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Abstract SARS-CoV-2 infection has been associated with multiple neurological manifestations.

One such manifestation, which has been described since the early stages of the COVID-19

pandemic and is relevant for current neurological practice, is Guillain-Barré syndrome (GBS).

The literature describes neurotoxic mechanisms of the virus itself and the possible pathways by

which it may affect the peripheral nerves in experimental studies; however, we still lack

information on the mechanisms causing the immune response that gives rise to GBS in the

context of SARS-CoV-2 infection. Colombia is one of the Latin American countries worst affected

by the pandemic, with the third-highest number of cases in the region; thus, it is essential to

recognise GBS, as this potential postinfectious complication may severely compromise the

patient's functional status in the absence of timely diagnosis and treatment. We present a series
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of 12 cases of GBS associated with SARS-CoV-2 infection from hospitals in 4 different Colombian

cities and describe the clinical presentation, laboratory and electrophysiological study findings,

and treatment.

n 2022 Sociedad Española de Neurología. Published by Elsevier España, S.L.U. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/

by-nc-nd/4.0/).
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Síndrome de Guillain Barré y Sars Cov2: serie de casos en el primer año de pandemia

Resumen En el año 2020 se declaro la pandemia ocasionada por la infección por el virus

SARSCoV-2, virus de la familia del coronavirus, adoptándose el nombre de COVID-19 a la

enfermedad 1. En Bogotá, Colombia, se confirmó el primer caso de COVID-19 el 6 de marzo de

2020 (2). Los principales síntomas reportados en la infección por SARSCoV-2 son fiebre (43.8% en

la admisión y 88.7% durante la hospitalización) y tos (67.8%) (3). Otros síntomas encontrados son

fatiga (38.1%), producción de esputo (33.7%) y cefalea (13.6%). Los principales signos

neurológicos reportados en los pacientes con infección severa por SARS-Cov-2 son agitación

(69%), compromiso en tracto corticoespinal (67%) y delirium (65%) (4). Las principales

complicaciones neurológicas descritas asociadas a Covid 19 son: anosmia, disgeusia,

encefalopatia, Síndrome de Guillain Barre, complicaciones cerebrovasculares y daño en musculo

esquelético (5–8).

En el presente articulo se presenta una serie de casos de pacientes con síndrome de Guillain-

Barré asociado a infección por SARS-CoV-2. Se recolectaron casos de diferentes instituciones

medicas de Colombia.

n 2022 Sociedad Española de Neurología. Publicado por Elsevier España, S.L.U. Este es un

artículo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/

by-nc-nd/4.0/).

Introduction

The COVID-19 pandemic associated with the novel corona-
virus SARS-CoV-2 was declared in 2020.1 The first confirmed
case of COVID-19 in Bogota (Colombia) was recorded on 6
March 2020.2 The main symptoms reported are fever (43.8%
of cases at admission and 88.7% during hospitalisation) and
cough (67.8%).3 Other symptoms include fatigue (38.1%),
sputum production (33.7%), and headache (13.6%). The main
neurological signs reported in patients with severe COVID-19
are agitation (69%), corticospinal tract involvement (67%),
and delirium (65%).4 The main neurological complications
associated with the disease are anosmia, dysgeusia, enceph-
alopathy, Guillain-Barré syndrome (GBS), cerebrovascular
complications, and skeletal muscle damage.5–8

We present a series of cases of GBS associated with SARS-
CoV-2 infection. Cases were gathered from several Colom-
bian hospitals.

Methods

We conducted a descriptive case series study between 2020
and 2021, gathering data from the following hospitals:
Fundación Cardioinfantil (Bogota), Fundación Santafe de
Bogotá (Bogota), Clínica Medilaser (Neiva), Clínica San Luis
(Bucaramanga), and Clínica Ospedale (Manizales). The
following inclusion criteria were established: age older
than 18 years; clinical and electrophysiological diagnosis of

acute neuropathy according to the Asbury criteria; symp-
toms suggestive of SARS-CoV-2 infection between 1 week
and 2 months prior to or coinciding with acute neurological
symptoms; or documented positive SARS-CoV-2 test result
(antigen, polymerase chain reaction [PCR], or FilmArray
respiratory panel) at the time of neuropathy or within a
month before onset of weakness.

Results

Table 1 presents the main clinical and laboratory character-
istics of patients with GBS associated with SARS-CoV-2
infection.

