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Abstract 

Guillain Barré syndrome (GBS) is an acute polyradiculoneuropathy associated with dysimmune processes, often related 
to a previous infectious exposure. During  Italian Severe Acute Respiratory Syndrome Coronavirus-2 outbreak, a 
woman presented with a rapidly progressive flaccid paralysis with unilateral facial neuropathy after a few days of mild 
respiratory symptoms. Coronavirus was detected by nasopharyngeal swab, but there was no evidence of its presence in 
her cerebrospinal fluid, which confirmed the typical albumin-cytological dissociation of GBS, along with consistent 
neurophysiological data. Despite immunoglobulin infusions and intensive supportive care, her clinical picture worsened 
simultaneously both from respiratory and neurological point of view, as if reflecting different aspects of the same 
systemic inflammatory response. Similar early complications have already been observed in patients with para-
infectious GBS related to Zika virus, but pathological mechanisms have yet to be established.  
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Early Guillain-Barré syndrome in COronaVIrus Disease 2019 (COVID-19): a case report from an Italian 

COVID-Hospital  
 
Guillain Barré syndrome (GBS) is an acute, immune-mediated polyradiculoneuropathy with a wide range of clinical 
manifestation; neuromuscular respiratory failure occurs in up to 30% patients, leading to mechanical ventilation and 
intensive care unit admission. 60% cases are estimated to be related to an infection, most frequently with 
gastrointestinal or respiratory involvement. Beside the demonstration of molecular mimicry between epitopes of 
C.jejunii and nerves, many microorganisms have been investigated in its pathogenesis, e.g. the recent reports of Zika-
virus (ZIKV) related-GBS [1]. During the current pandemic, one adult case of GBS has been associated with 
COronaVIrus Disease 2019 (COVID-19) [2], but it is not clear if this strain of coronavirus (Severe Acute Respiratory 
Syndrome CoronaVirus-2, SARS-CoV-2) might also have a potential for neurological complications rather than be 
coincidentally present in neurological patients.  
We report the case of a 66-year-old woman, coming from a COVID-19 endemic area, who presented with a 72-hours 
history of increasing difficulty walking and acute fatigue; she had mild fever and cough 10 days earlier, with 
spontaneous resolution of fever after a few days. She also manifested a transient pruriginous dorsal rash, but had no 
gastrointestinal symptoms nor relevant medical history, beside mild hypertension treated with beta-blockers. Lung CT 
scan showed bilateral ground-glass opacities, but the first rhinopharyngeal swab for SARS-CoV-2 was negative; initial 
routine and gas analyses on blood were unremarkable (Table 1). On evaluation, she was paraparetic with a rapidly 
progressive symmetric weakness in lower limbs, leading to falls and paraplegia. She also had initial distal weakness in 
the upper limbs (MRC 4/5) and diffuse areflexia, but no clear sensory deficits. She underwent lumbar puncture with 
demonstration of a typical albumin-cytological dissociation (0 cells/uL, 108 mg/dL proteins), thus prompting initiation 
of intravenous immunoglobulin (IVIg, 0,4g/kg for 5 days) on the presumptive diagnosis of GBS. 10 days after onset, a 
nerve conduction study disclosed absence of F-waves with diffuse prolonged distal motor latencies and reduced distal 
compound muscle action potential amplitudes with a slight reduction of conduction velocities, thus suggesting a mixed 
pattern of demyelination and axonal damage; no sensory nerve action potential was registered (Table 2). SARS-CoV-2 
was not detected on cerebrospinal fluid (CSF), while serology was not available at that time; anti-glycolipid antibodies 
were also absent.  
In the meanwhile the patient had been admitted to a subintensive care unit as her second swab resulted positive for 
SARS-CoV-2 and thus started combined treatment of antiretroviral drugs (lopinavir and ritonavir) and 
hydroxychloroquine, maintaining reasonable respiratory function with supplemental oxygen.  
However, the woman did not benefit from early treatment with IVIg and progressively developed proximal weakness in 
all limbs, dysesthesias and unilateral facial palsy. She also needed treatment for transient episodes of confusion with 
psychomotor agitation. Moreover, gas exchanges worsened with a sudden desaturation, requiring intubation and 
intensive care unit admission, where she was treated for multi-organ failure along with a leg deep vein thrombosis and a 
superimposed bacterial infection (ab ingestis pneumonia).  
 
