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Table 5. Comparison of age at onset with CSF findings and OCBs in MS patients from Hokkaido and Kyushu.

been observed in Western countries.” Thus, the latitude
of the region in which MS patients reside may be a
factor inducing OCB production. On the other hand,
OCB positivity, even in Hokkaido, was not as high as
that recorded in Western countries, where it is has been
reported to be >90%.7 The four dichotomized mag-
netic resonance imaging (MRI) parameters proposed
by Barkhof et al.:>> (1) the presence of at least one
gadolinium-enhancing lesion or nine T2 hyperintense
lesions, (2) the presence of at least one infratentorial
lesion, (3) the presence of at least one juxtacortical
lesion, and (4) the presence of at least three periven-
tricular lesions, are highly accurate for the diagnosis of
MS in patients with a clinically isolated syndrome in
Western countries.?? OCB positivity was slightly
higher in patients with Barkhof brain lesions; how-
ever, OCB positivity, even in typical MS patients, did
not reach the rate observed in Western countries.

The HLA-DRBI%*04:05 allele is reportedly a risk factor
for younger age at disease onset, lower EDSS scores,
and lower frequencies of MS-like brain lesions among

Japanese MS patients.!> Furthermore, it has been
reported that HLA-DRBI*04:05-positive MS patients
have a tendency for lower frequencies of OCB positiv-
ity/increased IgG index compared with HLA-
DRB1%*04:05-negative MS patients, ! and
HLA-DRBI*04:05 has been associated with OCB-
negative MS in Japanese populations.? Similar findings
have been reported in Sweden, where the HLA-
DRBI*04:04 allele has been associated with OCB-
negative MS patients, although the HLA-DRBI*04:05
allele is rare in northern Europe.!¢ HLA-DRBI*04:04
and *04:05 alleles are closely related in terms of
genetic sequence.’® It has been speculated that the two
genomic-level associations share the same functional
basis and that OCB-negative MS is the same entity
across populations.’® On the other hand, there is a
strong association between the HLA-DRBI*15 allele
and OCB positivity,>!%18 and an association between
the DRB1*1501 allele and higher levels of CSF inflam-
mation, as assessed by IgG synthesis levels.3! In the
present study, HLA-DRB1*15.:01-positive MS patients
without the HLA-DRBI*04:05 allele exhibited a
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significantly higher prevalence of OCB positivity than
HLA-DRBI1*04:05-positive MS patients without the
HLA-DRBI1*15:01 allele. In addition, logistic regres-
sion analysis revealed that MS patients who carried the
HLA-DRBI1*15:01 allele exhibited a trend for being at
a higher risk of OCB positivity, whereas those who car-
ried the HLA-DRB1#04:05 allele were at a lower risk.
In other words, it was considered that the HLA-
DRB1*15:01 allele has a positive impact on the fre-
quency of OCB positivity/increased 1gG index and that
HLA-DRB1#04:04 and *04:05 alleles have a negative
impact on the frequency of OCB positivity. However,
there is no clear latitudinal distribution of the HLA-
DRBI1*15:01 allele globally,”® and our data demon-
strated  that the phenotype  frequencies  of
HLA-DRBI*04:05 and *15:01 alleles arc similar
between Hokkaido and Kyushu. Taken together, our
results suggest that latitude and HLA-DRBI alleles
have an independent impact on the emergence of CSF
IgG abnormalities in Japanese patients with MS.

Regarding the difference in positive CSF findings or
OCB positivity between patients from Hokkaido and
Kyushu, factors other than HLA-DRBI*04:05 and
*15:01 alleles may influence the latitudinal differ-
ences observed for these CSF findings. An alternative
hypothesis is that sunlight exposure and/or vitamin D
status influence the propensity to develop central nerv-
ous system (CNS)-resident oligoclonal B-cell popula-
tions that are responsible for OCB synthesis.!* In
addition, a distinct infection rate of ubiquitous patho-
gens, such as Helicobacter pylori and Chlamydia
pneumoniae, between Hokkaido and Kyushu may
underlie the latitudinal differences in CNS IgG abnor-
malities in MS patients, because these bacteria can
affect this parameter.’

It has been reported that OCBs are associated with a
worse MS prognosis.'3333* However, no significant
difference in prognosis between OCB-positive and
-negative MS patients has been reported.!633 A
Japanese study reported no significant differences in
disease prognosis (which was evaluated using the
progression index) between OCB-positive and -nega-
tive MS patients.® In the current study, disease prog-
nosis evaluated using MSSS was not significantly
different between OCB-positive and -negative MS
patients both in Hokkaido and Kyushu. Thus, in
Japanese MS patients, disease progression may not be
affected by the presence of OCBs.

Regarding the association between age at onset and
OCB positivity, a previous study reported that MS
patients with OCBs have younger age at onset than
OCB-negative patients.!* However, another study

found no significant differences in age at onset,
although there was a trend in favor of younger age at
onset in OCB-positive patients (p = 0.0866).% In our
study, no significant differences in age at disease
onset were found in patients from Hokkaido or
Kyushu. These contrasting results between the studies
may be due to the differences in sample size or ethnic
background. Further studies are required to address
the association between age at onset and OCB
positivity.

