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Abstract

Background: Guillain-Barré syndrome (GBS) is an immune-mediated peripheral nerve disease. Its frequency was noticed to
have increased during the COVID-19 period. Based on electrophysiological studies, the most common type of this disease is
the demyelinating type. However, axonal types have also been seen.

Methods: A large, analytical, cross-sectional study involving 2523 patients over a one-year period was conducted in Basrah,
southern Iraq, to evaluate the neurophysiological changes for peripheral neuropathies following COVID-19 infection using
nerve conduction studies and needle electromyography. The current study aims to evaluate the prevalence, clinical, and
neurophysiological characteristics of patients with axonal variants of GBS.

Results and conclusions: The study found that the axonal variants of GBS represent about 10% of the total reported GBS in
the governorate, and they are developed in about 1 in 1000 patients attending the neurology and neurophysiology clinics who
had a history of COVID-19 infection.
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Other disorders linked with acute flaccid
paralysis, such as myasthenic crises, acute
presentation of the idiopathic inflammatory
myopathies, and the atypical motor neuron
disease patient presenting with abrupt respiratory
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Introduction

G uillain-Barré syndrome (GBS) is an
immune-mediated peripheral nerve disease
with a frequency of 1-2 occurrences per 100,000
individuals.  When GBS is  suspected,
electrophysiological tests are required to confirm
the diagnosis and rule out possible imitators.

http://dx.doi.orw/10.33762/mjbu.2023.139791.1125

failure are included in the differential diagnosis
of pure motor syndrome. Associated clinical
characteristics are  frequently useful in
differentiating these from GBS.! The
electrodiagnostic study (EDX) is regarded as the
foundation for classifying the various subtypes of
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this syndrome. GBS has three primary subgroups
based on electrophysiological results, including
"acute inflammatory demyelinating
polyneuropathy (AIDP)", "acute motor axonal
neuropathy (AMAN)", and "acute motor sensory
axonal neuropathy (AMSAN)".2 Due to
demyelination of the nerve roots, the early
observations in AIDP included prolonged F-
wave latencies or poor F-wave repeatability. This
is followed by increased distal latencies (due to
demyelination of the distal nerves) and temporal
dispersion or conduction block. Slowing of nerve
conduction velocities is less beneficial since it
often occurs two to three weeks after initiation.
However, depending on established criteria, the
sensitivity of nerve conduction studies (NCS)
may be as low as 22% in early AIDP and as high
as 87% five weeks into the disease. In severe
instances of AMAN, the motor nerve amplitudes
are abolished or markedly reduced, and the distal
latencies and conduction velocities are affected
sparingly or minimally. In AMSAN, the sensory
potentials are diminished in amplitude and
frequently absent in addition to the reduction in
motor potential amplitude.®* The axonal variants
of GBS are uncommon, and they are mainly
reported in northern China, Japan, and the north
of America, where they are mainly associated
with Campylobacter jejuni infection.? According
to the findings of Finsterer et al., peripheral
neuropathy is remarkably prevalent among
COVID-19 patients.® In 2021, Zuberbuhler, et al.
did a literature study on the association between
GBS and COVID-19 infection and discovered
multiple case reports from various nations.®
According to statistics, the number of GBS cases
would increase by a factor of about five.
Moreover, the frequency of GBS and chronic
inflammatory demyelinating polyneuropathy
(CIDP) is six times greater in the COVID-19
population than in the non-COVID-19 group,
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according to a recent cohort study from Basrah,
southern Irag.” This study brings to light an
uncommon complication in a patient with a
confirmed COVID-19 diagnosis, whose clinical
and electrophysiological features imply axonal
variations of GBS and estimates the frequency of
such variants.

