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CORGEH T RAEY TREBE, 0T8T SRR E RS, G 116024)

WE A SRR E I L IR A A Sz Rtk A RE, N, SHRI 75
Lt G (immunoadsorption, TA) JE— il Bef ik s REME 28R A S EOR PR, MTTSEBNS [ B fafie s
FIRIT T . ASCN AR T e B SR U | R A PRI B . RGEVELLBEARAE . EAENILIC ST 4 Fh A B S Be 5o

HREIBFTE IR IR BT, ThE TIIG) 7 Ir ik A R E R s RIS
FEAMGRE . HBIRE | RRAC RS T ASCE IR AR I RS o

XEER B BREERR, W, BSPUR, B Sk
FESZES R45, Q51

H & %% (autoimmune diseases, AID)
SEFRMUAXTIE W A AU A S8 g v, 8 H S
PR B, X8 | SRS BeE LA B B2
Mo, L, BRE, SIERAER N, EAXTHUARE AL
PUEM—REBEREEN . BB RN
HARRIFR (7%~ 9%) FlF LT3 I R4
M, HrhREBHGRE R R Nk
AERIEBAL AT A3l R GeE A B e R g B R R
H B REmmids, HrhReM A 3 RiEmtsh: |
4 P 41 B R & (systemic lupus erythematosus,
SLE) . 28 XU M 5¢ 77 & (rheumatoidarthritis,
RA) . J5 &+ 8 &5 & 1k (primary Sjogren

syndrome, SS); B RS A B st 4E :
RUBEIRH (type 1 diabetes, T1D) . FE& M HEHE '%‘

j% (idiopathic membranous nephropathy, IMN) |
Z KMEREARAE  (multiple sclerosis, MS) . HHEALTC
71 (myasthenia gravis, MG) . ¥ 5k A .0 L J%
(dilated cardiomyopathy, DCM) %530 &,
WRLRIRTT H S R T A G .
IR s REPUAZGY) . AVE VIR . IR R
(plasma exchange, PE) 5§ P4/, SR, X677k
TEAR KRR EE FHGEAR e S veny, i ELAER G 25 R s
YRR RS, 0 TE T LA i e i ilig
J7, DRIUAIE A SR A S X B 5 oI R T 2

GRENE W EAE 2 e S B PR BLHT 16
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PG — D EZA B L EAEk, itk
B A R REE B S 8 iR TR ——
W fff (immunoadsorption, 1A) ——k TIRYF H
S A TS ) .
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Fig. 1 Schematic diagram of immunoadsorption therapy '’
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2 EANRERMER

R FFAE R R BT TR, T LK S e W B 43
A G2 I RS AR E PR 1 e TR o
2.1 JEIEFEE R IR B

AR TE PR G e M B2 F5 W BRI AT LASS & 2 Bk
R EHE 25 [ SRR — e
o MW AR AW . BN 1gG ZTEREbt
AR BH R €2 2 R WAL S
2.1.1  EE AT

A SE N A Y G B (5 25 3K BT 2N AL RE 3 25 11
R —Fh oy IR 2 42 ka B8 I, HE AR Ui
HANmEREM G X, W5 REREN
1gG1. IgG2 Hl1gG4 ¥ Fe #4454, I %t 1gG3.
IgA. IgM Il IgE A BARE ATy 0 Beak, HEAA
HREAM SRIEE GMEEE Y. M TENA AR
W BFE X 1gG AN RIS 2 1 355 A0 AN TR], HXS AN [H]
PR B AR 1 Rk, B A REiE
I AEBERR e B A PUR (AR EuRbTiAR) M
MERFEE . WA Immunosorba® I
Prosorba®, AJ alZAMME-VEREFA, EEMAH. X
WEHFDCM, MG, SLE, TID%:,
2.1.2  ZrBEHT N IgGHUIARI

£ kPt N 1gG A i H & B 4tk i A 1gG
U ST 00, SRIG NS 2% b oy 5
PUER BT IgG k. W R Z DA

ERRHETRREE

IgG Hi 7 3L A 25 4 % Sepharose® CL-4B il i %
FE 2l TR R A R ER B 2N ] Fe 26 22 [l
2 ik, T1gG. IgA. IgM I3y IgE #% W
P4 L, PR B M P 1g . 7=
£ Ig-Therasorb®, L FH i FL Al 1gG W B BRACR 5
R AW AR
2.1.3 AR

