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INTRODUCTION

Abstract

Background and purpose: There are different criteria for the diagnosis of different vari-
ants of chronic inflammatory demyelinating polyradiculoneuropathy (CIDP). The 2021
European Academy of Neurology/Peripheral Nerve Society (EAN/PNS) guidelines pro-
vide specific clinical criteria for each CIDP variant even if their therapeutical impact has
not been investigated.

Methods: We applied the clinical criteria for CIDP variants of the 2021 EAN/PNS guide-
lines to 369 patients included in the Italian CIDP database who fulfilled the 2021 EAN/
PNS electrodiagnostic criteria for CIDP.

Results: According to the 2021 EAN/PNS clinical criteria, 245 patients achieved a clin-
ical diagnosis of typical CIDP or CIDP variant (66%). We identified 106 patients with
typical CIDP (29%), 62 distal CIDP (17%), 28 multifocal or focal CIDP (7%), four sensory
CIDP (1%), 27 sensory-predominant CIDP (7%), 10 motor CIDP (3%), and eight motor-
predominant CIDP (2%). Patients with multifocal, distal, and sensory CIDP had milder
impairment and symptoms. Patients with multifocal CIDP had less frequently reduced
conduction velocity and prolonged F-wave latency and had lower levels of cerebrospinal
fluid protein. Patients with distal CIDP more frequently had reduced distal compound
muscle action potentials. Patients with motor CIDP did not improve after steroid therapy,
whereas those with motor-predominant CIDP did. None of the patients with sensory
CIDP responded to steroids, whereas most of those with sensory-predominant CIDP did.
Conclusions: The 2021 EAN/PNS criteria for CIDP allow a better characterization of
CIDP variants, permitting their distinction from typical CIDP and more appropriate treat-

ment for patients.

KEYWORDS

chronic inflammatory demyelinating polyradiculoneuropathy, chronic inflammatory demyelinating
polyradiculoneuropathy variants, diagnostic criteria, European Academy of Neurology, intravenous
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CIDP sharing the presence of the same antibody and patients with
similar clinical characteristics that differ in their antibody status [17].

Chronic inflammatory demyelinating polyradiculoneuropathy (CIDP)
is a chronic inflammatory neuropathy with a broad spectrum of clin-
ical heterogeneity [1, 2]. Clinical variants of CIDP, previously known
as atypical CIDP, have been described and characterized in literature
and include distal acquired demyelinating symmetric polyneurop-
athy (DADS), Lewis-Sumner syndrome (LSS), focal CIDP, and pure
motor or pure sensory CIDP [3-12]. It is still unclear whether these
variants represent a different phenotypical presentation of the same
disease, a step that precedes the progression to typical CIDP [13],
or separate clinical entities with different response to therapy and,
possibly, a different pathogenic mechanism. The last possibility is
supported by pathological and electrophysiological differences be-
tween CIDP variants and typical CIDP [5, 14]. Moreover, specific
cytokine patterns have been identified in LSS, which may reflect a
distinct underlying pathogenesis [15, 16]. On the other hand, the
discovery of antibodies against components of the node and paran-

ode has shown that there are patients with different clinical forms of

All this recent evidence has led some authors to suggest that the
discovery of antibodies leads to a break with traditional clinical CIDP
classification [18].

Recently, a second revision of the European Federation of
Neurological Societies/Peripheral Nerve Society (EFNS/PNS) crite-
ria has been published in 2021 and named the European Academy
of Neurology and Peripheral Nerve Society (EAN/PNS) criteria.
These criteria provided more specific clinical and electrophys-
iological criteria for each CIDP variant [19], named distal CIDP,
multifocal and focal CIDP, sensory CIDP, sensory-predominant
CIDP, motor CIDP, and motor-predominant CIDP. In addition, the
2021 EAN/PNS criteria excluded patients with anti-nodal/paran-
odal antibodies from CIDP, including them under the term nodo-
paranodopathy [18]. To date, no studies have evaluated whether
the 2021 EAN/PNS criteria permit a better clinical, electrophys-
iological, and therapeutic definition of the individual CIDP forms

compared to previous criteria.
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METHODS
Study design

We compared the clinical and electrophysiological characteristics
and treatment response of the patients diagnosed with CIDP vari-
ants with those of the patients diagnosed with typical CIDP using
the 2021 EAN/PNS clinical and electrophysiological criteria.

