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=Abstract=

Intravenous immunoglobulin(IVIG) has emersed as an important therapy for various
neurologic diseases, and is now used in a wide~range of neurological conditions. In
controlled clinical trials, IVIG has been effective in treating the Guillain—-Barré syndrome,
chronic inflammatory demyelinating polyneuropathy, multifocal motor neuropathy, and
dermatomyositis. IVIG has only few side effects with a small risk of transmission of
infectious agents.

I will review briefly about the history, preparation, safety, recommended laboratory
tests before therapy, clinical pharmacology, mechanism of action, advantages, side effects
and risk, and current effects of IVIG in various neurologic diseases.

In conclusion, IVIG is a promising immunomodulatory therapy that has been to be
effective in some neurologic diseases. But its spectrum of efficacy has not been fully

established, and additional controlled clinical trials are needed
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Imbach eza/ (1981)°] 91EH ] J2h £7]H4 disiid olF® & x5 gl AAolr}.
4 Apibe-g H9ZEEY AN £} (intrave- ¢
nous immunoglobulin, IVIG)E AFHel 385  4AE o)s), IVIG X5} ExlEe] A8 =7
£ 7 oldl IVIGAEE vzt Jule 2ppddd B S50l JAgNES EE2YA sl ¢
AgoA de o)&= 5 glc} (Table 1). #d 10 ¢}
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Table 1. Neurologic diseases treated with IVIG

In controlled clinical trials
Guillain—-Barré syndrome

Chronic inflammatory demyelinating polyneuropathy

Multifocal motor neuropathy
Dermatomyositis

In preliminary results from controlled trials, open-label trials, and case reports

Amyotrophic lateral sclerosis
Inclusion—bhody myositis
Lambert—-Eaton myasthenic syndrome
Myasthenia gravis

Paraproteinemic immunoglobulin M demyelinating polyneuropathy

Rassmussen syndrome
West syndrome
Lennox—Gastaut syndrome
Polymyositis

Relapsing-remitting multiple sclerosis
Optic neuritis

Stiff-man syndrome

Paraneoplastic cerebellar degeneration

Intractable childhood epilepsy

Paraneoplastic encephalomyelitis and sensory neuropathy
Myelopathy associated with human T-cell lymphotropic virus—1 infection

Systemic vasculitis
Autoimmune diabetic neuropathy

Acute idiopathic dysautonomic neuropathy

Vogt-Koyanagi-Harada syndrome
Polyenuropathy of critical illness
Adrenoleukodystrophy

IVIG : intravenous immunoglobulin
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AAH 28 Ho} Imbach, ef o/ (1981)°] 9

Dalakas(1997)

B Pzt 2Pkl IVIG X &F
& A|E3 o]¥) Fateh—-Moghadam efa/ (1982)
o] {EEZA, Vermeulen ef of (1985)0] 1t
A AFA gz thid AWM, Kleyweg
et o/ (1988)e] A% -nHd FF (Guillain-
Barré syndrome, GBS)¢l|4], Cherin efa/ (1991)
3} Lang efaf (1991)0] 2434, 28] 3 Charles
et of (1992)7} Kaiji e o/ (1992)°] Th2AA &
FAAESAA A7 ALz IVIG ARE A
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2. MX| (preparation)
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oglobulin, Ig)AAE 3,000 ~ 10,000 225
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B 22 A& Cohn & A £43}e] nk=
= AR HFYAEL 1gG 7} 95%, IgA 7} 2.
5 % wlake]w Lo)o] FAlE AE® 28}) [gM
22 A glew IF IgGE IgGl 55-
70%, 1gG2 30-38%, 1gG3 0-6%, 12| IgG4
0.7-2.6% 2 F+43=°] et (Eibl & Wedgood,
1989; Dalakas, 1997).
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BE daAA M9t npaziA] 2 IVIG X &
A) 71 S84 aEE ool & AR A 9Wo)
A £ 9 19 #3 Aot o] §]
HAE £017) el A99 FEAe] Yallnk
o]8-& ol AY, B, C¥ gk, w5
zbd dAgPnlele 2, Az THE F= ek
nlolg 2o i3t A& A3 A of ).
2=y o= zhd G AR wlele)2e) B 2H
gnjeei2t Ak o)A B&A31¥T) (Dala-
kas, 1997; Stangel ez o/, 1998). =3 A=A
9] &4 (solvents), AAA (detergents), &
2=9] 2hgolu} W& pH oM Wik TS

3 zhgdnlelel 2y 71} nlo]El2E-& BEA3]
AlZIe} (Schiff, 1994). A7k IVIG ] &5
Azt A Rnlel# 27} Add A o
(Thornton & Ballow, 1993). ]t} 1994 d
u]Zef| )& Gammagard @ Ig AAE AHLE C
3 2kqdo] HAEAY Belxl A7} Hex 137
#v sisteta et (Dalakas, 1997).

4. KIBAISHOI TRHOFE AR

S A WA 7 Bobg R o] At
2 99) ofsl G Aol s eleh. wef o]
ARe) T} 920 A9etd FU% S} &
Boll w2} Agale ek, FAYA Solat 27
o] g3 gl ohlehd FEAEA AR,
207, B TgA R, 2R, WA 7l
AR, V5SS A% HAR
ARE AL, dof AR Sl LA

I

oy S5 L3k Asehd A HAAE A
&) B vlE XEE /‘]1}?{}‘1} (Table 2).

