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Abstract IgG4-related disease (IgG4-RD) is a rare autoimmune disorder with an unclear pathogenesis. Currently,
there are diverse opinions on it, but the question remains unanswered, posing significant challenges to clinical management of
the disease and imposing a heavy medical and economic burden on patients and society. In recent years, clinical observations

and numerous studies have identified that some IgG4-RD patients have a history of allergy and " allergic-like" laboratory find-

ings, providing novel insights into the pathogenesis and therapeutic strategies of IgG4-RD. This article reviews the association

between IgG4-RD and allergy from the perspectives of clinical symptoms,

pathogenesis, diagnosis and treatment, aiming to

provide information and a basis for further mechanism research on IgG4-RD.
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chi 451 1gGA-RD (4 BRI o 4 B 1M A 1G4 L AT AT
5] B S EBR AR 14 B 55 5 = H 4B 52 [X. (immunoglobulin heavy
chain third complementarity determining region, IeVH-CDR3) J
H, £ b, TgGl 1gG2 \1gG3 Al IgM 7E 1gG4-RD il RE TS 7EEL
9od , ELARBILI 5 2 ik — 2D WF T RN

S U OC HAE 1gG4-RD il GEA7 e i e/
1 Tl S H A 1G4 12X RAWAZ G, TERIERRE N 1Y &
Bk C IXEEPI A, S e BREE 1 C XL DR A HE A DU 4
IGHM .IGHG3 .IGHG1 . IGHG2 . IGHG4 #1 IGHE'™ | IgE )
Bk C IXEERHRA TE 1G4 ZJ5 , A7 7E 1gG4 ) TgE S5 e 46 i
FE LAY, I H P 1A LT Th2 B 20 i 7 A 5 i 25 51
e E 4 (class switch recombination, CSR) , 4 #WF 5T 1E 1eG4-
RD R B LB R 4 3 -3 (galectin-3) [ BBt H A B0
R FE N 1gGA Fl IgE, $ORIG IR - 1gGA-RD S35 1ML TG4
Fil T-TgE KF- T ] B3 402 0L A B s s ! TeG4
i IgE AIRBAAAEDL R H . X IgG4-RD 1 IGHG4 #5 5% Ak
VRIS BT TgG4 T LA EL K VR T TeM sl Hfib 7T A
BURPER) 1gG W2 (1g61/2/3) o FFLL, BIE TG4 1 Fe B2l
ReA PR 20 R TG4 B0 1 A5, (H I 15 e 5t 28 28 K7 Fl
ST R AT 1gGA ™ B 2 i X KL 4 S PE T I 1 2 A D e
IgG W2 b =

MTER L TgE I TgG1 A5 14 40 Jifd 55 451 9 2% (somatic
hypermutation, SHM ) 275, 3£ A1 Jy st , R b 5 1) & 26 f
J119 1gE ffAHSEIY FeeR T & AR 321 ARG A 60k B AT 5|
Rt U L e VR SR ARG Th R 5 7 A
WA L4 IL-5 DR T0-13 45 2 BUAA i R 7 (0 R AE R B, -
h IL-4 FIL-13 443 1eGL ™ B 41 & AR 20 5 4, 7 A Rt
Fow e TgE, IL-13 355 SHM, 4> 77 A 8 55 #7809 B0 1
GE) L3l Tl AT THRAE 1gGA-RD H % A 0, 5
TG 16GA-RD 1% 17 A6 HORMILTS 16 AP TH 8 221
WS 5T 1gG4-RD B i i 2 1% 358 73 18 8 0 B85 i U
Gy, Bt T 00 ie, (R A F o2 42 41 T 48 & . Munemura
03] 5401 T1L-13 A1 1L-10 435076 A AT ( Kimura disease, KD)
il 1gG4-RD A7 IgE Fl eG4 f977/E , BARTR T 1gG4-RD
FHAAAE MV 1gE KT Thim , B IA 1L-13 1Y Tih 40 i W 7E
IgGA-RD HAR > UL, Cai ') %: % Bl 1gGA-RD #8445 32 B 4141
o IgE S AL, 358 TL-13 7E 1gG4-RD th ] iR 2 5 IR
B, 1gG4-RD BF /Y IgE Ak A 1gG4 1y CSR, P& A BT 5t
HEAN T LEIUE, 78 1gG4-RD 1 Th2 RS AEFR5E b, B
NI BT AL T 2 Ik S S £, TTRES | & 1gG4-RD %
I HRE I . 5340, Mattoo 2517 3% 38 16 A7 1o BURE R 9
i) 1gG4-RD g HomZUAY Th2 #1507 25 T e 77 78 48 Bk 1)
fin$F. Yamamoto %[38] Y BAF A i B R 4 = P TE (allergen-
specific immunoglobulin E, AsIgE) )4 H4 FH P R H11.3%
IgE 7€ 1gG4-RD W& 5 20 A B = A BGR R A T5 Z R A
WHE. 25 b, A AT SRR 5 1gG4-RD KA 5L 5 Iy LA
KR R OC R v A WL, 75 23k — 25 (0 S g = HL
FE, N2 1gG4-RD 13 AR IR 2 R4 B 2 R Bk B 30

