Mod Rheumatol (2003) 13:319-325
DOI 10.1007/s10165-003-0250-9

© Japan College of Rheumatology and Springer-Verlag Tokyo 2003

ORIGINAL ARTICLE

Masako Hara - Masao Kinoshita - Eizo Saito

Hiroshi Hashimoto - Nobuyuki Miyasaka

Tadashi Yoshida - Yoichi Ichikawa - Takao Koike
Yukinobu Ichikawa - Jun Okada - Sadao Kashiwazaki

Prospective study of high-dose intravenous immunoglobulin for the
treatment of steroid-resistant polymyositis and dermatomyositis

Received: September 26, 2002 / Accepted: February 6, 2003

Abstract High-dose intravenous immunoglobulin (IVIG)
therapy has been effective in treating many autoimmune
and systemic inflammatory diseases. In the present prospec-
tive study, we evaluated the efficacy of IVIG for patients
with polymyositis (PM) and dermatomyositis (DM) refrac-
tory to treatment with high-dose corticosteroids. PM/DM
was defined as steroid-resistant when the muscle strength
of a patient did not improve despite the administration of
more than 50mg prednisolone per day for more than 4
weeks. A total of 12 patients with biopsy-proven, steroid-
resistant PM/DM received one infusion of polyethylene
glycol-treated human IgG at a dose of 0.4g per kg per day
for five successive days. Three of the patients received a
second infusion. All patients were followed for up to 3
months after the infusion. Finally, 8 patients (6 PM and 2
DM; 5 men and 3 women) aged 29-67 years (mean 48 years)
were analyzed. Their clinical response was assessed by
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changes in (a) subjective signs, i.e., fatigue (visual analog
scale, VAS), muscle pain (VAS), activities of daily living
(ADL), (b) objective signs, i.e., manual muscle strength
(MMT) and serum level of creatine kinase (CK). At 12
weeks after the infusion, the patients showed significant
improvement in their scores of muscle strength (from a
mean of 67.0 to 81.0) and their ADL scores (from a mean of
27.1 to 39.1). The mean serum CK level decreased signifi-
cantly from 1287.4 to 612.6IU/1. In addition, the mean VAS
of fatigue decreased significantly from 5.5 to 1.3cm. The
physicians’ assessment showed that 87.5% of patients had
improved. The average reduced dose of prednisolone was
47.1mg/day at 12 weeks after infusion in 7 patients who
exhibited improvement. Adverse effects, i.e., asymptomatic
myocardial infarction and increased blood urea nitrogen
(BUN), were noted with two of the 15 infusion (13%).
Overall, IVIG was found to be safe and effective for refrac-
tory PM and DM.

Key words Dermatomyositis (DM) - High-dose intrave-
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Introduction

Polymyositis (PM) and dermatomyositis (DM) are dis-
tinctive inflammatory myopathies. Although their trig-
gering agents are unknown, autoimmune mechanisms
are implicated in the etiology of these conditions, as sup-
ported by evidence for T-cell-mediated myocytotoxicity'™®
or complement-mediated microangiopathy,® and the
presence of various autoantibodies.""> The underlying
immunopathogenesis has been the basis for treating the
inflammatory myopathies with immunosuppressive drugs.
Clinical experience suggests that patients with PM and DM
respond to some degree to corticosteroids. However, in
some patients, the response is not sufficient, resulting in
severe physical disabilities, and in others steroid-induced
side-effects are severe, necessitating the use of other
treatments.
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In case reports and uncontrolled series, high-dose intra-
venous immunoglobulin (IVIG), used as an immuno-
modulating drug, is emerging as a promising therapy for
patients with inflammatory myopathies.”” In 1993,
Dalakas et al.” reported the efficacy of IVIG in a double-
blind, placebo-controlled study for DM. We conducted a
prospective study to assess the efficacy of IVIG for steroid-
resistant PM/DM in Japan.

Materials and methods
Patients

All patients met the criteria of Bohan and Peter™ for poly-
myositis and dermatomyositis, and were 16-65 years of age.
The patients had active disease characterized by progres-
sive muscle weakness and impaired ability fully to perform
activities of daily living. Patients whose total scores on
manual muscle testing were less than 80 points (normal 90
points), and who had responded incompletely to high-dose
steroid therapy of more than 50 mg/day prednisolone for 4
weeks, including steroid pulse therapy, were selected. An
incomplete response was defined as an improvement of
fewer than 4 points or worsening. A total of 12 patients
(aged 25-67) with biopsy-proven, steroid-resistant PM/DM
were randomly assigned to receive IVIG. The study proto-
col shown below was approved by the Ethics Committee of
each institution. Informed consent was obtained from all
patients.

