Infect Chemother. 2020 Jun;52(2):252-280

https://doi.org/10.3947/ic.2020.52.2.952
PISSN 2093-2340-eISSN 2092-6448

Infection &

1C

Chemotherapy

Special Article

‘ '.) Check for updates ‘

Received: May 29, 2020
Accepted: Jun 11, 2020

Corresponding Authors:

Shin-Seok Lee, MD, PhD

Department of Rheumatology, Chonnam
National University Medical School & Hospital
49 Jebong-ro, Dong-gu, Gwangju 61469,
Korea.

Tel: +82-62-220-6590

Fax: +82-62-225-8578

E-mail: shinseok@chonnam.ac.kr

Hee Jin Cheong, MD, PhD

Division of Infectious Diseases, Department
of Internal Medicine, Korea University College
of Medicine, Guro Hospital, 148 Gurodong-ro,
Guro-gu, Seoul 08308, Korea.

Tel: +82-2-2626-3050

Fax: +82-2-2626-1105

E-mail: heejinmd@korea.ac.kr

Copyright © 2020. The Korean Society of
Cardiology

This is an Open Access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License (https://
creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted noncommercial
use, distribution, and reproduction in any
medium, provided the original work is properly
cited.

ORCID iDs

Yu Bin Seo
https://orcid.org/0000-0001-5183-1996
Su-Jin Moon
https://orcid.org/0000-0002-7338-0652
Chan Hong Jeon
https://orcid.org/0000-0002-2430-7264
Joon Young Song
https://orcid.org/0000-0002-0148-7194

https://icjournal.org

t7tHS ROPE|AZ R 2tXtoA 2]
Xl g x| %l

A o
MRl o, B4% 0r, HEE 0, 429 04, 823 07, AT 07, AE 07,
UoiM oo, AME 07, AHOt o, HST on, HHE o, UAR o7, AFF 0,

> =,
16, olT?j

don, Eo

ETLTE

, 0|24 o

g ALt
HEMDHR JOE|ALHD
Hxe el 20tE|ALHT}

— O =
sngitioty F2HP At

setefthistul FOE|AHR ROME[ALLD

sHMCHSt W MERIAE Y ZH Lt

o Oood
ARF St E Y 2Lt
MUt S H Lt
eE{tfoty P2 ROE|ALLD
OFC St @ FOHE| ALt
"ML S FOME| ALt
eI SR St Y ROME| AL}
eSO E P ROFE| AL
Tt 5 gy FOME| ALt
A SO0t E A FHE o ot
PHEUE|ER dEEHE
"QIF|CHSHw et
b S Y3t

notZECh et m
=7lE2|thstm 2

E

ABSTRACT

271 H o F S/ FoE] A3 EHauoimmune inflammatory rheumatic disease, AIIRD)
ZRpof| A o] BiAIHE N 8 A 32 sl 7] 9fsl ohgh-RutE| Ak o tieht A ehel =
A2 AR 7 ol Lol whap H aeks 7idstelt. R 213 o] A& tjd-2 AIIRDE
91 Q1= 1941 o] /2] /g Qlolm Aotk A Ad -2 ZFehA] QT ATIRDSHARO]| A 2]

of 5] aakel b ol thgt 277 o] F-26HA] %ol 7] & 7 2542
ARAHS 48 Ak o F o] AIRDE §E5HAL oF3kAIZ 7Hs 4 S
Fon g O Qo E-E Yt AIIRD S} X TE A ofof] tfish x| & Heks
SYTI S0 o HEHS TARE h58 Lol 970l U o A YL
ANE} Wl S 2 Fo AIRD B4 o5 A 9] 4E S H5 8 moho
Stoh, B4l 2 7Hs o H A A 2| & o] Hol| HFT A gt I EF ARt Al
ARk BLA, AR h WAL BE7R AL, R A, B ol e

r

ll;] LS RO MY A kj—}!}\\_,
Ql-gFZutol A wial abgE-t] e 2|oh-ui U 5| Hi Al o] X F-S Pt oy S
A& %<l AIRDE A= A7 A Qlof| Al dREA 0 2 A &= WAl S X Eotct, 7H=3)
S5 AZA GA 7475 A Qlo Al YRt o 2 g = wiAl S HEotch B e RS
SF=Ql AIIRD Ao A A1 H &= Al o] F 2ol HEAIY, WS A Aot =

2L uiA ol =l T

270 2 /| gich A28 AIRD X B4} A 7 91, A
ol AR Mg o) g 37149l Ak Aol Wasit,

1/28

ssaadyuljwix §=§ Aq pejeseuen


https://icjournal.org
https://creativecommons.org/licenses/by-nc/4.0
https://creativecommons.org/licenses/by-nc/4.0
https://orcid.org/0000-0001-5183-1996
https://orcid.org/0000-0002-7338-0652
https://orcid.org/0000-0002-2430-7264
https://orcid.org/0000-0002-0148-7194
https://orcid.org/0000-0001-5183-1996
https://orcid.org/0000-0002-7338-0652
https://orcid.org/0000-0002-2430-7264
https://orcid.org/0000-0002-0148-7194
https://orcid.org/0000-0001-6691-8939
https://orcid.org/0000-0003-4025-4542
https://orcid.org/0000-0003-4666-0672
https://orcid.org/0000-0001-7132-0157
https://orcid.org/0000-0002-4756-1281
https://orcid.org/0000-0003-2609-3367
https://orcid.org/0000-0002-8709-987X
https://orcid.org/0000-0002-3218-5420
https://orcid.org/0000-0003-2167-9393
https://orcid.org/0000-0003-3246-4435
https://orcid.org/0000-0002-0205-6492
https://orcid.org/0000-0003-3336-7768
https://orcid.org/0000-0003-4549-6284
https://orcid.org/0000-0003-4830-9851
https://orcid.org/0000-0002-2739-0948
https://orcid.org/0000-0001-5874-4764
https://orcid.org/0000-0001-5254-3101
https://orcid.org/0000-0001-6941-463X
https://orcid.org/0000-0002-6548-1939
https://orcid.org/0000-0002-2532-1463
https://orcid.org/0000-0001-6810-7355
http://crossmark.crossref.org/dialog/?doi=10.3947/ic.2020.52.2.252&domain=pdf&date_stamp=2020-06-18

