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M3 1gG4 {E 1gG4 M PEB P K438 75 5 ]
S Wi WE S

F R, @ &k (PR RS RIGE BE2E Bl E FE B ek sk, B 430030 )
# E: B #KiteF oAk %E S (immunoglobulin, Ig) G4 /£ 1gG4 48 % M % 5% (1gG4-related disease, 1gG4-RD )
PRPEKEFALERRBETCEGMEN, FE @SBRI 202045 1 A~ 20224 1 A FETHEKXFRFE
FIRWE R FERIKE A A 8 F 2 -%ERm (autoimmune disease, AID) # %% 140 BIAE AT, RIER T H
# % 1gG4-RD H £ 54 1gG4-RD 40 (n=63 ) A HAH AID 40 (n=77) . K BHWGERTA, K& B F kbt
H i ik 1gG4, ‘%ﬁ&;'iﬁé&?}i"ééiﬂﬁ(EO) . &G (HGB) | ik s (HCT) | F#f AR (MPV) |
B BERfE] (TT) . &%&a (TP) . ©iFWLEF (CR) . H4%%&aR (FIB) | FHIFo 5t E8EE (APTT) MAAIL
BBLABE (LDH) KT, A8 %X E T4 42 (receiver operating characteristic, ROC ) w1 2% & Z 45 36 5 #7 3 F IgG4 A
H AL I8 AR [gG4-RD 5 34 AID 2475504 W7 69 8 ; il 3 AR K AT 345 1gG4 AR K-F 2 1gG4-RD R+ B ERE
I TENL, R IgG4-RD 14034 AID 28 % 7% 1gG4, EO, HGB, HCT, MPV, TT, TP, CR, FIB, APTT #=
LDH & A K-Fross, £FHA%FEEL (Z=2.02 ~ 832, 3 P<0.05) . % IgG4-RD # Wil AL R 7% 1gG4 = 1.35
g/L i}, IgG4-RD 41 84 [ 1 % 3 88.89%; IgG4-RD # i 16 AL B o i [gG4 = 2.01 g/L B, IgG4-RD 4144 a1 & %
80.95%, FAPHE LT 1gG4-RD 2069 A F30A B 3 T 4k AID 20, £ FA %t &L ('=57.44, 54.89, ¥ P<0.001),
ROC W £ 27, % ik IgG4=1.53 g/L, Youden #8335 X, #uid Wi 6 JRAL 69 S 2 Ao 4% 5 2 5 5 25 88.89%, 76.62%,
W & T @A (area under curve, AUC) # 0909 5, MXBIHERE =, BFoF eG4 K FEARRERBELRAEZE
ME (r=08529) ., &t 1G4 KL KT 5 1gG4-RD EREFIEE 2 EA0%, THEA Rk [gG4-RD = F42E 493547
Z—,
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Differential Expression Levels and Experimental Diagnostic Value of
Serum IgG4 in IgG4 Related Diseases

LI Chen, TANG Qing ( Department of Clinical Laboratory, Tongji Hospital Affiliated to Tongji Medical College,
Huazhong University of Science and Technology, Wuhan 430030, China )

Abstract: Objective To investigate the differential expression of serum immunoglobulin (Ig) G4 in IgG4 related diseases (IgG4
RD) and its correlation with the cumulative organ range of the disease. Methods A retrospective analysis was conducted on 140
patients diagnosed with autoimmune disease (AID) admitted to Tongji Hospital Affiliated to Tongji Medical College of Huazhong
University of Science and Technology from January 2020 to January 2022. Patients were divided into [gG4-RD group (n=63) and
other AID groups (n=77) based on whether they were diagnosed with IgG4-RD. The clinical data of patients were collected. The
venous blood of patients was collected and their serum IgG4, eosinophil absolute value (EO), hemoglobin (HGB), hematocrit
(HCT), mean platelet volume (MPV), thrombin time (TT), total protein (TP), serum creatinine (CR), fibrinogen (FIB), activated
partial thromboplastin time (APTT) and lactate dehydrogenase (LDH) levels were measured. Evaluate the value of IgG4 and
other indicators in differential diagnosis between IgG4-RD and other AIDs using receiver operating characteristic (ROC) curve
and Z-test analysis and evaluate the indicative significance of IgG4 expression levels on the cumulative organ range of IgG4-RD
through correlation analysis. Results Comparison of serum IgG4, EO, HGB, HCT, MPV, TT, TP, CR, FIB, APTT and LDH
expression levels between the IgG4-RD group and other AID groups showed statistically significant differences (Z=2.02 ~ 8.32,
all P<0.05). When the critical value of IgG4-RD diagnosis was taken as serum IgG4 = 1.35 g/L, the positive rate of the 1gG4-
RD group was 88.89%, and when the diagnostic threshold of IgG4-RD was taken as serum IgG4 = 2.01 g/L, the positive rate of
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the IgG4-RD group was 80.95%. In both cases, the positive rate of the IgG4-RD group was significantly higher than that of other
AID groups, and the difference was statistically significant ( y’=57.44, 54.89, all P<0.001). The ROC curve shows that when