WRLAMEEIEAGE 2025 4 31 E A2

W BEIAER R E S AN AHE AR, I LA 1sG4-RD iR
I R Y 5 B DL B TgG4-RD B H = B A Fr w1
Ty it A BAT B R B S

= JgG4-RD (2 WA T 5 i B Tk

1 I PR £ FH 2019 47 5 [ XU 27 23/ U B X
1k 3 ( American College of Rheumatology/European League
Against Rheumatism , ACR/EULAR) il i€ & 4ii (1) 1gG4-RD 432
prifle ™ H1(2020 4SBT 15G4-RD £54 2 WibRifie) ' 1218
I1gG4-RD, 1gG4-RD £ L) — 2 2448 B UK 18 5 7 508 14 247 4t
RAEVERI I LT 1eGA KF-TH (> 1.35 /L) WHIRAR,
FIE I Bebr g AN ELAh AR 0L 2 955 ( mimic disease ) , fx 2 LA 52 B4 41
i T P 2 b L A R RS SRR 2T 2 A 0 DA S M ik 42
SRR I AN IS IX TG4 ™ 3¢ 4 M/ TgG ™ 4 Ma Lb 5] > 40% |
IgG4 " AN > 10 A~/ HPF G AL AE M ARGk s
IS WIE T8 A I ZR 5 PE VT Al , G455 s R 4R VY
A RS T SSRGS
FHPEE  CEHERR AR % J5 , T2 W7 i SO e i Bt A
BRI FE 1gGA-RD JT 22 B 5 b e b 55 5 WL
AN B JoK S 5 52, 0 5 ok B R R S 0, sl R RS
i,

1gG4-RD RS U0 16 97 FE A7 A — 2 bk, i
KX 5 A N A R AR G, B B TR ((glucocorticoid,
GC) FIL G G 24 i 77 ( immunosuppressor, 1S ) 3 53 i ff:
T T B PR 40 i & 5 S s S VR, 2438 0 T 1gG4-
RD Al B0 I67 . The B4R P T 7E 15G4-RD Filsid
S5 T R TR LA A SRR 1) Th2 B9 41 i R A4 2R e e it
ART RELE W & 22 1] 35738 ) L 8 3% )t B4 ( Dupilumab )
JE—RhEL ] L4 324K (TIL4R ) /9 4= 9 1 57 ( Biologics ) , HAE
% Wi A1 IgG4-RD b 3 B AR T W & ) 40 & RN 4T 41 4 6 3K
ST A, BTk B A 1o v s T 3 B 5 43 B B
Wi IgE 5 FeeR 1 454, C M GC i RIFE AT, K40
g BRCREAH I 7E TgG4-RD £F 4 Al i a] B8 A 4545 L ZAE I,
82 B8 5 B 47t ( Omalizumab ) 75 TgG4-RD Hf ] GEAT ¥ 78 14
BRI TRIR TL4 1 TL-13 (59 00T 40 ) 76 7 s 3l g
TR rf R o5 5 245 X0U R L DT 02 i 1) A% o 58005 40 L R £ 2%
I SRR R P RS B B L ORER AT ER AT ( Lebrikizum-
ab) F1 il 27 B4 ( Tralokinumab ) J& TL-13 ) B4, 7636 97
AR B R A TR SE A, R
BT AEAL AR R BE 2, TR o O 1k 2T Ak Ak /D B ) i 74
LFAEAL) X2 A TgGA-RD A — & IR F I 7T,
BFREHE— L WS P RBRE, WL 1,

