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Abstract
We describe a rare case of post-infective Acute Motor Axonal Neuropathy (AMAN) variant of Guillain-Barrè Syndrome 
(GBS) associated with myelitis and anti-GD1b positivity after SARS-CoV-2 infection. The patient referred to the hospital 
reporting a history of ten days lasting moderate fever, myalgia and anosmia, with the onset of progressive quadriparesis and 
ascending paraesthesias in the four limbs since five days from defervescence. A chest computed tomography demonstrated 
interstitial pneumonia with “ground glass opacities”, suggesting Coronavirus disease (COVID-19). The patient exhibited 
three negative reverse-transcription polymerase chain reaction (RT-PCR) nasopharyngeal swabs, while SARS-CoV-2 IgG 
was found in plasma. The electrophysiological examination demonstrated an AMAN and the spinal cord Magnetic Resonance 
Imaging (MRI) showed a T2-weighted hyperintense lesion in the posterior part of the spinal cord at the C7-D1 levels. Further-
more, anti-GD1b IgM was detected. GBS and myelitis could exceptionally develop simultaneously. Our findings reasonably 
support a causality link between COVID-19 and the neurological symptoms, suggesting a post-infective autoimmune reaction.
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Dear Sirs,

The recent pandemy of severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) challenged the sanitary sys-
tems worldwide, not only for the prominent respiratory fea-
tures, but also for the neurological complications involving 
both the central and the peripheral nervous system, the evi-
dence of which is continuously rising [1].

We describe a case of post-infective Acute Motor Axonal 
Neuropathy (AMAN) variant of Guillain-Barrè Syndrome 
(GBS) associated with myelitis and anti-GD1b antibodies 
positivity after SARS-CoV-2 infection.

A 70-year-old Caucasian woman affected with obesity 
and hypertension reported a history of 10  days lasting 

moderate fever (with maximum temperature of 38 °C), anos-
mia and generalized myalgia. After 5 days from deferves-
cence, she experienced progressive difficulties in walking 
with ascending paraesthesias in the four limbs. Ten days 
later, she referred to the Chivasso Hospital, Piedmont, Italy, 
being bedridden.

At admission in the emergency department, the patient 
presented no fever and an oxygen saturation of 96% on room 
air. The laboratory results revealed a moderately raised 
C-reactive protein and a moderate lymphocytopenia with 
normal neutrophils count, not associated with heart, liver 
or kidney alterations. The patient was promptly tested with 
a first reverse transcription-polymerase chain reaction (RT-
PCR) nasopharyngeal swab, which was negative.

The neurological examination showed a picture of severe 
quadriparesis, with reduced strength in the upper limbs 
[Medical Research Council (MRC) score 3/5] and flaccid 
paralysis of the lower limbs (MRC score 0/5). A decreased 
tactile and pain sensation in the lower limbs accompanied 
with urinary retention and perineal areflexia were observed. 
In addition, deep tendon reflexes were increased in the four 
limbs and a bilateral Babinski sign was evocable. Brainstem 
and cortical functions were preserved.
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In consideration of the patient history, a chest computed 
tomography scan (CT-scan) was performed and documented 
an interstitial pneumonia with “ground glass” opacities, sug-
gestive for Coronavirus disease (COVID-19). Thus, other 
two RT-PCR nasopharyngeal swabs were performed on day 
2 and 15, however with negative results.

The analysis of the cerebrospinal fluid (CSF) showed 
normal levels of protein and cells and an oligoclonal band 
mirror pattern was found. The screening for Epstein-Barr 
Virus, Cytomegalovirus, Herpes Simplex Virus and Herpes 
Zoster Virus, HIV, Borrelia Burgdorferi, Chlamidya and 
Mycoplasma Pnaeumoniae was negative for IgM and IgG 

on serum and on the CSF. In contrast, SARS-CoV-2 IgG 
were determined and detected in the plasma after 30 days 
from the onset of COVID-19 symptoms. In this regard, it has 
to be noted that the patient referred to the hospital 25 days 
after fever onset.

Amongst antiganglioside antibodies, anti-GD1b IgM 
were identified in the serum.

