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ABSTRACT

Background and Aims: Chronic inflammatory demyelinating polyneuropathy (CIDP) is a rare immune-mediated disorder;
about 20%-30% of patients do not adequately respond to first-line treatments (immunoglobulins, therapeutic plasmapheresis, and

corticosteroids) posing diagnostic and therapeutic challenges.

Case Report: We report the case of a 58-year-old man diagnosed with CIDP. During follow-up, he progressively became refrac-

tory to all first-line treatments. Therefore, 20 months after the diagnosis, an add-on therapy with Rituximab was tried. Despite

previous works supporting the use of Rituximab in refractory CIDP, in our case, the patient experienced relapses and progres-
sive increases in disability. After the exclusion of potential CIDP mimics and considering the histological findings that showed
complement activation, we opted for an innovative therapeutic approach with Eculizumab that granted a significant clinical and
neurophysiological benefit that persists after 7months of follow-up.

Interpretation: CIDP pathogenesis is characterized by a complex interplay of different immunopathological mechanisms, and

the complement system may play a major role. The present case supports the role of complement-dependent toxicity in CIDP and

suggests that complement-targeted therapies may represent a well-tolerated and effective alternative for CIDP treatment.

1 | Background and Aims

Chronic inflammatory demyelinating polyneuropathy (CIDP)
is a rare immune-mediated disorder causing demyelination
and axonal damage of peripheral nerves. It is characterized
by symmetrical limb weakness, loss of sensation, dysesthe-
sia, and loss of tendon reflexes that may have either a relaps-
ing and remitting or progressive clinical course longer than

8 weeks. The first-line therapies for CIDP are intravenous im-
munoglobulins (IVIg), therapeutic plasmapheresis (TPE), and
corticosteroids. However, approximately 20%-30% of patients
with CIDP do not adequately respond to these therapies. The
main reason for the presumed failure of standard therapy is an
incorrect diagnosis. Therefore, a diagnosis of refractory CIDP
requires the exclusion of several mimics [1]. In refractory CIDP,
there are no randomized clinical trials to guide clinicians in
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the selection of the optimal treatment once first-line therapies
fail. Several case reports/series suggest that patients benefit
from rituximab and/or cyclophosphamide among other che-
motherapeutic agents. However, approximately 15% of pa-
tients remain refractory to all treatment options. Risk factors
for patients being refractory are not completely clear, although
irreversible axonal degeneration has been considered a pos-
sible factor contributing to refractoriness [2]. Patients with
refractory CIDP experience continued worsening of their dis-
ease either with relapses or with a progressive course, despite
treatment efforts. The lack of response to treatment has a sig-
nificant physical and psychosocial impact on patients, high-
lighting the need for effective therapies to address the unmet
needs of those refractory CIDP patients.

2 | Case Report

A 58-year-old Caucasic male was hospitalized for a subacute
(about 2months) onset of distal numbness and weakness in his
four limbs (INCAT scale at admission: 4). Electromyography
(EMG) showed a symmetric sensorimotor demyelinating poly-
radiculoneuropathy. CSF was acellular, with a protein content
equal to 55mg/dL. Laboratory analyses showed a serum IgG-
kappa monoclonal gammopathy and an HBV serology compati-
ble with inactive infection. On suspicion of acute inflammatory
demyelinating polyradiculoneuropathy (AIDP), he underwent
IVIg treatment at 0.4 g/Kg for 5days with clinical improvement
(INCAT scale: 2).

Two months later, the patient was again hospitalized due to a
worsening of upper and lower limb weakness and diffuse par-
aesthesia (INCAT scale: 3). EMG showed a worsening of nerve
conduction parameters consistent with a symmetric senso-
rimotor demyelinating polyneuropathy (Table 1-timepoint
a). Ancillary tests ruled out other causes of peripheral neu-
ropathy, particularly serum antibodies anti-MAG and anti-
ganglioside (GM1, asialo-GM1, GM2, GD1a, GD1b, and GQ1b)
and total body angio-CT scan resulted negative. Clinical and
electrodiagnostic findings were consistent with a diagnosis
of acute-chronic inflammatory demyelinating polyneurop-
athy (A-CIDP) according to EFNS/PNS criteria. The patient
underwent a IVIg treatment of 0.4g/kg for 5days with ben-
efit (INCAT scale: 2). After discharge, although the patient
remained stable, monthly IVIg and a chronic corticosteroid
treatment were required owing to end-dose worsening of neu-
ropathic symptoms.

