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INTRODUCTION

Abstract

Background and purpose: Many single cases and small series of Guillain-Barré syndrome
(GBS) associated with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
infection were reported during the coronavirus disease 19 (COVID-19) outbreak world-
wide. However, the debate regarding the possible role of infection in causing GBS is still
ongoing. This multicenter study aimed to evaluate epidemiological and clinical findings of
GBS diagnosed during the COVID-19 pandemic in northeastern Italy in order to further
investigate the possible association between GBS and COVID-19.

Methods: Guillain-Barré syndrome cases diagnosed in 14 referral hospitals from north-
ern Italy between March 2020 and March 2021 were collected and divided into COVID-
19-positive and COVID-19-negative. As a control population, GBS patients diagnosed in
the same hospitals from January 2019 to February 2020 were considered.

Results: The estimated incidence of GBS in 2020 was 1.41 cases per 100,000 persons/
year (95% confidence interval 1.18-1.68) versus 0.89 cases per 100,000persons/year
(95% confidence interval 0.71-1.11) in 2019. The cumulative incidence of GBS increased
by 59% in the period March 2020-March 2021 and, most importantly, COVID-19-positive
GBS patients represented about 50% of the total GBS cases with most of them occurring
during the two first pandemic waves in spring and autumn 2020. COVID-19-negative
GBS cases from March 2020 to March 2021 declined by 22% compared to February
2019-February 2020.

Conclusions: Other than showing an increase of GBS in northern Italy in the “COVID-19
era” compared to the previous year, this study emphasizes how GBS cases related to
COVID-19 represent a significant part of the total, thus suggesting a relation between
COVID-19 and GBS.
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cases, many non-pulmonary symptoms were recognized, including

neurological complications such as acute cerebrovascular diseases,

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
first appeared in Italy at the end of February 2020 causing a first
pandemic wave between March and May 2020 that mainly affected
the regions of northern Italy. Subsequently, the cases of coronavirus
disease 19 (COVID-19) in Italy began to increase again from October
2020 causing a second and a third pandemic wave [1, 2].

The main manifestation of COVID-19 is an interstitial pneumonia
that can rapidly lead to respiratory failure [1]. However, following
the understanding of the disease and the increase in the number of

meningitis, encephalitis and specific neuromuscular manifestations
including Guillain-Barré syndrome (GBS) [3-6].

In the early pandemic experience several patients with COVID-19
and GBS have been described from all over the world suggesting a
possible association [7, 8]. Our previous study found an increased
incidence of GBS in northern Italy between March and April 2020
compared to the same period of 2019, providing evidence of a possi-
ble link between the COVID-19 pandemic wave and GBS [9]. COVID-
19-associated GBS was predominantly demyelinating and seemed
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to be more severe than non-COVID-19 GBS [9, 10]. Fragiel et al. de-
scribed 11 cases of GBS diagnosed at the Emergency Department in
Spain in the same period [11]. They found a statistically significant in-
crease in the relative frequency and standardized incidence of GBS in
COVID-19 patients than in non-COVID-19 patients [11]. An increased
risk of GBS (145 excess cases per 10 million exposed) in the 1-28 day
period after a positive SARS-CoV-2 test was also observed [12].

Differently, Keddie et al. reported that in the UK the GBS inci-
dence fell between March and May 2020 [13]. They studied a co-
hort of 47 GBS cases diagnosed in this period (COVID-19 status: 13
definite, 12 probable, 22 non-COVID-19) and found that there were
no significant differences in motor involvement, time to nadir, neu-
rophysiological findings, cerebrospinal fluid findings and outcome
compared to patients with GBS occurring during the same months
of 2016-2019 [13].

Luijten et al. reported that between January and May 2020 there
was no increase in patient recruitment for the ongoing International
GBS Outcome Study compared to previous years [14]. However,
they found that the prevalence of a preceding SARS-CoV-2 infec-
tion was higher than estimates of the contemporaneous background
prevalence of SARS-CoV-2, possibly indicating that some of the
cases followed a recent SARS-CoV-2 infection [14].

The debate emerging from the literature regarding the possible
role of COVID-19 in causing GBS is still ongoing. This multicenter
study aimed at evaluating epidemiological and clinical findings of
GBS diagnosed during the COVID-19 pandemic in northern Italy

over a long period in order to clarify this topic.