Materials and methods

Basrah-based multicentric analytical cross-
sectional research was initiated to evaluate nerve
conduction (NCS) and electromyographic
(EMG) results in a patient with a history of
COVID-19.8 Cases of GBS axonal variants were
identified during the evaluation of 2,532 patients
who visited the neurology unit in Basrah teaching
hospital and neurophysiology outpatient clinics
in both Al-Sadr teaching hospital and Basrah
Specialized Children's hospital over the course of
one year, from July 1, 2021, to July 1, 2022. The
participants were divided into two separate
groups. The first group (1469 patients) consists
of those who have had a confirmed COVID-19
infection in the previous year and were diagnosed
using the European Center for Disease Control
(eCDC) criteria, which include a positive
polymerase chain reaction (PCR) and/or chest
computed tomography (CT) demonstrating
bilateral peripheral ground-glass opacities in the
presence of strong clinical, serological, or
epidemiological suspicion.® The second group of
1063 patients are comprised of individuals with a
negative COVID-19 history. A consultant
neurologist did a comprehensive history with
medical and neurological tests, and a full
evaluation of the patient’s history and laboratory
reports during his hospitalization for COVID-19
infection was undertaken. In the neurophysiology
outpatient clinic at Basrah Specialized Children's
Hospital, a specialised neurophysiologist utilises
the Neuropack X1 Neurodiagnostic System (a
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Nihon Kodhon product) to conduct a thorough
electrodiagnostic exam consisting of nerve
conduction studies and needle electromyography.
Patients were classified as having either acute
motor axonal neuropathy or acute motor and
sensory axonal neuropathy if there was
electromyographic ~ evidence  of  axonal
degeneration together with a reduction of more
than 50 percent of the lower limit of the
amplitudes of compound muscle action potentials
or sensory nerve action potentials of the
laboratory concerned in the presence of normal
motor conduction velocities, distal motor
latencies, and minimum F-wave latencies.'? The
clinical, laboratory, and electrophysiological
parameters of patients were tabulated. The
reference range for NCS parameters was derived
from Preston and Shapiro's electromyography
and neuromuscular diseases textbook on clinical
neurophysiology, (2017).}! The Statistical
Package for Social Science (SPSS) version 26
software (Armonk, NY: IBM Corp.) was utilised
to analyses the study's findings. The qualitative
information was transcribed to a percentage and
analyzed with Fisher's exact test. A p-value of
0.05 or less is considered statistically significant.
Ethical permission was acquired by the Basrah
Health Directorate (No. 911) and from the Basrah
University College of Medicine's ethics
committee (No. 7/9/6292) and an informed
written consent was obtained from the patients
who participated in this study.

Results

Only two patients from 1469 with a history of
COVID-19 infection (0.13%) reported having an
axonal variant of GBS; one was AMAN and the
other was AMSAN. On the other hand, none of
those who denied a history of COVID-19
infection reported having axonal GBS variants.
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The demyelinating GBS variant is significantly
higher among those with COVID-19 infection
compared to those with a negative history of
COVID-19 (P-value = 0.002). Furthermore, the
axonal variant was present in 2 of 19 patients with
GBS (10.5%), (Table-1).

Table 1. Axonal and Demyelinating Variants of GBS

History of No History of
Diagnosis COVID-19 COVID-19 Total P-value *

No. (%) No. (%)

Axonal Variants

(1 2(0.13) 0 (0.00) 2
Demyelinating 16 (1.10) 1(009) 17 .
Variants (2" ‘ : 1.000
Not Developed 1451 0.512°

ot Develope 0.002°
GBS (3") (98.77) 1062 (99.91) | 2513
Total 1469 1063 2532

* Fishers Exact Test
a, b, and c represent the difference between 1% and 2" group, 1%

and 3" group, 2" and 3" group respectively.

Both cases of GBS axonal variants were young;
one of them was male, and the other was female;
none of them reported chronic medical illnesses
(Table-2).

Table 2. Demographic Characteristics of the Two Patients
Demographic

characteristics AMAN AMSAN
Age / Years 21 32
Gender Male Female
Height / cm 172 156
Residency Urban Urban
Chronic illnesses None None
AMAN: Acute motor axonal neuropathy, AMSAN: Acute
motor sensory axonal neuropathy

The two patients reported a mild history of
confirmed COVID-19 infection, which did not
require  hospitalization, and  respiratory
symptoms consistent with flu-like illness that did
not persist longer than a week with normal
oxygen saturation and laboratory investigations.
Furthermore, none of them received a COVID-19
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vaccination. In addition, both patients denied any

recent diarrheal illness (Table-3).
Table 3. The COVID-19 Characteristics of the Two
Patients

COVID-19 characteristics AMAN AMSAN
The severity of COVID-19 Mild Mild
The occurrence of cytokine storm None None
The history of hospitalization None None
Duration of respiratory illness 3 days 5 days
Oxygen saturation 98 % 99 %
Serum Ferritin 210 156
C-reactive protein (CRP) 3 7
Lactate dehydrogenase (LDH) 170 189
Neutrophil to Lymphocyte ratio (NLR) 2.2 1.9
PCR test Positive Positive
History of COVID-19 Vaccination None None
AMAN: Acute motor axonal neuropathy, AMSAN: Acute motor
sensory axonal neuropathy, PCR: polymerase chain reaction

