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ANTI-INTERLEUKIN-6 RECEPTOR ANTIBODY FOR OTHER
INFLAMMATORY DISEASES

Case reports have also indicated that anti-IL-6RAb is effective for graft-versus-host disease and
T'NF-receptor-associated periodic syndrome (TRAPS). A patient with graft-versus-host disease
presenting with abdominal pain and diarrhea had been refractory to all known treatments, but
after anti-[L-6RAb was administered at 8 mg kg™' every 2 weeks, symptoms improved in conjunc-
tion with histological improvement (145). TRAPS is a rare autosomal, predominantly inherited
autoinflammatory disease caused by missense mutations of the 55-kIDa TNF receptor superfamily
{A and characterized by recurrent episodes of fever, myalgia, arthralgia, migrating erysipelas, and
serositis (146). One patient with TRAPS, whose anti-TNF inhibitor or IL-1R antagonist treat-
ment could not be continued, was treated with anti-IL-6RAb. The antibody aborted an evolving
acute attack and prevented further attacks of TRAPS (147). These case reports also indicate that
anti-IL-6RAD can be effective for other (auto)inflammatory diseases.

CELLULAR AND MOLECULAR MECHANISM OF THE THERAPEUTIC
EFFECT OF ANTI-INTERLEUKIN-6 RECEPTOR ANTIBODY

Anti-1L.-6RAb blocks the binding of 1L-6 with 80-kDa transmembrane 1L-6R and neutralizes
sIL-6R but not 1L-6 itself. Anti-1L-6RAb administration inidally produces a transient increase in
the serum levels of [1.-6, but condnuous administration subsequently results in a tendency tor 1L.-6
to decrease along with amelioration of the disease activity (33, 148). This suggests that blockade
of 1L-6 signaling may be able to correct the underlying fundamental immune defects present in
various autoimmune and inflammatory diseases. During the past five years, many studies have
shown that a balance of new CD4 T cell subsets consisting of Th17 and Treg is important for the
pathogenesis of autoimmune diseases. 1L-17 produced by Th17 mediates tissue inflammation by
promoting synthesis of proinflammatory cytokines including 1L-6, whereas it is involved in the
elimination of extracellular bacteria through the recruitment and activation of neutrophils and
macrophages (8). More importantly, Th17, as opposed to Thl, has been recently recognized as
the primary effector cell responsible for the development of autoimmune diseases. In contrast,
‘T'reg play a critical role in maintaining immune homeostasis and preventing the development of
autoimmune diseases (149); therefore, a balance between Th17 and Treg is crucial for immune
homeostasis, whereas an imbalance (Th173Treg) causes the onset of various autoimmune and
chronic inflaimmatory diseases. [1.-6 in combination with TGF-f promotes the differentiation of
naive " cells into Th17 but inhibits TGF-pB-induced Treg differentiation, indicating that 1L-6 is
an important factor in determining Th17/Treg balance. Dysregulated 11.-6 production leads
predominance of Th17 over Treg, whereas anti-IL-6RAb can repair this imbalance (Figure 3)
(9, 18). Indeed, in several animal disease models, anu-IL-GRAb suppresses antigen-specific Th17
differentiation but induces antigen-specific Treg differentiation (90, 143, 144, 150).

