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Abstract

Children with Kawasaki disease (KD) receive intravenous immunoglobulin (IVIG) for treatment.
IVIG is a polyclonal immunoglobulin purified from plasma of blood donors. There are concerns that
these passively acquired antibodies may interfere with the immune response to vaccination. In this
study, the authors describe the basic principles of vaccination after IVIG treatment in children with
KD. The in vivo half-life of IVIG depends on the type, dose, and administration method of IVIG,
as well as the age, gender, and race of the host. IVIG does not interfere with immunogenicity of
inactivated vaccines but does interfere with live attenuated vaccines (LAV). Therefore, in Korea, it
is recommended to receive measles or varicella vaccine 11 months after high-dose IVIG treatment.
However, in Japan and some European countries, a shorter interval between IVIG treatment and
LAYV vaccination is recommended. Because the manufacturers and race affect the immune responses
and half-life of IVIG, clinical trials targeting Korean KD patients are needed.
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7} W (Kawasaki Disease, KD)2 -2|ute} Aoto A gHASH= 714 S5t HAl S
(systemic vasculitis)o]tH1]. FMFAF HZFZEH(intravenous immunoglobulin, IVIG)S
KD A =] #-&35lHA IAFEM o)X (coronary artery abnormalities, CAAs)S E3IgE A4 g
1§59 N7t dAoHA TFASATH2-4]. IVIGE AHE o2 st & kAo ]X]”} A 2R
SRS A W DA 717 59t 1 LTt RAE 5 AlPshe Sl ¥ € & A
[5,6]. KD A5 A&=sh= A9 9717 &9t Ade A5iE Algolal, B & 547
7+ B9t A S Bt oA SHEE TS S BoAolA /b 4 lojof gt

AoF g A IS AT o, BA] APt A5 FA Y 57, &, Fo

ISSERE
¥, W), 35ke B4 5 oRejshs E42 1esior BeHY 8. thE N RoMIST nhA R,
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IVIG A 25 ¥ KD £otofA &8t2 gES Qhfistald 1VIGS] EA43 IVIG A& &
¥R Eo] gt olaf 7 Wastc}H9,10]. B AFolA AREL ] 7to|=eklyt T A+
=5 58}04 IVIG A 25 W2 KD 4o} dH59] 7| & deet AA| 2-89HEe A A6t
A} g},

=E

1. IVIGS| EH

1) X275,
IVIGS] &

S5 L HEIIE

’E’C_ 2§71 A9 G 714 Agke] W)z d o wet A E 1, 12]. 5
83 47HA] 7149 (1) Y 2 BA(fragment antigen-binding, Fab)2] 71 g gof| 9]
o i =l= 28 (2) 2783t 7Hs E&(fragment crystallizable, Fo)2] 2+ (3) Fc W9 &
Al(complement) 2] o5 7= 2H8 L (4) IVIG AA] e A 29 Hezxd &4
of oJgk Zhgo] IFHATH7T]. ol2|et [VIGS] &8 ZARE, vl= 492+ (Food and Drug
Administration, FDA)& KD Z33F t}59] A 50 IVIGS] A= 5skitH13].
AA| QAo A= FDASE 22 71319] 52l glol(off-label) thafet A X &o] IVIGE &85
17 QltK(Table 1)I6,14-16].

IVIGS] A% 370y Az At weh ARl Hehd aaprt J44, JFHo s 2}
ol BY 4= 9J7] f&o, AAXEA7] T World Health Organization, WHO)¥ IVIGO]
3l 5714 AlZE7)12S AASFATHS]: (1) IVIGS] 2 2E(lot) = 4 1,000 oJAre] Zojztz
HE 48 FoA FE=ojof gt} (2) IVIGOl= "HIE22Ed G (immunoglobulin G,
IgG)7} &4 90% ol EgEojok gttt (3) IgG BAHE HA| 14 (fixation) 2 A2

Table 1. Clinical use of IVIG: US FDA-approved and off-label treatments [6,14-16]

US FDA-approved

Primary immunodeficiency disorders such as CVID, XLA, and WAS
Kawasaki disease

Immune thrombocytopenic purpura

B-cell chronic lymphocytic leukemia

Chronic inflammatory demyelinating polyneuropathy (CIDP)
Multifocal motor neuropathy (MMN)

Bone marrow transplantation

HIV infection

Neurology

Guillain Barre syndrome, myasthenia gravis, Lennox gastaut seizure, Landau kleffner seizure, opsoclonus
myoclonus ataxia, PANDAS

Hematology

Pure red cell aplasia, pure white cell aplasia, immune neutropenia, hemolytic anemia

