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PNH: A RARE DISEASE HAS PROVIDED INNOVATIVE CONCEPTS IN PATHOGENESIS
AND INNOVATIONS IN THERAPY

Lucio Luzzatto
University of Florence, Firenze, Italy
lucio.luzzatto@unifi.it

Paroxysmal nocturnal hemoglobinuria (PNH) is an ultra-rare disease that has been defined
clinically since the end of the 19" century as a chronic hemolytic anemia with recurrent
exacerbations. Subsequently it became clear (i) that hemolysis is intravascular and complement-
dependent, (ii) that there is a risk of severe thrombosis, and (iii) that there is an associated element
of bone marrow failure: this triad can be regarded as highly characteristic of PNH !. It was then
discovered that PNH is a non-malignant clonal disorder 2, and that the exquisite susceptibility to
activated complement of red cells belonging to the abnormal clone * was due to the fact that lacked
the regulatory GPI-anchored molecules CD55 and CD59 *; and later that the lack of these was due
to inactivating mutations of the X-linked gene PIGA — a discovery made here in Osaka °. These
mutations do not confer to the PNH clone an intrinsic growth advantage: however, it is clear that the
clone must undergo expansion before it can cause disease. The most prevalent mechanism relates to
the fact that PNH often evolves in the context of aplastic anemia (AA) °: indeed, several lines of
evidence support the notion that the same T cell-mediated auto-immune attack that causes AA ’
spares the cells belonging to the PIGA mutant clone, because they lack GPI ®. Thus, a non-
malignant clone can rescue a patient from AA, but at the price of having red cells that are at the
mercy of complement: this has stimulated the development of complement-inhibition therapy.
Within the short period of twenty years patients with PNH have had extraordinary benefit from
medicines that target either the proximal ° or the terminal pathway ' of complement, and we
already have glimpses of targeting both at a time; even though these medicines are not yet available
in all parts of the world. Thus, from somatic cell genetics on one hand, and from anti-complement
drugs on the other hand, we have a better understanding of the pathogenesis and of the
pathophysiology of PNH. This can be only a stimulus to solving issues still outstanding, such as the
origin of the T cells that exert positive selection favoring the expansion of an abnormal somatic cell
clone ',
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Expanded possibilities in paroxysmal nocturnal hemoglobinuria (PNH) patient care
-Real world evidence for C3 inhibition-

Jeffery Szer
Department of Clinical Haematology, Peter MacCallum Cancer Centre & The Royal Melbourne

Hospital and Department of Medicine, University of Melbourne, Melbourne, Victoria, Australia

Paroxysmal nocturnal hemoglobinuria (PNH) is a rare and potentially life-threatening hematological
disease characterized by chronic complement-mediated hemolysis with multiple clinical
consequences all of which impair quality of life.

Pegcetacoplan, the first proximal complement inhibitor approved by FDA/EMA in 2021 for the
treatment of adults with PNH. Pegcetacoplan demonstrated sustained improvements in hematologic
and clinical parameters in the phase 3 PEGASUS trial (study 302; NCT03500549) in patients with
PNH who remained anemic despite C5 inhibitor therapy. Subsequent open-label extension (study
307; NCTO03531255) evaluated the long-term efficacy and safety of Pegcetacoplan for PNH
treatment for Up to 3 Year. In addition, experience in Real World is accumulating and the safety and
efficacy of Pegcetacoplan is being clarified. Based on these findings, the goals of PNH treatment will
be redefined, considering the control of intravascular and extravascular hemolysis as well as the
patient's quality of life.
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[#52] RIEMER~T 7 v e o REPNH) (13,
PIGA% &1 GPL 7 v — G RICEb B 5 AR
PAT AEMERMIS 7 v — MR R L, WA
EMEMENELZS SR ZTHEETHD, BERR
PER I (AA) 72 & D% RIEBEER2E & A0FT 5 2
ENHBH, PNH 7 u—r OiiKICIE 1)PIGA 75 5
D& MEHAIC L 2 2 2) G PRSI X D IER i
iR O & PNH 8 Hfa AN FEHRORE N 3)5 2
DFFIZ X D PNH @D 7 v — ML RS 0B
ThH D, ITHED NGS fEfric kv, AIZH ZK<
VED PIGA R B IS TFAET D 2 & DB S 4
77

PNH 2R OSB BT A RBRSH 4 FICWET Sz,
WM Mo~ F 7 1 B R, KRB O AL )E .,
EHHSEE R 22T PNH 2585, 2Kk
AREFTR, BAHBIMRESTR, C.BBHTRICS )
. AREFTRIZIZ, DGPL 7 v 7 —BIFEEHOX
ERMER (PNH # A 7 JRIMER) O/ & EENE E
M. PNH % o« ZRMERAS 1%LL 2> 2)1fy LDH
EATER EFRO 1.5 500 CHFER PNH & 2l &
N5,

— ¥k (de novo) PNH 13 ity i) PNH (ifin/] Mg
15 7/l LL k) &E#A2m PNHOML/ MRS 15 )7
Inl RIS I, BE LRI InifilFRE
EATHOMENH DN, MDS LREINDZ DD
Do MEETZr—Y A MA NI —FHND L, RIA
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5 AA BB D 50%LL ¢ PNH B ER A S 4,
Z%M PNH BT T 2HEIT 8% Th - 7,
OPTIMA #{BRTiZ, PNH HERIERDEIA 2 1%L
LOFEFITE D PNH 7 v — 2 3 R 2 H[E A
s biLTz,

VI OFRFELCHDHEIC X 0 BE, FEAE, HEEIC
S L, MBS U TR ER SR AT 5, PEIE
LI EOS AU ARIRIEOMEIG & 725, P
B14# 12 LDH N IE# L L CHO A MBS EFT 554,
HERAR M ER AL S B il C B AUE M SR M 2 BT 5
VENRH B, Iptacopan TR B K+ DiG M % fHE
L. C3 xR C3 75 C3b ~D /iR fHE L
THIRE R OTEMALZ EHET 5 2 & ¢, mEN
Fsi. - 1A ANA O T 5 % B0 2 R IRE S
el

UIptacopan DEFARERIT, ik C5 LEAIHK G T
THEIM%Z AT 5 PNH B#H %2 %512 Iptacopan ~1)
DRz T2 & & OB INER O et & At 2 SRR
PRI B L M B M AERRSR (APPLY-PNH #5%) | AR
FERIRIGHE CIRME O M %249 % PNH B %%
5 & 2 It BRE R JL R 25 AR (APPOINT-
PNH #BR) i Sz, 2 b OfERICE DX
Iptacopan 200mgl H 2 [FIHHLL 553 H AT 2024
6 AT TRIEMEBA~E Y 7 BV RIE] ORINE
ELTAR SN, BREXIINRICRIET 2RI
T R(CHPFEFEANIC L 2 RIpREZIT> T, +
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DERHRPF LN NERIREGT 5L Ll
INTVD,
[#55] APPLY-PNH 35k 0 = ZRFAMIE B 1% Mg i,
T Hb R R—R2F A v h b 2g/dl LLEOBIN,
F ORI T Hb 8 12g/d1 VL L& E% &+ 58500
I CHEM L 7=, Iptacopan Rf CXIEETH D Milk
C5 PHEANZ R U CHEBAME DS RAE S V72, 2 a2 B
L CiE. FIEM BRI Iptacopan BET 25.8%
(16/62 f51) . ik C5 FHEHIFET 8.6% (3/35 #i)
T, EEZREWEMIL. Iptacopan Bf T LT F
VIRARF S —BHINN 1 HICHE S, &S
LTI E S T RIERITMRE & blcHE S his
Mmoo,
APPOINT-PNH #5  =E= ZEFAMIE B 13 8% M ¢
Hb fEAR—RTF A D 2g/dl LLEOBEINE EFE
T HREOA MM Uiz, BIRAFEMIE B 1X 8
1L C Hb i 12g/dl PA L& EFE & T 5RO,
=138, FACIT-fatigue A =27, LDH fED~X— A Z
A b OERE, BRE BTH OF87e & 4 7
L7, BIER O3 BIZIX, 85.0% (14/40 i) TH D |

HERORE R IRICE > HRIERITHRE SN o Tz,

[%%2] Iptacopan (Lffitk BIN T #fHET LT
I NVETL - 18 SN .0 8 5 2 il 55 2 & 3]
REZ2 R M HLANGH T 0 . Hb SO IO B ]
FEND, It BEOEMMERISE L2 &
X0, TRENO AR5 G & I
MEICHEfE L7259 2 CHERT 20 ERH 5,

[3Cik] 1 R. Latour. et al. N Engl J Med. 2024
Mar 14;390(11):994-1008
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The Complement system — its history and the latest findings

Christoph Schmidt
Institute of Experimental and Clinical Pharmacology,
Toxicology and Pharmacology of Natural Products,
University of Ulm Medical Center, Germany

The bactericidal effect of the complement cascade in serum was discovered more than 130 years ago.
The groundbreaking work of the following decades defined the various complement paths as we know
them from the textbook. It took about 120 years after the first discovery of the bactericidal effects of
complement until the first complement inhibitor, the anti-C5 antibody eculizumab, was approved in
2007 for the treatment of the complement disease paroxysmal nocturnal hemoglobinuria (PNH).