Nuclear receptors, retinoid-related orphan receptors (ROR)ytand ROR«, which are induced
by TL~6-mediated STAT3 activation, are essential for the induction of Th17 (8). Interestingly,
however, 11.-27 inhibits Th17 differentiation but does not downregulate the expression of RORyt
or RORe (151, 152), suggesting that other nuclear receptor or transcriptional factor may be
involved in this differentiation. Stimulation of murine naive T cells with 1L-6 and TGF-, which
are essential for the induction of Th17, induced a marked expression of aryl hydrocarbon receptor
(Ahr) (153), which is known as a dioxin receptor. Ahr is present in cytoplasm, and, upon binding
with a ligand, it tanslocates to the nucleus and dimerizes with the Ahr nuclear translocator
(Arnt). The resultant Ahr-Arnt complex then binds to specific sequences, designated as xenobiotic
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responsive elements, and exerts a variety of biological effects (154). Moreover, Ahr induced by
IL-6 plus TGE- in T cells interacts with STATT and STATS but not with STAT3. As reported,
STAT3S positively regulates Th17 development by inducing RORyt and RORe, but STAT
and STATS negatively regulate this differentation. IL-27 or IFN~y reportedly activates STAT
(151, 155), and LL-2 activates STAT'S, resulting in the suppression of Th17 development by these
cytokines (156). These experiments demonstrate that Ahr interacts with both STAT1 and STATS
and negatively regulates their activities, thus leading to the augmentation of Th17 differentiation
by the removal of its negative regulators. As expected, AhrKO mice showed a significant decrease
in Th17 development (153) and failed to develop collagen-induced arthritis (157). The induction
of EAE is also inhibited in AhrKO mice (158). All these results indicate the importance of the
IL-6-Ahr-Th17 axis in the development of autoimmune diseases. Of equal importance is that
anti-IL-6RAb may be able to disrupt this axis and repair the Th17/Treg imbalance.
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Roll et al. (159) examined 16 RA patients for the in vivo effect of anti-IL-6RAb on the B
cell comparunent and found that anti-1L-6RAb induced a significant reduction of peripheral
preswitch and postswitch memory B cells. As described elsewhere, anti-IL-6RAb tweatment leads
to a reduction of pathological CD38MCD19%*[gD~ plasma cells in SLE patients (57), and
anti-1L-6RAD can diminish survival of the plasmablast population, which produces mainly AQP4
antibody in NMO (94). These findings suggest that the clinical effect of anti-IL-6RAbD is also
mediated through its inhibition of pathological autoantibody production.

COMNCLUSION AND FUTURE PERSPECTIVES

I1.-6 participates in the host defense against environmental pathogens and is involved in a broad
spectrum of biological events, such as immune responses, hematopoiesis, and acute-phase reac-
tions, whereas dysregulation of 11.-6 production has been implicated in the pathogenesis of various
autoimmune and chronic inflammatory diseases. Therapeutic targeting of the IL-6R is therefore
considered to be a rational treatment strategy for various diseases (Table 1). Although this review
has focused on the effects and potential uses of ant-IL-6RAb for autoimmune and inflaimmatory

Table 1 Therapeutic targeting of the interleukin-6 receptor for varions autoimmune and

inflanumatory diseases

Autoimmune diseases

Rheumatoid arthrits (approved® in more than 90 countries worldwide)

Systemic lupus erythematosus

Systemic sclerosis

Polymyositis

Takayasu arteritis and giant cell arteritis

Crohn's disease

Relapsing polychandritis

Acquired hemophilia A

Multiple sclerosis and neuromyelitis optica

Chronic inflammatory diseases

Castleman’s disease (approved in Japan)

Systemic and polyarticular juvenile idiopathic arthritis (approved in Japan)

Adult-onser Still’s disease

Amyloid A amyloidosis

Polymyalgia rheumatica
RS3PE

Spondyloarthritides

Behget’s disease

Uveitis

Graft-versus-host disease

Autoinflammatory discases (TRAPS)

*Ant-interleukin-6 recepror antibody (anti-IL-6RAb) has been approved as a biological drug for the trearment of
rheumatoid arthrids, Castleman’s disease, and juvenile idiopathic arthrits and is cxpected to be applicable to various other
autoimmune and inflammarory discases.

Abbreviations: RS3PE, remitting scronegative, symmetrical synovitds with pitting edema; TRAPS, wimor necrosis factor
(INF)-receptor-associated periodic syndrome.
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diseases, it also shows that it is potentially useful for the treatment of malignant diseases including

multiple myeloma, renal cancer, prostate cancer, and mesothelioma (17). Clinical trials to evaluate
the efficacy and safety of anti-IL-6RAD for these diseases and clarification of the mechanism(s)
through which 1L-6R blockade exerts its clinical effects constitute important issues for future
studies.

SUMMARY POINTS

1.

Mo

IL-6 plays a significant pathological role in the development of various autoimmune and
chronic inflammatory diseases.

. Humanized anti-IL-6RAD is a fivst-in-class biologic response modifier with an action

different from that of other biologics.

. Anti-IL-6RAD has proven to be effective for the treatment of RA, juvenile idiopathic

arthrids, and Castleman’s disease and has been approved for the weatment of these
diseases.