Study design

The protocol specified the administration of one infusion of
immunoglobulin, polyethylene glycol-treated human IgG,
GB-0998 (Mitsubishi Pharma, Osaka, Japan) at a dose of
0.4 g per kg per day for five consecutive days. All patients
were followed for up to 3 months after completion of the
infusions.

The patients continued to receive prednisolone, the dose
of which could be reduced within 10% every 2 weeks. In-
creasing the dose of steroids was not permitted in principle.
Other immunosuppressive drugs were not permitted from 4
weeks before and during the trial.

Before and after each infusion and weekly thereafter,
routine blood chemical values, serum muscle enzymes,
complete blood count, and an immunological profile were
determined. ECG (0, 2, 4, and 12 weeks), echocardio-
graphy, chest X-ray, and respiratory function testing (0 and
12 weeks) were also assessed.

Assessment

The clinical response was gauged by assessing changes in
subjective signs, i.e., fatigue (visual analog scale, VAS),
muscle pain (VAS), and activities of daily living (ADL).
Each of 15 ADL areas was graded on a weighted three-

component scale. The maximum possible ADL score was
45, and the objective signs were serum level of creatine
kinase (CK), and manual muscle strength (MMT) using a
modified MRC scale,” which is a well-validated scale in the
treatment of neuro-muscular disorders (normal score 90).
Standard manual muscle testing was performed on 18 proxi-
mal muscle groups: the right and left deltoid, biceps brachii,
brachioradialis, triceps brachii, iliopsoas, gluteus maximus,
quadriceps femoris and hamstring muscles, as well as the
neck flexors and neck extensors. Each patient was evalu-
ated throughout the study by the same rheumatologist.

Changes in MMT and ADL were classified as follows:
an increase of 10 points or more was registered as a
marked improvement; an increase of between 5 and 9
points was an improvement; a change between —4 and +4
points was unchanged; a decrease of 5 or more points was
worse.

A decrease in the serum level of CK of more than 50% of
the basal level was considered to be a marked improve-
ment, and one of 30%-50% was considered as an improve-
ment. Values considered to be unchanged were decreases of
less than 30%, or an increase from basal CK, or not normal-
ized. An increase of more than 30% in basal CK was con-
sidered to be a worsening. The final global assessment
of efficacy and safety, which was a subjective assessment,
was graded as markedly improved, moderately improved,
slightly improved, unchanged, or worse.

Statistical analysis

Dunnett’s t-test and Wilcoxon’s rank sum test were used to
document the differences between the means of each value.
A P value of less than 0.05 was considered to indicate statis-
tical significance.

Results
Patient profile (Table 1)

Twelve patients took part in this study, and three of them
received a second infusion. Safety was evaluated for the 12
patients and the 15 infusions. Cases 9 and 10 were excluded
from the analyses because of a low dose of prednisolone
during the 4-week period preceding the infusion. Cases 11
and 12 received a steroid-pulse after the infusion and then
improved, so they could not be evaluated for the efficacy of
IVIG. Case 8, who got worse after the infusion although
the dosage of prednisolone was increased, was included for
evaluation.

Therefore 8 patients, including 6 PM and 2 DM, 5 men
and 3 women, aged 25-67 years (mean 48 years), were
analyzed to evaluate the effect of IVIG infusion. Their dis-
ease durations were 0.3-3.2 years (mean 1.25 years).

Their MMT scores before IVIG ranged from 40 to 80
(mean 67), while their ADL scores ranged from 10 to 39
(mean 27.1). The level of serum CK was elevated in all
patients to between 248 and 26901U/l (mean 1287 IU/).



Table 1. Patient profile
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Number Subset Age (years) Sex Disease duration MMT score ADL score Serum CK No. of infusions
(years)
1 PM 56 M 15 68 27 895 1
2 DM 67 F 0.3 40 10 1017 1
3 PM 48 M 32 67 30 2690 1
4 PM 25 F 0.5 65 30 248 1
5 PM 53 M 04 71 23 1962 2
6 PM 44 M 0.3 73 39 1483 2
7 DM 29 F 12 80 32 930 1
8 PM 62 M 2.6 72 26 1074 2
9° PM 61 F 21 46 17 666 1
10° DM 25 M 5.0 70 - 671 1
11* PM 58 F 0.6 72 39 289 1
12* PM 44 F 35 67 43 398 1

“Excluded from the efficacy analysis

Five cases were investigated at Toho University,” two cases at Juntendo University, and one case each at Tokyo Medical and Dental University,
Tokyo Women’s Medical University, Keio University, Hokkaido University, and St. Marianna Medical University