It is considered that OCBs are not merely the terminal
result of a targeted immune response in MS; rather,
they represent a component of active B-cell immunity
that is dynamically supported on both sides of the
blood-brain barrier’® and result from intrathecal anti-
gen-driven immune responses.’”’ However, the target
antigens remain unclear and the pathological signifi-
cance of intrathecally produced IgG remains specula-
tive.!? The reasons for the existence of latitudinal and
regional/ethnic differences in OCB positivity remain
unclear, and it is speculated that some environmental
factors (e.g. vitamin D) may be responsible. Further
studies are required to address the immunological func-
tion of OCBs.

In this study, sample collection was not entirely rand-
omized, and the sample size was only moderate. These
factors are potential limitations to this study and might
not provide data representative of the entire country.
Data in several other regions between Hokkaido and
Kyushu are needed to confirm differences of OCB
positivity by latitude in Japan. On the other hand, the
sensitivity of IgG index is lower than that by detection
of CSF OCB in MS;? however, in our study, the sen-
sitivity of “positive CSF findings” was higher than
that of OCB positivity. The exact reason is unclear;
however, ethnic differences may have affected the
result. Further studies are required to answer these
questions.

In conclusion, our study indicates that a north-south
gradient in OCB positivity in MS patients may be
common in Japan and Western countries, although
OCB positivity in Japan, even in northern Japan,
where a high prevalence of OCB positivity was
shown, is lower than that observed in Western coun-
tries. The HLA-DRBI*15:01 allele is facilitative,
whereas the HLA-DRB1*04:05 allele is protective for
abnormal IgG production in Japanese MS patients
regardless of the latitude.
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A nationwide survey of combined central
and peripheral demyelination in Japan
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ABSTRACT

Objectives To clarify the clinical features of combined
central and peripheral demyelination (CCPD) via a
nationwide survey.

Methods The following characteristics were used to
define CCPD: T2 high-signal intensity lesions in the
brain, optic nerves or spinal cord on MRI, or
abnormalities on visual-evoked potentials; conduction
delay, conduction block, temporal dispersion or F-wave
abnormalities suggesting demyelinating neuropathy
based on nerve conduction studies; exclusion of
secondary demyelination. We conducted a nationwide
survey in 2012, sending questionnaires to 1332 adult
and paediatric neurology institutions in Japan.

Results We collated 40 CCPD cases, including 29
women. Age at onset was 31.7+14.1 years (mean=SD).
Sensory disturbance (94.9%), motor weakness (92.5%)
and gait disturbance (79.5%) were common. Although
cerebrospinal fluid protein levels were increased in
82.5%, oligoclonal IgG bands and elevated I1gG indices
were detected in 7.4% and 18.5% of cases,
respectively. Fifteen of 21 patients (71.4%) had
abnormal visual-evoked potentials. Antineurofascin 155
antibodies were positive in 5/11 (45.5%).
Corticosteroids, intravenous immunoglobulins and
plasmapheresis resulted in an 83.3%, 66.7% and
87.5% improvement, respectively, whereas interferon-3
was effective in only 10% of cases. CCPD cases with
simultaneous onset of central nervous system (CNS) and
peripheral nervous system (PNS) involvement exhibited
greater disability, but less recurrence and more frequent
extensive cerebral and spinal cord MRI lesions compared
to those with temporarily separated onset, whereas optic
nerve involvement was more common in the latter.
Conclusions CCPD shows different characteristics from
classical demyelinating diseases, and distinctive features
exist between cases with simultaneous and temporarily
separated onset of CNS and PNS involvement.

INTRODUCTION

Inflammatory demyelinating diseases are immune-
mediated inflammatory disorders of the nervous
system, which are divided into two categories:
those affecting the central nervous system (CNS),
such as acute disseminated encephalomyelitis
and multiple sclerosis (MS) and those affecting the
peripheral nervous system (PNS), including
Guillain-Barré syndrome and chronic inflammatory
demyelinating polyradiculoneuropathy (CIDP).

Demyelinating diseases usually affect either the
CNS or PNS, possibly because the relevant auto-
immune cells recognise only CNS or PNS antigens.
However, it has occasionally been reported that
patients with demyelination in the CNS or PNS
also exhibit demyelination in the other nervous
system. It was reported that 13 of 150 patients
with MS had symptoms related to peripheral neur-
opathy and 4 had demyelinating polyneuropathy.’
In addition, 5§ of 100 patients with CIDP had
symptomatic CNS involvement.> Demyelinating
conditions affecting both the CNS and PNS are
described using various diagnostic names, such as
combined central and peripheral demyelination
(CCPD), CIDP with CNS involvement and CIDP
with multifocal CNS demyelination.> Although
case reports or a small series of studies of such cases
have been repeatedly found in the literature,*"”
whether such conditions represent a distinct disease
entity remains to be determined. Since large-scale
epidemiological studies on this condition have
never before been performed, we conducted a
nationwide survey in Japan to uncover the demo-
graphic features of CCPD.

METHODS

Procedures

In this survey, CCPD was defined as fulfilling the

following criteria:

1. CNS involvement criterion: T2 high-signal
intensity lesions in the brain, optic nerves or
spinal cord on MRI, or abnormalities on
visual-evoked potentials (VEPs).

