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Abstract

Objective The aim of this study was to analyze the
clinical and laboratory features of each subtype of multi-
ple sclerosis (MS) (relapsing-remitting, primary progres-
sive, and secondary progressive) in the Tokyo metro-
politan area.

Methods and Patients  We retrospectively analyzed the
medical records of 104 consecutive patients with a diag-
nosis of MS, who had been admiited to our university
hospital from 1988 to 2002. They all met criteria for defi-
nite MS, by clinical or laboratory standards.

Results Eighty-four (80.8%) patients were classified
as having relapsing-remitting MS, while 8 patients
(7.7%) and 12 patients (11.5%) were classified as having
primary progressive MS and secondary progressive MS,
respectively. A significant female predominance existed
in the relapse-remitting MS (female : male=24:1) co-
hort, but this ratio was 1 : 1 in both primary progressive
and secondary progressive MS. The age at onset was
older in the primary progressive MS (36.6x17.1 vears of
old} population than in either the relapsing-remitting MS
(27.9+11.1) or the secondary progressive MS (27.8+11.5)
subjects. Although the duration of illness was similar
among the three types of MS, the number of exacerba-
tions in the secondary progressive (5.9+4.6) cohort was
significantly higher than that in the relapsing-remitting
MS subjects (3.2+2.6). Patients with primary progressive
MS showed a significantly higher rate of gait disturbance
(87.5%) as the initial symptom than those with relapsing-
remitting MS (23.8%), and this was thought to be due to
the higher incidence of brainstem and spinal cord lesions.
Visual disturbance as the initial symptom was frequently
noted in those with secondary progressive MS (50.0%),
while it was noted only in 29.8% and 12.5% in the relaps-

ing-remitting and primary progressive patients, respec-
tively. Primary progressive MS subjects had a higher
propensity to be wheelchair-bound (75.0%) than those
suffering from relapsing-remitting MS (1.2% ). Increased
total protein in the cerebrospinal fluid (CSF) of the sec-
ondary progressive cohort was statistically significant
compared to the relapsing-remitting cohort. The fre-
quency of oligoclonal IgGG bands was rather low in each
type of MS (17.1-33.3%). Gadolinium enhancement of
plaques on MRI was more frequently present in secon-
dary progressive MS (66.7%) than in either relapsing-
remitting MS (32.1%) or primary progressive MS
(50.0% ). Of note, the opticospinal form was found in only
16.3% of the total MS patients, a proportion less than
that in previous reports from southern Japan.

Conclusion  The present siudy confirms that while the
clinical and laboratory features of the MS patients in the
Tokyo metropolitan area are similar to those in Western
countries in most regards, features such as proportion-
ally fewer primary and secondary progressive MS pa-
tients as well as less oligoclonal IgG bands on CSF
analysis are different from those in Western countries.
(Internal Medicine 44: 560-566, 2005)
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Introduction

It has been well known that there are fewer cases of mul-
tiple sclerosis (MS) in Japan than in Western countries (1, 2).
Previous studies have also emphasized some distinel clinical
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features of Japanese MS patenls including a relatively
higher rate ol the opticospinal form of MS and a greater in-
cidence of visual loss at the onset ol illness (2-4). Recently,
clinical and laboratory features have been reported for MS
patients living in the northernmost parl, Hokkaido (42-46
degrees north latitude) (5. 6). and the southernmost part,
Kyushu (31-34 degrees north latitude) (7. 8). of mainland
Japan. As is the case in the temperate zones of the USA and
Australia. a small but statistically significant north-south gra-
dient ol MS prevalence rates exisls in Japan with proportion-
ally more opticospinal MS in the southern region of Japan
(2). Our review of the Iiterature revealed that to date there 1s
no extensive study reporting on the MS patients in the Tokyo
metropolitan area which is located at 36 degrees north lati-
tude. and is 10 the central part ol mainland Japan. 1n the pre-
sent study. we retrospectively analyzed the clinical and
laboratory features of 104 MS patients, who had been admit-
ted to our universily hospital located in the center of Tokyo
nmetropolitan area between 1988 and 2002.