C5 inhibition transformed the treatment of PNH and resulted in remarkable clinical benefits. However,
doctors soon noticed that some unexplained complement-mediated effects remained active during this
therapy. These effects were extravascular haemolysis and pharmacodynamic breakthrough haemolysis.
The first is caused by opsonins of the central complement protein C3, which are deposited on PNH
erythrocytes and lead to phagocytosis of erythrocytes by macrophages of the reticuloendothelial
system. A pharmacodynamic breakthrough haemolysis reflects complement-mediated lysis that occurs
despite excess amounts of eculizumab above C5. The mechanistic analysis of pharmacodynamic
breakthrough events revealed that C5 activation occurs differently than suggested in the textbook.
Experiments demonstrated that a trimolecular C5 convertase may not exists. Instead, C5 is primed for
proteolytic activation by the bimolecular convertase C3bBb (or C4b2a) when it binds to a C3b-dense
surface. The presented experiments demonstrate that the density of C3b deposition serves as a
checkpoint that controls whether activation of the proximal complement pathway transitions to the
terminal and lytic pathway.

Following the approval of the first-in-class complement inhibitor Eculizumab for PNH, the
complement therapy landscape started to evolve. New indications for known and new complement
inhibitors were described. The latest developments in this area are summarized. This includes the
development and/or use of the proximal complement inhibitors sutimlimab and pegcetacoplan, which
target the complement proteins Cls and C3, respectively.

Initially unexpected observations during anti-C5 therapy of PNH patients, i.e. extravascular
haemolysis, continuous residual C5 activity and breakthrough haemolysis, promoted the development
of a C3 inhibitory approach to solve these problems. While the first two problems mentioned could
largely be addressed by C3 inhibition, surprisingly breakthrough haemolysis also occurs with C3
inhibition. Mechanistic in vitro studies demonstrate a C3 bypass activation route of C5, consistent with
findings in several animal models.

In summary, unexpected clinical events during anti-C5 and anti-C3 therapy promoted investigations

that redefined some of the mechanistic foundations on which the complement cascade is built.
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MR, fRx e BWICIBIR SIS L CA T Y =
L LERIZ X 2R E 2T 5, T OBFIE, C3
Doy FNF AT 2T VGG %2 VT C3b 23584
RICHEREST DIEFFRAR IS TH Y . 2IRH
WZHEBHO B EMiaict C3b a7 25U A7 RN
B 5 ([FEEOMFFC C4b & H MRS T 5),
I DT, BRI TR S D C5b-T HAKICIE
JRERS SN H Y | MAEMOREIIREES L TR
REGEA KR A S LA, R0 A Rk
FEETHIVARAIRHD, 95 LizAHCHIaEEY
A7 BT A7, B ORI A A HIE R 1
D> TEY ., FRiMEIZE W TIE Decay-
accelerating factor (DAF/CD55) & CD59 A3 %5
LTW5, CD551% C3, C5 fiaHafksz DA E
&RRERE A 1TV CD59 IR B A AT ik &
PRS2 Z LIk v, RIMERZ RN SR L C
W5, EH558 GPI 7U a0 ETH
%, PNH @ B i ER ¢, 18 il B okl
72 PIGA BinF DM ZRIZL Y . GPL 7 7
—DERNTET, T O SR T
DRI ERE IR TE 2V, Z072H, PNH B4
OEFRMEIIMAOIERIZTH <, & 2RKDME
HHTEMEACIC & o TRIERICIRM L, F 72 iie7s
SN X D MR DTG LRHIR MBI EE Z 729, &R
v g TR A 7 =X 5L PNH IZ
B DWHEIZDONT, FLAiEIE L ORIfR L ED T
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[Advances in anticomplement therapy for PNH |
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HEAEMKMA~T 7 7 BRI
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720 3.6 A 3FIET D AR TEME ML NES LA 3=
e T D% RIEOEMHMIEETHY | HFAER
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KYEEBEASIES LIRUIEADE - HERITT D 2
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> 71— A (GPI-AP) A AUCE D % B In F T4 R
ZA L.GPI-AP % K48 L 7= i&E a2y 7 v -2
PEIZHER U CHIET 5, £ D 7= PNH SEF] Tix,
7a—H% A A ~Y—%H\T GPI-AP OfiAH|
#HIK1TdH5H CD55 - CD59 A&t TPNH i
K| AT o282k, ZBWOEEICED,
PNH D15 C5 PHEILAFEIE S 415 AR
RART v A R PUEERER & OSRHRIENR B
RPN TED, 2010 F CH5HEHKO= 7 U X
~ 7 H5e LA, PNH OipfER—2 L7z, 2019 /¢
(21X 8 IC— DB CHERF G- 23 FTRE2 7 7 U
A~ 7 2023 FEIZIL C3BAEFE DX/ F 277
> 2024 FETITMARD R FPREIRO Z =z /3
itk B KF-EHKDA 7% 2,3 C5 [HEKD
7anNY TR EfENSZ LT IREEIR
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Factor D-independent activation of the alternative pathway in carp complement
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T f8H (Rl BB #0) ORISR DR D —DI1Z,
MR P BIRFORERSENZRZT O, BI5T
BRICE > THELLET A VA TOMREDZELD
WESNTND 12, AKWFEIX, 24D C3BLUB
K+ (Bf) 12&2 C3 EWHEERTEAIC OV T, Wik
DFOTAYZA TR DERE IR LT, T DFER.
AR C3 T A V447 (C3-8) L BfE 7 A VXA
7 (Bf-3) 28, D AT (D) FEUKIFAIIC C3 sz
FERHST DAL, &6, Zhickd
Df FERAFROR RS RIS ALY, 2 A MIEH T
F2 2 B IE N ONT bR LT,

[HE]

C374 V%47 (C3-H1, C3-S) 3L Df IZHE
HBVDTFIETA MM SR LT, Bf 74 VX
A T Oz AR (rBf-1, rBf-3) 1%, BE# D cDNA Fid
55 % Fiz, CRKERIZ 6xHis # 7 &ML T % =
2y A VA - SIO AR CTRESE, Ni-7 7 4 =7
4 =BT LT Lz, £/, 21 MiE% Enrich
SEC-70 (BRAHERRS> 1549 70,000) 717 L TH L
I8 L. Void Volume »~7 5 7 < = » % Df KiRiM
HELTHEA LR,
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[ 2R

rBf-1 B X O rBf-3 IZ, zymosan THRIE(L L7==
A MiF (Bf KARMLIE) O "R HE MG 2 1815 S
Bl &b, EF BRTHELHRET L =7
F A=V a ERREEL TS EHT S,

a4 C3-H1 %7213 C3-S Z# rBf-1 £7213rBf-3 &,
Df TF(E F £ IIIEMFAE FTA v F 2 _X— b L7z
D C3batd (a”) BLOVBb DAfk%E Table 112F
Liz, C3-Hl+rBf-1, C3-H1+rBf-3, B L C3-
S+rBf-1 O AAHHTIE, Df & Mg2DfEfE F T
DI, C3b 3LV Bb ~DW LA R Sz, —5,
C3-S+rBf-3 OFLEHTIL, DEFEFETTH C3b D
AR b, Z O, Bf-3 2250 Bb KA
B Shiehotz, ZORERNE, Bf-3 13KEHR C3-
S FFCHFNTAE U7z C3-S(H0) & FHAA/ER LT,
a7 7 —EBEIMAD £ FE C3 HafafiF 15 4
L7ceEZx bbb,

Bf-3 mRNA (3, &4 B SRR X0 Bl -
g CREFEIND Z LD, B-1,3-glucan % IEHE
W H LT 2 B OIER 2 A fiigds L O Df K41
HZR L, 5 R O MIENE 2 B 5= A Mg
LW L7, TO/ER, WThomiGh, g-1,3-7
NH EFIZE T B RKIAIEE N %12k

HLT,
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Df FERAFHI 725 R OTENELIX, Df K~
A C8 7 v/ Thsd a7 7HK T (CVF)
EMAT-FBRTHBEINTND 0, RiFFEIZBN
T, 3£ C3-S & Bf-3 23728 Df I X% Bb Wi
DR LIZ C3 BRfff#R A TR C X 5 DI A
ThoHMm, v~V A Bf a4 Bf-3 nEiZin CVF
BLO=A C3-S LHAMEH L E ZIZR- T, H
BRRD RAA S LR LIcE S, 77—
EMERECE a7 4 A= a v ERDLZONE
L7220,

FMFEATFHINTIT, DE B 1T FSED & HBL
LTW5 7, #REHECEZE &V o T URR 0T
HEBEW) 35 L OERFHEBI A O Ml 1A DB IR By &
LCiE, C3 & Bf iZ[AE SN TV 503, Bf ZI5M(L
B Bb IC& T 5, DEICAHYS T 57 07 7 —BITk
FETH D, AW THIE SNz, Bf-3 D Bb ~D
Wi bz fEo7auy C3 Bl FTEMEIR, 55 iRIRTE
ML DRI R AR LT D 00E Ly, -
72 L. Df ZFfiz72\W @@ Bf T, Ba-Bb YIHEL
IRAFESNTNDHDT, 2 b Df ZFFz/au

