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INTRODUCTION

The earliest report of coronavirus disease 2019 
(COVID-19) came in December 2019 from Wuhan, 
China.The condition is caused by a human coronavirus 
belonging to the Coronaviridae family, i.e., severe acute 
respiratory syndrome coronavirus-2 (SARS-CoV-2). 

SARS-CoV-2 infection is mainly manifested through 
respiratory symptoms and sometimes neurological 
complications1. Neurological alterations are broadly 
divided into central nervous system (CNS) (e.g., dizzi-
ness, headache, ataxia, seizure and cerebrovascular dis-
eases), cranial and peripheral nervous system symptoms 
(e.g., anosmia, myalgia, ageusia, vision impairment and 
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—	 Highlights
	 –	 The current case is a parainfectious case of COVID-19 induced GBS in children.
	 –	 He had leukocytosis and neutrophil to lymphocyte ratio > 3.5, indicating COVID-19 severity.
	 –	 Timely diagnosis, supportive measures, and intravenous immunoglobulin are essential 
		  to successful treatment.
	 –	 To the best of our knowledge, this case is the first post-COVID-19 induced GBS case in a 7-year-old boy.
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CASE REPORT

A 7-year old male child with cough, throat pain, and 
weakness in the upper and lower limb was admitted to 
the isolation ward of the pediatrics department, KIMS 
hospital, Bhubaneswar, on 16th October 2020. Samples 
were sent for examination of SARS-CoV-2 infection 
and other parameters. RT-PCR test revealed that the 
child was SARS-CoV-2 positive, and hence the pa-
tient was shifted to Odisha COVID-19 hospital (OCH), 
KIMS. The child showed a progressive increase in the 
COVID-19 symptoms and joint pain after admission. 
The clinical investigation of the blood samples received 
on the 7th day of the admission showed decreased he-
moglobin levels, hematocrit, MCH, MCV, and MCHC 
(Supplementary Table 1). The patient also had lympho-
cytopenia and neutrophilia throughout hospitalization 
and during the follow-up (Figure 1A). The platelet count 
was increased from 271 X103/μL on day 7 to 635 X103/
μL on day 13 of hospitalization (Figure 1B). Inflamma-
tory marker CRP 21.72 mg/L (normal; <5 mg/L) was 
also increased (Supplementary Table 1). Moreover, the 
X-ray chest P-A view showed non-homogenous patchy 
opacities in the right lower and upper lobe, indicating 
pneumonia (Figure 2).

neuropathy, and skeletal muscle injury)1. According to 
the hypothesis, the neural invasion of the coronavirus 
is mainly through the hematogenous and/or retrograde 
axonal route2. This may cause encephalitis by direct 
neuronal damage or respiratory insufficiency-induced 
hypoxia. Besides cytokine storms, SARS-CoV-2 may 
result in severe inflammation and CNS injury. Previous 
studies1,3 have also reported COVID-19 induced CNS 
demyelination in adults.

In addition, COVID-19 associated Guillain Barré 
syndrome (GBS) was noted in a few children4. GBS is 
an acute monophasic demyelinating polyradiculopathy 
usually preceded by infections caused by Campylobacter 
jejuni, influenza virus, Epstein Barr Virus, Cytomegalo-
virus, Zika virus, and SARS-CoV5,6. The typical clinical 
manifestations in GBS are ascending, symmetrical flaccid 
limb paralysis, progressive and hyporeflexia or areflexia. 
Diagnosis of GBS is primarily clinical,however analysis 
of cerebrospinal fluid (CSF) and peripheral nerve conduc-
tion tests support the diagnosis. Children with GBS of-
ten respond well to supportive measures and intravenous 
immunoglobulins, while plasmapheresis is rarely need-
ed. Here we present a case of a 7-year male child with 
COVID-19 who later developed GBS most likely due to 
SARS-CoV-2 induced immune dysregulation.

Figure 1. Graphical representation of hematological and biochemical parameters. A, Lymphocyte and Neutrophil levels during the period of 
hospitalization and follow-up. B, The level of WBC and platelet during the period of hospitalization and follow-up. C, Level of CSF protein 
and CSF glucose.

https://www.infectiousjournal.com/wp-content/uploads/sites/6/2022/05/Supplementary-Table-I-26052.pdf
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DISCUSSION