=0l X7 ROME|AZ S 2txtof|A{of

°
1 Infection &
Chemotherapy

MES HEXH

Yoon-Kyoung Sung
https://orcid.org/0000-0001-6691-8939
Su Jin Jeong
https://orcid.org/0000-0003-4025-4542
Ki Tae Kwon
https://orcid.org/0000-0003-4666-0672
Eu Suk Kim
https://orcid.org/0000-0001-7132-0157
Jae-Hoon Kim
https://orcid.org/0000-0002-4756-1281
Hyoun-Ah Kim
https://orcid.org/0000-0003-2609-3367
Dong-Jin Park
https://orcid.org/0000-0002-8709-987X
Sung-Hoon Park
https://orcid.org/0000-0002-3218-5420
Jin Kyun Park
https://orcid.org/0000-0003-2167-9393
Joong Kyong Ahn
https://orcid.org/0000-0003-3246-4435
JiSeon Oh
https://orcid.org/0000-0002-0205-6492
Jae Won Yun
https://orcid.org/0000-0003-3336-7768
Joo-Hyun Lee
https://orcid.org/0000-0003-4549-6284
Hee Young Lee
https://orcid.org/0000-0003-4830-9851
Min Joo Choi
https://orcid.org/0000-0002-2739-0948
Won Suk Choi
https://orcid.org/0000-0001-5874-4764
Young Hwa Choi
https://orcid.org/0000-0001-5254-3101
Jung-Hyun Choi
https://orcid.org/0000-0001-6941-463X
Jung Yeon Heo
https://orcid.org/0000-0002-6548-1939
Hee Jin Cheong
https://orcid.org/0000-0002-2532-1463
Shin-Seok Lee
https://orcid.org/0000-0001-6810-7355

X|2l(funding)

= #7E DHEROlEABB9l e eso| Kl
°
=

LRASLICE

o[slj A= 2| (Conflicts of Interests)
x Jhetol Ao{S QS S HMET|R

Far=pw

S|
M| AL, HREA| S O] ATt ZRE Of St Fef

2X|(Note)
2 YUTZX|E S 20201 7&0f ChotFOHE| A St
X|2F SAlof AR ELICH

https://icjournal.org

Keywords: Autoimmune inflammatory rheumatic disease; Vaccine; Immunization; Guideline

ME

271 H A F S/ FohE] A A autoimmune inflammatory rheumatic disease, AIIRD) =

o) Wa 4] QAR el AAlS) 2 HoN Q1o cheket HAL 7| HEahe A2 I
< ojn|gteh d¥kA 0 2 AIRD $HAb= A1 Tl vl wsiA] o o= 7HdAd A

of H4go] 2 210 2 ool 2k (14]. ol 0 AAle] B 7170 2 HAFH Q) Bl

!

5o &4 H g 7|lst, 2| 5ol S F I 2E| o] =9 r e A AA| o] A
oA e 2Rl HijAld 4 Qlek. o]ef H=o] HE| S, T/ HE 52
A% ot o] whE 25Ol B T A d A HIES Eol= ¢l
H 9t} Z 2ol = Frbe] & A g ZpA|of] theh Bl o] BHe{ A H A A= HAAA Bl &
fAA 2 22 BA 2 BA7F HEE of FB) ARSE A 7]E2 WA “4““%1]1]9}
TE M2 718 4 o T 7hs A= &olaL T [5, 6]

op
ot & g o
2 L

r-lu: o T

2 Hy o rlo ol o o

m
rlo

AN o2 WA HFL U AR oYt 7P AT W F shtolck. a2yt

ATIRD B}l 419] o 785 1 B2 4ol ]3] 2 o] 2o} 4] %‘EEAEHZS].O%EP%@

o7t e A0 FYu L, Batot Y AT A EE

2740l 3t 914jo] RE3 So] 1 2 0lf Y 4 Y, B

EECERE PEERTEE L }—Aéowﬁ%é-wwo@w

27} 917 022 20 2 7Rk ofety, Slafsk @atel B4E 5 RA71T 44 2 Aol
!

tigh B35 A S AN st A A A o2 B2 A/ I8 A ol gL glo, o] 5
&l 28t 215 e o] MokE F=512 = ko] AL H L 9

=
o
)
fu
rio
o,

= o wigtel 21 5 213 7] F 3ol WetEo] Ul WEJ BAE, 228
e, 344 E4A4S 123 AIIRD Ao A o] v E 21 E %

=5 of gt °l°ﬂ tietztd o] of thethRutE| 25Hs] = o A F Z‘lEX]%‘—g— 7]1%}3}7]
o 3]_] A

I ofN
rﬁ
bl

IRDO| 2T} 3| 5 & Got= Frte| AR 27T &)
2% 5’—7& /3% AIRD oA F 7ho| =kl 7 9] 3]
220179 6FHE 20199 12€7HA| 2 & 2 672 Q] AIZH L
2 Sote| AWaket Zhd ot A2 9] B ofu] g} AIIRD A7} 2bed 4= Q= AaF A 2 9JALS:
/g o2 sto] 2= lor, °lc01|7ﬂ A2 0 &2 3 Fslof L F
< Argsta, JE Al F8loF sk A Qtshe A SEE 5Fqlct