Fizix, C3(H0)=° C3b L HEEMRIL L7= Bf &4
BT Bb (W B RFEIED 7 v T 7 —B 0 MEE
TrLEZLND,

Lot

oA IR RRERIZEB W T, C3-S & Bf-3 B3R L
Dficka Bb~07aty 7 2HE L0 C3ig
PR TURUE, AHIAREE iR B8 O I AAH) 22 TEME LA
ZARBEL TS0 E Lz,

[3CHk]
1) Nakao M. et al. Dev Comp Immunol. 35:1296
(2011)
2)
3)
4)
5)
6)

7)

Table 1. A C3TAVHEATEBITA Y HEATIZLD C3 Uz FETE H*

*C3 1% SDS-PAGE 412 CBB Y0 TRt L7z, Bf 7 A Y Z A 7%, Pl6xHis Ik Ao 2xZ v TayT 400

THIH L7z,
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Roles of collectin-10 or collectin-11 in the development of hepatic ischemia/reperfusion injury.
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MiRRIT, #7222 3 DOIEMEALRREE (I BRI, L
7 F R, R A U CEM bEn b, v
F > #%# TlX. Mannose-binding lectin (MBL) .
ficolin, 3 XU = L~ F 2 [collectin-10 (CL-10
or CL-L1), collectin-11 (CL-11 or CL-K1)] 23 3%y
F & L TlE 7 b &, MBL-associated serine
protease-1 (MASP-1)E L O MASP-2 OiE (b % i@
U CHitkZ &M b3 %, MBL & ficolin 1, W74
? isoform b REEEERETER L THE L TNDHD
IZxtL, #i#laL s 5 Thd CL-10 & CL-11 i
SWTIE, £OEL< A 1570 CL-10 & 2 555D
CL-11 oMl s ~7T nEAKTH S CL
10/CL-11 (CL-LK) Z Bk L, M &2fEER LT 5 2
ERRESINTND D,

J3% 1fi. 75 % 3 B 5 (Ischemia/reperfusion injury:
IRDIE, AME - REHIM « B iE 72 123 T Ak
DIRREHE MLE S KX OFRETR R D RIEIC LV FIET D
BECh D, NFEE A ER ST, RO EHELL
ST, B GTITIRFIRIC W T, ez
DIZfTES & OFENARE SN TS 2, ITHE, &
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W i FRE R lo B ¢ CLA11 S Mg Ic AT
LG Z T TR R AR L T L7 T Rk
BOWEMELE SE5H LT, MEXHESEL L
DR STz 9, IR T, IR AR E ks
WTh ChIZBEE L 72K 2BHET 2 2 & ThiiEn
WEINZZ EPRESNTEY  WEHEORENS,
JF Rz 1 PR i P 5 OBl 3517 5 CL-10, CL-11
F721% CL-10/CL-11 O~TFT uAED L 7 F %
B OTEMALZ 8 TR BN R I DD, ZH0
BIEIZ I NE THOLNIZ STV, & 2 CTAMF
78 CIE, CL-10 & CL-11 ENZENDORE~ U A Z4E
L 1n vivo \Z31) 5 I i v R 1o x4 2
CL-10 & CL-11 OGO THRMT L 7=,

(k]

CL-10 & CL1l ZNENDET T Y Uik,
CRISPR/Cas9 ¥ A7 L&MW oilfs iR L0
KIFEEEHZ LT, CL-10, CL-11 BRI~ A
AER LI, TNEROXE~ Y R LBER< D R
DOl »> mRNA 2§ L, CL-10 & CL-11 £
ZTNORB L ~L % RT-PCR % W C#HT L 7=,
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{ESL L 7= CL-10 K~ 7 A (n=6) X " CL-11 K48
~ U AM=6)NZ T, A~ 7 A(n=6)IZx LT,
JHENEE O R i P AL 2 it U 7, o I, PR AL 1 D
FIEL, ZMRAORS T CHIEL T 60 4rfH
D T0%H 53 FFRE I % JiA T L | & D% i % P (PR

i) U CRANE U7z, PRt 6 IRFRI Ol & 2R L

Mg OFHE & Pl R Lic, RIS, =FRG#
T T 60 Sy BHIERFIC PR L & fid T8 IS P L
Toxt RBEZAERL U, RIARIC I & s & BRI L 72,
13 DAL FERIFNT & L TAST & ALT % 7€ L 7=,
JF OB EAOfRT & LCNT 7 ¢ Ul & HE
et L, HEEOREZE Suzuki score? & HVTRF
fili L7z

EXE N

~ 7 A2 S mRNA ZF% LT, RT-PCR T
CL-10 B X1 CL-11 OFBLL L% fi~TofE AL,
CL-10 X#E~ v ATl CL-10 23, CL-11 X~ 7 A
1% CL-11 23 EIRAICHIR S e o7z, Lo T 1E
B 7@K~ T A%, CL10 £721% CL-11 %
BRI KRBT 5 2 LR S L,

MmigH o AST & ALT LU % 2F4f L 7= #% % CL-
10 K~ 7 A & CL-11 KIE~ T A, KOS/ER~
T ADWDTROBFAICBN T, BN EEREE Tl
SFFREE &l L C, AERICEIEZR O 72, i i
WkED CL-10 X~ A & CL-11 X~ U A3,
AR~ 2 L lg LC, AST & ALT OfEME T
L7z, R FEREC VT, CL-10 KiE~v w7 R &
CL-11 RKIE~ U AD#E T, AST & ALT Offlc
EEBORDoT, Flo, BB T, 3 o
~ U A THEEZROIRIN-T,

i 1, FFE R ALTE. 6 IRF 114 0D J1F 0D 9 BRAEL AR "7 O g AT
% . Suzuki score THE/r X417z 3 I8 H (Congestion,
Cytoplasmic vacuolization, Parenchymal necrosis)
DOEFHREE AW T U7 SR, i AL
BT, CL-10 KE~v v AL CL-11 KEF TV AT

50

I, BRI~ T R &l U CORIEO BGEDN RO H i
Tzo MBECIHNTIE, 3 MO~ T ZDWTHIC
DT, Suzuki score THER 4172 3 THH THIE
SN DT R ZRBD RN o7,

[B%]

JHF Rz i P R S L2 N RHREE I 8 FRAE
D~ 7 A THEEN RO, Kk X OB E
RIC L DAFRF TN B FAREICAEL S 2 LAVR
e S iz, MM FREREE D CL-10 X~ v R & CL-
11 R~ AT, B4R~y 2 Ll LT, ik
AR CTH 5 AST & ALT OfEIZKF L, 7
OIF B FRFEHECTH S Suzuki score DA FEAL
bFELRDL, —FH T, CL-10 kR~ v X & CL-
11 KR~ 7 AD I TIL, W OmERHihiZ s
THEZRBDRN->T272%, CL-10 & CL-11 (ZWV§°
b, FORMEERESZHESELRFTHD
Z L ARME STz, —J5 . CL-LK Ol . FHaE
EEA~OBGICE L I LN ICHR TR LT,
CL-10 & CL-11 AW b B TR+ & LT
7B O, BEBSTaEARE U CHER T
ELTIEES L DMNITHONWTIE, 5B OB LB
ThdrEEZLND,

(s i

~ U 2O LA ERIEE B W T, Ly TF o
R ORIy 7 CTH D collectin-10 & collectin-11
DR & LTS 5,

[ 3Lk ]
1) Adrian Sutta, et al. FASEB. 38(5): €23543
(2024)
Kusakabe Jiro, et al. Transplant. 104(10):
2065 (2020)
Conrad A. Farrar, et al. J Clin Invest. 126(5):
1911 (2016)
Suzuki S, et al. Transplant. 55(6): 1265 (1993)

2)

3)

4)
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YA O iE A (CH50) OIRTIE, HRKEskm OEM L & B4 57> 2

AN 2 D20 L AR Y, BRSOt Y, feaok B0, NI SAE D, kAR D] SWE AR,
il BEAD, BUE RKY, Ak w0 IR OB Y. ORE HHE ) R MDY, MR B2,
W —F§ 29, [iA 4Fw] 20, oA fE—RR D2
DB RS RBESRE, 2LOCOMOCO e 7 /V—7" ILiEE R A2
DRIEMES - A ERE 7 — BEZHEE, IRRERSER RS BUaERHE,
OQEILIN T SE I\ SR

Does reduced hemolytic complement activity in the classical pathway (CH50) predict a poor clinical
outcome in patients with infection?

Hiroyuki Koamil?, Yutaro Furukawa?, Yuri HirokaV, Akira SasakiV, Hirotaka OgawaV,
Ayaka Matsuoka?, Kota Shinada?. Kento Nakayamal, Ryota Sakurai?. Sachiko Iwanaga?,
Shogo Narumi?, Mayuko Koba?, Hirotaka Mori2?, Yutaka Umemura24, Kazuma Yamakawa2?,
Kohji Okamoto?®, Yuichiro Sakamotol?

