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Abstract

Introduction: Hyperactivity immune responses to coronavirus disease 2019 (COVID-19) can lead to several manifestations in the human organ.
One of the most affected organs is the respiratory system. Not only does it affect the respiratory system, but hyperactivity can also affect the
neuromuscular and cerebrovascular systems, though it is scarce for both systems to be affected simultaneously.

Case presentation: We presented a mild COVID-19 patient with a history of progressive general weakness and dysphagia on day seventh day
after patient was first diagnosed with COVID-19, which continued with diplopia and shortness of breath. The patient experienced respiratory
failure type 1 and was admitted to an intensive care unit. A head CT scan showed multiple lacunar infarcts in the nucleus lentiform, while the
electromyography (EMG) showed Guillain-Barré syndrome (GBS) with the subtype acute inflammatory demyelinating polyneuropathy
(AIDP). The patient was reported to have successful therapy with intravenous immunoglobulin (IVIG) for five days and physical rehabilitation
for three months. General weakness disappeared after the therapy, and the patient could do regular daily activities.

Conclusions: Various neurological symptoms can manifest in COVID-19 patients. Acute progressive muscle weakness should be considered
as an autoimmune and cerebrovascular disease induced by COVID-19. Early diagnosis and treatment can provide a better outcome for the
patient.
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Introduction

The current worldwide health concern is the
coronavirus disease (COVID-19) pandemic, caused by
SARS-CoV-2 infection. The World Health
Organization (WHO) reported 572,239,451 total
confirmed COVID-19 cases on July 29% 2022.
Meanwhile, there were 6,390,401 confirmed deaths [1].
Generally, COVID-19 patients have various signs and
symptoms, but the predominant symptoms are
shortness of breath, fever, cough, anosmia, or ageusia
[2]. However, other symptoms can also appear in the
organ  systems, including the neurological,
gastrointestinal, cardiovascular, and immunological
systems [3]. Furthermore, in some cases, it can develop
into COVID-19 syndromes with rare variant symptoms
[4].

The SARS-CoV-2 also affects the Central nervous
system (CNS), Peripheral nervous system (PNS), and

neuromuscular system [5]. Viral infections of COVID-
19 can trigger an immune response through
angiotensin-converting enzyme-2 (ACE-2) receptors
that spread to many organ systems in the body [6].
Viruses can also enter the CNS via retrograde neuronal
dissemination, extending to the spine and brain using
existing neuronal transport pathways. Moreover, ACE-
2’s counterregulatory mechanism in the renin-
angiotensin system leads to venous and arterial
thrombosis [7].

Khan et al. reported that five COVID-19 patients
were associated with GBS, where one of them had
positive RT-PCR from the Cerebrospinal Fluid (CSF)
[8]. Additionally, a systematic review by Abu-
Rumeileh et al. showed that a higher prevalence clinical
variant of GBS in COVID-19 is a classic sensorimotor
form and acute inflammatory demyelinating
polyneuropathy [9]. In addition, rare variants have also
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been reported in COVID-19 patients, such as Miller-
Fischer syndrome and cerebrovascular complications.
A stroke complicates approximately 3% of COVID-19
patients. A study of 214 hospitalized COVID-19
patients in Wuhan, in a non-severe infection group,
shows only one patient reported suffering an ischemic
stroke [10].

In the following sections, we present a rare
neurological manifestation from COVID-19 resulting
in GBS with the subtype acute inflammatory
demyelinating polyneuropathy (AIDP) type and
multiple lacunar infarcts concurrently.

Case presentation

A 33-year-old male patient was admitted to the
emergency department with decreased consciousness
and respiratory failure. The patient was then intubated
in the intensive care unit. The patient had a history of
COVID-19 which began seven days prior with mild
symptoms such as cough, sore throat, and fever. The
patient took medication consisting of favipiravir 1600
mg twice daily on day 1, followed by 600 mg twice
daily on days 2-5, vitamin D 5000 units/day, vitamin C
500 mg/day, N-Acetylcysteine 600 mg 3 times/day.
After seven days, the patient took a PCR test for
COVID-19, and the result was negative. However, on
the seventh day, the patient started to experience
tension headaches lasting three days. In addition, he
also had progressive upper and lower bilateral
extremity weakness, followed by swallowing

Figure 1. Chest X-ray patient shows no abnormality in the lung
parenchyma.
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difficulties and always choking. The patient
experienced doubled vision, shortness of breath, and
difficulty coughing. On day 12, the patient lost
consciousness at home. He was then admitted to the
intensive care unit and intubated.