2. PNS involvement criterion: conduction delay,
conduction block, temporal dispersion or
F-wave abnormalities, suggesting peripheral
demyelinating neuropathy according to nerve
conduction studies (NCS). In the present study,
it was mandatory that among median, ulnar and
tibial nerves, at least two nerves had the afore-
mentioned abnormal findings suggestive of
demyelination.

3. Exclusion criterion: secondary demyelinating
diseases or changes, such as infectious diseases
(eg, human T lymphocyte trophic virus type
1-associated myelopathy, syphilis, neuroborrelio-
sis, HIV infection or progressive multifocal
leucoencephalopathy), pre-existing inflammatory
diseases (eg, sarcoidosis, Behcet’s disease,
Sjdgren’s syndrome, vasculitis or other collagen
diseases), mitochondrial disease, metabolic/toxic
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diseases (eg, vitamin deficiency, amyloidosis, chronic alcohol-
ism, diabetes mellitus or subacute myelo-opticoneuropathy due
to clioquinol intoxication, cervical spondylotic myelopathy, syr-
ingomyelia, spinocerebellar degeneration, multiple myeloma,
other tumours, inherited diseases (eg, leucodystrophies), cere-
brovascular disease and non-specific lesions on T2-weighted
MRI (eg, leucoaraiosis). In our previous study on CCPD,® all
seven CCPD cases fulfilled the EFNS/PNS criteria for CIDP
and six cases met the McDonald criteria (2011) for MS.*” 20
Therefore, we did not exclude patients who eventually met
either MS or CIDP criteria for the present survey.

Patients with CCPD who visited adult or paediatric neurolo-
gists between 2007 and 2011, and met the aforementioned
diagnostic criteria were surveyed in 2012. The survey was con-
ducted in two steps. First, a primary questionnaire sheet was
sent to 1332 institutions in Japan, which included educational
facilities accredited by the Japanese Society of Neurology, neur-
ology departments with two or more board-certified neurolo-
gists, neurology departments in hospitals with more than 500
beds, paediatric departments in hospitals with any board-
certified paediatric neurologist and departments of paediatrics
in medical schools. A response was received from 671 institu-
tions (50.3%), of which 41 institutions reported 57 cases. In the
second step, a survey using a detailed questionnaire sheet about
each patient was sent to the institutions that reported the CCPD
cases. This questionnaire requested the age at onset, sex, history
of preceding diseases, habitation area, mode of onset, clinical
signs and symptoms, Hughes functional scale scores (grade 0:
normal; grade 1: minimal symptoms and signs, able to run;
grade 2: able to walk § m independently; grade 3: able to walk
5 m with the use of aids; grade 4: chairuser or bedbound; grade
5: requires assisted ventilation; grade 6: dead)?* at the peak and
in remission, laboratory findings, MRI findings of the brain and
spinal cord, VEP and NCS findings, differential diagnosis, clin-
ical course, treatment and outcomes. In this second survey, 54
of 57 cases (94.7%) were collated from 38 institutions (92.7%).

Among 54 cases collated, 14 cases were excluded for the fol-
lowing reasons: four cases did not meet CNS involvement cri-
teria; four cases did not meet PNS involvement criteri/a; two
cases lacked basic clinical data; two cases were experienced
outside the term of this survey; and two cases were strongly sus-
pected of having other diseases (cerebral vascular disease in one
and leucodystrophy in another). In the present survey, CNS and
PNS symptoms developed less than 2 months apart were
regarded as simultaneous or sequential onset of both CNS and
PNS involvement. The mode of onset was defined as acute
(reaching a maximum intensity within 1 week), subacute (reach-
ing a maximum intensity after 1 week to 1 month) or chronic
(reaching a maximum intensity after 1 month).

Statistical analysis :

Continuous variables were summarised by descriptive statistics,
and categorical variables were summarised using counts of
patients and percentages. For comparisons between two groups,
qualitative variables were analysed using Fisher’s exact test.
Continuous variables that followed a parametric distribution
were analysed with Student’s t tests, whereas non-parametric
variables were analysed with the Mann-Whitney U test.

RESULTS

Baseline characteristics

The demographic features of 40 patients with CCPD are sum-
marised in table 1. The mean age at onset was 31.7+14.1 years
(range: 8-59 years), with disease duration of 137.9+124.8 months.

Downloaded from http:/jnnp.bmj.com/ on March 10, 2015 - Published by group.bmj.com

Table 1 Demographic features of 40 patients with CCPD

Basic demographics - o o - N=40
Sexratio (male/female) : 11:29
Age at onset (years, meanzSD) ; 31,7144
* Age at examination (years, mean+SD) 36.5:14.6
Follow-up period (months, meanxSD)* 93.0+£91.8
Disease duration (months, mean=SD)*. 137.9+124.8
Mode of onset /N (%)

~ Acute .. - 6131 (19.4) -

Subacute 14/31(45.2)
Chronic 11/31(35.5)
Clinical course n/N (%)
Monophasic - ©.-10/38 (26:3)
Relapse—remitting - 20/38 (52.6)
Chronic progressive 8B8 1)
Initial symptoms  n/N (%)