DDepartment of Emergency and Critical Care Medicine, Saga University,
2LOCOMOCO (Landmark Of Clinical Observations in MicrOcirculation and Coagulation
Outcomes) study group,
3Department of Biostatistics, Hokkaido University,
4Division of Trauma and Surgical Critical Care, Osaka General Medical Center,
5Department of Emergency and Critical Care Medicine, Osaka Medical and Pharmaceutical
University,

®Department of Surgery, Kitakyushu City Yahata Hospital.

L wic] (5]

JEYLIELZ R D FARDIR AT, RIS IV 2 G0 ABFEIE, B AR k22> T2 DIC BF5E D
DEELBHROGEE Sd D, C3a X Cba,C5b-9 72 & G ZHET A 72D DEESR] B3, JMDC t1: &
DAFARTEMEALPER) OBENN T BYSE D FAERE & BhdES 2 DA LT EEEEL Y 7 —% (201444 A 1
T BT U ADPREITODH INLOIFSEIEN ) Th H~2023 45 H 31 H)& AW %A TH 5,
0. v——HEL HFEZETHHTE v 29, —F JEGE CABE L. ABEt% 7 HLAWIZ CH50 % I E
T, HEZIFECHHHEZ: C3X° C4,CH50 &\ o7z~ L7z 18 A LD EF x5 & L CH50 O IEH %
— = LEYYEICBIT 5 BT AR Z LOORELK FICLLTF D 3 BEICAy 1T 72 s Low group (< 25 U/mL),
Thb, AlAl, Foxld, EFEELEY 7 —2 %My Normal group (25 <, < 48 U/mL), and High
T, CH50 DX FAY, BYYEDERERE & BI#9- 52407 group (48 < U/mL), BHEHRC, BKA =7, 1
L7z, RAAES, RN, BRERR SICBE LT, B

MR 72 5 N LB BT 247V, CH50 DK
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MARZEEREFEEBEEL TV DD T,
Kruskal-Wallis &0 A "M E 21TV Rkl L
oo Fl2, ETEONIIA T T o~A Y—1k%H
VW, 2 BRI AELFHERR O Hei 21X Log-rank MiE
ZHWiz, S5iz, CH50 & C3 X C4 & DFHBIRY
%1%, Spearman’s rho Z % H L CEHii L 7=,

(s R

AN FEAE R 72 L T2 20528 Bl 5 | BRAME
Ue 20l 7= U7 EB & bR 72 2726 6 (Low group
168 5], Normal Group 1273 %4, High group 1285
%) Z fi#Hr L7z, Low group 1%, BUMIE DEIANEE
12% <, SOFA 227X DIC 227 b A EICEES
ST, WIZHEEMTOBREEIIR AT 4 v
WS & T o7& Z A, CH50 fEOK TiL, 180
ASEC OMSL L7 PRIKF72 57, & BITEFST
C, Low CH50 group /%, 28 H7z 5 NI 180 HSE
ERHEICRRETH - -(Logrank HE ; iz P<
0.0001), # %12 CH50 & C3 (p<0.0001, rho;
0.6306)<°> C4 (p<0.0001, rho; 0.543DITHE A% b
S THWIEDOMBEZFE S, CH50 & C3 23 HLITIER
BELUTTHDIEFTIT, HEEPESENo T
(25.0%),
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[BE]

CH50 [T ELHRE 70y BRI DTG AL 2 SO % 72
B, YIS X D ARSI T SRR N E T
boHAREMEN R SN, Lave, CH50 SfETH
DIEINTHRPBIFTHY | Nas bSO R X
ATEYEALOIR T & BIERSTRVZ &b b, MiATE
PALE D b DITT% EIEBRIR VS LitZen,

Ukt aa ]

TR ZPE D CHB0 DK T ik, ZHRas A 0% H
W TR, PRARRRETTE -7, 12 CH50
& C3 DR T LTV BIERI T, LRI KD

Eno T,

=6

s

[ 3Lk ]

1) Medzhitov R. et al. New. Engl J. Med. 34
3:338-344 (2000)

Schreiber H. et al. Adv. Exp. Med. Biol. 5
86:217-226 (2006)

Nakae H. et al. Res. Commun. Chem. Pat
hol. Pharmacol. 84:189-195 (1994)

Abe T. et al. Shock. 54:198-204 (2020)

2)

3)

4)



TEIPERIGRAZ 23030 2 i iR B s+ FEH D gt

SEJ =22 SN AN T B 3 N <

A, fExR

MIE Sei. A B

::k;—'—»
TnZE .

TR R AL RER B B AR R A

Analysis of complement system related genes that contribute to the pathology of ulcerative colitis.

Yugo Taoka, Shusuke Kataoka, Yuki Morikawa, Ruku Sasaki, Kohki Okada and Masaki Imai

Department of Medical Technology and Sciences, Kyoto Tachibana University Faculty of Health

Sciences

L ®ic]

TESERAGRIE, KIBOBIERIEDS R L, R
DRIEDFHE T D IIEVERGRB TH 5, IRBMER
ROPFERNZITIEEAEN B G- LT D 2 L ITmRmge &
NTODR WERE ZNEFER S DIEFIET R,

HIRRIZ, REISEOBEERERERTHY | &
TR O IRTFR Tl . B IRGIE & ) 0 O A
LEH-TWD, £2O—FHT, EEKNDHEAF AL
VAZHEELTWDR, ZONRT U ARRNLD &
H OB RRe & OBMERIE A FIE S 5, 1BEE
KIBRIZEBNTH, {HEERBRAAMKT C3 =
B G ROILAE DR i, FRISPE L2 REER
IBR DIFER~DRE GRS TWDH L2, 72 .51 C5
T/ 7 u—F AR Cha ZARMILERZ &5+
Bl RIEWS A N hA VEAEZ T L X2 L —
Ta st H I L CHABRRIBRABNT 52 &N
RINTWD 39, — | HHEARHIEE I BB R K
REFHE T CDS9 OFRBUE T 9%, Daf KO v v
A& AWTE T VERT Daf XK~ 7 AT Wild
type ¥ U A & i U TIEIGMERIB RS EAL L, Kl
RIZFHELTNDEWOIME 9 ENDL, BIET D
EAARTEPE LA © = 97, WREEMKICBI 5 LT
DAHEMER RIS TS, LavLAans, Bt
TTOWRENL L, b F TR cOMER
H T ORHOAZT, b MEBRRGRMEHEN T
DHEAR DB GIIRIEARR RSN L, 22T, K
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WFFETIR, N SRS RN 7% A ORENGE
R DR LI D > > 7 k0 RNA v—7
x> A(scRNA-seq) 7 — % D% W CHiRBE B R
T OFREBLE T 2 2 & TR X O IEIZ R
JOMERBEE LTV EnEI nERR L, E
7= IEBEMERIGR D scRNA-seq 7 — % Zfiffr L. %
FEFIERFIC ML LR R B85 %2, Ty NETV
Z W TZ OFEBREAL DRI 2l T2,

[J51£]

b M AN SIEEME R EE D scRNA-seq 7
—ZIXKEESIANA AT 7 7 n—IFdRE s Z—»R
B4 5 Gene Expression Omnibus (GEO) 75
& LT —%% >y &=, scRNA-seq DfiFAT
I% R @ Seurat (ver. 4)9/3 > r— T & W TITo 72,
FBUELD L O VT AER B F N ET VBT
ED LSBT 20O, 7 v MIg{bT
FA L7 (DSS) ZRHAMICHIRKESETRIBEE
FIE S D DSS KIGRET V& Tz 9.