PM, polymyositis; DM, dermatomyositis

Table 2. Effect of IVIG on each parameter measured 12 weeks after the infusion

Marked Improvement  Unchanged Worse Total
improvement
Muscle strength 7 (87.5%) 0 (0%) 0 (0%) 1(12.5%) 8
87.5%
Activities of daily living 4 (50.0%) 3(37.5%) 0(0%) 1(125%) 8
87.5%
Serum CK level 5(62.5%) 2 (25.0%) 0(0%) 1(12.5%) 8
87.5%

CK, creatine kinase

Table 3. Changes in clinical parameters after IVIG therapy (mean *+ SE)

Week(s) after MMT ADL Serum CK level Fatigue
the infusion
0 67.0 =42 27.1 £ 3.0 1287.4 = 265.3 55+11
1 70.1 = 3.4 289 2.6 1018.9 = 197.1 38+ 1.1
2 743+ 19 31.1 £24 8144 + 212.1* 3.0 = 0.8*%
3 75.5 = 1.9% 31.8 £ 24 550.8 = 154.6%* 2.9 + 0.8%*
4 76.9 = 1.5%* 333 + 2.4% 494.1 = 182.8%* 2.1 + 0.7%%
6 78.3 £ 1.6%* 36.0 = 2.2%* 424.5 + 159.7** 1.9 £ 0.7%*
8 80.1 = 2.1%* 36.8 + 2.4%% 535.3 = 218.2%* 1.4 = 0.9%*
12 81.0 = 3.6%* 39.1 + 2.7 612.6 = 264.7%* 1.3 = 0.7%*

Dunnett’s #-test: * P < 0.05 versus week 0; ** P < 0.01 versus week 0

MMT, manual muscle strength; ADL, activities of daily living

Changes in muscle strength, ADL, and serum CK level

MMT, ADL, and serum CK level gradually improved after
IVIG. Twelve weeks after the infusion, 7/8 (87.5%) patients
showed a marked improvement in MMT, and the other
one was worse. In ADL, 4/8 patients showed a marked
improvement, 3 had improved, and 1 was worse. For serum
CK level, 5/8 had a marked improvement, 2 had improved,
and 1 was worse (Table 2).

Table 3 shows the changes in the scores for each value as
mean * SE. The mean MMT score of eight patients was
significantly improved 3 weeks after the infusion, and the

mean ADL score was significantly improved 4 weeks after
the infusion. The serum CK levels and fatigue as indicated
by VAS at 2 weeks after the infusion showed continuing
improvement. The differences in MMT score during the 4
weeks before the infusion, while steroid treatment was
being given, were not significant (mean 69.0-67.0, data not
shown). The percentage decrease in serum CK levels at 4
weeks after the infusion was significantly different from that
during the 4 weeks before the infusion (P = 0.012, data not
shown).

At 12 weeks after the infusion, the patients showed a
significant improvement in their scores for muscle strength,
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from a mean of 67.0 to 81.0, and for ADL, from a mean of
27.1 to 39.1. The mean serum CK level decreased signifi-
cantly from 1287.4 to 612.6IU/1. In addition, the mean VAS
of fatigue decreased significantly from 5.5 to 1.3cm.

Assessment by patients and physicians

Of the 37.5% of patients who assessed themselves as being
markedly improved at 1 week after the infusion, 75%
agreed with that assessment at the end of the trial, 12 weeks
after the infusion. The physicians involved assessed 25%
of patients as improved at 1 week after the infusion, and
87.5% of patients as improved at 12 weeks.

Final global assessment of efficacy, safety, and usefulness

Of 8 patients treated with IVIG, 4 showed a marked im-
provement, 3 showed an improvement, and 1 had worsened.
Adverse effects were noted in two of 15 infusions (13%). In
one patient, asymptomatic inferior myocardial infarction
was found on ECG at 3 weeks after the infusion, but
whether the time of onset was before or after the infusion
could not be specified. The same patient exhibited an in-
creased CK isozyme. MB from the day of the infusion to 1
week after the infusion, and this was considered to be a
possible side-effect. This patient exhibited an improvement
after 12 weeks. One patient exhibited increased blood urea
nitrogen (BUN) (from 17 to 30mg/ml) after the infusion.
Whether this was related to the IVIG was not clear, but
could not be ruled out. This case was assessed almost safety.
Consequently, the usefulness of the IVIG treatment was
assessed as 88%.

Steroid-sparing effect (Table 4)

Seven patients who showed an improvement were evalu-
ated on the decreased dosage of their steroids during 12
weeks after the infusion. Five patients exhibited a more
than 31% steroid-sparing effect. The average reduced
dose of prednisolone was 47.1 mg/day at 12 weeks after the
infusion.