Ten months later, despite the same treatment scheme, the pa-
tient started to experience a progressive and relapsing wors-
ening of his disease. As shown in Figure 1, several treatment
attempts resulted ineffective. At first, subcutaneous immu-
noglobulins (SCIg) were prescribed (from 0.2/g/kg/week up
to 0.33g/kg/week) without benefits. Then, an add-on therapy
with Rituximab was tried, associating entecavir 0.5mg/day to
prevent HBV reactivation. Despite one first cycle of Rituximab
1g+1g after 2weeks and a second cycle (7months later) of
Rituximab 0.375mg/m?/week for 4weeks, the patient experi-
enced a progressive worsening of lower limbs weakness that
prevented deambulation (INCAT scale: 8). During this period,
subsequent EMGs evidenced a progressive worsening of nerve

conduction parameters (Table 1—timepoint b, c, d). About
20months after the diagnosis, the patient was hospitalized for
new diagnostic assessments. Bone marrow biopsy was negative
for plasma cell expansion, body imaging (chest, abdomen and
pelvis PET/angio-CT scans), brain and spinal cord MRI, the
spit Transthyretin-Related Hereditary Amyloidosis Test, serum
onconeural antibodies F resulted negative, and serum vascular
endothelial growth factor (VEGF) resulted normal. The light
and ultrastructural analyses of the sural nerve biopsy revealed
significant findings in favor of CIDP; notably, complement depo-
sition with a granular pattern was observed in the walls of endo-
neurial blood vessels (Figure 2).

During hospitalization, clinical disability kept worsening to
the point that the patient was bedridden; neurological exam-
ination revealed severe tetraparesis, generalized areflexia, se-
vere distal paresthesias, and numbness in the lower and upper
limbs; cranial nerve examination was negative (INCAT scale:
10). A new EMG showed a severe symmetric axonal involve-
ment determining a pronounced reduction of distal muscle ac-
tion potentials (Table 1—timepoint e). After having obtained
informed consent and vaccination for Haemophilus Influentia
B, Pneumococcus (13-20) and Neisseria Meningitidis (A-C-W-
Y-B), Eculizumab was infused, 900 mg every week for 5weeks
followed by biweekly 1.200mg. During the first 10weeks
of treatment, the patient underwent antibiotic prophylaxis
with amoxicillin 2 g/day. One month after Eculizumab initi-
ation, the patient presented a dramatic improvement in his
strength in the four limbs (without any further relapse) and
had an almost complete disappearance of limb numbness and
dysesthesias. Seven months later, he was fully ambulatory, re-
quiring mild assistance for daily activities (INCAT scale: 4).
EMG showed a congruent improvement in nerve conduction
parameters (Table 1—timepoint f). In the following months,
the patient underwent rehabilitative treatments with wear-
able robotics for gait training and muscle electrostimulation.
At present, neurological examination still reveals mild distal
weakness in the upper limbs (in the absence of functional lim-
itations) and in the lower limbs (he can walk with bilateral
steppage outdoors without aid). Tendon reflexes are still dif-
fusely absent. He complains of mild distal paresthesias and
numbness in the upper and lower limbs (INCAT scale: 2). The
patient is prosecuting rehabilitative treatment as an outpatient
and has stopped using a leg-foot orthosis.

3 | Interpretation

A substantial proportion of patients with CIDP are refractory to
first-line treatments. New drugs tried in CIDP are first aimed
at refractory patients. These therapeutic approaches still lack
head-to-head comparisons, and, since CIDP is a heterogenous
entity and treatment responses vary widely from one patient to
another, it is conceivable that a large therapeutic armamentar-
ium will be needed to treat refractory patients.