COVID-19 is a multisystemic disease and is known to 
induce immune deregulation. In COVID-19, neurolog-
ical manifestations like GBS may appear prior or post 
SARS-CoV-2 infection7,8. Studies have detected anti-
ganglioside antibodies to establish the post-infectious 
causes6,9. The case presented here emphasizes the ap-
pearance of GBS after the COVID-19 diagnosis. The 
duration between SARS-CoV-2 infection and the man-
ifestation of GBS in the current case was seven days. 
Several cases of COVID-19 patients exist that explain 
similar scenarios. An Italian case study consistedof five 
COVID-19 patients who developed GBS 5–10 days post-
SARS-CoV-2 infection10. Though the COVID-19 mani-
festation was severe, marked by leukocytosis, neutro-
philia, lymphocytopenia, anemia, and elevated CRP in 
most cases, few GBS cases with mild COVID-19 symp-
toms with normal hematological parameters have been 
reported11. Most children infected with SARS-CoV-2 
have mild to moderate symptoms and rarely require 
hospitalization. Yet another investigation of an 11 years 
old male child with GBS and SARS-CoV-2 infection 
showeddecreased hemoglobin and normal CRP, WBC, 
neutrophil, lymphocyte, platelet, electrolytes, and liver 
function test while elevated CSF protein4. Additionally, 
some adult patients with GBS cases showed normal he-
matological parameters, while some presented elevated 

On day 12 of hospitalization, the child developed 
progressive weakness and could not talk, eat or walk. 
The muscle strength was graded 3/5 in both upper limbs 
and 2/5 in lower limbs. The child developed respiratory 
distress and was shifted to the ICU on the 12th day of 
hospitalization. The child was put on mechanical ven-
tilation, and vitals were managed. The CSF analysis re-
vealed albumin-cytological dissociation with increased 
CSF protein 59 mg/dl compared to normal; 15-45 mg/
dl (Figure 1C) and cell count being 15/cmm (normal, 
0-5/cmm). Nerve conduction studies showed  slow and 
blocked conduction. Other hematological and biochem-
ical investigations were presented in Figure 1A-B and 
Supplementary Table 1. 

Also, in the ICU at the COVID-19 hospital, the child 
had an episode of sudden cardiac arrest. However, the 
child was revived upon high-quality cardiopulmonary 
resuscitation. The treatment included multiple antibiot-
ics, inotropes, anticonvulsants, antipyretics, ivermectin, 
probiotics, and supportive measures during ICU. Addi-
tionally, the child received intravenous immunoglobulin 
2 g/kg over two days. After RT-PCR tested negative, the 
patient was extubated and shifted to the pediatric ICU of 
the non-COVID-19 hospital. Here, he was treated for a 
culture-positive E. coli urinary tract infection. Besides, 
supportive measures like physiotherapy were instituted. 
After a brief stay of 15 days, the child was discharged 
with walking support. 

Figure 2. X-RAY of chest P-A view. Patchy opaci-
ties in the right lower lobe (red arrow), indicating 
pneumonia.

https://www.infectiousjournal.com/wp-content/uploads/sites/6/2022/05/Supplementary-Table-I-26052.pdf
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inflammatory markers, leukocytosis, lymphocytopenia, 
and thrombocytopenia. The case presented here showed 
lymphocytopenia, neutrophilia, leukocytosis, throm-
bocytosis, and elevated CRP after GBS development 
during hospitalization. Moreover, it is worth mention-
ing that the hematological parameters and inflammatory 
markers may vary on a case-to-case basis. 

Moreover, the early diagnosis of GBS is vital in man-
aginga patient’s health. The specific treatment consisted 
of IVIg: 0.4 g/kg for five days. Besides regular mon-
itoring of cardiac, pulmonary, and autonomic (blood 
pressure, heart rate and pupil) function also needs to be 
done. Rarely, patients may need plasmapheresis. Respi-
ratory insufficiency due to paralysis of diaphragmatic 
muscles marks the requirement of mechanical ventila-
tion. The child under investigation was on supportive 
treatment and mechanical ventilation. Finally, multidis-
ciplinary care, including psychosocial support and reha-
bilitation, is the key to optimal outcomes. 

The study has a few limitations, like the unavail-
ability of data pertaining to other serum inflammatory 
markers like ferritin, IL6, and D-dimer. Thus, a conclu-
sion regarding the disease severity from these serum in-
flammatory markers could not be drawn. Also, we were 
unable to perform the CT-thorax of the patient due to his 
serious health condition. Also, it is questionable if the 
production of SARS-CoV-2 induced antibodies against 
only a particular ganglioside may lead to GBS develop-
ment. However, since the diagnosis of GBS is mainly 
clinical, we were able to manage the case well with the 
existing investigation. 

CONCLUSIONS

Our case reveals the possible association between SARS-
CoV-2 infection and GBS development in children. Both 
mild and severe COVID-19 may be associated with GBS. 
This case report reveals various clinical presentations of 
SARS-CoV-2 infection and GBS-related complications. 
More studies are needed to know the neurological mani-
festations due to SARS-CoV-2 infection in the pediatric 
population. This is the first post-COVID-19 GBS case of 
a 7-year-old boy to the best of our knowledge. Early di-
agnosis and treatment with immunoglobulin have better 
outcomes for GBS with COVID-19.
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