P A XU A B T AR DGR TeG4-RD fEAE 22 5

B WFoE a8 HoAh XE% (theumatic disease, RD) , i1 &4
FELTBERE (systemic lupus erythematosus, SLE) | 125 41
(Sjogren syndrome,SS) FNZS KR 575 48 (rtheumatoid arthri-
tis,RA) 45, 5l A EFERR R . RD J2ih T A B ye Ul
REZRALT R MBI , S 1) SR8 ST Sy 78 H i R AR BUR AR
FIPY S BEEEAT P ST G A A XU B T IR A A 1o fsl
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W 1) RO R o A S RE AR M B2 R (atopic dermati-
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17% ~65% 1) SS FH AR GOtk , Ju L RN 5 B &
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B 4 Eh T 5 A S A A B IR (human leukocyte anti-
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IR - R A M T sk B BB SSA M TR ER G AR
J5 B(Sjogren syndrome type B,SSB) il id i b 4 (0 AR X
8} HLA-DW2 f/5% HLA-DW3 g% (0 &, A7 HLA-
DW2 F1/ 8¢ HLA-DW3 47 )5 5% 5 Jleal £ 55 22 [B] i 5C & i A
W, T B — 25 SR IR

Z5 TR, 1 BOR RD 22 (B A2 OCHR, AL 2 1
LHAFHE—PRUE, 5 1gG4-RD A HL, Hofl RD o 45 il
FRAEAEARY K ML 1eG4 Ko7t e, Bl 8 b2yt
LB UL K AT REIR . ZEIR YT 5 1, 5 1gG4-RD R [A) i
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IgG4-RD &R 1 T 40T A % £ AU BR F Th2 41,
T AE A SRR A 5 TR A s Pl B R EEAME
FEIZWIT T, B T I3 27 Rl R 3% BLA1 , 4 205 B AE 1gG4-
RD Wi S, 2TIR7 KM, GC M IS TEM A by e
AR, 30 1B YR AN L) TL4 IL-5 1 TL-13 Sy 0 5 4 B — 5§
Z2 T (9 5 S B A A S M B TP IR YT T O R R
i, 7 1gGA-RD Hiiay 7 v I EAF I — B B RE . B
o BB Z2 1 I PR R AL 1 A 92 O i — 25 8 7 it BUAE 1gG4-RD
B &R AL R BT A At DL R TR VR YT LB IR R R R
IgG4-RD (HLHIAF ST S BRI , 7 TeG4-RD 8 571 R i 12

177

TR o

14

15

19

20

21

22

£ % 3wk

Kamisawa T, Okamoto A. Autoimmune pancreatitis: proposal of IgG4-
related sclerosing disease[ J]. ] Gastroenterol ,2006,41(7) :613-625.
Della-Torre E,Rigamonti E, Perugino C, et al. B lymphocytes directly
contribute to tissue fibrosis in patients with IgG (4 ) -related disease
[J].J Allergy Clin Immunol,2020,145(3) :968-981.

Mattoo H, Mahajan VS, Maehara T, et al. Clonal expansion of CD4
( +) cytotoxic T lymphocytes in patients with IgG4-related disease
[J].J Allergy Clin Immunol ,2016,138(3) :825-838.

Maehara T, Mattoo H, Ohta M, et al. Lesional CD4 * IFN-y + cytotoxic
T lymphocytes in IgG4-related dacryoadenitis and sialoadenitis [ J ].
Ann Rheum Dis,2017,76(2) :377-385.

