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0 CASE REPORT O

Early Diagnosis of Vertebral Dissecting Aneurysm: .
A Magnetic Resonance Angiography Study

Tetsuya Isumara, Naoki Izawa, Tosh1yuk1 Kawaxkami, Norito KOKUBUN,
Koichi HiraTa and Toshihiko SATO*

Abstract

We report a patient with dissecting aneurysm who pre-
sented with a sudden sever¢ headache without any neuro-
logical symptoms. Although brain computed tomography
(CT) scan and MRI were negative, magnetic resonance
angiography (MRA) showed a pseudocavity in a segment
~ of the left vertebral artery. In addition, the dissecting wall

of the left vertebral artery was clearly visualized in the origi- -

nal images of MRA. Our findings indicate that brain CT,
MRI or cerebral angiography alone are someétimes inad-
equate for the diagnosis of vertebral dissecting aneurysm,
and that MRA and its eriginal images are necessary to es-
tablish the correct diagnosis.

(Internal Medicine 41: 1193-1195, 2002)

Key words: dissection, aneurysm, vertebral artery, Headache,

magnetic resonance imaging, original image

Introduction - :

Patients with intracranial dissecting aneurysm present with .

a sudden severe headache associated with various neurologi-
cal symptoms (1-3). The diagnosis of intracranial dissecting
aneurysm is based on the demonstration of a dissecting vessel
or double lumen (1, 2). In most instances, a definitive diagno-
sis is established by cerebral angiography but the demonstra-
tion of a dissecting vessel by magnetic resonance imaging
(MRI) examination has been documented in recent years (4).
However, brain computed tomography (CT) and MRI alone
are not adequate for the correct diagnoses of intracranial dis-
secting aneurysms (1-3).

'We present here a patient who presented with 2 sudden se-
vere headache but without any neurological symptorms. The

For editorial comment, see p 1094,

patient was early diagnosed as dissecting aneurysm by mag-
netic resonance angiography (MRA),

Case Report

The patient was a 55-year-old man with no clear past his-

' tory. He felt a sudden severe pain in the occipital region after

scuba diving on July 20, 2000, followed by nausea and vomit-
ing. Physical examination at the outpatient clinic of the local
hospital showed no paralysis or sensory disturbances and brain
CT scan examination was negative. The severe headache lasted
for about 3 days. As the headache, though mitigated, persisted,
he visited our hospital on July 29. The general findings on the
first visit were not remarkable except for mild hypertension
(140/100 mmHg). In addition, there were no clear neurologi-
cal abnormalities, and no findings in the follow-up brain CT
scan. There was no head injury, shoulder stiffness or symp-
toms of infection at onset of the headache.

Generally, when we examine a patient with sudden severe
‘headache with nausea and vomiting during effort, it is neces-
sary to rule out cerebral aneurysm and intracranial dissecting
anéurysm other than head injury and subarachroid hemorrhage.
It is kmown that brain MR1 is useful for the diagnosis of sub-
arachnoid hemorrhage and cerebral aneurysm. Therefore, we
performed brain MR examination in this case on August 3,
2000 (using Siemens Magnetom Vision 1.5 tesla) in addition
to brain CT examination. It revealed no abnormalities in the
cerebral parenchyma, subarachnoid space or vertebral arteries
on T2-weighted imaging (T2WT) (Fig- I). The brain MRA (3-
D time of flight; 3-D TOF) in a segment of the left vertebral
artery demonstrated findings compatible with a pseudocavity
(Fig. 2A). The dissecting wall of the left vertebral artery was

clearly visualized in the original images of MRA for about 2

or 3 mm (Fig. 2B). After these examinations, cerebral angiog-
raphy was performed, and left vertebral stenosis was observed
in this case (Fig. 3). Based on these findings, he was diagnosed
as a spontaneous intracranial dissecting aneurysm of the left
vertebral artery. The patient was i.nitiated on antiplatelet medi-
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Figare 1. T2-weighted image s.hows ne abnormality in the cere-
bral parenchyma, subarachnoid space or vertebral arteries (TR
4,000 ms, TE 100 ms).

cation to prevent complications such as cerebral infarction.
Comments

Intracranial dissecting aneurysms generally manifest sud-
denly at onset and often give rise to cerebrovascular disorders
such as cerebral infarction in the region supplied by the in-
jured artery or subarachnoid hemerrhage (1-3). While intrac-
ranjal di§secting aneurysms underlie less than 1% of unselected
brain ischemic events, they may account for 5% or more of
ischemic stroke in young adults without risk factors for cere-

‘brovascular disorders (5). Furthermore, most cases (about 89%)
have clinical complications such as cerebral infarction or sub-
arachnoid hemorrhage, however 88% of the patients with in-
tracranial dissecting aneurysm make a good recovery (6, 7).
Dcchopment of a sudden severe headache in the occipital re-
gion warrants a complete work-up to exclude dissecting aneu-
rysm of the basilar or vertebral artery, mcludmg cerebral an-
giography (2, 3). However, the patient is treated with an anal-
gesic and observed for a period of time when neurological and
hematological examinations are negative in cases presenting
with sudden severe headache with nausea or vomiting alone,
particularly after excluding cerebral or subarachnoid hemor-
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Figure 2. MRA (3-D time of flight, TR 36 ms, TE 7 ms, flip angle
207, slice thickness 0.7 mm) shows dissection in the left vertebral
artery (arrow) (A). The original image clearly shows the dissect- .
ing wall of the left vertebral artery (B).

rhage by brain CT and cerebrospinal fluid examination, In fact,
the presence of headache alone without symptoms suggestive
of cerebral infarction is inadequate for the diagnosis of intrac-
ranial dissecting aneurysm and only a few studies have reported -
the opposite (5, 6). In the present patient, severe headache oc-
curred suddenly, such symptoms that causes subarachnoid hem-
orthage were doubted, without clear symptoms of cerebral in-
farction or subarachnoid hemorrhage. Furthermore, the brain
CT scan was negative and MRI examination revealed no ab-
normality in the cerebral parenchyma and subarachnoid space,

. and no abnormality of the vertebral artery due to a change in

the flow void was demonstrated in T2WI. However, the pres-
ence of intracranial dissecting aneurysm of the left vertebral
artery was suspected when the brain MRA was performed, and

Internal Medicine Vol. 41, No. 12 (December 200.2)



MRA Findings of Dissecting Vertebral Aneurysm

Figure 3. Cerebral angiogra;;hy shows stenosis of the left verte-
bral artery.

a double lumen characteristic of intracranial dissecting aneu- .

rysm was clearly confirmed in the original images of MRA.
MRA can be performed easily by standard MRI equipment at
many institutions. The acquisition of the original images does
not necessitate special skills.

