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Case report: Chronic
iInflammatory demyelinating
polyneuropathy superimposed on
Charcot—Marie-tooth type 1A
disease after SARS-CoV-2
vaccination and COVID-19
infection

Da Li, Hu Yu, Min Zhou, Weinv Fan, Qiongfeng Guan and Li Li*

Department of Neurology, Ningbo, Zhejiang, China

Background: There is growing evidence that severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) or COVID-19 infection is associated with the
development of immune mediated neuropathies like chronic inflammatory
demyelinating polyneuropathy (CIDP), but the impact of SARS-CoV-2
vaccination and COVID-19 infection on genetic disorders such as Charcot—
MarieTooth (CMT) remains unclear.

Case presentation: A 42-year-old male with occulted CMT neuropathy type A
(CMT1A) who developed limb numbness and weakness after the second SARS-
CoV-2-vaccination was confirmed by identifying characteristic repeats in the p11.2
region of chromosome 17. Due to the progressive deterioration of muscle strength
over 8weeks, limb atrophy, moderately elevated protein counts in the cerebrospinal
fluid, and significant improvement with intravenous human immunoglobulin, which
were characteristic of acquired inflammatory neuropathies, he was eventually
diagnosed with CIDP superimposed on CMT1A. However, after a three-month
plateau, the patient contracted COVID-19, which led to repeated and worsening
symptoms of limb weakness and atrophy, thus was diagnosed with a recurrence
of CIDP and treated with Intravenous immunoglobulin and methylprednisolone
500mg/d for 5 consecutive days, followed by oral prednisone and mycophenolate
mofetiltablets. On 2month follow-up, he exhibited remarkable clinicalimprovement
and could walk independently with rocking gait. After lyear of follow-up, the
patient’s condition was stable without further change.

Conclusion: Our case indicates that CMT1A can deteriorate after SARS-CoV-2
vaccination. Thus, SARS-CoV-2 vaccination should be considered a potential
predisposing factor for CMT1A worsening. The possible superposition of CMTIA
and CIDP in the context of SARS-CoV-2 infection or immunity suggests that any
clinical exacerbation in patients with CMT1A should be carefully evaluated to
rule out treatable superposition inflammation. In addition, electrophysiological
and imaging examination of the proximal nerves, such as the axillary nerve, is
helpful for the diagnosis of CIDP.
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Background

The spectrum of reported neurological sequelae associated with
severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2)
vaccination or COVID-19 infection is continuously expanding, facial
nerve palsy (1), Guillain Barré syndrome, chronic inflammatory
demyelinating polyneuropathy (CIDP) and myasthenic disorders
being among them (2-4), but the impact of vaccination and
COVID-19 infection on genetic disorders such as Charcot-Marie
Tooth (CMT) are unclear at present.

CMT is a subgroup of inherited neuropathies in which peripheral
nerve involvement is the sole or predominant feature (5). Some
researchers have speculated that this genetic defect may make patients
more susceptible to acquiring a secondary inflammatory neuropathy
(6, 7), resulting in CMT superimposed with CIDP. After infection or
inflammation, CIDP may be superimposed on some forms of CMT
(7-9), which can be effectively relieved with treatment.

Herein, we first report a patient with occulted CMT1A due to a
mutation in the peripheral myelin protein 22 (PMP22) gene who
developed severe recurrent neuropathy after a previous SARS-CoV-2
vaccination and subsequent COVID-19 infection. He possessed the
clinical and neurophysiological features of CIDP and had a marked
response to immunotherapy.

Case presentation

A 42-year-old previously healthy man received his second dose of
an inactivated SARS-CoV-2 vaccine (Beijing Institute of Sinovac
Products Co., Ltd., Beijing, China) on July 11th, 2021. One week later,
he developed paresthesia of the feet and hands, associated with distal
weakness in the wrists and lower limbs below the knee joint, which
evolved over a period of 6 months. He reported impaired manual
dexterity and gait unsteadiness with increasing difficulties being faced
in his work. He had a good general health status with a weight of
80.0kg, height of 1.75m, BMI of 26.12 Kg/m?, no other complaints,
and his family history was unremarkable. Upon admission to our
hospital, neurological examination showed normal cranial nerve and
cognitive function. His Medical Research Council (MRC) score for
strength was 4+/5 on bilateral extension, abduction of fingers, hip
flexion, and ankle and toe dorsiflexion. Proprioception and light touch
sensation were intact. Tendon reflexes of the lower limbs and upper
limbs were not elicited and were decreased, respectively. Mild
interosseous muscle atrophy and bilateral pes cavus without evident
peroneal atrophy were noted.