serum IgG4=1.53 g/L, the Youden index was the highest, with a sensitivity and a specificity was 88.89%, 76.62% for this

diagnostic thresholds. the area under curve (AUC) was 0.909 5, and the correlation analysis results showed a positive correlation

between the patien’s serum IgG4 level and the cumulative organ range of the disease (#=0.852 9). Conclusion The expression

level of IgG4 was positively correlated with the organ range of IgG4-RD accumulation, and can be used as one of the indicators

reflecting the severity of IgG4-RD.

Keywords: immunoglobulin G4; IgG4 related diseases; autoimmune diseases

B BR A 1 G4 AH P $9% (immunoglobulin
G4 related diseases, 1gG4-RD ) J&:—Fl £F 4k 48 4iF 1
P, B ZUR PRI DL TgGa+ J 4 &
MIRES . SR AnffiRE U, AR R SCRET difk . A
FEVE Ik 2 FE R MR A0 IR ), 2 JL T T 2R
LG R BEATRNL, DECRFAA BN EZ R,
MK 22808 W Rl s S 5 A B s B
A DR i AR 96 78 2 R a2 S MR, BG4 AR
BHRAZABERNT ARG B80T . 11F 1gG4 7K
S8 2 T AR R DL R, R HoAfl A
=M E (autoimmune disease, AID ) 433
BTG 1gG4 3 5 Thisr, AT 1gG4-RD YL
TH 1G4 FefE il FHAEA HEE S, @l iy 1gG4
JKAF-F 1gG4-RD 1 ™ H A% BE il H oG s i T
1gG4-RD JE LA LB, I RXT %8s
WERMIERM NS AT, XTI K S A
AR S T AR R /D o AT 53 38 20 % I PR A 12 1Y)
IgG4-RD 3% & AID H 3 By PR 7 GOk FI 52
0 2 A A 45 AT BUBUE 2 B, DR LT 1gG4
e % 53] 1gG4-RD 5 H & AID 2B, IFiF
i 1gG4 FEik K% 1gG4-RD B K 4% B i Bl Y5 R
F L, T 1gG4-RD (I PRIZWT . P i 2 S 7800
SAREA RIS
1 MRi5A%®
L1 AR st % BB 53 A 2020 4F 1 H ~ 2022
A1 H TR R [R5 B 2 B B i ) 3% B B A
BE AT IFARI I 1gG4 1Y J 35 140 9], AR A
112 7 1gG4-RD 8, WX 4 54 1gG4-RD
41 (n=63), Ttk 46 ], bk 17 4, 4FHE 42 ~ 63
% Mo AID A (n=77) , T 556, Lotk 22
B, AFWE 405 ~ 62 %/ 4 A R S e AR 22 S
B I Gi it 2% 5 X (=0.043, P=0.835; 7=0.300,
P=0.761) .

99 A b5 fE: D IgG4-RD # # ¥ £ & Mayo
Clinic HISOPt ( histology, imaging, serology, other
organinvolve ment and response to steroid ) A2
WibnifE ©, oA AID FBE 2B G KON BT KR
RN [ AT 25 SR I PR s @M B Bk 5T
5, WIBHIZWREO A, QE B BEHS I 8

HEBRARE: QA WATAT [ B G2 PR I R R 3
QAFBERT E A 2R AT OB TR
12 ME LA BN T2 HshisEE A %
Fid &85 & (Simens /A F), f#[E) , STAR & H
Bl IfiL %k 5 BT A (STAGO /A wl, ¥ E ) , ROCHE
COBASS 8000 4= H 54 k.53 #1{X (ROCHE A ¥,
1), XN-9000 4= [ S i 72 AT SYSMEX A A,
HA) .

