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Case Report

Introduction 
Acute motor and sensory axonal neuropathy (AMSAN) is a variant of Guillain–Barré syn-
drome (GBS), characterized by acute paralysis and the loss of reflexes and sensory symptoms. 
The emerging evidence is growing to confirm that SARS‐CoV‐2 infection may be associated 
with neurological complications, including acute peripheral nerve diseases. Here we reported 
a case of AMSAN following the COVID-19 diagnosis.
Case presentation
 A 59-year-old man with severe cold symptoms and the oral plague was diagnosed three weeks 
before the SARS-CoV-2 positive test results. Then the AMSAN disorder was confirmed after 
hospitalization and more laboratory, clinical, and electrophysiological investigations. Howev-
er, interestingly, the patient revealed no respiratory symptom.
Conclusion 
GBS can also occur in patients with COVID‐19 without respiratory symptoms. Since GBS 
syndrome can lead to patient mortality by involving the respiratory system, physicians should 
identify and treat early GBS and autonomic symptoms in coronavirus-affected individuals to 
prevent heart and respiratory failure. Accordingly, further studies on the early neurological 
symptoms of COVID‐19 and their consequences are recommended.

Guillain-Barré syndrome is the most common and 
severe acute paralytic neuropathy [1]. The acute motor 
and sensory axonal neuropathy (AMSAN), as a variant 
of Guillain–Barré syndrome (GBS), is characterized 
by acute paralysis and the loss of reflexes and sensory 
symptoms [1,2]. Studies have revealed that motor and 
sensory axonal degeneration with antibody-mediated 
attacks to nerves and Ranvier nodes are involved in the 
pathogenesis of this disorder [2]. 

The coronavirus disease (COVID-19) is caused by 
a novel virus, called severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2). The disease is  a systemic 
infection usually accompanied by fever, fatigue, and 
respiratory failure resulting in dry cough, shortness 
of breath, chest pain, and interstitial pneumonia [3]. 
Although the clinical symptoms of COVID-19 are 
predominantly manifested as respiratory complications, 
neurological features are also detected and debated 
increasingly [4]. 

Many studies have declared that two-thirds of 
patients with GBS reveal an infectious disease, especially 
respiratory or gastrointestinal infections, two to four 
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weeks before the onset of neurological symptoms. [5-
6]. On the other hand, there have also been reports on 
the neurotropic characteristics of coronavirus in some 
infected patients without fever and typical respiratory or 
gastrointestinal symptoms [7]. 

The emerging evidence is growing to confirm 
that SARS‐CoV‐2 infection may be associated with 
neurological complications, including acute peripheral 
nerve diseases [7-8]. Nevertheless, the respiratory and 
gastrointestinal manifestations of SARS-CoV-2 are 
well-described, and the neurological complications of 
COVID-19 have been continuously investigated and less 
expounded [9-10]. In this study, we reported a case of 
COVID-19 AMSAN.

2. Case presentation
 A 59-year-old man with a medical history of 

hypertension and hyperlipidemia was admitted to the 
emergency department of the Khatamalanbia Hospital, 
Shoushtar, Southwest of Iran, on July 5, 2021. The patient 
represented the main tingling, murmurs, and paraplegia 
symmetry of the lower extremities started one day ago. He 
started suffering from severe cold symptoms (fever and 
chills, lethargy, and body aches) about three weeks ago, 
and at the same time, he was treated on Cefixime 400 mg 
tablets for a week to cure his oral plaque. The physician 
prescribed mesalacin (calcinevine) with prednisolone 
5 mg for one week after refractory to treatment. Then 
he suffered from pain in the sole and paresthesia in the 
lower limbs. According to the doctor’s prescription, the 
drug consumption was stopped, and he was referred to 
the hospital emergency department. 

On physical examination, the patient was completely 
conscious (GCS=15/15) and had a normal cranial nerve 
examination. The sensation on both sides of the face was 
symmetrical and normal. The patient’s tone was also 
normal, with no hoarseness. More evaluations showed 
that the patient had a normal gag reflex, heart sounds, 
symmetrical and complete pulses, and no shortness of 
breath or chest pain. 

Moreover, the abdomen was completely soft without 
tenderness, and his lower limbs were colder to the 

touch. At the emergency department, admission body 
temperature, Blood pressure, pulse rate, respiratory 
rate, and oxygen saturation were 37 °C, 120/80, 84, 20, 
and 95%, respectively. The arterial blood gas analysis 
demonstrated pO2 = 63.3 mmHg with normal p/f ratio 
95, PH=7.45, (normal = PH=7.35-7.45) IU/L, PCO2=35 
mmHg (normal= 40), HCO3=24.9, (normal= 24). 

