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Abstract

BACKGROUND

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) vaccinations have
been administered worldwide, with occasional reports of associated neurological
complications. Specifically, the impact of vaccinations on individuals with X-linked
Charcot-Marie-Tooth disease type 1 (CMTX1) is unclear. Patients with CMTX1 can have
stroke-like episodes with posterior reversible encephalopathy syndrome on magnetic

resonance imaging (MRI), although this is rare.

CASE SUMMARY

A 39-year-old man was admitted with episodic aphasia and dysphagia for 2 days. He
received SARS-CoV-2 vaccination 39 days before admission. Physical examination
showed pes cavus and reduced tendon reflexes. Brain MRI showed bilateral,
symmetrical, restricted diffusion with T2 hyperintensities in the cerebral hemispheres.
Nerve conduction studies revealed peripheral nerve damage. He was diagnosed with
Charcot-Marie-Tooth disease, and a hemizygous mutation in the GJB1 gene on the X
chromosome, known to be pathogenic for CMTX1, was identified. Initially, we
suspected transient ischemic attack or

demyelinating leukoencephalopathy. We initiated treatment with antithrombotic

therapy and immunotherapy. At 1.5 mo after discharge, brain MRI showed complete

resolution of lesions, with no recurrence.

CONCLUSION
SARS-CoV-2 vaccination could be a predisposing factor for CMTX1 and trigger a

sudden presentation.
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Core Tip: We present a case report of a young man who presented with episodic
aphasia and dysphagia after SARS-CoV-2 vaccination. After a complete neurological
evaluation, nerve conduction study, and DNA analysis, we diagnosed the patient with
CMTX1. CMTX1 can occur after SARS-CoV-2 vaccination, and thus SARS-CoV-2
vaccination should be considered a potential predisposing factor for CMTX1. There
is paucity of information on the neurological consequences of SARS-CoY-2 vaccination,
even though billions of vaccines have been administered worldwide. We believe that
our study makes a significant contribution to the literature based on the continued

urgency of the COVID-19 pandemic.

INTRODUCTION

Charcot-Marie-Tooth disease (CMT) is an inherited neuropathy hat mainly affects the
motor and sensory fibers of the peripheral nervous system. The prevalence of CMT is
1/2500 21, X-linked CMT type 1 (CMTX1) results from mutations in the GJBI gene on
chromosome Xq13.1 I3 4l and is the second most common form of CMT [5¢. A small
number of patients with CMTX1 present with episodic neurological dysfunction and
reversible white matter lesions, which have not been adequately reported.

Billions of SARS-CoV-2 vaccinations have been administered worldwide, and there
have been occasional reports of central nervous system (CNS) complications caused by
the vaccination Il In a study of 704,300 subjects receiving the first dose of an mRNA
SARS-CoV-2 vaccination, 65% had at least one neurologic manifestation, including
headache (62.2%), transient paresthesia (3.5%), and weakness (1%). There were also
reports of serious adverse events, including seizures, Guillain-Barré syndrome, and

transverse myelitis 7. Some patients experienced severe neurological complications




after vaccination, including cerebral venous sinus thrombosis, CNS demyelinating
diseases, inflammatory peripheral neuropathies, and limbic encephalitis Bl. The impact
of vaccination on individuals with CMTX1 is unclear at present.

In this report, we present the case of a patient with CMTX1 and stroke-like episodes
after SARS-CoV-2 vaccination with reversible splenial lesion syndrome (RESLES). We
have reviewed the relevant literature to raise attention to the impact of SARS-CoV-2

vaccination on CMTX1 expression.

CASE PRESENTATION

Chief complaints
A 39-year-old man presented with three episodes of acute-onset aphasia and dysphagia

over 2 days in June 2021.