. Anti-IL-6RAb is a promising biologic for various other autoimmune and inflammatory

diseases.

TTTUREISSUES

. Further clinical trials to evaluate the efficacy and safety of anti-IL-6RAb for various

diseases are required.

. In murine models of autoimmune diseases, anti-IL-6RAb induced Treg and inhib-

ited Th17 and/or Thi differentiation. However, whether anti-IL-6RAb can repair
Th17/Treg imbalance in human diseases remains unknown. The mechanisms through
which anti-IL-6RAb is effective for the treatment of diseases need to be elucidated.
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summary

Common variable immunodeficiency is one of the most common primary immunodeficiency that is categorized
into primary antibody deficiency. The responsible genes identified so far include ICOS, TACI, CDI19, CD20, CD21,
CD8!1 and BAFF-R; and most of the CVID-causing genes are yet to be identified. 7ACI mutation is the most common
one; however the direct contribution of TACI mutation to pathogenesis of CVID is not yet clear. One third to a half of
the patients with CVID shows autoimmunity as well as malignancy in their course. It is of importance to develop diag-
nostic measure, to identify the disease causing genes, and to develop the optimal therapy.

Key words—Common variable immunodeficiency (CVID); classification; KRECs; TRECs; whole exome sequencing

» o #

SBURBE I (R EE AR 4 fiE LT Common variable immunodeficiency (CVID) S 0EE#, 4 B OE IR RIER
BRE, Ol ABIEO@E CPUEEAE R SRS TEETH S, S F TIOHM L A it fn iKﬁbYMU
CDI19, CD20, CD21, CD81, BAFF-R Iz Y v A A, Wi L FOHEIEILILC, TACI Tl e OB B E
e TRREIC B o - T AL E D DRI H 5. K ¥ L & i /VL

IR LT i”["’*v‘“r B L S0 0 1B 0 JE
(‘; .v’fngé §"') 154 /\ j”(})‘:{‘ LC"/Y\ /E-Jﬁ J’ {/ "‘7«‘ ‘%' 63)/( !{1 LXL{/J fj,ffs e L](fx )/h) fH‘ ;‘_i[’jz_\wfjlﬁ == \_J”l -5 < gjyls& f/L{ { [%i

[AS i &V D T, BR e RO SRR )U'%Pﬁkﬁ' EEIRNEEN ¢ - HEIREN
12 K. rjm, E RIS R "'J U) 0, EEERRLEORMBSEETH A,
G C (o c:ampaign EAEIABkE L.\ r %‘A l; N7 k‘\
B, He=13 v NI st A J-Project, #LEO “Is it
Common variable immunodeficiency (CVID) (i PIS? =F & /X — 1, !-”' A4 > FIND ID /¢ ¥ %
Pk D IURRE Y S AN 2 E LIRS T/ dy, E TUZdiz b, # VIS RETREEOBE O N & B
3 A % < (common), ¥/ lEEKERLY & ;) $7zabil, Jeffery Modell Foundation 7257 & 7

(variable), ZHHAEE/ER THALDOI, WiE TPERL L 7= PID ¢) 10 awareness warning signs 7% 25
row%ﬂt%%W%@;§WVMMTba.mW Gz BASEIRIC 50\ 0T dy, BRYHE OB S,
PEER e h B R LT AEBITH Y, BOAFECTH FEGHEDNTREAL D 5 WMEEIE L U 7z, i/ GE 4
W9 2 FUAEME S AR iE & L Tl b %0, & I L7z, v sy —FadL2BETEE

ZEAGIC 1L 10,000 A A 6 100,000 A0 1T A & ST PR A L3, 18G, A, M, E wllEd S
WAD, BT A 2009 SRICAT o A IR ENS BT B I ENEETHY, SBAIOKEESEIHINT A
SEFEICBWTL 200 BRBEDEBENFET HC AIREYE 25 5

MG - T B0 ORIk &L

I. CVID OF
HELTALE28mL Tk, Thd awareness e

CVID L, BNSGIETR 44 (European Socie-

H R BBl ek e e T A R R e 4 1T ty for Immunodeficiencies : ESID) 2 Lk, 12
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#¢ 1 Ten warning signs

1-1E) 10 Warning Signs of PID-General
1) Four or more new ear infections within 1 year.
23 Two or more serious sinus infections within 1 year.
3} Two or more months on antibiotics with little effect.

