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There are few case reports of concomitant chronic inflammatory demyelinating polyneuropathy (CIDP)
and focal segmental glomerulosclerosis. A rare autoantibody to a neuronal and podocyte structural
component, neurofascin, may be contributory. A Black man in his 40s presented with worsening poly-
neuropathy requiring mechanical ventilation and initially acute inflammatory demyelinating polyneuropathy
was diagnosed. After a poor response to intravenous immunoglobulin, plasmapheresis was initiated. The
patient also had concomitant new-onset nephrotic-range proteinuria. A limited kidney biopsy was inter-
preted as minimal change disease and was treated with prednisone. After some improvement, the patient
was extubated; however, he later re-presented with worsening symptoms requiring mechanical ventilation
and was re-treated with plasmapheresis. Due to the protracted course and poor response to intravenous
immunoglobulin, acute-onset CIDP was diagnosed and a neuromuscular antibody workup returned
positive for neurofascin, supporting the diagnosis of seropositive acute-onset CIDP. A repeat kidney bi-
opsy demonstrated focal segmental glomerulosclerosis and acute tubular damage. The patient was
treated with steroids and tacrolimus and later transitioned to rituximab. Neurofascin enzyme-linked
immunosorbent assay then tested negative with concomitant resolution of both neuropathy and pro-
teinuria. Further studies will help validate these findings and the treatment strategy.
INTRODUCTION

There is limited knowledge regarding the pathogenesis of
focal segmental glomerulosclerosis (FSGS) in the setting of
chronic inflammatory demyelinating polyneuropathy
(CIDP). Previous studies have listed complex immune
dysregulation as a cause of neuron and podocyte injury;
however, a definite cause remains elusive. We believe that
a rare autoantibody to an intrinsic part of both neurons
and podocytes may be contributing to both pathologic
states. We present the first case of anti-neurofascin–sero-
positive CIDP with concurrent FSGS and provide evidence
of the pathogenicity of this autoantibody for both patho-
logic states. Our case also illustrates a potential treatment
strategy. As more cases are described and the pathophysi-
ology is further elucidated, optimal treatment strategies
can be instituted earlier in hopes of improving outcomes.
CASE REPORT

A Black man in his 40s presented to the hospital with 2
weeks of lower extremity paresthesias and progressive
weakness. Neurologic examination was notable for an
inability to lift his arms against gravity, inability to walk
unassisted, distal predominant decrease in vibration
sensation, and diffuse areflexia. A lumbar puncture was
performed, which noted an albuminocytologic gradient
with white blood cell count of 11,000 μL and protein level
of 127 mg/dL. An electromyogram and nerve conduction
study demonstrated sural nerve-sparing sensorimotor
neuropathy with prolonged and absent F waves, findings
associated with a diagnosis of acute inflammatory demy-
elinating polyneuropathy. Also, conduction block and
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markedly reduced recruitment of normal-appearing motor
unit potentials was noted, consistent with a diagnosis of
acute inflammatory demyelinating polyneuropathy (Fig
S1). The patient was treated with 2 g/kg of intravenous
immunoglobulin (IVIG) over 5 days.

Concomitantly, the patient was noted to have wors-
ening bilateral lower extremity edema and new-onset
proteinuria with protein excretion of 10 g on spot uri-
nary albumin-creatinine ratio. A limited kidney biopsy
with 3 glomeruli showed no glomerular abnormalities and
tubulointerstitial damage on light microscopy and severe
podocyte foot-process effacement on electron microscopy
and was interpreted as minimal change disease. The patient
was subsequently started on treatment with 1.0 mg/kg of
prednisone daily.