PATIENTS AND METHODS

Patients

Between January 2019 and March 2021, patients with GBS diagnosed
in 14 referral hospitals of eight provinces from northern Italy were
enrolled. Clinical data were retrospectively collected in the January
2019-April 2020 period and prospectively in the next months.
Inclusion criteria were age >18years and GBS diagnosed accord-
ing to clinical findings and the Brighton Collaboration GBS Working
Group criteria [15, 16]. SARS-CoV-2 polymerase chain reaction
based detection using nasopharyngeal swab specimens or anti-
nucleocapsid SARS-CoV-2 antibodies were obtained in all the pa-
tients at admission (Table 1). The exclusion criterion was a diagnosis
of GBS-mimicking conditions including critical iliness myopathy and/
or neuropathy and other nerve and/or muscle acute diseases that

can be misdiagnosed as GBS.

Clinical scales

The Medical Research Council (MRC) sum score was used to evalu-
ate muscle strength in 12 muscle groups. It ranges from 0 to 60 with
higher scores indicating more preserved strength.

Disability was measured by the Hughes scale according to the
following scores: 0, a healthy state; 1, minor symptoms and capa-
ble of running; 2, able to walk 10 m or more without assistance but
unable to run; 3, able to walk 10 m across an open space with help;
4, bedridden or chair bound; 5, requiring assisted ventilation for at
least part of the day; 6, dead [17].

Electrophysiological studies and
electrodiagnostic criteria

Nerve conduction studies were performed according to standard-
ized techniques [10, 18-20]. In the median, ulnar, peroneal and
tibial motor nerves distal motor latency, amplitude and duration
of the negative peak of the compound muscle action potential
(CMAP) from different stimulation sites, motor conduction veloc-
ity and minimal F-wave latency were measured. The cut-off values
for the distal CMAP duration were determined according to nor-
mal values for the low frequency filter used +2 SD [10]. Proximal/
distal CMAP amplitude and duration ratios were also assessed.
Sensory studies were performed antidromically in the median,
ulnar and sural nerves and the amplitude of the sensory nerve
action potential was measured from baseline to negative peak.
Electrophysiological findings were normalized as percentages of
upper and lower limits of normal according to reference values of
each center. For the electrodiagnosis of GBS subtypes a criterion
set was used that showed the highest diagnostic accuracy at first
electrophysiological study in a cohort with a balanced number of
acute inflammatory demyelinating polyneuropathy (AIDP) and ax-
onal GBS patients and that was also employed in previous studies
[10, 18, 20].

Statistical analysis

The analysis was performed using version 24.0 of the IBM SPSS soft-
ware. Continuous variables were expressed as median value and/or
mean+SD when appropriate. Categorical variables were shown as
frequencies and percentages. Statistical analyses were performed
with parametrical tests (chi-squared test or t of the Student test).
The statistical threshold was set at 0.05.

The annual incident risk was calculated by putting in the nu-
merator the number of GBS cases recorded during the observation
period and in the denominator the number of people at risk of get-
ting sick, taking into account the number of the general population
in the provinces according to the 2019 ISTAT (National Institute of
Statistics) official data. The total of the population thus calculated
was 8,632,708. Relative incidence was derived from comparing the
2019 and 2020 GBS populations.

For the purpose of our study, the 13 months following the be-
ginning of the pandemic in Italy (March 2020-March 2021), the
so-called “COVID-19 era”, was also compared with the previous
13months (February 2019-February 2020).
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Clinical findings (patients, n = 63)

% (patients, n)

Nasopharyngeal swab positivity
Anti-SARS-CoV-2 positivity

Interstitial pneumonia on chest X-ray or
chest computed tomography

COVID symptoms

PaO, at hospitalization (mean +SD)
Oxygen therapy

Non-invasive ventilation

Invasive ventilation

COVID therapy

93.7% (59)
6.3% (4)
96.8% (61)

Fever 84.1% (53)

Cough 79.4% (50)

Dyspnea 68.3% (43)

Dysgeusia 31.7% (20)

Anosmia 30.2% (19)

Gastrointestinal symptoms 19.0% (12)
Asymptomatic 1.6% (1)

57.12+25.3mmHg

84.1% (53)

52.4% (33)

27% (17)

Antibiotic therapy 84.1% (53)

Prophylactic dose heparin therapy 68.3% (43)

Steroid therapy 58.7% (37)

TABLE 1 COVID-19-related findings in
the 63 patients with COVID-19 and GBS

Hydroxychloroquine 41.3% (26)

Antiviral therapy 27% (17)

Heparin with an anticoagulant dosage 23.8% (15)

Tocilizumab 11.1% (7)
49.2% (31)
26.42+11.34days
SOFA score at hospitalization (mean+SD) 3.87+3.68
2.69+2.63
18.02+12.01days

Admission to ICU

Mean ICU hospitalization duration

SOFA score at discharge (mean +SD)

Interval from onset of COVID-19
symptoms and GBS symptoms
(mean+SD)

Abbreviations: COVID, coronavirus disease; GBS, Guillain-Barré syndrome; ICU, intensive care

unit; SOFA, sequential organ failure assessment score.

