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Introduction

Severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) was described for the first time in 
December 2019 as the cause of a respiratory ill-
ness known as COVID-19. Common neurological 
symptoms related to SARS-CoV-2 infection in-
clude headache, dizziness, confusion, myalgias, 
and anosmia [1]. Guillain Barré syndrome (GBS) 
is the most common cause of acute flaccid weak-
ness worldwide, and it typically presents after a re-
spiratory or gastrointestinal infection due to viral 
(cytomegalovirus or Epstein-Barr) or bacterial 
(Campylobacter jejuni or Mycoplasma pneumoni-
ae) agents. Recently associated with the Zika pan-
demic [2].

Several reports have been published regarding 
the association of GBS and COVID-19 cases, al-
though this relationship remains controversial [3,4]. 

Ellul et al described COVID-19 related GBS in all 
patients that initiate with GBS symptoms and a 
positive PCR/acute antibodies laboratory result 
within six weeks of SARS-CoV-2 infection [1]. Eu-
ropean countries demonstrated a rise of GBS cases 
so far during the pandemic and reported 80% of 
these COVID-19 related [5,6].

The study of this etiopathogenic relationship in 
Latin America is limited to isolated case reports. In 
Mexico, social isolation and early symptom report 
remain the most applied measures to prevent 
SARS-CoV-2 transmission. Consequently, this has 
also reduced exposure to other respiratory trans-
mitted infections and increased awareness when 
respiratory or gastrointestinal symptoms develop, 
leading to opportunistic health care access. This 
study describes clinical and epidemiological char-
acteristics in GBS patients during the COVID-19 
pandemic in our country. 
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Introduction. To describe clinical characteristics and electrophysiological variants of GBS cases during the pandemic, we 
carried out a comparative analysis between SARS-CoV2 related GBS and non-SARS-CoV2 patients and then compared to 
the 2019 cases. 

Patients and methods. We carried out a cross-sectional study of GBS patients diagnosed according to Asbury and 
Cornblath criteria. We collected information on clinical and paraclinical variables. We defined a SARS-CoV-2 related GBS 
case according to the description of Ellul et al. We used Hadden criteria to classify the electrophysiological variants. We 
performed a comparative analysis between groups. 

Results. Fourty-two patients were diagnosed with GBS in 2020, men 64.2%, age 46 ± 17.4 years, patients with obesity/
overweight 42.8%, previous diarrhea 31%, history of respiratory tract infection 14.2%. Guillain Barre Disability Scale ≥ 3 
points 71.4% and, cranial nerve involvement 69%. The most frequent electrophysiological variant was acute inflammatory 
demyelinating polyradiculoneuropathy (AIDP) 53.5%. Seven (16.6%) cases were SARS-CoV2 related, four men, age 43.4 
± 13.4 years. When comparing patients with GBS in 2020 vs patients in 2019, we observed a decrease in the previous 
infection history during 2020 (45.2% vs 73.3%, p-value = 0.005) and a decrease in previous respiratory infection (14.2% 
vs 33.3%, p = 0.045), as well as a higher frequency of cranial nerve involvement, and albuminocytologic dissociation. 

Conclusions. SARS-CoV2 virus infection preventive measures may be impacting the presentation of post-infectious 
diseases such as GBS. We did not observe an increase in GBS cases during 2020. Also, the AIDP variant were more frequent 
in our population in the COVID-19 pandemic. 
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Patients and methods

We conducted a single-center observational study, 
including all GBS diagnosed patients during 2020, 
according to the Asbury criteria [7]. We describe 
demographic characteristics, infection history, 
Medical Research Council (MRC) and GBS Disabil-
ity Score (GDS) at diagnosis, cranial nerve involve-
ment, need for invasive mechanical ventilation, 
dysautonomia. We also report treatment types (in-
travenous immunoglobulin, plasma exchange, or 
conservative treatment). In addition, we classified 
patients according to the World Health Organisa-
tion (WHO) criteria as obese or overweight. 