The cerebrospinal fluid (CSF) examination revealed 
normal cell count, and the protein level was 115 mg/dl. 
The serological tests using the ELISA technique indicated 
SARS-CoV-2 Abs IgM =10.8 U/mL and IgG= 50.5 U/mL.

The tonicity and strength of the upper limbs, 
lower limbs, and fore muscles were 5/5, 5/5, and 4/5, 
respectively. The patient was admitted to the ICU, and a 
day later, his SARS-CoV-2-RNA test using RT-PCR on the 
nasopharyngeal swab was positive. Although he displayed 
no respiratory symptom, he had been experiencing severe 
cold symptoms since about three weeks ago (fever and 
chills, lethargy, and body aches). The investigations of 
Brain MRI, CT scan, EMG, and NCV (for measuring the 
normal function of neurons) exhibited no pathological 
finding, and laboratory parameters, including Hb, Hct, 
MCV, MCH, MCHC, PLT, WBC, RBC, neutrophils, 
lymphocytes, Na, K, BS, BUN, and Cr, were all normal. 
Hepatic and renal function tests, C-reactive protein, and 
the erythrocyte sedimentation rate were also normal.

 According to a cardiologist, the echocardiography and 
ECG indicated no evidence in favor of embolic causes. 
The bedside ultrasound of the abdominal and thoracic 
aorta was completely normal, and the echocardiography 
of the heart appeared with no pathological lesion. No 
pathological lesions were observed on the whole leg 
ultrasound. Subsequently, The MRI and CT scans of the 
brain were performed, and the patient’s documentation 
and history with suspicion of GBS were reexamined to 
consult a neurology service. 

The progression of extremity weakness to four 
extremities (4.5 at the proximal and 2.5 in the distal), facial 
plasy, and fluctuations in blood pressure were observed 
the day after admission. The patient’s status improved 
eight days after the intravenous immunoglobulin (IVIG) 
prescription. 
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The face  deviation and paresthesia disappeared; 
however, the lower limbs’ muscle tone remained at 
2.5, and the left eyelid movement was still exited. As 
mentioned, the patient had no respiratory symptom 
caused by coronavirus throughout his illness. According 
to clinical findings, the AMSAN disorder was diagnosed 
(Table 1). 

The patient was finally referred to the neurology 
ward after 12 days in the ICU and discharged 15 
days after hospitalization (on July 19). The medical 
recommendations for this patient included three sessions 
of physiotherapy and daily gabapentin tablets. The patient 
follow-up was performed one week after discharge, and 
the results showed that the upper and lower limb muscle 
tone was 5, and that the muscle force was 4 for the upper 
and 3 for the lower limb, respectively. The remaining 
facial palsy, the slight paresthesia of the upper extremities, 
swallowing, and voice tone were normal.

3. Discussion
This case study presented the temporal evolution of the 

neurological manifestations of GBS following infectious 
diseases with severe cold symptoms and the oral plague 
three weeks before neurological symptoms using the 
SARS-CoV-2 positive test for the diagnosis. According to 
the findings, regarding the disease onset and experienced 
symptoms, GBS could be a post-infectious complication 
of COVID-19; hence, an association between AMSAN 
and SARS-CoV-2 infection is likely. In this regard, some 
cases of GBS in patients with COVID‐19 have been 
recently reported in other countries [11-12].

Neurological complications, including headache, 
dizziness, alteration of consciousness, smell and taste 
disorder, weakness, strokes, and seizures, are common 
in COVID-19 patients. In this regard, more neurological 
complications are represented in sevely ill patients (8,13). 
Mao et al. also illustrated the neurological symptoms 
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Table 1. Nerve conduction study parameters in GBS patient 

APB: Abductor pollicis brevis, ADM: Abductor digiti minimi, AHL: Abductor hallucis longus, 
EDB: Extensor digitorum brevis, NR = no response, Sensory= µV, m = motor study, s = sensory 
study, RT = right, LT = left, ms: mili second, m/s: metre/second, mV: milli volt.
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of COVID-19 infection (4). Despite previous studies, it 
is unclear whether these neurologic manifestations are 
particular to COVID-19 or whether there is comorbidity. 