Discussion

The association between infection and GBS is extensively
documented. The most frequently reported infectious
agents associated with the syndrome are Campylobacter

jejuni, cytomegalovirus, or Mycoplasma pneumoniae, ac-
counting for up to two-thirds of cases.9 Although this
association was not described in the SARS-CoV-1 outbreak,
it has been frequently reported in patients with COVID-19.10

In the recent Zika virus disease outbreak in Colombia, nearly
70 cases of GBS were reported in patients with reverse
transcription PCR-confirmed Zika virus infection.11

Peripheral nerve damage in COVID-19 has been reported
in the current pandemic, with the first case reported in April
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2020 in Wuhan (China) in a 61-year-old woman who
presented acute lower limb weakness, areflexia, progressing
within 1 day, with paraclinical findings of albuminocytologic
dissociation, absence of F waves, and increased latency in
the nerve conduction study. These symptoms preceded the
respiratory symptoms.7 Italian researchers reported a
similar case in a 71-year-old patient, who developed acute
weakness several days before the onset of infectious
symptoms; this suggests that GBS may develop in parallel
with SARS-CoV-2 infection.9

A systematic review of 39 studies, including a total of 50
patients with GBS manifesting after onset of COVID-19,
found that the most common form was acute inflammatory
demyelinating polyneuropathy (66%); the axonal variant was
not infrequent, occurring in 34% of the population studied. In
the majority of patients (66%), diagnostic certainty was level
1 according to the Brighton criteria. CSF protein levels were
slightly more elevated in patients with axonal variants.
Patients were treated with intravenous immunoglobulins
and plasma exchange; neither treatment was found to be
superior in terms of functional outcomes.12

The peripheral neurotropic mechanisms under study in
relation to SARS-CoV-2 include a subset of human
nociceptors expressing the MRGPRD and CALCA genes,
which also express ACE2 mRNA; the high affinity of SARS-
CoV-2 for the ACE2 receptor would explain some painful
phenomena in patients with this infection.13

We must also consider the role of the so-called “cytokine
storm,” an exaggerated immune response triggered by SARS-
CoV-2 and characterised by increased production of multiple
inflammatory factors, which mediates tissue damage in
patients with COVID-19.7 The immune mediators whose
expression is increased in response to the infection include
IL-1β, IL-2, IL-6, IL-7, IL-10, G-CSF, CXCL10, MCP-1, MIP-1α,
and TNFα, with IL-1β, IL-6, CXCL10, and TNFα presenting
the greatest capacity to cause tissue damage in various
organs due to their proinflammatory properties. IL-1β and
IL-6 have been associated with neurotoxicity and may cause
endothelial dysfunction.9

A total of 54 lineages of SARS-CoV-2 are in circulation in
Colombia. Of these, high frequency of variants B.1, B.1.111,
and B.1.420 has been reported in 29 departments.14 Over 13
different mutations of variant B.1.111 have been described.
The first case of the Brazilian P.1 variant was recorded in
March 2021 in Bogota; no further cases have been
recorded.15 Circulation of the British B.1.1.7 variant has
also been documented.16

The cases presented in this article were recorded between
the second and third waves of the pandemic. The cities with
the largest numbers of patients are Bogota, Medellín, and
Barranquilla. The second phase of vaccination is currently
being completed in Colombia.17 At least 28 910 000 cases of
SARS-CoV-2 infection and 920 000 deaths due to COVID-19 have
been recorded in Latin America; during the third wave,
Colombia was the country with the third-highest infection
rate in the region, after Brazil and Argentina.14

The mean age of the patients in our series was 55.3 years,
with the youngest being 38 years old. We also observed
differences between patients in the time of onset of muscle
weakness, which ranged from 1 to 45 days after onset of
infectious symptoms, with several presenting the neurolog-
ical disorder 1–2 weeks after the respiratory symptoms. TwoP
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patients did not present respiratory symptoms prior to GBS,
with this syndrome being the initial manifestation of SARS-
CoV-2 infection, which was subsequently detected in the
aetiological study. One patient presented respiratory symp-
toms for 2 weeks, and was vaccinated a week after
resolution of these symptoms.