A3 A7|IHEE HepHe AfdlE Fr1¥es
A7\ e7AE A WA 2ol shsAlel Al

Table 2. Recommended laboratory tests before treatment with IVIG

Renal function
serum - creatinine, Na, K
urine : protein

Serology
hepatitis

Campylobacter jejuni in Guillain-Barré syndrome
other relevant tests, including cerebrospinal fluld/serum indices

Other laboratory tests
erythrocyte sedimentation rate
blood group

'cross—match' of intravenous immunoglobulin with patient's blood

Important points in history
immunoglobulin A deficiency
renal insufficiency

previous side effects with intravenous immunoglobulin

fructose intolerance
diabetes mellitus

IVIG ! intravenous immunoglobulin

Voltz & Hohlfeld (1996)
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Ealalfol gct. FH 285 Hel disijal X8
o] EFhol| oz HAs] 2Asla HrlelA Al
A 8E o8| E Ao} et 3 AAAZ
chlorpheniramine # hydrocortisone & 4}
$EA) | N Aztsl Blelgbel, e s FA
£ el A wiziz] R3] Fdsher & Aeo)
o} (Wills & Unsworth, 1998). 3% IVIG 2]
A7 87} Eoldel wet AT T A8 g Al
& ZQAAE AR ok & vy} A 24
Abo] glE A4elAl AT IVIG A 8F Fe
v 2akg-o ol9dv} (Moghraby efa/, 1993). L
By B2 AP gAREe] JAF A5 2kdd
22 FAEE AR 7] wied 23 A=
Ig o] §3& Folelx =¥slar qiof o] &3
o] slx A%t o 9o} AL f3ow
®3t} (Voltz & Hohlfeld, 1996).
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A QAatellA A4 Ed1A AgEE $HS
Imbach ef e/ (1981)¢] JEH 9] 2ty
Appg ela =g A AN g 04 g/ke
2547 &8 FE el a8y EAle
AR AP A= 1 ZFr) gels A3
2%7) W)l A5 A IVIG X &F sflok
g A7) glvke AHeolv}, g o= I} 9l
S$7lo g gElE Hagwe) ol g A
A9 g Aoy e Aol slojA F
£3orE a9y} 9E& Aoy FAYRYG. =3
ubyd A5 2R o AAWFTEe] A
A87} o 7ol o 5L d&eg FE
e A% Aol shErlE olRE 2Ex, dAald)
6 e} A AU ohwl Awdgl A7) A
AR Ao g HrstAY FAREEE AQle] 1t
S0 wat 2AslE Aol o Hwslale} Azt
o} AAdelA IgGe) "7l 18-23 Yo}
[gG A% 1gGl 3} IgG2 9] Hizbr)= 204
Axolar IgG3 £ 7-9 dylel ek¢lr} (Waldmann
& Strober, 1969; Voltz & Hohlfeld, 1996).

A [gGE 2 g/kg o £ 547 7ol
FAs 83 [gG 7} 276 B4 5u7iA]

7kt 72 Azkuel) vkez zhasslA 21-28
o] A A uAle] £Eo.E Folilrt. o]l
27)el [gG 7} F9L2 e o FAR
IgG7} ¥39] (extravascular)® Aulx] 7]
Eelct. 223 [gG & HApY 2R 44 &
of7hedl FARE A8 A1 A 1gGrt &2
A7) 5qkell HZale] [gG & Hae] 26 v}
o] F71gke}. 2y M A IgGE 1 Fuel
AArFEo R Folr} (Sekul ef o/, 1994).

6. AE7|H

AR n2g Y A4 T Y97,
B 157, FAAE, dAAE W Jlet 2 22
539 BT Sow AR A
2700 Aol 47 Az PAElE olghn
g}, 2e2g offelA Ig 7t THEH °] A7
wre] o] el Wbt A Aelgpx FAHE 2
P& Aot o] ApAdel oAl diFate] A
AolA A el dAFE WA & ol
2 A3} A7 Ig o] A1 sl 1
3 A2 A mpie] ®ldkR ol AekEgke)
SJAMA (multifactorial) 2.8 28L& Heoeg &
A=}, Table 32 o] AAA A7bd A3
Aol el FA =S A7) Al 3] o7 dvA}
52 A¥E A Aol (Voltz & Hohlfeld,
1996; Wills & Unsworth, 1997; Dalakas, 1997;
Stangel ef o/, 1998).
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o A8} v IVIG R RE 583 &
2] of Flo] Hash] Yoz v AlL3fal 4]
shAl AT 5 93, FARNEAL 28]
o, gAshiol} A g Al AAs} gl =
s AFTATIA g2 R AP gy A
AR EN ] A7)A g o AAe] ek
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Table 3. Possible mechanisms of IVIG action

Possible mechanism of IVIG action

Comment

Anti-idiotypic antibodies

Inhibition of antibody production of
A —cells

Inhibition of CD5-positive cells

Blockage of Fc-receptors

Modulation of T-cell activation via
soluble molecules

Anti—idiotypic effect on T-cell
receptors

Enhancement of CD8 positive
SUpPressor
T-cell function

Neutralization of superantigens
Neutralization of toxins and pathogens

Modulation of cytokine production
by immune cells

Direct binding of cytokines’

Inhibition of complement mediated
effects

Increase of immunoglobulin catabolism

Anti-idiotype antibodies against auto—antibod-
ies can bind these and neutralize them. There are
some suggestions that this mechanism could be
of importance in Guillain-Barré syndrome, chronic
inflammatory polyneuropathy and anti~-GM1 ant—
ibody associated polyneuropathy.
Anti-idiotypes can also bind on membrane—-bound
antibodies on the surface of B—cells and shut do—
wn the immunoglobulin production.

