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Background: Guillain-Barré syndrome is a  polyradiculoneuropathy that has been associated

with  infectious diseases as triggers. There is currently little medical evidence exploring the

relationship between the development of Guillain-Barré syndrome caused by  SARS-CoV-2

infection and long Covid.

Objective: To synthesize the medical evidence that describes the relationship between post

Covid  syndrome and Guillain-Barré syndrome in the  paediatric population.

Methodology: A scoping review was developed using Scopus and PubMed databases, includ-

ing analytical and/or descriptive experimental and observational studies.

Results: The main clinical manifestations presented by paediatric patients were distal and

ascending weakness in the lower limbs and myalgia. The diagnostic approach was based

on clinical findings, imaging findings on spinal magnetic resonance and electromyography.

The  therapeutic strategy is based on the use of intravenous human immunoglobulins.

Conclusion: Guillain-Barré syndrome is a  frequent disease in the paediatric population with

active  SARS-CoV-2 infection or in survivors, however, it  is necessary to encourage further

clinical studies that increase the medical literature that describes this association.
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rights reserved.
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Síndrome  de  Guillain  Barré  en  población  pediátrica.  ¿Consecuencia  de la
infección  activa  o de la covid  prolongada?
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Síndrome de Guillain-Barré

r  e s u m  e n

Introducción: El síndrome de Guillain-Barré es una polirradiculoneuropatía que se ha aso-

ciado con enfermedades infecciosas como desencadenantes. En la actualidad es escasa la

evidencia  médica que explore la relación entre el  desarrollo del síndrome de Guillain-Barré

causado  por la infección por SARS-CoV-2 y  la COVID prolongada.

Objetivo: Sintetizar la evidencia médica que describe la relación entre el  síndrome pos-

COVID y el síndrome de Guillain-Barré en la población pediátrica.

Metodología: Se  realizó una revisión exploratoria utilizando las bases de datos de  Scopus y

PubMed,  incluyendo estudios experimentales y  observacionales analíticos o descriptivos.

Resultados: Las principales manifestaciones clínicas presentadas por los pacientes fueron

debilidad distal y  ascendente en miembros inferiores y mialgias. El enfoque diagnóstico

se  apoyó en los hallazgos clínicos, hallazgos imagenológicos por resonancia magnética de

columna y electromiografía. La estrategia terapéutica se basó en el  uso de  inmunoglobulinas

humanas intravenosas.

Conclusión: El síndrome de Guillain-Barré es una enfermedad frecuente en la población

pediátrica con infección activa por SARS-CoV-2 o  en sobrevivientes, sin embargo, es  nece-

sario incentivar el desarrollo de  estudios clínicos que incrementen la literatura médica que

describe esta asociación.
© 2022 Asociación Colombiana de  Reumatologı́a. Publicado por  Elsevier España, S.L.U.

Todos  los derechos reservados.

Introduction

At the end of 2019, severe acute respiratory syndrome coro-
navirus type 2 (SARS-CoV-2) infection emerged in the city
of Wuhan, China, responsible for the current pandemic of
coronavirus disease 2019 (COVID-19)1.  The main signs and
symptoms are fever, cough, and chest pain, and to a  lesser
extent dyspnea, acute respiratory distress syndrome, and mul-
tiple organ failure2, which is more  severe in adults with
multiple comorbidities compared to the pediatric population.

In children, COVID-19 frequently presents asymptomati-
cally or with mild symptoms, without systemic involvement,
or requirement of inpatient management in  the acute
phase1,4. Despite this, available data concerning the sequelae
and long-term complications of COVID-19 or post-COVID syn-
drome (PSC)3,4 are still limited. PCS is  the presence of a variety
of signs and symptoms related to  COVID-19 that persists for
more  than 12 weeks  after the diagnosis of the infection has
been confirmed5. Prolonged symptoms associated with SARS-
CoV-2 infection are highly heterogeneous, with an  uncertain
prevalence in  patients under 21 years of age, and without any
exact definition in this age group6.  However, its most frequent
manifestations include fatigue, dyspnea, headache, and neu-
rological affection3,6,7.