The neurological illness developed within less
than one month of the respiratory illness in both
patients, and it is primarily affecting the lower
limb and ascending, reaching a nadir of weakness
within less than one month. A full basic
metabolic workup, including a complete blood
count, renal and liver function tests, blood
glucose, electrolytes, B12 level, viral screen,
inflammatory markers, anti-nuclear antibodies,
and vasculitis panel, was done with normal
inconclusive results. The details of the
Regarding the motor nerve conduction study of
the first patient (AMAN) at day 7, the distal

http://dx.doi.orw/10.33762/mjbu.2023.139791.1125

Emerging axonal variants of Guillain Barré
syndrome “AMAN and AMSAN*“as a part of COVID-19 sequalae

neurological examination, cerebrospinal fluid
analysis and radiological images were
summarised in (Table-4).

Table 4. The Neurological Characteristics of the Two
Patients
Neurological

- AMAN AMSAN
characteristics
Time of onset of
neurological
complain in 21 days 15 days
relation to
COVID-19
Proximal
initially then Start distally and ascending up

Limb weakness Distal ascending

lower and upper

mainly lower limb

Paraesthesia and

None In the lower limbs and hands
numbness
Neur_opath!c None In the lower limbs
burning pain
Low back pain Yes Yes
Unstead.y gait Unable to walk Sensory ataxia with positive
(ataxia) Romberg’s test
Sphmct.er None None
dysfunction
Dysphagia /
- N N
Dysarthria one one
Dyspnoea None None
Facial asymmetry None None
Bulbar signs None None
Muscle wasting None None
Muscl
. use e. None None
fasciculation
Tone Hypotonia Hypotonia
Upper limb
Power grade S_and Upper limb grade 5 and lower limb
lower limb grade 3
grade 2
Upper limb
Reflexes preserved and Upper limb preserved and lower

lower limb
hyporeflexia

limb hyporeflexia

Coordination Unable to assess Impaired mainly with eye closure

Decrease pin prick and touch in
gloves and stock distribution with
impaired vibration up to the

Sensation Normal malleolus and impaired
proprioception up to the ankle and
preserved vibration and
proprioception in upper limbs
Lumbosacral MRI Normal Normal
. Not done due to . -
CSF analysis . High protein with no cell

patient refusal

AMAN: Acute motor axonal neuropathy, AMSAN: Acute motor sensory axonal

neuropathy, MRI: Magnetic resonance image, CSF: Cerebrospinal fluid

latencies and the nerve conduction velocities of
all the studied nerves were within normal range,
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but the amplitudes were all affected and below
the lower limit of normal. Both sided peroneal
nerves and the right sided tibial nerve were not
recordable. The late responses in the form of F-
wave minimal latency recorded from the bilateral
ulnar nerves and left tibial nerve were normal,
and the H-reflex from the left side was also
normal. At Day 42, distal latencies and nerve
conduction velocities were still within normal
limits, and the amplitude of the median and ulnar
nerves on both sides had improved. The right
sided peroneal nerve was recordable with very

Table 5. Nerve conduction Study Parameters of AMAN Patient
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small amplitude. However, no responses could be
gained form left peroneal nerve and right sided
tibial nerve. No significant changes were
recorded for the ulnar and left sided tibial nerves'
F wave minimal latencies or from the left sided
H-reflex. The sensory nerve conduction studies
for the median nerve recorded from digit Il, the
ulnar nerve recorded from digit V, and the sural
nerve in the lower limb were all normal in their
amplitude and nerve conduction time bilaterally
at both day 7 and day 42 (Table-5).