Early detection of intracranial dissecting aneurysm is con-
sidered helpful for prevention of subsequent complications,

' such as cerebral infarction and subarachnoid bemorrhage; which

is highly likely to occur (5). The results obtained in the present
case indicate that brain CT and MRI alone are not adequate in
some patients with sudden severe headache, such symptom that

~ causes subarachnoid hemorrhage to be doubted, and that analy-

sis of MRA and its original images should establish the correct
diagnosis,

Summary

We described a case of intracranial dissecting aneurysm that
manifested itself in sudden headache and was diagnosed early

with MRA. When examining patients with the complaint of

sudden severe headache with nausea and vomiting, the differ-
ential diagnosis should include subarachnoid hemorrhage and
intracranial dissecting aneurysm. In addition to brain CT and
MRI and cerebrospinal fluid examination, MRA and its origi-
nal images should be examined to establish the correct diagno-’
sis, especially in young individuals without risk factors for cere-
brovascular disorders. Since MRI is noninvasive and can be
performed easily, it is quite suitable for the identification of
cerebrovascular disorders. On the other hand, MRA and its
original images provide more information that could be used
for the early detection of vertebral dissecting aneurysms and
the prevention of complications. ’
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Introduction

Sakai F, Iwata M, Tashiro K, Itoyama Y, Tsuji S, Fukuuchi Y, Sobue G, Nakashima K &
Morimatsu K. Zolmitriptan is effective and well tolerated in Japanese patients
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This phase II study investigated the efficacy, tolerability and dose-response relationship
of oral zolmitriptan in the treatment of a single migraine attack in Japanese patients.
A bridging analysis then assessed the validity of extrapolating western clinical data
to these Japanese patients. In this multicentre, randomized, double-blind, placebo-
controlled study, patients received a single dose of placebo or zolmitriptan 1, 2.5 or 5 mg.
The primary endpoints were 2-h headache response and the tolerability of zolmitriptan.
A statistically significant dose-response relationship was observed for the 2-h headache
response (P=0.003). The 2.5 mg group had significantly greater 2-h headache response
than the placebo group (P =0.032). The adverse event profile was similar to that reported
in western patients, and no adverse events unique to the Japanese population were
observed. The bridging analysis report confirmed similar efficacy and tolerability of
zolmitriptan in Japanese and western populations. In the Japanese patients, the
estimated response rates were 34.3%, 45.2%, 57.7% and 66.2% for placebo, and
zolmitriptan 1, 2.5 and 5 mg, respectively, while in the western population the
corresponding rates were 39.9%, 49.6%, 61.2% and 71.7%. Zolmitriptan is effective and
well tolerated in the acute treatment of migraine in Japanese patients. The optimal dose
was 2.5 mg, although the 5 mg dose may provide further benefit for some patients. The
bridging analysis supports extrapolation of data from western to Japanese
patients. O Bridging analysis, Japanese patients, migraine, Zolmitriptan

Fumihiko Sakai, Department of Neurology, Kitasato University, Kitasato 1-15-1,
Sagamihara-shi, Kanagawa, Japan. Tel. + 81 427788111, fax + 81, 427 786400,
e-mail fsakai@kitasato-u.ac.fp Received 28 February 2001, accepted 11 March 2002

The results from the above studies were considered
in the preparation of the clinical study design and

Zolmitriptan is an orally active 5-HTgp receptor
agonist widely used in the acute treatment of migraine.
An extensive clinical trial programme conducted
primarily in Caucasian patients in the USA and
Europe has established that zolmitriptan is consistently
effective and well tolerated across varying patient
subgroups and migraine types (1-4). The optimal
dosage of zolmitriptan in these studies was found to
be 2.5 mg, with 2-h headache response rates of 62-65%
and a good safety profile.

376

plan for evaluating the efficacy and tolerability of
zolmitriptan in Japanese subjects.

Data from a concurrent study demonstrated that
the pharmacokinetics of zolmitriptan in Caucasian
and Japanese healthy volunteers were comparable (5).
Furthermore, and consistent with previous pharmaco-
kinetic and clinical efficacy studies in Caucasian subjects,
this study demonstrated that zolmitriptan 2.5 mg
was well tolerated in Japanese subjects. Therefore, as
no clinically relevant differences between Japanese and

© Blackwell Science Ltd Cephalalgia, 2002, 22, 376-383
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Caucasian subjects have been identified to date, the
possibility of using the present phase I dose-response
trial as a bridging study, supporting the extrapolation
of overseas clinical data to Japanese subjects, was
considered.

Therefore, the objectives of this study were twofold.
First, to investigate the efficacy, tolerability and dose-
response of oral zolmitriptan in the acute treatment of
a single migraine attack in Japanese patients. Secondly,
to present the results of the bridging analysis report,
directly comparing results from the Japanese popula-
ton with those obtained in a similar phase II study
previously conducted in a western population, and to
determine whether extrapolation of western data to
Japanese patients is valid.

Methods

Patients ‘

Male and female patients aged 18-64 years, with an
established diagnosis of migraine with or without aura
(according to Infernational Headache Society criteria),
were included in the study. Eligible patients had an age
at migraine onset of <50 years, a history of migraine
symptoms for at least 1 year and experienced one to six
migraine attacks per month in the 3 months prior to the
study.

Exclusion criteria were: a history of basilar, ophthal-
moplegic or hemiplegic migraine; non-migraine head-
aches reported on >10 days per month during the
previous 6 months; ischaemic heart disease, dys-
rhythmias or cardiac accessory pathway disorders (e.g.
Wolff-Parkinson-White syndrome); severe liver or renal
impairment; uncontrolled hypertension; pregnancy or
lactation; severe allergies or hypersensitivity to drugs;
participation in a clinjcal study during the past 3 months;
or required use of ergotamine preparations.

This study was designed and conducted in compli-
ance with the ethical principles of good clinical practice
and the Declaration of Helsinki, and all patients gave
written informed consent before any study procedures
were begun.

Study design and treatments

This was a randomized, placebo-controlled, double-
blind, parallel-group study conducted in 81 centres
throughout Japan. Participating investigators were
neurologists specializing in the treatment of headache
throughout Japan and all recruited a small number of
patients {maximum 10}, thus decreasing the potential
for any centre-to-centre bias. After a screening visit
to determine eligibility for the study, patients were

© Blackwell Science Ltd Cephalalgia, 2002, 22, 376-383

Dose-response study of zolmitriptan 377
randomized into 2 1:1:1:1 ratio to receive zolmitriptan
1, 2.5 or 5 mg or placebo for the acute treatment of a
single migraine attack.

Patients were requested to treat only moderate or
severe migraine headaches with study medication.
Before administration of the study treatment, use of
other medication was restricted: acute treatment with
ergotamine was not permitted within the previous 48 h,
while analgesics, steroids, anﬁdepres'sants, antiemetics,
anticonvulsants or sedatives were not allowed in
the previous 8 h. Patients could not take approved
escape medication until completion of the 4-h post-dose
assessment.

Assessments

Patient diary cards were used to record data on the °
treated migraine headache immediately before and at
05, 1, 2 and 4 h after administration of the study
medication. The primary endpoints were the headache
response rate at 2 h, defined as a reduction in migraine
intensity from moderate or severe at baseline to mild
or no pain, and an overall safety rating for zolmitriptan
(the proportion of patients with ‘no problem’). Second-
ary outcome measures included headache response at
0.5, 1 and 4 h, pain-free response rate (reduction from
moderate or severe at bascline to no pain) at 2 h,
complete response (a headache response at 2h and
then no recurrence or use of escape medication within
24 h), improvement of associated headache symptoms,
the incidence of headache recurrence, use of escape
medication, the patients’ global impression of treatment
and the tolerability profile of zolmitriptan.