1538 (39.5)
15/38 (39.5)
- 838 (21.0)

niN.(%).
27140 (67.5)
35/40 (87.5)

Related to CNS involvement -
Related to PN‘S’ involvement
Simultaneous or sequenfial
Fulfilment of MS or:CIDP criteria
McDonald criteria for Ms.
EFNS/PNS definite riteria for CIDP

Symptoms and signs during the entire course n/N (%)
Seizuret 3/40 (7.5)
Mental disturbancef - 5/40 (12.5)

Visual disturbancet ~ 19/40 (47.5)
Right . 119 (53).

left o : 8/19 (42.1)
Bilateral 10/19 (52.6)

Cranial nerve involvement (other than the optic nerves)
Motor weakness¥
Hemiplegiat
Paraplegiat -
Weakness of 4 extremities§
Muscle atrophy§
‘Respiratory disturbance .
Gait disturbance
. Cerebellar ataxiat
Sensory.disturbance
Half-body involvementt
Sensory levelt
Glove and stocking type§ i

17/39 (43.6)
37/40 (92.5)
10736 (27.8)
6/36 (16.7)
24136 (66.7)
11/40 (27.5)
3/40 (7.5)
31739 (79.5)
10/38 (26.3)
37/39 (94.9)
5/37.(13.5)
14/37.37.9)
22137 (59.4)

Other types 3/37 (8.1)
Deep tendon reflexes

‘Hyporeflexiag 26/40 (65.0)

Normal - 1/40 (2.5)

Hyper-reflexiat 9/40 (22.5)

Both hyporeflexia and hyper-reflexia 4/40 (10.0)

18/40 (45.0)
18/38 (47.4)

Pathological reflexest
Sphincter disturbancet

*Two patients’.data were missing.

tSymptoms derived from CNS involvement.

Detail of motor weakness in one patient was unknown.

§Symptoms derived from PNS involvement.

CCPD, combined central and peripheral demyelination; CIDP, chronic inflammatory
demyelinating polyradiculoneuropathy; CNS, central nervous system; n, number of

involved cases; N, number of cases collated; MS, multiple sclerosis; PNS, peripheral
nervous system. :

The male to female ratio was 1:2.6 (11/29). The mode of onset
was acute in 19.4%, subacute in 45.2% and chronic in 35.5%.
Clinical courses were monophasic in 10 (26.3%), relapsing
remitting in 20 (52.6%) and chronic progressive in 8 (21.1%)

2 Ogata H, et al. J Neurol Neurosurg Psychiatry 2015,0:1-8. doi:10.1136/jnnp-2014-309831
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cases. Four patients had antecedent infections, of which three
had respiratory infections and one had an alimentary infection.
Only one patient developed CCPD after a vaccination (details of
the vaccination are unknown). In the present survey, 67.5% (27/
40) of the patients with CCPD met the McDonald criteria®® for
MS, while 87.5% (35/40) fulfilled the EFNS/PNS definite cri-
teria for CIDR®

Neurological symptoms and signs

The initial symptoms related to CNS involvement, such as visual
disturbance, hemiplegia and hemibody sensory disturbance,
were observed in 15 cases (39.5%), those related to PNS
involvement, such as weakness and sensory disturbance of four
extremities, in 15 cases (39.5%), and those related to both CNS
and PNS involvement (simultaneous or sequential occurrence)
in 8 cases (21%). The most common symptom/sign during the
entire course was sensory disturbance (94.9%), the second most
common symptom/sign was motor weakness (92.5%) and the
third was gait disturbance (79.5%). Visual disturbance was
observed in nearly half of the patients, with approximately 50%
exhibiting bilateral involvement. Overall, cranial nerves were
affected in 30/40 (75%) cases and optic nerves were the most
commonly affected (19/30, 63.3%; see online supplementary
table). Hyporeflexia and hyper-reflexia were seen in 65% and
22.59%, respectively, while four patients had both, depending on
what was examined. Pathological reflexes were found in 45%
and sphincter disturbance was present in 47.4%. About one-
fourth of the patients showed muscle atrophy and cerebellar
ataxia. Mental disturbance, seizure and respiratory disturbance
were only occasionally observed.

Laboratory findings of peripheral blood and cerebrospinal fluid

Increased C reactive protein levels were found in only 10.5% of
the cases and none of the patients had abnormal glycated

Table 2 Laboratory findings in 40 patients with CCPD

n/N (%)

Blood
High HbA1c level 0/37.(0)
CRP level >1.0 mg/dL 4/38 (10.5)
Hyperthyroidism ; 137 2.7)
Hypothyroidism : 3/37 (8.1)
Rheumatoid factor : 131 (3:2)
ANA >1:160 1/31.3.2)
Anti-SS-A Ab 0735 (0)
Anti-SS-B Ab 0735 (0)
MPO-ANCA 1127 3.7)
PR3-ANCA i 0/25 (0)
Anti-AQP4 Ab 0/29 (0)
Antiganglioside Ab 2124 (8.3)
Antineurofascin155 Ab 5/11 (45.5)
Monoclonal gammopathy 1/28 (3.6)
CSF