Distal

. DIEE . Conduction - . Conduction
Site latency Amplitude (mv) > Site latency Amplitude (mv) ;
velocity (m/s) velocity (m/s)
(ms) (ms)
3.4 22 55.3 6.4 61.3
Lt Lt 34
Median (<4.4) =4) (>49) Median =49 (>49)
(APB) 35 31 53.2 (APB) 7.9 59.1
Rt (=44 =4 (=49) Rt 34 =4) (>49)
Lt 29 24 55.8 Lt 2.7 71 63.4
Ulnar (£3.3) (=6) (=49) Ulnar (£3.3) (=6) (>49)
(ADM) Rt 2.7 1.3 58.0 (ADM) Rt 3.0 5.1 66.3]
(£3.3) (=6) (=49) (£3.3) =6) (>49)
Lt NR NR NR Lt NR NR NR
Peroneal Peroneal
(EDB) (EDB) 5.0 0.3 58.5
Rt NR NR NR Rt (£66) 2 (= 44)
- Lt 45 13 49.9 - Lt 47 25 515
Tibial (<5.8) (=4) (z41) Tibial (<5.8) (4) (z41)
(AKE) Rt NR NR NR (2hiB) Rt NR NR NR
Late responses
Lt 31.0 Lt 31.2
Ulnar F wave minimal (<£32) Ulnar F wave minimal (£32)
latency 30.6 latency 30.7
Rt (<32) Rt (<32)
53.2 54.6
Tibial F wave minimal Lt (<56) Tibial F wave minimal Lt (<56)
latency Rt NR latency Rt NR
30.3 30.2
H reflex minimal latency Lt (<32) H reflex minimal latency Lt =)
(Ankle) Rt NR (Ankle) Rt NR
Sensory nerve conduction study (Antidromic study)
- - Conduction - Distal . Conduction velocity
Nerve Site Latency (ms) Amplitude (mv) velocity (mis) Nerve Site latency (ms) Amplitude (mv) (mis)
Lt 24 67.3 50.0 Lt 2.4 54.5 50.0
Median (<35) (>20) (=50) Median (<35) (>20) (=50)
(Digit 11) Rt 23 56.8 52.2 (Digit 11) Rt 2.3 435 52.0
(£35) (>20) (=50) (=35) (>20) =50
Lt 2.2 40.2 50.4 Lt 2.1 45.0 50.4
Ulnar (<31) =17 (=50) e (£3.1) =17 (>50)
(Digit V) Rt 2.2 35.7 50.4 Rt 2.2 44.9 55.6
(£3.1) =17 (>50) (€3.1) =17 (>50)
Lt 25 14.5 48.0 Lt 25 17.4 48.0
sural (£44) (=6.0) (=40) sural (£4.4) (=6.0) (=40)
Rt 24 16.4 50.2 Rt 25 15.2 48.0
(=44 (=6.0) (=40) (44 (=6.0) (=40)
Lt: Left, Rt: Right, NR: No response, APB: Abductor pollicis brevis, ADM: Abductor digiti minimi, EDB: Extensor digitorum brevis, AHB: Abductor
hallucis brevis

http://dx.doi.orw/10.33762/mjbu.2023.139791.1125
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The needle EMG of the AMAN patient at day 10,
while examining the right sided deltoid muscle,
first dorsal interosseous muscle (FDI), vastus
medialis muscle (VM), tibialis anterior muscle
(TA), and extensor hallucis longus muscle
(EHL), showed reduced recruitment in the VM,
TA, and EHL muscles with normal morphology
MUAPs in all of the studied nerves, and no
spontaneous activity was detected. During the

Table 6. Needle EMG Parameters of AMAN Patient
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follow up of the patient at day 60, features of both
active denervation and reinnervation were
reported, which include spontaneous activities in
the form of fibrillations (Fibs) and positive sharp
waves (PSWs) that were recorded from FDI and
TA muscles. The MUAPs of all the studied
muscles were of long duration, high amplitude,
and polyphasic except in the deltoid (Table-6).

Needle electromyography

Day 7 Day 42
Findings Deltoid FDI VM TA EHL Deltoid FDI VM TA EHL
Spontaneous - . . . . - Fibs / Fibs / - -
activity Nill Nill Nill Nill Nill Nill PSWs PSWs Fibs / PSWs Fibs / PSWs
MUAP
. Normal Normal Normal Normal Normal Normal Normal Long Long Long
Duration
MUAP
- Normal Normal Normal Normal Normal Normal Normal Large Large Large
Amplitude
Recruitment Normal Normal Normal Reduced Reduced Normal Reduced Reduced Reduced Reduced
(ARSI Normal Normal Normal Normal Normal Occa5|on.al Normal Polyphasic Polyphasic Polyphasic
phases polyphasia

FDI: First dorsal interosseous muscle, VM: Vastus medialis muscle, TA: Tibialis anterior muscle, EHL: Extensor hallucis longus muscle, Fibs:
Fibrillations, PSWs: Positive sharp waves, MUAP: Motor unit action potential