4} Two or more pneumonias within 1 year.
5) Failure of an infant to gain weight or grow normally.
6) Recurrent, deep skin or organ abscesses.
7) Persistent thrush in mouth or fungal infection on skin.

8) Need for intravenous antibiotics to clear infections.

9) Two or more deep-seated infections including septicemia.

10) A family history of PI.
1) ERERETSELED 10 OBIE (BXER

lﬁdm“ﬁﬁm mh W? EAREL, REMNTEOEERRAELONS.

7.

4] 2 rﬂu S i %‘1’5, EHis, MRk, WomAE<e, SO, BERAIRE G K OB HE IS b

leﬂi LCh 2 o FULRIRYHEASGRIL 7.

R R D R

PHEBSIZh 5.

B, ORGSR, B RRIAEE () AAanind.

CEBRSS 2 &), BEREA LA L AT LB, MRS EIC kAR A, EB U AL AL LS
! LIzl emdAh.

10) FRIEHF W CIE 4 A M,

1-2) ﬁﬁAtﬁa&T%ﬁé%@ 6 DHEE

The 6 ESID warning signs for ADULT primary immunodeficiency diseases

Four or more infections requiring antibiotics within one year (otitis, bronchitis, sinusitis, pneumonia}

8) IFEU\M‘!:‘ i

JFLFEV: S A4

SR SRS FRIE A 5.

Recurring infections or infection requiring prolonged antibiotic therapy
Two or more severe bacterial infections {osteomyelitis, meningitis, septicemia, cellulitis)

B W B

Two or more radiologically proven pneumonia within 3 years
Infection with unusual localization or unusual pathogen
PID in the family

[ 2N

#£2 RIS E

¢ (Diseases to be excluded : DE)

PR R

1 XLA (X #f#y 70070 vl « Bk BTK
oo B lRa v 8 AE (IGH\/[ CD79A, CD70B, BKNK--) [+5f

2. XLP (X #igh) v/ SERERETE - Bk SAP

3. X-HIGM (X g IgM FEWRD Bk CD40L
ZFOfoE IeMERERE (AID, UNG)

4. Good’s syndrome {JigfRlE % (£ 5 o5 RN

5. JRuIUEY SCID (RINFERE 8 &8 BN 4EE) ADA, LIGIV, XLFI-
CD4 <200/mm? THE D

Bone-marrow failure (E&i7R4EERE : Fanconi &I, FRMEALEFERS)

Lymphoma/leukemia ({045, V7 SE)

Protein loss via the kidney (BB ICITAEE )

Protein loss via the gastrointestinal tract (BFE BT 5 EE M) screening with alpha—-I-antitrypisin in stool

10. g5

© ® o

PLE (%<3 10 L) CRIET ARy 727 2 IR EA TS Z LT HEE e,
U VIMEC, EEMEREEZEOKE, HLH0ET 7 B S W CEARMIC IS gt & 2> T b

FUNDERIEETRL, BEAORERSETE R 0, FEESRBRPTFES LI L L EENA TS
Bl LERINTWA. ARSI D 5. R2CHIINSER L LOBREREFHED
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EHIC D EFERL /o, BICEE SN &G TOM®
NTHS

X HGHM y 7 07 U IE Tll BTK B REL 7%

LRV BHifaosEe KA, Ey 7270 /0L

mc@@\%y7m7v/mE&&éCkﬁ%@,
%ﬂa@?ﬁ% SHMETH D, B TIERBRICE
ZEBV ~OlEFtE (MEREAEEEN L Y) 2o
7‘\. 124, SH2DIA A WIE XIAP # 85 L T
3¢ «%f%@.&t%kMﬁ&%®w2BT
FERRIT [gM BEEIC 7R > T 69, IeG, IgA 2K
A R"d. fE- THETIE CDAOL &, F/HF L
TNOEEL AID HEEL TSV TRW. &6
2, BRI A 0 O AR efE (Good fEMEERE) L€
@ﬂj% % <, SRR TORERD B il
WERIBT S O EPEECH A, ERE Tl
#%ﬁha%<ﬁﬁwka““ ek, RPN
(MOFEBOMI) v GTHEOTET AHNE
THAHN, CVID OFMEET L LTS 540
20T, WINLTAEETHY, 7Tl
T AHLE .