[ 2R

ERCRMRE, faE R AR X OME MO 8 D
HIREELZ AT BTz scRNA-seq T — 4 & #i6
%, BHIERES OB 2 N SIBEMERIBR
BE TR LT EZ A, CD46 3 X1 CD65 )Y EFz
FAMET, F2R DSREAMIE THRBEBEML T,



F7o. C7HVERIPL THRILNME T LTV, IRV T,
FRENOHIIEED & OHIFFE CIBLALNRH D D
DERETT B0, L0 REZSIRY 7 > N iR
WraiTo72, CD46 3 X1 CDS5IIRIED & 51815
PERIGZ BRSO TIE MR © ERER TH -
ToA, REWGE RGO E R T RIS
BEANRO LN, CD565 IZENTIEI7T Ly b
AR CHARICHEBESEIML Tz, —F. C7 1%
WNT2B+H IR OY 72 > b 1 DT 8 e 7
THA U EFBL TS RSPO3HIRMEL ML TH
BUICHRBLME T LTz, 2D OE ORI,
ETNEYTHRIETE D0 ES50% 7 » b DSS
KIBRET IV THREEIT> T D,

[(B%2]

i N & AR R NG K B OfS i E AR K 2 &
BEHL L 7= scRNA-seq T — & & AW CHEARES
BB OFRBLA e 2 2 & TIRIGHERIBR DR
REICB T MRS LTV D 0 E S kit L
Too ZORER, JWERPTICE T D MRS E S O
BB A RF L, MREHEE - CD46 3 X O
CD55 DFBL EFANRD Bz, Tib OFERIT,
TEMEL ST AlIR D b RIGH 2 RET D 72012,
IO ORI TFREADNFEI NI RERNH D L E
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ABND, &I, HBMERERMT O RSPO3+
MAEF AL T O7 OFRBIMET T2 2L b L0
(2 L7z, BB RERICKIT D CT O&ENTIASET
WETRV, L L, BRZIRSARLEH B AITBNT
C7 DFED =\ W EE T AAF RS S < S K
ELTENTW D ATREEDNRIE S LTV D Z LD
1010 JEFHERWGRIEIER D RGBS AFIEY A 712
b5 b R EN D,

[CHik]
1)

2)
3)

4)

5)
6)
7)

8) Yuhan Hao. et al. Cell 184: 3573 (2021)
9) [MMYeE ., £GaE000 46: 231 (2023)
10) Chen Z et al. Front Oncol. 10: 1532 (2020)



C3 BIEIZHIT S 1H C3a & properdin

KB IER] D20 AR BLY gk EM DD R mR O, I ER S, IEE R 2, & 15 D2
Al w2, ik ERES, HE #EY, L LR,
H AR — R R B M R BRIR B % /C3 BHE 2 A — MR L —7" 7,
HAMR R ME T e Y27 h T —79
V4 B K R FEBEE SR TERE o AT MEHRT, DfE s
DAL ER R 70 FBUR B, YBEETRRY BRRRE T,
SIEJIEERL R NRMEEIE fEBRES - BIRMAEM R B, ORBXRT: BIEPEL, DB AR—RPERRE s %
KRB RIC3 BIE A — MR VL —7 AR FESRET R =27 b —T

Serum/Plasma levels of C3a and properdin in C3 glomerulopathy

of the Japan primary MPGN/C3 glomerulopathy cohort study (MPGN/C3G-CS)

Masashi Mizuno!?, Hiroshi Tsujimoto?, Masafumi Suzuki?, Katsuki Ohtani¥,
Naoki Nakagawa®, Sawako Kato?, Hangsoo Kim1?, Shoichi Maruyama?, Yoshitaka Isaka®,
Yoshihiko Hidaka®, Norimitsu Inoue®, the MPGN/C4G-CS research group?, and
the Japanese association for Complement Research project team ®
D Department of Renal Replacement Therapy,
2 Department of Nephrology, Nagoya University Graduate School of Medicine
3 Department of Molecular Genetics, Wakayama Medical University,
4 Department of Clinical Nutrition, Rakuno Gakuen University,
5 Department of Internal Medicine, Division of Cardiology and Nephrology, Asahikawa
Medical University,
6Department of Nephrology, Osaka University Graduate School of Medicine,
Dthe MPGN/C3G-CS research group,

8the Japanese association for Complement Research project team

LxL®ic] [51E]
C3 BHIE I 2000 =LA IZHEME S A7 8 LUVE B ®5 . 201748 A LV 5 FHIZ MPGN/C3G-CS
BTH D, (BER S AL 169 SEF O T, C3EIED I T A Y
AWFETliL, MPGN/C3G-CS & ka9t & LT, —IZAD T EDHERE S U7z 140 BIEIIA R A RER
C3 BE D& gIF D 1L F o> C3a & Properdin (P) D &) 133 fil, BEfs T-RAEMRMA 119 1),
AR S A Y CCTRFT L7z, RRRERER « B EkIF IS, MIREABRA 21T 9 2o

5. EDTA m#Ekin 2, MRS REZIT I 729
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B-1

\Z EDTA 414 H,

HEHEA -

a) MAEEARAEA: @Mifk K OmEd Ba, Cha,
factor I (FI), factor H (FH), sC5b-9. Ifii&H
Pt H HUifh, Mg & O Ed C3a & P,
i Fs & OEERE R BB S T A A : CIQA.
Ci1¢B. CI1QC. CIR. C1S C2 C3 C5, C6,
C7,. C8A, C8B, C8G, C9, CFB, CFI, CFH,
CFP, SERPING, CD46, CD55, CD59, CFHR1,
CFHR2, CFHR3, CFHR4, CFHR5, C4BP,
ADAMTS13, F2, F3, F7, F8, F9, F11, F12,
PLG, VIN, CLU, MBL, MASP1, MASP2
ARDRIE & MEHT - MREERAHRB IOV T,
ELISA |2 &k » CTHIE L7z, £/, Bz FHRAEICIE,
KRB TRITIERE (VT H) 2bHnTT
N — B — T T AN A T,

¢ ZOMDUIEIRFIRT —Z TSV TIL,
MPGN/C3G-CS D7 —# N— A IRk S Tz
T—4 X DEILT,

AHFF2T C3G 1%, primary C3GN (pC3GN),
DDD, C3GN with other kidney disease
(sC3GNITZY L 72V MiEGI & BRSO L CHEHT 24T
27,

P2 WP B SR HOC BT LAF) @ 5 5 C3
A Z HOLTRIE -0 £, 1+, 2+, 3+D 5 BfET
A L

WFZEfmEL  AFgEIE, A BEREAMmEES, H
PN HIENE ST HITEN R i s I/ NN SE RO E NV
b 7efm B ZE B O RGR A FF T BRIRATSE & LTl
FTLTRY ., flx DBFICOVWTEEIZTHELX S
TWno,

b)

d)

e)

Lt ]

1. 140 4, pC3GN L 86%, dens deposit disease
(DDD)IZ 7%, sC3GN (% 6% T o7z, MK LI,
27 —BERERE (NS) 14%. REM/FRHGNE R
11%, 1BYEBRIAEMERE 60%, SMEETTIER JE R

56

(BVEBE R 225 T)(RPGN) 6%, AVERRAEERE
9%. ThH o7, FBITRERE Y 24 1%, BEFFO
C3 BIEDFEHREFFIIIN 2ETH - 12,

2. IffEk L OUME C3a 137 1955.5ng/mL &
122.5 ng/mL Th > 72238 1fifd L O E C3a fHIZ
X, AEARMBEEZRO R 72, MR L O P
DOFEEIZE TN 18.1 p g/mL & 13.7 1 g/mL
THEIITAERIEOFEER (LT, ) 27

(p<0.0001, R?=0.894), C3a & P Of}ic, MLiFT
XA BB (p<0.05) A& G, ME TR
OIpho Tz,

Fo. BERBET —Z 2oV TIE, i - miET
?C3, C4 &P, BROMIFEFF D C3a & €3, C4|Z4HH
BN HAHILT-, F7-. Iy Creatinine (Cre) 1,
JREH/Cre . (UPCR) & it P &35\ FEBEZ A
7275 Cre & OMEEZRBD 720> 1=, WKZHIZ2FET
IZ. RPGN TiiE C3a BN &LV &fEZER LTz,

3. MHHIABS R AR E & OBRIZOW T, ik
Ba &, C3a, PIZHBEARH Y, Mm% Ba & PIZHHES
R, £, MiF/msE Csb-9 & C3a ICHHEA%
T3, 1MHE C5b-9 & PIIA DM Z R LTz,
Fio, BRZWSFEOF T, MiFH C3a, IMiFE L
O PIZFEEITA N2 T2,

4. ZWiRE IF Frilo C3 ihaE & ORFTIx. LYK
TRl CHOGIREE DS TN B> o 723 BRI D
Cre fii & UPCRHEIZ L 5 ZX3B O b h o T, fifi
(RBEEE A & OFE T, Mg/ Ba iX, C3 1L
B 3+T, 1+/ 2+DEA IR T RV RfEA R~
L7z, C3a, P & C3ILE~DRAEILRD Lo
77

5. FiRBIEIER TRRARE R 6 | Bk CTOREE O
C3 BIE DR KN H#E OMF < pathogenic 723U 7 b
RO BN hoTtz, TR/ BREHLE (O MR R



BT DOVT 72 pathogenic/unknown NYT M
BLEYGOEFICERD BN, Lo, MG/ miE

C3a, PEIZ., 2OV T v FOFETHEZEITR
O LR No T,

[&%2]

KREFFETIL, —RWFGED E & DIZHITL T, C3a

P C%A\E\\%éff\ C3BEIED T IV —THEk
SNTIEFNZ DOV THRET Z21T 5 72,
fiF & MR EIZOWT, &b b0mEEHNTE
(ZITF CFHEA FRE L B A b7, —H T, C3ald
Mg & MAEOREAITRE < fH C3 & DREFREE
(CERNC L > T & i & DB 28 8ie 5 ATHE
PERE 2 b, 72, C3afis’ RPGN THE%
Y E bW T RIS O R B D L D
o,

AWFFEIT KD | FARESE Sy
fanknown @ L7 /8 X R SRR L 72K 5 O
FNZRRD HiLe, ABEIFEHE L7z C3a, Properdin
7@ O TR BE R B O & OB A 2
27,