Database and study population

We implemented a web-based registry of Italian CIDP patients
where data from patients with a diagnosis of typical CIDP or its
variants were included. All data were included by the treating neu-
rologist in a web-based electronic database expressly prepared by
CINECA, Bologna, Italy. The diagnosis of CIDP was reviewed by
the coordinating center (P.E.D. and E.N.-O.) in accordance with the
treating neurologist, classified according to the 2010 EFNS/PNS di-
agnostic criteria, and subsequently reviewed according to the 2021
EAN/PNS criteria (A.D.L.).

We decided that a minimum of 1-year duration of symptoms and
signs specific to each CIDP form was necessary to establish a diag-
nosis of typical CIDP or its variants. This decision was made because
even typical CIDP may initially present with purely sensory or motor
symptoms, evolving over a few months to a typical sensorimotor
form [13].

In this study, we employed the same methodology as reported in
a previous study [13]. At enrollment, all eligible patients underwent
a detailed clinical history that included information about the time of
onset, distribution, and progression of signs and symptoms including
weakness, sensory symptoms, ataxia, pain, cramps, tremor, fatigue,
and cranial nerve impairment. This information was integrated with
data recorded in the patients' medical records.

The treating neurologist defined the course of the disease as
monophasic, progressive, or relapsing. A relapsing course was de-
fined as a clinical worsening after an initial improvement that was not
related to treatment suspension or dose reduction [20]. However,
some patients with a delayed worsening (>3 months) after treatment
suspension or reduction might also have been included in this group
[20]. An acute onset of CIDP was also reported and defined as a
neuropathy that was initially diagnosed as Guillain-Barré syndrome
(GBS) but that continued to progress or relapse >2 months after dis-
ease onset.

The clinical evaluation at registry enrollment included assess-
ment of muscle strength using the Medical Research Council (MRC)
sum score on 12 muscles (range=0-60). Neurological disability was
evaluated at enrollment using the Inflammatory-Rash Overall Built
Disability Scale (raw score, range=1-48) and the Inflammatory
Neuropathy Cause and Treatment (INCAT) disability scale (range=0-
10). Quality of life (QoL) was assessed using the EuroQol-5D-3L
scale, a standardized questionnaire assessing responses to five di-
mensions (mobility, self-care, usual activities, pain or discomfort, and

anxiety or depression), each with a score from 1 (best) to 3 (worst).
No barometer scale was used for overall estimation of QoL.

The results of diagnostic nerve conduction studies (NCS) per-
formed during the course of the disease as part of routine clinical
care were also included. The NCS data of each patient included in
the database were reviewed by the coordinating center and, in the
case of missing or nondiagnostic data, a complete NCS examination
was requested. Motor nerve conduction studies were asked to be
performed bilaterally in the median, ulnar, common peroneal, and
tibial nerves and to include distal and proximal (up to the elbow in
most patients) compound muscle action potential (CMAP) amplitude
(onset to peak) and duration, motor conduction velocities, distal and
proximal motor latencies, and F-wave latency. Sensory conduction
studies were asked to be performed bilaterally in the median, ulnar,
and sural nerves and to include sensory action potential amplitude,
distal latency, and conduction velocity. All nerve conductions were
performed at a temperature of at least 33°C at the palm and 30°C
at the external malleolus. Results were analyzed according to each
laboratory's range of normal values, and demyelinating parameters
were defined according to the 2021 EAN/PNS electrodiagnostic
criteria. To evaluate temporal dispersion, NCS waveforms of the
CIDP patients were reviewed and measurements were redone fol-
lowing the indications of the 2021 EAN/PNS criteria [19]. Patients
for whom nerve conduction study waveforms were not available for
revision were excluded from the analysis of temporal dispersion.

Results of previously performed examinations, including cere-
brospinal fluid (CSF) analysis and sural nerve biopsy, were reported
when available. As to CSF protein counts, we considered as upper
reference limit 50mg/dL for patients aged <50years and 60mg/dL
for those aged >50vyears [21].

Response to treatment was defined as a subjective improvement
that was objectively confirmed by an increase of at least 2 points on
the MRC sum score (range=0-60) or at least 1 point on the INCAT
score (range=0-10) [22, 23]. The response to treatment was evalu-
ated prospectively by the treating neurologist and reported in the
database.