1.3 ik AR R AEL G2 R S
ki BHAEEEMARAS LA 3 000 r/min &5.0> 5 min, {if
H BN T4 [ 34 8 A3 AR i i 1gG4
IR B MR R BN BT EE IR RE AR L 3000 r/min 25
> 10 min, ffi F STA-R 4 [ 3 i858 53 #7 /ARG 01 1fit.
W (TT) | 4B AR (FIB) G
AL A3 BRI TE WS 1] (APTT) o B AT R PUBERY I
JFEAR 3 000 r/min #.0> 5 min, f#i f§ ROCHE CO-
BASS 8000 4 [ 3l A Ak 43 B {300 1l 375 v 2L it Fd S it
(LDH) , WLEF (CR) FiEH (TP) #EfF5E,
fifi FH XN-9000 4= [ 3 1fiL 7 73 A XA A EDTA-K2
Pi Bk 4 1L HP VB TR R 40 M 4 X (. (BO). 14L&
(HGB) . ZI4iffitb%¥ (HCT ) FIPEE I/ M A AR
(MPV) A7 . AR A SR
PR LS A T .

14 R FoH oA LA R H SPSS25.0
Fl GraphPad Prism 8 X 1 i 17 4t 1+ 2% Ab #, K
) 25 S 52 i 25 43 A7 18 R R A o7 & (Y 43457 %0)
[M (Py ~ Pys) 1R, P4 M HAES %
Mann-Whitney U %%, 21l 52383 TAERHE (re-
ceiver operating characteristic, ROC ) [ij £k, #fi &
1gG4 12 W7 1gG4-RD 1 e fF il B . 9 20 [3] A S
53T R Spearman FH 434, 1 4[] 3R LA {1
KHKE . P<0.05 NESAGIHEE L.

2 R

2.1 PMAEBFH F 1gGl R-F AL E LI FIATI
B WF 1, HHAb AID ZHAHLL, 1gG4-RD 2H 5%
IgG4, EO, HGB, HCT, MPV, CR, TT . M TP
357K VT FIB, APTT LUK LDH ik /K F Rk,
ERBAGIFEL (B P<005) .

2.2 REFIETARAE T Wb 1gG4 FAE R 4E R b
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BOARBEF IR L 1gG4 = 1.35 /L (YAl
Mayo Clinic HISOPt #E%#, MARERUREE £ & ) Al
IgG4 = 2.01 g/L ( SIMENS &7 Ui Frffe s, ik
PRUERE S B R ) M BRE, XER[RI4E 5] 1gG4 7K
TG T AR ORI 1gG4 = 1.35 g/L

IgG4-RD 2H 1Y BH 1 % [56 (88.89% ) 13 & T M
fl AID 21 [19 (24.68% ) 1, il i 1gG4 = 2.01 g/L
1gG4-RD 4RI BHMER [51 (80.95% ) ] i T HiAth AID
4114 (18.18%) ], ZFWAGI#E N (=57.44,
54.89, ] P<0.001) .

x1 AID BFEF IgG4-RD BE LI EHEFRELE [M (Py ~ Pys) ]