1. CVID OFREEEIR

CVID OAERIEHR = TH RIS B -
FIEIE 7 524 5 6 ()8 LLMQ’) 6 NEEE T D)
HWS (7 b E—HRRzHERE, SR MR 1),
MEREIR, FORBHL S OE LD S, LR
FERE A RO S CVID B EO CVID Th 5 23k
AEPNLBETH S . REYE £ L, Wb A sino-

pulmonary disease 7 % L A3,
7 (EBV) EEZE, ¥4 b

»Ai_

af%%%‘:)%f

Epstein Barr 7 A 1L
AHT7 A A (CMV)
N =77 ) ARKYSE 7 & T ffla
EfLERENA.

SEMEICS

W, BOREREE ST 5L DI LMET L9

96’

%,

e T,

CEY

B, SR
Ml
FEEE,
kgD,
7Y =2 S ORTRAS NS

40 &L}»J;T 36/: oy
40 LA LT 19
4%

Y
Jifi(,

)R

BRSO & OHE 24T 10

9% Tib - 72, I ELREEREB L L

ARHIES Huﬁaﬁfm&ﬁm@%Uﬁf
P I /S HE R AAE C

, BHETY e, REMES

[ i SELRER
RIS 22 % 0,
HEERIES LER SN D

i B . B
FRLIR RIS,
RN

L BERO E EICERDO A

kLS. Bodo

Grimbacher % @) group {F CVID D HEFEEIZ 2T

%3

\w/f\‘)‘ J\‘Q/:f/{\

L\;;:)S}.

{II. CVID OiFke

CVID DiffEISH < T D, H5
(:\};},1(\\{\,@&&]*3 Li\)ﬁ“}_‘z“ 7*:}'?2

s i
7 IR

L,

PAVSSE ¥

Hipm o Heqe

579

\/\,vg

TS AT N 4??:“&%

Kb ‘o) i"—l'? 3 /. “?Fl%
IR SO T

BEOMCT, T AR OIS, T Ml
E:Lg:‘?%'y M}j‘/{ } }J (/J“TC;L

B, 7R —

TCR Vbeta repertoire @ i 1 ,
CD4OL I OS2 E S T 0, F/ ik
?’xfld)’fiﬁ Fig ¥ amd s bd

B gz o Tk, 75 AAA o F

#3 DRI SO B AT T ) Y AT L

THATROMMER RO LN LB 5.

ani B’FH'”} »:Q

Points 1 2 3 4

1. Chronic sinusitis Absent  Present

2. Past meningitis or encephalitis Absent  One bout Two bouts >Two bouts
3. Past pneumonia Absent  One bout Two bouts >Two bouts
4. Bronchiectasis Absent  One bout Two bouts >Two bouts
5. Other parenchymal lung pathology such as fibrosis, LIP,  Absent Suspected Confirmed

BOOP, etc.

6. Lung surgery (lobectomy or pneumonectomy) Absent Performed
7. Splenomegly Absent 11-14.9cm 15-20 cm >20cm

8. Splenectomy Absent Performed
9. Lymphadenopathy (largest node} Absent <2cm 2-3 cm >3 cm
10, CVID enteropathy Absent Intermittent  Chronic but mild Severe
11.  Autoimmune condition Absent  Suspected Confirmed
12.  Other rheumatological complaints such as arthralgia Absent  Suspected Confirmed
13.  Granulomata Absent  Skin only Lung, liver or spleen  CNS (incl. eye)
14, Lymphoma Absent Present
15. Cancer (solid tumors)such as bowel, skin or stomach Absent Present
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LWEHF RO ATH S " TH A7, BHIEE S ICHES A EATE LD, B TlL CDI9/
1%KL 0D LDLHY, BHIFKIEE X O R CD20 5 ¥l i %2 75 cJKRECs @, #F 7z CD4 +
LT . TS OEELL ZE#iE, CVID CD45RA + ( + CD31 + ) #i i A recent thymic
DO—FEATY FFT, ZOREE—EL LD & emigrant cells & L T TRECs ), {LE LTHw
AWFgE s B4 L mL OTH Y, CVID |T heter- HIERTESL., —F, CD19/CD20 i SJKRECS