LrL, JEFI¥, F#iZ DDD OREFIEN D72 < |

Properdin %,

F® pathogenic
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Flo, SEITHMEBRK R TH Y, 5%, BRI
Bk Lo s e B2 b, Al Kk
WHIEREMT 2 Je1T L CORERME TH D03, A% — I
WHIE L BDOETRRIIT 21T VIET 2 T ETH D,

U
Properdin (%, Iy & MFREICOWVWT, EH5
ORI ZE VT HIZIER Rl flEE & 5 2 bz,

Eirid

AWFIEIE. H AR
WHgE L LT Thivic, £z,
LD LIE, TV 7oA BEE LTS AR
HikFROMEmAE CRED ., BV, EEY
BRI B A B S A R R EEURIT e
TEPEZ BRI R 2E) TEER IR R BRI R+ 2 &

H AB g & o IfF
NIV T Y AT 77—

e OXEEZ - GREFE S : 20FC1045),
[ 3Ciek]
1) KA, . BAMERERICBT 5, ik

TR 10HBE OEE L ZN %@f&‘ﬁﬁﬁ%m. EGIEN
56: 13 (2019)



B-2

ANCA BEER R B M5 OIEBR A SR ORh H & B REmT

EiE AN VA R REE DD JNE R A EE Y WHE BRI,
WE REY Ik ek, BH &m&?
DHFCERLR Y S IS R E M E X — . DHGUERRY SR A S
IFRERRANEFERE 2 — Bt 7 — BN - Mg eRiss

Extraction and functional analysis of circulating immune complexes in serum of patients with
ANCA-associated glomerulonephritis
Hiyori Takahashi?, Iroha Okano?, Tadasu Kojima?®, Sachiko Iwama?®, Takahiro Uchida?,
Muneharu Yamada?®, Kazuo Yamagami®, Takashi oda®
D Center for Experiential Pharmacy Practice, School of Pharmacy, Tokyo University of Pharmacy and
Life Sciences, 2 Department of Clinical Assessment, School of Pharmacy, Tokyo University of Pharmacy
and Life Sciences, ¥ Department of Nephrology and Blood Purification, Kidney Disease Center, Tokyo
Medical University Hachioji Medical Center
Lxreic] 7 A% /7 v —F /Ll Rheumatoid Factor Hiik
ANCA BHHEE R AAGN)ZERMICEIE TTHA  (mRF Hifk : BRI L 5 5) 2 VT A L 77
BOGHEETHEBRRIEGIE 2 2T 2NERETHY . =T 4B 7 52fER L, BHEMENS, HBFEERE
FEA 7 T T B HUARIEE O 22 A AT R SR BRI IEIC XY CIC 2, fhiH L7z CIC I3 - ik
Ruae 2T D, ME~OMELEBIZTLALERS A LBR% . Western Blot 12 & 0 i/t 217 - 72,
WEHEND, TERMARDOBEGITER I TWiho 7z S 62 CIC L EFE MG E % KH S+, ELISA
D OEAEBE T L TORFN ORISR A2 L IBICE D Cba, C5b-9, iC3b DREZHETH Z L
ToHIARTE LS AAGN OJFRREICEE 59 2 F e T, CIC OHARTEMHALRE 2 3 L 7=,

STV ERK TS Coa 2 BRHEAR (7 /3=/3) (i R ]
DRBRIEIS I SN D K92 oT&E 2 2, — Western Blot {£D &R % X 1 (2779, Hit MPO #i

i, B IZLRTOARES T AAGN (2B TIfLEH K% iz blot TIEEMATHK 52kDa, — &
WCERICERAEEGERCICO N B &, CIC © KT 60~80kDa M /X R3FER S iz, Ft IgG Hilk
el ANCA OFEIHFUR~OBFED @ ok & %z 7z blot TIXARIATH 52kDa 4T DFRV
BRIRA~TEAE L CWDHIRRL D D37 — 72 B | X2 RO, 90~100kDa, 220kDa (2 /3 R23
TR AT LTS b o EEME 2 A L 3, HEn7e, £z, filkoIEF e b IgG &Btt= o b
Z 2 TCARMFE T CIC ZfhiH L. Z DMy & — L& U CRBRICAENT LA CAZE O\ R % ffEaR
CIC T & D Hli TG PEALARRE DT 21T > T2, L7,
(] ELISA £ TIE R TOMAERS T, PBS K UUER
MBITHAERRKFENEFERE X —T 2010  IgG LSS EZ L DI CIC UGS h 0
E5AMND 20194 11 H £ TIC AAGN L2lrsh IO MCEWREZ R L (K 2~4), £/, T~
LIRTOMETT CIC DIFENHER S LTV D 5 i, TOMEESTICBE LT L — 4l EDTA, EGTA
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ZMZTROG S HTz & T AMmE TR KGO
il 25 i & Tz,
[B5]

Western Blot 112 X 2 fi#trfi 226 AAGN &
FIJEHIZ CIC MFAE LZ DR 2 MPO &
I[gG(ANCA) TH 5 Z E RN~ T2,

ELISA I X 23l Cid. flARIGHEkI - T
PEAE S5 AT ORI DY PBS RIEH 1gG & X
JESHTRELID S ERLTWAZ EnbiH L
CIC IZHRIEMALRER DD Z L Wb hoTz, FToy
EDTA, EGTA |Z X 20 EBROFE R 5 Sl ik

HCHRRSICOIIEY | I A LTl
L L B bR B,
[tk

AAGN O H& Mg T 121 MPO & IgG 7Bk D
CIC WEFENDH Z LAV LT, i L7 CIC 1%y
BRI A A U R 2 15T L 5,

1 Western Blot fii 5
L L MPO $ifk, £ @ $1 IgG Huik
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iC3b Conc(pg/mL)

35
I 2
(S
R 20
=
M 15
" I I

5

EDTA+CIC EGTA+CIC

21C3b ) (u g/mL)
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CH50 change after biological therapies in patients with neuromyelitis optica spectrum disorder.
Hiroshi Kuroda???, Kimihiko Kaneko®, Yuki Matsumoto?, Chihiro Namatame?,
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[IxCoic] o7, BRI AIBR LA RT O CHA0 ([ZITRER 24 78
T TR VA GURERARR AR AR R T Dot h, BEBRMGT: O CH50 134T C5 # (9
2 (AQP4+NMOSD) (% B fla~EE /M, IL-6 AT 10 AKdwi) 25 GCHIS #F (P 9ufil 55.8, #iPH 41—
RIFMEIC B CHURZEA L. MiRATEYEIC T X b e 82.1) B L UWL CD19/20 (52.5, 40.1-68.2) XY
PA MEEZ S oI PRMPRIEMIEETH D, A EIARAE T P IL-6 B (40.1,31.8-54.4) % GC+IS
HFIRREICAI L T CD19/20, 116, C5 #{Z L5 2% HLVABZERMETH T,
AR BB DS BRFE SR TR R A R L T
%o ABFIEIE Z O OAEY R RBER I K DA [(E%:]

EE~OEBLEALNCTLZ 2 HE LT, Pt CHIBEITFER IR\ TR NI R 2 #)
LTz, $1 IL-6 1RiITfE ~ ofiieic 3 2 1Ef %
[FiE] U C RS IRPEA B T ONEMAL 2 3H L T

BIMER TV T AQP4+NMOSD (2Ll % L#E 2 bz, 5t CD19/20 1AL H CHUREA %
Al (L Co==2 U R~T, 77V R~7, Hll-6  MilT 25— CHRIERICHT BT DR B
=% rZ7 VU X~7, fii CD19/20=4 XY X~ b, ZvaainF ad R KOl Fl b
VYFx o~ 7)) BEALBERBLOREABE (7 ERCHTL2ZHERIEREZET 25, fRIEEIC
AT ad KRB L OEMfFIEHR=GC+IS) KD O NREEE RE IR0 T,

o CHB50 (i sk HAEME : 31.0-48.0 U/mL) Z I L,

TRPRBEM Chelig L7z, (i
AQP4+NMOSD (Zx3 2 HH THIRED 2 B Ht
DR 3] C5 1GHR LIRS 2 A AIS PEHI 3. Pt IL-6 151X

KI5 1L 36 44 (L 89%, AF b h JL Al 57.5 77%) IV IRTEPEIN I B 2R L7z, 1 B ffais, 7
Tholz, FIREHO NP CE N 44, HLIL-6 v a T aA R KOG BnHIA X B 22 Al ATS
73114, HLCD19/20 72 4 4. GCHIS R 174 Th PEIHIN R 2 R S 2o T,
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Predicting Relapse of Neuromyelitis Optica by Complement Factors

Keisyu Murakami?, Katsuichi Miyamoto?, Hidefumi Ito?, Norimitsu Inoue?
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FARRERER (NMOSD) 137 A b A hZ
HHT DKy 2T ¥ X7 E aquaporin-4
AQPAIZxIT 2 AHCHIKIC L > T . 7 A hrHAa
FMBE S AL, BARROFREICEE 2 G SR 2
HRIKEBRTH D 1), NMOSD DOJFHEIL, fifi23RY
H L, Cb5 IZx4 2HARRAINHRETHHEE LT
KRINTWDN, FEMREHEFIIAHATH D,