CD5 is expressed on the majority of T—cells and
a subset of B-cells that synthesize low affinity
polyreactive auto—antibodies. Antibodies against
CD5 have been shown to be contained in IVIg.
Intact IgG can bind with its constant region to
Fc receptors of cells of the reticuloendothelial
system. This mechanism seems to be important
in idiopathic thrombocytopenic purpura.

Soluble CD4-, CD8- and MHC molecules cont-
ained in IVIg can act as antagonists of the T-cell
receptor and thus block activation.

Antibodies against the T—cell receptor A —chain
can block T-cell acivation. They were shown to
be present in sera from healthy individuals.
Increased numbers of CD8-positive suppressor cells
and increased

suppressor T-cell function was noted after IVlg
treatment

Neutralizing antibodies to bacterial or viral supe—
rantigens, which may activate T-cells nons-—
pecifically have been shown to be present in IVIg.
Direct binding of antigens that initiate or perpet—
uate the autoimmune reaction

Modulation of expression of various cytokines was
shown in vitro after addition of IVIg to lymph—
ocyte cultures. Reduction of IL-1 production was
demonstrated in Kawasaki syndrome.
Decreased TNF-alpha production was suggested
to be responsible for the therapeutic effect of
IVIg in experimental allergic encephalomyelitis,
an animal model resembling multiple sclerosis.
Binding antibodies against IL-1, IL-6, IFN ¢ and
INF B were shown to be present in IVIg prepa-—
rations. ’

IgG can bind complement and thus inhibit the
damage following complement activation.
Decrease of C3c was noted in IVIg treated pa—
tients with myasthenia and deposition of acti—
vated complement was blocked in dermatomyoisitis.
The catabolic rate of immunoglobulins increases
with higher serum concentratrions and thus the
half-life of autoantibodies is decreased.

IVIG, IVIg : intravenous immunoglobulin

Stangel et al (1998)
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o}, BlxE| R BN FedAd F BE AxY F
50| Fgo] &3] A0}, =3 FAE 1 A7)
d 23 2%5o)Y FREAT] A £ 3
o} FAE FABIA 30 EAE gom FAlo
2AET 2 F FAEEE A F =l =
& TS FE, dofut 2Al0] AA 24 A7) Fek
A48 £ glr}. ook Rakge) ol B
sl A= Ig #a2hd IVIG AlAld] Eelg)
= oJg7}z] FHA| (stabilizing agents)®] <
s BA7} 8437 WEes st gl

2Eg AEFA7 &R A A AR
AR NN E FA Ay FR31E 5357 8 F
A58 A3 3= 30| $o} (Dalakas, 1997).

1) A= (viscosity)

Woodruff ef of (1986)-2 4%2] }71H 4
FAgrAFo] gl kaldlA] IVIG X85 A3
@ A7} 39l Al " Hakgo] A7
#A$-5 Ruslgen], Hague e of (1990) <l
Tt A Puto] 2o 2HAEl LolelAE IVIG
2 8A oln] A Ig |7} F7lE Ado)lEs
IVIG X 8A] I EZFFo] Azicka o}, 3
# Silbert era/ (1992)2 HAR-& F2 JYF
GBS 94| IVIG X &F § 27} opd 83
4 R 28 W] A AR ASE Ba
slith. Dalakas (1994)& %559 Igx E4
AEE ZUMA /S Hallsted AERAY 5
Ao AAAA HaAgS 4o ¢ yYer
B 2ZAENA Rofstn] 53] =¥ IR
B, dEER T, A9 B JAYAY
A o] e Afelle HNMEE AL 4
A}elot jhelar ), Steg & Lefkowitz (1994)
= TEHEZIAAA IVIG X823 k=4 HAN
o] Azl A8 Rud}gaL, Voltz ef ol (1996)
GBS ##A}ellA| IVIG X543 H¥RdE & F
gt g wwSe] A7) ALE Baskgld).

2) %%
Silbert ef o/ (1992)& TFE-2] WHo] Q)=
e RPN IVIG A BE HEF] A7)7|%

gr}x o, Constantinesu ef o/ (1993)-&
52l §Yo] g AltellME IVIGx&2
PEFEEe] fiE 5 9l HR JEL pro-
pranolol ¢l¥x]87} 8 2sfvia et =3 Sekul
et al (1994) & RFEERAINE IVIG B2 &
T4 e 12} Skt R

3) ke

Sekul e a/ (1994)& 25E2] IVIG X &EA)
o 10% oA F ubsdo] Azlvla spHA
I SRS g TR}HY3E 1gG, ¢}
okt QPAA, IVIG x| &el] o3l Sdx]e] Eux)
£ cytokine, HF-E&AA 9 HE3 InlAy
o] ok Yo}, 2 T abede] A
< Ig AEY T AR dE Fdsioha §)
t}. Scribner ef o/ (1994)& A EE E-3)
IVIG 2| 8% 74 gubedo] A7) 3638 B
A w3l IVIG AlEo2 X asivlas B
A rbddo] A givhe RS dAkealEe] ¢
3L glojof gela el

Dalakas (1995)+& IVIG X &A] steroid &
A AR o 2= 7l B Subede) uby
+ A= v & Hoha A o™
FA Fude T AgA & wgsia
24-4A8 X7l FAre] 2AEW 2 F e e
F71R 8l A geskx] deix o e
Gabor (1997)& IVIG &% 34 Futede]
A 9-14 45 ¢ Y7 A5 Ruy