Enrolment, baseline and follow-up safety evaluations
included laboratory assessments, vital signs and a
12-lead electrocardiogram. All adverse events occurring
between dosing and follow-up were recorded on patient
diary cards and converted to WHOART adverse event
classifications.

Statistical analysis

The dose-response relationship for all endpoints was
tested statistically using the Cochran-Armitage trend
test at the one-sided 5% significance level. Headache
response rates at 2 h and use of escape medication in
the zolmitriptan 2.5 mg and placebo groups were also
compared directly using the chi-square test at the two-
sided 5% significance level. Treatment by centre inter-
actions had been fully tested for and not detected in
several previous studies, so this aspect was not explored
in the current multicentre study. Efficacy analysis was
performed on the evaluable case population (common
expression in Japanese studies, equivalent to per
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protocol population), whereas the safety analysis was
performed on the all-treated population. However, for
the primary efficacy endpoint of 2-h headache response,
the all-treated population was also analysed.

From the overseas data, it was assumed that 2-h
headache responses of 30%, 45%, 60% and 65% could be
expected in this study with placebo and zolmitriptan 1,
25 and 5 mg, respectively. A total of 200 evaluable
patients (50 per group) would give over 90% power to
detect a dose response across the four groups, using
the Cochran-Armitage test (5% significance level). More-
over, at a significance level of 5%, 50 evaluable patients
per group would give over 80% power to detect a
significant difference between placebo and zolmitriptan
2.5 mg (the optimal dose in western populations), using
a two-sided chi-squared test.

Bridging analysis

The methods for the bridging analysis report were
defined prior to Key code break meeting for the Japanese
dose-response study. Data re-analysis was then per-
formed using the same statistical methods and popu-
lation definitions as were used in the chosen phase I
study in the Caucasian population, which had a close
similarity in design (1). That study also used a
randomized, double-blind, placebo-controlled design,
and investigated the efficacy and tolerability of zolmi-
triptan 1, 2.5, 5 and 10 mg in the treatment of a single
moderate or severe migraine. The primary endpoint
was 2-h headache response, while secondary endpoints
included safety, pain-free response, headache response
at 05 1 and 4h, use of escape medication, and
improvement of associated symptoms. The main differ-
ences between the two studies were that the western
study also included a 10-mg dose and the optional use
of a second dose. The primary endpoint for the bridging
analysis was 2-h headache response.

To directly compare the two studies, two statistical
approaches were used. First, a logistic regression model
was fitted using dose as a categorical covariate and
baseline headache intensity as a factor, allowing formal
comparisons of the response rate to each dose of
zolmitriptan with that of placebo, at a significance
level of 5%. Secondly, a logistic regression model was
fitted using dose as a continuous covariate and baseline
intensity as a factor, allowing the dose-response curve
across the range of doses to be estimated, at a
significance level of 5%. The western study was one of
the previously mentioned studies where existence of
cenire by treatment interactions was explored and not
found, so such analyses were not repeated for the
bridging analysis. Centre effects were also tested for,
but found to not significantly contribute to the logistic

regression models. Analyses were performed on the
protocol-preferred populations of both studies. The
adverse events of both studies were described in
the bridging analysis report using modified COSTART
terms.

Results

Patient characteristics

A total of 289 patients were randemized to treatment;
of these, 58 patients were excluded because they did not
take trial medication (Table 1}. A further two patients
were excluded because of improper acquisition of
informed consent or incorrect administration of study
medication. Therefore, the all-treated population con-
sisted of 229 patients. An additional 27 patients were
excluded from this group because of protocol deviations
or violation of inclusion/exclusion criteria, resulting
in an evaluable case population of 202 patients in which
the assessment of efficacy was performed.

The demographic characteristics were similar across
the four treatment groups (Table 2). Overall, 74% of
patients were female and the mean age of the patient
population was 38 years. The mean age at migraine
onset was 23 years and the mean number of attacks
per month was 3.0. The majority of patients typically
experienced migraine without aura (64%) and asseciated
symptoms of nausea {90%), vomiting (54%) and photo-
phobia (56%). Phonophobia was experienced by 45%
of patients. The majority of treated attacks were of
moderate intensity (73%). The median time between
onset of migraine and treatment with study medication
was 2.8 h.

Efficacy
A statistically significant dose-response relationship
was observed for the primary endpoint of 2-h headache

Table 1 Patient accountability

Zolmitriptan

Placebo 1 mg 25 mg 5mg Total

Randomized to treatment 77 68 75 69 289
Did not take medication 17 13 14 12 58
Excluded from all analysis 1 1 0 0 2
All-treated population 59 52 6l 57 229
Violated inclusion/ 4 1 0 0 5
exclusion criteria
Deviated from protocol 6 4 7 5 22
Evaluable case population 49 47 54 52 202

© Blackwell Science Ltd Cephalalgia, 2002, 22, 376-383
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Dose-response study of zolmitriptan 379
Table 2 Demographic and baseline migraine characteristics of the evaluable case population
Zolmitriptan
Placebo 1mg 25mg 5mg
(n=49) (n=47) (n=54) (n=52)
Gender n (%)

Female 35 (71.4) 36 (76.6) 37 (68.5) 42 (80.8)
Male 14 (28.6) 11 (23.4) 17 (31.5) 10 (19.2)
Age (mean 25D, yr} 3751116 384+13.1 3761124 3961121

Mean age at onset (years) 226 23.7 21.7 256
Mean duration of migraine n (%)
0-12h 31 (63.3) 35 (74.5) 39 (72.2) 35 (67.3)
12and <24 h 8 (16.3) 5 (10.6) 5(9.3) 9(17.3)
24and <48 h 5(10.2) 7 (14.9) 5(9.3) 6(11.5)
>48and <72 h 5 (10.2) 0 5(9.3) 2(3.8)
Type of migraine
With aura 21 (42.9) 15 (31.9) 17 (315) 19 (36.5)
Without aura 28 (57.1) 32 (68.1) 37 (68.5) 33 (63.5)
80 - observed when 2-h headache response rates were
analysed by baseline migraine characteristics (Table 3).
65.4 Zolmitriptan was also similarly effective regardless of
__ eo} 533 55.6 R the pre-treatment migraine duration {Table 3).
Fl
o .
s a0 375 Secondary endpoints
s For the secondary endpoints of headache response at
g ary endp P
a 0.5 and 1h, no statistically significant dose-response
< 20t relationship was found (P=0.423 and P =0.283, respec-
tively). At 4h, the dose-response relationship was
- significant (P=0.032), with response rates of 75.6%,
0 ' SR S : 76.5% and 78.3% for zolmitriptan 1.0, 2.5 and 5.0 mg,
Placebo 1‘0"‘90 25mg Smg respectively, and 61.0% for placebo (Table 4).
ose

Figure 1 Headache response rates at 2 h after acute treatment
of migraine with placebo or zolmitriptan 1, 2.5 or 5 mg in
Japanese patients.

response. Response rates in the evaluable case popu-
lation were 53.3% (95% CI 37.9% to 68.3%), 55.6% (41.4%
to 69.1%} and 65.4% (50.9% to 78.0%) for zolmitriptan
1.0, 2.5 and 5.0 mg, respectively, compared with 37.5%
(23.9% to 52.7%) for placebo (Cochran-Armitage test
- P=0.003; Fig. 1). Similar response rates occurred in the
all-treated population: 52.0%, 54.2% and 66.7% for
zolmitriptan 1.0, 2.5 and 5.0 mg, respectively, com-
pared with 34.5% for placebo (Cochran-Armitage test
P <0.001). Comparison of response rates for zolmitriptan
2.5 mg and placebo in the all-4reated population found
a statistically significant difference (P=0.032); in the
evaluable case population this comparison did not
reach significance (P=0.068). Comparable results were

© Blackwell Science Ltd Cephalalgia, 2002, 22, 376-383
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There was no significant dose-response relationship
for the percentage of patients pain free at 2 h, although
a numeric trend was evident. In addition, there was
no consistent dose-response relationship for the
improvement of associated symptoms, although at 4 h
a significant dose-response relationship was observed
for improvement in vomiting.