The datasets generated and analyzed during the current study

are available from the corresponding author on reasonable request.

Ethical committee and informed consent

This study has been approved by Brescia Ethical Committee. Given
the difficulty in systematically obtaining informed consent and given
the great public interest of the project, the research was conducted
in the context of the authorizations guaranteed by Article 89 of the
GDPR EU Regulation 2016/679.

RESULTS

A total of 212 patients with GBS were diagnosed between 1
January 2019 and 31 March 2021. Seventy-seven patients were
diagnosed in 2019, 122 in 2020 and 13 between January and
March 2021. The temporal distribution of the diagnoses is shown
in Figure 1.

In the COVID-19 era (March 2020-March 2021), 63 patients
with confirmed SARS-CoV-2 and labeled as COVID-19-positive
GBS and 61 COVID-19-negative GBS subjects were diagnosed
(Figure 2). A total of 78 GBS patients were diagnosed in the same
centers in the previous 13months (between February 2019 and
February 2020).

GBS incidence

The annual incidence of GBS in 2020 in the provinces of Lombardy,
Veneto and Friuli Venezia Giulia involved in this study was 1.41
cases per 100,000 persons/year (95% confidence interval [CI] 1.18-
1.68). In 2019 the annual incidence in the same regions was 0.89
cases per 100,000persons/year (95% Cl 0.71-1.11). The relative
incidence of GBS in 2020 compared with 2019 was 1.58. In 2020,
50.8% of the total GBS were COVID-19-positive whilst 49.2% were
COVID-negative.

When the period between March 2020 and March 2021 is com-
pared with the previous 13 months (February 2019-February 2020)
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FIGURE 1 Total diagnoses of GBS
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total GBS cases rose by 59% (n = 46) in the COVID-19 era, whilst
COVID-19-negative GBS dropped by 22% (n = 17).

Figure 2 shows a higher number of COVID-19-positive GBS
during spring 2020 and between November and December 2020

concurrently with the first two pandemic waves in Italy.

Clinical features of GBS cases

Clinical and electrophysiological features of 2020-2021 COVID-
19-positive and COVID-19-negative GBS patients are reported in
Table 2. The COVID-19-related clinical, radiological and laboratory
findings of COVID-19-positive GBS patients are reported in Table 1.

Briefly, GBS clinical presentation in COVID-19-positive patients
was the classical form in 88.8% of the patients. Two patients had
Miller Fisher syndrome, one had a pure motor form, one a pure sen-
sory form and two patients the pharyngeal-cervical-brachial variant.
The electrodiagnosis showed a prevalence of AIDP subtype (76.2%).
Acute motor axonal neuropathy represented 7.9% of patients and
acute motor and sensory axonal neuropathy 4.8%. An equivocal re-
sult was observed in 9.5% of patients who could not be more pre-
cisely classified.

The mean Hughes value during hospitalization was 3.76 +1.13
and at discharge was 3.15 +1.27 with an average improvement of
0.59 point. The majority of patients (85.7%) received intravenous

March

Number of Total GBS Cases

2019 ===2020

-2021

April May June July August September October November Dicember

COVID-POSITIVE GBS vs COVID-NEGATIVE GBS in 2020-21

w== COVID-positive  ===COVID-negative
S T S S P A
4 & S ) & & &
¥ N o N & <&
2 < <

immunoglobulins. Three patients were treated with plasma ex-
change and six patients received no treatment. The overall rate of
response was 77.8%.

Fifty-nine patients were diagnosed with COVID-19 by a
nasopharyngeal positive swab whilst four had positive anti-
nucleocapsid SARS-CoV-2 antibodies. All patients but one showed
some COVID-19-related symptoms, that is, fever (84.1%), cough
(79.4%), dyspnea (68.3%), olfactory dysfunction (31.7%), dys-
geusia (30.2%), gastrointestinal symptoms (19%). The majority of
patients (96.8%) showed some degree of interstitial pneumonia
on chest X-ray or chest computed tomography scan. The mean
interval from COVID-19 symptom onset and GBS symptoms was
18.02+12.01days.