TR TE 458 1R HAG SRk M A 7k
PESEA PRI 5 ] 8 1 B T AE KR HAE
W R AE O R A e T Y R IR A
R 51gG. IgM. IgA Fll—S8IgE 454, (AR BRI Fff
J& By I3 P AMA R 28 €3, C1. C3b T C4b T [y
HEIE 50% ST (0 SR R Y B R A R e g SR
Ik X 1gG3 W2 B A S . TA J B RS Fe /)
HI, fEEERAERIATRTE, MRS 76
EEKE A e BN S 77 5 A Immusorba
TR350%, i FHFEAENITC 1 . 184 45 1k Mot A i vk
RMZER | AEAR-ELRIZEA RS
2.2 IEEEME SRR R

VEPEPE e MR, RIBUMAEE Se e s Wb, 2
W 5 B R BOR U SZ AR TR S5 46 1) A R I
P B BE BT ok AR B R -, 33 v B R
Pk (Flan, PoplE R ZIABiA (anti-pl-
adrenoceptor antibodies, P1-AR Ab) "' #i VRT-
101 Hi4& (anti-VRT-101 antibodies) "*' Fl4i £ M fH
W37 /A #7114 (anti-AChR antibodies, AchR-Ab) '’
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3.1 FHELLAE (DCM)

DCM J&—Fiig MO WL, HARIE 2 5.0 0k
P IRAR S AR DI RERERT, 33X 20 7 50 A 7 DL I
B, DB EZLE N EZ — 2 B
FATE DCM R H BT T 45 ol I 40 i 25 14 11
Pk, nplE bR R Z K& (Bl-adrenoceptor,
BI-AR) (¥l2). ZehitkiEr . OAUIERER . %
E RN T s S s < K LR S\ i U 1
PRI EXT B MR R Z AR, HEER WL
iRe g H A Hlo 0 gbah, FEsh, xsk
A BPUiRCE A2 T AL DCM B E 1)
Y1814 R S > 8 <K 3 0 DT 1 s s & O 7 K NS &
FE T 1gG 2 >, Mk, FFXbxss [{ SHiikp s
FEWZ BHIG YT X DCM S A 67T g 2 —FPARAT i i
FRBNAYT 8

Cooper 5 7 i I 25 (1 A- B A5 0 0 9% W% B A
(Immunosorba®) X 4 4 45 DCM A1 NYHA II-111
T ) v I R AT T IESES A IA K
B, HIGSFEIE R 3 ~ 5 h, EMIE], AR
FEAG IR AL B AR 3 1l 25 o 2 SRR A 3k . 5 d iR
SPEERG , 444505 B 1gG N 1gG3 -4 T F% 95% il
61%. JRITIH 6 A, AL EE KK ER
(LVEDV) . ZEbEPAARINAE (LVESV) . ZE.0
M 43 B0 (LVEF) 1B K 0 45 K 109 1 A8
(global ES) 58] T3, [RIEF.C ) il s 4
WG4 (LHFQ) LA K iRk L3 2 (i) (SF-36)
7 AR R 2R 0 T el

Felix 25 7 Xf 18 {5l DCM 3 B £ Ig hi ik
G W HE (Ig-Therasorb®) JAJT 5% MLZGIATT 1Y
MRS SO AT T . AR, 1A
HEEAIA AT T 2500 1gGBERIAYT, LIRE
TR i AU, FF B Ik B = AR R, 7 1A/
IeG4lH, BERWIHEL:3 dBREZ LIRIART,
BEEIANH, IAABEZ3IANITR, #8:2d8K
BE—-RIAGTRE, HEHE3INH . BRITERAR
RS LI aEad IAFE, X —id 8 S8R wIT T
IgG IMH KT 2T 40%, FEE—ATA YT R M 1gG
BAR, OMEFEE (CD . P RAERFEE (SVD)
HMmEMR Y (SVR) B8, JFHEINAR
Freiviss, M2 R, W29 PAIT 4L 34 H i
T 12 Ak . X BEZE ISR, Sre g B AR