The patient had a history of controlled hypertension
grade I and hypercholesterolemia for the past two years.
The patient had obesity class I and had been smoking
for the last ten years. There was no history of diabetes
mellitus, autoimmune disorders, cancer, or trauma. In
medical family history, the mother had controlled
diabetes mellitus, and the father had a carcinoma
pancreas. No history of autoimmune disorders was
found in the family. The patient received his third
COVID-19 vaccine last year.

The neurological examination found slight paresis
N.VII and N.XII left primary type, dysphagia, a
decrease in motoric movement in the upper and lower
extremities, muscle power at grade 1 in the inferior
extremity, and grade 4 in the superior extremity. Tonus
decreased in both inferior extremities and physiological
reflexes + 2/ + 2. In the inferior and superior
extremities, pathological reflexes were negative, and
reflexes were sensors within the standard limit.

Complete blood count showed that the rates of
hemoglobin were 16.9 g/dL, leucocytes were 21,900
puL, and thrombocytes were 360,000 pL. Meanwhile,
the other rates included blood sugar 109 mg/dL, urea 68
mg/dL, serum creatinine: 1.02 U/L, SGPT 87 U/L,
SGOT 47 U/L, natrium 136 mmol/L, potassium 2.9
mmol/L, chloride 98 mmol/L, total cholesterol 177
mg/dl, high-density lipoprotein 36 mg/dL, low density
lipoprotein 49 mg/dL, and D Dimer 550 ng/mL. No
abnormality was found in the chest X-ray on the first
day positive for COVID-19 (Figure 1). The CT scan
head found multiple lacunar infarcts in nuclei lentiform
bilateral (Figure 2).

The patient’s nerve conduction study (NCV) and
electromyography (EMG) (Table 1) showed prolonged
distal latency on the left median motor, the right
peroneal motor, the left tibial motor, the right tibial
motor, and the right ulnar motor nerves (L20,0, R29,1,
L12,0, R13,9, R10,6 ms) and reduced amplitude (LO,5,
R0,0, Lo,6, R1,0, R0,9 mV). The right median motor
nerve showed prolonged distal onset latency (23,4 ms),
reduced amplitude (0,3 mv), and decreased conduction
velocity (Wrist-Elbow, 44 in/s). The left peroneal motor
nerve showed prolonged distal onset latency (17,2 ms),
reduced amplitude (0,I mv), and decreased conduction
velocity (Poplt-B Fib, 19 in/s). The left ulnar motor
nerve showed prolonged distal onset latency (6,8 ms),
reduced amplitude (1,0 mv), and decreased conduction

1642



Suci et al. — Neurological Manifestations of COVID-19

velocity (B Elbow-Wrist, 20 in/s). The left median
sensory nerve showed no response (Wrist) and no
response (Elbow). The right median sensory, the left
ulnar sensory, and the right ulnar sensory nerves
showed reduced amplitude (R1,5, L4,9, R1,5 uV).

F-wave studies indicated the following results. The
left median F wave had prolonged latency (74.35 ms),
which was also found in the right median F wave (78.28
ms). The left ulnar F wave also had prolonged latency
(62.43 ms), while the right ulnar F wave showed no
response. Left vs right comparison data for the median
F wave indicated an abnormal L-R latency difference
(3.93 ms). The NCV and EMG indicated demyelinating
sensorimotor polyneuropathy suitable for GBS-AIDP
subtype.

Based on the EMG results, the patient immediately
received 400 mg/kg of intravenous immunoglobulin
(IVIG) for five days. During the first day of IVIG
administration, the patient’s double vision disappeared.
On the second day, the patient could cough effectively,
and learn to swallow, and the extremity weakness was
improving daily. After seven days post-IVIG treatment,
the patient was discharged from the hospital. The
patient no longer needed a ventilator and could breathe

Table 1. Nerve conduction studies.

J Infect Dev Ctries 2023; 17(11):1641-1646.

Figure 2. CT scan head found multiple lacunar infarct nuclei
lentiform bilateral.