TiH HEn e tEpomal (n=17) ToG4 HXCHELRAL (n=63) A P
[gG4 (o/L) 0.70(0.34 ~ 1.35) 8.27(2.49 ~ 17.60) 832 <0.001
EO (x 10°/L) 0.070.02 ~ 0.14) 0.16(6.06 ~ 0.38) 341 0.001
HGB(g/L) 120.0(108.0 ~ 132.0) 129.0(115.0 ~ 140.5) 2.5 0.013
HCT (%) 36.0(32.5 ~ 39.9) 38.8(35.8 ~ 41.9) 249 0.014
MPV (fl) 10.40(9.80 ~ 11.20) 10.90(10.20 ~ 12.00) 2.59 0.010
TT (5) 16.60(15.80 ~ 17.40) 17.40(16.80 ~ 18.30) 4.40 <0.001
TP (g/L) 71.10(67.20 ~ 73.75) 74.60(70.20 ~ 81.90) 351 <0.001
CR (pl) 69.00(61.00 ~ 76.50) 76.00(62.00 ~ 93.00) 2.46 0.014
FIB(g/L 3.82(2.96 ~ 4.70) 3.34(2.58 ~ 4.18) 202 0.044
APTT (s) 37.90(35.50 ~ 43.15) 36.50(33.90 ~ 39.20) 2.17 0.030
LDH (U/L) 197.00(165.00 ~ 245.50) 172.00(151.00 ~ 195.00) 3.18 0.001

23 2% i 1gG4 K E 2T [gG4RD Fo 34t AID %
#4769 ROC wh R A5+ WL 1. Hh
LR BN, LT 1gG4 Y5112 W 1gG4-RD 5 HiAth
AID H AR UG 1.53 /L, U8 FEs S5 5
Wk 88.89%, 76.62%, AUC 4 0.909 5, 95% AJ{H
[XJf] ( confidence interval, CI) 4 0.862 6 ~ 0.956 4
(P<0.001) .

100

80

=2
£ 60t
2
g 40
n " __1gG4-RD vs AID
20l AUC=0.9095
Sensitivity:88.89%

Specificity:76.62%
oL L ' L '
0 20 40 60 80 100
100% - Specificity%

B 1 MmiE eG4 £7i2 8 1gG4-RD B ROC Bk

24 IgG4-RD %% IgG4 K- FERAREEH T LR
BT IR 20 BUEIR 1gG4 /K V5 B4R B8
TR IFEAKE (= 0.852, P<0.001) , BIpfi#E IgG4-
RD ZHFEAS MM 1gG4 K-Fllim, i N RTTas B 4o
Wz, HAFEZREGEHGET 1gG4 19 HKF &
ot 2 BA G4 L (P<0.001) .

x2 ERZJ|EHEAEH 1gG4 FHKEREREST

I oG4 FHKF Kruskal Wallis B AT 5
prmey  ECOTOAE i
M (P257P75)g/L] H{E P{E
0~1 1.65(1.05, 1.93)
2~3 6.99(3.97, 11.61)
44.29 <0.001
4~5 19.60(10.87, 35.85)

6~7 43.80(18.70, 63.80)