A significant dose-tesponse relationship was
observed for the percentage of patients experiencing a
complete response at 24 h: 37.8%, 46.3% and 46.2% of
patients receiving zolmitriptan 1, 2.5 or 5 mg, respec-
tively, reported a complete response compared with
22.9% of placebo recipients (P=0.004; Table 4). There
was a significant difference between the zolmitriptan
25 mg group and placebo in the use of escape
medication (P=0.041). No significant dose-response
relationship was observed for recurrence rates or for
patients’ impression of treatment, although a higher
proportion of patients in the zolmitriptan 2.5 mg and
5 mg groups considered treatment to be “useful” or ‘very
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Table 3 Number (%) of patients with a 2-h headache response according to demographic or baseline migraine characteristics

Zolmitriptan
Placebo Img 25mg 5mg
{n=48) {n=45) (n=>54) (n=52}
Gender
Female 10/34 (29.4) 17/35 (48.6) 18/37 (51.4) 27/42 (64.3)
Male 8/14 (57.1) 7/10 (70.0) 12/17 (70.6) 7/10 (70.0)
Headache intensity
Moderate 14/38 (36.8) 21/32 (65.6) 22/38 (57.9) 25/37 (67.6)
Severe 4/10 (40.0) 3/13 (23.1) 8/16 (50.0) 9/15 (60.0)
Aura
Present 6/16 (37.5) 4/8 (50.0) 6/10 (60.0) 8/14 (57.1)
Absent 12/32 (37.5) 20/37 (54.1) 24/44 (54.5) 26/38 (68.4)
Pre-treatment migraine duration (h)
=<1 5/11 (45.5) 9/12 (75.0) 7/15 (46.7) 11/17 (64.7)
lto <2 0/8 (0) 4/9 (44.4) 3/8 (37.5) 4/6 (66.7)
>2to <3 2/3 (66.7) 2/3 (66.7) 5/6 (83.3) 4/6 (66.7)
>3 11/26 (42.3} 9/21 (42.9) 15/25 (60.0) 15/23 (65.2)
Table 4 Percentage of patients responding on secondary 100 -
endpoints % %
Zolmitriptan % //‘ % %
Placebo 1mg 25mg 5mg 2 e / % //
2 ' L 7
Headache response s 50 - w ¥ Tl P
30 min 12.2% 85% 9.8% 137% & R RN
1h 265%  304% 283% 327% & \ \ KRR
4h 610%  756% 765%  78.3% \ \ \\
Pain free (2 h) 14.6% 178% 185% 231% \ \ \
Complete response 229% 378% 463%  462% A\ \ N\
Recurrence 295%  250% 157%  28.1% 0
Use of escape medication  265%  128%  5.6%* 17.3% Placebo  1mg 2.5mg Smg
Patients with nausea Dose
Baseline 71.4% 702% 63.0%  692%
2h 45.8% 467% 389%  353% Figure 2 Patient impression of treatment after acute treatment
Patients with photophobia of migraine w_v-ith placebo or zelmitriptan 1, 2.5 or 5 mg in
Baseline 46.9% 383%  444%  462% Japanese patients. B very u_seful, £ useful, (I no opinion,
N not useful, never use again,
2h 22.9% 178% 167%  21.6%
Patients with phonophobia
Baseline 28 6% 36.2% 29.6%  44.2% tolerability (79.7%, 80.8%, 68.9% and 59.6% of patients
2h 14.6% 22.2% 185%  176% in the placebo, zolmitriptan 1, 2.5 and 5 mg groups,
Patients with vomiting respectively). Adverse events were predominantly mild
Baseline 61%  128% 56% 154%  or moderate in intensity, and all resolved without
2h 42% 4.4% 1.9% 2.0%

.*P=0.041 vs. placebo (chi-square test).
useful’ compared with ‘placebo or zolmitriptan 1 mg
(Fig. 2). ’ '

Tolerability

Zolmitriptan was well tolerated, with the majority
of patients reporting ‘mo problem’ with respect to

intervention. No adverse events unique to the Japanese
population were observed. The most frequently reported
adverse events overall were asthenia, hyperaesthesia,

~ aggravation of migraine, somnolence, paraesthesia and

abdominal pain (Table 5). A significant dose-dependent
increase in the incidence of adverse events was observed
(P<0.001), with 13.6%, 154%, 32.8% and 43.9% of
patients who received placebo or zolmitriptan 1, 2.5 or
5 mg, respectively, reporting at least one adverse event.
No serious adverse events were reported.
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An analysis of the relationship between the severity
of adverse events and patient impression of treatment
showed that the presence of adverse events did not
affect patient ratings of the acceptability of treatment.
In the zolmitriptan 5 mg group, 46.7% of patients who
did not experience any adverse events assessed the
treatment as ‘useful’ or ‘very useful’, compared with
56.0% of those who experienced mild or moderate
events. Similarly, in the 2.5 mg dose group, 43.6% of
patients with no adverse events found the treatment
‘useful’ or “very useful’ compared with 38.9% of those
who experienced mild or moderate adverse events.

There were no clinically significant changes in
laboratory values or vital signs.

Bridging analysis

Study populations for the bridging analysis were
redefined according to the inclusion criteria of the
phase II study in the western population, and therefore
include a slightly different number of patients. The
protocol-preferred populations included 191 -patients
from the Japanese study and 751 patients from the
western study. The all-treated safety populations were
231 and 855 patients, respectively. The demographics of
the two study populations were similar: in the Japanese
study, 74.3% of patients were female and the mean age
was 38.6 years, while in the western study, 88.1% of
patients were female and the mean age was 41.2 years.
The migraine histories of the two groups were also
comparable in terms of attack frequency, age at onset,
and the proportion of patients who did not normally
experience aura. However, the average duration of
untreated migraines was shorter in Japanese patients,
with 70.7% reporting migraines of less than 12-h
duration. In comparison, the majority of migraines
(60.1%) in western patients lasted between 24 and 72 h.

Table 5 Adverse events occurring in more than 5% of patients
in any treatment group

Dose-response study of zolmitriptan 381

Comparison of the 2-h headache response rates in the
Japanese study population with those of the previously
studied western population showed similar response
rates and confirmed the dose-response relationship
(Table 6).