=1
|13
(113
oE

1. ZEX|E M S|4 et} 3l xeh ilo] A

AEAe) 4§ L AIRDE P S 104 o] Aol B2 Aofel Hare n
SFoFA] ottt AIRDZ = F0HE] A¥HE A (theumatoid arthritis), 2141 SRR i,—*— (systemic
lupus erythematosus), & Q1 x| A G| Z-F - (antiphospholipid syndrome), /3 1 E A8 B (adult
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onset still’s disease), %141 7 8+ (systemic sclerosis), T 574 8F(scleroderma), £ 1A F &
(Sjogren’s syndrome), A THI A -ZAH (relapsing polychondritis), AFE] ATHEHEE (polymy-
algia rheumatica), ©%H2 $F2 2] B (mixed connective tissue disease), 2] 534 ¢ (spondyloar-
thritis), H|H| EX (Behcet’s disease), S-°F&3 THEFE Y (granulomatosis with polyangiitis,
Wegener’s granulomatosis), 0|7 2 th2-& ¥ (microscopic polyangiitis), SAMHL-80L5%
CHHE Q] (eosinophilic granulomatosis with polyangiitis, Churg-Strauss syndrome), 22t}
Hh5 9 A (polyarteritis nodosa), EFFOF4& T (Takayasu’s arteritis), 71 A 252 & (giant
cell arteritis), Z-3| A2 F L (Goodpasture syndrome), $HYZZEHEZHIY (cryoglob-
ulinemic vasculitis), T ¥+ (dermatomyositis), THEF-% (polymyositis), TS T FLH
(amyopathic dermatomyositis), -5 | % (inclusion body myositis), Z At (eosinophilic

myositis), A2 (eosinophilic fasciitis), 7141 ¥4 & (psoriatic arthritis), 7714 &L &

T (periodic fever syndrome)< Z &5 Tt S 2| ol T WA Rl T o=
9 ZHEL AT 2R} A, HASLF WA, BHTIY WA, AR WA, 2
Fufolz] 2 WAL TS T e 2ol W) WAl chAHER WA, Sl B B wA
oz wgan

X ot Bhaho} 2she Al 2T A AR A g elatn Sy ABe
As17] 913 Bobel 2z A0l 49], 2 U B2 42l of el st B E e 1918 Y
sH= 214 NS 937 TAE QI e 1 M E 2 Fobe] Auak d2 o] 79l Zhd ufat A
2o] 70102 24T ARS8 FAsto] Z1zke] WAL} BHste] AYAES HES
AL HAAE A/silT). B A3 Tlkel rofet A 22 = M AA| ol tishe o] siaA|
(conflict of interest)©ll YA Lkt

ATIRD gh2}ol| A o] of| i34 5 0] g atet Qb Adof] tj g 2727 o] F-&5HA] ghot 7] Eoll 712
HZASAY WEAH S & /AT 28 7|2 B EY A S A &5t
of sl g A1 2] A& A 717HS ERlshal o] Zo| M E =E& F7HE B4 st Al A1
2 Aol vtdsiitt. F7h2 A= H A 2| A 2 22 s AT E AL = wHE@ A e Y
T WA QIF-FFHbol 2 A WA, mhdE-H TE|2lok-w Ul Wil o 2 JHY it X s
A2 e o sl lof A B e A/ B A ZHE o Ao wht ZH = 1T [9]
N2 7L dglofx ER-2 Fofl oM AA 2712 4 e J2HES HE
oz A ES A/dstAtt. 1A YA 2 St wEe dubAQl AR S 3 2420
B Aol gt LA Q) AR ER 2ot AREAQ A E 3 WA gt AR 1470, ZH2o)
Alof ehet A2 19707F dAp o 2 7H = 9l o, 2AE/ 0] fl= A 27E 3ol 7€ X s
AMEH =252 HESI T 18719 A AR o= A5l A eAH 7HE9 Lo
A 7iEE 18712 A 2SS AT 9B 2 oo 23k HEE 2451, sl A&
of tigt AAES] F-7ek Ul A8 7Hs/d& e sto] 15719 A 22 2 F A5

o (B 1).
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S{AIEIZ 4. AlIRD X0l |2 AtEHS Ta{stol HAHES IR #of hte
SAIEE 5. AIRD S0 01 Al ZEH ofg 9iet HANES £20| 5l
SHAZE 6. AIRD BHAt2| 7153 S HEX0IA| ol WHES 3o} sHvf?
SAISIE 7. AlIRD SHXfOIA| A ME|S AT 2t7to| G UHES ostn HapEeIt

7-1. QAE Xt A2 ObMSt T Z Ik Q1T

7-0. HPALS LR WAl ohFstn HaHHQITb

7-3. BHZIX BAI2 ObFSt T BRIl

7-4. ABZIY SIS QST BRI

7-5. QIR FZHO|2{ A BHAIL2 ObMBL D F kA QITL?