The neuromuscular symptoms progressed and the pa-
tient subsequently developed respiratory failure requiring
mechanical ventilation. It was then decided to treat with
plasmapheresis for acute inflammatory demyelinating
polyneuropathy progression. The patient underwent 7
sessions of plasmapheresis, after which he was able to be
extubated with minimal motor improvement and was
discharged to a skilled nursing facility. The patient re-
presented within 1 week of discharge with worsening
neurologic symptoms including quadriplegia, a complete
lack of sensation throughout trunk and limbs, new-onset
bulbar weakness, and autonomic dysfunction, including
urinary retention and constipation. The patient was
retreated with IVIG; however, the symptoms progressed,
requiring reintubation and mechanical ventilation. After
another 5 sessions of plasmapheresis, the patient was able
to be extubated.
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Figure 1. (A) Light microscopy: glomerulus with segmental sclerosis. (B) Electron microscopy: severe visceral podocyte effacement.
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Given the acuity of onset, persistence of symptoms, and
refractory course, there was concern for an atypical acute-
onset seropositive CIDP, and blood testing for neuromus-
cular antibodies including neurofascin 155 (NF155),
NF140, and contactin-1 antibodies was sent.

Concurrently, proteinuria had also worsened to protein
excretion of 24 g on spot urinary albumin-creatinine ratio
despite continued prednisone therapy. A repeat kidney
biopsy showed 1 of 12 glomeruli with segmental sclerosis,
and acute tubular damage on light microscopy, no deposits
on immunofluorescence, and severe podocyte foot-process
effacement on electron microscopy (Fig 1). Given these
findings, FSGS was diagnosed and tacrolimus therapy was
initiated. In addition, the patient was started on weekly
treatment with pulse methylprednisolone, 1,000 mg,
intravenously. One week after the first treatment, the pa-
tient was able to move his distal extremities in the plane of
the bed. Given this rapid improvement, the patient was
discharged to a rehabilitation facility and, on follow-up in
the neuromuscular clinic 5 weeks after discharge, walked
into the clinic unassisted with only minimal weakness at
hip flexors bilaterally (4/5). The demyelinating antibody
workup returned positive for autoantibodies against
NF140 and NF155, which have been reported with IVIG-
refractory acute-onset seropositive CIDP.

High-dose steroid and tacrolimus treatments were
continued for 6 months and on follow-up, complete
remission of proteinuria had been achieved in association
with resolution of the neuropathy. The patient was then
transitioned to rituximab therapy and was tested again for
the neurofascin antibody after a single dose of 1 g. An
enzyme-linked immunosorbent assay was negative for the
neurofascin antibody and the patient has no neurologic or
kidney disease recurrence at the 1-year follow-up.
DISCUSSION

This case makes 3 important points that may affect future
care. First, this case provides a rare phenotype of acute-
onset anti-neurofascin CIDP in association with FSGS.
Second, this case supports the role of anti-neurofascin
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antibodies in seropositive CIDP. Finally, this case demon-
strates the importance of clarifying disease phenotypes and
antibodies for early optimal treatment.

Neurofascin is a cell adhesion molecule located in the
paranodal region of the node of Ranvier and axonal initial
segment, which is responsible for the initial formation of
the action potential.1 It is critical to saltatory conduction,
axonal subcellular targeting, and synapse formation during
neural development. It is also integral for cell-to-cell
contact between axon and myelin loops from Schwann
cells. There are 3 recognized isoforms of neurofascin
termed NF140, NF155, and NF186.2 NF140 and NF186
are produced by neuronal cells and are located at nodal and
axonal initial segments. NF155 is produced by glial cells
and is located within the paranodal junction.1-4

The most common autoantibodies to neurofascin
belong to the immunoglobulin G4 (IgG4) subclass.2 Au-
toantibodies against neurofascin have been found in 2% to
7% of patients with CIDP. This subset of CIDP has been
increasingly recognized as acute-onset seropositive CIDP.5

Moreover, the pathology caused by these antibodies is
referred to as a nodopathy/paranodopathy. Para-
nodopathies are characterized by dissection of myelin
loops from the axon at the paranode and subsequent
axonal degeneration.6 Notably, neurofascin is also a
component of the podocyte cytoskeleton and has been
reportedly involved in glomerulogenesis and podocyte
maturation. Studies have shown that neurofascin is closely
associated with vimentin, an integral part of podocyte
major processes that are made of bundles of microtubules
and intermediate filaments. This close association suggests
their role in cell-cell contact and microtubule cytoskeletal
support. Further studies are needed to better elucidate the
physiologic role of neurofascin in podocytes.7