Currently, there is scarce medical evidence exploring neu-
rological diseases caused by SARS-CoV-2 infection and PCS8.
Guillain-Barré syndrome (GBS) is a  polyradiculoneuropathy
associated with a  triggering infectious disease 2–4  weeks
before the onset of symptoms, which manifests with ascend-

ing paralysis and collateral sensory impairment9. Aljomah
et  al.10 reported a  series of 5 patients with a confirmed diag-
nosis of COVID-19. The main neurological manifestations,
evidenced in a  9-year-old patient, were decreased reflexes
in the upper and lower limbs, with a  high diagnostic suspi-
cion of GBS. Similar data were reported by Sánchez-Morales
et  al.11, assessing the likely association between SARS-CoV-2
infection and neurological symptoms consistent with GBS in
3 of 10  pediatric patients. Although it is  recognized that the
neurological symptoms associated with SARS-CoV-2, such as
muscle weakness or hyporeflexia, are increasingly described
in  children, a systematic description of the available scien-
tific literature on the subject is necessary. The objective of this
exploratory systematic review is to condense the medical evi-
dence that describes the relationship between SPC and GBS
in the  pediatric population. A systematic description of the
available scientific literature on this topic is necessary.

Methods

An  exploratory systematic review was carried out based on
the steps proposed by Arksey and O’Malley12 and adjusted
by Levac et al.13, namely: 1) defining the research ques-
tion; 2) searching for relevant studies; 3) selection of studies;
4) data extraction; and 5) summary and report of results.
The review adhered to  the elements suggested in the guide-
lines for reporting adapted systematic reviews for PRISMA-P14

exploratory reviews (Annex 1; Supplementary material). The
research question was: what is the available medical evidence
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on the relationship between GBS and SPC in the pediatric pop-
ulation?

This exploratory review included empirical studies (exper-
imental or  observational) published in  English and Spanish
with data on GBS in pediatric survivors of SARS-CoV-2 infec-
tion. It is necessary to clarify that letters to the editor
reporting clinical cases related to infection and polyradicu-
loneuropathy were included. On the  other hand, theoretical
publications such as literature reviews, systematic reviews,
position papers, clinical management guidelines, letters to the
editor that do not report cases, as well as documents without
access to an abstract or full text were excluded.

Search strategies were designed using Boolean operators
and key terms for PubMed and Scopus (Annex 2, Supple-
mentary material). Likewise, references cited in the chosen
documents that met  the inclusion criteria and that had not
been identified through the search strategies were added.

The review of the titles and abstracts of the publications
found in the databases was  conducted by 2 independent
authors (JO and EB), based on the eligibility criteria. Papers
with some doubt about their incorporation, the remaining
authors met  to decide their inclusion or exclusion.

The articles included were reviewed in full text by all the
authors, and the following information was extracted in  a
table: authors, country, year of publication, type of document,
type of study, sample size, characteristics of the  population
studied, objective, journal, and main findings. Subsequently,
a narrative synthesis of the most representative publications
included in our review was carried out. The references of the
included publications can be found in Annex 3, Supplemen-
tary material.

Results

Of 263 documents identified by the search, 24 articles were
finally included (Fig. 1). The main clinical manifestations pre-
sented by the patients were distal and ascending weakness in
lower limbs and myalgia. The diagnostic approach was  based
on clinical findings, spinal magnetic resonance imaging (MRI)
findings, and electromyography (EM). In more  than 95% (1/24)
of the included articles, no genetic material of the virus was
found in cerebrospinal fluid. The therapeutic strategy was
based on the use of intravenous human immunoglobulins
(IVIg), plasmapheresis, and systemic corticosteroids.

Synthesis  of  the literature  exploring  the  relationship

between  post-COVID  syndrome  and  Guillain-Barrè

syndrome

Case reports (n = 15), case series (n = 8), and prospective cohort
studies (n = 1) were included, with a  total population of 1849
patients. The authors’ countries of origin were India (n  = 6),  fol-
lowed by Brazil (n = 3), the United States (n = 2), Turkey (n = 2),
United Kingdom (n  = 2), Peru (n = 2),  Morocco (n = 1), Egypt
(n = 1), Tanzania (n = 1), Saudi Arabia (n = 1), Colombia (n = 1),

Chile (n = 1), and Mexico (n = 1). The general characteristics of
the documents are found in Table 1.

Case  reports

Curtis et al.23 reported the case of a 7-year-old male  patient
with a  clinical picture of symmetrical ascending hemipare-
sis, with subsequent distal paralysis and areflexia. The patient
presented respiratory distress requiring invasive mechanical
ventilation (IMV) and management in  the pediatric intensive
care unit (PICU). Contrast-enhanced MRI  of the spine showed
enhancement of the posterior cauda equina nerve roots,
while the lumbar puncture revealed albumin dissociation
without pleocytosis. Likewise, EM showed findings compat-
ible with sensorimotor demyelinating polyneuropathy. The
diagnosis was acute inflammatory demyelinating polyradicu-
loneuropathy (AIDP) GBS variant, for which management
with IVIg 2 g/kg/48 h was initiated. Reverse transcription poly-
merase chain reaction (RT-PCR, for its acronym in  English)
was negative for SARS-CoV-2; however, antigens against
immunoglobulin G were positive. The authors suggested pre-
vious viral infection as  a possible etiology, this being the first
reported case of GBS after COVID-19 in a pediatric patient.