A subsequent electrophysiological study showed that the
compound muscle action potentials of the median, ulnar, tibial, and
peroneal nerves were all absent. The distal latencies of the axillary
nerve were increased (9.1 ms on the right, 9.5 ms on the left) with low
amplitude compound muscle action potentials (4.9mV on the right,
4.7mV on the left). Sensory action potentials were absent in both the
median and sural nerves. F-waves were unobtainable (Table 1). On
electromyography (EMG), fibrillation potentials and positive sharp
waves were present in the left extensor digitorum communis and
gastrocnemius, right interosseous muscle, and tibialis anterior.
Neurophysiologic evaluation showed severe demyelination with
axonal sensorimotor polyneuropathy, symmetrical upper and lower
extremities, and more distal involvement. Nerve high resolution
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ultrasound showed an increase of the cross-sectional area at all nerves
in the extremities. Brachial 3.0 T magnetic resonance imaging (MRI)
revealed mild swelling of the bilateral brachial plexuses without
marked gadolinium-DTPA (diethylenetriamine penta-acetic acid)
enhancement of the nerve ganglion (Supplementary material 1).
Cerebrospinal fluid (CSF) analysis exhibited albuminocytological
dissociation (protein 0.961 g/L, 1 cell) with no oligoclonal banding on
immunofixation. The CSF paraneoplastic panel, flow cytometry, and
cytopathology were within normal limits. Other investigations to
determine the causes were conducted. Cardiac ultrasound, head MRI,
cervical MRI, electroencephalogram, and lower extremity vascular
results were unremarkable. Serum determinations of perinuclear
staining antineutrophil cytoplasmic antibody (P-ANCA), antinuclear
antibodies, myeloperoxidase antibodies, cytoplasmic-ANCA and
anti-O,
carcinoembryonic antigen, myelin associated glycoprotein, serum and

proteinase 3, rheumatoid factor, alpha-fetoprotein,
urine protein immunofixation electrophoresis, serum and urine light
chain, thyroid function tests, vitamin B12, and antibodies against
hepatitis viruses were normal or negative; anti-ganglioside, anti-
neuronal nuclear and plasma membrane antibodies, and titrations for
syphilis, and HIV antibodies were negative in the blood specimens.
His fasting blood-glucose (7.31 mmol/L) and glycosylated hemoglobin
(9.9%) were elevated, suggesting a new onset of diabetes. Due to severe
neuropathy, he was immediately scheduled for extensive genetic
testing. Multiplex ligation-dependent probe amplification analysis for
investigating PMP22 gene deletion/duplication was performed, finally,
duplication of the p11.2 region of chromosome 17, the hallmark of
CMT1A, was found.

Over the next 9 months, treatment with B vitamins and blood
glucose control was unsuccessful, and his condition worsened with
progressive numbness, weakness of the limbs and muscle atrophy of
the hand. He had bilateral pes cavus. Motor examination revealed
mild distal upper (MRC grade 4/5) and distal severe lower limb (2/5)
symmetrical weakness. The CSF was acellular with a total protein
concentration of 1.323 g/L. Serum and CSF testing for antiganglioside
antibodies and antibodies directed against myelin or proteins localized
to the Ranvier node were negative. The report by a top
electrophysiologist at another hospital in Shanghai, China, showed
multiple peripheral nerve damage involving demyelination of motor
and sensory nerves with axonal damage (Table 1). Overall, findings
were compatible with inflammatory peripheral nervous system
disorder and the presentation was thought to be a post-vaccination
reaction. After diagnosing CIDP superimposed on CMTI1A,
intravenous human immunoglobulin (IVIg) was administered at a
standard dosage (0.4 g/kg over five consecutive days), followed by oral
mattemycophenol ester 0.75g bid and prednisone 50 mg qd. After a
month his clinical condition improved [corresponding to two points
on the score in the Inflammatory Neuropathy Cause and Treatment
(INCAT) disability scale (10)]. He regained hand function, walked
freely. He stopped taking oral medication and remained clinically
stable during the following 3 months.