7-6. THAHE-C| 2] of-Hls) AL obstn Fapsielste

7-7. ChAYEZ #iAI2 ObRSt T HapRolf

7-8. $-27{2]-E% WAL obHstD HAHOITP
K& A7) A2 B4l ATIRD, %] 5 2FA & M o| 2 Z23oto] Alistelet. A ek 3 uial
Aol 2= JIEFAAL B4, HHARE Y WAl BFZHYE WAL, ARZH ¥l QI{-F-EH)
ojgiA WAl uMF-t] el of-H A3l HiAl, Th/FER HlA, FA-=A - WAlS 2
ot ar, FotelA Agho 2= RulE| AREH, HASREEA PRI AFA| ST, &
JAZeT, A AEY, AAAE S, AdthddEd, Frte| At 2E, 2 a x4
W, HE:ud A, WA ER, SolE3thdEdd, St sotssridd e, dn| g Aok
- - i e=e o = o
o, ZAtH e Y, EPtoke s, AN EEH Y, ZHAY ST, I EER
AZAUY, 352, R, TR R 2, BYATY, SAT2Y, AP
A, AAHEd, F71 LGS a= M A o) 23 51T} FA| 2= disease modifying an-

tirheumatic drugs (DMARDs), TNF-o blocking agent, glucocorticoid, methotrexate, sulfasalazine,
leflunomide, hydroxychloroquine, azathioprine, mycophenolate, cyclosporine, tacrolimus, cyclo-
phosphamide, infliximab, etanercept, abatacept, adalimumab, golimumab, rituximab, belimumab,
tocilizumab, certolizumab, ustekinumab, canakinumab, ~L2] 3 anakinraS E$HS}QITH HA 7|
7F2 20109 = 12 EE 2018 = 8¥7HA| Y Th PubMed, OVID-EMBASE, Guidelines Interna-
tional Network2] AFo]| Eof| A oJ o] 2 2 & Z 13T o] I T 2| % o] HM Q) 137] =A%
Ui gS dESHL 2 2R o] INLEA o] Relsh=A15 ARIAH E stk 13719 X =
A1 & 5712 WEA Y2 X 8A4 ol =gt of 7] H of 9141, 271 9] I & A3 2 ATIRD £}
Ao BN o] ofbd 2 HARIS tiF o= 7 & & of glof Alefsiinh. 2= HMHE =
A& ddez 2 FA4|, 2ASAH Y, isH 7|eo 7E FEsto] oA 2 Al
skelth. 2 e A3 G F 3919 2|70 el at A 79l o] I8 A H B7F=2] Appraisal
of Guidelines Research and Evaluation (AGREE) 112 ©]-8-5}o] } 9o} 52 o] sl FAFA}2] 2o,
kel Az, EAe) WEY, 484, WY SAYL Y42 WIHE k1 ol & F ol

& 7HEol e BRI 6715 2 AASIAT (A 1, B 2).

AR LAl AU LES FHoR ¢ WEA L] ATAGS FFatol Aetel
1, AR S 8]ol A= A )l U8 3 24 =5 w0 2 84 ol Tjgh 2l Akt 2]
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H 2. AGREE || H7tE £9

M= =7H/XY 7|2 LA
1 EULAR recommendations for vaccination in adult patients with autoimmune inflammatory rheumatic Europe European League Against 2071
diseases Rheumatism
2 Canadian Rheumatology Association Recommendations for the Pharmacological Management of  Canada Canadian Rheumatology 2012
Rheumatoid Arthritis with Traditional and Biologic Disease-modifying Antirheumatic Drugs: Part Il Safety Association
3 Clinical Practice Guideline for Vaccination of the Immunocompromised Host U.S.A Infectious Diseases Society 2013
of America
4 2015 American College of Rheumatology Guideline for the Treatment of Rheumatoid Arthritis U.S.A American College of Rheu- 2015
matology

5 Vaccination recommendations for adult patients with autoimmune inflammatory rheumatic diseases Switzerland  The Federal Commission for 2015

Swiss Vaccination Issues

6 Recommendations for Vaccination in Adult Patients with Systemic Inflammatory Rheumatic Diseases  Portugal  Portuguese Society of Rheu- 2016
from the Portuguese Society of Rheumatology matology

AGREE, appraisal of guidelines research and evaluation; EULAR, European league against rheumatism.
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AGREE, appraisal of guidelines research and evaluation.

£ 7)&35t9 . ZF HIAKEe] 7552 GRADE (Grading of Recommendations Assessment,
Development and Evaluation) B4} of] wh2} & 7]5} th. GRADE @A) ol whe} zF H 2 o] A

Z(lever of evidence, LOE)S &<, 57t 92, 22| o] ¥e-0 2 JLESIQcH HIl ¢
Z=(strength of recommendation, SOR)= 73¢F Hal, oFsHH 11, kst By 75t Hgo 2 i

7VsheiTh (& 3, 4).

2 Aol 71&sHe & s7he] WAl B MAEE chabRtel Wel e, WA, 2L A
%) o] chah B =ols) 3 Qi HAELF WAL, QFFSuto] 22w, i}
AE-o ejejol-u s wialo] sl A F7he 4l =2 e AEsteth A 242 9
3l PubMedS} EMBASES °| 83191t 712 A48 67lel 212 x| e] 45 BHAA 7Izto]

H3. :‘71*—’.-_‘—(Level of evidence, LOE)2| M2

=M o]
%E(ngh) Tap R Bt AZ|7F 20t (172 W s ATt 79 oS
&7t(Moderate) LI AM0f| CHSE AlR[oF XTF AR HEk A QIS

& (Low) T EHO| oSt MRV I AR TA HE 4 QS

i %2 (Very low) Bk FHOf it M2 S SR ks
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w41 S} e A9l Akt 2 Al 8 A TARgl chskel X\ e Aok
ARUs YL Lefelo R }as TR UELS FESYT o)1 ol % 2A1E
B EREDERLTE

o
59 = A} o] 2 37kl ofsk 1 27k o] o L]
SH=A 2 BHelshn By e AYsteck 121 7] E A EAY