Araújo et al.27 described the clinical picture of a  17-year-
old patient who presented with 48 h of muscle weakness, low
back pain, and gastrointestinal symptoms. Physical exam-
ination revealed limb hypoesthesia, symmetric tetraparesis
(3/5 in all 4 extremities), and patellar and Achilles are-
flexia. EM reported demyelinating polyradiculoneuropathy,
while lumbar puncture showed albumin-cytological dissoci-
ation (absence of cells and total protein 2.36 g/l), and positive
CSF PCR  for SARS-CoV-2. RT-PCR tests for SARS-CoV-2 by nasal
swab and cerebrospinal fluid were positive for infection. A con-
trasted MRI  of the spine revealed an enhancement of the nerve
roots at the cervical level and in  the cauda equina. Manage-
ment was  started with IVIg 2 g due to the high suspicion of GBS,
with clinical improvement using the Huges disability scale for
GBS.

Michael et al.36 reported the  case of a  4-year-old girl
who had a  2-day history of neck pain, voice changes, and
symmetric upper extremity hemiparesis. Family members
reported episodes of fever 2 weeks before the onset of symp-
toms. Physical examination revealed facial diplegia, weakness
in cervical movements, and flaccid quadriparesis, predomi-
nantly symmetrical and proximal. The patient presented signs
of respiratory distress requiring IMV. EM evidenced reduced
amplitude of nerve conduction consistent with demyelinating
polyradiculoneuropathy, and contrast-enhanced spinal MRI
demonstrated enhancement of lumbosacral nerve roots. Lab-
oratory tests found positive immunoglobulin G antigens for
SARS-CoV-2, CSF, and proteinorrachia with a negative viral
panel in CSF. The patient was managed with IVIg 2 g, with an
adequate clinical course and improvement of symptoms.

Botre et al.19 reported the  case of a  3-year-old male
patient, with a  clinical picture of 4  days of evolution con-
sisting of unquantified fever and self-limited generalized
maculopapular rash. However, during his hospitalization, the
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Table 1 – Features of included publications.

Authors Type of study Country  Population
characteristics

Purpose Journal Main finding/contribution

Kanou et al.15 Case report United
Kingdom

9-year-old male
patient

To  determine the
association between
SARS-CoV-2 infection and
GBS

BMJ  Publishing Group A  case of GBS with a distal onset
involving the  lower limbs is
presented, with negative serology
and biochemistry, except for
positive PCR for COVID-19.

Krueger
et al.16

Case series Brazil Four pediatric
patients between
60 days of  birth
and 16  years

To  report neurological
manifestations of COVID-19
in children and adolescents

Journal  of

Neurovirology

15-year-old boy with GBS who had
a good response after IVIg

Palabiyik
et al.17

Case series Turkey Forty-five
patients  between
52 days of  birth
and 16  years

To  report the  radiological
findings of children
diagnosed with MIS-C  TAC

Academic Radiology Radiological findings are not
diagnostic tools; likewise, an
image case with lesions consistent
with GBS was reported.

Aljomah
et al.10

Case series Saudi  Arabia Five patients
between 28 days
of birth and 10
years

To  report and identify
pediatric cases of  COVID-19
with neurological
manifestations

eNeurologicalSci A  wide clinical spectrum of
neurological manifestations was
found in patients with COVID-19,
including a case  of  GBS in a
9-year-old boy.

Ray et al.18 Prospective
cohort study

United
Kingdom

Fifty-two  cases
between 1 and 17
years

To analyze the  neurological
and psychiatric
complications associated
with SARS-CoV-2 in
inpatient children and
adolescents

The  Lancet Child  and

Adolescent Health

It was identified that the
neurological manifestations
associated with MIS-C  TAC require
intensive care more frequently.
Five cases of  GBS were reported.

Botre et al.19 Letter to the
editor: case
report

India 3.5-year-old male
patient

To  report the  case  of  a
patient with a  clinical
diagnosis of GBS associated
with MIS-C TAC

Annals of Indian

Academy of Neurology

The patient developed GBS one
week after testing positive for
COVID-19. In  children, the disease
progresses with rapid recovery if
there is a timely diagnosis and
treatment.

Akçay et al.20 Case report Turkey 6-year-old male
patient

To  report the  clinical
characteristics of  a child
with axonal GBS associated
with SARS-CoV-2

Journal  of Medical

Virology

The disease course was severe,
with rapid progression and
prolonged duration of weakness,
as expected in axonal GBS.