For the motor nerve conduction study of the
second patient (AMSAN) at day 10, the distal
latencies and the nerve conduction velocities of
the right and left median, ulnar, and tibial nerves
were within normal range, but the amplitudes
were all affected and below the lower limit of
normal. Peroneal nerves on both sides were not
recordable. The late responses in the form of F-
wave minimal latency recorded from bilateral
ulnar and tibial nerves and H-reflex latency from
both sides were normal. At day 60, distal
latencies and nerve conduction velocities were
still within normal limits, and improvement was
noticed in the amplitude of the right and left
median nerves, although no significant changes

http://dx.doi.orw/10.33762/mjbu.2023.139791.1125

were noticed in the ulnar and tibial nerves on
either side. Peroneal nerves on both sides had
been recorded with very small amplitudes. No
significant changes were recorded for the ulnar
and tibial nerves' F wave minimal latencies or for
H-reflex bilaterally. The sensory nerve
conduction studies for the median nerve recorded
from digit Il, the ulnar nerve recorded from digit
V, and the sural nerve in the lower limb showed
normal conduction times. Regarding the
amplitude, all were significantly affected on both
sides, with the findings worsening at day 60 of
examination in comparison to day 7, (Table-7).
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Table 7. Nerve conduction Study Parameters of AMSAN Patient

Motor nerve conduction study

Day 10 \ Day 60
Distal . Conduction Distal . Conduction
. Amplitude : . Amplitude X
Nerve Site latency (mv) velocity Nerve Site  latency (mv) velocity
(ms) (m/s) (ms) (m/s)
Lt 3.2 2.2 50.3 Lt 3.3 3.6 55.2
Median (£44) =4 (=49) Median (£4.4) =4 (=49)
(APB) Rt 3.4 15 54.5 (APB) Rt 3.4 4.1 56.4
(=44 =4 (=49) (<44 =4 (=49)
Lt 24 39 53.2 Lt 2.6 35 57.3
Ulnar (£3.3) (=6) (=>49) Ulnar (£3.3) (=6) (=49)
(ADM) Rt 25 2.7 54.2 (ADM) Rt 2.7 3.0 58.7
(£3.3) (=6) (>49) (£3.3) (=6) (=49)
5.2 0.3 49.6
Peroneal Lt NR NR NR Peroneal Lt (£6.6) =2 (=44)
(EDB) (EDB) 5.4 0.7 475
Rt NR NR NR Rt (<66) =2 - 44)
Lt 4.7 2.1 50.2 Lt 4.7 25 51.5
Tibial (<£5.8) =4 (=41) Tibial (<5.8) =4 =41
(AHB) Rt 43 14 51.6 (AHB) Rt 46 1.1 472
(£5.8) =4 (=41 (£5.8) =4 (>41)
Late responses
29.1 288
Ulnar F wave minimal Lt (<£32) Ulnar F wave Lt =32
latency . 302 minimal latency N 309
(£32) (£32)
Lt 515 Lt 52.1
Tibial F wave (<£56) Tibial F wave (£56)
minimal latency Rt 51.0 minimal latency Rt 52.2
(=56) (£56)
Lt 30.1 Lt 304
H reflex minimal (£32) H reflex minimal (£32)
latency (Ankle) Rt 30.0 latency (Ankle) Rt 30.2
(£32) (£32)
Sensory nerve conduction study (Antidromic study)
Nerve Site Latency Amplitude Conquction Nerve Site Igtles:lily Amplitude ConFiuction
(ms) (mv) velocity (m/s) 9 (mv) velocity (m/s)
Lt 2.3 9.9 52.0 Lt 2.2 11.0 54.5
Median (<£3.5) (=20) (>50) Median (<£3.5) (>20) (=50)
(Digit 1) Rt 2.3 11.2 52.0 (Digit 11) Rt 2.3 75 52.0
(<35) =20) (>50) (<35) (=20 (= 50)
Lt 2.1 7.2 52.3 Lt 2.0 10.2 55.0
Ulnar (<3.1) 17 (= 50) Ul (<3.1) c17) (=50)
(Digit V) Rt 2.2 13.1 50.0 Rt 2.2 8.9 50.0
(<3.1) =17 (= 50) (<3.1) 17 (= 50)
Lt 2.3 45 43,4 Lt 2.2 34 45.4
S (<4.4) (>6.0) (= 40) el (4.4 (=6.0) (= 40)
Rt 24 59 41.6 Rt 23 3.2 43.0
(<4.4) 6.0) (= 40) (<4.4) (=>6.0) (= 40)
Lt: Left, Rt: Right, NR: No response, APB: Abductor pollicis brevis, ADM: Abductor digiti minimi, EDB: Extensor digitorum brevis, AHB: Abductor
hallucis brevis

