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Introduction

Pneumonia caused by unknown etiology occurred in De-
cember 2019 in Wuhan, Hubei Province, China, confirmed to
be caused by a novel coronavirus [1-3]. The Symptoms of SARS-
Cov-2 depend on the patient’s age and underlying disease, as
well as the state of the immune system [4]. The neurological
signs of the SARS-Cov-2 infection due to its impact on the Cen-
tral Nervous System (CNS) (headache, dizziness, consciousness
disorder, acute brain disease, seizures, and ataxia), [5] Periph-
eral Nervous System (PNS) (anosmia, visual impairment, Nerve
pain) and skeletal muscles [6]. Mao et al. [7] Evaluated neuro-
logical symptoms in 214 patients infected with SARS-Cov-2. Of
the 214 patients, 36.4% had signs of the nervous system includ-
ing dizziness, headache, hypozoic, muscle injury, ischemic, and
hemorrhage stroke.
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Guillain-Barré Syndrome (GBS) is an immune-mediated poly-
radiculoneuropathy inflammatory disease characterized by flac-

cid paralysis [8]. In this disorder, the concentration of protein
in the Cerebrospinal Fluid (CSF) increases, while the number of
white blood cell count is normal [9]. Symptoms peak within 4
weeks and patients should be monitored because 20 to 30%
of them require mechanical ventilation [10,11]. GBS cases as-
sociated with coronavirus (Cov) family infections have been
described as Acute Respiratory Syndrome (SARS) Cov [12] and
the Middle East Respiratory Syndrome (MERS) COV [13]. Re-
cently, during the pandemic infection of the SARS-COV-2, some
cases of immune-mediated neuropathies have been identified
[14-18]. Severe inflammatory response and critically ill nature
Numerous COVID-19 patients present a challenge in differen-
tiating GBS from other neurological mimicking states, including
critical polyneuropathy and myopathy [19]. In this study, we de-
scribe GBS symptoms in four infected patient with SARS-COV-2
in Imam Reza Hospital, Tabriz, Iran.
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Case presentation

Case 1: A 44-year-old man developed dyspnea, loss of con-
sciousness, and fever of up to 39°C lasting 4 days. He had a his-
tory of diabetes. A nasopharyngeal swab testing for SARS-CoV-2
with real-time polymerase chain reaction assay (RT-PCR) was
positive. He was admitted to our unit to receive treatment for
SARS-COV-2. Spiral Computed Tomography (CT) scan was shown
in Figure 1. Hallucination was added to the patient’s symptoms
after 3 days. Brain Magnetic Resonance Imaging (MRI) and Mag-
netic Resonance Venography (MRV) were taken from the patient
and they did not have any pathological abnormalities. Lumbar
Puncture (LP) was performed and did not have any abnormali-
ties. After 9 days, he was discharged with stable vital signs. The
patient developed lower extremity weakness 12 days after he
was discharged. A neurological examination showed weakness
in the dorsiflexion of the foot [Medical Research Council (MRC)
score: 3/5 on the right and left side], weakness in the extension
of hand and fingers (MRC score: 3/5 bilaterally), gait ataxia, loss
of touch and vibration sensation in the feet, weak tendon reflex-
es in the upper and the lower limbs. Electromyography (EMG)
and Nerve Conduction Velocity (NCV) was performed and Acute
Motor Axonal Neuropathy (AMAN) was detected (Tablel) and
he was diagnosed with GBS and admitted to the Intensive Care
Unit (ICU) of Imam Reza Hospital. One day after admission he
recieved plasmapheresis. LP was performed and characteristic

findings on CSF analysis was an elevation in CSF protein (90 g/L)
without an elevation in white blood cells (WBC=0). Two days
after admission, the patient underwent Endotracheal intuba-
tion because of respiratory distress, hypoxemia, and loss of con-
sciousness. Ten hours after intubation the patient had Cardiac
arrest and after an unsuccessful Cardiopulmonary Resuscitation
(CPR) he was expired.
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Figure 1: Chest CT scan obtained from case 1.
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Table 1: Nerve conduction study parameters of case 1.