Sandoval
et al.21

Case series Chile  Thirteen patients
between 2 and 16
years

Report the findings of
pediatric patients with
neurological
manifestations associated
with confirmed SARS-CoV-2
infection

Journal  of Child

Neurology

They found neurological
manifestations in children with
SARS-CoV-2 infection. Symptoms
resolved as  systemic inflammation
subsided. A  case of  GBS was
reported.
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– Table 1  (Continued)

Authors Type of study Country  Population
characteristics

Purpose Journal Main finding/contribution

Krishnakuma
et al.22

Letter to the
editor: case
report

India Adolescent male
patient

To present a case of
post-COVID-19 GBS with
preserved reflexes

Indian Journal of

Pediatrics

The patient preserved deep tendon
reflexes, which is consistent with
the AMSAN variant of  GBS.

Curtis et al.23 Case report USA 8-year-old male
patient

To  present the first case of
COVID-19 infection
associated GBS D-19 in a
pediatric patient reported
in the  world

Annals  of Medicine

and Surgery

Ascending weakness was found
with electromyography tests that
confirmed the diagnosis of GBS.
Negative viral test and blood
cultures. COVID-19 PCR positive

Sánchez-
Morales
et al.24

Case series Mexico Ten patients
between 2 and 16
years

To further investigate
pediatric patients with
neurological symptoms
positive for SARS-CoV-2
antibodies

Child’s  Nervous

System

Three  cases of  GBS with positive
IgG and one case with positive IgM
were also reported. Additionally,
an increase in incidence is
reported between 2019  and 2020 by
a factor of 2.7

Frank et al.25 Case report Brazil 15-year-old male
patient

To report a case of
progressive and ascending
acute symmetrical
paralysis related to
SARS-CoV-2 infection.

Journal  of Tropical

Pediatrics

The patient presented mild
symptoms, limited to headache
and fever, with no respiratory
symptoms, and a normal chest CT
scan.

LaRovere
et al.26

Multicenter
case series

USA One thousand
six  hundred and
ninety-five
patients, 365
with neurological
involvement,
aged between 2.4
and 15.3 years

To understand the  range
and severity of neurological
involvement among
children and adolescents
associated with COVID-19

JAMA Neurology Reported neurological symptoms
were transient and
life-threatening conditions were
rare. The long-term consequences
are not known. Four cases of  GBS
were reported.

Araujo et al.27 Case report Brazil 17-year-old
female  patient

To present the first
pediatric case  of GBS with
the detection of
SARS-CoV-2 in the CSF

The  Pediatric Infectious

Disease Journal

This  single case  of  GBS-associated
COVID-19, together with the
detection of SARS-CoV-2 RNA in
CSF, indicates viral involvement
inducing inflammation of
peripheral nerves.
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– Table 1  (Continued)

Authors Type of study Country  Population
characteristics

Purpose Journal Main finding/contribution

Schult-
Montoya
et al.28

Case series Peru  Five patients
between 23 days
of birth and 14
years

5  cases of  pediatric patients
diagnosed with COVID-19
are reported to describe the
initial clinical and
neurological
manifestations

Peruvian  Journal of

Experimental Medicine

and Public Health

We report a case of  a 9-year-old
male with ascending muscle
weakness and areflexia and
positive IgG  and IgM for COVID-19
who was treated with IVIg 2  g/kg,
with notable improvement in his
symptoms upon discharge.

Álvarez
et al.29

Case report Colombia 8-year-old
female patient

To present a case with
atypical GBS symptoms
associated with confirmed
COVID-19 infection

Argentine Neurology A  clinical picture consistent with
GBS was reported, related to
cerebellar ataxia. Treatment with
IVIg 2 g/kg was administered and
the patient  was discharged with
improvement.

Khera et al.30 Case report India 11-year-old
female patient

To report the  probably first
pediatric case  of  GBS and
concomitant LETM with
confirmed COVID-19
infection

Pediatric  Infectious

Disease Journal

The patient developed ventilatory
failure, for which
immunosuppressive treatment
was administered, and later IVIg
2 g/kg with significant
improvement.

Nuñez-
Paucar
et al.31

Case series Peru  Five patients
between one and
14 years

To  present the clinical,
radiological, and laboratory
characteristics in 5 patients
with COVID-19 infection,
including one with GBS.

Peruvian Journal of

Experimental Medicine

and Public Health

Examinations revealed an
elevation of  lactate
dehydrogenase, D-dimer, ferritin,
and peribronchial thickening. A
13-year-old patient with GBS
associated with COVID-19 received
plasmapheresis and was
discharged.