Nerve Latency (ms) Amplitude (mV) Conduction velocity (m/s) F-Wave Latency
Left Median Motor

Wrist 20.0 0.5 58 74.35
Elbow 233 0.4

Right median motor

Wrist 234 0.3 44 78.28
Elbow 28.8 0.2

Left Peroneal Motor

Ankle 17.2 0.1 43

B Fib 223 0.1 19

Poplt 25.4 0.1

Right Peroneal motor

Ankle 29.1 0.0 100

B Fib 31.3 0,0 47

Left Tibial Motor

Ankle 12.0 0.6 54

Knee 17.6 0,5

Right Tibial Motor

Ankle 13.9 1.0 39

Knee 21.5 0.5

Left ulnar motor

Wrist 6.8 1.0 20 62.43
B Elbow 17.5 0.5

Right ulnar motor

Wrist 10.6 0.9 54 No response
B Elbow 17.5 0.5 P
Left median sensory

Wrist - - -

Elbow - - -

Right median sensory

Wrist 1.3 1.5 108

Left ulnar sensory

Wrist 2.5 49 56

Right ulnar anti sensory

Wrist 1.8 1.5 78
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normally, but he still could not walk properly because
of muscle wasting. The patient underwent physical
therapy for three months and was back to regular
activity without any neurological deficit.

Discussion and literature review

The co-occurrence of cerebrovascular accident and
autoimmunity is a rare neurological condition in
COVID-19 patients. Delayed diagnosis of this
condition will put patients in high morbidity and
mortality especially patients with respiratory failure
complications. In this case report, the patient presented
with multiple infract lacunars and GBS with mild
respiratory symptoms. Respiratory failure in this patient
might have been caused by progressive weakness of
both the inspiratory and the expiratory muscles. The
patients also had difficulties swallowing and diplopia.
The mechanism of this case might be caused by
infection of SARS-COV-2 induces severe systemic
inflammation, neuroinflammation, and direct viral
infection that led to neurologic autoimmune disorder
and microvascular thrombosis which led to multiple
infarct lacunar.

After SARS-CoV-2 infection, there will be an
increase in inflammatory cytokines such as interleukin-
6, activities of T-lymphocytes, endothelial cells, and
macrophages. Inflammation leads to cytokine release
syndrome (CRS), which is characterized by systemic
inflammation and organ dysfunction [11]. These
conditions can lead to vascular leakage, activation of
the complement and coagulation cascade, and
ultimately organ damage, including neural damage
[12].

This patient presented GBS without a history of
autoimmune disease before. GBS is an infection-
associated, immune-mediated illness of the peripheral
nerves and nerve roots. In GBS, serum antibodies are
directed against gangliosides, which are abundant in the
axolemma and other peripheral nerve components.
Complement activation, macrophage infiltration, and
oedema are standard features of peripheral nerves and
nerve roots damages in GBS patients [13].

Axonal GBS presents with inflammatory oedema of
the proximal nerve trunks, particularly in the spinal
nerves. The degeneration of the primary axon occurs
without inflammation or demyelination [14].
Intracranial cytokine storms result in blood-brain-
barrier breakdown and enhance leucocyte migration
[15]. Prolonged SARS-CoV-2 infection exposure leads
to increased T cell activation and immune responses, in
which effector cell growth predominates and causes
lymphopenia. This condition may lead to failure in
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peripheral tolerance maintenance and effector T cell
activation with autoimmune potential. Loss of self-
tolerance is a mechanism that shows an association
between lymphopenia and autoimmunity [16].

For GBS patients with COVID-19, cytokine storm
will increase IL-6, IL-1f3, IL-17, TNF- o, IFN-y and
another chemokine. In the acute phase of GBS, TNF-a
serum will increase and correlate with its clinical
severity and decrease IVIG or plasma exchange
treatment. To date, the increase of IL-17 serum has been
linked to myelin damage via Schwann cell-mediated
demyelination. Furthermore, IL-17 and IL-22 serum
levels in CSF correlate with the severity of GBS on
disability scale scores (GDSs) at the acute phase [17].
The Thl and Thl7 serum levels in the blood
significantly increase in GBS patients, while the
number of circulating Th17 cells and IL-17A decreases
after IVIG treatment [18]. This might explain why the
patient's condition in this case improved after receiving
the IVIG.