It has been proved that both SARS and COVID-19 
attach to the angiotensin-converting enzyme 2 receptors 
[5,14] in the cell membrane of human organs, including 
the lung, kidney, liver, nervous system, and skeletal 
muscles [15]. SARS‐CoV‐2 can initiate an excessive 
immune reaction with the increased levels of various 
inflammatory cytokines, including Interleukin‐6 (IL‐6)  
produced by activated leukocytes. This would stimulate  
the inflammatory cascade and cause extensive tissue 
damage [7-8,16]. These immunological processes are 
supposed to be responsible for the major part of organ 
manifestations, including neurological complications [4]. 

GBS is also an immune-mediated disorder, and 
molecular mimicry is a mechanism of autoimmune 
disorder involved in the disease pathogenesis [15]. It is an 
acute monophasic paralyzing disorder, usually provoked 
by a primary infection at all age groups worldwide [17]. 
GBS can be caused by an aberrant autoimmune response 
to a preceding infection that evokes a cross‐reaction 
against ganglioside‐components of the peripheral nerves 
(18). Sharing cross-reactive epitopes (molecular mimicry) 
leads to acute polyneuropathy, and this immune response 
can be directed toward the axon of the peripheral nerves 
[17]. 

On the other hand, GBS pathology demonstrated 
multifocal inflammatory demyelination started at the 
level of the nerve roots, which in the earliest changes 
occur at the Ranvier nodes. Moreover, both the cellular 
and humoral immune responses participate in the GBS 
pathologic process [17, 19]. Accordingly, patients with 
severe COVID‐19 and rapid clinical deterioration are 
more susceptible to developing serious neurological 
disorders. Nevertheless, the GBS occurrence mechanism 
in COVID-19 patients is a challenging issue not 
investigated yet.

In the present study, the patient’s clinical and 
electrophysiological findings were consistent with the 
AMSAN diagnosis during the benign clinical course; 
however, no respiratory symptom was manifested. 

AMSAN is an acute motor and sensory axonal neuropathy 
form of GBS, which is mainly prevalent in Asia and 
America and may be detected as a common variant of GBS 
in other countries [20]. Axonal neuropathies cause signs 
and symptoms related to axon loss, which may be caused 
by a wide spectrum of systemic illnesses [21]. Neurologic 
appearance is the major form of clinical presentation, 
following a temporal febrile respiratory or gastrointestinal 
infection [21]. Lower extremity symmetric weakness may 
ascend over hours to days to involve the respiratory arms 
and muscles in severe cases [21]. In cranial neuropathy, 
the facial nerve is mainly affected, leading to bilateral 
facial weakness [20]. Moreover, autoantibodies joining 
gangliosides at the Ranvier nodes activate complement 
and disrupt sodium-channel clusters and axoglial 
junctions, thereby resulting in nerve conduction failure 
and muscle weakness [22]. According to our observations, 
GBS should be considered in patients with progressive 
limb weakness. However, the chest imaging findings were 
not associated with respiratory insufficiency. 

Moreover, since GBS cases have been described in 
COVID-19 involvement [16,23], GBS is assumed to be 
an infrequent complication of COVID-19. In this regard, 
Toscano also identified five cases of GBS using a SARS‐
CoV‐2 positive test in Italy [16]. Although the SARS‐
CoV‐2 infection mainly causes fever, severe respiratory 
syndrome, and other organ manifestations in the heart 
and kidney [7-8], further research on coronaviruses are 
recommended to detect whether these viruses can develop 
neurotrophic and neuroinvasive characteristics [5]. 

In short, the causal relationship between GBS and 
COVID-19 remains speculative. However, given that 
GBS has already been described as a post-infectious 
complication of other coronaviruses (SARS‐severe 
acute respiratory syndrome and MERS‐middle east 
respiratory syndrome), this relationship is highly likely 
[24]. Accordingly, further etiologic studies on the 
effects of COVID-19 on GBS initiation and underlying 
mechanisms are suggested. 

4. Conclusion
According to the findings,  GBS can also occur in 
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patients with COVID‐19 without respiratory symptoms. 
Since GBS syndrome can arouse patient mortality by 
involving the respiratory system, physicians should 
identify and treat early GBS and autonomic symptoms 
in coronavirus-affected individuals to prevent heart and 
lung failure. Further studies on the early neurological 
symptoms of COVID‐19 and their consequences are 
recommended.
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