J5 B IgG B BE T DCM .G LA Thfie, A
B DCM W —FIA 880697 7

Staudt £ 7 Xf 9 5l DCM # E 347 T EMA AW
GREW AT (6 1gG3 BRI #AIK), X540 9
B DCM & 54T T 1 1eG R fhiayy (T2
BRI 1gG W) o HBEW M7 4T Rk AT, B
RIGITERVERILL L Felix 25 27 pYAMHIE], [RIFEFE IA
JE AT T 2 5k 1gG B ARIRTT . WALIRIT S G,
A AT IgG 4 oy W R 2B 6 1gG 7K P A Y
(~80%), £BxIgGl, 1gG2. IgG4 FlIgM /K Fh
WA ZES, HE, 1gG3 KL — N IAYT RS,
B AHW37%, ML leG A/ 89%, FEbiE
TR, TgG3 WRM AP . 34-H )5,
EH ARG — PR AT, A sh 12
SR G AT R 22 5 FHR, PilgG sl
B 5 I Bh 1 R s . R TR T
I1gG3 I | S HUR T BELE DCM (1.0 T RERE RS & 4%
HEAEM, 1gG3 WAL 5k T fE & DCM i
W B A — A~ EEEE LA

Staudt %5 2 [} 5 — TS B, SO GE K AR R
JPRRREL, WA A AR AR, MO TEHA
B EW BT IR YT 58, (1A 1gG3 FEAIRHRA L TR
IR Y 36%, H5RE 65%, JEH3AMHE, ik
NI RSIPAE SR e 45 e | s G T E S 18
SEIREH, BOHEEA AWK TR, AT
1eG3 H BPuiRny LBx, IF H S DCM B35 19 ML
)12, 7 Burgstaler 55 ' (YBFSEH, IESE T X
AR

Nagatomo 45 "¢ F| ] {4 & 2 # (Immusorba
TR) Xf 16l DCM & 47 3 ~ SIKIATRYY, BHK
IRYT 2000 mll 3, IAJG AT IgGEA . FEMHAT
— N IAYFRRS, B IgGREAIK T 30%, HibIgG3 ik
JE0 BRI L A R B R . R IA YT RS
MR FEAMIEF (TNF-a fIL-6) K FHIEA
fb. #EIAJG BEIFIGRK (BNP) W EFEML, 34 H
Ja, ZEOESM%C (LVEF) I EME . 45 589E
T {8 1gG3 4 5P 8 2 A X DCM 5 25011 e 1A
O R B e AP E R T

BT UL LA FhARBE BB TA, BF5T B4 5T
PEREME TA ¥R T DCM Wil T KM IF5E . fFilan,
Wallukat & ' FHEHL T B1 S _LIRZE Z K0 A Bt
RS SR IKEE (Coraffin) Xf 8 4] DCM it
FIRBEE TIAVRYTY, 25 AR ER)E, pLE L
BRZEZ R B S PR 2w, 1FE, S
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. A0ERSET ARV R ENEE ., Wit
PR W B L BRI p1 1 EIR R Z AR bTiA, T
DI A IEBEPE G e W B T4 TeG 2 LBk, AL
TREERE A, WA AR, X DCM
BEEA L

AP IRAF ST FR T, 38 A O W BRH o Lo
BHifk, MssE T DCM B E A0 ERE, I
B4R 26T 5 12 A UL E B Bl X DCM
GoPEREE T AR A, ORI R B4 2
N T DCM BB AT, USRI RRCR
32 BHEMERMEER (IMN)

IMN J2 LB /NERJE RGBS b 2 A ™ e 2
WITCRR P L P ISR e P 1 JRE Ao LR 51 1 e
PEPR, RN RS AR WAR R 2 —, H
H1 25% ~ 35% M4 A MRS B 2 Sl B AR T
W, R B B R R R e 4 B, ]
I IRFRIAE IR . MRFKI, B EB, 70%
~ 80% (1) IMN £E 35 A] 46 10 1) M 74 8% 5 i A2 2 {4
(PLA2R) (R4, 2974 5% ~ 10% (1) IMN 3
ALRIL AU/ SO0 28 1 TA 25485k (THSD7A)
Bufk, I HA% 2 40 PLA2R F1 THSD7A Ay B 51
F B P BEPE B AH DG B (]12) o XA
R E TR 1gG4 W2, {H A 1gG W22 nf 46l
B O AR, S W B s B AT
D E AR, DRIz A B S0
AU