History of present illness

The patient was vaccinated with an inactivated SARS-CoV-2 vaccine (Beijing Institute of
Biological Products Co., Ltd., Beijing, China)l°l. He received the first dose of the vaccine
2 mo before admission and the second dose 39 days before admission. Two days before
admission, the patient reported aphasia and dysphagia for 1 h. Later that night, he had
a second episode with similar symptoms as well as dyspnea, which lasted for
approximately 1 h. Asyndesis, dysphagia, and dyspnea developed over 3 h on the

morning of admission, which prompted his visit to our emergency department.

History of past illness
He had eczema and renal calculus for many years, and his eczema recurred after the

second vaccine. He denied any history of major trauma or toxin exposure.

Personal and family history




He has three brothers, one with pes cavus and another with pes cavus and CMT. His
parents denied any history of hereditary diseases. His mother had died of myocardial

infarction.

Physical examination

Physical examination showed that the patient was alert and had demonstrated
weakness in chewing and swallowing, difficulty in tongue thrusting, difficulty in
lifting the soft palate, diminished tendon reflexes of the limbs, mild atrophy of the
muscles of the hands and distal leg, and bilateral pes cavus. There were no other

positive neurological signs.

Laboratory examinations

Blood analysis after admission showed that erythrocyte sedimentation rate, serum
creatinine, electrolyte, glycosylated hemoglobin, and D-dimer levels were within
normal limits. Laboratory tests showed slightly increased white blood cell count (11.75
x 109/L; reference range: 3.5-9.5x 109/L), hepatitis B surface antigen levels (73.05
IU/mL; reference range: 0-0.03 IU/mL), antistreptolysin-O titers (218.00 IU/mL;
reference range: 0-200 IU/mL), and total cholesterol levels (5.64 mmol/L; reference

range: <5.2 mmol/L).

Imaging examinations

Initial head computed tomography (CT) showed no obvious abnormalities (Figure 1A).
Brain magnetic resonance imaging (MRI; Figure 1B-F) on day 2 showed bilateral,
symmetrical, and restricted diffusion (Figure 2A-D), with T2 hyperintensities in the
corpus callosum and supratentorial white matter. The neostigmine test, repetitive nerve
stimulation, chest CT, carotid artery Doppler ultrasound, echocardiography,
transcranial Doppler, CT angiography (Figure 1G), and electroencephalography
showed no obvious abnormalities. Contrast-enhanced transcranial Doppler revealed a

small, natural, or consecutive right-to-left shunt. Transesophageal echocardiography




also showed a small intracardiac right-to-left shunt. A 24-h dynamic electrocardiogram

showed accidental atrial premature beats, paroxysmal ventricular tachycardia, and

paroxysmal ST-segment change.

MULTIDISCIPLINARY EXPERT CONSULTATION

On day 25 after discharge, genetic sequencing (Beijing Golden Standard Medical
Laboratory, Beijing, China) results showed a hemizygous mutation (c.65 G>A p.R22Q)
in the GJB1 gene (Figure 3).

FINAL DIAGNOSIS
X-linked Charcot-Marie-Tooth disease (CMT) type 1

TREATMENT
Initially, we suspected that he was experiencing transient ischemic attack or

demyelinating leukoencephalopathy at admission. We began immunotherapy

(intravenous [IV] immunoglobulin 27.5 g/day and IV methylprednisolone 500 mg/day,
followed by IV dexamethasone 10 mg/day for 5 days); antiplatelets (aspirin and
clopidogrel), improving cerebral metabolism (IV deproteinized calf serum extract[10.11])
and improving cerebral circulation (IV Erigeron breviscapus!2l); hypolipidemic agent
(atorvastatin); and symptomatic therapy. His symptoms improved on the afternoon of
admission. Brain MRI on day 4 showed that the lesions were not enhanced (Figure 1H),
and the areas of restricted diffusion were obvious but not reduced (Figure 2E-H). Nerve
conduction studies revealed prolonged compound muscle action potential, reduced
amplitude, and slowed motor velocity in both the median (right 35.3 m/s; left 39.2 m/s)
and tibial (right 31.1 m/s; left 33.4 m/s) nerves, and slowed sensory conduction velocity
in both sural nerves. The results suggested both myelin dysfunction and axonal
damage, especially in the distal limbs. Based on the clinical and laboratory

examinations, we diagnosed him with CMT. He was discharged on day 7 and felt no




discomfort with reduced tendon reflexes at discharge. He was satisfied with the

treatment received, as well as his recovery.