The COVID-19-positive

tions showed no differences in sex distribution, medium age and

and COVID-19-negative popula-

comorbidities.

When comparing COVID-19-positive and COVID-19-negative
GBS patients, the first group showed a higher rate of consciousness
alteration with more patients being unresponsive (14.3% vs. 1.3%)
or with delirium (12.7% vs. 3.4%) (p<0.001). COVID-19-positive
patients had a lower MRC sum score (34.7 +17.6 vs. 47.71 +12.14,
p<0.001) and more frequent upper and lower limb proximal
weakness.

Hyposmia was less present in COVID-19-negative patients (0.7%
vs. 31.7%, p<0.001) whilst dysautonomic symptoms were more
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TABLE 2 Demographic, clinical features, electrodiagnosis and laboratory findings of COVID-19-positive GBS patients versus total

COVID-19-negative patients

2020-2021 COVID-19-positive GBS

(63), % (no.) COVID-19-negative GBS (149), % (no.) p
Gender 74.6 (47) male 62.4 (93) male 0.11
25.4 (16) female 37.6 (56) female
Age 63.30+ 14.45years (range 24-94) 58.17 +17.52years (range 18-85) 0.08
Neurological findings
Consciousness Alert 73 (46) Alert 95.3 (142) <0.001*
Unresponsive 14.3 (9) Unresponsive 1.3 (2) <0.001*
Delirium 12.7 (8) Delirium 3.4 (5) <0.001*
MRC sum score 34.7+17.6 4771+12.14 <0.001*
Motor impairment Upper proximal weakness 61.9 (39) Upper proximal weakness 38.3(57) 0.001*
Upper distal weakness 66.7 (42) Upper distal weakness 58.4(87) 0.41
Upper limb asymmetry 14.3 (9) Upper limb asymmetry 13.4 (20) 0.83
Lower proximal weakness 85.7 (54) Lower proximal weakness 67.8 (101) 0.007*
Lower distal weakness 90.5 (57) Lower distal weakness 79.2 (118) 0.05
Lower limb asymmetry 19 (12) Lower limb asymmetry 20.8 (31) 0.85
Sensory impairment Upper limb hypoesthesia 28.5 (18) Upper limb hypoesthesia 28.8 (43) 0.73
Lower limb hypoesthesia 49.2 (31) Lower limb hypoesthesia 46.3 (69) 0.86
Upper limb paresthesia 36.5 (23) Upper limb paresthesia 53(79) 0.20
Lower limb paresthesia 46 (29) Lower limb paresthesia 61.7 (92) 0.26
Pain 27.4 (17) Pain 30.2 (45) 0.37
Hypo/areflexia 98.4 (62) 95.3 (142) 0.32
Cranial neuropathies
Olfactory 31.7 (20) 0.7 (1) <0.001*
Oculomotor nerves 12.7 (8) 16.1 (24) 0.67
Facial nerve Unilateral 25.4 (16) Unilateral 15.4 (23) 0.41
Bilateral 11.1 (7) Bilateral 12.1 (18) 0.92
Bulbar nerves 20.6 (13) 9.4 (14) 0.12
Dysautonomia
Blood pressure Normal 46 (29) Normal 81.8 (122) 0.001*
Hypotension 46 (29) Hypotension 16.8 (25) 0.001*
Hypertension 8 (5) Hypertension 1.3 (2) 0.002*
Heart rate Normal 76.2 (48) Normal 93.4 (140) 0.001*
Tachycardia/bradycardia 23.8 (15) Tachycardia/bradycardia 6.6 (9) 0.001*
Clinical diagnosis Classical GBS 88.8 (56) Classical GBS 85.9 (128) 0.11
Miller Fisher syndrome 3.2 (2) Miller Fisher syndrome 10.8 (16)
Facial diplegia 1.6 (1) Facial diplegia 1.3 (2)
Pure sensory form 1.6 (1) Pure sensory form 0.7 (1)
Pure motor form 1.6 (1) Pure motor form 0 (0)
Pharyngeal-cervical-brachial 3.2 (2) Pharyngeal-cervical-brachial 1.3 (2)
Electrodiagnosis AIDP 76.2 (48) AIDP 49.6 (74) 0.018*

AMAN 7.9 (5)
AMSAN 4.8 (3)
Equivocal 9.5 (6)
Normal 1.6 (1)

AMAN 15.4 (23)
AMSAN 6 (9)
Equivocal 22.2 (33)
Normal 6.8 (10)
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TABLE 2 (Continued)