The case definition of SARS-CoV-2 related GBS 
is according to the Ellul et al description of proba-
ble association: GBS symptoms onset within six 
weeks of acute infection; and either SARS-CoV-2 
RNA detected in any sample or antibody evidence 
of acute SARS-CoV-2 infection; and no evidence of 
other commonly associated causes [1]. To demon-
strate a rise or a plateau in the yearly GBS cases and 
characteristic clinical differences, we compared 2020 
new cases and 2019 total cases.

We established electrophysiological variants ac-
cording to Hadden criteria [8]. Additionally, we an-
alyzed cerebrospinal fluid (CSF) and defined albu-
minocytologic dissociation as raised CSF protein 
levels (≥ 45 mg/dL) and a total white cell count of < 
10 cells/µL. All subjects gave written informed con-
sent to participate in the study. The local Ethics 
Committee approved the study protocol. 

Statistical analysis

For descriptive analysis, we determined data distri-
bution with the Kolmogorov-Smirnov test. Mean, 
standard deviation or median, and interquartile 
range according to distribution, categorical vari-
ables in frequencies and percentages. We applied 
the Mann-Whitney U test for nonparametric con-
tinuous variables, chi-square test, and Fisher’s ex-
act test for categorical variables; p-value ≤ 0.05 was 
considered significant. We performed statistical 
analysis with the SPSS version 22 program.

Results

Fourty-two patients were diagnosed with GBS in 
2020. Twenty-six (64%) men. The mean age was 46 
± 17.4 years, 42.8% were obese, 31% had diarrhea 
history, and 14.2% upper respiratory infection. GBS 
disability score of ≥ 3 in 71.4%, 69% had cranial 

Table I. Clinical and demographic characteristics of patients with GBS at the National Institute of Neurol-
ogy and Neurosurgery.

SGB patients 2020
n = 42

SGB patients 2019
n = 45

 p value

Age (years) ± SD 46 ± 17.4 44.9 ± 19.4 0.79

Male, n (%) 27 (64.2) 30 (66.6) 0.82

Hypertension, n (%) 2 (4.7) 1 (2.2) 0.60

Obesity/overweight, n (%) 18 (42.8) 25 (55.5) 0.28

Previous infection history, n (%) 19 (45.2) 33 (73.3) 0.005

Respiratory tract infection, n (%) 6 (14.2) 15 (33.3) 0.045

Gastrointestinal infection, n (%) 13 (31) 18 (40) 0.37

MRC score at diagnosis ± SD 33.1 ± 17.8 30.8 ± 17.6 0.54

Hughes ≥ 3, n (%) 30 (71.4) 35 (77.7) 0.62

Cranial nerve involvement 29 (69) 22 (48.8) 0.13

Facial nerve, n (%) 24 (57.1) 18 (40) 0.045

Ocular nerves, n (%) 12 (28.5) 8 (17.7) 0.31

Bulbar nerves, n (%) 24 (57.1) 13 (28.8) 0.018

Autonomic dysfunction, n (%) 11 (26.1) 13 (28.8) 0.81

IMV requirement 13 (30.9) 15 (33.3) > 0.99

GBS electrophysiological variants:

   AIDP, n (%) 15/28 (53.5) 17/43 (39.5) 0.33

   Axonal, n (%) 12/28 (42.8) 21/43 (48.8) 0.62

   Equivocal, n (%) 1/28 (3.6) 2/43 (4.6) > 0.99

   Inexcitable, n (%) 0/27 (0) 2/43 (4.6)) 0.14

Albuminocytological dissociation, n (%) 24/35 (68.5%) 12/32 (37.5) 0.01

Treatment:

    Conservative, n (%) 11 (26.1) 9 (20)

0.16
     IVIg, n (%) 20 (47.6) 30 (66.6)

     PE, n (%) 11 (26.1) 6 (13.3)

AIDP: acute inflammatory demyelinating polyradiculoneuropathy; IMV: invasive mechanical ventilation; IQR: 
interquartile range; IVIg: intravenous immunoglobulin; PE: plasmapheresis exchange;  SD: standard deviation.
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nerve involvement, and 31% required mechanical 
ventilation. The most frequent electrophysiological 
variant was acute inflammatory demyelinating 
polyradiculoneuropathy (AIDP) (53.5%). The rest 
of the basic characteristics are in Table I.