Manji et al.32 Case report Tanzania 12-year-old male
patient

To present the first case of
post-infectious GBS in  a
patient with confirmed
COVID-19 infection in
Africa

The  Pan African

Medical Journal

It  is considered that the offending
agent in the case that triggered
this neurological event was
COVID-19, which  caused
respiratory symptoms, based on
the report of similar cases around
the world.
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Authors Type of study Country  Population
characteristics

Purpose Journal Main finding/contribution

Khalifa
et al.33

Case report Egypt 11-year-old male
patient

To present one of  the first
descriptions of GBS and
SARS-CoV-2 detection
association in a child

Journal  of the Pediatric

Infectious Diseases

Society

Awareness of  neuromuscular
presentations may be  important
for early detection of combined or
preceding infection with
SARS-CoV-2.

Das et al.34 Letter to the
editor: case
report

India 7-year-old male
patient

To  demonstrate the
association of SARS-CoV-2
as a possible causative
agent of GBS

The  Indian Journal of

Pediatrics

They report a clinical case  of a
patient who presented clinical
manifestations of GBS; after
management in the  ICU with
mechanical ventilation and IVIg,
an antibody test against COVID-19
was significantly elevated.

El Mezzeoui
et al.35

Case report Morocco 3-year-old
female patient

To report a rare case of GBS
after infection by COVID-19
in a  pediatric patient

Annals of Medicine

and Surgery

Demonstrate the  importance of
early detection of COVID-19 in the
pediatric population to avoid
extrapulmonary complications,
especially those of the CNS.

Michael
et al.36

Case report India 4-year-old
female patient

To report a case of
descending GBS
post-COVID-19

Pediatric  Neurology They show a rare case  of
descending GBS, the importance of
their association with the PCS, and
the request for tests for the
detection of COVID-19.

Qamar et al.37 Letter to the
editor: case
report

India 4-year-old
female patient

To show the first
post-COVID-19 GBS case
showing normal nerve
conduction

Indian Journal of

Pediatrics

This  is  the first post-COVID GBS
study with a  normal nerve
conduction study, further
strengthening the heterogeneity of
the disease.

AMSAN: acute motor and  sensory axonal polyneuropathy; COVID-19: coronavirus disease 19; IVIg: intravenous human immunoglobulin; CSF: cerebrospinal fluid; LETM: longitudinally extensive
transverse myelitis; PCR:  polymerase chain reaction; GBS: Guillain-Barré syndrome; MIS-C TAC: pediatric multisystem inflammatory syndrome temporarily associated with SARS-CoV-2 infection;
CNS: central nervous system; PCS: post-COVID-19 syndrome.
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Fig. 1 – PRISMA flowchart.

patient presented a torpid evolution with signs of respira-
tory distress and elevated inflammatory markers, a  picture
compatible with the multisystem inflammatory syndrome in
children temporarily associated with SARS-CoV-2 infection
(MIS-C TAC). On the seventh day of hospitalization, the patient
presented rapidly progressive symmetric ascending hemi-
paresis (upper limb strength 0/5 and upper limb 1/5 added to
areflexia), facial weakness, right eyelid ptosis, and ophthalmo-
plegia. A contrast-enhanced spinal MRI  showed enhancement
of lumbar nerve roots, while EM revealed early manifesta-
tions of GBS, determined by the absence of F  waves  with
reduced nerve conduction amplitude, while the CSF showed
proteinorrachia. Management was started with IVIg, methyl-
prednisolone, and IMV  required for 7 days. After 4 weeks of
evolution from his hospitalization, he presented recovery of
clinical symptoms.

Case  series

Sánchez-Morales et al.25 analyzed 23  pediatric patients, of
which 10 (43%) had a  diagnosis of active SARS-CoV-2 infec-
tion and neurological symptoms. The median age was  11.8
years (IQR: 2–16), with a gender distribution of 1:1. Clinical and
imaging diagnosis of GBS was only confirmed in  3 subjects.
The authors concluded that the neurological symptoms asso-
ciated with COVID-19 were more  common in adolescents and
GBS was the most frequent neurological disease after infec-
tion; his conduction studies showed a  demyelinating pattern
and proteinorrachia.

LaRovere et  al.26 conducted a  study describing the clinical
manifestations of 1695 pediatric patients with a  median age of
9.1 years (IQR: 2.4–15.3), 54% male, and hospitalized for COVID-

19. These individuals were classified according to the  time of
onset of symptoms with the following diagnoses: neuro infec-
tion (n = 8),  central demyelinating disorder (n = 4),  ischemic
or hemorrhagic stroke (n = 12), GBS and its variants (n = 4),
and severe encephalopathy associated or  not with  abnor-
mal neuroimaging findings (n = 15). In subjects with a  history
of neurological disease and neuromuscular disorders, neu-
rological symptoms occurred more  frequently. Four patients
developed GBS in  less than a  month of exposure to SARS-
CoV-2, with typical clinical manifestations and conduction
studies.