Regarding the symptoms of GBS, 8 patients initially
presented with progressive ascending lower limb weakness
associated with sensory symptoms. One patient presented
headache and right-sided hemiparesis with areflexia. Four
patients presented peripheral facial nerve involvement,
with facial diplegia in 3 and peripheral facial nerve palsy in
1. The upper limbs were affected at onset in only 1 patient,
with another presenting impaired level of consciousness
(coma); this, alongside the other findings of areflexia and
weakness, may be considered a possible case of Bickerstaff
encephalitis. Two patients presented rapid progression
with an Erasmus GBS Respiratory Insufficiency Score
(EGRIS) of 5, requiring ventilatory support. Dysautonomic
symptoms were described in 1 patient. Though presenta-
tion was heterogeneous, ascending weakness was the
predominant form, with diagnostic certainty of level 1 or
2 in the majority of cases. Antiganglioside antibody
determination was not performed in any case; diagnostic
certainty was established based on clinical picture and
complementary test results. Only 2 patients presented
pneumonia secondary to SARS-CoV-2 infection. The major-
ity of patients presented mild respiratory or gastrointesti-
nal symptoms, demonstrating that the clinical severity of
COVID-19 was not directly correlated with the risk of
developing acute neuropathy.

Regarding laboratory tests, the diagnosis of SARS-CoV-2
infection was confirmed by PCR or antigen tests in all
patients. Cerebrospinal fluid (CSF) analysis data are avail-
able for 9 of the 12 patients included, with most showing
albuminocytologic dissociation, small to large increases in
protein levels, and normal cell counts. No patient presented
pleocytosis or presence of the virus in the CSF.

Electrophysiological data (electromyography plus nerve
conduction study, including H reflex and F wave) are
available for 10 patients. Symmetrical axonal sensorimotor
polyneuropathy was the most frequent electrophysiological
finding, followed by acute motor demyelination; this
contrasts with results reported in the literature, in which
acute inflammatory demyelinating polyneuropathy is the
most common form, in spite of an axonal and demyelinating
component.

In terms of treatment, 5 patients were treated with
sequential intermittent plasma exchange, and 5 received
intravenous immunoglobulins, with no patient presenting
adverse reactions; most patients presented clinical improve-
ments and were discharged to continue with outpatient
rehabilitation. No patient died. Two patients with mild GBS
only required rehabilitation. It is noteworthy that the
patient who was vaccinated was initially admitted with
mild symptoms but subsequently presented clinical progres-
sion and an increase in CSF protein levels. Two of the 12
patients did not require treatment with intravenous immu-
noglobulins or plasma exchange due to mild forms of GBS,
with facial diplegia and no gait impairment.

Regarding functional outcomes, most patients presented
moderate to severe disability at discharge.

Conclusion

Among the neurological manifestations of COVID-19, we
must be alert to acute weakness syndromes, and seek to
promptly recognise and detect GBS. We must also be aware
that the presentation of SARS-CoV-2–associated GBS can
be highly heterogeneous, and the syndrome may even be the
initial manifestation of the viral infection. In our series,
the severity of respiratory symptoms was not correlated with
the risk of presenting acute neuropathy, with most patients
presenting mild respiratory symptoms. Albuminocytologic
dissociation was observed in the majority of cases, in a
comparable percentage of cases of axonal and demyelinat-
ing forms of the syndrome, and the response to plasma
exchange was adequate.

Further research is needed to better understand the
molecular mechanisms involved in SARS-CoV-2–associated
acute neuropathy. However, in the light of our findings and
the emerging status of this novel virus, routine testing for
SARS-CoV-2 should be performed in the aetiological study of
acute flaccid paralysis.

Ethical considerations

We declare that we followed our centre's protocols regarding
the publication of patient data, and that all patients gave
informed consent to the publication of their cases.

Conflicts of interest

The authors have no conflicts of interest to declare.

Declaration of interests

The authors declare that they have no known competing
financial interests or personal relationships that could have
appeared to influence the work reported in this paper.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.neurop.2022.06.004.

References

1. Lu R, Zhao X, Li J, Niu P, Yang B, Wu H, Wang W, Song H, Huang

B, Zhu N, Bi Y, Ma X, Zhan F, Wang L, Hu T, Zhou H, Hu Z, Zhou

W, Zhao L, Chen J, Meng Y, Wang J, Lin Y, Yuan J, Xie Z, Ma J,

Liu WJ, Wang D, Xu W, Holmes EC, Gao GF, Wu G, Chen W, Shi
W, Tan W. Genomic characterisation and epidemiology of 2019

novel coronavirus: implications for virus origins and receptor

binding. Lancet. 2020 Feb 22;395(10224):565–74. https://doi.