Logistic regression analysis of 2-h headache response,
with dose as a categorical variable and baseline intensity
as a factor, found a statistically significant difference in
the Japanese study between zolmitriptan 2.5 mg vs.
placebo (P=0.017) and zolmitriptan 5 mg vs. placebo
(P=0.001), but not for 1 mg vs. placebo (P=0.102). A
headache response at 2h was 2.6 (95% confidence
interval: 1.2-5.8) and 4.2 (95% CI: 1.8-10.0) times more
likely in patients treated with zolmitriptan 2.5 and 5 mg,
respectively, than in those treated with placebo. In
western patients, all three doses were significantly more
effective than placebo, and patients were 2.5 (95% CL:
1.5-4.2), 4.0.(95% CI: 2.5-6.4) and 4.4 (95% CI: 2.8-7.1)
times more likely to have a headache response with
zolmitriptan 1, 2.5-and 5 mg, respectively, than with
placebo. .

Further logistic regression analyses were performed
using dose as a continuous variable and bageline
intensity as a factor. The derived parameter estirates
are shown in Table 7. Dose-response curves were
defined from the parameter estimates of these models,
allowing comparisons of the dose-response curves for
the two study populations. The estimated response rates
showed a clear similarity between the Japanese and
western populations. In the Japanese study group,
estimated response rates were 34.3%, 45.2%, 57.7% and
66.2% for placebo and zolmitriptan 1, 2.5 and 5 mg,
respectively, while in the western population the
corresponding rates were 39.9%, 49.6%, 61.2% and
71.7% (Fig. 3). Taken together, these analyses of the
primary endpoint data show that the dose—response
curves in these two studies were remarkably similar; as

Table 6 Estimated response rates using logistic regression
models with quadratic trends and adjusting for baseline
intensity ‘

Zolmitriptan

Placebo 1mg 25mg 5mg Zolmitriptan

(n=59) (n=52) (rn=61) (n=57) Response rate (%) Placebo 1mg 25 mg S5mg
Asthenia 1.7 119 16 470 Japanese population
Hypoaesthesia 0 1(19) 1(1.6 4(7.0) Severe migraine 234 328 449 54.0
Abdominal pain 117y R 1{(16} 4F.0) Moderate migraine 37.0 483 - , 609 69.2
Paraesthesia 0 0 0 3(5.3) Total 343 45.2 57.7 66,2
Aggravation of migraine 0 2{38) 2{33) 3(53) Western population
Somnolence 117 0 2(33) 3(53) Severe migraine 231 31.1 42.4 54,6
Hypertension  ~ 0 0 0 3(5.3) Moderate migraine  44.1 54.2 65.9 759
Palpitation S0 0 0 3(5.3) Total 39.9 496 612 717

© Blackwell Science Ltd Cephalalgin, 2002, 22, 376-383
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Table 7 Parameter estimates of the 2-h headache response in
the Japanese and western study populations using a
continuous model with linear and quadratic trends

Parameter estimate P-value
Japanese émdy
Linear trend 0.514 0.073
Quadratic trend —0.049 0.368
Baseline intensity —0.650 0.063
Western study
Linear trend 0.438 0.0001
Quadratic trend -0.032 0.0001
Baseline intensity -0.964 0.0001
100
-
2 sof
2
5 T0F
a
P 60 -
8 S50
o
@ 40 -
& 30
[=%
e 20}
o«
10}
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0 1.0 25 5.0
Dose (mg)

Figure 3 Estimated 2-h headache response rates {using logistic
regression models with quadratric trends adjusted for baseline
intensity) with 95% confidence intervals in Japanese (M) and
western ([J) patients.

already recognized from western data, the dose—
response curve in the Japanese population demon-
strated a flattening of the curve at the 2.5 mg dose.
These findings related to the primary endpoint were
supported by the analyses of secondary endpoints.
Headache response rates at 1 and 4 h were higher
in all zolmitriptan treatment groups than in the
placebo group for both study populations. A clear
dose-response relationship was also observed for
complete response rates. In the Japanese study popu-
lation, complete response rates were 19%, 41%, 47% and
54% for placebo and zolmitriptan 1, 2.5 and 5mg,
respectively, compared with rates of 17%, 30%, 40%
and 45% for the western study population.

Recurrence rates were lower with all doses of
zolmitriptan than with placebo, and this was consistent
for both study populations. In the Japanese study, the
incidence of recurrence within 24 h in patients with a
response at the 2-h time point was 41%, 16%, 13% and

161

17% for placebo and zolmitriptan 1, 2.5 and 5 mg,
respectively. Comparative rates in the western study
population were 46%, 36%, 37% and 32%.

Tolerability

The profile of adverse events in the Japanese population
was similar to that reported in western patients,
although the overall incidences were somewhat lower
in the Japanese patients (24% vs. 39%). This difference
was observed for all doses, including placebo, suggest-
ing that this is more likely to be a cultural effect
rather than being treatment related. The type of adverse
events reported was similar in the two study popu-
lations, with the most common events in Japanese
patents being asthenia (4.1%), paraesthesia (3.5%),
aggravation reaction (3.5%), somnolence (2.9%), and
vomiting (2.9%), while in the western study the most
frequent events were dizziness (8.1%), paraesthesia
(7.0%), somnolence (6.1%), nausea (5.6%), warm sen-
sation (4.3%) and asthenia (2.9%). In both studies, the
majority of adverse events were mild or moderate in
intensity.

Discussion

This phase Il dose-response study demonstrates that
oral zolmitriptan is effective in the acute treatment
of migraine in Japanese patients. A significant dose-
response relationship was observed for the primary
endpoint of 2-h headache response, and the results
indicated that 2.5 mg is the minimally effective dose.
Although the comparison of the 2-h headache response
between zolmitriptan 2.5 mg and placebo showed no
statistically significant difference in the evaluable case
population, a significant difference was observed in
the all-treated population. One possible reason for the
lack of significance observed in the evaluable case
population was that mere patients in the zolmitriptan
group treated a migraine of severe intensity compared
with the placebo group (29.6% vs. 20.4%). Baseline
migraine intensity is a well-known prognostc factor
for headache response, and therefore this imbalance in
the distribution of baseline intensity may have pre-
vented the detection of a statistically significant differ-
ence. This is supported by the finding of the bridging
analysis report, where analyses of these study results
adjusted for baseline intensity and demonstrated a
significant difference between zolmitriptan 2.5 mg and
placebo.

The bridging analysis was performed to directly
compare the efficacy and tolerability data obtained in
the Japanese patients with those from a previous
phase II study conducted in a western population,
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and thereby to determine whether extrapolation of
westemn data into Japanese patients is valid. The
bridging analysis of the efficacy data from the two
studies shows that zolmitriptan is similarly effective
in Japanese and western populations. As highlighted
above, the bridging analysis provided baseline-adjusted
estimated response rates and these showed that 2-h
response rates to zolmitriptan 2.5 mg were 57.7% and
61.2% in the Japanese and western populations, and
with zolmitriptan 5 mg were 66.2% and 71.7%, respec-
tively. In both populations, the 2.5mg dose was
clearly more effective in the treatment of migraine and
associated symptoms compared with placebo and the
1 mg dose, while the 5.0 mg dose provided small but
consistent improvements over the 2.5 mg dose.
Zolmitriptan was well tolerated in Japanese patients,
and the profile of reported adverse events was similar
to those previously reported with zolmitriptan in
mainly Caucasian populations (6). No adverse events
unique to the Japanese population were observed.
Direct comparison with a western population in the
bridging analysis confirmed that the nature of adverse
events was similar in the two studies, although a
smaller proportion of patients in the Japanese study
experienced adverse events (24% vs. 39%). Interestingly,
this lower incidence of adverse events was observed
even. though it has previously been shown that the
AUC and Cp.y of zolmitriptan are approximately 20%
higher in Japanese subjects (5). Therefore, the data
obtained in the present study confirm assumptions
that although Japanese subjects have a somewhat
higher exposure to zolmitriptan, this will not be
associated with clinically relevant differences in efficacy
or tolerability. The incidence of adverse events was
dose-dependent, with a marginal increase in the
frequency of adverse events in the 5 mg dose group.