Nerve SNAP Onset Latency (ms)

SNAP Peak Latency (ms)

SCV (m/s) SNAP Amplitude (uV)

Right Sural

2.2

20

45

2.8

Left Sural

2.2

22

NR

2.7

Right Median

2.1

35

51

2.8

Left Median

2.3

32

49

2.8

Right Ulnar

19

31

54

2.5

Nerve

CMAP Distal Latency (ms)

CMAP Amplitude (mV)

Velocity (m/s)

F wave latency (ms)

Right Tibial

5.1

0.4

41

NR

Left Tibial

4.7

0.4

45

NR

Right Peronal

NR

NR

Left Peronal

NR

NR

Right Ulnar

34

0.1

44

Left Ulnar

3.8

0.4

65

Right Median

3.7

2.6

50

Left Median

3.7

3.8

44

Case 2: A 22-year-old man with no history of an underlying
disease six days after fever, headache, cough, and myalgia, four
limbs became weakening, starting from the lower limbs and
spreading to the upper limbs. On initial examination, There was
symmetric limb weakness (Medical Research Council score 3/5
at upper limbs and 1/5 at lowerlimbs) without swallowing disor-
ders and respiratory distress. EMG-NCV (Table 2) and Spiral chest
CT scan were performed (Figure 2). According to the EMG-NCV,

AMAN type was reported. According to the EMG-NCV, DTR's ab-
sence, history of fever and cough, and positive RT-PCR assays of
the nasopharyngeal sample for SARS-CoV-2, he underwent IVIG
treatment with a diagnosis of GBS and SARS-COV-2 (Figure 3).
During hospitalization, after receiving IVIG, the weakness of the
patient's limbs was recovered and after receiving IVIG, he was
discharged with a Medical Research Council score of 4/5 at up-
per limbs and 3/5 at lower limps.
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| Figure 2: Chest CT scan obtained from case 2.

| Figure 3: Chest CT scan obtained from case 3.
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[ Table 2: Nerve conduction study parameters of case 2. ‘

o )
Nerve SNAP Onset Latency (ms) SNAP Peak Latency (ms) SCV (m/s) SNAP Amplitude (uV)

Left Sural 2.5 2.5 0 NR

Right Median 9.7 0 0 10.2

Right Ulnar 9.2 0 0 NR

Nerve CMAP Distal Latency (ms) CMAP Amplitude (mV) Velocity (m/s) F wave latency (ms)

Right Tibial 2.2 0 NR NR

Right Peronal NR NR NR

Left Peronal NR NR NR

Right Ulnar 7.7 0.9 56 45.1

Right Median 15.7 0.7 46

Left Median NR NR NR

Case 3: A 51-year-old man with a history of Hypertension
(HTN) and Coronary Artery Bypass Graft (CABG), after 7 days of
fever, myalgia, and cough, first distal limbs dysesthesias, then
there was symmetric limb weakness with distal to a proximal
pattern. Spiral Chesht CT and RT-PCR assays of the nasopharyn-
geal sample were performed and there were posotive for SARS-
Cov-2. He was admitted with a diagnosis of SARS-COV-2 (Figure
4). After 2 days, he developed swallowing disorders and respira-
tory distress. All 4 limbs had DTR absent and MF=1/5. Six hours
later, he was admitted to the ICU and intubated due to respi-
ratory distress exacerbation. With suspicion of GBS, EMG-NCV
was performed and Acute Inflammatory Demyelinating Poly-
neuropathy (AIDP) was detected (Table 3). IVIG treatment was
started with a total dose of 140 gr, and supportive measures
were taken for the patient. Seven days later, the patient was ex-
tubated. After extubation, the patient's M/F was 2.5, which was
4.5 in all 4 Limps after physiotherapy and repeat IVIG therapy.

Case 4: A 71-year-old man with a history of hypertension was
referred to our center with an initial complaint of limb dyses-
thesia. He had symptoms of fever and myalgia for 5 days. At the
beginning of the visit, due to suspicion of SARS-COV-2, a spiral
chest CT scan was performed from the patient (Figure 4). RT-
PCR assays of the nasopharyngeal sample for SARS-CoV-2 were
positive. On neurological examination, DTR was absent and the
Medical Research Council score of all 4 limbs was 3/5. EMG-NCV
was performed due to suspicion of GBS and AIDP was detected

(Table 4). Finally, he was admitted to our center with a diagnosis
of GBS and SARS-COV-2. During hospitalization on the third day,
he developed severe weakness and swallowing disorders and
respiratory distress, which he intubated and he was expired on
the 4* day due to an Anterolateral massive Myocardial infarc-
tion.