A= O g (study design) HH AT
1 Immunizations following solid-organ transplantation Review 2014
2  Immunogenicity and safety of the bivalent HPV vaccine in female patients with juvenile idiopathic arthritis: Case-control study 2014
a prospective controlled observational cohort study
3 Effect of abatacept on the immunogenicity of 23-valent pneumococcal polysaccharide vaccination (PPSV23) Randomized controlled 2015
in rheumatoid arthritis patients study
4 Opsonic and Antibody Responses to Pneumococcal Polysaccharide in Rheumatoid Arthritis Patients Randomized controlled 2015
Receiving Golimumab Plus Methotrexate study
5  Therisk of pneumococcal infections after immunization with pneumococcal conjugate vaccine compared to Case-control study 2015
non-vaccinated inflammatory arthritis patients
6  The association between antibody levels before and after 7-valent pneumococcal conjugate vaccine Case-control study 2015
immunization and subsequent pneumococcal infection in chronic arthritis patients
7  Human papillomavirus vaccine trials and tribulations: Clinical perspectives Review 2015
8  Pertussis Prevalence in Korean Adolescents and Adults with Persistent Cough Retrospective 2015
observation study
9  Evaluation of the immunogenicity of the 13-valent conjugated pneumococcal vaccine in rheumatoid arthritis Case-control study 2016
patients treated with etanercept
10 HPV infection and vaccination in Systemic Lupus Erythematosus patients: what we really should know Review 2016
1 Recommended vaccinations for asplenic and hyposplenic adult patients Review 2016
12 Prophylactic HPV vaccination: past, present, and future Review 2016
13 Pneumococcal vaccination in autoimmune rheumatic diseases Review 2017
14 Committee Opinion No. 704: Human Papillomavirus Vaccination Guideline 2017
15 Practice Alert: ACIP vaccine update, 2017 Guideline 2017
16 Committee Opinion No. 718: Update on Immunization and Pregnancy: Tetanus, Diphtheria, and Pertussis Guideline 2017
Vaccination
17 Tdap Vaccination Coverage During Pregnancy - Selected Sites, United States, 2006 - 2015 Retrospective 2017
observation study
18  Prevention of Pertussis, Tetanus, and Diphtheria with Vaccines in the United States: Recommendations of Guideline 2018
the Advisory Committee on Immunization Practices (ACIP)
19  Infections in Pregnancy and the Role of Vaccines Review 2018

Tdap, tetanus-diphtheria-pertussis; ACIP, advisory committee on immunization practices.
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Aot 2141 A7 AT, WA Fu) o] 2o 713t wale] 74704 Hel, o] ko]
ol 2.5 =olsleith. 7 U Tol st So] ol 22 01 MR HrFshew, KA 2] s0%
ol/go] 7- 920l A Fol = ol 2 WAsteich woF 5o)7h H)x ol B2 S Faf A

22445 ANYES YA FATES B3 4T B2 shlck

-
X
ol
-
2
ofr
o]

N

7. MEXY HE, 40 U B3
WA tharaote Astsiol dhastslold WRAES A% Bl sh8]el oisha
Asts)ol dighatelslel AES ayskn 512 Weith 18T WAHFe] SAxtel
AIRD $3te] o2 4ei57] il B2k TRl @

=13, FFAE o7l = AHEE &
3], =3 A M F AP E] ol A-AE AE Wttt 2|F 5232 Journal of Rheumatic
Diseases®} Infection & Chemotherapy©ll 3-5 &5F0] B E35}7| 2 5Tt o s T A&
AR E = 23S A Este] 7 wE Itz | 2 5h3i

b e B

KQ1. AIIRD Aol A o 3 -2 7] 4] A& ofobrl 7] =71

oHpd =0 2 ARD7}F S HHE AUk otstE hsAde Yo g W et o i RS Al
SHHLOE: ¥-3/SOR: 3 H ).

AIIRDE §Hst 7h5 A2 urh Jejuf oy £ 5 Zejohule 25+ EHUY &

= o gh-g-o] e 4= 9lar, ' F4 A (adjuvant) 7+ AIIRD2]

| 2353 9t} [1047]. 1L} thge] dtolA] 7] A 2

?’—_}'9‘] Q]‘i]— glo] ?_]';9_6]'7'” HZo| 7h55hkal B shar QA t & 38l Lof| Al &= AIIRD
QlofAe] ¥l o} th2 2] ofrt a1 B 5kei Tk [18-20].
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KQ21. HY A 1| 25 W] o= AIRD Aol A k5 5} Al Al2 QHH S},
oF=3} AJul Al HZo] Wt AL Mool H| 2 E25}A] &= AIRD EHAloA A
%-& AAFCHLOE: B¢ W-3/sOR: 23t )

KQ2-2. H A %] 8 & Hh= AIIRD EHA}oj| A OF=3} Al Al oA 7|2
AAAAA S 58 S AIRD FAhs of =3 Al HES 7Hset wjsfjof St
(LOE: "¢ S-5/SOR: ot 7-4)).

