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Abstract

Kawasaki disease (KD) is an acute febrile illness that primarily affects children under five

years of age and can lead to coronary artery aneurysms if left untreated. High-dose intravenous
immunoglobulin (IVIg) is the standard treatment. However, approximately 10%-20% of patients
are refractory to this therapy and require additional treatments, including biologic agents such

as infliximab, etanercept, or anakinra. As the use of these biologic agents has increased in recent
years, concerns have been raised that biologics may suppress immune responses, potentially
compromising the safety and immunogenicity of subsequent vaccinations, particularly live-
attenuated vaccines. This study outlines the principles of vaccination in children with KD who have
received biologic therapy. Key factors such as pharmacokinetics, mechanisms of action, and the
duration of immunosuppressive effects should be considered when determining the optimal timing
for vaccination. In patients with KD, biologics are typically administered once, often following
IVIg, which may reduce the risk of vaccine-related adverse events while still allowing for adequate
antibody responses. Further research is needed to establish evidence-based guidelines for safe and
effective immunization in these patients.
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1) Infliximab

HF47] KDolAE A A EZ(macrophage)tt ©#HFZ(monocyte)o &A3e}
ZFIARRIAHtumor necrosis factor-e¢, TNF-@)& Z33%t IS4 Alo|EZQIS €4 L7}
FYstA S71stH, TNF-eQ] 45 Aes We® &4 9 dsH7e S st
Aol Q= A0 R HarH vl QItH13-10]. Wb TNF-e& B4 2% St A e 95 FH=
HaAA 3 WHAE 7152 /R4S, o2 Qls) s &4 9 I HFY AP
oifohe o 7108 &= Qlg Z o & 7| =rH17,18]. Infliximabe TNF-eol Agske 7]H 2}
G238 (chimeric monoclonalantibody)Z, [Vig -84 KD A[o4] 3491 A 5AZ
24 A QItH1,2,5-8,18,19]. MYsHA © & infliximabe TNF-a ASAE A2 E AA3to 2 i
interleukin (IL)-1, IL-2, IL-6 & F8 A3/ AlP|E7IRIS] £H]E AAol1, E/dste TH =S}
CD14'/CD16" S5 AAFC =N A 9 A HFo] B4 AAIRTH20-221.
ESE 9= B AR (9] peptidase inhibitor-3, matrix metalloproteinase-8,
chemokine receptor-2, pentraxin-3 5)@ Th1:Th17, 24 T M%(Treg) £3}ol=
o3t 20,21]. o] A2 A4l H5-S2 BIH 0= AHAZ|ARE, FAlo 3 Al 5
THIE S/J3HE A|5HAA w4l 3ol thgh A4 E A2 HRhE-2 RSt 4= QITH22l.

2) Etanercept
Etanercept:= 7184 TNF 84| 83 T2 (a soluble TNF receptor fusion protein)&,
Weld TNFol 4g 282 sh, KD &Aol|A] [VIge] & ARAZ AHE & A2, 7.
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Etanercepte infliximaboll Bls] k& ¥Ht7]7F i, 5= 13] Fo} Foj2 A& A=
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3) Anakinra

37371 KD &AoA IL-1 A& B {HAe] do] dAs| S7H=]o] tt. Anakinra:=
Az 1L-1 84 Z2FA(a recombinant IL-1 receptor antagonist)@ 1Vlg &34
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AAE 23R A&7 A9 SFeF-&F2 AAISHATH2.
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OF=3 AWAEZ HET AL At UrH10]. 3, AWA HF Fol= Ho|g A8 S

Table 1. Additional therapies for refractory Kawasaki disease [2]

Agent Description Dose
Second dose of IVlg  Pooled polyclonal IV, 2 g/kg given over 8-12 h
immunoglobulin
Prednisolone or Corticosteroids - Prednisolone: IV, 2 mg/kg per d divided every 8 h for 5 d (maximum 60 mg/d) while hospitalized; then
methylprednisolone PO prednisolone 2 mg/kg per d divided every 8 h; slow tapering over 15 d (maximum 30 mg/dose)

once CRP normalized

- Methylprednisolone: 1V, 2 mg/kg per d divided every 12 h for 5 d (maximum 60 mg/d) while hospitalized;
then PO prednisone 2 mg/kg per d divided every 12 h; once CRP < 1 mg/dL, corticosteroids are
tapered over 2—4 wk with the dose cut in half every 5 d

Infliximab Monoclonal antibody IV, 10 mg/kg given over 2 h
against TNFa

Etanercept Soluble receptor SC, 0.8 mg/kg weekly x 3 doses
thatbinds TNFa and
TNFB

Anakinra Recombinant IL-1 IVISC, 10 mg/kg per d (IV divided 12 h preferred to SC) while hospitalized; wean once ready for
receptor antagonist discharge (5 mg/kg per d for 1 d, then stop)

Cyclosporine Inhibitor of calcineurin- PO, 5 mg/kg per d divided every 12 h; check 2 h level after 3rd dose (goal of 300-600 ng/mL); start to
NFAT pathway taper (by 10% every 3 d) once patient afebrile, clinically improving, and CRP < 1.0 mg/dL or 10 d of

therapy, whichever is longer

Cyclophosphamide Alkylating agents block IV, 10 mg/kg per d in 1 or 2 doses
DNA replication