Materials and Methods

Patients

The medical records of the Department ol Neurology of
Keio University Hospital in Tokyo revealed a progressive in-
crease in the number of patients who had been admitled to
this department during the period of 1988-2002, and [ulfilled
the criteria developed by Poser et al of clinically definile or
laboratory-supported definite MS (9), as shown in Fig. 1.
This figure includes multiple admissions ol some palients
due to relapses or neurological deterioration among 104 con-
seculive and unrelated patients. Thus, we retrospectively re-
viewed the medical records ol these 104 patients. One
hundred patients (96.2%) were residents of the Tokyo metro-
politan area. The other Tour patients lived in nearby suburbs.
Seventy-one patients (68.3%) were born in Tokyo metropoli-
tan area. During this period, the patients had neurological
evenls lor which neurological examination, CSF analysis,
and brain and spinal cord MRI studies were performed at our
center. The diagnosis of MS {or these patients was also com-
patible with the diagnostic crileria of MS recently recom-
mended by the International Panel on the Diagnosis of Multi-
ple Sclerosis (10).

Based on the temporal clinical profiles and laboratory
findings, the patienls were also classified into relapsing-
remitling. primary progressive, and secondary progressive
lypes, as recommended by the International Panel. Second-
ary progression was defined as a period of delerioration, in-
dependent of relapses. sustained for at least 6 months. and
that lollowed a relapsing-remitting phase (11).

Palients whose clinically localized primary lesions were
thought o be confined o only the optic nerve and spinal
cord withoutl cerebellar or cerebral symploms, were classi-
fied as having oplicospinal MS (2). Those with minor
brainstem signs. for example, nystagmus or transient double
vision, in addition (o oplic-spinal involvement, were also
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Figure 1. Changes in the number of patients with multiple scle-
rosis, who had been admitted to the Department of Neurology,
Keio University Hospital during 1988-2002. This figure in-
cludes multiple admissions of some patients due to relapses or
neurological deterioration among 104 consccutive and unre-
lated patients. Solid and open bars represent female and male
patients, respectively, Note the recent increase in the admitted
patients, especially female patients, X axis: years, Y axis: num-
ber of patients.

included in the opticospinal form (2). The remainder of the
patients, who showed involvement ol multiple sites in the
central nervous system (CNS), were classified as having the
conventional form of MS (2, 7).

We reviewed the following items: 1) clinical manifesta-
tions: 2y spinal and brain MRI1 flindings: 3) cerebrospinal
[luid (CSF) Mlindings (cell counts. total protein. 1gG index.,
oligoclonal 1gG bands). Only bands, which were detected in
30-Tfold concentraled cerebrospinal fluid by a standard
agarose gel electrophoresis method and not detected in
serum, were inlerpreted as oligoclonal 1gG bands. When
CSF studies were repealed in the same patient, only the study
performed at the peak of exacerbation was considered.

MR

In each patient, all of the MRI lilms laken between 1988
and 2002 were evaluated. All MRI studies for the brain were
performed with 5 mm thick slices using a 1.5 Tesla super-
conducling scanner (Signa, GE Medical Syslems,
Milwaukee, W1, USA) or a 0.5 Tesla scanner (Signa, GE
Medical Systems). The 1.5 Tesla scanner was used for the
most recent MRI in every patient. Whole spinal cord was
also exanuned by MRI in every patienl. Any hyperintense
areas in the brain and spinal cord on fast spin-echo T2-
weighled images with a repetition time (TR) of 4,000 ms and
an echo time (TE) of 80-100 ns were considered abnormal.
A contrast-enhanced study was also done using the spin-echo
Tl-weighted sequences (TR=320-420 ms, TE=12-16 ms)
with intravenous administration of gadolinium (0.1 mmol/
kg). A blinded neuroradiologist and one neurologist among
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Table 1.