AT 2 1, A L T OIS R O HEiE
=T OIEMEALS NMOSD ¥ FBI% B |2 B3
THDHZ EEHABLMNILE 2), NMOSD Tl
R R OKIEIAN - TH D H N7 (CFH) 2
KFLTWa 72w, Hfb~—H7—Tdh% Ba
AU RERARDIEM L~ — 1 — T % sC5b-9
b AT D,

AFEFRTIE, ZThbHOHKRRKE L NMOSD 71
% & OBEIZ OV TR L, MR O RIE RS R
725 NMOSD O3 Y 27 2 T4 %,

[J71k]

BRRHCERM L, 0%, N FREFEH DT
3 M7 v —7 v 7 Lz NNOSD35 il (&%
3240, B34, VH 52.0 k. ISR ]
[#] 5.4 45, EDSS H19uf1 6.0) Z Xt L Lo, fHx
DRAFIMIEDN B, R OEM L~ — I —Th
% Ba, fil#fIA 1T 5 CFH, #&RAMIADIFEME(L
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~—H—TbH% sC5b-9 ZME LIz, MEHEIEMR
BORR Mk, EH) CERTHRITZRED v
TINDHE A E TN Lz, ABFTRIEHEE O fi BE
ZEROEKBERFT,

[ A

sC5b-9 & sC5b-9/CFH I 1 & D FIE MK &
MBI L7 (B 1), FR% 1ERTROFREISH -
TRER (144) Lo RER (214) %
Wi L7z & 2 A, HITHEZD H 5 IR RK 11
7einolehy, Ba/CFH fE (FidH 0 23.9147.3,
F¥72 L 5.3+2.5) & sC5b-9/CFH i (F%H Y
18.1£38.8, H¥/L 1.7+1.7) THEZEZRD
7= (2 2), Hx OREFIT1LAELNOERD A7 %
atd 5 &, CFH MEHELL 2L 72.2% 03 F38
L. 72 Ba 23 EYE(HER T H AL 100% 5 L7z,
—7J7. sCbb-9 DNAMEELAT /2 & 78.9% 3 i3
7. 2> CFH 2 EfE TH AL 86.7% FH% L 72 h

>77,

[&252]
ZHETIZNMOSD OAA F~—h—fEfi L L
T. NfL X GFAP 7 E @5 Tn5 3), =
NHITEEE N & OERNICTHAHTH Y | FIFREORRE
EENAOTHICHLAEHATH S, WITNLEERL
LCHEBENMRINTND A, il 2 OREFIOFFMH
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(WD Z &3 L, iR TlE Cha & R ETEE)
PEOFBINZ DV THE SN TWD A, ERZENK
& il 2 OFEF OFHMIZ WD Z EIXEE L 4),

Alal, Fex B LTz 3o A~ —J1—%, NMOSD
R O MR A TRITARIR 7 2l E X, 20
JEBIDAHOEIRY A7 NERITTE D720, FR
TBH OIGEIIEIRICH HTH 5, Limitation 13,
FEBIE D722 & HERARD EDTA g+
FALTIE RN ETH D,

B
sC5b-9 & sC5b-9/CFH 1%, % D% O I HE
EIEDOFREZRD T, fHx DIERTIX, RO

THNZIX CFHIETREHTH Y, HEEZRETHIC
1L sCob-9 IK FIMAEHTH -T2, S 572 DIENIK
0)%*,%2)3“\‘%}/63@50

[SCHik]

1) Weinshenker BG, et al. Mayo Clin Proc.
663-679 (2017)

2) Miyamoto K, et al. Front Immunol. 14:
1090548 (2023)

3) Kim S, et al. Neurol Sci. 45:1255-1261
(2024)

4) Piatek P, et al. Front Immunol 9:1694
(2018)

92:

£1 FRT—% itk (r i)
Ba sC5b-9 CFH Ba/CFH sC5b-9/CFH
i -0.072 -0.234 0.270 -0.143 -0.124
TR A -0.020 0.082 -0.024 -0.031 0.038
AR BT % 0.076 -0.008 0.382 -0.073 -0.078
it B -0.271 -0.292 -0.269 -0.127 -0.139
EDSS -0.06 0.12 -0.26 -0.10 0.01
144 | 0.077 0.108 0.191 -0.075 0.010
ERERR 0.14 0.26 -0.33 0.15 0.16
1 4E4% 0.192 0.586 -0.305 0.393 0.571
EDSS : #a& s R R EE
£ 2 % EUNOFRA B OIRK T
BHRHY (144) HIeL (214) p fE
Ba (ng/ml) 2490 + 1500 2085 + 1573 0.372
sC5b-9 (ng/ml) 1402 + 1428 662 + 829 0.072
CFH (pg/ml) 309 + 248 391 + 166 0.059
Ba/CFH 23.9+43.7 53+25 0.050
sC5b-9/CFH 18.1+38.8 1717 0.022

Mean = SD, Analyzed by Mann-Whitney U test
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dA LD, HiE 2, AL BEY. B #Z Y E OBAO, il R0 R
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Case report: A family of atypical hemolytic uremic syndrome involving a CFH-*CFHR1I fusion gene
and CFHE3-1-4-2 gene duplication.
Hirohsi Tsujimoto?, Yuko Tasaki?, Tadafumi Yokoyama?,
Yoshihiko Hidaka®, Noritoshi Kato#, Taizo Wada?, and Norimitsu Inoue?
D Molecular Genetics, Wakayama Medical University,
2 Department of Pediatrics, Kanazawa University,
3 Department of Pediatrics, Matsumoto City Hospital,
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Tt wi] PREIESEWGERE & Bl LIMSER R O%RIZT 7 ) A~ T
RIS MR FEIE R (aHUS) 13MIAME &5 21T o7z, fWiRiddesE L, mEkd - g2 17
PEOMARERyNLERE (TMA) TH 5, FPHOE  F=vEbEE L, BEE%L 7 7Y XA~vTR 5%
%128 CFH, CFI, CD46. C3., CFB7: & Otk s Mkt L7z, ABRIGHE & WA T Lilts 1 & i L 7=,
TORMAND T MERATDHEIND N,

CFH::CFHRI &8s 172 EOMEENSY 7 0 b3 (BB FRHT - R AT

JRK & T2 DIEFIOFE B BN TWD D, AE] AR RT3 & DNA WFZEATIC R % 42 H

aHUS JEFIOFRIZE N T, 3 I 5 Kt L %Nt L7z (f# #1815 1 : CFH. CFHR5. CFI. CD46.

ORERESY T2 N ERE L7200 THRET D, C3. CFB. THBD. DGKE). J/{/3 0 7> M
HENRo 72708, CFH exon22 ([ZHEEEAL A B

[ f5i] ] iz [FE S FHEIZ D>V T MLPA ¥, PCR, ¥

8 MHA I, 1 HMFHRT 5 TR L | BER, EX VH == = A EFT\, CFHexon22 & CFHR1

RNEEZBOFEN ORI ABL L 72 o7, MEHRAE D exon6 ? gene conversion B LN CFHRS3-1-4-2 ®
fEH. Hb: 6.5 g/dL, PLT: 7.0x103 /uL, &2 L  @EEZHRE L. T OB E2RE L,
7 F=2:1.27mg/dL, LDH:39321U/L, "7 7 FIEN TOMRA S Ehi L7z, WE O Y PiRIMmEK
mEvs BELT, 7 — o AR, BHIEARIC IR TR DHETH o 72, RITHERA 30 KT
et R MR 23RO 7=, MR CHEEBFHRELH TR BARICESTEY . TOZANCHOW TR FREHT
3, ADAMTS13 IEYEIZIER . Y VRMmEkE 2Lzt A, B LR U< CFH:CFHRI #
MERER OFERDGE T - 72 2 & 6 IEMA P ik BEETERD, MR BE—Th o7z,
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CFH ) = — R4 24K H K+ (FH) 1346 (A< 4
KFoD—>T, ¥ 60 7 /6D short
consensus repeat (SCR) K A1 2723 20 fH¥E&» - 7=
HiEEZ L TW5, N RO 4 50 SCR L+
KO 1T C3b X C3(H20)IZ#5E L. C3 #irfft
B3R D Bb DL T K= 7 77 2 —L LT
B) < 23, MM DA Tt C RmiRlC
&% SCR19, SCR20 » iR m OIS T 5
ZENHEETH D, ABIT CFH LGB TF%2F
pk L7z CFHR1 % =— ¥ % FHR-1 &EHIZ 5 2D
SCR 5720, C K SCR5 X FH @ SCR20 &
mEWAREMEZ A LT 2, KTl FH @ SCR20
a— R$2% CFH exon22 & SCR5 #=2— K9 %
CFHR] exon6 @ gene conversion ({2 L1V, &S
=255 FH ¢ SCR20 IZMalE Iz &3 % Mk
MEE S OICldRim o C3b & ANEMHET
T W M AIEM L2 Z LT aHUS Z38JE L
TeeEZOND,

aHUS O & LT, ZhETH CFH:CFHRI1
A BT 2T 2 EEOMIE Y 7 o R
ENTWD Y, CFHBIEF &7 T AX—%BT 5
CFHR &5 113 CFHR1 7% CFHR5 £ THEL.
Wy CFH L HEMEDEOWERA L S END
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e, at =AY 7T NOEENY T U MRS
DT NEEZLND, ABITRE L CFHR3-1-
4-2 DEMAITR EITHE N 72\, FHR OREIZH S
ITIRWESY S H DA, FH L Bia L CRlbuE Lic
e T 52 & THEROEMLIZEE L T D &
INTEY 9, KD aHUS FIEIZE D> TV D Af
REMED B 5,

[ 7

aHUS OJFN & 725 CFHCFHR1 @& #E a1 &
CFHR3-1-4-2 D&% 3 RISV IRETHF
REHE Lz, #EANY 72 Mkt —27 =
PF—DHTEHRETE RN EEH D7D, MLPA
BEGUHMRBIR TR ZEICER T L L5
b,

(3R]

1) FEBRE MMk R FIESEEARE (aHUS) 2 A R
SUEZ B 2. FEIRIS MR R S R (aHUS)
LR A R 2023, HUTEFAL

2) Li X et al. Mol Immunol. 145:43-49 (2022).