OF =3} A2 Ml = Hbo| 2 20 =/ S E0M A B S ¥ Y
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ol X7HHY ROME|AZ S 2txtof| o] WAHE HEX|H 1 C

e A E 2 ghe uix ot} 1 o] 44| 2 8517 9k AIRD At EdsE 277}
Sl e oFset A & HSE 4 ok 12U g AA| & 5-8-5h= AIRD 2 }01]71]713
k= Atolls F5 Aol AT 927 ok 22 AIRD A ti/d o2 B2 =3t
ZA| A (biologic agents) } 7] of AR FRlH] o] & A= QIA| H & W37 “H'T‘Oﬂ Hy
AR Foll =27k B oot thao] ERlol M HAAA A E 5-& S AIRD Aol A oF
o AHIAl o) & Fokal ok [2126]. 22U S -2 2-S WA, -5 wiAL, i
A2 FRF 7RI 1% -0] 9 (risk-benefit) & T 7Fsl| A B & A 7 Teof| whet Al gha) o =
A28 7835 4 Qtt ok=3) AuiAl A2 & 7he] Hhay o] ©]F] -2 ui Al o] Z 29} e

A ol whg} geprich 2% o|u ©7]7ke] AE|Eo|E AFR (T EULEE 7)F 51 20 mg
njuke] 82k Eol) 3 0.4 mg/kg ©|5He] M| E E 2l Ao E Eof 512 3.0 mg/kg 1] T+ o} A}E]
Fofahi 7ol = A A A E S TelF 4 9lek (23]

o
=0
i
tlo o

KQ3. AIIRD #2}9] 222k -5k o 3lof orgzdE ol tigh A} 8ol
=7k

AIIRD7} =] o]o] thst x| & Mk 4
Al ey 5l oF SHCHLOE: -7} 9] 7 /SOR: 45t E ).

o
ol
ol

i)

offt

Aol o E ol thah 2Abe

KQ 4. AIIRD SFAtol| A 2] & /¢&-E e sto] e Al HEF-2 A A sljof 5h=712

stda)
4-2, WA 71501 A A A 2| 5A| 2} o] o) & A H I IHHLOE: 1l
&/SOR: 7t ¢ i)
AIIRD ¥HALE X &5h= QAN AT Ho o/ d1 b st &2 Qs 71Hs s H A A
5 oHoll HF-E HalloF et [21-23, 25, 26]. 53} WAl HT T HAUAAH2 LRty o
2 3F o|ujof] P E B2 ARFH 0 2 HA A2 & AR 427 of| FF5h= Zlo] Y H}
[21] (B 6). L2} olgfst HalE = 7|72 HA A A X 5A| 9] F7ol whet Dt 4 Qo
FINFAA, rituximab X & 710l &g wfjof|= 459] A|7H4 74 0] A5}t abataceptL:
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=l X7HHY ROME|AZ S 2txtof| o] WAHE HEX|H

H 6. AlIRD X|Z 4|9 SR w2t X2 SH = FHE= WUHS A7

Drug category Medication HHZE7| =23} A OF =5} AHHA|
Glucocorticoid Prednisolone 3- 42t HEHME elae 174
Synthetic DMARD Methotrexate 3-10A12¢ HEH et 1-3708
Leflunomide 14 3-24 744
Biologic DMARD Etanercept 4.3 HEHE els? 170
Adalimubab 14 374
Certolixumab 14
Golimumab 128
Infliximab 8-10¢
Abatacept 13¢ 371
Tocilizumab 13
Rituximab 21 6-12 7H&
AIIRD, autoimmune inflammatory rheumatic disease; DMARDs, disease-modifying antirheumatic drugs.
BN gloLt, MATHES| 7IgH o HY AH|9| ~F0l| 2t YE LS Hetsfjof o

tocilizumab-& 2 -3 F HE o] 7HAS T Zlo] AAH T} [2731]. o] 2t Sa], B} ujal o
212 3Hd (conventional synthetic) DMARDs == &84 A A Fof Fol = v b
| HES 4 Aok 22, 25]. 2Lt o] FQ WA A X B4 2] 7ol wfel Hwhgo
o} 4 9Jo] o] & Qe o= £ Aol L PTNEAAIke] Q-2 WA
BAAIZITHAL E—T'—Q HFH | adalimumab ‘?_]'% "YT:—O]::'LOﬂ M= ?_] EFM2t H—}Vf_]

X
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Aok E_T'_% HFH tocilizumab< 11———]"?_]' 501:0] m?i‘:]’ 35,36].CD20°1] ‘:H
Q! rituximab-2 BA| 2 &4 = A /4] H A RHS-S Al sHA| ZHAA] 7] 7] w2ol] &
A o] 7Po] D:]OZIO-Ix-]]i]E'_‘_—_HH/\]
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o} ARy 0 2 2|5 Aol Fsh= Zlo] WAL=, ¥l A
171 913 AIRDOY| tEt X 25 =5+ 22 WarskA] gh=tt [21].
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=3 St} [26]. YREA O 2 AH|
E22F ol S8t S w 18T 2 HoshH, oF
S Ul i Fdote A 25 S diol+=3
Z10] Ftt [38]. HIEEZA|0| E2] 749 0.4 mg/kg/F T+= 20
| S % 1-37§2 o] AL HFSh= 2 o] F (25, 40].
d7171 2 7] wiZol —Er‘%‘:%L-rs 6712 l7J | B A el
2714 /et FEi = AES] = 4 7] ol S % 28 2 WA S| = ]tk (25, 38,
40]. FTNFA| A % etanercept= TH2 2FA] of| H] 3] *JEHX—‘! LR ¥d g l 7P 7] w20l F2F 174
Y Sol| =& 1 HT 4 o} 1 2] adalimumab, certolizumab, infliximabd} 22 kA&
2 Fo] S 37 o] ol HEF-& 1} [25, 38, 40]. Abatacept, tocilizumab, ustekinumab
W22 AEFAAA S = W 7] sef 9] 7|32 desto] dHbA o 2 37]e $of HFshe
Zlo] AT, rituximab& BA| E Q] 3] E 7|7+ 118f5to] oF=5) AJul Al 7t EE5) WAl 2
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= AE A7HA] H 4 7ol A 19 9] 7|7ko] Q FEI T} [22, 25, 26, 28-30].
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H|3}| H}o] 2] 2 F24] H(replication capacity)©| a3l A] HH JA| 2| 55 = ZHR}ol| A

S 7H5 A wj 2ol HES AsHA] Yt} [25]. YuHA O & AIRDEALE F o)

A= 207 o7t AL nlst e B YLE L, BEo|sHA| HHES sfjoF Fheh

o] E7FAFR-E 7155 A% A (waiver) & 2H/J STt [41].
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>
ng
o
of
i
R

AIIRD A= o Q1 =2z} W Al-& ] Z3f|of SHCHLOE: $7H/SOR: 75 H ).