Table 4. Steroid-sparing effect of IVIG therapy

Long-term efficacy

All patients continue to maintain their improvement with
the use of steroids. In several patients, we were able to
decrease their prednisolone dose by more than 31%, and
they continue on a low maintenance dose only.

After the 12-week study period, three of seven patients
who had an improvement in their condition received a sec-
ond infusion because of a worsening of the disease, the first
just after the 12-week study period, the second 5 months
after, and the third 8 months after the first infusion. The one
patient who had got worse and the three recurrent cases had
no common characteristic features except that they were all
males with PM.

Excluding the first patient, the serum CK levels of six
patients were monitored for 9 months. The mean (SE)
levels of serum CK are plotted in Fig. 1. The mean CK level
had decreased significantly at 6 months after the first infu-
sion, and this effect of IVIG was sustained until 6 months
after the infusion. The second infusion significantly de-
creased the serum CK level and increased the MMT score
of all three patients. The steroid dose was also decreased for
these patients.

Discussion

Although our study was an open-labeled, uncontrolled trial,
we ascertained the efficacy of IVIG for the myositis in PM
as well as DM using precise evaluation criteria such as
quantitative muscle strength tests, ADL, serum CK level,
and a prospective documentation of disease.

In our study, an improvement became noticeable 2 or 3
weeks after IVIG therapy, and was sustained for 12 weeks
in both PM and DM cases. Patients tolerated this therapy
well, and overall, IVIG was assessed as being safe and effec-
tive for refractory PM and DM.

In case reports and uncontrolled series, IVIG has been
reported to be effective in up to 60%—-70% of patients with
PM and DM."? In 1993, Dalakas et al.” reported the re-
sults of a well-designed, double-blind, placebo-controlled
study of IVIG for DM. Their patients were randomly
assigned to receive IVIG (a total of 2g/kg body weight
divided into two daily infusions of 1g per kg per day)
or placebo every month for 3 months, with the option of

Number Average dose Rate of reduction of
steroid dose (%)

During 2 weeks before From 11 to 12 weeks after
the infusion (mg/day) the infusion (mg/day)

1 100.0 17.5 82.5

2 60.0 423 29.5

3 80.0 60.0 25.0

4 60.0 21.3 64.5

5 371 25.0 32,6

6 45.0 245 45.6

7 50.0 25.0 50.0
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*:p<0.05

*%:p<0.01

Mean+S.E.
Dunnett t-test (vs Oweek)

crossing over to the alternative therapy for 3 more months
after a wash-out period of 1 month. They confirmed a
significant improvement in muscle strength and ADL, and
the disappearance of any rash, and as well as a marked
improvement or resolution of histological and immuno-
pathological findings on repeated muscle biopsies.”

Both experimental and clinical data suggest that PM and
DM result from different pathophysiological mechanisms.
In DM, the specific pathological target is thought to be the
capillaries. The disease process may begin with the binding
of antibodies to microvascular components, and the activa-
tion of the classic complement pathway, resulting in the
sequential loss of capillaries and ischemia-induced damage
of muscle fibers with inflammatory infiltrates.”'’ In PM, T
cell-mediated and MHC class I-restricted antigen-directed
cytotoxic processes on muscle cells may play major roles.
This is supported by the presence of CD8+ T cells, which,
along with macrophages, surround muscle fibers expressing
MHC class I antigen and eventually invade and destroy
such fibers.'*

The benefits of IVIG have been reported in many other
immunologically related diseases such as idiopathic throm-
bocytopenic purpura (ITP),”* Guillain-Barre syndrome,”
chronic inflammatory demyelinating polyneuropathy
(CIDP), multifocal motor neuropathy, multiple sclerosis,
Lamber-Eaton myasthenic syndrome,”™ myasthenia
gravis,” anti-neutrophil cytoplasmic antibody (ANCA)-
associated vasculitis,”® and Kawasaki disease’*® in con-
trolled studies, and antiphospholipid syndrome,” livedo
vasculitis, Miller Fisher syndrome, acute disseminated en-
cephalomyelitis (ADEM), Still disease,” systemic lupus
erythematosus, and systemic sclerosis’** in uncontrolled
studies. In Japan, IVIG is approved for the treatment
of ITP, Kawasaki disease, and CIDP by the Ministry of
Welfare and Labor.