FRARY ARE, Ea A, [5G4 X kB REELI]. AFE
JoE g 4 & ,2018,24(2) :100-105.

Cai S, Hu Z, Chen Y, et al. BLyS/APRIL dual inhibition for IgG4-
RD: a prospective single-arm clinical trial of telitacicept [ J ]. Ann
Rheum Dis,2023,82(6) :881-883.

Romagnani S. The role of lymphocytes in allergic disease[ J]. J Allergy
Clin Immunol ,2000,105(3) :399-408.

Zhang X ,Zhang P,Zhang W. Clinical Significance of Allergy in IgG4-
Related Disease[ C]. Arthritis Rheumatol ,2018 ,70.

Saeki T, Kobayashi D, Ito T, et al. Comparison of clinical and laborato-
ry features of patients with and without allergic conditions in IgG4-re-
lated disease: A single-center experience in Japan[ J]. Mod Rheuma-
tol ,2018 ,28(5) :845-848.

Zhao Z,Liu Y,Bai M, et al. Clinical profiles differ in IgG4-related dis-
ease with and without allergy; a large case-control study in China[ J].
Clin Exp Rheumatol ,2023,41(9) :1808-1814.

Sanders S,Fu X, Zhang Y, et al. Lifetime allergy symptoms in IgG4-
related disease: a case-control study[ J]. Arthritis Care Res,2022,74
(7):1188-1195.

Zhang L,Guo L,Huang Y, et al. Allergic diseases immunoglobulin E,
and autoimmune pancreatitis; a retrospective study of 22 patients| J | .
Chin Med J,2014,127(23) :4104-4109.

Yoshifuji H,Shirakashi M, Kodama Y, et al. Associations between or-
gan involvements and gender allergy and malignancy in 166 patients
with IgG4-related disease[ J]. Ann Rheum Dis,2019,78 ;1007-1010.
Matsui S, Okazawa S, Tokui K, et al. Allergy in IgG4-related disease
[J].J Allergy Clin Immunol ,2018,141(2) : AB271-AB271.

Culver EL,Sadler R,Bateman AC, et al. Increases in IgE eosinophils
and mast cells can be used in diagnosis and to predict relapse of
IgG4-related disease[ J ]. Clin Gastroenterol Hepatol,2017,15(9) .
1444-1452.

Della Torre E,Mattoo H,Mahajan VS, et al. Prevalence of atopy eosi-
nophilia and IgE elevation in IgG4-related disease[ J]. Allergy,2014,
69(2) :269-272.

Wallace ZS, Zhang Y, Perugino CA, et al. Clinical phenotypes of
IgG4-related disease: an analysis of two international cross-sectional
cohorts[ J]. Ann Rheum Dis,2019,78(3) :406-412.

Kamisawa T,Zen Y ,Pillai S, et al. IgG4-related disease[ J]. Lancet,
2015,385(9976) :1460-1471.

Lu H,Teng F,Zhang P, et al. Differences in clinical characteristics of
[gG4-related disease across age groups: a prospective study of 737 pa-
tients[ J]. Rheumatology ,2021,60(6) :2635-2646.

Cai S,Hu Z,Chen Y, et al. Potential roles of non-lymphocytic cells in
the pathogenesis of IgG4-related disease[ J]. Front Immunol, 2022,
13.:940581.

JA Z  BRARY R B, 5. [gGA A KM gk R Ao R ZME T R 4R A AR
X BB Tk e e [J]. AA SR E g 4 E,2024,30(2) :
122-128.

Cai S,Chen Y,Hu Z, et al. The landscape of T and B lymphocytes in-

teraction and synergistic effects of Thl and Th2 type response in the



178

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

involved tissue of IgG4-RD revealed by single cell transcriptome anal-
ysis[ J].J Autoimmun,2022,133:102944.

Chen Y,Lin W, Yang H, et al. Aberrant Expansion and Function of
Follicular Helper T Cell Subsets in IgG4-Related Disease[ J]. Arthri-
tis Rheumatol ,2018,70(11) :1853-1865.