Seven patients (16.6%) identified with SARS-
CoV-2 related GBS. The mean age was 43.4 ± 13.4 
years. Two patients had positive nasopharyngeal 
PCR tests and five positive IgM-specific antibodies 
against SARS-CoV-2. Three patients had mild re-
spiratory symptoms that preceded GBS symptoms 
by 2, 17, and 30 days, respectively. The reported 
SARS-CoV-2-related neurological symptoms were 
headache [3], fever [2], anosmia, and dysgeusia [1]. 
The remaining four patients presented with acute 
flaccid weakness with no previous symptoms. 

Two patients were diagnosed with the AIDP 
variant and two with the axonal variant. In addi-
tion, four patients presented albuminocytologic 
dissociation. The rest of the characteristics are in 
Table II. We show the monthly distribution of GBS 
cases and SARS-CoV-2 related ones in Figure 1. We 
observed a significant difference in the history of 
previous respiratory infection when comparing pa-
tients with SARS-CoV-2 related GBS with the gen-
eral cases during 2020 (42.8% vs. 8.5%, p=0.04). Ta-
ble 2 shows the rest of the variables that were not 
significant.

We observed a decrease in previous infection 
history during 2020 compared to the ones in 2019 
(45.2% vs. 73.3%, p = 0.005) and a respiratory infec-
tion history decrease (14.2% vs. 33.3%, p = 0.045). 
Patients of 2020 had significantly greater cranial 
nerve involvement and greater albuminocytologic 
dissociation (68.5% vs. 37%, p = 0.01). Figure 2 
presents the general distribution of patients with 
GBS in 2019 and 2020.

Discussion

GBS is a post-infectious autoimmune disease that 
produces antibodies directed against gangliosides 
found in the nerve. There is a detection of a specific 
anti-ganglioside antibody in up to 60% of cases. The 
primary antibodies described are GM1, GT1a, 
GD1a, and GQ1b [2,8,9]. 

There have been reports of SARS-CoV-2 associat-
ed GBS cases throughout the pandemic. There is 
controversy about whether there is an association, or 
it is only coexistence since there is no evidence of 
SARS-CoV-2 virus particles in CSF samples. Howev-
er, one study reported a SARS-CoV-2 related GBS 
case positive to the anti-ganglioside GD1b. This 

Table II. Clinical, demographic and electrophysiological characteristics in GBS and COVID-19 related GBS 
patients.

No SARS- CoV-2
n = 35

SARS-CoV-2
n = 7

p value

Age (years) ± SD 44.5 ± 18.3 43.4 ± 13.4 0.86

Male, n (%) 23 (65.7) 4 (57.1) 0.68

Obesity/overweight, n (%) 12 (34.2) 1 (14.2) 0.03

Diabetes mellitus, n (%) 1 (2.8) 1 (14.2) 0.41

Hypertension, n (%) 2 (5.7) 1 (14.2) 0.43

Previous infecction history, n (%) 13 (37.1) 3 (42.8) 0.41

Respiratory tract infection, n (%) 3 (8.5) 3 (42.8) 0.04

Gastrointestinal infection, n (%) 10 (28.5) 0 (0) 0.16

MRC score at diagnosis, ±SD 34.7 ± 16.9 32.8 ± 17.8 0.75

Hughes ≥3, n (%) 24 (68.5) 6 (85.7) 0.65

Cranial nerve involvement 23 (65.7) 4 (57.1) 0.68

Facial nerve, n (%) 18 (51.4) 4 (57.1) > 0.99

Ocular nerves, n (%) 11 (31.4) 0 (0) 0.16

Bulbar nerves, n (%) 19 (54.2) 4 (57.1) > 0.99

Autonomic dysfunction, n (%) 9 (25.7) 2 (28.5) > 0.99

IMV requirement 11 (31.4) 2 (28.5) > 0.99

GBS clinical variants:

   Sensorimotor, n (%) 25 (71.4) 5 (71.4) > 0.99

   Pure motor, n (%) 5 (14.2) 2 (28.5) 0.57

   Miller Fisher/overlap syndrome, n (%) 4 (11.4) 0 (0) > 0.99

GBS electrophysiological variants:

   AIDP, n (%) 12/23 (52.1) 2/4 (50) > 0.99

   AMAN, n (%) 8/23 (34.7) 1/4 (25) > 0.99

   AMSAN, n (%) 2/23 (8.6) 1/4 (25) 0.39

   Equivocal, n (%) 1/23 (4.3) 0/5 (0) > 0.99

Albuminocytological dissociation, n (%) 20/30 (66.6) 4/5 (80) 0.19

Proteins (mg/dL), median (IQR) 49 (32.5-91.5) 68 (42.5-79) 0.43
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finding provides information about the possible 
pathophysiological mechanism of SARS-CoV-2 as-
sociated GBS. Ganglioside GD1b contains sialic acid 
molecules within its molecular structure, the SARS-
CoV2 peak (S) viral protein binds to sialic acid as an 
entry mechanism to the nervous system [3].

The worldwide GBS incidence is up to 0.89-1.81 
cases per 100,000 inhabitants [2]. However, there 
has been an incidence increase during epidemio-
logical events, the most recent being in 2016 with 
the Zika virus pandemic, which mainly affected 
French Polynesia and Latin American countries 
[10]. In March 2020, COVID-19 was declared a 
pandemic by the WHO. During this year, there is a 
report of more than 70 SARS-CoV-2 associated 
GBS cases have. However, the GBS incidence 
changes in different populations are controversial 
[10,11]. A study conducted in the United King-
dom reports no changes in GBS incidence from 
March to May 2020 [12]. Another study carried 
out in Italy showed an increase in GBS incidence of 
0.202/100,000 from March to April 2020, reporting 
34 GBS patients during this time. 88.2% of these pa-
tients had a positive test for SARS-CoV-2 (naso-
pharyngeal PCR or specific antibody) [5]. 

We know in advance that this is not an epidemi-
ological study, but in our center, 16.6% of GBS pa-
tients seen during 2020 were SARS-CoV-2 associ-
ated, and we did not observe an increase in cases 
compared to 2019. We take this information with 
reserve because it is a single-center report. Never-
theless, it represents a great sample of what is hap-
pening in our country.

In Mexico, social isolation and hygiene measures 
were implemented and promoted to prevent the 
spread of the SARS-CoV-2 virus. These measures 
had a direct impact on the epidemiology of seasonal 
infections across different populations. Up to 60% of 
GBS patients have an infectious event history within 
four weeks of the disease. Interestingly, we observed 
a decrease in the frequency of a history of both diar-
rhea and respiratory tract infections during 2020 
compared to 2019 in our population [2]. 

The axonal variant, particularly acute motor ax-
onal neuropathy (AMAN), is the most common 
GBS subtype in Mexico [13]. However, this last 
year, the most frequently encountered electrophys-
iological variant was AIDP (52.1%). One limitation 
of this study is that we performed most nerve con-
duction studies outside the COVID-19 contagious 
phase and delayed some in suspected cases for pro-
tective measures.

In 2020, GBS patients with demyelinating fea-
tures presented more frequently, likewise cranial 

Figure 2. Quarterly comparison between 2019 and 2020 total Guillain-
Barré syndrome cases.

Figure 1. Quarterly Guillain-Barré syndrome general cases and SARS-
CoV-2 related one during 2020.

Table II. Clinical, demographic and electrophysiological characteristics in GBS and COVID-19 related GBS 
patients (cont.).

No SARS- CoV-2
n = 35

SARS-CoV-2
n = 7

p value

Treatment:

   Conservative, n (%) 9 (25.7) 2 (28.5)

0.96   IV Ig, n (%) 17 (48.5) 3 (42.8)

   PE, n (%) 9 (25.7) 2 (28.5)

AIDP: acute inflammatory demyelinating polyradiculoneuropathy; AMAN: acute motor axonal neuropathy; AM-
SAN: acute motor and sensitive axonal neuropathy;  IMV: invasive mechanical ventilation; IQR: interquartile 
range; IVIg: intravenous immunoglobulin; PE: plasmapheresis exchange; SD: standard deviation.
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nerve involvement and albuminocytologic dissoci-
ation [2,5]. We theorize that these epidemiological 
changes observed in our population, both the in-
crease in AIDP variant presentation and decrease 
in diarrhea history, were due to the hygiene mea-
sures implemented to prevent SARS-CoV-2 virus 
transmission.