After considering the immunopathogenesis of those dis-
eases, and the results obtained with animal models and in

1
9 months
after infusion

vitro experiments,”* the mechanisms of action of IVIG are

thought to be as follows:

1. the Fc portion of IgG exerts partial blockade of the Fc
receptors when expressed on blood vessels and capillar-
ies, and activated macrophages;

2. the F(ab')2 fragment has antiidiotype antibody activity
against autoantibodies and blocks their binding to
autoantigens;

3. IgG contains neutralizing antibodies to various
cytokines, including IL-1, IL-2, IL-6, and TNF-a, and
also antibodies against T cell receptor f§ chain, CDS5,
CD4, and MHC-class I and II antigens.

On repeated muscle biopsies, Basta and Dalakas® found

that after IVIG, deposits of the membrane attack complex
disappeared from the capillaries and necrotic muscle fibers.
There was a restoration of the capillary network, a re-
duction in the number of regenerating muscle fibers and
lymphocytic infiltrates, an increase in the size of the
perifascicular muscle fibers, and a reduced expression of
MHC class 1 and intercellular adhesion molecule-1 (ICAM-
1) on the surface of muscle fibers and blood vessels.

Wada et al.” produced an experimental autoim-
mune myositis model in SJL/J mice by immunization with
rabbit myosin B fraction. The administration of IVIG
dose-dependently reduced the incidence of necrotic and
inflammatory changes in the skeletal muscle, and decreased
the deposition of IgG and C3 in muscle fibers, as well as the
elevation of antimyosin B antibody level.

In this study, we observed a case of asymptomatic infe-
rior myocardial infarction, and a case of elevated serum
level of BUN, for which a relationship with IVIG could not
be ruled out.

A 67-year-old female DM patient exhibited an ECG
change 3 weeks after the infusion. Her serum level of CK-
MB had already increased on the day of the infusion, and it
then decreased to a normal level at 2 weeks after the infu-
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sion, before the ECG change was noticed. The physician in
charge could not identify the day of onset of the cardiac
event, and could not deny the possibility of the involvement
of the IVIG, her steroid dose, or her myositis itself. A high
dose of immunoglobulin could increase the blood viscosity,
and the steroid given together with the IVIG could increase
the coagulability. Therefore, IVIG therapy should be con-
sidered carefully before it is given to patients who are at risk
of cardiovascular involvement, such as those with athero-
sclerosis or hyperlipidemia, or the very old.

IVIG therapy has been reported to have relatively few
side-effects. In Japan, it has been used in 325 cases of
Kawasaki disease or ITP, and side-effects have been re-
ported in 5% of cases. These included tremor, cyanosis,
eruption, hypertension, nausea, fever, and chills (reported
by the Mitsubishi Pharma Co. in postmarketing research).
The reported adverse effects™ of IVIG in patients with
autoimmune diseases and neurological diseases are com-
monly vasomotor symptoms, such as headache, fever, and
shortness of breath, which were usually mild and transient.
Serious complications are congestive heart failure, acute
renal failure, deep vein thrombosis in patients with heart
disease, renal insufficiency, and a bed-ridden state.

There are reports of hepatitis C transmission® and po-
tential concerns over the transmission of viruses with the
use of immunoglobulin. The current progress in the tech-
nology for virus inactivation, and verification tests to
exclude HIV, HCV, or HBV in raw blood plasma, mean
that the final products are safer than ever before. The GB-
0098 used in this study is inactivated by heating, and
any viruses are removed by nanofiltration during the manu-
facturing process. Virus transmission in relation to the use
of immunoglobulin has not been reported during this
study.

It has been reported that IVIG eventually ceases to work
effectively. This can occur from 2 months to 2 years after
treatment. In our study, three of eight patients were treated
twice when their disease recurred. Although the long-term
efficacy and benefits of continued IVIG treatment have not
been documented, the short-term benefits have been estab-
lished. Because of the expense and relative scarcity of large
amounts of purified, pooled normal IgG, IVIG should be
used only for selected illness for which other treatment is
ineffective.

The benefits of therapies for myositis are difficult to
determine clearly because of the lack of controlled and
long-term studies that include large numbers of patients.
There is thus a continuing need for large-scale controlled
trials to evaluate IVIG therapy.

Acknowledgment This study was supported by a grant from the
Ministry of Welfare and Labor of Japan.

References

1. Engel AG, Arahata K. Mononuclear cells in myopathies:
quantitation of functionally distinct subset recognition of antigen-
specific cell-mediated cytotoxicity in some diseases, and implica-

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

tions for the pathogenesis of the different inflammatory myopa-
thies. Human Pathol 1986;17:704-21.

. Emslie-Smith AM, Arahata K, Engel AG. Major histocompatibil-

ity complex class I antigen expression, immunolocalization of in-
terferon subtypes, and T cell-mediated cytotoxicity in myopathies.
Human Pathol 1989;20:224-31.