0

1) ¥Z ARt
BE AIRD BAolA] QB FA HAIS Y EATH AIRD BAHE chO 2 3 ABZ
o] Qs RESIh 654 o] 4o TR PO 2 T Ao Fobe 2 D
RS XU HYARATAN BT LI LIT2 AT Yelol )

L =n}g i%%i%‘] 2zl H A= 3%011%} 7*%’.’ %0] %1 (409.33“5 vs. 306.12%‘/100,000 A
A=) 2 Z—J H]gol 2758 =2 710 2 1 15]9)ch [50]. 0| 2] 3t 9| & Z7h= AFgshe oF

%Z.QE AIIRD ZHA}of| A QIZ-ZNA}0] 7hd 31}k §he 24 s
Yol —‘—EC}F_ st EHTOH Q1 Z 2z} HiAlS B E ANIRD Ao A] A &0 o &
ZholEgiRlo M = 2| A HF Wi o2 Histy ik,

)~

2

FotE|Awd o bl Al o) mof g2 713 frAFSaL, 314 2] 3Hd DMARDs = 3
2 A E 34, 51-61]. AASHFIFEA Shajo) A= HY A

o] thA ZrAE T B 1 57| & ohuf A74Ql ot v W sho] T 2l /g o]l xko I7P°*E}L Bt

=} (18, 20,57, 6270]. ot THEE Y, MAAES, &

F 21712} v wsto] ZFo) 7} gl [19, 7173]. AIIRD ZHAHE: Hf %

ol 3k A= ES AT FOtEAE Y ALE e =

A 7 ZLof| A 17%(95% A1 2] L 7E 5 - 29%) 7 o] ZHA s} Zl o] Eol ] QT [74]. L8] 1L

FUEATA AT DA ZREEEA S2LS T 0 2 oF Ao A & QISFAA; Al

et Ttoll A H|, 3/ 7| BRI, vhol 2| A ZH o] Hlx*i;ﬁﬁhr«lo} | Zras

75]. AEFRIA} Hi Al o] T @l /d -2 TH A A A A| ARG of Fef ofA| o] F-7of e} thE 4=

o}, dubA o 2 AZRIT fAI AL A At o R EEFAEP.

IIN

Ao & oo

Rl e A= %Ur [51, 57].

ube
A|ZFst7] ol 4 Zaljok FEsh ol HYg S 7 e 4
o u]g] HE-& 5k, 53 Foloiete w2 Al Y bl %

FHA7= B5 1187 E 4871 o|th gRbE 0 8 2 EALR 135] F-2 st wAle] A

of wat Fof i o] gaba 4= Qlo] ARG Z F4Stth WA A A & AHE 59 A foll= &

Ako] Ay el et AHE FQ1 eFAle] W A A =, v & Al sto] HF Al S A st

’

=1
=
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AIIRD &Aool Al = H @AM Yo B A1-E 7 S0l oF SHoH(LOE: W-5/SOR: 73 H ).

=] 5 ol 3 2F30-40%E A ST fg@AtE S+ a2
E5]654] o] /2] areg At vhg A ehetat W A okgtatol| A F5-0] A e AP TIA] 2
2t 4= it AIIRD Aol A H g A& S ol st 8 At = FE ot FTNEAA
E AFR5H= SAtol| A A7l B} sull A& (5.979 s 1.07 - 1.2/1,000 AEHAHS) Bl H HE
Aol Z7keh= Z o2 B H Ut [76). FOE|ATHE A Satof| A= ll:ll HoZ ASHAILE
o] 258} Z7hE| 0, 8o YRkl T} 28l A& =t} [77]. AURD EAlo A HF AL S+
O 2 QI T} gy F-o] WAyo] F7tst7| uf ol HHAIE Y AT B AIIRD
ghapol| Al Pt

3

2) wAlo| Eaje} HS

AukA 0 2 AIRD EHAtol|A] sl AS L WAlo] G uke 77kl at Ao S Alst) [78-84].

AIIRD ZHA}of|A] Fof 5= fA| 7} w4l 9] E’i"%‘% dofl v) A= YFE tHFH o= AnjHEH,
E

URHH Q1 1 A1A 3Hd DMARDs+= o] gldlom, HEEZA O] E, rituximab, abatacept
= w1038 241713, A AL8] T2 SRk a4l Rlelsl g e el
o} oAl ettt g AbE ot wiAl o] AR Aol A el aato] tidt A= EET
Sote] AE A LSt 0 2 237} g ¥ Al (pneumococcal polysaccharide vaccine 23,

»

7ot 229 i A Fol A M 2 o ek Eabh et o
Stet. o) &= HAA S G BAFES S0 2 WY Aol T SR 3R 23] of
2ol s} Aol 9171 B s}et. Q4 Bxzol A WA Mol o] ZaHth: Bustglon
24F A7) 24 5 TS HHEN7] 918 o] R st} [5s],

mune/inflammatory syndrome induced by adjuvants, ASIA)= Y271 Z]

7HA] HEAFS S WA T B S B 1= Qi) [86]. LB U HIHI E ¥
S argol 2ol BEs 3 AP F Rl Hell BT Bastglol WE F
o] ZA #&-E ok gttt [87]. 14 mIRE Aotof| A ZFeRAL7| B o] W ALS ot ¥l At e
gt oldnhg-o = HalH vt gl [88].