3 iTFig

H IgG4-RD X — & 3t LA ok, 1gG4-RD 4
Z IR EE RN, MR —Fp s, JL
F B BARAE AR AR AR . SetReFdEfl . P
FEPEF K T B TgG4 + S AnffiRE 7, i%m
AL R NG SKAE, FRAE— LR 2,
AR . MR (FATT MR, BEAR. EHRAR)
BRATHUIR B AE . H HT#E A K 1gG4-RD 17 2 A4 #il 2
YT o B B A DL T, R T 2 2 2 AT
J& 1gG4-RD 2 Wiy S, SR &% b B s, 7
EELRERNHELT, BEARARZHBAER
PEA PR LA . RV BR2A A AR 22 AR i i2 1
SR, T ERSE RS A A UEA T HORAR IR M ™, Pk
T A3 GG DR I A AR TgGA4-RD f8 3 oF 24 [ 2 1) 52 7
JIZL, Dh&E T X — MR N R LB — 112
Widnaf © BB B E P AR LT 1gG4 KSFF
= E R 1gG4-RD (2 WibRifE s o bt 2 — 1,
H 7% 1 1 1gG4 = 1.35 g/ K i2 Wi 1gG4-RD 1Y
I A8, BLE 0T 1gG4-RD W2 . i #r K TS
AL S M FEARBFSE T, 1gG4-RD 41 % 1gG4,
EO, HGB, HCT, MPV, TT D)} TP Fik/K Vi
THAb AID 4, ZREASI¥FE L A, 4
IgG4-RD 2 7 I SH{E BRI 7 1eG4 = 1.35 g/L Y,
IgG4-RD 41 i BHE 2R g 88.89%; 1gG4-RD 2 Wi llfi
FE BT 1gG4 = 2.01 g/L if, 1gG4-RD 41 fY FH
RN 80.95%., M IfiLiE 1gG4=1.53 g/L, Youden &
Bk, 2 Wit SU0E 0 SO FNRE 5 5 53 51 o0
88.89%, 76.62%, ML T MHifH (area under curve,
AUC) 7 0.909 5, AW 5% 45 5 iff — 25 ik B il v
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IgG4 % 512 Wi 1gG4-RD 5 H Al AID H. A3 42 = 1)
TR Ry S, A ARG R iZ Wi (. 2R
M, —SeRFRHRIE Bn A SR, Sk
IR . R AE W LA B & PR B /N Bk 45 3E 1gG4-
RD A %m0 I3 1gG4 7K F = 1.35g/LM,
BHNEAGITEF AN Y 1gG4-RD 55— R B2,
LW S S5 I 1gG4 W E THE A 6, Nt 2:
B Z IS #0400 T I35 1gG4 e AN R RE 2 ()12
Wi B, X R8N T I yE 1gG4 W T Xt
121 1gG4-RD il . 454 LA L 1gG4-RD AH 3L
Bk DA SRS SE B0 25 K, 2B o0 T T & BRI T
IgG4 A VE N2 Wr 1gG4-RD FUARIE, (HALRELE J ik
P 22—, FEIR G IR B2 95 A iR 1gG4-RD 19 1] BE
o i R H AL AID 415 1gG4-RD 415 L5 %
FeFREIZRIRAKE, T 1R B LR 26 3 5 bRre 4
Z RS, Hirh IgG4-RD & g IR ks 4 iy
B 4a B2 B A gt s ™, T — 3]
REF FH o ZREAR E ST —Fh 1gG4 5 H A 52 56 28 46 0
RFRIVICEIZWI I, DTS4t o S I 2 A X 1
IgG4-RD Y HI32: W it vEAfe 5

IgG4-RD J&—F R B 1) 5 B S s P50
JUFAT DL T2 B, 1R A2 SRR B N [R) i 2 2
ARG IR R . o e R R I Ry vk 8 5l Rkt
PESRE I K LSRR R 2 B D RERR A U BB 20
IgG4-RD 5912, HEWZ BB AR
K, FEINRIFE LR 1gG4-RD Wifd], ¥ KA #h
ARG, MR ar s ATCE A U R e IS
[gG4-RD BIARERE AW F SO, a0
) 1gG4-RD i I AE B 4 ik ds . ot iFoe
W R 2R R AR R R B, T 1gG4 WRIEWDR S
e E AR R A OE T AR ERE— 4% 1gG4-RD
B ML 1gG4 /K5 1gG4-RD ZFEEE i FIAH 5
PR, K ILBEZE 1gG4-RD 2 FEAS I3 1gG4
AT, WA RIS R, BRI,
HAHOCVE 2 B B TEAR DG . PR HAE IR 1gG4 ATE
ZWT 1gG4-RD [ 2 — B JERE T, tdon] DR HAE
SR W P B AR R ) — P2

A AN 1gG4 18 12 Wi 1gG4-RD 9K
Z—, (BRI ARG R IR I2 S et . [
I, I3 1gG4 1E A2 K7 1gG4-RD 1) e AE: I i (E iR
it —HRTE o ARWBEGE PIRAT T AT 140 17315 RAE
AR I 1gG4 /K12 W 1gG4-RD Fi2 Wk RE A T
T, BT NI 1gG4 = 1. 53 g/L ifE
I FHE, AIXT T LA S Wibn i A o A i 5 2 Wit
fit. I HEMBEE 1gG4-RD HFEA MG 1gG4 7K F
FE, WAZIFSREREE L, BN, I
FH G 52 8 BEAE AR G i TAS B 5 v 1gG4-RD

IR, ARARFATDREEAT B 2R A K 40 38 E 1M

5 1gG4 WX 1gG4-RD B2 Wi (5 K o 78— 1

Al FLE, 38 i PR RN S5 28 TAE A B2 B

1gG4-RD & S IERG A AR B[R] AR AT

SR gl R n] LU S FUE 1gG4-RD 2R T ik

TRHY S AR SER T B, SRR R T A RR YT

T, TR H R SR
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