Amounts of protein >40 mg/dL 33/40 (82.5)
Cell counts >5/L : 11/40 (27.5)
Albuminocytological dissociation 23/40 (57.5)
OB : : 2127 (1.4
Increased IgG index level 5/27 (18.5)

Ab, antibodies; ANA, antinuclear antibody; AQP4, aquaporin 4; CCPD, combined
central and peripheral demyelination; CRP, C reactive protein; CSF, cerebrospinal fluid;
HbA1¢, glycated ‘haemoglobin; MPO-ANCA, myeloperoxidase-antineutrophil -
cytoplasmic-antibody; ‘N, number of cases collated; N, humber of involved cases; OB,
oligoclonal IgG bands; PR3-ANCA, proteinase-3-antineutrophil cytoplasmic antibody.

haemoglobin levels (table 2). Few patients had common auto-
antibodies. Antiaquaporin 4 (AQP4) antibodies were not
detected in any of the patients, whereas antineurofascin155
antibodies were found in 5/11 (45.5%). Epstein-Barr virus,
herpes simplex virus, varicella zoster virus and mycoplasma
were negative in all examined cases. Cerebrospinal fluid (CSF)
protein levels were increased in 82.5% of the cases, while pleo-
cytosis was present in 27.5%, indicating albuminocytological
dissociation in 57.5%. The CSF oligoclonal IgG band positivity
rate was only 7.4% and an elevated IgG index was found in
18.5% of the cases.

Neuroimaging, VEP and NCS findings

Following MRI examination, cerebral, cerebellar, brainstem and
optic nerve lesions were detected in 75%, 15%, 32.5% and
17.5%, respectively (table 3). Among cases with cerebral lesions,
36.7% had nine or more lesions. Large lesions (>3 cm in diam-
eter) were observed in 25% and gadolinium (Gd)-enhanced
lesions were found in only 17.5%. Spinal cord lesions were
found in 30/40 (75%) and the lesions in 11 cases were
Gd-enhanced. Longitudinally extensive spinal cord lesions
(LESCLs), extending three or more vertebral segments, were
present in 3/40 (7.5%). VEPs were abnormal in 15/21 patients
(71.4%) and bilaterally observed in 53.3% of these. Based on
neurological, MRI and VEP findings, the involvement of mul-
tiple affected CNS sites (either two or three sites among the
brain, optic nerves and spinal cord) was found in 70% of

Table 3 = MRI and VEP findings in 40 patients with CCPD

n/N (%)
MRI
Cerebral lesions - ; 30/40 (75.0)
<3 6/30 (20.0)
4-8 13/30 (43.3)
>9 : ; s 11/30 (36.7)
Gd-enhancement 7140 (17.5)
.- Lesions larger than 3 cm 10/40 (25.0)
Cerebellar lesions 6/40 (15.0)
Gd-enhancement 2/40 (5.0)
Brainstem lesions 13/40 (32.5)
- Gd-enhancement 3/40 (7.5)
Optic nerve lesions 7/40 (17.5)
Gd-enhancement 1/40 (2.5)
Spinal cord lesions 30/40 (75.0)
- LESCLs 3/40 (7.5)
Gd-enhancement 11/40 (27.5).
VEPs :
Abnormal findings 1521 (71.4)
Right 215 (13.3)
Left : : 5/15 (33.3)
Bilateral : 8/15 (53.3)
Affected CNS sites : E
Brain only 4/40 (10.0)
Optic nerves only 1/40(2.5)
Spinal cord only 7140 (17.5)
Brain+optic nerves 5/40 (12.5)
Brain-+spinal cord 13/40 (32.5)
Optic nerves-spinal cord 2/40 (5.0)
Brain+optic nerves+spinal cord 8/40 (20.0)

CCPD, combined central and peripheral demyelination; CNS, central nervous system;
Gd, gadolinium; LESCLs, longitudinally extensive spinal cord lesions; N, number of
cases co[lated; N, number of involved cases; VEPs, visual-evoked potentials.
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Table 4 Abnormal flndmgs of NCS in 40 pa’nents with CCPD

_ Tibalt

_ Totalt ~ Mediant . Ulnart ‘ Sural*

“Motor nerve ; o o -

 Decreased MCV 31/40 (77.5) 55/69 (79.7) 47066 (7112) 46063 (73.0)

Prolonged distal latency 21/40 (52.5) 31/67 (46.3) 28062 (45.2) 122159 (37.3)

Decreased or absent CMAP ~ - 22/40 (55.0) 1970270 26169 (37.7) 44170 (62.9)

Conduction block 11740 (275) 20064 (313) 22061 (36.1) 20/59 (33.9)

‘Temporal dlspersron , ‘1'6/40 (40.0) 23/67 (34.3) 27164 (42.2) 23/58(39.7)
- Prolonged F-wave latency =~ 2840 (70.0) - 38/54 (70.4) 29/45 (644) 3441 (82.9)

Decreased. F-wave occurrence 19/40 (4755) - 28/58 (48:3) 24/50 (48.0) 2150 (420)

Decreased SCV 17/40 (42.5) 2053377 30/49(612) 17138 (44.7)

Decreased or absent SNAP. 35/40 (87.5) 41/66 (62.1) -~ 50/68 ‘(73 5)

4360 (71.7)

* tPatients with indicated abnormalities in any one of the three nerves were regarded as abnormal (numbers of abnormal patients/tota! numbers of patlents examlned)

£Numbers of abnormal nerves/total numbers of nerves examined.