Cohort  study

In a prospective cohort study, Ray et al.18 described clini-
cal manifestations and neurological diseases in  54  pediatric
patients hospitalized in the United Kingdom with SARS-CoV-
2 infection. The median age was 9  years (IQR: 1–17) and 58%
were male. Patients were classified into 2  groups: individuals
diagnosed with a  primary neurological or psychiatric disor-
der associated with active infection or a  post-infectious state
(52%, 28/54), and subjects with neurological manifestations
and a  diagnosis of MIS-C. The prevalence of associated neu-
rological complications was 3.8 (95% CI: 2.9–5.0) cases per 100
hospitalized patients.

In the group of patients with neurological or psychiatric
manifestations related to COVID-19, the diagnoses were: GBS
(n  = 5), acute disseminated encephalomyelitis (n = 4), other
acute demyelinating syndromes (n = 3), and limbic autoim-
mune encephalitis (n  = 1). On nerve conduction or EM studies,
4 of the 5 GBS patients had evidence of a  primary demyeli-
nating polyneuropathy. Peripheral neurological involvement
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in patients with MIS-C was  related to systemic inflamma-
tory response and associated tissue damage, in  contrast to
the COVID-19 neurology group, whose peripheral involvement
was of clinical presentation, independent of viral infection. T1-
weighted and non-contrast MRI  images showed enhancement
of the lumbosacral nerve roots consistent with polyradicu-
loneuropathy. Treatment in both groups was based on IVIg,
methylprednisolone, high-dose oral corticosteroids, and mon-
oclonal antibodies. The authors mentioned that neurological
manifestations are common in the population under 18 years
of age surviving SARS-CoV-2 infection.

Discussion

This exploratory systematic review describes the  studies in
the pediatric population with GBS secondary to infection
by SARS-CoV-2 or PCS. GBS occurred with a  high frequency
within neurological diseases in  patients under 18 years of age,
whose main clinical manifestations were distal and ascending
weakness in  lower limbs and myalgias15–18,20.  The diagnosis
was  made through signs and symptoms, together with imag-
ing findings21–27.  The most common variant was AIDP, while
medical management with IVIg resulted in adequate clinical
evolution in all cases16,28,29.

COVID-19 mainly affects the respiratory system of patients;
however, over time, other systems have been involved acutely
or in PCS, including the  central and peripheral nervous
system15,30–33.  Although a  higher rate of nerve involvement
is recognized in  the adult population, cases in  pediatric
patients are increasing due to multiple factors, includ-
ing delayed vaccination and the  association with MIS-C
TAC18,33–37.

Neurotropism is common in coronaviruses that affect
humans, with reports of GBS cases in  pediatric patients after
infection by HCoV 229E and OC4338 coronaviruses38.  Litera-
ture found in this search supports the relationship between
infection by SARS-CoV-2 and central nervous system affec-
tion, whose pathophysiological mechanisms were mainly
due to molecular mimicry and direct neuroinvasion due to
the neurotropic characteristics of the virus39. Similarly, the
cytokine storm in  severe COVID-19 generates a  disproportion-
ate immune response and nerve tissue damage in the  host.
The sum of these pathophysiological mechanisms is respon-
sible for the activation of autoantibodies originated from
a cross-reaction of the ganglioside components of periph-
eral nerves, leading to the subsequent destruction of nerve
connections and probably responsible for the progression to
GBS39–43.

Among the most common signs and symptoms of GBS
associated with COVID-19, ascending and symmetrical mus-
cle weakness, quadriplegia, low back pain, paresis, facial palsy,
and deep tendon areflexia are described, explained by periph-
eral nerve injury resulting from viral tropism15–20,26,27,29.

The main elements for the diagnosis of GBS were clinical
manifestations, conduction studies, neuroimaging such as
contrasted-MRI of the spine with an enhancement of nerve
roots predominantly in the lumbar region, and a cytochem-
ical study of the CSF; in the latter, most of these subjects
presented proteinorrachia and albumin-cytological dissocia-
tion, without the  isolation of SARS-CoV-2 by RT-PCR28,29,32,33.
The clinical and imaging recognition of the main characteris-
tics of GBS must  be  fundamental within the timely diagnostic
and therapeutic strategy in  primary and specialized care med-
ical personnel so that it has a favorable impact on the  rates of
neurological sequelae and care burden in the  new era of the
PCS44,45.