. Hohlfeld R, Engel AG. Coculture with autologous myotubes of

cytotoxic T cells isolated from muscle in inflammatory myopathies.
Ann Neurol 1991;29:498-507.

. Bender A, Ernst N, Iglesias A, Dommair K, Wekerle H,

Hohlfeld R. T cell receptor repertoire in polymyositis: clonal ex-
pansion of autoaggressive CD8+ T cells. J Exp Med 1995;181:
1863-9.

. DeBleecker JL, Engel AG. Immunocytochemical study of CD45

T cell isoforms in inflammatory myopathies. Am J Pathol 1995;146:
1178-87.

. Lidberg C, Oldfors A, Tarkowski A. Local T-cell proliferation and

differentiation in inflammatory myopathies. Scand J Immunol
1995;41:421-6.

. Whitaker JN, Engel WK. Vascular deposits of immunoglobulin

and complement in idiopathic inflammatory myopathy. N Engl J
Med 1972;286:333-8.

. Kissel JT, Mendell JR, Rammohan KW. Microvascular deposition

of complement membrane attack complex in dermatomyositis.
N Engl J Med 1986;314:329-34.

. Emslie-Smith AM, Engel AG. Microvascular changes in early and

advanced dermatomyositis: a quantitative study. Ann Neurol
1990;27:343-56.

Casademont J, Grau JM, Masanes F, Herrero C, Urbano-Marquez
A. Analysis of the outcome of idiopathic inflammatory myopathies
with particular emphasis on muscle capillary damage. Scand J
Rheumatol 1993;22:292-8.

Minori T. Structures targeted by the immune system in myositis.
Curr Opin Rheumatol 1996;8:521-7.

Targoff IN. Update on myositis-specific and myositis-associated
autoantibodies. Curr Opin Rheumatol 2000;12:475-81.

Roifman CM, Schaffer FM, Wachsmuth SE, Murphy G,
Gelfand EW. Reversal of chronic polymyositis following intrave-
nous immune serum globulin therapy. JAMA 1987;258:513-5.
Cherin P, Herson S, Wechsler B, Piette JC, Bletry O, Coutellier A,
et al. Efficacy of intravenous immunoglobulin therapy in chronic
refractory polymyositis and dermatomyositis: an open study with
20 adult patients. Am J Med 1991;91:162-8.

Lang BA, Laxer RM, Murphy G, Silverman ED, Rifman CM.
Treatment of dermatomyositis with intravenous gammaglobulin.
Am J Med 1991;91:169-72.

Jan S, Beretta S, Moggio M, Adobbeti L, Pellegrini G. High-dose
intravenous human immunoglobulin in polymyositis resistant to
treatment. J Neurol Neurosurg Psychiatry 1992;55:60-2.

Breems DA, de Haas PW, Visscher F, Sabble LJ, Busch HF, van
Doorn PA. Intravenous administered immunoglobulins as first-
choice agent in juvenile dermatomyositis. Ned Tijdschr Geneeskd
1993;137:1979-82.

Collet E, Dalac S, Maerens B, Courtois JM, Izac S, Lambert D.
Juvenile dermatomyositis: treatment with intravenous gamma-
globulin. Br J Dermatol 1994;130:231-4.

Sansome A, Dubowitz V. Intravenous immunoglobulin in juvenile
dermatomyositis: four-year review of nine cases. Arch Dis Child
1995;72:25-8.

Cherin P, Piette JC, Wechsler B, Bletry O, Ziza JM, Laraki R, et al.
Intravenous gammaglobulin as first-line therapy in polymyositis
and dermatomyositis: an open study in 11 adult patients. J
Rheumatol 1994;21:1092-7.

Cherin P. Intravenous immunoglobulins in the treatment of poly-
myositis and dermatomyositis. Ann Med Interne 2000;151 Suppl
1:48-50.

Reimold AM, Weinblatt ME. Tachyphylaxis of intravenous immu-
noglobulin in refractory inflammatory myopathy. J Rheumatol
1994;21:1144-6.

Basta M, Dalakas MC. High-dose intravenous immune globulin in
the treatment of patients with inflammatory muscle disease. J Clin
Immunol 1995;15:70S-5S.

Moriguchi M, Suzuki T, Tateishi M, Hara M, Kashiwazaki S. Intra-
venous immunoglobulin therapy for refractory myositis. Intern
Med 1996;35:663-7.



25.

26.

27.

28.

29.

30.

31.

32.

33

34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

Dalakas MC, Illa I, Dambrosia JM, Soueidan SA, Stein DP, Otero
C, et al. A controlled trial of high-dose intravenous immune globu-
lin infusions as treatment for dermatomyositis. N Engl J Med
1993;329:1993-2000.

