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Abstract

Background: A very broad range of neurological
complications has been linked to coronavirus
disease 2019 (COVID-19). Guillain-Barré
Syndrome (GBS) is an autoimmune neuropathy
which is on the rise after COVID-19 infection.
Nonetheless, there is few data on its occurrence
in children, especially in post-COVID and long
COVID. Objective: To find the prevalence of
post-COVID and long COVID disease in
children hospitalized with GBS in The
Children’s Hospital Lahore (CHL).
Methodology: The study was a descriptive cross-
sectional study performed in the Department of
Neurology, CHL, from October 2025 to Jan
2026. Eighty-seven cases of GBS in children of
2-18 years were included using consecutive
sampling. The exposure to COVID-19 was
proven by antibody testing (IgM/IgG). The
patients were identified with post-COVID (212
weeks) and long COVID (>12 weeks). The SPSS
version 26.0 was used to analyze data. Results:
In the case of 87 children with GBS, a major
percentage of participants had previous exposure
to COVID-19. The number of cases post-COVID

Resumo

Contexto: Uma ampla gama de complicagdes
neuroldgicas tem sido associada a doenca do
coronavirus 2019 (COVID-19). A sindrome de
Guillain-Barré (SGB) é wuma neuropatia
autoimune que tem apresentado aumento apés a
infeccdo por COVID-19. No entanto, existem
poucos dados sobre sua ocorréncia em criancas,
especialmente em casos p6s-COVID e COVID
longa. Objetivo: Determinar a prevaléncia de
SGB p06s-COVID e COVID longa em criangas
hospitalizadas com SGB no Hospital Infantil de
Lahore (CHL). Metodologia: O estudo foi um
estudo transversal descritivo realizado no
Departamento de Neurologia do CHL, de
outubro de 2025 a janeiro de 2026. Oitenta e
sete casos de SGB em criangas de 2 a 18 anos
foram incluidos por meio de amostragem
consecutiva. A exposicdo a COVID-19 foi
comprovada por teste de anticorpos (IgM/1gG).
Os pacientes foram classificados como pos-
COVID (2 a 12 semanas) e COVID longa (> 12
semanas). O SPSS versdo 26.0 foi utilizado para
analise dos dados. Resultados: Em um estudo
com 87 criancas com sindrome de Guillain-
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was higher than the cases of long COVID. It was
found that there was a statistically significant
difference in age groups and post-COVID GBS
(p £0.05) but no significant difference in gender.
Conclusion:  Pediatric ~ populations  are
characterized by post-COVID neurological
complications, especially the GBS. Childhood
GBS should be diagnosed and treated promptly,
and this is only possible through early detection
and surveillance of COVID-19 patients.

Keywords: COVID-19. Post-COVID
Syndrome. Long COVID. Guillain—Barré
Syndrome (GBS). Peripheral Neuropathy. Acute
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Barré (SGB), uma grande porcentagem dos
participantes havia sido exposta a COVID-19
anteriormente. O ndmero de casos p6s-COVID
foi maior do que o de casos de COVID longa.
Observou-se uma diferenca estatisticamente
significativa entre as faixas etérias e a SGB p0s-
COVID (p < 0,05), mas nenhuma diferenga
significativa entre os sexos. Conclusdo: A
populacdo pediatrica apresenta complicagdes
neuroldgicas pés-COVID, especialmente a SGB.
O diagnostico e o tratamento da SGB na
infancia devem ser precoces, o que s6 é possivel
por meio da deteccAo precoce e do
acompanhamento de pacientes com COVID-19.

Flaccid Paralysis (AFP). Immune-Mediated

Neuropathy. Palavras-chave: COVID-19. Sindrome pos-

COVID. COVID longa. Sindrome de Guillain-
Barré (SGB). Neuropatia periférica. Paralisia
flacida aguda (PFA). Neuropatia
imunomediada.