In the studies reviewed, it was  found that treatments could
vary between IVIg, plasmapheresis, and systemic corticos-
teroids, schemes used as single or in combination46.  The doses
used were 2  g of IVIg during the hospital stay, with variable
duration (2–7 days), with recovery rates of up to 70%45.  Kesici
et al.46 described the Zipper method for the  management
of severe GBS in patients, which consists of plasmaphere-
sis as immunomodulatory therapy followed by IVIg, seeking
that plasmapheresis eliminates autoantibodies and proin-
flammatory cytokines. This method demonstrated a  decrease
in mortality, need for IMV, and hospital stay; however, it is
necessary to assess its impact in  patients with GBS and active
infection by SARS-CoV-2 or PCS46,47.

Currently, the findings that support a  possible causal effect
and direct tissue damage of the  viral infection in the nervous
system are limited27.  Studies with a larger pediatric sample
size are needed over a  long period to  differentiate whether
the neurological symptoms are clinical manifestations of GBS,
secondary to active infection, or a  consequence of PCS. More-
over, it is necessary to accurately describe the impact of the
COVID-19 pandemic on the prevalence of GBS; for example,
Finsterer et al. highlighted a proportional increase in  the fre-
quency of this polyradiculoneuropathy secondary to  Zika virus
infection44.

Limitations

The medical evidence analyzed is mostly descriptive from
observational studies type case report, which represents a
small number of patients, without control groups and ret-
rospective analyses that prevent precisely establishing a
statistical effect. Therefore, analytical observational studies
and experimental studies with large sample sizes and long
clinical follow-up periods are needed to expand our knowl-
edge about the  clinical manifestations, diagnostic images,
and laboratory examinations of patients with GBS related to
COVID-19 and PCS.

This exploratory review included only 2 databases with
publications in English and Spanish, and the search strategy
was designed with the help of an expert librarian from the
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Universidad de la Sabana. An evaluation of the quality of the
studies included in this review was not carried out, since it is
not an objective described in the PRISMA-ScR guideline12,14.

Conclusions

GBS is an important disease in the pediatric population with
active SARS-CoV-2 infection or in survivors. Clinical man-
ifestations and diagnostic and imaging tests are of great
importance in timely diagnosis and therapeutic approach,
avoiding permanent neurological sequelae in this popula-
tion group. There are still few case reports, so it is necessary
to encourage the development of new clinical studies that
improve the medical evidence available in  the pediatric pop-
ulation.
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syndrome associated with COVID-19 infection. Pan Afr Med J.
2020;35  Suppl 2:118,
http://dx.doi.org/10.11604/pamj.supp.2020.35.2.25003.

33.  Khalifa M, Zakaria F,  Ragab Y, Saad A, Bamaga A, Emad Y,
et al. Guillain-Barré syndrome associated with severe acute
respiratory syndrome coronavirus 2 detection and
coronavirus disease 2019 in a  child. J Pediatric Infect Dis Soc.
2020;9:510–3, http://dx.doi.org/10.1093/jpids/piaa086.

34. Das KY, Midhun Raj KT, Samprathi M, Sridhar M, Adiga R,
Vemgal P. Guillain-Barré syndrome associated with
SARS-COV-2 infection. Indian J Pediatr. 2021;88(5):479,
https://doi.org/10.1007/s12098-021-03684-x.

35. El Mezzeoui S,  Aftiss FZ, Aabdi M, Bkiyar H,  Housni B. Guillan
Barre syndrome in post Covid-19 infection in children. Ann
Med Surg (Lond). 2021;67:102524,
http://dx.doi.org/10.1016/j.amsu.2021.102524.

36. Michael SN, Madaan P, Shekhar M. An unusual descending
presentation of pediatric Guillain-Barre syndrome following
COVID-19: expanding the spectrum. Pediatr Neurol.
2021;124:13–4,
http://dx.doi.org/10.1016/j.pediatrneurol.2021.07.016.

37. Qamar T, Kumar S,  Gupta S, Awasthi S. Guillain-Barré
syndrome with normal nerve conduction study associated
with COVID-19 infection in a child. Indian J  Pediatr. 2022:1,
http://dx.doi.org/10.1007/s12098-022-04097-0.

38.  Turgay C,  Emine T, Ozlem K, Muhammet SP, Haydar AT. A  rare
cause of acute flaccid paralysis: human coronaviruses. J
Pediatr Neurosci. 2015;10:280–1,
http://dx.doi.org/10.4103/1817-1745.165716.

39.  Panda PK, Sharawat IK, Panda P, Natarajan V, Bhakat R,
Dawman L.  Neurological complications of SARS-CoV-2
infection in children: a  systematic review and meta-analysis.
J  Trop Pediatr. 2021;67:fmaa070,
http://dx.doi.org/10.1093/tropej/fmaa070.