CIDP is traditionally seronegative with an incidence
reported between 0.8 and 0.9 per 100,000 patients.
Seronegative CIDP is characterized by symmetric proximal
and distal weakness with paresthesias that typically prog-
ress over 8 weeks. Treatment consists of IVIG, corticoste-
roids, and plasma exchange, and overall, 80% to 90% of
patients improve with one of these therapies.8 Acute-onset
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Figure 2. Neurofascin sandwich enzyme-linked immunosorbent assay (ELISA) results demonstrate the lack of neurofascin-specific
binding in patient serum. This inference is based on comparison of values between patient serum versus control serum and positive
control values. Abbreviation: AB, antibody.
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seropositive CIDP generally manifests in a younger patient
demographic with a subacute and more severe presenta-
tion, distal dominant weakness, sensory ataxia, tremor,
and, importantly, refractory to IVIG.5,6

There have been a few case reports of seronegative CIDP
associated with proteinuria. However, most of these cases
have been reported with membranous nephropathy.9 The
pathogenesis of concomitant CIDP and FSGS has been
poorly understood to date. To our knowledge, there have
been only a few known cases of CIDP and concomitant
FSGS.10-12 Previous cases have proposed a common anti-
genic target on neuronal and renal cells, host immunologic
factors affected by dysregulated T- and B-cell responses,10

and immunologic mechanisms13,14 as potential underlying
pathologies. One of the case reports suggested inverted
formin 2 expression on Schwann cells and podocytes to be
the target of antibodies.15 Two case reports discussed
dysregulation of cellular and humoral responses resulting
in the formation of antibodies to monosialoganglioside
GM1 of the IgG1 subclass, along with deposition of a
circulating immune complex in the setting of increased
interleukin 2 and vascular endothelial growth factor levels
and increased capillary permeability.10,11 A decreased
erythropoietin level in the setting of nephropathy and its
role as a neurotrophic factor, vital to neuronal growth and
myelin integrity, was also deemed responsible for neu-
ropathy in another report.9

The previous cases of seropositive CIDP have reported a
poor or suboptimal response to the use of IVIG. In a study
of 533 patients with CIDP, neurofascin antibodies were
identified in 38 patients and 80% of these patients had a
poor response to IVIG.5 After a transient improvement
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with steroids and plasma exchange, a rebound was noted
after 2 to 3 weeks. A benefit has been reported with ste-
roids and other immunotherapies including cyclophos-
phamide and rituximab.16,17 Rituximab has been used
successfully in other IgG4-mediated diseases and is known
to reduce IgG4 titers.18

There are only a few case reports in which anti-
neurofascin antibodies have been isolated in concomitant
seropositive CIDP and FSGS. The pathogenesis of anti-
neurofascin antibodies and their production and prog-
nosis remain undefined. In our patient, neurofascin
antibody was initially isolated and then was negative on
enzyme-linked immunosorbent assay testing after treat-
ment (Fig 2). These results support the need to further
study the role of neurofascin autoantibody in patients with
concomitant CIDP and FSGS.

Because there are no guidelines for an optimal treatment
regimen for such patients, we propose that in patients
suspected of seropositive CIDP with or without protein-
uria, anti-neurofascin antibodies should be checked.
Furthermore, these patients should initially be offered
plasma exchange and/or steroid therapy along with
immunomodulation with either calcineurin inhibitors or
rituximab. Further studies are needed to validate these
findings.

SUPPLEMENTARY MATERIAL

Supplementary File (PDF)

Figure S1: Nerve conduction study (NCS): the image on the left
demonstrates conduction block in the right peroneal nerve. The
image on the right demonstrates the presence of an F wave in the
right tibial nerve.
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