TANAKA el al

Clinical Features among Multiple Sclerosis Subtypes

Relapsing-remitting Primary progressive

Sccondary progressive

(n=84) {n==y) n=12)

Female @ male 59:25(24:1.0) 4:4(1.0:1.0) 6:6(1.0:1.0)%
Age at onsct (years) 279111 36.6x17.1% 278115
Patients with onset of symptoms

at age >40 years G784 (10.7%) 38 (37.53%)* 2712 {16.6%)
Age at last cxamination {years) 338+11.9 42, 3+13.9* 35.3+119
No. of ¢xacerbations 32426 - 5.9+4.6"
Duration of discase (years) 6.1+7.2 5.9+52 7.5£7.7
Relapse rate (/year) 0.79+0.52 - -
Opticospinal form 13/84 (17.9%) 0/8 (0%) 2112 (16.7%)
Initial symptoms

Motor weakness 20/84 (23 .8%) 48 (50.0%) 32 (41.7%)

Sensory disturbance 32/84 (38.1%) 0/8 (0% 212 (16.7%)

Visual disturbance 25784 (29.8%) 178 {12.5%) 6/12 (50.0% )y

Brainstem/cerebellum 11784 (13.1%) 2/8 (25.0%) 312 (25.0%)

Gait disturbance 20/84 (23 .8%) 7/8 (87.5%)" 32 (41.7%)

Sphincter disturbance 1/84 (1,2%) 118 (12.5%) 0712 {(0%)

Depressive state 3/84 (2.4%) 178 {12.5%) 012 (O%)

Motor disability at the last

cxamination

wheelchair-dependent

6/8 (75.0%)"

7712 (58.3%)"

Yp<0.01 vs, relapsing-remitting MS, “p<0.05 vs, relapsing-remitting MS, #p<0.1 vs, relapsing-remitting MS,

the authors evaluated the scans. Number of patients
18
Statistical analysis 16 1
All of the data are shown as mean + standard deviation. 14 -
The Mann-Whitney / (est, the ¥ test and Fisher's exact pro- 12 1
bability test were used o compare the clinical and MRI data
between MS sublypes. 10
8 F
Results 6 1
- - - 4 )
In the present study. 84 (80.8%) out of 104 patients were 5 |
classified as having relapsing-remitting type of MS. while 8
patients (7.7%) and 12 patients (11.5%) were classilied as 0- s v 99X @
having primary progressive and secondary progressive MS, viod o4 é 5

respectively.

Clinical features

Clinical features are summarized in Table [. A significant
female predominance existed in the relapse-remitting cohort
(female : male=2.4 : 1), bul this ratio was 1: 1 in both the
primary progressive and secondary progressive  groups.
Distribution of tolal MS patients by age al onsel ol their ini-
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tients,

tial symploms is shown in Fig. 2, which clearly demonstrates
that the onset of MS was noted mostly in young people be-

tween 20 and 34 years of age. As shown in Table I, the age
al onsel was older in those with primary progressive MS
(36.6x17.1 years) as compared (o the other types of MS (re-
lapsing-remitting MS: 27.9«11.1, secondary progressive MS:
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Figure 2, Distribution of total MS patients by age at onsct of
their initial symptoms. Solid and open bars represent female
and male patients, respectively, Note a clear peak between 20
and 34 years of age. X axis: years of age, Y axis: number of pa-

27.8=11.5). A (otal of 37.5% of patients with primary pro-
gressive MS developed symploms alter 40 years ol age, and
this rate tended (o be higher than that in patients with relaps-
ing-remitting MS, 10.7%. The number ol exacerbalions
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Table 2,

Findings of Cerebrospinal Fluid and Magnetic Resonance Tmaging among Multiple Sclerosis Subtypes

Relapsing-remitting

Primary progressive Secondary progressive

(n=84) {n==y) n=12)
Cerchrospinal fluid
Total protein (mg/dl) 33.8+19.4 46,6305 56.6+47.9
IgG index 0. 74+() 31 0.86x0.51 0. 7'—1+U 29
Oligoclonal TgG bands 14/84 ( %) 2/8 (25.0%) 4/12 ¢ %)
Cell counts (ful) 8 .‘_Ji] ].7 5.3+9.3 3.3t3.3
MRT (Brain and spinal cord)
Gd-cnhanced lesions 27784 (32.1%) 4/8 ( %) 8/12 (66.7%)"
High intensity lesions {T2-weighted image)
Optic nerve 6/84 (7.1%) 048 (0%) 212 (16.7%)
Cerchral white matter 66/34 (78.6%) 88 (100.0%) 12/12 (100%)
Cerchral decp gray matter 14/84 (16.7%) 3/8 (37.5%) 6/12 (50.0%)
Cerchellum 17/84 (20.2%) 218 (25.0%) 4712 (33.3%)
Brainstem 39784 (46.4%) 878 (1005) 12/12 (100%)
Spinal cord 33/84 (63.1%) 6/8 (75.0%) 11712 (91.7%)