2020-2021 COVID-19-positive GBS

(63), % (no.) COVID-19-negative GBS (149), % (no.) p
CSF findings Increased proteins/normal cells 61.2 Increased proteins/normal cells 61.1 (69) 0.99
(32)
Normal 38.8 (19) Normal 38.2 (44)
Brighton criteria Level 1,42.9 (27) Level 1, 46.3 (69) 0.15
Level 2, 55.6 (35) Level 2,49.7 (74)
Not classifiable 1.6 (1) Level 3, 4 (6)
Hughes disability score during 3.76 +1.13 3.03+1.12 <0.001*
hospitalization
Hughes disability score at 3.15+1.27 2.19+1.29 <0.001*
discharge
ICU admission 49.2 (31) 14.7 (22) <0.001*
Comorbidities Obesity 25.4 (16) Obesity 22.1 (33) 0.06
Neoplasms 7.9 (5) Neoplasms 8.7 (13) 0.52
Pulmonary disease 9.5 (6) Pulmonary disease 6.0 (9) 0.28
Diabetes 23.8 (15) Diabetes 14.8 (22) 0.16
Hypertension 46 (29) Hypertension 39.6 (59) 0.76
Cardiovascular disease 23.8 (15) Cardiovascular disease 12.8 (19) 0.09
Plasma exchange 4.8 (3) 6.0(9) 0.99
IVIGs 85.7 (54) 91.3 (136) 0.05
No treatment 9.6 (6) 2.6 (4) 0.12
Response to treatment Yes 77.8 (49) Yes 86.5 (129) 0.25

Abbreviations: AIDP, acute inflammatory demyelinating polyradiculoneuropathy; AMAN, acute motor axonal neuropathy; AMSAN, acute motor and
sensory axonal neuropathy; COVID, coronavirus disease; CSF, cerebrospinal fluid; GBS, Guillain-Barré syndrome; ICU, intensive care unit; IVIG,

intravenous immunoglobulin; MRC, Medical Research Council.
Bold values and * indicate statistically significant (< 0.05).

frequently detected in COVID-19-positive GBS patients. The two
groups showed no differences in GBS clinical presentation, whilst
in terms of electrodiagnosis AIDP was more frequent in COVID-
19-positive GBS patients (76.2% vs. 49.6%, p = 0.018). COVID-19-
positive patients had a more severe disability measured with Hughes
score both at peak (3.76 +1.13 vs. 3.03 +1.12, p<0.001) and at dis-
charge (3.15 +1.27 vs. 2.15 +1.29, p<0.001) with a more frequent
admission in the intensive care unit (49.2% vs. 14.7%, p<0.001).
There were no differences in terms of response to therapy between
the two groups.

A statistical comparison between 2020-2021 COVID-19-
positive, 2020-2021 COVID-19-negative and 2019 GBS patients
showed results similar to those obtained by comparing 2020-2021
COVID-19-positive and total COVID-19-negative GBS patients.

DISCUSSION

The incidence of GBS in the general population in Europe and North
America was found to be between 0.84 and 1.8 cases per 100,000
people per year [21-23]. Lower values were found in the pediatric
population whilst the rate increased up to 3.3/100,000/year in the
population over the age of 50years [21, 24]. In Italy, previous studies

found an annual incidence of GBS of 1.11/100,000/year in the Emilia
Romagna region and 1.28/100,000/year in the Piedmont and Valle
d'Aosta regions [25, 26]. In the Lombardy region an incidence of be-
tween 0.92 and 1.43/100,000/year was reported [27, 28].

For the COVID-19 era, GBS incidence in ltaly was evaluated
in our previous study [9]. Based on the data from March and April
2020, a GBS incidence of 0.202 per 100,000 per month in 2020
(95% CI 0.140-0.282) was calculated with an estimated annual inci-
dence of 2.43/100,000/year, whilst in 2019 the GBS incidence was
0.077 per 100,000 per month (95% CI 0.041-0.132) with an esti-
mated annual rate of 0.93/100,000/year [9]. In Friuli-Venezia Giulia,
the monthly GBS incidence during March and April 2020 was 0.65
cases/100,000 compared to 0.12 cases/100,000 in the same period
of the previous years, meaning a 5.41-fold incidence increase [29].

