
Journal of the Pediatric Infectious Diseases Society

Guillain-Barré Syndrome With COVID-19 in a Child • jpids 2020:XX (XX XXXX) • 1

C a s e  R e p o R t

 

Received 16 May 2020; editorial decision 7 July 2020; accepted 8 July 2020; Published online  
July 11, 2020.

Correspondence: Maher Khalifa, FRCP, FRCPCH, Pediatric Neurology Department, Dr Erfan 
and Bagedo General Hospital, Jeddah, Kingdom of Saudi Arabia. E-mail: maherkhalifa@
hotmail.com.

Journal of the Pediatric Infectious Diseases Society  2020;XX(XX):1–4
© The Author(s) 2020. Published by Oxford University Press on behalf of The Journal of 
the Pediatric Infectious Diseases Society.  This is an Open Access article distributed under 
the terms of the Creative Commons Attribution-NonCommercial-NoDerivs licence (http://
creativecommons.org/licenses/by-nc-nd/4.0/), which permits non-commercial reproduction and 
distribution of the work, in any medium, provided the original work is not altered or transformed 
in any way, and that the work is properly cited. For commercial re-use, please contact journals.
permissions@oup.com.
DOI: 10.1093/jpids/piaa086

Guillain-Barré Syndrome Associated With Severe Acute 
Respiratory Syndrome Coronavirus 2 Detection and 
Coronavirus Disease 2019 in a Child
Maher Khalifa,1 Fairouz Zakaria,1 Yasser Ragab,2 Ahmed Saad,3 Ahmed Bamaga,4 Yasser Emad,5 and Johannes J. Rasker6,

1pediatric Neurology Department, Dr erfan and Bagedo General Hospital, Jeddah, Kingdom of saudi arabia; 2Radiology Department, Faculty of Medicine, Cairo University, 
Cairo, egypt; 3Internal Medicine Department, Faculty of Medicine, Cairo University, Cairo, egypt; 4pediatric Department, Faculty of Medicine, King abdul-aziz University, Jeddah, 
saudi arabia; 5Rheumatology and Rehabilitation Department, Faculty of Medicine, Cairo University, Cairo, egypt; and 6Faculty of Behavioral, Management and social sciences, 
Department of psychology, Health and technology, University of twente, enschede, the Netherlands

Coronavirus disease (COVID-19) is caused by infection with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). 
Physicians in China reported what is believed to be the first adult case of a SARS-CoV-2 infection associated with acute 
Guillain-Barré syndrome (GBS), followed by 5 adult Italian patients and another case in the United States. In the current re-
port, we present one of the first descriptions of an association of GBS and SARS-CoV-2 infection in a child. In our facility, an 
11-year-old boy presented with typical features of GBS and, after 5 days, a morbilliform skin rash over the palms of both hands. 
Three weeks before the start of the neurological symptoms, the boy had experienced an episode of mild febrile illness with mild 
respiratory manifestations and a persistent cough. The diagnosis of SARS-CoV-2 infection was confirmed by oropharyngeal 
swab on reverse-transcription polymerase chain reaction assay. The disease course of our patient strongly suggests a possible 
relationship between the development of GBS and SARS-CoV-2 infection. The case is discussed in view of previous case reports 
regarding the association of GBS and COVID-19.
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Coronavirus disease (COVID-19) is caused by the infectious 
coronavirus strain severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2). The most predominant symptom in 
adult patients with SARS-CoV-2 infection is pneumonia, some-
times resulting in severe acute respiratory distress syndrome 
(SARS), necessitating admission to the intensive care unit [1]. 
In contrast, only limited data are available on the disease course 
of SARS-CoV-2 infection in children, and most of them only 
have a mild to moderate respiratory illness, seldom requiring 
hospital admission [2].

There is increasing evidence that coronaviruses may also af-
fect the central nervous system, inducing neurological disorders 
[1].Some SARS-CoV-2–infected patients may show neurologic 
signs (eg, headache, nausea, and vomiting) and may also develop 

other neurological manifestations such as acute cerebrovas-
cular disease and impaired consciousness. Thus, for clinicians 
it is important to be aware of these neuroinvasive properties of 
SARS-CoV-2 when caring for patients with COVID-19 [1].

Guillain-Barré syndrome (GBS) is an acute/subacute-onset 
polyradiculoneuropathy typically presenting with sensory 
symptoms and weakness developing over several days, often 
leading to temporary quadriparesis. Approximately 70% of 
patients report a recent preceding upper or lower respiratory 
tract infection or gastrointestinal illness. GBS associated with 
COVID-19 infection has been described only in 7 adult patients 
[3–5]. In the current report, we present one of the first descrip-
tions of an association of GBS and SARS-CoV-2 detection in 
a child.