The electrophysiological examination (Table 1), per-
formed the day after the admission, was indicative of an 
AMAN [2, 3]. In particular, in the four limbs, motor and 
sensory conduction velocities were normal and no blocks 
of conduction were found also in Erb and axilla stimulation, 

Table 1  Electrophysiological characteristics in the four limbs (initial and follow-up evaluation)

L, left; R, right; A, absent; *NV, normal values for F-waves latency; FE/FU, first evaluation/follow-up; NA, not available

Nerve conductions Distal Latency (ms)
FE/FU

Amplitude (mV)
FE/FU

Conduction velocity (m/s)
FE/FU

F-waves latency (ms)
FE/FU

Motor
 Median nerve
  Wrist-abductor pollicis 

brevis
L = 4.99/4.19; R = 4.00/4.19 L = 12.73/10.56; 

R = 10.85/12.28
L = 30.73/28.47; 

R = 29.84/28.78
  Below elbow-wrist L = 9.51/8.97; R = 9.29/8.86 L = 13.01/8.63; 

R = 13.95/12.22
L = 50.98/52.30; 

R = 51.60/51.37
*(NV ≤ 27.5)

 Ulnar nerve
  Wrist-abductor digiti 

minimi
L = 2.87/2.69; R = 2.86/2.30 L = 15.22/15.21; 

R = 20.87/18.88
L = 51.58/NA; R = 51.26/NA L = 29.61/27.01; 

R = 28.14/26.52
  Below elbow-wrist L = 7.24/7.01; R = 6.96/6.90 L = 12.97/11.74; 

R = 16.83/15.35
L = 59.40/66.99; 

R = 59.40/65.20
*(NV ≤ 28.5)

  Over-below elbow L = 8.42; R = 8.14 L = 12.12; R = 19.25
 Tibial nerve
  Med. malleolus-abd. 

hallucis b
L = 5.29/5.29; R = 4.11/4.27 L = 3.59/5.11; R = 5.69/4.27 L = 56.84/A; 

R = 52.77/53.76
  Popliteal fossa-med. 

malleolus
L = 13.84/14.74; 

R = 13.44/14.68
L = 4.65/3.94; R = 4.27/1.72 L = 46.79/42.33; 

R = 48.20/40.37
*(NV ≤ 49)

 Peroneal Nerve
  Ankle-extensor digit. 

Brevis
L = 3.54/3.43; R = 3.26/2.87 L = 3.17/3.10; R = 1.09/2.33 L = 53.17/48.83; 

R = A/49.18
  Caput fibulae-ankle L = 10.80/11.47; 

R = 10.63/10.63
L = 2.74/2.21; R = 0.78/1.89 L = 48.24/42.27; 

R = 50.80/43.81
*(NV ≤ 49.5)

  Popliteal fossa- Caput 
fibulae

L = 12.77/12.60; 
R = 12.15/11.92

L = 2.59/2.37; R = 0.58/1.16 L = 48.86/44.45; 
R = 46.10/46.38

Antidromic sensory
 Median nerve
  Wrist-II finger L = 3.85/3.08; R = 3.49/2.75 L = 23.57/36.86; 

R = 43.16/33.81
L = 38.94/51.91; 

R = 40.09/50.97
 Ulnar nerve
  Wrist-IV finger L = 2.43/2.22; R = 3.49/1.92 L = 70.48/75.45; 

R = 39.67/108.66
L = 53.41/58.50; 

R = 58.45/62.42
 Radial nerve
  Wrist-I finger L = 2.62/1.63; R = 1.74/1.90 L = 35.35/27.81; 

R = 38.75/34.94
L = 51.44/61.36; 

R = 57.49/63.00
 Sural nerve
  Calf-Lat. malleolus L = 1.82/2.10; R = 1.50/1.37 L = 12.06/14.51; 

R = 11.07/32.25
L = 54.88/57.12; 

R = 53.31/58.31
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while a reduction of motor amplitude was detected. In lower 
limbs, a mild increase in distal latencies and a bilateral 
impairment of F-waves were present. The axonopathic fea-
tures were confirmed in the follow-up electrophysiological 
examination, conducted after 6 weeks (see Table 1 for fur-
ther details).