Unfortunately, after a 3-month plateau, the patient was infected
with COVID-19 (confirmed by nasopharyngeal swab PCR). About
1week thereafter, the patient had a relapse, with severe, rapidly
progressive quadriparesis and hand and feet numbness lasting over
8 weeks, that lead to loss of ambulation. His muscle strength was 4/5 in
the proximal lower and upper limbs, and was 0/5 in the distal lower
limbs. The patient had significant weight loss (10kg). Neurologic
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ADM, abductor digiti minimi; APB, abductor pollicis brevis; cMAP, compound muscle action potential; DML, distal motor latency; EDB, extensor digitorium brevis; MNCYV, motor nerve conduction velocity; n.e., not evoked; SAP, Sensory action potential; *The second

EMG data was re-examined by an experienced electrophysiologist at another top hospital.
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examination revealed bilateral pes cavus, marked peroneal and
interosseous muscle atrophy (Figure 1A), bilateral weakness of ankle
dorsiflexors with foot drop, superficial sensory loss in a stocking
distribution, and abolished vibration sense and joint position sense at
the distal extremities of both lower limbs. CSF analysis disclosed
moderately raised protein counts (1.048¢g/L) with no pleocytosis.
Neuroelectrophysiology and brachial plexus magnetic resonance data
were similar to those obtained 14 months prior.

He, once again, had a relatively rapid and progressive clinical
improvement with IVIg (27.5g per day for 5days) and intravenous
methylprednisolone (500mg/day for 5days), which were started
9-10weeks into this new relapse. The intravenous medication was
gradually replaced by oral drugs (corticoids). He was discharged from
hospital and oral immunosuppressants were added (mycophenolate
mofetil tablets). There was a gradual restoration of limb movement
and locomotion (with support). The INCAT disability scale score was
reduced by 1 point. The timeline with clinical course is shown in
Figure 1B.

One year after discharge (2024.2), the patients distal limb
numbness and weakness did not worsen, and he did not take any
drugs. He usually used bilateral support to walk outdoors, fine
movements of both hands were not flexible, and daily life is partially
self-reliant.

Discussion and conclusion

Prednisone responsiveness has been reported in a few cases of
hereditary neuropathies, of which an inflammatory component of
demyelination seemed to be superimposed (11-13). Furthermore, the
presence of perivascular lymphocytic infiltrates and macrophages in
nerve biopsies of patients with CMT proves the occurrence of a
superimposed inflammatory process (11). Acute inflammatory
demyelinating polyradiculoneuropathy, CIDP, and inflammatory
ataxic neuropathy have been described in association with CMT1A
(14). In our case, this patient fulfilled the following definite criteria
for CIDP based on EFNS/PNS and China guidelines (15, 16) except
for the co-occurrence of a hereditary neuropathy (17): 1. typical
clinical course progression of more than 8 weeks; 2. electrodiagnostic
evidence of demyelinating lesions of 2 nerves; 3. three of the four
supportive criteria, including effective immunotherapy, elevated CSF
protein, and increased cross-sectional areas of the median, ulnar and
brachial plexus as confirmed by peripheral nerve ultrasound and
MRI. Since he tested positive for the PMP22 duplication on
chromosome 17, we made the diagnosis of CIDP superimposed on
CMT1A. As we found no other etiologies and due to close temporal
relationship, we suspect the SARS-CoV-2 vaccination as a potential
predisposing factor for CMT1A deterioration. Simultaneously, in the
context of this genetic disease, COVID-19 triggered the
superimposition and recurrence of CIDP. To the best of our
knowledge, this is the first report of a CMT1A overlapping CIDP
occurring in the context of the dual action of SARS-CoV-2
vaccination and COVID-19 infection, causing the deterioration of
neurological disability in a case of previously mild demyelinating
hereditary neuropathy.