CCPD, combined central and peripheral demyelination; CMAP, compound muscle action potential; MCY, motor nerve conductlon velocxty NCS nerve. conduction study SCV, sensory

nerve conduction velocity; SNAP, sensory nerve action potential.

patients with CCPD, while isolated involvement of the brain,
optic nerve lesions or spinal cord was present in 10%, 2.5%
and 17.5%, respectively. Devic type (optic-spinal) involvement
was observed in only 5%. In motor NCS, decreased motor
nerve conduction velocity and prolonged F-wave latency were
the most common findings, and were observed in 77.5% and
70% of patients with CCPD, respectively (table 4). Abnormal
compound muscle action potential amplitude, prolonged distal
latency and decreased F-wave occurrence were detected in
approximately half of the patients. Conduction block and tem-
poral dispersion were detected in 27.5% and 40%, respectively.
In sensory NCS, decreased or absent sensory nerve action
potential was recognised in as much as 87.5%, while decreased
sensory nerve conduction velocity was present in 42.5%.

Treatment and prognosis

Patients with CCPD were most commonly treated with either
intravenous or oral corticosteroids, followed by intravenous
immunoglobulins, resulting in 83.3%, 75% and 66.7% improve-
ment, respectively (table 5). Plasmapheresis was performed in
only eight patients, of whom seven (87.5%) improved. By con-
trast, interferon-B (IFN-B) was effective in only one patient and
the disease was actually exacerbated in three patients. At the
illness peak, 16/40 (409%) patients with CCPD had severe dis-
ability, with a Hughes functional scale score of 4 or more, and
three required artificial ventilation (figure 1). However, after
treatment, 26 of 40 (65%) patients had no or only mild disabil-
ities (<1 Hughes functional scale score).

Table 5 Treatment response in 40 patients with CcPD

Treatment Efficacy n/N (%)
Corticosteroid pulse therapy* 3036 (83.3)
Oral coniéosteroids 21128 (75.0)' ’
Vg ; 18127 (66.7)
Plasfnkaphere‘sis : 7/8 (87.5)
IN-B 1710 (10.0)

*500 mg/day for three consecutive days were administered to two patients, while
1000 mg/day for three consecutive days were administered to the remaining patients.
CCPD, combined central and peripheral demyelination; IFN-B, interferon 8;:1Vig,
intravenous immunoglobulin; N, number of cases collated; n, number of efficacious
cases. .

Comparison of clinical features between patients with CCPD
with simultaneous or temporarily separated onset of CNS

and PNS involvement

We classified the collated patients into two subgroups according
to the pattern of onset: simultaneous or sequential involvement
of both CNS and PNS at onset (simultaneous onset group), or
temporarily separated onset of CNS and PNS involvement (tem-
porarily separated onset group). Follow-up period and disease
duration were significantly shorter in the simultaneous onset
group than in the temporarily separated onset group (44.6
+45.0 months vs 112.0£97.7 months, p=0.0316 and 56.9
+58.2 vs 169.3+128.5 months, p=0.00535, respectively; table 6).
In the temporarily separated onset group, patients who had
already been diagnosed as MS when PNS demyelination devel-
oped were seen in 9/15 (60%), while those who had already
been diagnosed as CIDP when CNS demyelination developed
were seen in 7/15 (46.7%) cases. The Hughes functional scale
scores at the peak of illness were significantly greater in the sim-
ultaneous onset group than the temporarily separated onset

(n) )
16 — B @ at the peak of illness
{ - @ in remission

1
2 3

4 5 (sci)re)

Hughes functional scale score

Figure 1 Hughes functional scale scores at the peak of illness and in
remission. Forty patients with combined central and peripheral
demyelination were evaluated by the Hughes functional scale score at
the peak of iliness and in remission. No one died because of the
disease. The post-treatment scores became significantly less than the
pretreatment scores (2.85+1.29 to 1.43+1.30, p<0.0001). All three
patients with grade 5 at the peak of illness belonged to the
simultaneous onset group.

4 Ogata H, et al. J Neurol Neurosurg Psychiatry 2015;0:1-8. doi:10.1136/jnnp-2014-309831
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Table 6': Comparlson of chmcal features between patlents w1th -~ -

'and PNS‘lnvolvement* . ,

Table 6 ‘Cc‘mtiﬁued' ,

- Temporarily.