"p<0.03 vs, relapsing-remitting MS,

found in secondary progressive MS (5.9£4.6) was signili-
cantly higher than that in relapsing-remitting MS (3.2x2.6)
(p<0.01). The duration of illness was sinular among the three
types of MS, although secondary progressive MS patients
had a slightly longer duration (7.5£7.7 years) than the other
types of MS. In the secondary progressive MS patients. the
period belore the onsel of the progressive phase was 6.4+7.2
years. Opticospinal MS was lound in 17.9% and 16.7% of
the relapsing-renulling and secondary progressive MS pa-
tients, respectively, whereas none of the patients with pri-
mary progressive MS had this form.

Review of the patient’s imtial symploms lound that the
primary progressive group experienced motor weakness
more {requently (50.0%) than those with the other types of
MS (relapsing-remitting MS: 23.8%; secondary progressive
MS: 41.7%). In conirast, none ol the primary progressive co-
hort experienced sensory disturbance, whereas 38.1% and
16.7% of the relapsing-remitting and secondary progressive
cohorts did. Visual disturbance was recognized as the initial
symploms in 50.0% ol patients with secondary progressive
MS. and this rate was relatively higher (p<0.1) than that in
either the relapsing-remitling (29.8%) or the primary pro-
gressive (12.5%) types. Symploms relerable (o the brainsiem
or cerebellum. such as diplopia. vertigo. and incoordination,
were experienced similarly by all types of MS patients in this
stludy. Palients with primary progressive MS showed a sig-
nificantly higher rate of gait disturbance (87.5%) as the ini-
tial symptom than those with relapsing-remitling MS
(23.8%) (p<0.01), whereas patients with secondary progres-
sive MS showed an intermediate rate (41.7%). Although
sphincler dislurbance was rarely or never recognized in pa-
tients with relapsing-remilling or secondary progressive MS,
12.5% of patients with primary progressive MS experienced
il as the initial symptom. Depressive state proved (o be the
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*p<0.1 vs. relapsing-remitting MS, Gd: gadolinium,

initial symplom in only 2.4% ol our relapsing-remitling pa-
tients, whereas 1 out of § patients (12.5%) with primary pro-
gressive MS had this as their first symptom. Patients were
found to be wheelchair-bound in 75.0% and 58.3% ol cases
in primary progressive and secondary progressive MS, re-
spectively atl their most recent examinations. Only 1.2% of
patients with relapsing-remitting MS (p<0.01) were found 1o
be in a similar condition.

Cerebrospinal fluid findings

Total protein in the cerebrospinal fluid ol patients with
secondary progressive MS was stalistically higher than that
in those with relapsing-remitting MS (p<0.03) (Table 2). The
mean lgG index was more than 0.7 in each type of MS, al-
though patients with primary progressive MS showed higher
1gG index values as compared o other lypes ol MS. The [re-
quency ol oligoclonal 1¢G bands was rather low in each ype
of MS (relapsing-renutting MS: 17.1%: primary progressive
MS: 25.0%: secondary progressive MS: 33.3%), as will be
discussed later. There were no dilferences in cell counts.