The needle EMG of the AMSAN patient at day
10, while examining the right sided deltoid

http://dx.doi.orw/10.33762/mjbu.2023.139791.1125

muscle, first dorsal interosseous muscle (FDI),
vastus medialis muscle (VM), tibialis anterior
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muscle (TA), and extensor hallucis longus
muscle (EHL), showed reduced recruitment in
the VM, TA, and EHL muscles with normal
morphology MUAPs in all of the studied nerves,
and no spontaneous activity was detected. During
the follow up of the patient at day 60, features of
both active denervation and reinnervation were

Table 8. Needle EMG Parameters of AMSAN Patient

Emerging axonal variants of Guillain Barré
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reported, which include spontaneous activities in
the form of fibrillations (Fibs) and positive sharp
waves (PSWs) that were recorded from FDI and
TA muscles. The MUAPs of all the studied
muscles were of long duration, high amplitude,
and polyphasic except in the deltoid (Table-8).

Needle electromyography

Findings Deltoid FDI VM TA EHL Deltoid FDI VM TA EHL
Spontaneous . . . . . . Fibs / . Fibs / .
activity Nill Nill Nill Fibs + Nill Nill PSWs Nill PSWs Nill
MUAP Duration Normal Normal Normal Normal Normal Normal Long Long Long Normal
MUAP Normal Normal Normal Normal Normal Normal High High High Normal
Amplitude
Recruitment Normal Normal | Reduced | Reduced | Reduced Normal Reduced Reduced Reduced Reduced
Number of - Polyphasic | Polyphasic | Polyphasic
phases Normal Normal Normal Normal Normal Normal polyphasic MUAPS MUAPS MUAPS
FDI: First dorsal interosseous muscle, VM: Vastus medialis muscle, TA: Tibialis anterior muscle, EHL: Extensor hallucis longus muscle, Fibs:
Fibrillations, PSWs: Positive sharp waves, MUAP: Motor unit action potential

Discussion

It became increasingly evident that GBS is one of
the neurological sequelae of COVID-19 as a part
of the long COVID-19 syndrome, and many case
reports were published at the beginning of the
outbreak, followed by more evidence-based
studies that confirmed the relationship between
COVID-19 and immune-related peripheral
neuropathies.”*** Furthermore, many reports
indicate the occurrence of GBS following the
COVID-19 vaccination.}*® Between this and
that, most literature talked about the
demyelinating variants of GBS, which is the quite
common subtype of GBS that was formerly
known as acute demyelinating polyneuropathy
(AIDP). However, as previously stated, there are
other rare variants of GBS that affect the nerve's
axon rather than the myelinated sheet, resulting
in axonal degeneration of either motor nerves