' ;separated . Sihiultaneous

fTemp'o rarily , onset group _onsetgroup p Valuet
separated . i;:'s‘::t;:‘::;‘s et Increased IgG index level 420 200) 16 67 NS
- — i MR aN(%) n/N(%) ;
{Denibg'raphucs N30 N8 Brainlesions  2330(767)  8/8(100.0) NS
 Sex ratio (male/female) B33 2603 NS ~ Cerebral lesions 21/30(70.0)  88(100.0) NS
Age at onset (years 2944132 35 0:149 NS  lesionsmorethan -~ 5/30(167) . 5/8(625) 0018
- mean+SD) . 3am -
- Ageat exammatlon (years 355+148 ,350+141 . NS ~ Cerebellar fesions =~~~ 6/30(20.0). ~ 0/8(00) NS
. o S - - Brainstem Iesionsf . .10/30 (33.3) - 2/8 (25, 0) NS
thS-,‘ 120977 144,67—‘45-0'* 00316  Optic nerve lesions .~ 6/30/(20.0) = 1/8(125) NS
... _ Spinal cord lesions. =~ 24/30 (80.0) ~ 4/8(50.0) NS
LR LBSCls 030(00)  3B(BTS) 00066
. n/N(%) VEPs ‘,,;fn/N ©) . nIN( %),‘1‘1 .
s (25 0) e ’ - Abnormal VEP flndlngs : 14/17.(‘82.4) 4 (2,5.0)‘, o 0.05268
. "'4/8 (50 0) e G Affected NS sites “n/N (%)~ | ; nIN (%) i
o (25 0 NS - Bral_n enly~: 1/30.33) -3/8 (37.5) -0.0237
. : ey Oetnc nerves only 1/3033). - 08(0) NS
'*3/29 (103)"  68(550) 00008 spinal cord only 6130 20.0) oo, M
~19/29 (65 5) S 1[8,'('1'2',,5) 0.0140 ’ ’ Brafn+op.t|c nerves 4/30 (13.3) 1/8 (12.5) NS
.;-;7/29 (241) S1/8"(12,'S)k - NS o ;,,’Bra1.n+s’p:’nal'cor.d‘. ~9/30 (30. 0) :;’3k/8:(37.5) NS
”'n/N (%) e f;nf/N;(%) - o - Optic nerves+spinal cord = 2/30.(6.7 ~ Q/B 00 ‘, NS
aiteria - Bra|n+opt|c nerves+spmal 7130 (23 3) S 1B(125) . NS
 McDonald criteia for Ms 22730 (73. 3)*"7‘,‘4'/,8 (500) NS o ‘ .
 EFNS/PNS deﬂ criteria 26/30(86.7)  7/8(875) NS Treatment eﬁ'cacy f '?"’N (%)' oo
for CIDP - * Corticosteroid pulse 2527.(926) 6/8 (7500~ NS -
JThe number of patlents who~ 9/15‘,(60.0),7'3 - therapy : e 3 e
_had,already been L ~Ora| cortlcostero:ds L ‘~1,7120 ’(875’.0) . 4/6 (66 7), - ’_NS
Mg 1320(650)  45(8000 NS
- Plasmapheresis 5/6(83.3) 202 (100.0) - NS
i 5 (46‘7) *Two patients were excluded because their patterns of onset were undetermined. -
had already been dlagnosed, - A p value<0.05 is regarded as significant. Qualitative variables were analysed by
as CIDP when CNS - Fisher exact test. Continuous variables that follow a parametric distribution were -
demyellnatton develo ) d S analysed by Student's t test, while non-parametric variables were analysed by
Hyghes furctiona) scale sore. N30 N8 . :[(\:/]['3:,13 V!’tllg:tesy gattt;sfn the temporarily separated onset group were missin
. Atthe p’eakyofﬁlkkllness, . ;urf2,';73:i~1'14 3.75+1.39 - 0.0457 §lndlc§tesatrend (e, p<0.1). porarty sep group 9.
e Bl B ot deyeliatng poh é%'.‘iﬁ?iﬁQSrEeL't‘Rher?k‘f?!ﬁflﬁfﬂ‘é?mi'f e
frceoartencel:]a;nges after : 1'30i0,' e , 2,'25:1'16 0'0427 l(IZ]SF"j]nz?:err]eabrc?;pinalyﬂuid; IFEI-E, i)rlﬂerferon 8; IVFI)g, iz:;ravenous immunogiobusllin;
= : - : : - LESCLs, longitudinally extensive spinal cord lesions; MS, multiple sclerosis; N, number
Symptoms and,sig’ns n/N (%) /N (%) of cases collated; n, number of involved cases; NS, not significant, OB, oligoclonal
Visual disturbance’ 1930 (633) 0/8 (0.0) 0.0015 19G bands; PNS, peripheral nervous system, VEPs, vnsual evoked potentla!s
Craniayl_nervé involvement 12/29 (41.4) 5/8 (62.5) ‘ NS
(other than opti€ nerves) e .
Motor weakness 2930 (96.7). 78875 - Ns group (2.73+1.14 vs 3.75+1.39, p=0.0457). The monophasic
Muscle atrophy 9130 (30.0) 28250 NS course was more frequently observed in the simultaneous onset
Respiratory disturbance. . 0/30(0.0) ~ 3/8(375) 00066 group than the temporarily separated onset group (75% vs
Gait disturbance 2229 (759) 7815 NS 10.3%, p=0.0008), whereas the relapsing-remitting course was
Cerebellar ataxia - 1 8/30(26.7) 26333 NS more common in the temporarily separated onset group than
 Sensory distubance  30/30(1000)  57(71.4)  0.0315 the simultaneous onset group (65.5% vs 12.5%, p=0.0140).
Pathological reflexes 1330 (433) 58 (62.5) NS Visual disturbance and sensory disturbance were more com-
Sphincter disturbance 14129 (483) 317 (42.9) NS monly present in the temporarily separated onset group than
Blood : /N (%) /N (%) - the simultaneous onset group (63.3% vs 0%, p=0.0015 and
Antineurofascin 155Ab  3/8(375)  2/3(66.7) NS 100% vs 71.4%, p=0.0315, respectively), while respiratory dis-
e N=30 N=8 turbance occurred more often in the simultaneous onset group
Amounts of protein 85, 31649 12654883 NS than in the temporarily separated onset group (37.5% vs 0%,
Cell counts 456116. 06 26.0+52.3 NS p=0.0066). On MRI, cerebral lesions >3 cm and LESCLs were
: N (%) N (%) : more frequently found in the simultaneous onset group than in
Amounts of protein 24/30 (80.0) - 7/8 (87.5) ; NS the temporarily separated onset group (62.5% vs 16.7%, p=0
230.mgidL: - ' ' 0.0186, and 37.5% vs 0%, p=0.0066, respectively). For the
Cell counts 5/l 7/30,(23‘3) 35 (37'5) NS CNS affected sites, there were significantly more patients with
o8 221:095) 0510.0) NS - PNS involvement and isolated brain involvement in the simul-
Continued taneous onset group than in the temporarily separated onset
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group (37.5% vs 3.3%, p=0.0237). By contrast, no patients in
the simultaneous onset group had PNS involvement and isolated
spinal cord involvement, while six patients in the temporarily
separated group showed PNS and isolated spinal cord involve-
ment. Abnormal VEPs tended to be more frequently detected in
the temporarily separated onset group than in the simultaneous
onset group (82.4% vs 25%, p=0.0526). The Hughes func-
tional scale scores were significantly lower following immuno-
therapies compared with pretreatment scores in the temporarily
separated onset group and the simultaneous onset group (2.73
+1.14 to 1.43+1.28, p=0.0002, and 3.75+1.39 to 1.50+1.60,
p=0.0203, respectively). However, the improvement in these
scores was more remarkable in the simultaneous onset group
than in the temporarily separated onset group (2.25%1.16 vs
1.30+0.99, p=0.0427; figure 2). Even when we excluded the
patient with a history of vaccination, we obtained essentially the
same results, although the difference in the Hughes grade scores
at the peak, and the score changes after treatment between the
temporarily separated onset group and the simultaneous onset
group, were no longer statistically significant because of the
smaller sample size (data not shown).