Neonatology

Hemolytic disease of newborn due to Rh and ABO incompatibility, neonatal alloimmune thrombocytopenic
purpura, bacterial sepsis in preterm

Others

Myocarditis, systemic lupus erythematosus, dermatomyositis, autoimmune uveitis, streptococcal toxic shock
syndrome, toxic epidermal necrolysis, immune urticaria, atopic dermatitis, pyoderma gangrenosum

IVIG: intravenous immunoglobulin; FDA: Food and Drug Administration; CVID: common variable immunodeficiency; XLA:
X-Linked agammaglobulinemia; WAS: Wiskott-Aldrich syndrome; HIV: human immunodeficiency virus; PANDAS: Pediatric auto-
immune neuropsychiatric disorders associated with streptococcal infection.
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D= BRofoF gtet (4) IVIGel= Zejde 39|l (prekallikrein) /93 54, @74 Z=2H|
oAl(proteases) & WA 22 2 E4o| 23E|A] gotof sitt, (5) IVIGo |+ Zrg o] &
2] ghotof gtet. wetA HE EH AA FojAk= BEY CF Y, s, FHHUAZEF
(acquired immune deficiency syndrome, AIDS)°] Tt A8 HAS wholof gtc},

2) 8 L 2X7/2¢

TA oA efote] FHS HdH 1 37 &%l webA A W fA7IZke] o
£ 5 oH, 4 12-1870¥7HA] A& 4 ArH17,18]. sHAIEE, ILIAQI =5 HY(passive
immunization) Tgol| A FofH A9 A&7 FHH o &2 FTH15] Table 201 WY
FEEUO|Y £8 X5 T Fho|u 55 Eglol= Wil 2145]“ AL UrE}”‘E}
[9,101. A=l &5 HASIZER] FFot &0l met WAl HF7hsst AVIE FHs
I Qltk gebdo g WY BHEFS 9%t ALY WIIREAE00 mg/kg/dose)> UH*E Fof
ot WY 2Y'S A%t 1-87F HAZEET(2,000 mg/kg/dose) 3-67HLutrt Fofgitt
[17,18]. ol HAFEEA] &5 w2 A Y FA7|7HS A5r] 2202 st
Zloltt. Sonobe et al.[19]17} Tacke et al.[12]2 IVIG A& & T2 KD AoloA £ A &
T9] H3tE B rstqich B9 KD SAtoA IVIG A& 671E o= &9 A7 2=
A FotthFig. 1). o] 2E EXE, &I} A7 {9 7oA = vy vt H2
Al BEF IVIG A& 64D B o74Y F £ Et Fojmsh wiale HEATH0,21). IVIG
A&} ogE ZHF0] YT ZoH WAlo] F5o] Aotd 4 gL, BHHo| 7H4o] YR AW
u] 4% Agho] o]gE YHE7F EobdrH12]. A LEluEtE u=o] AYE EYE IVIG A
F 170YE & 39 WA FFs=, IVIGY Al W §-A1717k0] AFof whehA oh& 4= 3l
on g HA YT 114 elolr| Yelixle 2 B A7t QT Aotk

it

Table 2. Recommended intervals between IG treatment and measles or varicella vaccine [9,10]

Indications and blood products Recommended intervals (usual dose)
IVIG
Primary immunodeficiency disorders 8 mon (300—400 mg IgG/kg)
Measles or varicella prophylaxis 8 mon (400 mg IgG/kg)
Immune thrombocytopenic purpura 10 mon (1,000 mg IgG/kg)
Kawasaki disease 11 mon (2,000 mg IgG/kg)
Blood transfusion
RBCs, washed 0 mon (10 mL/kg; negligible IgG)
RBCs, adenine-saline added 3 mon (10 mL/kg; 10 mg IgG/kg)
Packed RBCs (hematocrit 65%) 6 mon (10 mL/kg; 60 mg IgG/kg)
Whole blood (hematocrit 35%—-50%) 6 mon (10 mL/kg; 80—100 mg IgG/kg)
Plasma or platelet products 7 mon (10 mL/kg; 160 mg IgG/kg)
Intramuscular IG
Hepatitis A, contact prophylaxis 3 mon (0.1 mL/kg; 3.3 mg IgG/kg)
Hepatitis A, international travel 3 mon (0.2 mL/kg; 10 mg IgG/kg)
Measles prophylaxis 6 mon (0.5 mL/kg; 80 mg IgG/kg)
Specific IG
Tetanus IG (TIG)" 3 mon (250 U; 10 mg IgG/kg)
Hepatitis B IG (HBIG) 3 mon (0.06 mL/kg, 10 mg IgG/kg)
Rabies IG (RIG)" 4 mon (20 U; 22 mg IgG/kg)
Varicella IG (VIG)" 5 mon (125 U 60 mg IgG/kg)
Cytomegalowrus IG? 6 mon (150 mg IgG/kg)
(