© Blackwell Science Ltd Cephalalgia, 2002, 22, 376-383
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In conclusion, the results from this dose-response
study and from the bridging analysis show that oral
zolmitriptan is effective and well tolerated in the
Japanese population. Balancing both efficacy and
tolerability, 2.5 mg was considered to be the optimal
dose, as is also recommended for western popu-
lations, although the 5 mg dose may provide further
benefit for some patients. The similar efficacy and
tolerability of zolmitriptan observed’in the bridging
analysis of Japanese and western study data support’
the extrapolation of western clinical data to Japanese
patients.
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Interferon B-1a treatment of
corficosteroid sensitive
polymyositis

Inflammatory myopathies may occur with
malignancies or collagenosis (lupus ery-
thematosus, rheumatoid arthritis, overlap
syndrome, or mixed connective tissue disease)
or be associated with retroviral disease.' Tdio-
pathic inflammatory myopathies may present
as dermatomyositis, inclusion body myositis,
or polymyositis,

Most patients with polymyositis respond
well to pulse treatment with corticosteroids,
However, this treatment Is usually restricted
to short periods of time in an effort to contain
severe bouts of the disease. A more chronic
term of corticosteroid treatment is often
desirable but this approach is complicated by
untoward side effects and by the tolerability
of the patient. Most authors recommend a
combination of azathioprine and low doses of
corticosteroids. If this regimen fails,
cidosporin A, immunoglobulins, or cyclo-
phosphamide is recommended.® B Interferons
are 2 new group of immunomedulatory drugs
widely used for treatment of patients with
multiple sclerosis, a disease of probable auto-
immune origin.’ However, no data are avail-
able on the efficacy of B interferons in the
treatment of other autoimmune diseases.

Here we report the results of treatment of a
patient with a longstanding history of poly-
myositis with interferon fi-1a,

At the age of 15 years, the female patient
noticed leg weakness associated with muscu-
lar pain in her calves during physical exercise.
Laboratory investigation found 2 serum creat-
ine kinase (CX} concentration of 9000 UA.
Necrotising myositis was diagnosed based on
muscle biopsy and corticosteroid treatment
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was initiated. This treatment was initially well
tolerated and the symptoms resolved. At-
tempts to discontinue the corticostercid treat-
ment led to recurrent exacerbations of the
disease. Treatment was therefore initiated
with second and third line immunosuppres-
sant and immunemodulatory drugs (azathio-
prine, ciclosporin A, intravenous immu-
noglobulins, methotzexate) in an attempt to
contain disease activity and to taper cortico-
steroids below the cushing level. When the
patient developed spontaneous fractures, all
treatment was halted; however, the patient
continued to deteriorate clinically. Thus, cy-
clophosphamide pulse therapy in combina-
tion with corticosteroid treatment was initi-
ated. Although each pulse reduced the serum
CK from approximately 3000 UA to 1000 U/,
the reduction was not sustained. During the
course of the disease, two hospitals performed
biopsies 3 and 11 years after the onset of
symptoms. Both biopsies confirmed the diag-
nosis of polymyositis that showed a mixed
lymphecytic, monocytic, and mononuclear
infiltrate. No sign of a storage disease or
inclusion body myositis could be detected. At
the age of 32 years, 17 years after the onset of
symptoms, she was referred to our hospital.
On admission the patient was able to walk

a maximum of 50 m with the help of aids, -

climb two steps, and stand with straightened
knees, Longer distances requfred the use of a
wheelchair. Physical examination showed
proximal accentuated weakness of the limbs
with predominant involvernent of both legs.
The deep tendon reflexes were reduced in the
upper extremjties and absent in the lower
ontes. The remaining physical examination
was unremarkable. The patient refused addi-
tional diagnostic procedures including a re-
biopsy and electromyography.

The patient was administered 22 ug of
interferon B-la subcutaneously {Rebif®, Se-
rono, Geneva, Switzerland) every other day,
She tolerated the treatment well and steroid
treatment was stopped permanently. After
three and a half years of follow up with inter-
feron P-la treatment, CK concentration has
stabilised at 600-1000UA and her severe
symptoms have abated substantially. At her
last visit, the patient was no longer confined
to a wheelchair, walked inside her apartment
without aid, and could climb one set of stairs.
For longer distances she was still dependent
on two walking aids.

This is, to the best of our knowledge, the
first report of interferon B-1a treatment in
polymyositis. Interferon f-1a treatment was
initiated because it was a course of action that
had not been tested before and other conven-
tional immunosuppressive treatments proved
ineffective or caused unacceptable side effects
in this patient. Steroid treatment could be
discontinued shortly after treatment with
interferon B-1a was started. Moreover, disease
activity was controlled for three years without
requiring corticosteroid treatment, suggesting
that beta interferons have utility in patients
who require long term treatment of the
disease. Since the interferon p-la treatment
has never been stopped, we can not formally
exclude the possibility that the improvement
reflects the natural history of the disease,
However, we believe this to be highly unlikely
given the longstanding history of the disease
in this patient. Controlled clinical trials are
necessary to fully test the efficacy of inter-
feron B-1a in the wreatment of inflammatory
myopathies. Indeed, one multicentre trial
with interferon f-1a is underway.? This case
study thus suggests that interferon B-1a may
be a new therapeutic option in autoimmune

163

discases beyond multiple sclerosis, particu-
larly in cases where established steroid
regimens fail.
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Japanese cases of familial
hemiplegic migraine with
cerebellar ataxia carrying a
T666M mutation in the
CACNAI1TA gene

Familial hemiplegic migraine (FHM) is an
autosomal dominantly inherited disorder
characterised by migraine attacks preceded by
transient hemiparesis, In 1993, Joutel ef af
mapped the locus for FHM to chromosome
19p13 by linkage analysis,’ and the causative
gene was subsequently fdentified as the
CACNAIA gene, encoding a P/Q-type calcium
channel alA subunit. Cases involving the
CACNALA gene have been found in approxi-
mately 50% of FHM cases, and linkage to
chromosome 1 has been shown in some of the
other families.

FHM with progressive cerebellar ataxia
(FHM/PCA) has been described only in cases
cartying CACNAIA mutations. Other clinical
phenotypes associated with ataxia may also
be caused by mutations in the CACNAIA
gene, which include episodic ataxia type 2
(EA-2) and spinocerebellar ataxia type 6
{SCA6). EA-2 is characterised by recurrent
episodes of attacks of cerebellar ataxia accom-
panied by interictal nystagmus. In SCAG6,
expansion of a CAG trinudeotide repeat
coding for a polyglutamine stretch at the car-
boxyl terminus of the CACNALA bas been
identified as the causative mutation.