Almost all clinical variants have been described 
as possibly or probably associated with SARS-CoV-2 
infection (sensorimotor, pure motor, and Miller 
Fisher syndrome and both AIDP and AMAN), along 
with more significant treatment responses IVIG or 
plasma exchange [11,14-15]. In our center, seven 
patients had GBS and a positive test for the SARS-
CoV-2 virus. Our patients had similar clinical char-
acteristics compared to other reports. We did not 
observe differences in GBS severity regarding clini-
cal presentation, such as a GBS Disability Scale ≥ 3, 
mechanical ventilation requirement, or low MRC 
score at admission.

Risk factors for severe SARS-CoV-2 infection in-
clude diabetes, hypertension, and obesity [16,17]. All 
of them are significant health problems in our coun-
try due to their high prevalence in all age groups. We 
observed frequencies of 42-55% of GBS patients in 
the years 2019 and 2020. However, only one patient 
with SARS-CoV-2 related GBS had obesity and only 
presented the neurological clinical picture on admis-
sion without respiratory infection history.

SARS-CoV2 virus infection preventive measures 
are impacting the clinical presentation and charac-
teristics of post-infectious diseases such as GBS. 
We did not observe an increase in GBS cases during 
2020, but interestingly the AIDP variant and demy-
elinating clinical features were more frequent in 
our population during the COVID-19 pandemic. 
Moreover, extensive descriptions are needed in 
other countries to achieve a better understanding 
of these issues.
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Síndrome de Guillain-Barré durante la pandemia de COVID-19: experiencia de un centro de referencia en 
México

Introducción. Se trata de describir las características clínicas y variantes electrofisiológicas de los casos de síndrome de 
Guillain-Barré (SGB) durante la pandemia. Llevamos a cabo un análisis comparativo entre pacientes con SGB relacionado 
con el SARS-CoV-2 y sin antecedente del virus, y posteriormente realizamos una comparación con los casos de 2019. 

Pacientes y métodos. Se llevó a cabo un estudio transversal de los pacientes con diagnóstico de SGB según los criterios de 
Asbury y Cornblath. Se recolectaron información clínica y variables paraclínicas. Definimos el SGB relacionado con el SARS-
CoV-2 conforme a la descripción de Ellul et al. Se utilizaron los criterios de Hadden para la clasificación de las variantes 
electrofisiológicas. Por último, realizamos un análisis comparativo entre grupos. 

Resultados. Se diagnosticó a 42 pacientes con SGB en 2020, un 64,2% hombres, con una edad de 46 ± 17,4 años, un 
42,8% con obesidad/sobrepeso, un 31% con historia de diarrea previa y un 14,2% con infección respiratoria previa. El 
71,4% tuvo una puntuación en la Guillain-Barré Disability Score igual o mayor que 3 puntos y el 69% tenía afectados los 
nervios del cráneo. La variante electrofisiológica más común fue la polirradiculoneuropatía desmielinizante inflamatoria 
aguda (PDIA; 53,5%). Siete (16,6%) casos tuvieron relación con el SARS-CoV-2, cuatro hombres, con edad de 43,4 ± 13,4 
años. Al realizar la comparación entre pacientes con SGB de 2020 frente a los de 2019, observamos un decremento en el 
antecedente de infección previa en 2020 (45,2 frente a 73,3%; p = 0,005) y un decremento específico en la historia de 
infección respiratoria (14,2 frente a 33,3%; p = 0,045), así como una mayor frecuencia de afectación de los nervios del 
cráneo y de disociación albuminocitológica. 

Conclusiones. Las maniobras preventivas para la infección por el SARS-CoV-2 impactan directamente en la presentación 
de enfermedades postinfecciosas como el SGB. No observamos un incremento en los casos de SGB durante 2020. Asimis-
mo, la variante de PDIA fue la más frecuente en nuestra población durante la pandemia de COVID-19. 

Palabras clave. Infección por el SARS-CoV-2. Pandemia de COVID-19. PDIA. Presentación clínica. Síndrome de Guillain-Ba-
rré. Variante electrofisiológica. 