1999 4F-, Esnault 55 " 7§ K 18 5o 5 W i 78
IMN H 3G Y7 o AT TXT 4 f81] BBk 5 i 3 06 A
3~SAYTRRME A AWK (Immuno-sorba”) ,
BEATTREO B I 25 1 2. 5 A IR, R R
PERER S MR . IRITATRET, BFEEAIR
M 12.64 g/d &2 3.35 g/d, LA HE 28 N 37.32% &
£ 32.64%, IMH F& D 26.4%. TAFE IR,
FARE LA A WNIRE RIEL KT, i, 1A
BN D H IR T RO 3, X R 1A W] &
TR I B R TR R

2018 4, Hamilton 55 " ¥E47 T Ik GAM % 3%
W R/ e o P RO B s T, ST Bk GAM
G S22 W B ZE DT PLA2R AP 145 P FEE P Vs v 1)
LA PERIAIAT M o AR R GAM G 328 W {6 A
(AR SR 22 BR 1gG, 45 A2 1gGl. 1gG2 Ml 1gG4,
DA R ES /N 1 TgG3) , %) 12 1] IMN f34 E 17 A
RIMNTRMIARIT, EEIG75do 2R R,

TR 14 FAG I 2 1075 5T PLA2R B /b, )it
VAL T IR GAM 2 W FHA Y7 R IMIN G 1 22 41
FIH A2 . 25 PR A ThREAI R

Weinmann-Menke 5 2/ ffi F ¢ $it A Ig $it 1K
(TheraSorb-Ig) # %€ W fff A (Al LL % BR 1gG
(I1gG1-1gG4) . IgA. IgM. IgE FIuEL 51, *t
25 THSD7A A4 FHAE IMN £ 223 5247 16 d N 9
WIAVRIT RIS AN 10 R IAVARYY, TERAIF T,
AR 2 A5 M RAARTR . TAJRYTY fE, 4 THSD7A #it
AT BERRAR B ARG D 5 457 1k S IR
7, PR B RS B, PRk, e bt
Al REJZ IR YT THSD7A HUAA FH A B B s i 3 1 A
MOk FIRHEESE S e et 2 A St
RATREAGE HFAER T EME AR EH .

KT HIER AT e K MRS B A R A
DL, R E R B A E B 1A 1T DL s e b
AR SRR . I E A v HEN IMN &
HPRAE R E AR OIS, RS A e
AT B L A AR VE A . S8 TR 1A
J5 B 1R TG R R TA VAT Y R, AT
TA F G I BB a )T LSS LR 0 22 i 2o T
Iz N AT S BeAk AR N X T
PLA2R $UA M THSD7A $T iR e £:0E 1A HEAT 5%,
PN iTpries o = U TN e
33 ZREMLOMIRE (SLE)

SLE j2—F W R AL R85 . 24 BEA
B tbpdn, EERIERGHE A G414, =
K A B 78T E SLE &R 254 0.3%0 ~
0.7%o, WA KBFIRYT, AT 38 sz BMEER AN ] 3
WE . ZREENEAETEE % (LN), ERn]
FHEEEHET Y A B SLE bR,
H ST AR BOR R, T B EGE A e
EAY S WML A, S FAMPE . SAEM
A, BIhnHT dsDNA Pk . Piimik P& 4
ubk . o /MESUR . BLAEADUA L BRRRE
ZRERH, AT AR AN B AR A T 5 A
GIFERE, PURHRRMRN TEEEE o
FERCIRAR /1 21 BK, A 44 VRT-101 (E12). Bt
VRT-101 HLORAH EE SHR IR PEAHDG, 0w REE
WA /NS PSR TIESE " A Bk (F
FRE1gGE) & SLE FEMEURIF, HIbnT LI
I BT AR R I R BB PR, 2R
T . DR R
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Stummvoll %5 “ fiff FIHBE £ 5T A e e BRE
L BEPUIR M B, X 16 51 45 ™ 5 SLE Fl'E
JHEE s 1) EB 2 UEAT R R 3R (B3 H) 1ATA
57, RRACHELA AR 6~8 L. BEHE IR
6.4 g/d Jg/LF] 4.5 g/d, P dsDNA FLIRIMLTE K F A
391 IU/ml R[4 %8 146 1U/ml, SLE i 1% sh+5 5 mn
SLE R 5| 80 2 T R, 6% 11 Bl R AT K 1A
R, et TR LR (RREEEIsE 12 H) B3R
J7, RS FEZE 2.9 ¢/d, $TdsDNA Uik I
5K R &2 53 IU/ml, SLE %NS 3115 B0 SLE
KO0 34 A B L TEAR R, S0 shfa e 18
RE P Y7 R BURPUAR AT R FRAC R B T 1A
TR BRI A M, 455 R TA X /™ 8 SLE &
HAIRITER.