These data suggest that mutations in the
CACNA1A gene can lead to a broad spectrum
of clinical presentations, and the relation
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between clinical phenotypes and genotypes in
FHM has been discussed in recent reports,™
Here we describe a2 Japanese family with
FHM/PCA, and discuss implications for
genotype-phenotype correlations.

Cose 1 ]

A 67 year old woman was admitted to our
hospital in 1995 for evaluation of cerebellar
ataxia. She was born to first cousin parents. At
age 30, she had an episode of unconsciousness
for three days, She had suffered from revers-
ible hemiparesis followed by throbbing mi-
graine headaches lasting for several hours
since she was 47, The hemiplegic episodes
recurred often until the age of 52 years but
gradually improved in frequency and severity
without any treatment. She had begun to
experience difficulty in walking since the age
of about 62 years, and her gait diffculty had
gradually progressed.

On neurological examination at the age of
67 years, she had horizontal gaze nystagmus
and mild dysarthria. Her gait was ataxic, and
she could stand on one foot only for a few
seconds. Her tandem gait was unstable. Mild
limb ataxia was also noted. Her muscle power
was normal. No abnormal findings were
noted in her sensory or autonomic nervous
system. Her complete blood count, electro-
lytes, serum creatinine, and glucose levels
were normal. Cerebrospinal fluid protein and
sugar levels were normal. Brain magnetic
resonance imaging (MRI) showed marked
cerebellar vermian atrophy, but no areas of
abnormal intensity were detected (fig 1). Sin-
gle photon emission computed tomography
{SPECT} showed low perfusion of the cerebel-
lum. During her hospital admission, a throb-
bing headache followed by the sudden onset
of numbness and dysaesthesia of the left
upper imb were recorded.

Case 2

A 63 year old woman, a younger sister of case
1, had slight difficulty in speaking since the
age of 36. Dysarthria, truncal ataxia, limb
incoordination, and gaze nystagmus were
noted by a neurologist at that time, and she
was diagnosed as having spinocerebellar
degencration (autosomal dominant spinocer-
ebellar ataxia presenting with pure cerebellar
ataxia). At the age of 40, she had an episode of
unconsciousness lasting two days (details
" unknown), She began to show a staggering
gait at the same age. She had been suffering
from reversible hemiparesis followed by
throbbing migraine headaches since the age
of 55. Newrological examination revealed
horizontal gaze nystagmus, mild dysarthria,
and mild truncal and limb incoordination,
similar to those of her elder sister, The
presence of cerebellar atrophy was confirmed
by MRI {data not shewn),

Case 3
A 37 year old man, a son of case 2, had had
progressive gait and speech disturbances
since childhood. He had never had migraine
headache episodes. Neurological examination
showed limb and truncal ataxia, nystagmus,
. scanning speech, hyperreflexia, and neck dys-
tonia. MRI revealed cerebellar atrophy. par-
ticularly in the vermis.

Genefic features

Mutational analyses of the CACNAJA gene
were performed in cases 1 and 2 by direct
nucleotide sequence analysis of exons 4, 16,
17, and 36, in which the first four missense
mutations—namely, R192Q, T666M, V714A
and 11811L—were reported * The anatysis was

677

Figure 1 T1 weighted mognelic resonance imaging showing marked atrophy of the
cerebellar vermis.

performed using an ABI377 automated se-
quencer with cycle sequencing. A C—T transi-
tion (T666M) in the CACNALA geue was
identified in both case 1 and case 2. The
number of CAG repeat units of the CACNAIA
gene of case 1 was 11/11. As molecular
diagnosis was performed only in cases 1 and
2, there remains the possibility of a phenocopy
in case 3.

Comment

Although FHM cases confirmed by DNA
analyses have been reported in the USA, the
United Kingdom, Italy, France, Netherlands,
and Denmark, this is the first report confirm-
ing the mutation in the CACNAIA gene in
FHM cas¢s in Japan. Compared with other
FHM cases associated with cerebellar ataxia,
characteristic clinical features of the cases of
the two sisters are that migraine attacks
began in their ffth decade, and that the
younger sister had shown only cerebellar
ataxia for more than 10 years before her first
migraine attack.

The findings in our patients emphasise that
the clinical presentation of FHM/PCA is more
varied than previously described and that
even the same mutation can lead to consider-
ably different clinical presentations, suggest-
ing that other genetic or envircnmental
factors may modify the phenotype.
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Cellular schwaonnoma of the
posterior fossa

Schwannomas are slowly growing, non-
invasive neoplasms derived from Schwann
cells and usually arise from peripheral nerves.'
They may also arise from cranial nerves, most
commenly the vestibular part of the VIIth
nerve. In this situation, they are sometimes
assodated with neurofibromatosis type 2
(NF2). The cellular variety of schwannoma has
been described as a distinct “pseudosarcoma-
tous” entity, composed of hypercellular areas of
spindle shaped cells that can easily be mistaken
for a malignant tumour.? There are fewer than
60 reported cases of intraparenchymal
schwannoma® in which the tumour is not asso-
ciated with any cranial or peripheral nerves.

In 1991, a 37 year old woman presented
with left sided facial pain and numbness of
several weeks' duration, accompanied by
blurring of vision in her left eye. Computed
tomography revealed a left trigeminal
schwannoma. This was resected and, macro-
scopically, the tumour appeared to have been
completely removed. Histology showed a
schwannoma of normal cellularity with some
areas composed of compact spindle cells
arranged in short bundles and other areas
with cells set in a loosely textured matrix con-
taining some large, irregular vessels. There
were only occasional mitotic figures and the
tumowr showed diffuse positivity for $100.
She developed a recurrence in 1994 and
underwent a further, presumed complete,
resection. However, a remnant was discovered
in 1995 and treated with stereotactic radiosur-
gery. $he was followed up with regular cranial
magnetic resonance (MR) scanning and a
scan, in March 1998 appeared satisfactory,
with minimal further tumour growth and no
tumour elsewhere in her brain (fig 14).

She presented eight months later {now
aged 44 years) with a two month history of
increasing posterior and right sided neck
pain. She also complained of headaches but
had no other features of raised intracranial
pressure. Examination was unremarkable
except for the longstanding left trigeminal
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RIET 0T VREEHEREICHN ) BEORE

ZHBERLT* Vit JIFE  TEg* g g
NERE— * W e HER —* = RE*
BE g+ Hn R

(BH) fKEro7ry yREBE (BT, IVIg) £ER, 6%, fEEEEHRE0
BREO—ELTHEERTBY, £OEMERLLT, ¥ vy, BEE, ¥EBE,
MARfEL Xk kS IHERIEONTWD, YRTRAEZHITEN2681H 861 (31%)
THEFZDLN, Ib6flid, RETHIVERTERI VRATLIEEORETH
ol —F, BRLEL  EREMEIPEF~REOEBLELAENF2HABY,
IVIg B¢, HEREICCHERENOMRERMIRIZLNTEY, EHEHER
RRELZLEZORA. WThOEMD, FHOBEICSPHLTHESEMICL
FEELEBRREFThHo. IVIgREICLIEMNIR, EFERIUXBRIIRALYT
WiEEISA bR, 2, DPOFRRP gGREQEMEEDLILPb, IVIgi
IAFEHEORAUS, TUAMF—RFICLZEREHEELACNIBSHECTTER EON