ogenous LB FEN LD L » Tnh e S au iz
VDI KD ARER RS R E NS,
G, WAlbid INnHORIAZEL T, CVID
% B il sy, T flaxiaf, B/T KIBH, B/
TIEHOED CVID (25T 5 2 & a4REL Tu
S (FE4). TITIBMINaEERE, B HIkRioONR
245 L L C, sJKRECs (signal joint
deleting recombination excision circles), ¢jKRECs
(coding joint KRECs) %'V, T il sE #51
L LT, TRECs (T-cell receptor excision circles) %
T A28 0 2@ % realtime PCR (2T i

kappa-

<1% B cells

(group B-)
>1% B cells  >2% switched memory B
{group B+) {group smB+)

<2% switched memory B

(group smB-)

1

L 7z

B Mg @Al & 5 ik, sjKRECs O 4 % [

F 4 EAEER SR A RE OB (Subgroup of CVID: SC)
SC-A. B il 6B EH, naive T flEIER
SC-B. B TH i r;%?}?ﬁi”‘, natve T #lAEHLIE S
SC-C. iy . naive T §iaigm 4
SC-D. }"' 'r [ nuk&ff‘ naive T S0 HH

Bl & LT CD19, CD20 % {5 LA7MS, ¢jKRECs  (Kappa—
deleting recombination excision cf Ll‘.s) 4 B d}]}]o}w\ SIKRECs % B
HBTRREORE & LU B85 0 [N

l);“

Naive
T#Hill (CD4+CD45RA + ) Of g
TRECs (T-cell receptor excision circles) %

L ‘”M’)
WA LB,

*>10% CD21low B
(group smB+CD21'ow)
*<10% CD21low B
(group smB+CDZ1Mo™)

—

*>9% transitional B
(group smB-Trhigh)
*<9% transitional B
{group smB-Trnorm)

#>10% CD21low B
{group smB+CD21ow)
#<10% CD21llow B
(group smB+CD2 1m0}

EURO Class of CVID (gt 14) & 0 2g45)

Splenomegaly 41% 24% 52% 50% 14% 54% 51% 54% 51%

Lymphoadenopathy 26% - 22% 24% 17% 20% 57% 22% 57% 22%

Granuloma 12% 4% 17% 14% 2% 24% 16% 24% 16%

Autoimmunity 20% 18% 21% 15% 10% 19% 26% 17% 26%
{2 EURO Class of CVID & EERAE Uik 14) kv aess)
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#S5 VDS G BIEER EETR AR £ AEEE (Clas-
sification of CVID: CC)

1. #IRAY [gM JHEHE

2. SEIREY (A JUESE

3. I<’G f\fﬁﬁ R IgG TS /\?‘;'lhf'.,
4, FRSLPLMRIRSE
5

6

7

i 1eM fE iy

IgG/IﬂA (IgM (/‘){” Y :H"fé 2} 0 BLdy CVID

N »ch } L

Type (a) asymptomatic

Type (b) with recurrent infections

Type (c¢) without infections but with other associated
pathology

Sk ) ko0

zt 6 S BURREI SRR AR S sl B %,{[]’])d}é,”“

1. ﬁ-(;l;}/l\., NHEEE, B3k DES, DEG AR
Ut

2. MR O & OF

3 G

DE4, 5, 6, 7 DRI 115
i<

4 BEOERAEONS  DE2 B &
3
E #2420
WIBRC ST, B B AL CD20 + CD27 +

IgM~IgD~¢ switched memory DD % 4. I
WD 55 L Bbn 20 0EERND S
, CRBOFEFNBITAGEsr a7y L8
TR SR OBMETH D
mEELEESNS
%®@@CWD%%®ﬁ&£LT,£®%§V
7Y YT 7S AR EEY ST AD N,
REERICHEH 45 %@m%aﬁﬁﬁ.u@iﬁﬁ
SHEICE - /2 1 @%&b T, IgA KABIE D
CVID & A #1T CERBBECOIEELD
L. FERRIC meﬁf SEEEEF ORI DW
T4 ZDRIFIC LD IgA RIBFEDH 5\ id CVID %
ELTWD. ZOfb IgM 75 Ry & T 1gG, IgA
IMEMEDRE PN & [eM EERY varlant T2 5 A4 A
o FREBN— 2B, IgM OBRDEMEE VD
ek LBIETE RS,