org/10.1016/S0140-6736(20)30251-8.
2. Ministerio de salud de Colombia. CORONAVIRUS (COVID-19)

Accessed 23 February. Available from: https://www.minsalud.

gov.co/salud/publica/PET/Paginas/Covid-19_copia.aspx 2021.
3. Eastin C, Eastin T. Clinical characteristics of coronavirus disease

2019 in China: Guan W, Ni Z, Hu Y, et al. N Engl J Med. 2020 Feb

28 [Online ahead of print] 10.1056/NEJMoa2002032. J Emerg

N. Cerón Blanco, J.H. Rodríguez Quintana, M.C. Valencia Mendoza, et al.

238

https://doi.org/10.1016/j.neurop.2022.06.004
https://doi.org/10.1016/S0140-6736(20)30251-8
https://doi.org/10.1016/S0140-6736(20)30251-8
https://www.minsalud.gov.co/salud/publica/PET/Paginas/Covid-19_copia.aspx
https://www.minsalud.gov.co/salud/publica/PET/Paginas/Covid-19_copia.aspx


Med. 2020;58(4):711–2. https://doi.org/10.1016/j.jemermed.

2020.04.004.

4. Helms J, Kremer S, Merdji H, Clere-Jehl R, Schenck M,
Kummerlen C, Collange O, Boulay C, Fafi-Kremer S, Ohana M,

Anheim M, Meziani F. Neurologic features in severe SARS-CoV-2

infection. N Engl J Med. 2020 Jun 4;382(23):2268–70. https://

doi.org/10.1056/NEJMc200859.
5. Xydakis MS, Dehgani-Mobaraki P, Holbrook EH, Geisthoff UW,

Bauer C, Hautefort C, Herman P, Manley GT, Lyon DM, Hopkins

C. Smell and taste dysfunction in patients with COVID-19.

Lancet Infect Dis. 2020 Sep;20(9):1015–6. https://doi.org/10.
1016/S1473-3099(20)30293-0.

6. Toscano G, Palmerini F, Ravaglia S, Ruiz L, Invernizzi P, Cuzzoni

MG, Franciotta D, Baldanti F, Daturi R, Postorino P, Cavallini A,

Micieli G. Guillain-Barré syndrome associated with SARS-CoV-2.
N Engl J Med. 2020 Jun 25;382(26):2574–6. https://doi.org/10.

1056/NEJMc2009191.

7. Zhao H, Shen D, Zhou H, Liu J, Chen S. Guillain-Barré syndrome
associated with SARS-CoV-2 infection: causality or coincidence?

Lancet Neurol. 2020 May;19(5):383–4. https://doi.org/10.

1016/S1474-4422(20)30109-5.

8. Jin H, Hong C, Chen S, Zhou Y, Wang Y, Mao L, Li Y, He Q, Li M,
Su Y, Wang D, Wang L, Hu B. Consensus for prevention and

management of coronavirus disease 2019 (COVID-19) for

neurologists. Stroke Vasc Neurol. 2020 Jun;5(2):146–51.

https://doi.org/10.1136/svn-2020-000382.
9. Guadarrama-Ortiz P, Choreño-Parra JA, Sánchez-Martínez CM,

Pacheco-Sánchez FJ, Rodríguez-Nava AI, García-Quintero G.

Neurological aspects of SARS-CoV-2 infection: mechanisms and
manifestations. Front Neurol. 2020 Sep;4(11):1039. https://

doi.org/10.3389/fneur.2020.01039.

10. Caress JB, Castoro RJ, Simmons Z, Scelsa SN, Lewis RA, Ahlawat

A, Narayanaswami P. COVID-19-associated Guillain-Barré syn-
drome: the early pandemic experience. Muscle Nerve. 2020

Oct;62(4):485–91. https://doi.org/10.1002/mus.27024.

11. Parra B, Lizarazo J, Jiménez-Arango JA, Zea-Vera AF, González-

Manrique G, Vargas J, Angarita JA, Zuñiga G, Lopez-Gonzalez R,

Beltran CL, Rizcala KH, Morales MT, Pacheco O, Ospina ML,
Kumar A, Cornblath DR, Muñoz LS, Osorio L, Barreras P, Pardo

CA. Guillain-Barré syndrome associated with Zika virus infection

in Colombia. N Engl J Med. 2016 Oct 20;375(16):1513–23.

https://doi.org/10.1056/NEJMoa1605564.
12. Sriwastava S, Kataria S, Tandon M, Patel J, Patel R, Jowkar A,

Daimee M, Bernitsas E, Jaiswal P, Lisak RP. Guillain Barré

syndrome and its variants as a manifestation of COVID-19: a

systematic review of case reports and case series. J Neurol Sci.
2021 Jan 15;420, 117263. https://doi.org/10.1016/j.jns.2020.