CASE PRESENTATION

An 11-year-old Palestinian boy presented in the emergency 
room in our facility on April 10, 2020, with acute onset of un-
steady gait and the inability to walk or climb stairs associated 
with tingling sensation felt in both the legs and feet of 1-day 
duration. The parents mentioned that their son had developed 
an acute upper respiratory tract infection with low-grade fever 
on March 20, 2020, for which he received acetaminophen (par-
acetamol) and azithromycin for 3 days. Although the fever sub-
sided, the patient had a persistent mild dry cough. The parents 
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denied any exposure to any suspected or confirmed cases of 
COVID-19. There was no recent history consistent with gas-
trointestinal illness, nor had he been immunized recently prior 
to his illness.

The patient was admitted to the pediatric intensive care unit 
on April 10 for further assessment and management. On phys-
ical examination, he appeared to be conscious, attentive, and 
well oriented with no symptoms or signs suggestive of cranial 
nerve involvement. Initial neurological assessment showed 
symmetrical weakness affecting lower limb muscle groups with 
reduced motor power (3/5), hypotonia, lost ankle and knee re-
flexes, tingling sensations, and an impaired sensation regarding 
pain and light touch of both feet up to the mid-legs with im-
paired proprioception. The neurological examination of the 
upper limbs revealed normal power and tone, yet reflexes were 
elicited with reinforcement. The vital signs upon admission 
showed normal body temperature (37°C), pulse rate 121 beats 
per minute, respiratory rate 22 breaths per minute, blood pres-
sure 127/82 mm Hg, and oxygen saturation 97% on room air.

On April 10, magnetic resonance imaging of the brain and 
whole spine was performed and revealed enhancement of the 
cauda equina nerve roots on postcontrast findings (Figure 1A 
and 1B), which supported the diagnosis of GBS. Nerve con-
duction velocity studies of the right median nerve, right tibial 
nerve, and left peroneal nerve revealed delayed latencies and 
low amplitude with dispersion of compound muscle action 

potentials, and with no F-wave response with impaired sensory 
conduction, which is consistent with demyelinating polyneu-
ropathy, matching the clinical presentation of GBS. The patient 
was diagnosed as a case of GBS and received intravenous im-
munoglobulin infusions at a dose of 1 g/kg/day for 2 days.

Upon admission (April 10), the following laboratory tests 
were done: hemoglobin 11.2  g/dL, white blood cell count 
5.5  × 103 (neutrophils 64.3% [normal range, 43.0%–65.0%] 
and lymphocytes 21.6% [normal range, 20.5%–45.5%]), plate-
lets 356  × 103, C-reactive protein 0.5  mg/dL (normal range, 
0.0–0.5  mg/dL), creatine kinase 61  ng/mL (normal range, 
38–174  ng/mL), aspartate aminotransferase 22 IU/L, alanine 
aminotransferase 14 IU/L, total protein 10.2  g/dL (normal 
range, 6.4–8.3  g/dL), normal serum electrolyte levels, serum 
creatinine 0.5 mg/dL, serum ferritin 87.3 ng/mL (normal range, 
12.0–150.0  ng/mL), and elevated D-dimer level (0.72  mg/L 
[normal, 0.00–0.49  mg/L]). On April 12, diagnostic cerebro-
spinal fluid (CSF) analysis was performed, which showed 
clear colorless fluid. The total cell count was 5 cells/μL, with 
91% lymphocytes and 9% monocytes; CSF chemistry showed 
chloride 116  mmol/L (normal range, 120–130  mmol/L), glu-
cose 65 mg/dL (normal range, 40–70 mg/dL), and high protein 
level (316.7 mg/dL [normal range, 15–45 mg/dL]), which con-
firmed the presence of albumin cytological dissociation.

In view of the current worldwide pandemic and the patient’s 
previous history of fever and persisting mild dry cough, a 

Figure 1. A and B, sagittal and axial t1 fat saturation postcontrast magnetic resonance imaging showing cauda equina nerve root enhancement (white 
arrow) indicative of Guillain-Barré syndrome. C and D, Chest radiograph postanterior and left lateral views showing bilateral paracardiac and basal veiling.  
E and F, Computed tomography of the chest showing small patchy subsegmental faint opacity with atelectasis band in the lingula on the week after admission 
(white circles). G, Morbilliform skin rash over the palmar aspect of the left hand.
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plain chest radiograph was made on April 10, showing bilat-
eral paracardiac and basal veiling opacities (Figure 1C and 1D). 
Chest computed tomography (CT) was done showing patchy 
subsegmental faint opacifications with an atelectasis in the 
lingula (Figure 1E and 1F). Furthermore, on April 11, the boy 
was investigated for viral-related etiology of GBS including res-
piratory virus panel by multiplex polymerase chain reaction 
(PCR) and a fluid microbead–based assay, and all were negative 
(influenza A and B viruses; influenza A virus subtypes H1, H3, 
and H5, including subtype H5N1 of the Asian lineage; parain-
fluenza virus types 1–4; respiratory syncytial virus types A and 
B; adenovirus; metapneumovirus; rhinovirus; enterovirus; and 
coronaviruses 229E, HKU1, NL63, and OC43). In view of the 
findings of the chest radiograph and CT imaging, nasopha-
ryngeal swab for SARS-CoV-2 was done by real-time reverse-
transcription PCR (rRT -PCR) on April 11, which was almost 
22 days after the initial symptoms and 2 days since the start of 
the neurological illness; the test result was found to be positive 
on April 15.