CIDP pathogenesis is characterized by a complex interplay of
different immunopathological mechanisms, involving cellu-
lar, humoral, and complement pathways, which culminate in a
highly variable pattern of peripheral nerve damage. However,
several studies suggested that the complement system plays
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l Rituximab 1 g + 1 g after 2 weeks ‘L Rituximab 0.375 mg/m2/week for 4 weeks I:I Eculizumab 900 mg/week for 5 weeks, then 1.200 mg biweekly
| EMG timepoints a, b, ¢, d, e, f

FIGURE1 | The course of CIDP (evaluated with total ONLS) in our patient with treatments. Time points of electromyography (EMGs) are also re-
ported through the same codes (timepointa, b, c,d, e, f) used in the article. IVIg, intravenous immunoglobulins; SCIg, subcutaneous immunoglobulins.

FIGURE 2 | Sural nerve biopsy analyses, light and ultrastructural examination. Moderate reduction in myelinated fibers, with numerous fibers
displaying thin myelin sheaths, and asterisks (A). Endoneurial C5b-9 positive vessel (B). Small onion bulb (C). Macrophage adhering to axon (D).
Demyelination in a single-fiber analysis (E). Bar: (A, B) 25um. (C, D) 1 pm.

a major role [3]. Preclinical studies showed that the passive and demyelination; also, the administration of soluble com-
transfer of IgG with complement C3 reactivity from CIDP  plement receptor one (SCR1), which is a natural complement
patients into rats results in nerve conduction impairment inhibitor, suppresses the disease. Before us, some clinical

6 of 7 Journal of the Peripheral Nervous System, 2025



studies highlighted in vivo the role of complement-dependent
cytotoxicity in CIDP pathogenesis. By evaluating nerve biopsy
specimens from CIDP patients, one study showed the deposi-
tion of complement-fixing immunoglobulins M (IgM) in seven
out of seven samples, and the deposition of C3 in six samples;
a subsequent study evidenced the presence of C3d, which is
part of the immune complex, on the myelin sheaths in two
out of four samples. In a recent case report of a CIDP patient
with anti-LM1 antibodies, an immunohistochemical analy-
sis revealed the deposition of C9 neoepitope, a component of
MAUC, on the majority of the length of the nerve compact my-
elin sheath. Finally, one study evidenced higher serum and
CSF levels of C5a and terminal complement complex (TCC)
in a small cohort of newly diagnosed CIDP patients compared
with controls. In addition, C5a and TCC levels correlated with
disease activity.

Eculizumab is a monoclonal antibody that binds to complement
factor C5 and prevents its cleavage to C5a and C5b, thereby in-
hibiting membrane attack complex (MAC) formation. So far,
Eculizumab has given disappointing results in phase II/III
clinical trials where it was used as an add-on therapy in acute
inflammatory demyelinating polyradiculoneuropathy (AIDP)
[4]. However, no clinical trial has yet investigated Eculizumab's
role in CIDP, whereas preliminary results from a phase II open-
label study [5] demonstrated a favorable benefit/risk profile
in refractory patients of an add-on therapy with a Cls inhibi-
tor, which is part of the activation of the classical complement
pathway (Riliprubart). Therefore, one phase 3 clinical trial
(NCT06290128) is currently ongoing to confirm Riliprubart’s
add-on therapy efficacy in CIDP patients refractory to first-line
treatments, and another phase 3 clinical trial (NCT06290141) is
investigating the safety and efficacy of a Riliprubart monother-
apy versus an active comparator (IVIg).

The successful use of Eculizumab in refractory CIDP, as pre-
sented here, supports the role of complement toxicity in CIDP
and suggests that complement-targeted therapies may represent
a well-tolerated and effective alternative for CIDP treatment.
However, this should be confirmed by future clinical trials con-
ducted in larger cohorts of patients with relapsed and refractory
CIDP. Further studies will also be needed to define the charac-
teristics of patients with refractory CIDP who are more willing to
respond to anti-complement agents rather than other innovative
drugs with different targets, such as B-cell-depleting therapies.
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