4) ¥4

Chan-Lam e o/ (1984)2 IVIG X &% &
BZo] 7] ALE Raug) o Boom ef of (1988)
2 FYSEEAESRA A IVIGHEF HE
T34 o] A7 A+E Ruyc). I
Dalakas (1997)% IVIG X]&.¢] 93 33ul-g-
< =EAR T, Eulehe) 1%, AR
2] AAEE Tl FAF- 2-5Y Alele] AA 171

A A%E 2% gieka Yok

5) T% I s
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Table 4. Side effects of IVIG

Side effects of IVIG

Generalized and

Systemic reaction

Neurological
complications

Hypersensitivity

Renal complications

Cardio—-vascular reactions

Miscellaneous effects

Headache

Myalgia

Fever/chills

Low back pain/chest pain
Nausea/vomiting
Elevated liver enzymes
Transient neutropenia
Hyperglycemia

Aseptic meningitis

Migraine

Stroke

Reversible encephalopathy with
intracranial vasospasm

Anaphylactic reacitons

(especially with IgA-deficiency)
Haemolytic anemia

Immune complex mediated arthritis
Hypersensitivity myocarditis

Acute renal failure

Hypertension

Cardiac failure
Tachycardia
Thromboembolic events

Uveitis
Alopecia
Hypothermia

IVIG : ih‘pravenous immunoglobulin

Vyas et o/ (1968)L IgA 7+ AHE 2z}l A
NAAE 4 IgA o 7 FA7E A
5 dofve A H2E Rausgch. 2%
Burks ef o/ (1986)-& A7l EeddFo] )
£ FajoA AelFE U FAbsbd ks
o] A7led 2 ot IgA el disl IgE A7}
717 wiEelgts A& T3tk Brox o of
(1987)2 Wy dE2xu0742F IAblA IVIG
255 § A dAHe o §8o) HA &
A Age] Arled 2 ol ka2 E-
3" IgA YA wiEolzkx e}, 2 2} Dalakas
(1997)%= LVIG 21 8%F AlF}elr] Ao €4 IgA

Stangel ef af(1998)

AE dA AAR s Tepa sl A Ig AAF
Gammagard—SD °f|& o}F AL <ke] IgA 1k

x3Ee] glomg ¥ IgA Ayl e HajofA]
Fggsichn ek et QA [gA 2

< 1/1000 °]B& AA A3} ke =&
vfar el

6) A7l ¥ Fah-8
Ellie ef o/ (1992)& 71&) A1AHo] 331, &
3] x9l, Fuy Ee FEAFH 4R A7)
£A0] BEY A Lo IVIGHEE T4 A
S@IAT} ARSI o Atk g
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3] E-o] gt o). Tan e/ (1993) IVIG A
5 3440l A7 A9 BasiEA IVIG
2 gA = A Al7)15 7] FoAE
¥H Ahsan ef of (1994)2 o] AA|wAF =
Ig AA] £38= 255 sucrose & ddgto) 9}
ohal sPA Ig AAE sk A FAFS
24 o]" H¥4E 44 vk Yo
7) g A4

Koehler & Koudstaal (1996)& 7}3%kx
A GBS 7} A7) 75 H2E phenytoin &
EZAFIHA IVIGE T4 € A9 A9A-9)
Il Aol A 3

-

8) 71e} AR A= A7

Koffman & Dalakas (1995)+ IVIG #]&
F AYT AASESL 10w 71 5 e
dl ol FAEL e EY wige) 44
(rouleaux formation)®] &7}=|32 FHHo] &
o}57] wiEeluta AnshHA o] |A4L 2-3
F74 2159 F Q0 BR o7l Pl Ay
AT e d=eka Pek =9 IVIGH]
BA AYEFEFO] AV)VIE oz A
Dalakas (1997)& IVIG $A}FA] gulole] g 3
A FA7E FA A= 7] Wit nloje
717} Z7hEl el IVIG X85 30 974+ 834
ATl s F 4 glvka Yot Stangel e
of (1998)L IVIG x| &83%F 282 $kate] 43%
oA ZrEA RI7F FIMAL 17% e R+
7} Zrasicn @

o - XX

T,

1. 4 -Hig £ (Guillain—-Barré syndrome,

GBS)

Kleyweg ef o/ (1988)2 22 892 55
GBS a7 IVIG 218§ ¥ 27} 674 &
Ae] 5 ¢le}ar Wl Kleyweg & van der Meché
(1991)> YAnFAEE AT 7299 GBS
I2F 6N He X Eelle wkgo] ikt