Informed consent was obtained from all participants at enroll-
ment, and the ethical committee of each participating center ap-
proved the study. The data that support the findings of this study
are available from the corresponding author upon request.

Statistical analysis

Categorical variables were described using frequency and per-
centage and analyzed with the chi-squared or Fisher exact test.
Continuous variables were described using mean and SD, assessed
for normality with the Shapiro-Wilk test and analyzed with the t-test
(for normally distributed variables) or Wilcoxon-Mann-Whitney test
(for nonparametrically distributed variables). Significance was set at
an a-level of 0.05, and no multiple testing correction was applied.
The statistical analyses were performed using SPSS Statistics for
Windows, version 28.0 (IBM, Armonk, NY, USA).
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RESULTS
Patient selection and diagnostic criteria

The case selection process is summarized in Figure 1. By February
2023, 666 patients were enrolled in our database. Of the initial pop-
ulation, 133 patients were excluded for incomplete clinical or elec-
trophysiological data, and 28 for having an alternative diagnosis (24
anti-myelin-associated glycoprotein antibody neuropathy and four
amyloid neuropathy). In accordance with the 2021 EAN/PNS guide-
lines, we also excluded 12 patients with autoimmune nodopathy and
two patients with chronic immune sensory polyradiculopathy. After
excluding patients with a disease duration of <1year (n=27) and
patients not fulfilling the 2021 EAN/PNS electrodiagnostic criteria
for possible CIDP or CIDP (n=162), a final study population of 369
patients (329 CIDP, 40 possible CIDP) were included in the analysis.
The study population included 234 males and 135 females, aged
12-92vyears (mean=58, median=60years), with a mean disease du-
ration of 8years (range=1-52years, median=6). Mean time from
symptom onset to NCS was 5.3years (median=1.9, SD=7.72).
Figure 2 shows the frequency of typical CIDP and CIDP variants
at study entry. Notably, 124 (34%) patients fulfilled the electrodiag-
nostic criteria but did not strictly fulfill the clinical criteria for either
typical CIDP or its variants and were included under the definition of
“unclassified CIDP.” Features of this population have been reported
in a separate study [24]. Of the remaining 245 patients, according to
the 2021 EAN/PNS clinical criteria, 106 patients (29% of total 369
patients) had a diagnosis of typical CIDP, 62 (17%) had distal CIDP,

[ Italian CIDP Database (n= 666) ]

EXCLUDED (n=175)

* Incomplete electromyographic data (n= 113)
. . Incompllete cllinical (ljata (n=20)

* Alternative diagnosis (n= 28)

* Autoimmune nodopathy (n= 12)

* CISP (n=2)

v

Included CIDP patients for EAN/PNS
criteria analysis (n= 491)

EXCLUDED (n= 122)
—>» - Disease duration <1 years (n= 27)
* Not fulfilling EAN/PNS criteria (n= 95)

[ Included CIDP patients (n= 369) ]

FIGURE 1 Case selection flowchart. CIDP, chronic inflammatory
demyelinating polyradiculoneuropathy; CISP, chronic immune
sensory polyradiculopathy; EAN/PNS, European Academy of
Neurology/Peripheral Nerve Society.

28 (7%) had multifocal or focal CIDP, four (1%) had sensory CIDP, 27
(7%) had sensory-predominant CIDP, 10 (3%) had motor CIDP, and
eight (2%) had motor-predominant CIDP.

Comparison of the clinical and electrophysiological
characteristics and treatment response of CIDP
variants and typical CIDP

The clinical and electrophysiological features of CIDP patients di-
agnosed according to the 2021 EAN/PNS criteria are summarized
in Table 1. Each CIDP variant was compared to the typical CIDP
population.

Distal CIDP patients were characterized by an older age at
onset (54 vs. 48years, p=0.027), no cranial nerve involvement
(0% vs. 28%, p<0.001), less impairment and disability measured by
the MRC sum score (55 vs. 52, p=0.003), INCAT score (2.2 vs. 3.5,
p <0.001), and Rasch-built Overall Disability Scale (RODS; 35 vs. 32,
p=0.029), better quality of life on the EuroQoL-5D-3L scale (7.6 vs.
8.3, p=0.032), and more frequent distal CMAP amplitude reduction
on NCS (69% vs. 52%, p=0.027).

