on therapy to IV-Ig compared to placebo that
included 57 patients with severe GBS (eculizumab, n = 37;
placebo, n=20) failed nevertheless to demonstrate any
effect on primary or secondary outcomes [125]. Blockade
of the complement cascade before the final activation of
the complement cascade might be another strategy.

Outcome

Despite the general perception of a “favourable outcome”
in GBS, 16% of severe cases admitted to the ICU remain
unable to walk independently at one year, and about
30% still experience chronic pain [1, 2, 115]. Only 50%
of patients recover independent walking at six months
with the established standard of care. Two third of GBS
patients suffered complication during their ICU stay.
Main complications are ventilator-associated pneumonia
(between 30 and 78% of patients), acute respiratory dis-
tress syndrome (26%), septic shock (22-24%), ileus and/
or bowel perforation (17%), pulmonary embolism (7%),
gastrointestinal hemorrhage (7%), acute renal failure
(4%) or complications of tracheostomy (4%) [126—-128].
The overall mortality rate for GBS remains relatively low,
around 3-5% mainly from ICU complications [58]. How-
ever, in a retrospective cohort, mortality was three times
higher (6% versus 2%) among patients with dysautonomia
[74].

The most important factor being associated with poor
outcome in the literature is the abnormal mean ampli-
tude of compound muscle action potential on ENMG
[116, 117]. Others factors are: older age, time from onset
of disease to hospitalization of 7 days or less, and need for
ventilatory support. The mEGOS (modified Erasmus GBS
Score) might be used to assess this prognosis. This score
includes the age at onset of the disease, the presence of
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diarrhea preceding GBS, and the MRC score at day 7 of
admission [118]. Elevated plasma levels of neurofilament
light chains may serve as an early surrogate marker for
long-term outcomes in the future [71, 72].

Recent guidelines from the neurocritical care society
however suggest to consider the complete clinical condi-
tion and not only a single variable during prognostication
[115]. For patients with prolonged ventilation, especially
the elderly, an ethical discussion regarding the intensity
of care may sometimes be necessary. In such cases, the
patient’s wishes should be at the center of the discussions.

In addition to physical disabilities, these patients often
suffer from psychological burdens, including frequent
post-traumatic stress disorder (PTSD) even years after
their ICU stay [44]. GBS constitute a significant eco-
nomic burden, with prolonged ICU stays (often several
months), extended rehabilitation periods, and ongoing
financial support for specialized care and unemployment
compensation.

There is a critical unmet medical need for improved
management of the most severe GBS patients.

Conclusion

GBS remains a significant clinical challenge due to its
varied presentation, complex pathophysiology, and
potential for severe complications. Although the progno-
sis is generally favorable with appropriate management,
the potential for long-term neurological sequelae under-
scores the importance of early diagnosis and treatment.
While immunotherapies like IV-Ig and TPE are the main-
stays of treatment, recent advancements in understand-
ing the disease’s molecular mechanisms offer hope for
novel therapeutic approaches. However, current options
for managing GBS complications, such as respiratory
failure and dysautonomia, require meticulous care and
tailored interventions. As research continues to unravel
the intricacies of GBS, new insights into its etiology and
pathophysiology may pave the way for improved patient
outcomes and innovative therapies.
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