Aalln, sEEe] IVIG X8 A 749
oA 8ol Yol AE FoE Kol Ig
of AEA mas AP 8 visiga
el
van der Meché ef o/ (1992)2 34 GBS &
Apef|A IVIG 25e] &3 AREA]R.2) ¥
SpAY o waRlolela ek Irani eral (1993)
£ 7799 GBS elA IVIG #&% 3 A3 27
ol BF 2418 Byl 59 8% 1-16
Aol ksl 27l ZkajelA] HA g
BE AT A 499 sAE G 5
GBS A€ AR 8 | wshx] o A9
B} IVIG R 8F Ate] of Eslrar Y}, Castro
& Ropper (1993} IVIG R &E ARXF 159
2] GBS 325 7%A AuFolAY X&8F 5
duell oglEjglon aF 4ol 2.5 42k
AT EH7E Aok Y, 5L A3
T AT A3 2o sAF GG shA
IVIG X8| &3l dhel] 494 4% 3ok
The Dutch Guillain—-Barré syndrome study
group (1994)2 GBS #A}ol|A] Ig ¢} methyl
prednisolone & 37 FA8 A3 76% o4 &
A ¥ o] TVIG D3| 8] 53% R} $4-80] o
=3 AR o] Jed wzka] Aele HAzE
= o] Foldcl sl Ig 2} methyl pred-
nisolone ¢] W28t of aFfAelga o}
Haupt efa/ (1996)2 GBS Za}ellA| FAbawgh=]
Buk A3 A%, tryptophan~linked poly—
vinyl alcohol gel adsorbent & ¢}&3 A4
FTHE o8’ AT, AWA FeE 200
IgG & FARE A$E vye] 2 & vag
A Ao FRUE [GRAE @ A} B
DA "H g AR}l a9} s shda W
x50 Av)7} wRZlE sk 31 71zke) gho}
AA HEE AT x]Fe] AAE] A2 Adld
Zelgtx 3
Goodhew & Johnston (1996)-& Zzo}el|A]
A7) 5% GBS A= IVIG 2 8 5¥d 73t
£glo] VI Y 5 A, YAERER
o} E4A # 5 gl B vso] daF Ao
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o w LA ule] FA) FAL §= gl F& v
Helebal P} Bril ef o/ (1996)2 GBS A
IVIG %8¢} EAu#Ase] &35 47 vz
e A3 M2 e| A= vsssiglod F4nEH
Bl gFol o] Bl A o £k
o] WExEe] &t dEire & ik 3
23

Korinthenberg & Monting (1996)-& o}
GBS A IVIG A8+ Bl Alsh 94
AR rfRl = opd Ftel| Al E3] E#L gl
corticosteroid £ GBS dX& &3} glon}
R A5 gz b AW Se] 94l
£ 7ol Hof gt

Farcas efal (1997)2 F5-olwA A IVIG
2| &3PG ol qkg-o] gl GBS dlAE Fu# IVIG
&l B3} & +5 kil ot Mericle
& Triggs (1997)2 GBS 9] & Helal 532
w4 A AN g ASE IVIG
2|87} o} £} utar k. Abd-Allah e
ol (1997)2 IVIG R 5.+x Ex|ge) 53947}
NEtA s o] AL Lo} GBS ¢l
71 A FAE= 2 sepal vk Plasm ex-
change/Sandoglobulin GBS trial group (1997)
& AHHF Al AT 250 P 35
GBS ¢4 a8} IVIG A &e] a3}
7} visssht @R e} IVIG o] WiAas
o o]ake] felgt 57} ¢ickar 3t} Gabriel e
al (1997)2 GBS o] FEEY) A A=
o AAd Ig§ 5o FAhd o)ye) 35
571 Bz ed 2 7)1AS 7o) F52eAR]
7} 72=517] wjEe) E42s AR 27 A
2317} H7) wEelgt 3

2.0 HEM ElaEM CHUY MAYE
{chronic inflammatory demyelinating
polyneuropathy, CIDP)

Vermeulen ef o/ (1985)¢] 2|2 o] 1A
IVIG A 8.9 532 B3 old Albala ef o/
(1987)= CIDP ol IVIG x]&7} &3} et
3 P} Faed era/ (1989) % 9 2] CIDP 3=z}

oAl IVIG 2 &E& 3 A3} BE FAlol|A] 5483
Faggle] &3t ddglew a5 4= 4
BZ271 D asletar 3k9let, van der Meché e
@l (1989) AN FAIAZAG IVIG A7) &
A& Kl 89e] CIDP @xlellA Ag4Fe] A
AAERAANE vas) £ 45 8% 83258
TR AFo] Frlsiged 2F 59N E
EHEEETA9 Y AT Frle) 2] 34
Alo]e] Agg@A7} 9lsickar e}, van Doorn e
al (1990)2 1VIG ol &35 ¥.¢l 79¢] CIDP
FollA AeFAF 7y BE AEsg oy IVIG
o} FEARE o]87 o)F WA M= IVIG
2wt £37 e A FHIS
Cornblath efa/ (1991)2 1552 CIDP &=}
A IVIG 2825} A2 BE AN 7234
o] 3AE Rglov) x| 3ol ut e A%
Al 3A4E Bylela shda] CIDP 5 oA
ub IVIG x| & E7} 9ot g

¥# van Doorn efa/ (1991)% 52 2] CIDP
Bzt A IVIG 1825 38% M= 37} ¢l
HIL, 4% AT DA E3hs Yoy F7
FALell dkgo] §1515L 17% oA+ ¢ 34
& Bgou} 40% AL TS 4X1A17)7] 95
Al A A dostoia vk AS A8
A} 90% oA dFAZo] s, 53] &
W717ke] 1ol ]l A9, x| BAIAA7ER] 2 oF
ol A% AP A5, "eje)r} vlssiA o)
W A9, ATEFAA Y AxgEr] 2haE A
Sl o &3] 9lglem, o] =50
T 553 ASoAE 93% ¢l AL Byld)
3 8t} Vedanarayanan ef of (1991)-8 4 7§<]
2o} CIDP 3xtol|A] FAto] Apgd winjel 449
o] xaigel U R IVIGHEE &
A} 47 B5F A3 2E5He) TAHE e ¥
AbEA melo] E3)ke} n)szalglon 53] 290
A EEAR W B v ZgHe)glen
IVIG X8 40} CIDP ol &34 el x| w.2kar
shgict. '