MRI findings

Gadolinium enhancemenl in the brain and spinal cord was
more frequently detected in patients with secondary progres-
sive MS (66.7%) as compared to relapsing-remitling (32.1%)
(p<0.03) and primary progressive MS (50.0%) (Table 2).
The relatively high [lrequency of gadolinium-enhanced le-
sions in each type of MS may be due to the design ol the pre-
sent study, which counted any enhanced lesions in all of the
MRI images taken during the whole clinical course. No pa-
tients with primary progressive MS revealed any high inten-
sily lesions in the oplic nerve, while a few patients with re-
lapsing-remitting (7.1%) and secondary progressive MS
(16.7%) did so. The high intensily lesions of the T2-
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QOBJECTIVE: The aim of this study was to analyze the clinical and laboratory features of each
subtype of multiple sclerosis {MS) (relapsing-remitting, primary progressive, and secondary
progressive) in the Tokyo metropolitan area. METHODS AND PATIENTS: We retrospectively
analyzed the medical records of 104 consecutive patients with a diagnosis of MS, who had been
admitted to our university hospital from 1988 to 2002. They all met criteria for definite MS, by
clinical or laboratory standards. RESULTS: Eighty-four (80.8%) patients were classified as having
relapsing-remitting MS, while 8 patients (7.7%) and 12 patients {11.5%) were classified as
having primary progressive MS and secondary progressive MS, respectively. A significant female
predominance existed in the relapse-remitting MS (female : male=2.4 : 1) cohort, but this ratic
was 1 : 1in both primary progressive and secondary progressive MS. The age at onset was older
in the primary progressive MS (36.6+/-17.1 years of old) population than in either the relapsing-
remitting MS (27.9+/-11.1) or the secondary progressive MS (27.8+/-11.5) subjects. Although
the duration of illness was similar among the three types of M3, the number of exacerbations in
the secondary progressive (5.9+/-4.6) cohort was significantly higher than that in the relapsing
remitting MS subjects (3.24-/-2.6). Patients with primary progressive MS showed a significantly
higher rate of gait disturbance {87.5%) as the initial symptom than those with relapsing-
remitting MS (23.8%), and this was thought to be due to the higher incidence of brainstem and
spinal cord lesions. Visual disturbance as the initial symptom was freguently noted in those with
secondary progressive MS (50.0%), while it was noted only in 29.8% and 12.5% in the
relapsing-remitting and primary progressive patients, respectively. Primary progressive MS
subjects had a higher propensity to be wheelchair-bound {75.0%) than those suffering from
relapsing-remitting MS (1.2%). Increased total protein in the cerebrospinal fluid {CSF) of the
secondary progressive cohort was statistically significant compared to the relapsing-remitting
cohort. The frequency of oligoclonal IgG bands was rather low in each type of MS (17.1-33.3%).
Gadolinium enhancement of plagues on MRI was more freguently present in secondary
progressive MS (66.7%) than in either relapsing-remitting MS (32.1%) or primary progressive
MS (50.0%). Of note, the opticospinal form was found in only 16.3% of the total MS patients, a
propertion less than that in previous reports from southern Japan. CONCLUSION: The present
study confirms that while the clinical and laboratory features of the MS patients in the Tokyo
metropolitan area are similar to those in Western countries in most regards, features such as



propertionally fewer primary and secondary progressive MS patients as well as less oligoclonal
IgG bands on CSF analysis are different from those in Western countries.

PMID: 16020880 [PubMed - indexed for MEDLINE]

.« & & & & 8

Caawa G,
Mochizulid H,

Kanzalki M,
Kaida K,
Motoyoshi K,
Kamakura K

Third Department of Internal Medicine, Nationa! Defense Medical College, 3-2, Namiki, 359-8513,
Tokorozawa, Saitama, Japan.

Several reports have described the seascnal variation of multiple sclerosis (MS) attacks in the
European countries and in the US. Some have insisted that attacks cccurred more frequently in
winter or spring. We investigated the possibility of a seasonal variation in the frequency of MS
attacks among patients in Japan. A total of 172 MS exacerbations in 34 MS patients were
analyzed retrospectively. Attacks were divided into two groups: opticospinal type and brain type.
The 12 months of the year were assigned to 6 groups based on average monthly temperature. Of
the 172 MS exacerbations, 123 were opticospinal type and 49 were brain type of attacks. The
total number of attacks was significantly more frequent in the warmest (July and August) and
coldest {January and February) months. The heat of summer in warmer, low latitude areas may
be a risk factor for MS attacks.
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