Discussion 

The clinical picture of our patient was in keeping with GBS according to Brighton criteria, with increasing flaccid 
weakness of the limbs, areflexia, albumino-cytologic dissociation and consistent neurophysiologic data. Other causes of 
concurrent neurotoxicities were also excluded, as hydroxichloroquine generally accounts for different side effects and 
antiretrovirals had yet to be administered when she started having neurological symptoms. Intensive supportive care and 
the need for strict isolation impaired clinical and instrumental assessment of the neurological aspect, despite being 
critical to determine prognosis.  
Remarkably, contrary to the previous reported case with COVID-19 [2], our patient developed neurological deficits a 
week after the onset of respiratory symptoms and they progressed simultaneously; therefore, the evolution of her 
clinical picture does not support the typical post-infectious pattern of GBS and it could rather resemble a form of acute 
para-infectious paralysis that has already been associated with some viruses, such as ZIKV [3]. Indeed, this ZIK-V 
manifestation has peculiar characteristics that led to speculation about a possible different pathogenesis compared to 
classical GBS: a) they seem to arise 5 to 10 days after infection and have higher morbidity, more frequent cranial 
neuropathies and concurrent immune-mediated disorders such as thrombocytopenic purpura [4]; b) anti-glycolipids 
antibodies typically involved in cross-reactive mechanisms are not common [5]; c) there is a predominant involvement 
of distal nerve segments [3], where the blood–nerve barrier is lacking. 
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The mechanisms underlying a para-infectious pathogenesis have yet to be established, but in some predisposed patients 
ZIKV might generate an aberrant immune response that, in turn, causes GBS; in particular, it has been proposed that 
specific ZIKV-peptides might not only cross-react, but also induce a cellular immune reaction through antigen-
presenting cells activation of T-lymphocytes [6].  
Likewise, the timing of neurological signs in our case may be too rapid to imply a heterologous immune reaction to a 
first viral exposure and it might suggest other pathogenic mechanisms, such as direct viral damage (i.e. CMV and VZV 
neuritis) or acute dysimmune processes that arise as a part of systemic inflammatory response (which has been 
presumed on the basis of lung involvement in itself). The growing number of extra-pulmonary manifestations of 
COVID-19, the immunological nature of GBS itself, the absence of SARS-CoV-2 in the CSF and the delayed onset of 
paralysis in our patient might theoretically support the second hypothesis rather than a viral effect.  
Specific serological assays were not available at the time of her examination, but the hypothesis of neurological 
manifestations of COVID-19 is supported by the evidence of neurotropic and neuroinvasive characteristics of 
coronaviruses in both mice and humans [7]; moreover, other strains of human coronaviruses have already been involved 
with peripheral nervous system manifestations [8-9] and with pediatric cases of GBS [10-11].   
Along with dedicated research, it will be crucial to monitor the incidence of GBS in the coming months, as a concurrent 
increase in cases during COVID-19 outbreak would further support a possible causal relation1. 
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Table 1. Blood routine analyses and arterial blood gas tests of our patient, at admission and on the day of the acute 

clinical worsening that led to intensive care unit (ICU). StO2 = oxygen saturation; pO2 = partial pressure of oxygen; 
pCO2 = partial pressure of carbon dioxide; FiO2 = fraction of inspired oxygen; Hb = hemoglobin; WBC = white blood 
cells; CK = creatine kinase; CRP = C-reactive protein; GGT = gamma-glutamyl transpeptidase; AST = aspartate 
transaminase; ALT = alanine transaminase; INR = international normalized ratio; LAD = lactate dehydrogenase. 

  On admission ICU admission Unit of measurement  

and normal range 

StO2 (%) 95,1% 75%   

pO2 72,3 48,9 mmHg (75.0-100) 

pCO2 26,4 33,6 mmHg (35.0-45.0) 

pO2/FiO2 344 106 mmHg (350-480) 

Hb 12,3 9,7 g/dL (12-16) 

WBC 8,3*109 4,5*109 Cells/L (4-10*109) 

Lymphocytes 0,9*109 / Cells/L (1.4*109) 

Platelets 500*109 129*109 L (150-400) 

D-dimer 326 506 ng/mL (150) 

CK 456 124 U/L (26-192) 

CRP 7,8 70,6 mg/L (6) 

Creatinine  0,8 0,9 mg/L (0,5-1) 

GGT 61 182 U/L (5-50) 

AST 37 48 U/L (5-40) 

ALT 37 56 U/L (10-65) 

Albumine  38 24 g/dL (35-50) 

INR 1,01 1,13 (0,85-1,15) 

LAD 395 183 U/L (87-241) 

 
Table 2. Preliminary nerve conduction studies (NCS), which were performed 10 days after presentation to the 

emergency department for lower limbs weakness, when the patient was isolated in the COVID-intensive care unit. 

Motor NCS Stimulation 

point 

Record point Distal 

latency 

(ms) 

Amplitude 

(mV) 

Velocity 

(m/s) 

F wave minimal 

latency (ms) 

Left tibial nerve Ankle Abductor 
hallucis brevis 

13,9 3,5  / 

Popliteal fossa  26,7 3,0 33,6  
Left common 

peroneal nerve  

Ankle Extensor 
digitorum 
brevis 

13,6 2,3  / 

Head of fibula  22,5 1,9 38,7  
Right median 

nerve 

Wrist Abductor 
pollicis brevis 

6,6 3,1  / 

Elbow  11,0 2,6 47,7  
 
Antidromic sensory NCS Record point Stimulation point Latency (ms) Amplitude (μV) 
Right median nerve Wrist  3rd digit / / 

Right ulnar nerve Wrist  5th digit / / 

Right radial nerve Wrist  1st digit / / 
Right sural nerve Lateral malleolus Calf  / / 
 