Dyck et a/ (1994)& IVIG A 5.9} FAuE3
g B3= vshd IVIG 288 54% A=

HoHo 3
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7} 292 MR NANE X8I} 7VsstEE o &
%‘371] e AEa s s e
A7) 7183 FARElofsle HgEREY FA)
iz el x| 2822 uf] 104 mpe} 0.025 g/kg H-
B o 2-4 dvlt} 04 g/kg & FARNoF = 7
$7bx] k3] cheksicha Yol Berger ef of
(1995)= CIDP oA A+ IVIGA &A= 33
ooy 2 Folle [g 454 o] =45 od3l¥
7o 5 7|7tk ANBRANESL IgF F4}
3}"4 X2 a77} o 7|2k 2|4 ckagict. Hahn
et ol (1996) CIDP oA IVIG A&} &3E
Holstr) e FEARE o) 4§ e iageR
AE% A3 63% oM &L e 53] 7
R84 CIDP <A 56% oA A&H o=z T4
o] giglont vHgAPEA] CIDP oAl 719% ¢4 =]
£2ql mAo] qlglx, FAA LY f-H7]7te)
1‘4°1‘41°‘ S 7 a3} dlgen A%
7} 2 v Afds a3t Hgdn g
Simmons ef @/ (1997)& 20} CIDP oA
prednisone, EA&d IVIG A& Y 523
Z—]o]u:‘ u]&LZ-l o] Ig‘_r_/\]..__ x].-_x-lc{l qu,g_ 5'_°,1
o}t ek, Gorson ef of (1997)2 ©EE 74y
3 4=l CIDP oA A3, IVIG x| 5.9}
steroid o] g ) &H-§-L vlseslela shwA
7158 AL A8 AL A 3|t}
3 3}, Briellmann ef o/ (1998)& A7)7kel 4
A corticosteroid, ¥#Fugk 9l IVIG ¢ W#x]
27} Z7ke] ddx gyt 2 kR ake] W 8 R}
o] a7 e|3 A7} 28l o] F Addcia §
t}.

3. Ck=yY 2S4EH™E (multifocal motor
neuropathy, MMN)

Charles eza/ (1992)2 222 MMN °A IVIG
ABE AAT e okE a9 wolon =3
FAgo] Hgomzg o] AFE cyclophospha—
mide & WA & o9& Zojg}x Pr}. Kaji e
al (1992)€ o2)7}x] X&) ukgo] gisid 21
2] MMN 2zlol|A] IVIGX 823 29 2% &
A& ®9vlar Yl Chaudhry ef e/ (1993)L 9

o.EL

2] MMN 32}olA IVIG X847} 55 I
A BT 3-10 Qo] 2] THE Rglo
old AL A5F¥ 23wl /B3 Fa 2
B 28RS A& gk P, |
339 AxE P 89F 7l
iMﬁ] AEr} F2EE 208 Agoy
1 Az W3} glsdcar gd.

Nobﬂe Orazio ef o/ (1993)2 TVIG =]

2 572] MMN 2215 4 9 eollA] 2] 82
P el sAde Bglon 53] 295 Aol
t} 2| 2of) ApA)ol] =RkEA] WA Bl A
o] A TS By, 19 a3 E-S
AF 17| WHohE x)mgle] 35 A4S
FAIBHIL 3elld APl TS Rloy 2
A IVIG X &% o] 24& BeF £
IVIG X 8.2 8-12 M¥7}=] 2 A&7} #2159
chal @), =3 e R 3 asialo-GM1 )
E 713 39 eAE IVIG X EF 3-10 Yo &
FodakAl 548 ®edvlkal WMotk Azulay e of
(1994)= 255 3 GMI1 3AE 714 1292
LFAALTFT Aol A T RE 0)_-7 o]
FYAPLE IVIGH RS 835 48 & 4
3} o] 8E AEAlghe: Kl IRl AAul G0
T $2e] 2YIAE Byl 8

Dalakas e o/ (1994)2 MMN ol TVIG ]
BE F9-0)etar Yo}, Elliott & Pestronk
(1994)2 MMN oA IVIG 2184 Z7]e= 4}
0] et AR Tl o A3k A5 A
3l IVIG A& B9 28e 4z &
322 Al Aol IVIGA RS siopd
Zlolglal 3t}. Bouche ef o/ (1995)-2 MMN 3
AF IVIG 28l 348 Bl 99 2/3& 7
GM1 A7} Bghon) slade] aFse) )
28} IVIG x| 80l g &3}be] A&7z A
F@A7} glekar P

van den Berg e o/ (1995 a)-& MMN ¢l)A #)
& IVIG X80l 34-& 2% v [gE 04 g/
kg B FARE A AR g Ao
= x-lo] FTAL R 75}_‘,’_.% 7=l-6J—5].1A-] x| &2
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Aol Leke] Ig & A FARIE Al o &3
Ao 4% gtz el van den Berg ef of
2 62 MMN #x}ellA] EepAEE
o] &% o|FYHY LR IVIGS AxEF 3713
A3} 5l 34E Bylvha shHA IVIG A&
£ MMN ¢ ZHgxlef a3} o= A8t 3
}.