http://dx.doi.orw/10.33762/mjbu.2023.139791.1125

only (known as acute motor axonal neuropathy,
or AMAN) or both motor and sensory fibers of
the peripheral nerves (known as acute motor
sensory axonal neuropathy, or AMSAN).Y The
most widely acknowledged mechanism of GBS
caused by COVID-19 is the development of
antibodies against the pathogen's surface
glycoproteins, which may harm peripheral
neurons due to a similar native protein structure
(molecular mimicry).'® Other hypotheses include
hyperinflammation as a result of a cytokine storm
in COVID-19-infected individuals.’® In the
present study, the majority of GBS cases (16 of
18; 88.9%) were demyelinating; however, a
description of this type is outside the scope of this
paper. The macrophages often penetrate the gap
between the Schwann cell and axon, leaving the
myelin sheath relatively intact in AMAN and
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AMSAN.2021 Attachment of the SARS-CoV-2
virus to cell surfaces, mediated by the spike (S)
protein, which binds to gangliosides with sialic
acid residues, has been postulated as a likely
mechanism in a similar fashion to the
demyelinating variant.?? Alternately, T-cell
activation followed by the production of
inflammatory mediators by macrophages may be
a viable mechanism, supported by a multisystem
inflammatory state that leads to para-infectious
GBS.% The current study reported two cases of
the axonal variant of GBS, one being AMAN and
the other being AMSAN, with a percentage of
about 5% for each variant, which is actually much
lower than what was reported by Chakraborty &
Chandra (2021), who describe a percentage of
around 37% for AMAN and 25% for AMSAN
from the total reported GBS cases.?* However,
our results are more in line with Sriwastava et
al.'s (2021) systematic review. They looked at 50
cases of GBS and found that 12% of them had
AMSAN and 2% had AMAN.?® Oure reported
two patients actually were of young age with a
history of mild and trivial COVID-19, but both
cases were reported within a very short period
from the diagnosis of COVID-19, suggesting a
possibility of para-infectious phenomena rather
than post-infectious phenomena, and this is
consistent with the findings of Chakraborty &
Chandra (2021); Cares et al. (2020); and Zhao et
al. (2020).242%27 Even though none of our cases
have a COVID-19 PCR test from the CSF, the
literature suggests that the usual CSF COVID-19
PCR in the reported GBS cases is negative, which
makes it more likely that the disease is caused by
immune system dysregulation.?* Antiganglioside
IgG autoantibodies are usually identified in about
fifty percent of GBS patients, and their presence
confirms the diagnosis. The AMAN subtype is
more significantly associated with
antiganglioside antibodies than the AIDP
subtype. Despite the fact that anti-ganglioside
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antibody testing might possibly assist researchers
in  understanding  SARS-CoV-2-associated
neurological symptoms better,®® anti-GM1
antibodies were negative in the majority of
COVID-19-associated GBS cases, and none of
the five axonal variant cases described by
Chakraborty and Chandra (2021) included a
positive antibody.?* In our study, neither the
AMAN nor the AMSAN patients were tested for
these antibody types, but more solid axonal
damage evidence was confirmed by the
electrophysiological testing that demonstrated a
significant decline in the amplitude of the nerve
fibers. In addition, a follow-up electrodiagnostic
test was done for the two patients, confirming the
evidence of Wallerian degeneration and re-
enervation by the needle EMG. The main
limitation of this study is the limited number of
patients with axonal variants, making the
statistical analysis of no significant relevance.
Moreover, the absence of antibody testing
however this will add nothing for diagnosis and
patient care.

In conclusions, GBS is a developing and
significant neurological illness in people with
COVID-19. As an uncommon axonal variation
linked with COVID-19, physicians should be
mindful of its occurrence. To avoid serious
consequences, all patients with sensory or motor
neurological impairments should be evaluated for
GBS clinically and electrophysiologically and
treated as soon as feasible.
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aieall ALY (u g il 4BMe 5 ( AMAN & AMSAN ) sl el o saall (sl NicY)

Lia o) 35 camall sl Sleadl ol U Le bl Gl ja¥)aal 8 alad) Jasall aasl) J3le W) A je s ¢ Lodtdal/
Clarl) 5 lae V1 agadi Al e Slaie YU aatuall alil) s il U1 ae ia el e g sil) 13g 80y 55 a1 43531 3
LAY ) e o gl gl il el cd gl 8 das o ) Cliac YU Jasadl ablal) e Liad o 3all ¢ il sa ,ei1 g il ol
Lo Ll

Ul (3l Gsia 85 pead) dadlae 8 sas) g dh A (e je YO T JALIT AL o o) jal o3 7 0 Y]y il Lagiall
Clae V) Jaghad aladiuly aatuall alill G lally Lay) ae ddamal (lae VI 8 dyuasl) Zoa gl saudl) Ol il 4l
Aol dailiad Auljn s sl sl ) saadl uasd) JBle¥) L) sae Glual Gaagd Al all il el
Ao sl sl

VAT S sl e 7Y ¢ JSG el sl lac V) J3le ) (e s saall & sl Gl Al )l Caaa g ;- Cilaliiin) g geilil
Aaludll s dpuaall Aleadl 4 5Linul aal gy Gy pe Vov e S Jarey doany s 5 peanll Adilae 8 hasd) Cliac V) JUe)
aaisall Al G s il Al Al agad) IS (e dgsasll

N3 28 S CAAMSAN < AMAN <Guillain Barré 4e33ie AasUll 4 ) gnall ol yuiall rdualidalf cilal<)
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