Hershko %5 ' ] F Lupusorb W% fff# (38 i Jik
VRT-101 594k (CNBr) 1 {1k 19 B B W 2k S oy
G WE), X 10 B BB TE 3% SLE B E M T
R IATRYTY, BEPEE LRI VRT-101 fiik, AbrE
MR 2 Lo S ARMZE R LI, 1gG. TgA
IgM /K FJC B & 7281k, Fit VRT-101 HLiR K T &
(B RMH: ~38.75%), 7EJaSLbl v -h Y8 i bt i
BRI AT B RN, H ARG ELT BRI
WG SIIE %50 (SLEDAL) FREepiiss . X sek sl
M, BEEEMEBRIT VRT-101 Hiik 2 —Fpe 4 ny
BT, LU UM SLE B R AE, 2
PR

Wen 45 00 fifi T2 1 A WRBRFRE , X 1 451) Lo
R R G BERIE (NPSLE) 3, 47
TI3MITFREMIARYT, BRI 3.6 L.
BITES ARG, M ha21g B TR, mHRE
WP IgGs WAL, ®EILdRAUE (MRD) A
(9 Fii s A% BH S sk /b, SR % T NPSLE 9 I AR SE
Ko 25, BEME; 1A, BEERAN
WU eWE . AR T, T 1A RS e
HIHEATIRYY, Sl o] LAB 1k A Bk s, A
e Yl G PRI, A TAVRYTRICR T BE &
iR

Yang %5 B 3 13 1990 4 28 2020 4F W ] £ 28 &
FM 18 BIREALXT RIS, REMEHITAN T 1A 53
A A7 E B SLE BYI 7 S0R 28 4k . 4 SR 3%
B, TA+Z5 996 )7 4 10 1gG. 4T dsDNA Hi 1K |
SLEDAI43 . 24 h fREE 1 FI TNF-o 5 K T 548
4RI o X5 Huang 5 Y IUBFRREE R — B X

Sezb LERIH | TA#EIRYT SLE B 7 mi vl fef Tk
IATRYT =

TA 7] 3R FEAR AR N BOR BT AR KT 9 15 ik
P RIS BRI S 2T T
MEWER, IME—E R FREIET R, HFHHE
AR BRI 8. XA IR YT SLE
PRAL T — A WESMNERE . SR, XTI A
RIRERE | VAY 7 Y5 B AR BE ) S M IaY Y, R
R TEMOEZ ) F . 20 REEAR, B
HURDSUE RIS VA TIRUE, MR RIG T $E Lo 4 5 Y
WFFEUEYE
34 EEAELA (MG)

MG J&— B LWL PR TC g B L 57 R AIE
X B Z LR (NMD) PTiR A1
H B RBEEEN . AERZHEMGEET (~85%),
FI S oA g X ILIA & BE IR A% 32 /& (AChR)
(E2). It AChRYIIA, FEJE T 1gG1 Fl1gG3 W
25, AChR H SRR FEZH R, A LA A LA
g 2=t s ok (al) 2B1ys A1 (al) 2P
1ed "+, BAR AChR A LM R4, (HRZH
Pt AChR HLAJE 5T X FE BB IEX (MIR), X
JE7 T AChRa 3 I () — BB R, XL H
A% O Z IR 67~T6 LAY ' 25 MG K
2 K3 R R 7 AL T AChR I 5E 19 it &b 45 # 55,
(ECD), T —0 F SPTARE XTI £ 2%
PR DR DI, PRI B e W B TT DI S —FhiE & MG
BEIRIT B AR 59,