Meucci e a/ (1997)& IVIG ] &+ MMN £}

o] TAE o 1 B} 12 Fro) A #)&EA]
L gko} o] % wiF 134 IVIGARE 2-4
7k A&sjobets Yok, Zepd deHow 19
dlde o] e3lEl= A7) IVIG A&E 7
Az} 1 oA 2 &5} A= vk A}, =
AAANAAE ARG A3 Weabde] &
Ax Jget IVIGARFo)ehe A 2ol

AEAbgo] A7) Fabage] A% @
ofz e},

4, 2 (myositis)

Cherin efa/ (1991)- 14 %] 19k F=x)4 o}
W T3 6] BRI IVIG X85 A
Al A3t 15 oA o3 dF s By
o} slwA] IVIG X &4 opird s} g
ol B A2 A 8ol EF AR
=4y A AAAE AAsIAY gt =%

+ 288k Y} Lang er o/ (1991)& 519
x4 d4A (uvenile)THE-2ad oA IVIG #|
543 BE FAjelA £8e] 54E KHojwA 3
Pkl LA E gk s A IVIG X &8 I3
SholA 2ERe|ng Mok £ glomA m
AEZAANEE AT 5= gl b3 whgolet
I 3}, Jann eraf (1992)2 292} x| chit
A TFedA IVIGHEZS 29 25 2759 4
ol lAHA 3E-& Bgloew A creatine ki~
nase X £ A2 =HuiAd ZHE sAF e
59 g glgdgaii,

38 Dalakas ef o/ (1993)2 15¢] I A

oA SARE o] §3 o] FWH YR
IVIG 2]52e] 535 B8] & A3} VIGE ¢
24 FE-ZQeA ekAslal B ARl
e}, Soueidan & Dalakas (1993)& 493¢] ¥
oJA £33zlellA 1AL 234 IVIG 282
7} 34l 29%-oF & H5E I8 2L A
AslE|AY 3AE o] 2-4 LFL AEE Gk
st IVIG A&7} vzl sk SEgkel 2
ARE 7HAE £ ek vk ey Amato
etal (1994 a)= 9 o] $334 T@A A IVIG
843 A% A7) A glgicha spHA o)
H8E ABHe] 3Ae] ¢l o] BE sl
249 28 glo] ol HA] gk Pt
=3 Dalakas & o/ (1997)% 197] Bl 2
AZALo Al FYHARE )47 olFYHYR
IVIG ¢] &35 ¥4 & 43} IVIGHEE &
AR o7 Ale]7) gleka et
Mastaglia e o/ (1998)2 16 2] J}x]49) o
Z4 THFAA IVIG X843 799 9324
ojuf chity ZedFelld 5Ho] AL B, 4
o] FEZFTN 49 5% 34% u
5] FolA el o= 75H A
Rolx] ekgkeiar st A IVIG & W3
24, thid Fdely FERFFFNAN adHal
PR A A

5. 228 ZE (myasthenia gravis, MG)
Fateh-Moghadam er o/ (1982)¢] MG ©llA
IVIGAEE #H22 A5 o9 Gajdos ef of
(1984)2 5 92] F2 MG ZAlolA] IVIG 282
3 4o E XRF 10-15 4 2]l F-2 3 &
A BlF 25 7] 2R g fAlshEA
H#&=E Sk a, AdFEFold nitd R
SLH7l 29w 49F 39N olg Ax|s}
dogA ok A [g v MG 2| X|5elA
w5 gk shr]x|mubeolia ot
Arsura ef a/ (1986)2 A4 MG 7} o3lsl
12732) ZAlollA] IVIG 21847 84 28
% 3612749 ZAE7] Az}ste] 8.6 4.
6de) Fie) 328 BeF 1 A 52 37
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A7lz] A glew HEeks 1748 + 510 oA
2700 = 614 ml7}A] Z7)3kg 2w acetylcho-
line recetor A= WFo] ggclia A
IVIG & corticosteroid Bt} ©] wE 348 B
o)E2 MG ¢3}A] B23ql 28R 29 5 gl}
3 k. Arsura er of (1988)2 AAIA el MG 7}
otslgl 9nellA Bl IVIGX®A3 233
2] A8F 20304 B3} oA HEE
Z7tslgetn sheA] Ig & MG Aol A] k&3
A= Z9 gk gt

T Cosi ef al (1991)L 37 5] HAXY MG
gl A IVIG X823 7|7t A3 FEXE
ol A=A ql g Aatele] MG ¢ F471¢ MG 4
ool EAEE AR} fo’t Aolrl gRe
= HAg-L Ay gl nE IVIGE o9 4
He] MG A BA 5 ekdsls] E313<l #AFe] 3]
g2k Yo}, Stricker ef of (1993)2 ZFHF4
Z1ole IVIG x| &el] whg-o] gl 492 a}el|A|
YA RE I 2o} BF TP A0 5
A ZHBZ 7)ol WAl e AR IVIG
Br} YAagR 87} o) o)zl e} Gajdos
et ol (1997)2 A3lAbee) gl 87 el MG ¥}
oA AL IVIG X E5F FH4AE AAA
2 AREHE vl B A} 28 IVIGH
871 Aglov Xgade AR vk 3pd
A IVIG & 2593479 284 AR E
o} dx" = gle A8t Pt

6. ZHE2Y ZoPdZE (monoclonal gammop-
athy)

Cook efal (1990)2 2 92] Fx]4al IgM @&
F24 stz geldFsA d5ezy 223y
Zga A WY IVIGA 847 29 25 AL
FAFE 5-10 defl Wk A THE BalF 3-
657t o] FHE A Pen AMREA|AE W
A Bgon) Bakg-2 glgivia s [g e
o] W) &34 x8ala g}, Dalakas e o/
(1996)> 11 99| ZF&A IgM3AlE 714 &
FE2A ARHZSA A FYAEE o] 437 o]
ZHAMLE [ge XNEEHE A & A