A—0 o\ TR a5, Bk, EEB
ffaoEl4, transitional B fifo K, CD21 DF
fﬁ{fi TR, 7Lk CVID % 58T 584
Laopn (1RO 2)WS . 22 CREERER &
ORI EFT-> T 5 ,%@MV7AA4v%EE

B i H oligoclonal

B b 27 B, s T BN
CD21low fMfEA %\ BEC L D EEICED HN A,
U REIE G~ 7 5 A A4 » FEE B ffan
pin <, CD2Uow fllE 7 % B 5 W transi-
tional B #ifa s 4 WEFHICHBEICIRO BN 5.
E‘ 6 12, FRERY 7 BRAREEIR & Bkl o B
TF & D7z,

IV. HEEXTCHLMIE->TWS CVID OEF
LT

1. CD19/CD21/CD81 &kig8E

CD19/CD21/CD81 & % {F-> Tk, Bill
Eé’\o’)hmﬂ%{ BTl e CldHpEEL,

B {775tk & CD19/CD21/CD81 8 & (kO & #»
h@/ﬁfw@rﬁ*hé LB Wi b B
#MELT 250 % dual signaling model T# % . CDI19
FARIC I T, BAIENLIER C, 75 AAA v
F-L 725008 B MNBEU LY LB 1600 [gG L
fig-c, %ﬁh%ﬁfﬁ:ﬂu EFLTEY, fJ\ WA 5

R E A B4 . PURSS AR k5 Ca it A
T L T AL CD21 RABSE IS 330 T, IgG,

IeA S TH 5 L DO, BB RAGHL R PE 4

JRo i L A R G wWWWﬁmCWD%@&
A5 CD81 RARIE Tk 1gG (KM, IgA 22 (€ F,
[gM IEfTHh D, | """l*f[*' ERERR PR & s
CD81 (3 CDI9 OFEHIC L EETH O, KIBIE T
CDI19 ZBUTICTF L, cm9k%@bmﬁmew
TALRE LV 7OV RE DD B

2. CD20 ®IBfE

CD20 (L fUFEnYx B #lasiE CH D, HHio ear-
ly pre=B L FEMAEHOENL. S v TRy

iBmﬁﬁ@m%1£t§m<%qkﬁ,@
mk(ﬁﬁ#%% vk THAE 1gG (IgM, TgA
) OFE ETCDmhmﬁﬂéﬁﬂfw 5200, 7
7/\7\4 v F L 725008 B MR A L, BB
EbHCali ACKIER DA & B, CDI9/
CD21/CD81 JKHRHE & P /2RBE LV D T 28T
L. COEIIZL 2 Cav S FIVICBREDOR D
HELHOABIENTELN, ZOv 7 ILRIC
BIRT A5 F RN CVID OFHETEET L L
TREESNAEEELD 5

3. ICOS xiBfE
ICOS 3 CD28 7 7 3 U —{ZIBd AT,
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CD28, CTLA-4, PD-1 i KB ZOREIZIE T 5. 1
Pfeans TAlmic gL, THailasg ik, 41
A VEEE, T MlEREERGE R EICEREL S
mfm%.mmsk%ﬁiﬂ%ﬁ%ﬁ%émt%@
“’Cm CVID T# »‘5 SETICRAESIN/CEERTE

Bt 2 f/Z0C ,%ECWD&*?u il
L %;;67%» 4;