On the other hand, no increase in patient recruitment in the
International GBS Outcome Study between January and May 2020
compared to previous years was reported and a decrease in GBS
cases between March and May 2020 compared to the number of
cases observed in the same months of the previous 5-year period
was found in a UK cohort [13, 14]. However, more recently Patone
et al. found contrasting robust and real data-based results in a wide
UK population by demonstrating an increase in GBS cases after
SARS-CoV-2 test positivity [12].
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Our present study conducted in main referral centers of three
regions from northern Italy showed a statistically significant in-
crease in the incidence of GBS in 2020 compared to 2019 with a rel-
ative incidence of 1.58. Although both the currently reported 2020
(1.41/100,000/year) and 2019 (0.89/100,000/year) incidences fall
within the expected range from previous non-COVID-19 studies in
Lombardy (0.92-1.43/100,000/year) [27-28], our data show that
more than half of the total GBS cases diagnosed in the COVID-19
era were COVID-19-positive whilst COVID-19-negative GBS cases
dropped by 22% compared to the previous year. Moreover, the
month-by-month distribution of cases shows a peak of GBS cases
coinciding with the first wave in spring 2020 and the second wave
in autumn 2020 (Figure 1) and emphasizes that GBS-COVID-19-
positive cases are significantly prevalent in the two pandemic waves
(Figure 2), further supporting an association between COVID-19 and
GBS in Italy.

The decrease in COVID-19-negative GBS cases observed in
2020 could be related to the implementation of personal hygiene
measures which might have reduced the incidence of GBS linked to
other infectious agents. Similarly, social distancing, hygiene mea-
sures and use of face masks could explain the decrease in total cases
in the first months of 2021 (Figures 1 and 2) compared to the previ-
ous years since these precautions have also significantly reduced the
cases of seasonal flu [30-34].

Although a role for direct neuro-invasion binding to gangliosides
through spike protein and/or cytokine storm has been proposed,
underlying pathogenic mechanisms as well as whether the different
beta, gamma, delta, omicron SARS-CoV-2 variants have a different
ability to trigger GBS remains to be elucidated [35-44]. Similarly, it is
unclear why differences in triggering GBS between various regions
have been reported [9, 11, 13, 14, 34].

Closely related to the pathogenetic issue, whether COVID-
19-related GBS is a post-infectious or a para-infectious disease is
still debated [9, 45]. In our series, the mean interval from onset of
COVID-19 and GBS symptoms was 18.02days. Only 20% of pa-
tients showed a clear post-infectious course of disease, whilst in
80% of patients GBS symptoms developed whilst COVID-19 symp-
toms were still ongoing. However, it was not possible to establish
whether the latter group of patients have a “true” para-infectious
disease because of the persistence of respiratory symptoms and
chest computed tomography scan abnormalities in the post-viremic
hyperinflammatory phase, meaning beyond the viremic early infec-
tion and pulmonary phases [46-48].

Regarding clinical findings, our data do not differ from those pre-
viously reported [9]. Compared with non-COVID-19-related GBS,
the COVID-19-related disease is predominantly an AIDP and it is
usually more severe with a lower mean MCR score, a higher Hughes
score, more frequent autonomic dysfunction and more frequent in-
tensive care unit admission. As previously reported, no statistically
significant differences in the response rate to therapy between
COVID-19-related and non-related GBS have been found in the
present study [9].

Interestingly, COVID-19-positive GBS patients mainly pres-
ent with a symptomatic SARS-CoV-2 infection, since almost all the
patients had lung involvement with signs of interstitial pneumonia
and needed oxygen therapy, suggesting that GBS mainly develops
following moderate or severe COVID-19 infections and seems less
likely in asymptomatic or paucisymptomatic forms.

The current study has some limitations. First, data regarding GBS
patients between January 2019 and February 2020 were retrospec-
tively collected and some cases may have been missed.

Secondly, although our study includes main reference centers for
acute neurological diseases in northeastern Italy, it is likely that addi-
tional patients with GBS may have been admitted to other hospitals,
thus leading to an underestimation of the global incidence of GBS.
However, the incidence of GBS calculated in 2019 is comparable to
that previously reported in the north of Italy and the selection bias is
identical for data collected both in the pre-pandemic period and the
COVID-19 era, so that the difference in the observed rates between
2019 and 2020 remains valid.

Despite these limitations, to our knowledge this is the study
with the largest cohort of COVID-19-positive patients who have de-
veloped GBS and with the longest observation period. Our results
confirm an increase in GBS cases in the COVID-19 era compared to
the previous year in northeast Italy and highlights how GBS cases
related to COVID-19 represent a significant part of the total, thus
suggesting a relation between COVID-19 and GBS.
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