Magnetic Resonance Imaging (MRI) showed no lesions 
in brain, whereas it demonstrated an area of hyperintensity 
in T2-weighted sequences in the posterior portion of the 
spinal cord. This area had a cylindrical shape in the sagittal 
view and encompassed two vertebral levels (C7-D1), with-
out T1-weighted hypointensity and inflammatory activity 
after gadolinium administration (Fig. 1). A follow-up spinal 
cord MRI, performed five days later, showed no differences 
in the cervical lesion and no other lesion neither in the tho-
racic nor in the lumbar segments.

The patient underwent plasma exchange followed by one 
course of intravenous immunoglobulins, partially recover-
ing the strength in the upper limbs. However, after 40 days 
from the onset of COVID-19 symptoms, a severe parapare-
sis (MRC 1/5) and perineal areflexia persist. At the present 
time, the person is sustaining rehabilitation for the recovery 
of autonomy in the everyday life activities.

Although exceptionally, GBS and myelitis could develop 
simultaneously [4]. This occurrence represents an intriguing 
challenge for the clinicians, due to the presentation of both 
central and peripheral neurological symptoms and signs. 
With this respect, the electrophysiological examination and 
MRI play a crucial role to reach a diagnosis [4].

Some cases of GBS related to SARS-CoV-2 infection 
have been reported [5–8]. However, to the best of our knowl-
edge, in only one case antiganglioside antibodies positivity 

(anti-GD1a) was found [7], while none reported a concomi-
tant myelitis.

According to these cases, it might be possible that SARS-
CoV-2-related GBS might manifest not only as a post-infec-
tive disease, in agreement with the classical GBS presenta-
tion, but also as a para-infective manifestation [6], probably 
owing to a direct viral effect [9].

In our rare case, the time elapsed between fever onset 
and the neurological symptoms, i.e. 15 days, associated 
with the presence of SARS-CoV2 IgG and anti-GD1b IgM, 
might reasonably advocate for a SARS-CoV-2-related acute 
AMAN/myelitis complex, as a result of a post-infective auto-
immune reaction mechanism.

It might be argued that a possible limitation might be the 
absence of positive RT-PCR nasopharyngeal swabs. Nev-
ertheless, it has to be noted that the patient referred to the 
hospital after 25 days from the start of COVID-19 symp-
toms, that a chest CT-scan documented interstitial pneumo-
nia compatible with COVID-19 and that SARS-CoV-2 IgG 
were found, possibly indicating that seroconversion had hap-
pened and that the virus had been probably already elimi-
nated. Besides, the presence of antiganglioside antibodies 
might suggest that an autoimmune reaction has interested 
the nervous system.

With this respect, the positivity of the anti-GD1b IgM 
is reported to be associated to several immune-mediated 
neuropathies, such as Chronic Ataxic Neuropathy Oph-
thalmoplegia IgM paraprotein Cold Agglutinins Disialo-
syl antibodies (CANOMAD) and Chronic Ataxic Neuropa-
thy with Disialosyl Antibodies (CANDA), while in AMAN 
anti-GD1b IgG are more frequently detected [10]. In our 
case, an electrophysiological picture suggestive of AMAN 

Fig. 1  MRI of the spinal cord; 
on the left, a cylindrically 
shaped hyperintense lesion 
encompassing the C7-D1 levels 
in the sagittal view; on the right, 
the same lesion in two axial 
views
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and anti-GD1b IgM coexist. We are aware of this ostensi-
ble inconsistency, however, being this a single case, a clear 
explanation cannot be provided and needs to be further 
investigated. Namely, GD1b is located in the dorsal root 
ganglion cells and in paranodal myelin and is associated 
with the presence of sensory disturbances [11].

When reflecting on our case and on the cases in the 
Italian population [5, 7, 8], the hypothesis arises that an 
axonal involvement might be more frequent in GBS related 
to SARS-CoV-2 infection, in comparison with the typical 
AMAN prevalence in the European population [2]. However, 
it is not possible to infer definitive deductions due to the 
small number of cases registered.

The lesson learned in this outbreak of SARS-CoV-2 is 
that the neurological manifestations attributable to COVID-
19 are not so uncommon and should not be underestimated. 
Nowadays, too few data are available on these neurological 
alterations and it appears a matter of crucial interest that 
the clinicians pay attention to them as they might have rare 
presentations, as in our case. In this regard, further studies 
should be addressed to the comprehension of the real preva-
lence and possibly to the pathogenesis of these conditions.
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