R TN R B B AN FAE 4 5 FR 4 7RG
fEARE L, RS v R4, FEENRZL, ac
SrREBE R (MEREVY, RAEMENGEE, BEY v~
F, W L), SO —< T A LA TESR
fEin &, CVID MET AT LA EOIERERL T
AL IgGIECF L, Ll IgM, [gA DACT ORI
[~ TH 5. IgM PR E M - TgA (KED 7
GAAA y FEE NI = L B — AL D BN
7z HAROREGIOME T Thl, Th2, Thi7 4 A |
hA /f‘/)rff;ifti F, BlE CDAT i), Treg
Ty FORA RS BN, & 612 Tbet,
GATA-3, MAF, RORC induction {Z & K1 ®H 5 =
LR ENT. CTLA-4 OFBFELS I L EAD
Ao it T, ICOS KIBHE TlE, 1EIER Ol
Wi T faO5bH A VISR ICHE A B 0,
FOWETNDREICEIN DML - T, BYPSENE
REln b, BOREEBSTEMR LD hPHRES
N B A[REME A ds 5. SERRIC ICOS ki~ A%k fl
FEBRTCIE T T 2 72— T MO BRI T s
M T AA, i autoimmunity ~ O A & R IE

L7 LGRSO NS, CVID [0 A 5 i
Ve X B O SEIEEB O NS A4 5 5 T -

LT HIBREE .

4. TACI EEJE

TACT #F4E & IgA RIESE, CVID L OBJHEE
2005 SRR E N, TOERMMRIIELETD
. NT %T%%%&&%W&ﬁ#fﬁgm
HENT OESERRE, FTRFELENARES
WA, BEHHEMBORTF TR, BEiEF»
Mbh - TRETHOTEHrwrsEELZLNTL
5%~30  TACI (4 transmembrane activator and cal-
cium-modulating cyclophilinligandinteractor g T,
TNF 2Kk A—/\—7 » 2 U—IZEL, BAFF (B
cell activating factor), BCMA (B cell maturation an-
tigen) % APRIL (a proliferation-inducing ligand)
mERVH/FELTHAS., UHVFEDOEEIDE
D, BRIIATH Y 5 AAL v FBFEINDL. %<
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O T TACI mutation 783 - T & #BH D
ONAHT LG ARREEZL TS,

BETIEL2L, CVID ORFOERERL T
@,éﬁffamﬁﬁw%%ﬁﬁﬁﬁmfv% B
MHREULET TH A A, BHIHR L 72 BE LAl
N5, 7T AAAy -r?aﬂl,@ B #ilffa i i3 CVID
SE O & i S TgA, IgM L IREE & 5
CEABCH, GAREFRETH 72D, &lgM &
Lol THILLB5. m7uwg@fﬂf@
APRIL "D & HENMET 5 I EARENT W5
M, BABEEOECERIIR 7 ) I TO CI04R,
AIBIE TV, i ATH[R LAER T H 5 5 %R
P 2 RREEAFAE -4 A3 W R T (B AHw
d&ﬂ@mvmﬁﬁf%)ﬁmiﬁ@ﬁﬁﬁéca
DEELVEBFETH D

5. BAFF-R I8fE

BAFF-R JUBAEIL M6 0 TG ST B D 4

THB. BAFF~RGiTNF§%%¢A/ e 3
1) — 2@ L (TNFRSF13C), ks ER
BAFF (B cell activation factor,r 1k ofﬁfh%(%}\/\

0, NFkB OFF#H—-H7H b— 2@ %, By
OETFICE < BS- L Ty b . BAFF-R RABSE Cli
1gG, IeM D& R ided, IgA T EWRTH-72. L
L IgG DI T —FTIE I SBECTH-72. il
BTORMMOER L5, BAFF-R LD H
FRERTHLEIHADPREVEEZ LN TS,
FEFE1Z, BAFF-R O U 77 F it BAFF OATH 5
7, BAFF @) 7 v F & L Tk, sEiako TAC,
BCMA, APRIL 7 ¥ 2525 7.

T HBEEFEIARELERER Th 55, TIFERF
B REAICRIEA DS, E/oHCRER Y v/ UHE
M7 EIEFRDTuviavy. AT BAFF-R D34 4
%A CVID O—#EH 3 0, BAFF-R O a5 EE B
BHALOTIL LHEHE T A,

6. Mshs EBE
Msh5 i3 DNA X A o FEEC, G TO
ﬁf [FIfEIR 2 ISR ST A, 75 AAAL w FFEE 2 T
DOEFEE LB L MIT - T WA 250 SNP O A4
&4 (L8SF/PT786S) 7% IgA /IBHE CVID & B
HBL TSt an 539,
V. BE~NO7/O0-—F

CVID T3 E M2

BEEDD HIEFI N7 <