Botulinum IG? 6 mon (1 mL/kg; 160 mg IgG/kg)

" Intramuscular injection, ? Intravenous injection.
IG: immunoglobulin; IVIG: intravenous immunoglobulin; IgG: immunoglobulin G; RBC: red blood cell; HBIG: hepatitis B immuno-
globin.
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Fig. 1. Changes in measles antibody titers in KD patients after high-dose IVIG treatment. After 6 months
of IVIG treatment, antibodies are no longer detected in most KD patients. The graph is simplified based on the
laboratory data by Sonobe et al. [19] and Tacke et al. [12]. Antibody titers < 20 U/L are considered negative. KD:
Kawasaki disease; IVIG: intravenous immunoglobulin.

2. IVIG X2 £ 0TS 7|2 =]

AR, IVIG A& 3 A 252 F7]AHcontraindication) = WAl £ 0 & QI A1z}
o B2 TS ofnfsh= Ao] oty e}, oA H(precaution) & W4l
“d(immunogenicity) A5}7} =0} FFZ A7|sHoF oh= dgolghs A= o9
[10]. o1& &°1, § 0%‘01 T v BA = 2 FAF ob] Holtle A 6-12771¢ met
oFSofAE &9 WAS HETITH22,23]. ol BAY FAI7F B thet ALY A5HA]
4 5 AT 29 EHL ol Hr o] A FIE 7|he 4= Q7] wfizolrt. ShA|Tk AT 1271
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A4, FHoIU 7, dEHAE AWAlS Zﬂﬂ“’l E}E "c‘)“@ﬂ A& IVIG A =9t 75t ¢
2 73 AL A (yellow fever) WAL IHA AREEH

A
= o (o]
£ ﬁ\_O}U]-H] W 4l(oral poliovirus vaccine, OPV), =3 A4 VIG 2| &2} FHstHA HF

A, IV 7‘]335:‘:— %%”éﬂ(inactivated) HHAL, 9] APRAL HARRS-O] A efel= ettt
[29]. dl& %01, B 7t #AlT} @A (hepatitis B immunoglobin, HBIG)S SA] Fojst=
A3} 7AE t T g g]oHtetanus diphtheria, Td) AT} A &4 (tetanus immunoglob-
ulin, TIGE SAl FETTH21]. Z, IVIG A5} FiotA E2/935 HA2 e dAHH= 3
29 A3
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3. OtAL|ZIa} AH|Z0|E X2 = OUHS

KD 2Ab= A1-85H(3-5 mg/kg/day) ofAT®S 85 5t B850, CAAsCE 1 ol
A0S BE5foF ok A9E AR FoH2]. o] ZEH(ibuprofen) otATH O] FHAT
718E A7str] wizoll, obAu S B-85he AotoflA FHEA] g A oItH13,14l.
SF ofAT| R B Aole} A Aol A2 Al 54 HAS HESHES St 2ol
(Reye's syndrome) EEATE o] 221 WA 7Hsd& dLEsto], otAN S B8 50l
ot 5 B 5ol E3HAY AAE U o, Aetet ddshs Aol Easith15,161.

APt o s Wi Exy FY SR 22 4 AHRo|E A& 181 A8 E= S5k
279 AAl AH 20| =(prednisolone 2 mg/kg/day U|9t E= A 10 kg Aoto|A 20 mg/
day "¥h A& FQl Aok B0t WAl FWAl HFo] 7Hs5HH30,31]. AH R =T}
KD $Hto]l ARG 7§ tiF S4710 @717t B¢t AEEHER, 333 AR ofd A
olt}. AR 1-&7F AHEOo|=(prednisolone 2 mg/kg/day OJANE 14Y o]AF A &Hk2 3}
A= WA JEZ VD 2 A718H32). 11 5] " AAIAIE A& KD k= A&
T 371 Sl AHAS HEHe S A3
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9717 B9 A W =7t §A=lo] apse) Jere Zot WA 55,
8%, ol Wy 5 wol2REAUY E4T A, 48, A% 5 479 E4o] VG A4
SA717+E AT, Setete} vl A T8 IVIG 2ot Sl 45 e a4l
2 117hY F2 AT AL, Yol 97 U llAE Ttk e
A BHU IVIG AR F UT %) o PEES AWsha WY A Use st
A oSS At BlEE A olgkg $RFEs} Eoktt. IVIG A=
AT AE 122 AR5] SAof Tf 20l8AE Bk A77E BT Aol

o
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