On the morning of April 15, and before starting the treat-
ment for his SARS-CoV-2 infection, the boy developed an un-
usual dermatological manifestation in the form of nonpruritic 
morbilliform skin rash over the palmar aspect of both hands 
(Figure 1G). The same day, the patient was administered aceta-
minophen when needed (10 mg/kg/dose) for his persisting mild 
respiratory symptoms and was prescribed hydroxychloroquine 
twice daily (6.5 mg/kg) for 1 day, and then (3.25 mg/kg) twice 
daily for 7 days. As thromboprophylaxis, low-molecular-weight 
heparin (R/enoxaparin) was given subcutaneously 20 IU 
once daily.

Regarding the neurological manifestations, the child showed 
gradual improvement as to motor power and ambulation, yet 
hyporeflexia persisted during the 14 days of admission.

Throughout the admission, the boy was maintaining droplet 
and contact isolation and was monitored for vital signs and ox-
ygen saturation on room air. On April 20 and 22, 2 nasopha-
ryngeal swabs were taken and yielded negative PCR results 
for SARS-CoV-2. The patient was discharged home on April 
25, with neurologically improved lower limb power, balanced 
gait, decreased numbness, and normal proprioception and the 
COVID-19–related respiratory manifestations were resolved. 
One week after discharge, a follow-up nerve conduction study 
revealed improvement regarding the previously impaired distal 
latencies, conduction velocities, and amplitudes with recorded 
but delayed F-waves.

DISCUSSION

In this report, we describe an 11-year-old boy who presented 
with acute GBS, 3 weeks after he had an episode of upper res-
piratory tract infection with low-grade fever; he appeared to 
recover with only a persistent mild dry cough. Our patient 

had SARS-CoV-2 detected via nasopharyngeal RT-PCR, with 
pulmonary CT imaging findings that corresponded with his 
mild symptomatic respiratory illness. This is in contrast with 
a recent report that assessed 64 pediatric cases (children aged 
0–17  years), showing that most children with SARS-CoV-2 
infection had mild to moderate illness and seldom require 
hospitalization. However, some children with underlying 
comorbidities or those diagnosed with coinfections have had 
severe manifestations requiring hospitalization [2].The current 
case history supports the existing evidence of the association 
between SARS-CoV-2 infection and the development of GBS, 
as described among adult patients [3–5].

Of note, some SARS coronavirus strains have the ability to 
spread via a synapse-connected route to the medullary cardio-
respiratory center from the mechanoreceptors and chemorecep-
tors in the lung and lower respiratory airways [1]. However, there 
is no current evidence of direct viral invasion by SARS-CoV-2 
with inflammation and/or degeneration of motor neurons and 
peripheral nerves as seen with certain viral infection including 
poliovirus, enterovirus-68, West Nile virus, herpes zoster, and 
cytomegalovirus. On the other hand, molecular mimicry was 
documented between the “prototype” ganglioside GM1 (monos
ialotetrahexosylganglioside) and the lipo-oligosaccharide com-
ponent of Campylobacter jejuni isolated from GBS patients [6].

Looking at the disease course in our patient, the clinical and 
CT findings at admission, and the positive RT-PCR tests, we 
can be sure that the original upper respiratory infection was 
a SARS-CoV-2 infection. Doctors are seeing positive PCR re-
sults 6 and 8 weeks after first presentation. The PCR test detects 
pieces of viral RNA, which is critical information for diagnosis, 
but it is a poor test of cure, as emerging data suggest. It cannot 
tell whether someone is infectious or not [7].

Our patient developed morbilliform rash on the palms of 
both hands during the course of the disease; the skin rash ap-
peared before starting hydroxychloroquine treatment, and this 
excludes a drug-related skin reaction. Recently, in a nationwide 
consensus study that included 375 SARS-CoV-2–infected pa-
tients, classification of the cutaneous manifestations related to 
COVID-19 disease and their timing in relation to symptoms 
of the disease, severity, and prognosis were documented [8]. In 
contrast to the morbilliform skin rash seen in our patient, dif-
ferent patterns of skin lesions associated with COVID-19 were 
described such as acral areas of erythema with vesicles or pus-
tules (pseudo-chilblain) (19%), other vesicular eruptions (9%), 
urticarial lesions (19%), maculopapular eruptions (47%), and 
livedo or necrosis (6%) [8].
In summary, our case is considered to be one of the first pe-
diatric patients presenting a possible association between GBS 
and SARS-CoV-2 infection. Awareness of neuromuscular 
presentations in children may have a guiding significance for 
early detection of the combined or preceding infection with 
SARS-CoV-2.
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