1 INTRODUCTION

At the end of 2019, a new coronavirus disease (COVID-19) was detected in
Wuhan, China, and quickly spread all over the world, causing the worldwide pandemic?.

Even though in its early years it was acknowledged as a respiratory disease, new
signs indicate that COVID-19 is a multisystem disease with considerable prolonged
effects. The viral entry into the host cells is facilitated by angiotensin-converting enzyme
2 (ACEZ2) receptor that is highly expressed in many organs, such as lungs, heart, vascular
endothelium, and nervous system. Such a massive spread is the reason behind the variety
of clinical consequences of COVID-19, including respiratory or cardiovascular issues and
neurological problems?.

SARS-CoV-2 infection has been reported to have neurological manifestations.
These are central nervous system (CNS) complications like stroke, changes in
consciousness, headache, and seizure and peripheral nervous system (PNS) involvement,
this includes nerve dysfunction in the head and peripheral neuropathies. The mechanisms

of these neurological effects are not fully understood yet despite the increasing awareness
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Guillain-Barre syndrome (GBS) is an acute, post-infectious, immune-mediated,
and peripheral neuropathy and nerve root neuropathy that is estimated to occur at 1.1 1.8
per 100000 population every year®.

It is usually precipitated by a previous infection which takes place via the process
of molecular mimicry, whereby anti-ganglioside antibodies. Are produced by immune
responses and assault constituents of the peripheral nerve axons. GBS typically creates
rapid progressive and symmetrical ascending weakness with the loss or weakness of deep
tendon reflexes and can involve sensory nerves and cranial nerves. Extreme cases may
result in life-threatening complications with the need of mechanical ventilation due to the
involvement of the respiratory muscles®.

GBS has been associated with several infectious agents such as Epstein-Bar virus
(EBV), Campylobacter jejune and the Zika virus. Also, there have been rare reports after
vaccination against diseases like influenza, hepatitis B and more recently, COVID-19 3,
~. There is emerging evidence to indicate a potential relationship between SARS-CoV-2
infection and GBS, even in pediatric groups. Aloma et al. reported the neurological
manifestations in children with COVID-19, such as decreased reflexes indicative of GBS.
Likewise, features typical of GBS were found in patients infected with SARS-CoV-2 who
were pediatric patients 3, .

As indicated by Radisic et al. (2022), about 34.5 percent of GBS cases were linked
to previous COVID-19 infection, which suggests a possible relationship between the two
conditions’, .

Although the research on the subject has been conducted predominantly on adults,
the information about post-COVID neurological complications in children is scarce®.

The problem of delayed and persistent complications of SARS-CoV-2 infection
has gained ongoing importance due to the emergence of post-COVID and long COVID
syndromes. In children, the conditions may have long-standing or progressive symptoms
of several systems, which include nervous system. Considering the paucity of empirical
data on pediatrics, the proposed study will present the prevalence of Guillain-Barre
Syndrome among children with post-COVID and long COVID. This association will be
understood so that early diagnosis, early management and better results can be provided
to the affected children.
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2 OBJECTIVES

To identify the prevalence of long COVID and post COVID among children who
develop ICU admission due to GBS.

3 METHODOLOGY

This was a cross-sectional study that was conceived as a descriptive study; it took
place in the Department of Neurology at The Children Hospital Lahore from October
2025 to January 2026. A total of 87 patients was determined based on a 95 percent
confidence level and a 10 percent margin of error, where the frequency of a post-COVID
Guillain -Barré Syndrome (GBS) was estimated to be 34.5%. The method of sampling
used in the study was non-probability consecutive sampling to recruit the eligible
participants within the period of the study.