1994 4%, Berta 55 7 F| & 11 A G sie W BT A%
(Immunosorba) X 3 il £ iA7 MG F & 1T IATR
J7, BERR3 dHH T IANYTRNRYY GR3ATRE), &
WAL 1.5 ~ 2N AR TR TATRYT )R, I IgA .
IgM. IgG FlHT AChR HL 1K 43 51 F B 22% ., 47%.
T1% F182%, A B E B A A W uEE, Al
TC A% 57 e S e A S R TR IR 3 i
THRREEREE R A S PTREErs n, SerEWE
3~4 JH IR BVR T BT KOE o AR TA 5 i K 4
(PE) JRITF&s M T s, WoRFHEA AT
TA AT MG BA S e P e ek, X F4%
FEMG B E, TA g BAT 3 & A4 5k

ihh, FRHZESE BN T 24 Bl MG iR
TTH FIATT FIEE BIEYT LR 145 T8 1 A g%
W BfEIR YT AT, FRRUER T & A SE1T
IAJRIT MG, AMUERMEGER . 280, MHEF
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SEmfEK .

Shibuya 25 ' 7EH HUAYT I HEA |, 6
PR 1 2R R T BE I AE (IM-TR), 10 d X 20
B MG B E T T SIRIATRYY, BRRAL I
AN MRARR, 397G, A A G A4T AChR
PRI T 29 60%, Prik i sz, RIffifeibr
J&i 30 d BT AL FRAE ) 80%, Hirp 11 ],
WUTE 7 B ks, BRI . 45 S0,
IM-TR 19 TA YR Y7 A B T4 il ™ s i NG ) /8 3
FRIER , SR E W BRHIG T R G 0 ) 24500 A 166 ol
AT, XA LR TeG RER S [ 1Y AChR Hi ik
S HE

2004 4, Ptak ' F| B4R FE TN 1gG £ 5
GRS e FiFAE (1gG-Adsopak), % 5 45 /™ &
MG B BT T 178 IRIARYT, 4R R 1gG.
IgM F IgA 1Y % BR & 20 5 8 55.7%. 42.8% F
43.4%, Bi L BEARTRZ ARG L BR 60.9%, 1 HoAh
M3 AR AR, KB 19.8%. J1—
Tl Blaha 45 " (U BFSE B R4S T AR ZS 5, AT
I £ 50N 1eG 2 50 B Bt IR 1Y S0 2 W B A
(Adsopak 200Ig) X 6 5l /™ # MG &35 # 47 IA IR YT
&, B 1egG TI%53.9%, 1gM F[%42.5%, IgAF
K 44.7%. TERTA AT, RGP0 AChR PR
YRR 57.7% X ARG R, 2PN
1gG Z w PR IA 7EIRTT MG Th R R 47

1998 4F:, Miyahara 5% '/ FF A& T —Fulé fin da
fi% AChR 11 a.183~200 7~ B & i Ik A [ 22 75 2 1L,
LRAERER A e BT, T AR R PESE A BT
AChR BHWHiMR . IR L, XF 19 MG &7 T
TTRIAIRYY, o Iz T e B 25 BRBH TR
AN 2 AR TgG M AR K, 78% Ay 5]t 3
FERUGE, HAMEREUEAS R R .

2005 4F, Psaridi-Linardaki %5 ! #) Fi B 40 A
AChR 1 o WP 36 N I I AR E5 R 50 (al~210) [ 7E
AR (Sepharose-CNBr) 19 W% ffk 4, XF 471
AChR o IV L4 BHPE 19 MG 535 10035 A7 e
IA. W R A 80 BR 69% Ht AChRFiLiA, JL
TR BT o PSSR DL 5Bk, B 1gG ek &
I AN 2 SR B, oe W P B .
R, T EM AR S A, PR R MG