Patient with multifocal/focal CIDP had shorter disease duration
at enrollment (5 vs. 10years, p <0.001), and less frequently reported
pain (14% vs. 37%, p=0.023), fatigue (21% vs. 64%, p<0.001), and
ataxia (14% vs. 42%, p=0.008). They had less severe impairment and
disability by the MRC sum score (mean=56 vs. 52, p<0.001) and
INCAT score (mean=2.1 vs. 3.5, p<0.001), less frequently reduced
motor conduction velocities (14% vs. 48%, p=0.001) and prolonged
F-wave latency (4% vs. 24%, p=0.040). They also had less frequently
increased CSF proteins (55% vs. 78%, p=0.023) and had lower CSF
protein levels (64 vs. 113mg/dL, p=0.003).

Patients diagnosed with sensory CIDP had less severe impair-
ment and disability by the MRC sum score (60 vs. 52, p<0.001)
and INCAT score (0.5 vs. 2.5, p<0.001). Patients with sensory-
predominant CIDP had a shorter disease duration at enrollment (5
vs. 10years, p=0.018), were older at disease onset (mean=58 vs. 48,
p<0.001), less frequently reported fatigue (30% vs. 64%, p=0.002),
and did not report cranial nerve involvement (0% vs. 28%, p <0.001)
or tremor (0% vs. 16%, p=0.026). They had less severe impairment
and disability by the MRC sum score (mean=60 vs. 52, p<0.001),
INCAT score (mean=1.3 vs. 3.5, p<0.001), and RODS (mean=41 vs.
32,p<0.001), and reported better QoL on the EuroQol-5D-3L scale
(7.1 vs. 8.3, p=0.019). Steroid therapy was administered to two sen-
sory CIDP patients, without an evident clinical response, whereas
eight of 11 patients (73%) with sensory-predominant CIDP improved
after steroid therapy.

Patients with motor and motor-predominant CIDP did not re-
port ataxia (0% vs. 42%, p=0.013 and p=0.022), and those with
motor-predominant CIDP had a younger age of disease onset (33 vs.
48years, p=0.023). None of three patients with pure motor CIDP
treated with steroids improved after this therapy, whereas both
treated patients with motor-predominant CIDP improved after this
therapy.
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FIGURE 2 Clinical diagnosis of
chronic inflammatory demyelinating
polyradiculoneuropathy (CIDP) according
to the 2021 European Academy of
Neurology/Peripheral Nerve Society 7%
(EAN/PNS) clinical criteria for CIDP in
369 patients fulfilling the 2021 EAN/

PNS electrodiagnostic criteria for possible
CIDP.

17%

DISCUSSION

The 2021 EAN/PNS clinical criteria provided clear and detailed
definitions of each CIDP variant, representing a step forward com-
pared to the 2010 EFNS/PNS criteria, where these variants were
not clearly defined. The EAN/PNS criteria were also found to be
more specific but less sensitive than the EFNS/PNS criteria [25,
26]. Among the changes made in the EAN/PNS criteria compared
to the EFNS/PNS criteria, some were found to be disadvanta-
geous, whereas others were effective in terms of diagnostic gain
[25]. In a disease causing severe disability and for which therapies
may be expensive, such as CIDP, both under- and overdiagnosis
are inconvenient. We recently reported that a large proportion
of patients fulfilling the 2021 EAN/PNS electrodiagnostic (and in
some cases also the supportive) criteria for CIDP do not strictly
meet the clinical criteria. These forms have been termed unclassi-
fied CIDP [24]. In our population, the combined frequency of CIDP
variants defined according to the 2021 EAN/PNS guidelines (57%)
was higher compared to that of typical CIDP (43%) and to what
was previously reported using the 2010 EFNS/PNS criteria (18%)
[13]. This difference mainly reflects the exclusion of patients with
unclassified CIDP from the typical CIDP group, as the inclusion
of these patients would have led to a proportion of patients diag-
nosed with CIDP variants of 38% versus 62% with typical CIDP.
Approximately 90% of the patients with unclassified CIDP in our
cohort had clinical presentation resembling typical CIDP but in
which some segments of the four limbs (e.g., proximal areas of the
upper limbs) were unaffected by weakness ("incomplete typical
CIDP") [24].