| Figure 4: Chest CT scan obtained from case 4.
\ Y,

www.jcimcr.org



& Table 3: Nerve conduction study parameters of case 3.
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Nerve SNAP Onset Latency (ms) SNAP Peak Latency (ms) SCV (m/s) SNAP Amplitude (uV)
Right Sural 3.75 6.8 53.33 4.24
Left Sural 4.4 6.22 45.45 5
Right Median 2.85 31.35 52.63 3.47
Left Median 3.2 40.45 46.88 3.76
Left Ulnar 2.65 45 49.06 3.17
Right Ulnar 2.5 15.90 52 3.31
Nerve CMAP Distal Latency (ms) CMAP Amplitude (mV) Velocity (m/s) F wave latency (ms)
Right Tibial 10.8 1.16 37.04 42.25
Left Tibial 16 0.89 32 43.05
Right Peronal 17.6 0.07 37.7
Left Peronal 7.5 0 NR 29.2
Right Ulnar 3.65 2.93 NR 65.4
Left Ulnar 2.81 2.11 NR 57.75
Right Median 4 1.98 54.7 57.4
Left Median 4.83 2.66 54 57.85
] ™
( Table 4: Nerve conduction study parameters of case 4. )
N
Nerve SNAP Onset Latency (ms) SNAP Peak Latency (ms) SCV (m/s) SNAP Amplitude (uV)
Right Sural 3.6 4.4 38.89 6.24
Left Sural 3.5 4.5 36.01 5.21
Right Median 3.83 5.5 36.6 4.48
Left Median 3.28 4.8 42.75 10.19
Left Ulnar 3.5 4.53 42.1 5.34
Right Ulnar 3.4 4.65 42.28 5.21
Nerve CMAP Distal Latency (ms) CMAP Amplitude (mV) Velocity (m/s) F wave latency (ms)
Right Tibial NR NR NR NR
Left Tibial 12.43 0.1 31 NR
Right Peronal NR NR NR NR
Left Peronal NR NR NR NR
Right Ulnar 7.14 4.2 41 35
Left Ulnar 6.18 3.1 37 36
Right Median 8.93 291 41 38
Left Median 7.13 1.64 40 36
Discussion

In this Case Series study, we describe four patients who
presented with fulminant GBS associated with SARS-COV-2.
SARS-COV-2 epidemic indicates all efforts for the early identi-
fication and treatment of its manifestations. Similar to other
viruses belonging or not to the coronavirus family, neurological
complications are emerging in SARS-COV-2 as one of the most
significant clinical components of this epidemic [20,21]. The
Clinical features and electrophysiological findings, along with
the epidemiological background and IgG presence to SARS-
COV-2, support the diagnosis of post-SARS-COV-2 GBS [22].
IVIG and PE are two treatment options for moderate to severe
GBS [23]. In our cases, we started treatment with IVIG therapy
right upon admission, and it was repeated in one patient due to
weakness at the lower limbs. Among the CBC parameters con-
firmed by SARS-COV-2 cases, normal or increased monocytes

and decreased lymphocytes have been pointed out [22]. In our
cases, lymphopenia and increased LDH was found in laboratory
results. One of the most common neurological symptoms in pa-
tients with GBS is acute muscle weakness [24]. The pattern of
muscle weakness may help to diagnose GBS [25]. Acute flaccid
quadriparesis and weakness in the limbs were seen in most GBS
reports. Besides, demyelinating polyneuropathy is commonly
seen in most of these reports. Some of the SARS-COV-2-related
GBS patients had the axonal variants of GBS [25]. In our study,
AIDP and AMAN were detected in EMG-NCV. Coronaviruses are
believed to cause GBS in certain patients directly through the
capacity for neuroinvasion (ACE2 receptors on neuronal tis-
sues) or indirectly through the immune system response (an
inflammatory mechanism) [26,27]. The data show that SARS-
CoV-2 can induce an immune response by increasing levels of
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interleukin-6 (IL-6), which stimulates the inflammatory cascade
and damages tissues. Therefore, inflammatory factors can play
a significant role in limb function in patients' organ dysfunctions
with SARS-COV-2 infection [28-30]. The mechanism of GBS for-
mation in patients infected with SARS-COV-2 has not yet been
investigated. SARS-COV-2 stimulates inflammatory cells and
produces various inflammatory cytokines, resulting in immune-
mediated processes [31]. GBS is an immune-mediated disorder,
and molecular mimicry as an autoimmune disorder mechanism
plays an essential role in its development [31]. It is unknown
whether SARS-COV-2 causes antibodies against certain ganglio-
sides that commonly appear in certain forms of GBS [32].
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