ShEZ R,

(FhiEEH 19 415-420, 2002)

Key Words : high-dose intravencus immunoglobulin therapy, headache, aseptic
meningitis, serum hyperviscosity

BLC®I

REZO) YREEE (BT, IVIp SR, I
HEHCHRAXHES T 2R EEREDRECH DL ERE
b UGRERY 2, ENRRTER SN HEN
FAHATWD, $#5FER, B 400mg/kEkyH
DEHBEE3~58MT1 27—V ELTHFT S, —
A, NP RE /MR RRR 2 LIES E
ShTW2Y, WEFESE TR, Ff, Guilain-Barré
fEf£R¥ Guillain-Barré syndrome (GBS), B¥#iEH
RS RE = 2 — 0 st5 — chronic inflammatory
demyelinating polyneuropathy (CIDP) 35k UZHAE
E g = = — 0 /Y F — multifocal motor neuropathy

* WOAFRFHERERES (RERHE) I
(200241 A 25 B8t /20024 3R9EEE)
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(MMN) CRBHELEZoTw3. IVIgOIEEREE
LT, #idiotypeiifhic X 5 BTHEDEHEIG, IgG
DEAEROAELRYELORBEEANELLATY
5y, BMEREL T, BEOLOLLT, BUE, &5,
R, BERYE, i, EE0OLOLLT, Yav s,
EEARERE, ROLERE, SBERER2EBOL6RT
Ww5o, KFRCHE, IVIgREBEL TETIHEBIC
DWTEHE{To 7.

W& - HiE
e LAEME, YHCtHBESE (1997€18~

20014 128) oM IVIgBREE T LB 1146,

ZRI5FIOEE 26 F ¢, FHERITL632 1518 T
Hol. KBEARIZ, GBSs#, CIDP5H], MMNS54H,
Miller FisherfEfkE 261, FRETEILE2H, e

RFEF U7 PREBERECHIFE 415



(EEHENE, SROE BREEIIN. SEACD
WELD, IVIgREBTFICEIFEBICOWT, 20K
REE, BRoBE, BERY, &8, tof, IVig
RBOBmIEH R (MHERE, HHRE) 2 Xco 1R
TIEL, REETo7.

= ®

VigHRERT P52 W TR ICHEHE 2R -6,
26810 88 (81%) KKBH LI, Z05h, BET
FX11H1F 240 (18%) CEMAHRELAOEHL, X
HTRI5HR6H (40%) L, LRIz SWERN
Abhiz, Fh, FEOKMALSERAORYESIES
8558, KHSTERTH-o0IIHL, HELLdo
TEFTIE, BEsas®, k508 L, HEITILH
FAHR LT WERSED Shi.

ERERELL-EAOBERFRBIURERRLE
Table 1 & Table 2iR3. FEESRE LTid, MMN 3
I, CIDP 24, 4iMiller FisherfEfi2, GBSH LU
BRREANELIAT, aFEL LTI, wThiBED
bOTHo7o, B, PWRK, BOE, 7FY—3%
1fFoa b, T, EFEELTEORTEREH S
F1fdol:. BERMIHTIFHEORIERTH S
W, 67 =NBHBVIEAZ =N, 47—k BB
HECRETLIAL G, 107 -V ERKTLTDH1
ELrRELLVEAD -, HRORERETH2
P, EEXZBRL - 147—0p, B5RB1IBEOR
BHA'140, 2HE . 28, 3HE 1 64, 4HEE : 4%, 5
HE ! IflEwvIHET, S~4BBICRELLTWE
AAEDH LN EHORBEL, 856, AR
HHVERTHEHEL VYRRV ABEROIET, ERER
FLTERICHED 22 TS RSN OERIC TERL
o, EROMRELTHE, BECESATIE [EER]
OFANEL, BEOHEBAT [(AxX%¥5, ¥
YT5] EvoHBEoEE1ARED bhi, h
FEPORECOBRBLREDLEMAL LEMN2 TR, BR
HHVERE, EBEERYOMBENBERE R,
IVIgBEN SR TREREPHT LB 38/ (EM1,
2, 3) ITBWT, WThd IVIgRERICHUEREND
MEgOBREMNIARE SNz, Zht 35N EEY
OEBICTHEHRIECPIHEL, BARRITFCH o 2.
NEHETE, ERERELSEMICBWT, Table 2
RT XSS, IVIgHERIIENITFRRS X UG
BEOHMMMLENEEEDRD Shizlt, Fofl, &2
FTREFRIED LN L, o7m

REELT, EMIOBREERT . 238 BH.
MTECLULEZEFIC1904E T HFIoREL,
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CIDPORE O L IVIgRE: T T2/ — LTS R
7. COLE, 17-VEO2~4HBBEOBRER
FEFALY, QHFHOEROLTHELE. 27—
BREERAON 2D o7, F08%, CIDPIZXbEH
BHEMRELT &AL, 200158 % h IVIgHEEEA
170, BE67—NHITLTWE, 2053 b35—
NVEBED3I~4HBICHEA LI REOHEEIHMAL R
P, COLELEFRKNOGHOLATERLTVE, 47
—VERERRRL, 5BLUGI~-NETIE, L3I
SERBIVEE,SHEFEOFEMNHEREL . Table 3
i, REOHEFBORAODH 2127 —NVEEZZ—VE
OIWVIgHERNBEOMBATROEBET T4, i
Vg RERICBREOMNZEZDTWE, 2B, 67—
NVELREITS) YERESEICETRL, HERELE
HORFLHALPLEERAGR 2P o7,

7 %

IVIgHEICfE ) Bk, TOoREBHETRE{
arensd, —oik, SERIOBAETLIOT, 7
FIATFV-BERICEDbOEEZILNTEY, B
Bi247~800%LBEICX DIENS 5y, LiITLIT,
RE, BT, B LS. B, AEREREE
T, BHVIE, HEAREH - HeR s3I v EORSTH
PPIERERET S, YFHEAOXSME, ZhicH
YD &Bbhs, HI3—oik, AERTHREE O
B Y MBRTIENET, toRELLT, BEENE
FORELTRTIHEFHEEI D, FHRECIE,
EFIBITREFAZIZBWT, EENRELCTEEIRE
L, BIERISER ARy, 7, IVIgHENET, 8
BEREICTEETD 2 I HERE oM EE TR
Sh, EREERMERATRBELLLQLEFLLNT 1,
EFISTREMOBEREETH - 120, BT,
WWighicHEMRES I UREgoENFED LR TS
b, AL ERBMBRAL AR SNS, IVIgHEIZ X
> TEREHBEANBETIHELOVWTTH L4,
Sekul ¢ O #FETIR 5466 (11%) RIELT
BY, UFEMDL 26FP M (11%) LFEEET, K
BHNRHEEICEO A, FORBELT, KERES
BEPORTEEITRREOERMETRIET 2%, ¥
FEEBCEBEN I (EBEL, BE3~5HTHREL
EBERTF LI EmP AL, VIgHEICL DR
REEOBFICIOWTIE, FEHALMISN TN
#t, IVIgHERICEEME X R oFBRROMN
rROLEFANDZ 2L, FOMOENIEERE
£e7 EABOT VUV F—HBFESEEESR TS,
FHREFITB VTS, IVIghTR TR MEFERRm
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