Carruthers MN, Topazian MD, Khosroshahi A, et al. Rituximab for
IgG4-related disease: a prospective,open-label trial[ J |. Ann Rheum
Dis,2015,74(6) :1171-1177.

Liu H, Perugino CA , Ghebremichael M, et al. Disease Severity Linked
to Increase in Autoantibody Diversity in IgG4-Related Disease[ J].
Arthritis Rheumatol ,2020,72 (4 ) :687-693.

Shiokawa M, Kodama Y, Kuriyama K, et al. Pathogenicity of IgG in
patients with IgG4-related disease [ J ]. Gut, 2016, 65 (8 ) ; 1322-
1332.

Katz G, Perugino C, Wallace ZS, et al. Multiorgan involvement and
circulating IgG1 predict hypocomplementaemia in IgG4-related dis-
ease[ J]. Ann Rheum Dis,2024,83(12) :1773-1780.

Yang Y, Wang C,Shi L, et al. Clinical characteristics and CD4( +) T
cell subsets in IgG4-related disease [ J]. Front Immunol,2022,13:
825386.

Chan ASY, Mudhar H, Shen SY, et al. Serum IgG2 and tissue 1gG2
plasma cell elevation in orbital IgG4-related disease (IgG4-RD) : Po-
tential use in IgG4-RD assessment [ J |. Br J Ophthalmol,2017, 101
(11) :1576-1582.

Kakuchi Y, Yamada K, Ito K, et al. Analysis of IgG4-positive clones in
affected organs of IgG4-related disease[ J]. Mod Rheumatol ,2016,26
(6):923-928.

Perugino CA, AlSalem SB,Mattoo H, et al. Identification of galectin-3
as an autoantigen in patients with IgG (4 ) -related disease[ J]. J Aller-
gy Clin Immunol ,2019,143(2) :736-745.

Valenzuela NM, Schaub S. The Biology of IgG subclasses and their
clinical relevance to transplantation [ J]. Transplantation, 2018, 102
(18 Suppl 1) :S7-S13.

Xiong H,Dolpady J, Wabl M, et al. Sequential class switching is re-
quired for the generation of high affinity IgE antibodies[J]. J Exp
Med,2012,209(2) :353-364.

Haque TT, Weissler KA ,Schmiechen Z, et al. TGF@ prevents IgE-me-
diated allergic disease by restraining T follicular helper 2 differentia-
tion[ J]. Sci Immunol ,2024 ,9(91) ;eadg8691.

Munemura R, Maehara T ,Murakami Y, et al. Distinct disease-specific
Tth cell populations in 2 different fibrotic diseases: 1gG4-related dis-
ease and Kimura disease[ J]. J Allergy Clin Immunol ,2022,150(2) ;
440-455.

Michailidou D, Schwartz DM, Mustelin T, et al. Allergic aspects of
[gG4-related disease: implications for pathogenesis and therapy[ J].
Front Immunol ,2021,12:693192.

Mattoo H, Della-Torre E,Mahajan VS, et al. Circulating Th2 memory
cells in IgG4-related disease are restricted to a defined subset of sub-
jects with atopy[ J]. Allergy,2014,69(3) :399-402.

Yamamoto M, Takahashi H, Shimizu Y, et al. Seasonal allergies and
serial changes of serum levels of IgG4 in cases treated with mainte-
nance therapy for IgG4-related disease[ J]. Mod Rheumatol ,2016,26
(1):161-162.

Wallace ZS,Naden RP,Chari S, et al. The 2019 American college of rheu-
matology/ European league against rheumatism classification criteria for
IgG4-related disease[ J]. Ann Rheum Dis,2020,79(1) ;77-87.