Neurological symptoms were found in the patient
five days after respiratory symptoms. Ellul et al.
reported that neurological symptoms started at a median
of seven days (range of 7 to 24 days) after respiratory
or systemic features. However, two patients developed
febrile illness seven days after the onset of GBS [19].

The GBS-AIDP type confirms the existing
literature showing AIDP is the most frequent GBS
variation in COVID-19 patients. About 66% of GBS
cases in COVID-19 are AIDP type [20]. A systematic
review by Aladawi ef al. revealed that the predominant
EMG variant of GBS was AIDP (59 patients), followed
by AMSAN (10 cases) and AMAN (8 cases).
Moreover, the use of immunomodulatory therapy for
GBS was verified in 89 studies. There were 72 patients
treated with IVIG, ten with plasmapheresis (PLEX) and
seven with combined IVIG and PLEX [21].

Electromyography will help clinicians with
different GBS subtypes. Typical findings on
electromyography in GBS are prolonged or abnormal F
waves, absent H reflexes, reduced motor conduction
velocities, and absent or diminished sensory action
potentials [22]. In this case, the patient presented with
prolonged F waves in the right median and left ulnar.
The right ulnar F wave had no response with the
conclusion of demyelinating sensorimotor
polyneuropathy suitable for GBS-AIDP type.

Besides autoimmune conditions, the over-
exuberance response of the immune system results in a
cytokine storm in the brain. Immune cells release many
cytokines like IL-2, II-6, IL-10, IL-7, TNF-0, and
granulocyte colony-stimulating factors. These all cause
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hyperinflammation, severe encephalopathy, and stroke
[15].

In multiple lacunar infarcts, SARS-CoV-2 has been
linked to triggering CNS vasculitis by an inflammatory
response mediated by the cytokine storm, especially IL-
6. This mechanism, through viral replication, causes
direct vascular injury or destruction. The virus binding
to ACE II receptors in CNS damages endothelial cells,
promoting inflammation and thrombosis.
Autoregulatory function causes an increase in blood
pressure leading to vessel wall damage predisposing to
dissections [23].

This case showed multiple infarct lacunar in the
nucleus lentiform bilateral. Lacunar infarct strokes
typically present as an acute manifestation of the
chronic condition. This lacunar infarct is less likely to
leave patients physically disabled. There are several
mechanisms by which lacunar stroke can occur, like
micro embolism, vasospasm, lipo hyalinosis or
fibrinoid necrosis, and arteriolar  endothelial
dysfunction. Evidence of direct viral infection of the
endothelial cell and diffused endothelial inflammation
shows widespread endothelial dysfunction that leads to
ischemia and tissue infarction [24].

The association between GBS and multiple lacunar
infarcts occurs in that autoimmune disorders can
increase the risk of ischemic stroke risk through various
mechanisms, including systemic inflammation [25].
Another mechanism is shown by ischemic stroke which
is followed by aseptic inflammation. This mechanism
will change the brain tissue and expose the co-
stimulatory molecules of the immune system and the
neuronal antigens [26]. This immune activation may
cause secondary tissue injury.

The patient had some unique features compared to
recently described cases COVID-19 cases. This patient
presented with Guillain Barre Syndrome accompanied
by multiple infarct lacunar, with the main neurological
symptom appearing after five days of positive COVID-
19. The patient received IVIG as therapy for GBS, and
the issue was ultimately resolved. Recognizing the
neurologic symptoms of COVID-19 and early diagnosis
can provide a better prognosis for the patients.

Conclusions

The presence of ACE2 receptors in almost every
organ of the human body makes various symptoms of
COVID-19 occur besides respiratory symptoms. We
reported an uncommon presentation of a COVID-19
patient with GBS-AIDP type and multiple lacunar
infarcts without a prior history of autoimmune disease
or stroke. Neuroinvasive SARS-CoV-2 could be the

J Infect Dev Ctries 2023; 17(11):1641-1646.

underlying cause of this disorder. Due to this, patients
with neuromuscular and neurovascular disease should
be screened for COVID-19 and vice versa.

Ethics statement

The authors declare that appropriate written informed
consents were obtained to publish this case report and
accompanying images.
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