DISCUSSION

CCPD is an extremely rare and devastating disease. We identi-
fied 40 patients throughout Japan during the study period. The
numbers of registered MS and patients with CIDP in Japan in
2011 were 16 140 and 2986, respectively.”* Even taking into
consideration the response rates (50.3% in the first survey and
94.7% in the second), patients with CCPD were a very minor
population (84 at most) among those with idiopathic demyelin-
ating disorders (likely less than 0.529% of MS and 2.8% of
patients with CIDP in Japan). The present nationwide survey is
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valuable for determining the characteristic features of CCPD.
However, the study had some limitations. Many neurologists
answered the questionnaires before the CCPD diagnostic criteria
were established. In addition, because there are no specific bio-
markers for either MS or CIDE we could not differentiate these
conditions from CCPDj instead, the number of patients who
eventually met either the established MS or CIDP criteria was
indicated. Nevertheless, the present study analysing the largest
number of patients with CCPD defined by the same criteria is
significant.

According to results from this study, CCPD was found in a
preponderance of females and young adults. However, the age
of onset ranged from 8 to 59 years, suggesting CCPD occur-
rence in a wide age range, except for elderly people. Thus, the
ages of onset for CCPD overlap with those for MS and CIDR
Subacute or chronic onset was observed more often than acute
onset, while a relapsing remitting or chronic progressive course
was more common than a monophasic course. This suggested
that a persisting inflammation affecting both the CNS and PNS
was the main form of the disease. Indeed, most patients with
CCPD reported in the literature to date show a relapsing remit-
ting or chronic progressive course.*~® 871 13-1€ Initia] symptoms
that related to either CNS or PNS involvement were equally
observed. CCPD had very high frequencies of motor weakness
(>909%), as well as sensory disturbance with various distribu-
tions. Cranial nerve involvement that included optic nerves was
also commonly seen in CCPD (75%).

The presence of widespread peripheral demyelination, as
revealed by NCS and high frequency of albuminocytological dis-
sociation, is compatible with CIDP The abundant discrete CNS
lesions which include the optic nerves and spinal cord on MRI
are consistent with MS. However, several features distinct from
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Figure 2 Comparison of treatment response in patients with combined central and peripheral demyelination with temporarily separated onset and
those with simultaneous onset of central nervous system; and peripheral nervous system involvement. CCPD Hughes functional scale scores were
significantly lower after immunotherapies compared with pretreatment scores in the temporarily separated onset group and simultaneous onset
group (2.73+1.14 to 1.43+1.28, p=0.0002 and 3.75+1.39 to 1.50+1.60, p=0.0203, respectively). By contrast, score changes were more prominent
in the simultaneous onset group than in the temporarily separated onset group (2.25+1.16 vs 1.30+0.99, p=0.0427). n=30 in the temporarily

separated onset group and n=8 in the simultaneous onset group.
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