B AT =T T

AN, 2017 4F Lazaridis 25 ) W) { FH AR 8¢ T
AChRo Fl B W EE MM 25 #6038 (ECDs) A BUAK A K
AL, X MG R BB AT 223 J . R 31K
A TA . 45 A 2] aBCD A AChR T4 () G2 95 W% B
Ry h 82% F169%, 1A JAIT 41 K FRIA T 4%
KRR 45%, HLIRYT ALpmietk i 38 st , Xt
WRZH VA ARk o X BB i — 2D SRR Tk PP TA
RITIARE, RIE A2 MG I IRIGT T IFoT $2 4t
T5%,

B4R R TA TR MG 9T © 28 0F B i &
AIFFRY . BRI, BTSSR R R, B BRI
A IRAE, A RAEE N2, ARMRR R 5 24k
JTRARUENG R o R, Sk T k6 1gG #E/R 51
() AChR FLA S BRBE N, B2 W BT R B2 1 )
YR G R EL ) . B H AT IR, XFHEYTIRE
e AR RS, AR IFE A T Y BT bR R
Jr, T HARE R, BRIPmEE SR O R,
eI R N, 55 T AR N SE 5, AT mT B 4 b
WA IAYRITIE J1 . BEAh, (AR5 AChR Hafhh
P38 AR (AR 5l 22 W B IV R B M B9, 3
FER SRR RN R A

4 B =

F B BB — P WL I8 P RSB
W OLAYIG RYA ST ER B RAYT LK R
o BRI, XTI AEAR R AR L AR AR S 1
(1, PRI n] BE A Bl 25 b A AR U . TA
2N A B RBEBIRTRT T I — A 5 | 1 i
o ASCHEET TA HETEILAN A B S Be 5 i
WM, R IARI A H 7 em, 54
AP, AT R R . (2
F A AR N B9 TA RE2 R 2 RO AR e PP R I M
X ] BE AR e Bk S T S BU™ A R
IR BT TR S e W B B S e 2
PrREURDUAR, HRMPESCRE . P, et
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Research Progress of Inmunoadsorption in The Treatment of Autoimmune
Diseases: a Review’

JI Fang-Ling™", WU Jian"™, JIA Ling-Yun™

(Liaoning Key Laboratory of Molecular Recognition and Imaging, School of Bioengineering, Dalian University of Technology, Dalian116024, China)

Abstract Autoimmune disease refers to a kind of chronic systemic disease in which the body is mistakenly
attacked by the immune system, causing damages to cells, tissues and organs. Studies show that the incidence of
autoimmune diseases now accounts for 7%-9% of the global population, and is increasing year by year. Current
methods for the treatment of autoimmune diseases (such as immunosuppressant and plasma exchange) lack
sufficient safety and effectiveness. Therefore, it is necessary to develop new treatment methods.
Immunoadsorption (IA) is a method of selective or nonselective removal of autopathogenic antibodies to achieve
the therapeutic effect on autoimmune diseases. Immunosorbent therapy can effectively avoid various side effects
such as fever, nausea and infection caused by current treatment, and quickly improve the degree of disease in a
short time. At present, the vast majority of IA columns in clinical application are nonselective adsorption, which
may deplete the whole immunoglobulin spectrum and lead to serious adverse reactions and autoantibody rebound.
Selective immunoadsorption can specifically remove pathogenic antibodies without immunoglobulin replacement,
and the adsorption efficiency is higher. Thus, selective immunoadsorption is a better treatment option, but long-
term research shows that the development of its adsorbent is also more difficult. However, with the in-depth study
of the pathological mechanism of autoimmune diseases and the rapid development of biomedical engineering,
more and more potential targets of in vitro immunoadsorption have been identified, and the research of selective
immunoadsorption has entered a stage of rapid development. This paper introduces the research and clinical
application of immunoadsorption in four autoimmune diseases: dilated cardiomyopathy (DCM), idiopathic
membranous nephropathy (IMN), systemic lupus erythematosus (SLE) and myasthenia gravis (MG), discusses the
effectiveness and safety of this treatment method, and emphasizes the need to strengthen the study on the
treatment of selective immunoadsorption to remove pathogenic antibodies. At the same time, it is pointed out that
in order to realize the clinical application of immunoadsorption in more diseases, more in-depth preclinical trials

need to be done in terms of reliability, regionality and sample size.
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