@A) 2 gt TS o MAG/SGPG
v} gangliosides o "%t AR HEo] ¢
v}y sEA IVIG X EE IgM =g
ZA g2 ARSI E 18% oA &3}
7} godeka ok, Yuki & Miyagi (1996)2 3
GM1 3ol 23 A3 WSFe) IVIG 2 &E shd
Ig o) 7PA59)7t 3 GML et AFTo M
A7VeAe A EAE ST ERE A Ear)
viepdeta o},

7. 845U 537

Moll et af (1993)2 R4k ¥ a8}
oJlx A1AEHE Fado] A 2 kel IVIG X &
A3 SAF Ry ALE Rl B4 A
QA E At nrdAd AAFEA] A
717] Al g z7)el] IVIG X 8F shd &xr}
2)-& Aolel Y}, Counsell e o/ (1994) &
Az gkl Fuksle] Lambert-Eaton 3T
o] oA ol gy 2HFFTel A
212] 2 FdEE FAelA IVIG 2= 23t A%
&¥GFgo] wEA A= 34Erx] 2 A
)7} f-2)% gt ge}. Uchuya ef af (1996)-2
IVIG 7} Rgpodd AAATFL] 473t
A A A o] w| A dEge Gl HF IVIG
ABE PAAFLEANE R BeFFd F5:4
A FFLAAE E#7t giglvks ek Takano
et al (1994)& 2AIE #|gtel] FkE o] Lam-
bert-Eaton $¥7°] 9+ 3=} kel g,
Y& 29} IVIG X 2ol 3-8 K4l ue}
voltage—gated calcium channel o] i3+ 3|
7} A A8] A= Qe 3ot Bain er @/(1996)
& IVIG x]8% Lambert-Eaton &5%a-%k#}9]
YL 2R AP 2 7)AL o}
% calcium—channel 2}7}8A7} 24457 wl&

2 Zejztz Wk,

8. CietM ASIE (multiple sclerosis, MS)
Rodriguez & Lennon (1990)2 8484

IgG ¥ 5474718 Aezsls 2 =

T AAR IgG & Aoz S A3}
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== Bl A2 (progenitor) ZAHEe] FA]
& -§-23cka ). Cook efaf (1992)2 A4
MS °lA Ig 2} methyl prednisolone-& g
@A FAg A3} o] 2l e 7|7 sk &
e 9o} 80% o FApellAd WHel ofsiEl= A
A& 5= glgiekar $le}. Achiron ezal (1992)
Azl 3lE wHEEs MS Al Al IVIG
8245} o] gt AP=E HYIFHE IAK
7122 MS 9] 438 uxE & e 2 AR
7} = AHolgtal ). van Engelen ef 0/(1992)
2 ol Abele] WA AJAl QAL 5 ol
IVIG A1 223 456l 1-2 719701} Al2o] &
A7) Aztete] 1.7 3702 2 AEE 313
3L 3} Fazekas ef o/ (1997)2 Atst 3.41-&
HEEl= MS oA wlg IVIG A5 & 535
EeAEe axel vlms & H3 IVIGAE+=
AT Ashe MS o4 &xpae)a Fzhgo) A
< A8z 3

(o e

Ne

9. Stiff~man &=
Amato ef a/ (1994 b)& 374 Stiff-man
SFLZA A IVIG A 8A FAHo]a 37
25 7158 q 34E Bivka 3
10. Sy MEHS
Krendel ef o/ (1995)2 21 ®2] 1WA
WEgAleA IVIG 21543 16 e S48
HZFolAd 10 golld £41& Rela, 699
24 AAWETAd 29eA] TAE Ry}

o},

Mol > e

& )y o ol

11. Issac 552

van Engelen e o/ (1995)2 IVIG 2|24 7}
A Faell A Tl AR ol F4EA
25¥ calcium ©] WEEY] vidol 47 3ol
23 Ao

ojeqe| g

IVIG 2| 8% o HYz| Rl Hkgo] A

A}
n

flo

N

1t oJeizla] ARAE ] X &l AL &7t
o}, 2} o] 2R.e] EAHL sFH0] A3
1Hels Aol GBSZ ] ¥4 (monophasic)
el dAele] FAZ X&) 7bssh CIDP
Zro] HHEFAL R 3 o E WA |87}
A& F71shA "ok, 2 BE IVIG X85 83
Bog Ag3t7] elA 943 AgS AT
7} Ao}, AARAE IVIG A8 -
£, FABle, AR (synergistic effects),
=514, 5% 313 (idiotype)ell Higt -Feiz}
A, A7 ALEo wE S, AFE 287
Aol dsiA zpAE] &7] % A7t A WE 2
siet.

;:O

=4

4 =

A 10 o d7F IVIG A B A73AL 49
Aol de] 2o gk}, 2 o] X &EE 71
of winkar 3 7rdEAe] At EAHR 9l
22 943 HeE3 m5E Al Heokd A
ojt}t, FA7LA IVIG A8 ¥y ds)al o
5 A7 - a5l Helstal Al 82
eiA] gt 2197 o] AR BAdE GBS,
CIDP, v}244 +sA39%, ¢4 2494 o
B 2RESTANANE Al e AR o]
TAE T glovt 7el oejria] AAA AFhelA
£ oRE 2 fzbel diel ojdo] A=A W
Aeojmz gF z|&4Fe) v} T Ao
A zrE) e},
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