4 INCLUSION CRITERIA

Both male and female children aged 2 to 18 years who presented with acute flaccid
paralysis (AFP) as a result of Guillain-Barre Syndrome (GBS) to The Children Hospital
Lahore (CHL) were included.
5 EXCLUSION CRITERIA

Children under 2 and 18 years old admitted to The Children’s Hospital Lahore
(CHL) who had acute flaccid paralysis (AFP) caused by non-Guillain-Barre Syndrome

reasons and children with a pre-existing neurological condition diagnosed before
COVID-19 infection were excluded.
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6 DATA COLLECTION PROCEDURE

The demographic variables such as age and gender and the status related to
COVID-19 exposure based on the IgM and IgG antibody tests were measured. Patients
were classified clinically according to the period of symptoms, and they were divided into
post-COVID (2-12 weeks) and long COVID (>12 weeks) categories. The Guillain Barré
Syndrome (GBS) was diagnosed using clinical examination, nerve conduction studies
(NCS) and cerebrospinal fluid analysis (CSF).

Children who met the inclusion criteria were recruited into the study after
receiving the ethical approval and informed consent of parents or guardians. COVID-19
antibody tests were performed on the sample of blood to identify the previous contact
with SARS-CoV-2. Based on the time symptoms lasted after being infected, patients were
categorized as post-COVID or long COVID. All the participants underwent a detailed
neurological examination to evaluate the characteristics that are indicative of GBS.
Follow-up assessment of suspected cases was conducted with nerve conduction tests and
CSF examination to prove the diagnosis. The principal investigator recorded all the

information that was collected in a structured proforma.
7 DATA ANALYSIS

Data received were typed and processed using SPSS version 26.0. Quantitative
variables, e.g, age, were represented as mean-standard deviation, whereas qualitative
variables, e.g, gender, post-COVID status, and long COVID status, have been represented
in terms of frequency and percentage. Data were also further stratified based on age and
gender to eliminate the possible modifiers of effects. Following stratification, chi-square
was used to determine the relationship between variables with p-value of 0.05 taken to be

significant.
8 RESULTS

Eighty-seven (87) children with diagnoses of Guillain-Barré Syndrome (GBS)

were recruited into the study. The average age of the participants was 9.841604. There
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were 48 males and 39 females (55.2:44.8), which means that the gender distribution was
relatively balanced. COVID-19 antibody screening showed that a considerable number
of patients were already exposed to the virus, which could be used to distinguish between
the post-COVID and long COVID groups.

Table 1

Baseline Characteristics
Parameter Overall (n =87)
Mean Age (years) 9.8+4.2
Gender (Male : Female) 48:39

The demographic characteristics of the baseline depicted that the population of

the study was primarily composed of school aged children with a slight majority of males.

Table 2

Distribution of Post-COVID and Long COVID GBS
Category Frequency Percentage
Post-COVID GBS 52 59.8%
Long COVID GBS 20 23.0%
No COVID Association 15 17.2%
Total 87 100%

The most prevalent one was post-COVID GBS, then there was long COVID and

a relatively small percentage of the cases had no identifiable COVID-19 association.
8.1 Association with Age and Gender

The stratification analysis revealed that age categories had statistically significant
differences between post-COVID and long COVID GBS (p < 0.05), so the age factor can

be considered an effect modifier. Nonetheless, there was no statistically significant
gender and long COVID GBS or post-COVID GBS.
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8.2 Interpretation

The research outcomes of this study are that neurological complications that occur
after COVID-19, especially Guillain -Barre Syndrome are not uncommon among
hospitalized children. The cases of post-COVID were more common than those of long
COVID, which showed that GBS could be more common during the early post-infectious
stage. The age was found to affect the distribution of cases whereas gender did not have
an effect. These findings indicate that clinical vigilance in regard to neurological
complications is important in children who have recovered after COVID-19 because it
allows the detection of GBS at an early stage and its management.

9 DISCUSSION

This article shows a significant relationship between COVID-19 and Guillain-
Barre Syndrome (GBS) in children. These results are in line with the existing literature
that indicates that SARS-CoV-2 might be the precipitator of immune-mediated
neuropathies. The hypothesis that has been put forward is that the basic mechanism is that
of molecular mimicry, in which the host immune response to viral antigens cross-reacts
with peripheral nerve components, causing demyelination or axonal injury.