OUTCOME AND FOLLOW-UP

At 1.5 mo after discharge, a follow-up appointment showed that he had no discomfort,

and a repeat MRI showed complete resolution of the lesions (Figure 2I-L).

DISCUSSION

In this report, we presented the case of an older patient with CMTX1 with the primary
symptom of repeated posterior circulation stroke-like episodes accompanied by
RESLES, after a SARS-CoV-2 vaccination. We speculate that SARS-CoV-2 vaccination
may be a predisposing factor for CMTX1, resulting from a hemizygous mutation in the
GJB1 gene on chromosome Xq13.1. However, there are few research reports on this
topic.

The most common predisposing factors for CMTX1 are infection or fever, high-
altitude travel, and intense exercise [13l. However, this patient did not have any of these
predisposing factors before the onset. We must consider the possibility that the SARS-
CoV-2 vaccine may be associated with developing CMTX1, even though this potential
relationship is not clear. However, we are highlighting a clinical research question to
bring this possibility to broader attention.

Our patient had a relatively late onset of the disease after vaccination. Most patients
have symptom onset within a short period after vaccination. Most neurological
symptoms in patients (71.8%) with CNS demyelination occurred approximately 9 days
after vaccination 4. All patients who developed Guillain-Barré syndrome after the first
dose of the vaccine (Dose 1) had a latency of 3-22 days [1°l. Twenty-one cases with
severe neurological complications were diagnosed within a median of 11 (range 3-23)
days after SARS-CoV-2 vaccinations 8. However, there are also some reports of later-
onset cases after vaccination. A female patient with post-vaccination acute disseminated

encephalomyelitis presented with a first seizure 1 mo after the second SARS-CoV-2




vaccine (Dose2) [1l. There have been three cases of Bell's palsy after SARS-CoV-2
vaccination that occurred on day 37 after Dose 1, day 32 after Dose 2, and day 48 after
Dose 2, respectively ['7l. Although most neurological symptoms appeared after Dose 1,
some patients had onset after Dose 2. In another study, approximately 73% of patients
(n = 8) developed a rash after SARS-CoV-2 vaccine Dose 1, and 27% of patients (n = 3)
after the second dose [8]. Our patient had neurological side effects after Dose 2.

The mechanism of neurological events possibly caused by SARS-CoV-2 vaccination
is not well-understood, but we speculate that it may be related to inflammation. The
activation or reactivation of the immune system is thought to be the most likely cause
191, Some experts believe cellular mechanisms may involve breaking gap junctions
between oligodendrocytes and astrocytes, causing the inability of these cells to regulate
fluid exchange [20. All types of vaccines inevitably evoke immune responses.
Consequently, some immune diseases recur or worsen after vaccination. In our patient,
eczema recurred after the second dose of the vaccine. Additional reports of immune-
related exacerbations include a report of a man with renal-limited microscopic
polyangiitis, which recurred 5 wk following the first dose 2l. Fourteen patients with
psoriasis experienced an exacerbation soon after the second vaccine [22l. There are
reports of patients with varicella-zoster virus reactivation induced by Dose 212, as well
as aggravation of cutaneous lupus erythematosus following the mRNA vaccine (2. An
intense immune response may cause aggravation of a pre-existing autoimmune disease
and may even trigger de novo autoimmune diseases (4. Immune disorders are closely
related to neuropathies or neurological complications, especially immune-mediated
neuropathies 121,

CMTX1 is highly heterogeneous, presenting initially with CNS symptoms, and can
be misdiagnosed. The most common CNS manifestations of patients with CMTX1
include periodic dysarthria, ataxia, hemiparesis %], dysphagia, facial or lingual
weakness, and numbness, in addition to cranial nerve deficits, aphasia, chorea,
dizziness, and lethargy. CNS symptoms manifest as facial-lingual paresis or limb

weakness in 93.6% of patients, difficulty speaking or swallowing in 83.0%, hypoesthesia




in 31.9%, and ataxia in 21.3% [13l. The presence of foot deformity or a characteristic
consistent with X-linked inheritance increases the possibility of CMT.