In CMT, it appears that coexisting inflammatory neuropathy is
not genotype-specific. Most reports involve PMP22, MPZ (18, 19),
and the X-linked CMT gene (20, 21), which are key elements in the
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FIGURE 1
(A) Patient phenotypic characteristics with pes cavus, hammer toes and hand muscles atrophy. (B) Timeline with clinical course, the red arrow indicates
the CSF protein counts. IVIg, intravenous immunoglobulin; CMTIA, Charcot-MarieT00th neuropathy type IA; SARS-COV-2, severe acute respiratory
syndrome coronavirus-2; IVMP, intravenous methylprednisolone.

formation of compact myelin (22), suggesting that the development
of an inflammatory process in CMT disease may relate to a disturbance
in the normal function of the protein encoded by the affected gene (7,
14, 23). Duplication of the PMP22 gene is the most common cause of
CMTI1A neuropathy. For patients with chromosome 17p11.2+12
duplication, it has been suggested that there may be genes within the
duplicated segment which are capable of modifying the immune
response (23).

In our case, the electrophysiology and muscle strength changes in
the early disease stage were highly inconsistent, which is a rare clinical
phenomenon, but it also exists in CMT1 with other gene mutation
(24), and the specific mechanism is unknown. Recently, copy number
variants have been found to be responsible for the phenotypes of
numerous inherited disorders (25, 26). Several researchers have
reported a triplication of the 17p12 locus in some patients with a
severe CMT1A phenotype (27). PMP22 gene mutations are the most
likely pathogenic mechanism underlying the severity of CMT1A (28,
29). Preclinical model suggested that the phenotypical severity of
P0+/— mice was mitigated by an immunodeficient genetic background
(30). These above evidences suggests that the clinical phenotypic
severity of CMT may be related to the type of gene mutation, copy
number variants and immune composition.

Frontiers in Neurology

CIDP developing in the post-vaccination period is distinctly
unusual, accounting for about 1.5% of patients (31), whereas CMT
overlapping CIDP associated with vaccine and viral infection is even
rarer and has been observed in only one patient due to recent HIV
infection (9). It has been proposed that a postvaccination neurological
syndrome could result from the generation of host antibodies that
cross-react with proteins present in peripheral myelin (32). Because
there is evidence of a cross-reactivity between the SARS-CoV-2 spike
protein and peripheral nerve glycolipids (32, 33), these antibodies may
be generated in direct response to the SARS-CoV-2 spike protein. The
role of vaccination in formulating host immunity against certain
pathogens may conversely stimulate the progression of preexisting
subclinical autoimmunity to an overt disease.

With the advances in molecular analysis and neuroimaging
techniques (24, 34) in the last decade, most patients with a genetic
basis for their neuropathy can now be given a firm and specific
diagnosis. Similarly, strict criteria now exist for the diagnosis of CIDP,
emphasizing neurophysiological measurements. But in the condition
of superimposition, many electrophysiological features of acquired
demyelination are potentially being masked by the chronic changes of
hereditary diseases, in which case it is necessary to combine
neuroelectrophysiological detection, neuroimaging, CSF detection,
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and nerve biopsy for identification (15). In this case, the diagnosis of
CIDP is based on both clinical criteria (relapse and remission
following intravenous immunoglobulins) and neurographic criteria.
Electrophysiological examination of proximal nerves such as the
axillary nerve is helpful for the diagnosis of CIDP.

In a recent literature review, it was suggested that the CSF
protein content, plexus MR, and clinical progression features can
be used to distinguish between hereditary and inflammatory
neuropathy (14). An immune process was suspected due to the
presence of elevated CSF proteins, stepwise recurrent exacerbation,
and a partial and limited response to steroids. The recognition of an
inflammatory component creates therapeutic opportunities for some
CMT patients. Albeit, there is no cure for inherited demyelinating
neuropathies. We treated our patient according to the available
recommendation with IVIg administration at the earliest
convenience, which induced an evident clinical amelioration (35).
The optimal management and long-term outcomes of these patients
remain to be determined (9).

In conclusion, the association of CMT1A and CIDP comorbidity
with COVID-19 vaccine and infection has not been reported
previously and might be considered fortuitous, but it is more likely
that a genetic predisposition favors the development of acquired
inflammatory demyelinating processes. Our report expands on the
possible outcomes in patients after COVID-19, providing evidence for
the prevention and treatment of COVID-19 in patients with genetic
disorders. In the post-pandemic era, which can turn into flu-like
normalization, neurologists need to follow-up and carefully assess the
evolution of patients with various genetic disorders after infection.
The identification of inflammatory components may improve some
clinical symptoms in patients with genetic diseases.
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