40. Al-Ramadan A,  Rabab’h O, Shah J, Gharaibeh A. Acute and
post-acute neurological complications of COVID-19. Neurol
Int. 2021;13:102–19,
http://dx.doi.org/10.3390/neurolint13010010.

41.  Siracusa L,  Cascio A, Giordano S, Medaglia AA, Restivo GA,
Pirrone I, et al. Neurological complications in pediatric
patients with SARS-CoV-2 infection: a systematic review of
the  literature. Ital J  Pediatr. 2021;47:123,
http://dx.doi.org/10.1186/s13052-021-01066-9.

42.  O’Loughlin L, Alvarez Toledo N, Budrie L, Waechter R, Rayner
J.  A systematic review of severe neurological manifestations
in  pediatric patients with coexisting SARS-CoV-2 infection.
Neurol Int. 2021;13:410–27,
http://dx.doi.org/10.3390/neurolint13030041.

43.  Tuta-Quintero E, Collazos E, Coronado-Sarmiento J, Pimentel
J.  Utility of anemia as a severity predictor in COVID-19: a
scoping review. Bol Malariol Salud Ambient. 2021;61:26–34,
http://dx.doi.org/10.52808/BMSA.7E5.61E2.003.

44.  Finsterer J,  Scorza FA. Guillain-Barre syndrome in 220 patients
with COVID-19. Egypt J  Neurol Psychiatr Neurosurg.
2021;57:55, http://dx.doi.org/10.1186/s41983-021-00310-7.

dx.doi.org/10.4103/aian.AIAN_52_21
dx.doi.org/10.1002/jmv.27018
dx.doi.org/10.1177/0883073821989164
dx.doi.org/10.1007/s12098-021-03792-8
dx.doi.org/10.1542/peds.2020-015115
dx.doi.org/10.1007/s00381-021-05104-z
dx.doi.org/10.1093/tropej/fmaa044
dx.doi.org/10.1001/jamaneurol.2021.0504
dx.doi.org/10.1097/INF.0000000000003146
dx.doi.org/10.17843/rpmesp.2021.382.6781
dx.doi.org/10.35366/103353
dx.doi.org/10.1097/INF.0000000000003124
dx.doi.org/10.17843/rpmesp.2020.374.5926
dx.doi.org/10.11604/pamj.supp.2020.35.2.25003
dx.doi.org/10.1093/jpids/piaa086
https://doi.org/10.1007/s12098-021-03684-x
dx.doi.org/10.1016/j.amsu.2021.102524
dx.doi.org/10.1016/j.pediatrneurol.2021.07.016
dx.doi.org/10.1007/s12098-022-04097-0
dx.doi.org/10.4103/1817-1745.165716
dx.doi.org/10.1093/tropej/fmaa070
dx.doi.org/10.3390/neurolint13010010
dx.doi.org/10.1186/s13052-021-01066-9
dx.doi.org/10.3390/neurolint13030041
dx.doi.org/10.52808/BMSA.7E5.61E2.003
dx.doi.org/10.1186/s41983-021-00310-7


346  r e v c o  l o  m  b r  e u m a t o l  .  2  0 2 3;2  9(4):335–346

45. Karuppan MKM, Devadoss D, Nair M, Chand HS, Lakshmana
MK. SARS-CoV-2 infection in the central and peripheral
nervous system-associated morbidities and their potential
mechanism. Mol Neurobiol. 2021;58:2465–80,
http://dx.doi.org/10.1007/s12035-020-02245-1.

46.  Kesici S, Tanyıldız M, Yetimakman F, Bayrakci B. A novel
treatment strategy for severe Guillain-Barré syndrome: zipper

method. J  Child Neurol. 2019;34:277–83,
http://dx.doi.org/10.1177/0883073819826225.

47. Garg D, Dhamija RK, Choudhary A, Shree R, Kumar S, Samal P,
et al. Impact of the COVID-19 pandemic on the frequency,
clinical spectrum and outcomes of pediatric Guillain-Barré
syndrome in India: a  multicentric ambispective cohort study.
Ann Indian Acad Neurol. 2022;25:60–7,
http://dx.doi.org/10.4103/aian.aian 392 21.

dx.doi.org/10.1007/s12035-020-02245-1
dx.doi.org/10.1177/0883073819826225
dx.doi.org/10.4103/aian.aian_392_21

	Guillain Barr syndrome in the paediatric population. Consequence of active infection or long Covid?
	Introduction
	Methods
	Results
	Synthesis of the literature exploring the relationship between post-COVID syndrome and Guillain-Barr syndrome
	Case reports
	Case series
	Cohort study

	Discussion
	Limitations
	Conclusions
	Financing
	Conflict of interests
	Appendix A Supplementary data
	References