PEEXI
4

2019‘1
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sha0l Xp7heod ROEIA NS Stxjol Mo MAHE HEX

A 4 Wl T WA sl STt Y350l Utk HYAL YT Bee 1B T
Ol Al T 7hA] WA € R ek Zlo] vl 8- Aol 2he Q17 Z3HE 2 Tstol, AIRD
A Q18 x}o]| Al = pCviI3T PPSV23E B HES 1S Psht) [89]. PCVI3S H A FoistH
HS73 A (booster effect)©] LFEFLFAL, PPSV23S 2] Fo 5= 7 -2-of| = A ¥H&-/d (hypo-
responsiveness)©| B/J5}7| wfFoll pcvi3& HA HF3h= Zlo| #-2lste} [90].

@ HEAFE G WA B3 =2} pevizS A A 18] 23811, 2| A 857} A U Fo] ppsv23
2 13] FF3tch o] F s o] At Fof ppsv23S F7H2 18] HEh)
@ PPSV232 193] HE5H iPZP' PPSV23 HF T 15 9] 7]71o] 7<l o] pevi3S 18] HE5

th PCVI3 A £ & 4 837} A4 slal, o] A ppsv23 HE & 510 XS ulf, pPSv23
2 F71=2 13 7‘4%—‘?2@
® PPSV232 23] HE e &R} v EF FF S 1d o] At ol pevizS 13 FE et

® 65*1] o| o] pcv1313], PPSV23 28] & B+ HZ35t 32} 6547} A LHA] o] A ppsv23
& & 50] A UpAl, prsv23S S H o ESiTE

HZSHHLOE: ¥-2/SOR:

N @
ol o 0
)
o2
o2
N
£
rlr
=
=
w}
riok
i
u)
o?,:
|o
fu
UJ
)
o2
=
>,
o

1) ¥Z &}

AIIRD 2= HA A A A 9] ALg-C 2 pg7hed o] XH%*éi} 7ol =41, BTt o] A
/g3t H 7% 3o HAY do] =t [91-93]. TFA ol w2 HBsAg Q! 123
g o] FOtE] AT AL 5 30(24.4%) B 2 Aol A X & F P IE o] A&/ S} H ATt
[94]. AIIRD 2H2}9] o R F- 3} #eA gk thap 0] =19] 7ho| Ealelof A &= pg 1t A7 gl
AIIRD 2FAF(HBsAg, anti-HBc, anti-HBs =& 2/3) 2} 0] & 0| 4G A= B WAl S A E
StEE Harskal Qlok g1t Al 53] QoA O S HIFH o2 HIste s d
S RINTA m pe =) o v o i Bl el e e R e = Bt i B e g = P e o) 7}01
cepelof =™ BT 1A+ A o= FAFE AL tha] stE el A Al
AE 2t B9, 3B A Y Y2} £ A7 A7, BAAAE A Fof v *}
&, B/ /3ot BT &Ake] M EaL, Y Hdol &2 E Aol A= 5 A YA
SALAFo| Tt [95, 96]. FESE, FTNEA] XHL} rituximab}t Z-2 Y EHA A A & T2k 52 AIIRD
At 187Fo] AR Ro|EE E-& F 9 HAA| o EALE el 7ot [21].

0]

o d 8|21 717} o1u/Loll =28t 7 Sof] ok & 77} )t
I 2o} 37 FAN7F ¢l ALIRD 2HAF(HBsAg, anti-HBc, anti-HBs L7 2/4) 5 thAl o2
B+ HiAlE 38] 0,1, 67l °_]) HZ3F 49 H| WA =2 68-93%2] Ex}o| A a3H& Q1 A

A ES Bt 212y 14 3Hd DMARDsE F2F 591 4% &4 A8/ &0l 70%, B =8
2 2| A -0 Al 50%, rituximab F01 4] 25% 2 S7] w0l A AR A S AHE T BF-ol=
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tck [97]. A A BE 7817 YsiA = oA 2 A
o =7 Z25l|ok ot} B 7HE B Al H = S GFA| A Ad o] T A]
48 3 ol 591 A T 33001, 0718 BFE

u
ek o
&

A BY7HA Hpolg Aof ioEo] QJA T = anti-HBe ©5 Y/J(HBsAg, anti-HBs 2/)Q
AIIRD ZA}of| A &= WAl 3 Fo] of = A &= o] Fo] }l S A o 2 A2t o]of tiet A7
A ol AHH W& A2 ¢l= Abef o]t} [98]. Anti-HBe T YA Q1 720l = A PAI Q1A
=2 4 Al Q1 2| 2 st 7] 918 HBV DNA ZARS A3k, 24 o] 2h of ih =
S A =3 & 4 ) [99].

o8 el G B £ 31

R 1 ERS

2.2 Azpolo| A AFRsH= 729} th2 2] 9t} 447 o] 2nfe] ATHA A B2 tjAto & &
2 Aol A= B A Fofl whE o] /giH-S-2] Rl of| X}o] 7} A} [97,100]. L2 31 BY
7+Q] of|arul Al o] AIRD EHAFe] A WS oFstA|7ITH: B il glct
4)E38d
BE7HY WA pE7h &7 9l AIRD RS thAro 2 =33 (0, 1, 6711 Y) AE S}
B #iAl 9] 33] T ol = FA7F A= A] = FRESARQ A -2oll= 32 Al
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