Bohan A, Peter JB. Polymyositis and dermatomyositis. N Engl J
Med 1975;292:344-7.

Kinoshita M, Saito E, Kobayashi T, Ogawa T, Ogawa K. High-
dose intravenous immunoglobulin infusion therapy for steroid-
refractory polymyositis and dermatomyositis (in Japanese). Neurol
Ther 1998;15:521-6.

Dalakas MC. Clinical benefits and immunopathological correlates
of intravenous immune globulin in the treatment of inflammatory
myopathies. Clin Exp Immunol 1996;104:55-60.

Imbach P, Barandon S, d’Apuzzo V, Baumgartner C, Hirt A,
Morell A, et al. High-dose intravenous gammaglobulin for idio-
pathic thrombocytopenic purpura in childhood. Lancet 1981;1:
1228-31.

Pizzuto J, Ambritz R. Therapeutic experience on 934 adults with
idiopathic thrombocytopenic purpura: multicentric trial of the Co-
operative Latin American Group on Haemostasis and Thrombosis.
Blood 1984;64:1179-83.

Von der Mecher FGA, Schmitz PIM, for the Dutch Guillain-Barre
Study Group. A randomized trial comparing intravenous immune
globulin and plasma exchange in Guillain-Barre syndrome. N Eng
J Med 1992;326:1123-9.

Bril V, Allenby K, Midroni G, O’Connor PW, Vajsar J. IVIG
in neurology: evidence and recommendation. Can J Neurol Sci
1999;26:139-52.

. Von der Mecher FGA, van Doorn PA. The current place of high-

dose immunoglobulins in the treatment of neuromuscular disor-
ders. Muscle Nerve 1997;20:136-47.

Dalakas MC. Intravenous immune globulin therapy for neurologic
disease. Ann Intern Med 1997;126:721-30.

Liblau R, Gajdos P, Bustarret FA, Habib RE, Bach JF, Morel E.
Intravenous gamma-globulin in myastemia gravis: interaction
with anti-acetylcholine receptor autoantibodies. J Clin Immunol
1991;11:128-31.

Jayne DRW, Chapel H, Adu D, Misbah S, O’Donoghue D, Scott
D, et al. Intravenous immunoglobulin for ANCA-associated
systemic vasculitis with persistent disease activity. Q J Med
2000;93:433-9.

Furusho K, Kamiya T, Nakano H, Kiyosawa N, Shinomiya K,
Hayashidera T, et al. High-dose intravenous gammaglobulin for
Kawasaki disease. Lancet 1984;2:1055-8.

Newburger JW, Takahashi M, Burns JC, Beiser AS, Chung KJ,
Duffy CE, et al. The treament of Kawasaki syndrome with intrave-
nous gammaglobulin. N Engl J Med 1986;315:341-7.

Sherer Y, Levy Y, Shoenfeld Y. Intravenous immunoglobulin
therapy of antiphospholipid syndrome. Rheumatology 2000;39:
421-6.

Prieur AM, Adleff A, Debre M, Boulate P, Griscelli C. High-
dose immunoglobulin therapy in severe juvenile chronic arthritis:
long-term follow-up in 16 patients. Clin Exp Rheumatol 1990;8:
603-9.

Sany J. Intravenous immunoglobulin therapy of rheumatic disease.
Curr Opin Rheumatol 1994;6:305-10.

Corvetta A, Della Bitta R, Gabrielli A, Spaeth PJ, Danieli G.
Use of high-dose intravenous immunoglobulin in systemic lupus
erythematosus: report of three cases. Clin Exp Rheumatol 1989;7:
295-9.

Basta M. Modulation of complement-mediated immune damage
by intravenous immune globulin. Clin Exp Immunol 1996;104:21—
S.

Ballow M. Mechanisms of action of intravenous immune serum
globulin in autoimmune and inflammatory disease. J Allergy Clin
Immunol 1997;100:151-7.

Yu Z, Lennon VA. Mechanism of intravenous immune globulin
therapy in antibody-mediated autoimmune disease. N Engl J Med
1999;340:227-8.

Stangel M, Joly E, Sclolding NJ, Compston DAS. Normal
polyclonal immunoglobulins (IVIg) inhibit microglial phagocytosis
in vitro. J Neuroimmunol 2000;106:137-44.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

325

DeKeyser F, DeKeyser H, Kazatchkine MD, Rassi F, Dang H,
Talal N. Pooled human immunogobulins contain anti-idiotype.
Clin Exp Rheumatol 1996;14:587-91.