117263.

13. McFarland AJ, Yousuf MS, Shiers S, Price TJ. Neurobiology of

SARS-CoV-2 interactions with the peripheral nervous system:
implications for COVID-19 and pain. Pain Rep. 2021 Jan 7;6(1),

e885. https://doi.org/10.1097/PR9.0000000000000885.

14. Ministerio de salud de Colombia. Covid-19 en Colombia, genoma
Accessed 20 February. Available from: https://www.ins.gov.

co/Noticias/Paginas/coronavirus-genoma.aspx 2022.

15. Ministerio de Salud y. Protección de Colombia. Colombia

mantiene vigilancia de cepa brasileña de covid-19 Accessed
20 April. at Gov.co Available from: https://www.minsalud.gov.

co/Paginas/Colombia-mantiene-vigilancia-de-cepa-brasilena-

de-covid-19.aspx 2021.

16. Ministerio de Salud y Protección de Colombia. Colombia
mantiene vigilancia de cepa brasileña de covid-19 Accessed 2

January. Available from: https://www.minsalud.gov.co/

Paginas/Se-identifica-cepa-britanica-del-covid-19-en-Caldas.
aspx?ID=9648 2022 No Title.

17. Ministerio de Salud y Protección de Colombia. Nuevo

coronavirus COVID-19 Accessed 13 December. Available

from: https://www.minsalud.gov.co/salud/publica/PET/
Paginas/Covid-19_copia.aspx 2021.

Neurology Perspectives 2 (2022) 232–239

239

https://doi.org/10.1016/j.jemermed.2020.04.004
https://doi.org/10.1016/j.jemermed.2020.04.004
https://doi.org/10.1056/NEJMc200859
https://doi.org/10.1056/NEJMc200859
https://doi.org/10.1016/S1473-3099(20)30293-0
https://doi.org/10.1016/S1473-3099(20)30293-0
https://doi.org/10.1056/NEJMc2009191
https://doi.org/10.1056/NEJMc2009191
https://doi.org/10.1016/S1474-4422(20)30109-5
https://doi.org/10.1016/S1474-4422(20)30109-5
https://doi.org/10.1136/svn-2020-000382
https://doi.org/10.3389/fneur.2020.01039
https://doi.org/10.3389/fneur.2020.01039
https://doi.org/10.1002/mus.27024
https://doi.org/10.1056/NEJMoa1605564
https://doi.org/10.1016/j.jns.2020.117263
https://doi.org/10.1016/j.jns.2020.117263
https://doi.org/10.1097/PR9.0000000000000885
https://www.ins.gov.co/Noticias/Paginas/coronavirus-genoma.aspx
https://www.ins.gov.co/Noticias/Paginas/coronavirus-genoma.aspx
https://www.minsalud.gov.co/Paginas/Colombia-mantiene-vigilancia-de-cepa-brasilena-de-covid-19.aspx
https://www.minsalud.gov.co/Paginas/Colombia-mantiene-vigilancia-de-cepa-brasilena-de-covid-19.aspx
https://www.minsalud.gov.co/Paginas/Colombia-mantiene-vigilancia-de-cepa-brasilena-de-covid-19.aspx
https://www.minsalud.gov.co/Paginas/Se-identifica-cepa-britanica-del-covid-19-en-Caldas.aspx?ID=9648
https://www.minsalud.gov.co/Paginas/Se-identifica-cepa-britanica-del-covid-19-en-Caldas.aspx?ID=9648
https://www.minsalud.gov.co/Paginas/Se-identifica-cepa-britanica-del-covid-19-en-Caldas.aspx?ID=9648
https://www.minsalud.gov.co/salud/publica/PET/Paginas/Covid-19_copia.aspx
https://www.minsalud.gov.co/salud/publica/PET/Paginas/Covid-19_copia.aspx

	Guillain-Barré syndrome associated with SARS-CoV-2 infection: A case series from 4 Colombian cities during the pandemic
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Ethical considerations
	Conflicts of interest
	Declaration of interests
	Appendix A. Supplementary data
	References