Umehara H, Okazaki K, Kawa S, et al. The 2020 revised comprehen-
sive diagnostic (RCD) criteria for IgG4-RD [ J]. Mod Rheumatol,

41

42

44

45

46

47

48

49

50

51

52

54

55

56

57

58

59

60

WRIREHERE 2025 48 531 % 552 1)
2021,31(3) :529-533.
Deshpande V,Zen Y,Chan JK,et al. Consensus statement on the pa-
thology of IgG4-related disease[ J]. Mod Pathol ,2012,25(9) :1181-
1192.
Chen H,Li J,Cheng L, et al. China consensus document on allergy di-
agnostics[ J]. Allergy Asthma Immunol Res,2021,13(2) :177-205.
AREFLAIMEESREF S, ZRE,KRT,F IHMBER
Bkt R E R ER(D) [J] P& E S & &,2022,56
(10) :1387-1394.
AAKIE. R SR R R R R AR [J]. A F K
%,2019,44(7) :2-3.
Ramirez-Jiménez F, Pavon-Romero GF, Velasquez-Rodriguez JM, et
al. Biologic therapies for asthma and allergic disease: past present and
future[ J]. Pharmaceuticals, 2023 ,16(2) :270.
Yamamoto M, Yoshikawa N, Tanaka H. Efficacy of dupilumab reveals
therapeutic target for IgG4-related disease: simultaneous control of in-
flammation and fibrosis[ J]. Ann Rheum Dis,2022,81(3) :e50.
Serrano-Candelas E, Martinez-Aranguren R, Valero A et al. Compara-
ble actions of omalizumab on mast cells and basophils[ J]. Clin Exp
Allergy,2016,46(1) :92-102.
Kasaian MT,Marquette K, Fish S,et al. An IL-4/11-13 dual antagonist
reduces lung inflammation , airway hyperresponsiveness, and IgE produc-
tion in mice[ J]. Am J Respir Cell Mol Biol ,2013,49(1) :37-46.
Loh TY, Hsiao JL, Shi VY. Therapeutic potential of lebrikizumab in
the treatment of atopic dermatitis[ J]. J Asthma Allergy,2020,13;
109-114.
Parker JM, Glaspole IN, Lancaster LH, et al. A phase 2 randomized
controlled study of tralokinumab in subjects with idiopathic pulmonary
fibrosis[ J]. Am J Respir Crit Care Med,2018,197(1) :94-103.
Pisetsky DS. Annals of the rheumatic diseases collection on autoanti-
bodies in the rheumatic diseases: new insights into pathogenesis and
the development of novel biomarkers[ J]. Ann Rheum Dis,2023,82
(10) :1243-1247.
Sequeira JF,Cesic D, Keser G,et al. Allergic disorders in systemic lu-
pus erythematosus|[ J]. Lupus,1993,2(3) :187-191.
de Lusignan S, Alexander H,Broderick C,et al. Atopic dermatitis and
risk of autoimmune conditions ; population-based cohort study[ J]. J
Allergy Clin Immunol ,2022,150(3) :709-713.
Rittiphairoj T, Charoenngam N, Ponvilawan B, et al. Atopic dermatitis
is a risk factor for rheumatoid arthritis: a systematic review and meta-
analysis[ J]. Dermatitis,2021,32(1s) ;S15-S23.
PG, BRAEAL, T BB, F A R KR RBRXT IR
A B il REEAAACH [T ], F B R Bkt 5 2 & ,2023,37
(12) :1352-1357.
Agorastos A, Vatkalis N, Kiryttopoulos P, et al. IgE levels in rheuma-
toid arthritis differential diagnosis[ J]. Allergy,2010,65 :335-335.
Balint G,el-Ghobary A,Capell H,et al. Sjogrens syndrome: a contraindi-
cation to levamisole treatment? [J]. Br Med J,1977,2(6099) :1386-
1387.
Manthorpe R, Frost-Larsen K, Isager H, et al. Sjogrens syndrome. A
review with emphasis on immunological features[ J]. Allergy,1981,36
(3):139-153.
Higashida-Konishi M, Izumi K, Shimada T, et al. Allergic disorders
and their risk factors in primary Sjogrens syndrome[ J]. World Allergy
Organ J,2023,16(2) :100745.
Brito-Zeron P, Baldini C,Bootsma H, et al. Sjogren syndrome|[ J]. Nat
Rev Dis Primers,2016,2:16047.

(2025-01-07 kA% 2025-01-20 #5-=)