Berchtold P, Dale GL, Tani P, McMillan R. Inhibition of autoan-
tibody binding to platelet glycoprotein IIb/Illa by anti-idiotypic
antibodies in intravenous immunoglobulins. Blood 1989;74:2414-7.
Rossi F, Jayne DRW, Lockwood CM, Kazatchkine MD. Anti-
idiotypes against anti-neutrophil cytoplasmic antigen autoantibod-
ies in normal human polyspecific IgG for therapeutic use and in
the remission sera of patients with systemic vasculitis. Clin Exp
Immunol 1991;83:298-303.

Svenson M, Hansen MB, Bendtzen K. Binding of cytokines to
pharmaceutically prepared human immunoglobulin. J Clin Invest
1993;92:2533.

Andersson U, Bjork L, Skansen-Saphir U, Andersson J. Pool
human IgG-modulated cytokine production in lymphocytes and
monocytes. Immunol Rev 1994;139:21-42.

Abe Y, Horiuchi A, Miyake M, Kimura S. Anti-cytokine nature
of natural human immunoglobulin: one possible mechanism of the
clinical effect of intravenous immunoglobulin therapy. Immunol
Rev 1994;139:5-19.

Aukrust P, Froland SS, Liabakk NB, Muller F, Nordy I, Haung
C, et al. Release of cytokine-soluble cytokine receptors, and
interleukin-1 receptor antagonist after intravenous immuno-
globulin administration in vivo. Blood 1994;84:21-36.

Pashov A, Bellon B, Kavari SV, Kazatchkine MD. A shift in en-
cephalitogenic T cell cytokine pattern is associated with suppres-
sion of EAE by intravenous immunoglobulin (IVIg). Mult Scler
1997;3:153-6.

Ross C, Sevenson M, Nielsen H, Lundsgaad C, Hansen MB,
Bendtzen K. Increased in vitro antibody against interferon-a,
interleukin-1la, and interleukin-6 after high-dose Ig therapy. Blood
1997;90:2376-80.

Sharief MK, Ingram DA, Swash M, Thompson EJ. IV immunoglo-
bulin reduces circulating proinflammatory cytokines in Guillain—
Barre syndrome. Neurology 1999;52:1833-8.

Gottfried I, Seeber A, Anegg B, Rieger A, Stingl G, Volc-Platzer
B. High-dose intravenous immunoglobulin (IVIG) in dermato-
myositis: clinical responses and effect on sIL-2R levels. Eur J
Dermatol 2000;10:29-35.

Wadhwa M, Meager A, Dilger P, Bird C, Dolman C, Das RG,
et al. Neutralizing antibodies to granulocyte—-macrophage colony-
stimulating factor, interleukin-lo and interferon-a but not other
cytokines in human immunoglobulin preparations. Immunology
2000;99:113-23.

Kindo N, Ozawa T, Mushiake K, Motoyoshi F, Kameyama T,
Kasahara K, et al. Suppression of immunoglobulin production
of lymphocytes by intravenous immunoglobulin. J Clin Immunol
1991;11:152-8.

Amemiya K, Semino-Mora C, Granger RP, Dalakas MC.
Downregulation of TGF-f1 mRNA and protein in the muscles of
patients with inflammatory myopathies after treatment with high-
dose intravenous immunoglobulin. Clin Immunol 2000;94:99-104.
Basta M, Dalakas MC. High-dose intravenous immunoglobulin
exerts its beneficial effect in patients with dermatomyositis by
blocking endomysial deposition of activated complement frag-
ments. J Clin Invest 1994;94:1729-35.

Wada J, Shintani N, Kikutani K, Nakae T, Yamauchi Y, Takechi K.
Intravenous immunoglobulin prevents experimental autoimmune
myositis in SJL mice by reducing antimyosin antibody and by
blocking complement deposition. Clin Exp Immunol 2001;124:
282-9.

Sherer Y, Levy Y, Langevitz P, Rauova I, Fabrizzi F, Shoenfeld Y.
Adverse effects of intravenous immunoglobulin therapy in 56
patients with autoimmune disease. Pharmacology 2001;62:133-7.
Brannagan TH 3rd, Nagle KJ, Lange DJ, Rowland IP. Complica-
tion of intravenous immune globulin treatment in neurologic
disease. Neurology 1996;47:674-7.

Bresee JS, Mast EE, Coleman PJ, Baron MJ, Schonberger LB,
Alter MJ, et al. Hepatitis C virus infection associated with admin-
istration of intravenous immune globulin: cohort study. JAMA
1996;276:1563-7.



	metapress.com
	http://springerlink.metapress.com/media/BD1LPMUHRPD61XVRLH87/Contributions/J/Y/T/U/JYTUE7RUR5LUWNK7.pdf