The patient in this report, who was initially suspected of having demyelinating
encephalopathy, began his treatment with immunotherapy. Interestingly, a report of 27
patients with CMTX1 showed that 14 (51.9%) received corticosteroid and/or IV
immunoglobulin therapy after presenting CNS symptoms [, This suggests that we
should not only distinguish CMTX1 from stroke but also from te disseminated
encephalomyelitis and adrenoleukodystrophy in clinical practice. It is important to
perform a detailed family history evaluation and neurological examination. This patient
had a strong family history, which is important for validating this diagnosis. A positive
family history, weakened tendon reflexes, and pes cavus support a diagnosis of
CMTXL.

While our patient was older, CMTX1 with transient CNS manifestations is typically
a disorder that mainly affects children and adolescents [26l. This patient had reversible,
bilateral, non-enhancing leukoencephalopathy and restricted diffusion on MRI, which
presented with RESLES; these are characteristics of the CNS imaging phenotype of
CMTX1 [2¢. Abnormal signals were most often found in deep brain white matter (88.9%)
and the corpus callosum (80.0%) on MRI of patients with CMTX1 with episodic CNS
deficits 3. Mutations in connexin 32, produced from GJB1, are responsible for most
CMTX1 cases [2.

We found that brain MRI abnormalities are one of the key features of patients with
CNS involvement. After an attack, the MRI usually shows increased TZ-weighted,Eid-
attenuated inversion recovery (FLAIR), diffusion-weighted hyperintense signals in
bilateral deep white matter, and the corpus callosum with sparing of the subcortical U
fibers. We observed that the abnormal MRI signals reversed after an attack. CMTX1
should be considered another rare cause of RESLES. We observed the abatement of the
clinical symptoms followed by the resolution of the T2/FLAIR abnormal signals. A
repeated brain MRI showed that the lesions did not disappear but became even more

obvious. Nerve conduction studies in this patient were consistent with the




characteristics of CMT-related peripheral nerve damage, including prolonged latency,
reduced amplitude, and slowed conduction velocity. Forearm nerve conduction
velocities (NCV) are typically in the “intermediate” range of 30-40 m/s for males. An
important signal is the median nerve, which has a motor NCV of 25-45 m/s and can be
easily detected [3l. In male patients with CMT, it is often no more than 38 m/s in the
median nerve 271,

There is currently no specific treatment for CMT, and treatment is mainly symptom-
based, in addition to the avoidance and elimination of predisposing factors. The
patient’s symptoms were rapidly relieved after immunotherapy, and there has been no
recurrence to date. Therefore, immunotherapy may be an effective treatment for
vaccine-related CMTX1 onset. The CNS phenotype of CMTX1 has a good prognosis for
the patient’'s CNS function [28], and recognition will avoid unnecessary tests and
potentially harmful therapy.

CMT disease is a rare entity and thus its flare up from vaccination can happen in
extremely few cases. It is not yet possible to draw conclusions about any significant
association between SARS-CoV-2 vaccination and CMTX1. Similar cases and population

cohorts should be scrutinized to ensure the constant evaluation of such risks.

CONCLUSION

CMTX1 can occur without warning after SARS-CoV-2 vaccination, and the vaccination
should be considered a potential predisposing factor. This relationship requires further
attention and research. CMTX1 can mimic stroke-like episodes, and RESLES is a feature

of the MRI phenotype of CMTX1.
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