IVIg: intravenous immunoglobulin; IV: intravenous; PO: per os; NFAT: nuclear factor of activated T cells; CRP: C-reactive protein; SC: subcutaneous; TNF: tumor necrosis factor; IL-1:
interleukin-1.

https://www.e-kd.org https://doi.org/10.59492/kd.2025.3.2.e15 3/7



Vaccination in Biologics-Treated Kawasaki Disease

Kawasaki Dis

SAEH10]. 2= of=f3t A2

o] gojA|

2 1E5te] M4 4371 AAgE F A

o] A4S Hlo|PAdZo] f Qi X|&E 4 9lo] Hrt Al
A5 FokS A= gt ?h&xi 711
Aol W 5% A3 o S4S TR EA Yo] Wastd,
[VIg B84 KD Ao A 71 wol ALgE+=

237 ZﬂXﬂ—‘é—

ol 0] sl 9] 23
3 o] Wasith AL

§3} o] w] Folr}

infliximab& B3 0o]A 4t TNF-a=

vlolH A @ AMF(Mycobacterium tuberculosis)ol thst HHr-o] Q235 93-S

StE & infliximab

e ABT RS AL

QrAAE ORI PAA HF T 349

EolalEs Ut

orroH infliximab2 &

Folt ol g FFYL
SAH18,19.27). WekAl, S2uet BR7IZoIA L

SAcH28)
AalA AZE 5 3-6719 o] infliximab&

2712

infliximab X& Ao TST £+ IGRA

ohet otakAd FHs Aol

gtct. B3] oF=sl Al FEof ik bEA 927t A7 E o,

, BCG %

e @ gy

T ¥ 6712 o]%9 infliximab&
. o];ﬂoﬂ HE oq;,q ﬂq.cﬂ]/q_‘: BCGE =3}t 01:52].

3 B WA AT 7P BEEA|
ol 9] kit ol AL FHEIE

H 51994 18,19,27]. ol= thE wrgAsk &8 KDoA infliximabS @3] EoE 1
tfRE [VIg Foi7F Add=lo] o]o mE T3 [gG 59 Aol WAl I #H AdS

#4715 Folshe

=1-1 AsE
U4z, Fo] F
AA

o|F HEA T8 AE2 wa
digt SARRS Table 30 Flatsict.

5o ko A
)=

Z10 2 HQItH18,19,29,30]. Etanercept?} anakinra GA] TNF-«
Apcrsto] FAAANZL; THE HH=
370 ol At & HEo] AFEHHT]. WEhA infliximabe Z3HgH A8
Fo] d BCGE EFe k=3 A4l gFo] AFHAAY FFT FFol ﬁéﬂ-i B
Az A7|ek Fof kA9 EAS ek /iEskeE o] 875
A0 & wWAEtHTable 2). KD 2FAof| A1 2] w4l HFof

0411] ].UE J\HHH/K 9 qu 4

J&“
2

QE oz Fof 679

Table 2. Recommended timing of live-attenuated vaccination before and after administration of Kawasakid disease treatment [5,6,9-11,31,32]

Agent

Dose

Vaccination before starting the
agent

Vaccination after discontinuation
of the agent

IVig

Second dose of IVIg

Steroid

High doses of systemic
corticosteroids given daily for 14
days or more

High doses of systemic
corticosteroids given daily or on
alternate days for fewer than 14
days

Low or moderate doses of systemic
corticosteroids given daily or on
alternate days

Infliximab

Etanercept

Anakinra

2 glkg

4 g/kg
= 2 mg/kg/day of prednisone or = 20
mg/day daily for 14 days or more

> 2 mg/kg/day of prednisone or = 20
mg/day daily or on alternate days
for fewer than 14 days

< 2 mglkg/day of prednisone or < 20
mg/day daily or on alternate days

10 mg/kg

0.8 mg/kg

10 mg/kg per d

Live vaccines should be given >
2 weeks before [VIg infusion
whenever possible.

Complete all live vaccines = 4 weeks
before starting high-dose steroid
therapy.

Preferably complete live vaccines = 2
weeks before therapy.

Live vaccines can be given during
treatment.

Live vaccines should be given = 4
weeks before starting treatment.

Live vaccines should be given = 4
weeks before starting treatment.

Live vaccines should be given = 4
weeks before starting treatment.

Live vaccines should be deferred for
6—11 months after IVIg.

Live vaccines should be deferred for
9-12 months after completion.

Live vaccines should be administered
> 4 weeks after discontinuation of
the treatment.

Live vaccines may be given after
discontinuation of the treatment.

Live vaccines can be given during
treatment.

Live vaccines can be given 6 months
after the treatment.

Live vaccines should be deferred for =
3 months (preferably 6 months) after
discontinuation of the treatment.

Live vaccines should be deferred for >
3 months (preferably 6 months) after
discontinuation of the treatment.

IVIg: intravenous immunoglobulin.
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Table 3. Key points of vaccination in biologics-treated Kawasaki disease

1. Biologic agents, including infliximab, may affect immune responses in children treated for Kawasaki disease.

2. Live-attenuated vaccines are contraindicated during biologic therapy because of potential safety concerns.

3. Inactivated vaccines (e.g., influenza) can be administered as needed according to the standard immunization schedule.

4. Live-attenuated vaccines can generally be administered 6 months after treatment with biological agents, including infliximab.

https://www.e-kd.org
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