The post-COVID GBS has been reported by Radisic et al. with a frequency of
34.5% in line with the trends in this study . The fact that post-COVID cases prevail over
long COVID cases implies that neurological complications related to immunity are likely
to manifest more in the initial stages of the post-infectious period and not in the chronic
stages of the disease. This observation confirms the hypothesis that the immune response
that is activated soon following infection is at the center of GBS pathogenesis.

Cases of neurological involvement in COVID-19 among children have been
extensively reported. Ray et al. have shown that the neurological complications
encountered in hospitalized children include peripheral neuropathies, encephalopathy,
and seizures among others®. Likewise, the systematic reviews have indicated growing
awareness of GBS as a post-infectious complication of COVID-19 in adults and among

children '°. Even though pediatric cases are still considered to be rather uncommon in
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comparison with adults, their presence highlights the neurotropic character of SARS-
CoV-2.

A number of studies have pointed out that GBS related to COVID-19 has no
substantial clinical manifestation difference compared to GBS caused by other infectious
agents, but there have been reports that a higher incidence of severe or rapidly progressing
cases has been observed in COVID-associated GBS'.The lack of significant gender
differences in this study is consistent with current literature, i.e. that shows that GBS lacks
a high gender inclination in pediatrics. The observed age differences could indicate the
differences in the maturity of immune systems, exposure patterns, and host susceptibility.

Moreover, new literature speculates that COVID-19 related GBS can be both
demyelinating and axonal, and electrophysiological studies show that there are
heterogeneous patterns of nerve involvement. This inconsistency proves the necessity of
early neurophysiological assessment in suspected cases to inform diagnosis and
treatment.

The principle of post-COVID and post-COVID syndromes as an addition to the
perception of problems associated with SARS-CoV-2 complications has complicated the
concept. The conditions that arise post-COVID are usually experienced several weeks
upon the occurrence of the acute infection, whereas long COVID is characterized by
ongoing symptoms after 12 weeks. Pediatric populations have been reported to have
neurological sequelae such as fatigue, cognitive dysfunction as well as neuropathies 2.
Nonetheless, the connection between long COVID and GBS is not as well-established
and existing findings indicate that GBS is more closely associated with the post-infectious
immune response compared with chronic sequelae.

The results of the current study support the essentiality of the early detection of
neurological symptoms in children who have recovered after COVID-19. Early
identification of GBS is very important because the later a patient receives treatment the
more likely he or she may end up with respiratory dysfunction and disability. IVIG and
plasmapheresis are still considered to be the primary treatment, and early administration
is proven to be effective to improve the outcomes as well*3,

Limitations of the study consist of the single-center design of the study and rather
small sample that might restrict the generalizability. Also, use of antibody testing to

determine previous exposure to COVID-19 can fail to detect all instances, especially
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those who had asymptomatic or mild infections. It has been suggested that further
multicentric research in larger sample sizes and longitudinal follow-up would be
preferable to understand the temporal association between COVID-19 and GBS among

pediatric cohorts.
10 CONCLUSION

The problem of post-COVID neurological comorbidities is becoming more and
more prominent among children, especially Guillain-Barre Syndrome (GBS). This paper
indicates that post-COVID GBS is more prevalent compared with long COVID-
associated GBS in children with acute flaccid paralysis. The results highlight the
possibility of using SARS-CoV-2 infection as a precipitant of immune-mediated
neurological diseases in children. It is important to allow the timely diagnosis and
treatment of GBS by early detection of those patients with a history of recent or previous
COVID-19 infection. Clinical follow-up, timely neurological evaluation, and correct
investigations would greatly enhance the outcomes of patients. Thus, medical
practitioners must have a high level of suspicion of GBS in children with neurological
manifestation after COVID-19, early intervention is necessary to minimize the chances
of complications and morbidity through late treatment.
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