Several recent lines of evidence suggest that typical CIDP
and its variants may have differences in their pathogenesis.
Electrophysiological, nerve imaging, and nerve biopsy studies
have shown for instance that the distribution of lesions and the
pattern of demyelination in the peripheral nervous system are
different among the individual CIDP forms [5, 14]. Our study con-
firmed previous reports of milder symptomatology and lower lev-
els of disability and impairment in patients with distal, multifocal,

2%

= Unclassified CIDP

= Typical CIDP

= Distal CIDP

= Multifocal CIDP

= Sensory CIDP

m Sensory-predominant CIDP
= Motor CIDP

= Motor-predominant CIDP

29%

sensory, and sensory-predominant CIDP [4, 5, 13, 14, 27]. Focal and
sensory-predominant CIDP presented a shorter disease duration at
enrollment, which may, in part, be attributed to the phenotypic pro-
gression to typical CIDP commonly observed among CIDP variants
following disease onset [13]. In addition, patients with multifocal
CIDP had lower levels of CSF proteins, and less frequent reduced
motor conduction velocity and prolonged F-wave latencies. Even if
motor conduction blocks are considered a common feature in LSS,
their frequency was not significantly higher in our population. We
also did not observe a different response to immune therapies in
patients with multifocal CIDP compared to those with typical CIDP.
Unclassified CIDP forms were reported to show a better treatment
response compared to typical CIDP [24]. Their exclusion from the
typical CIDP group may explain the lower than expected treatment
response in the typical CIDP group, hence leading to the overes-
timation of treatment response of clinical variants [25]. When we
repeated the analysis including patients with unclassified forms in
the typical CIDP group, the response to therapy was higher than in
patients with multifocal CIDP (75% vs. 52%, p=0.029). These find-
ings reinforce previous electrophysiological and pathological evi-
dence indicating that in patients with LSS/multifocal CIDP, lesions
are preferentially localized in the middle nerve trunk, suggesting that
a different pathogenic mechanism may be involved in LSS/multifo-
cal CIDP compared to typical CIDP [5, 14, 27]. The lower treatment
responses observed in the CIDP variants may, however, also be at-
tributed to their higher baseline MRC and INCAT scores compared
to typical CIDP, which could limit the extent of observable improve-
ment by these assessment metrics.

The results of previous studies on the response to therapy in
DADS were quite controversial, with some studies showing a re-
duced response to therapy and to intravenous immunoglobulin
(IVlg) compared to typical CIDP [5, 13], whereas others did not [9,
28]. There was also some heterogeneity in the reported distribu-
tion of electrophysiological and pathological abnormalities, with
some studies showing similar features to typical CIDP and others
to multifocal CIDP [5, 9, 28]. With the only exception of a more fre-
quent presence of distal CMAP amplitude reduction, we did not find
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Limitations of our study include the retrospective nature of
the data, possible selection bias, especially when dealing with
nontypical cases, and lack of standardization in the conduction
of NCS. Moreover, most of the patients included in the database
were enrolled before the publication of the 2021 EAN/PNS cri-
teria; therefore, response to treatment was confirmed using only
an impairment or a disability measure. Finally, given the explor-
atory nature of this study and the relatively reduced sample size
within CIDP variant subgroups, multiple testing correction was
not applied.

This study confirms that the 2021 EAN/PNS criteria allow a
clearer definition of the CIDP variants and the identification of some
forms, multifocal and motor CIDP, with a different response to ther-
apy compared to CIDP. It also confirms the reduced disability of pa-
tients with the CIDP variants compared to those with the typical
form. This information, in clinical practice, allows for more precise
individualization of therapy and more accurate counseling of pa-
tients regarding their prognosis. Moreover, a more precise definition
of the individual variants could lead to easier diagnoses, preventing
the insufficient recognition of these forms in clinical practice, which
is one of the reasons for the frequent misdiagnosis of CIDP. Finally,
the study confirms previous observations of a different distribution
of electrophysiological abnormalities in peripheral nerves and a
lower frequency of increased CSF proteins in patients with multi-
focal CIDP compared to typical CIDP, reinforcing the hypothesis of
a less frequent proximal impairment in the multifocal compared to

typical form.
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