3) Piras R et al. Front Immunol. 13 (2023).

4) Cserhalmi M et al. Semin Immunol. 45 (2019).
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Roles of complement system in immune thrombocytopenia
Kenji Oku?, Risa Shindo?, Ryohei Abe?, Kodai Suzuki?, Atsushi Ohsaki?, Yoshitaka Miyakawa?,
Eri Shishido?, Hirotomo Asakural, Kazuma Ino?, Yoshiro Kanayama?), Yasuyuki Hasegawa?),
Tomoki Tanaka?, Yu Matsueda?, Tatsuhiko Wada?, Sumiaki Tanaka, Kunihiro Yamaoka?
DDepartment of Rheumatology and Infectious Diseases, Kitasato University School of Medicine,

Kanagawa, Japan,

2Department of Hematology, Saitama Medical University Hospital, Saitama, Japan

L C®iz] bREtEITo 70, 2 b EDTA A28 L 7=,
MG 1/ B iE (pITPs primary ITP) Pi Clq Piik, C3a des-Arg., C5a des-Arg. factor H,
X &M 0 R M R AE TH D, BIKZREY:  Bb, sC5b-9 % ELISA & THIE L7z, pITPIZBIL
SiE 72 k‘“C“?6%‘{f’?—ﬁ(ﬁﬁud%ﬁﬁ’)f%ﬁtfé1'§'J753%E) Ti, BES, SRR L 7e, AT ik

7o CIRREE B N EE A2 5] 2 LIX LILRE 5, pITP @ B<3X104 /uL | 50%LL Lo i/ B % 7

JRREAEBIC BT, /MR EERIC T2 B G =bo, EREbEET L0 L EER Lz, T

?LMK@F‘:EK‘ KON R K 2 O Bz EK IS 12 CR (Complete Response, ML/MiZE>10X104/u
FEENEfRINLTEY, Tnbic Cl HEEsEsh L). PR (Partial Response, HL/Mi%r 3~10X 104/

D& Lol i B o E A 2 o & L w L) ZHrHE LA L7,

LG LTS Z AR STV S 12, L

L. ZHVET pITP (31T D AT OHEFEA 22 fbT (i 2R

IZEN TR, R pITP (N=23) . SLE/APS (N=20) . HD (N=7)
MHEIL L7, pITP & SLE/APS. HD 0 H#75 &
[J7i%] %, FElR(h g fE) 76.0. 47.0, 31.0 (p<0.05). PERH]

2022 -5 2024 FIT T EERRFEB IO (BPE%) 43.4, 10, 57.1 (p<0.05) TH -7z, I
JEHRRPICERE LI BE R E Uiz, W, AR 35 C3 B8 X C4 flid pITP & ik LT SLE/APS T
AL R R P m IR B2 CRRE 7 GRRE 5 AREINKD 2 72(p<0.05), pITP IZH\THL Clq #t
B21-236), pITP HF . <& U CHIARIEMAL2 R (KM, C5ades-Arg DA E R EHZ B DR 7203,
EY T, 2o H SN/ IR 2 fE O, C3a des-Arg |3 pITP & SLE/APS ®i 5 T HD &
LEHMETY T~ h—FT ABLOFERER D VIFER WL CHEBICE» 72 (PRfE : 215.3, 125.5,
REMRERE (SLE/APS) #Hv, 72w A (HD) © 55 ng/ml p=0.02), 7=, pITP THD & iz LT
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sC5b-9 DA E /2 L 238D 7= (P Jufi:143.7.176.8.

116.6 ng/ml p=0.03), —J4 . Bb, Factor H i% 3 #f
THEHFHR AR ZTR N o 723, pITP X
SLE/APS TlE—&BIC mfEfl 2 38D 7=,

C3a desArg, sC5b-9 flEILENMEW DA 70 & 3 5 fiF
Mizbmhroiznd, B2 PR AITEWEIIICSH Y |
BRG] CIE I RIS 2 ME T o 72,

[(&%2]

pITP TH#AY72 C3a des-Arg mfEiE., BRI
DAL, WEERRA T Y = Az 5 b4 % A ek
Wb, £7c, SLE TIXHBROHE L 725 Z L35
HiLd Y, sChb-9 mfEZ R L7zfBlO—E T, MRk

FREAE NI X 2 I N o i/ MR E S D,

pITP TixsuEbiits tbicbhr o RARTT
VO RARAEBNERIC K B I NRE AR T D3R IR D TR
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MR TR RIS AL DAEAE DR YE 72 EAR R b L
R % SRR\ I O TUE & 2k Ui/ MRS IE & 5 5
RS E L EHEL TV D,
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pITP (2 W\ Tk, AN B W T H ARG
BT DIEBINTFAE L, C3a des-Arg OFHL LN K
B Th o7,
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1)Broome, et al. Blood Adv. 28;7(6):987-996, 2023.
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[Introduction]

Sutimlimab (SUT) is a humanized monoclonal
antibody, inhibiting the classical complement
pathway, approved for the treatment of hemolytic
anemia in cold agglutinin disease (CAD). The
Phase 3 CARDINAL (NCT03347396)
CADENZA (NCT03347422) trials assessed the
effect of SUT in patients with CAD, with and

and

without a recent history of transfusion. A post hoc
analysis of data combined from the Phase 3 trials
was conducted to examine the efficacy of SUT by
exploring the differences between subgroups

defined by baseline (BL) anemia severity.

[Method]

All patients enrolled in CARDINAL (n=24) and
those in the SUT-treated arm of CADENZA (n=22)
were stratified into subgroups based on their
hemoglobin (Hb) level at baseline: mild (>10 g/dLs;
n=10), moderate (>8 — <10 g/dL; n=29), or severe

67

(<8 g/dL; n=7). The following parameters were

compared across subgroups:

e Changes from BL to treatment-assessment
timepoint (TAT; mean value from Weeks 23,
25, 26) in hemoglobin, bilirubin, and
Functional Assessment of Chronic Illness
Therapy (FACIT)-Fatigue

e Hb, bilirubin, FACIT-Fatigue levels over time

e Time to >1.5 and >2.0 g/dL Hb increase

[Result]

At BL, the mean (standard deviation [SD]) age of
patients was 68.5 (8.9) years in the mild, 68.7
(10.5) years in the moderate, and 67.3 (9.9) years
in the severe subgroups. Two patients in the mild,
eight in the moderate, and six in the severe
subgroup had a history of transfusion with a mean
(SD) number of transfusions of 0.9 (0.7), 2.2 (4.6),
and 6.3 (8.3), respectively.

Mean (SD) Hb levels (g/dL) at BL were 10.57 (0.39),
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8.85 (0.50), and 6.46 (1.16). Mean (SD) increases
from BL to TAT were 1.70 (1.55), 2.81 (1.53), and
3.49 (2.89) in the mild, moderate, and severe
subgroups, respectively. The numerical magnitude
of improvements in Hb generally corresponded
with severity of anemia, but was not statistically
significant between subgroups.

Mean (SD) BL bilirubin levels (umol/L) were 46.59
(17.16), 38.48 (15.22), and 77.17 (41.62) in the mild,
moderate, and severe subgroups, respectively.
Mean (SD) decreases from BL to TAT were —26.08
(15.26), —25.49 (15.35), and —37.51 (18.03) in the
mild, moderate, and severe subgroups,
respectively.

Mean (SD) BL FACIT-Fatigue scores were 37.89
(11.83), 30.53 (11.40), and 30.86 (11.63) in the mild,
moderate, and severe subgroups respectively. All
BL scores were lower than the general population,
highlighting a burden of fatigue even in patients
with mild anemia. Mean (SD) increases from BL
to TAT were 7.25 (5.92), 10.67 (13.56), and 9.37
(11.74), in the mild, moderate, and severe
subgroups respectively, all indicating clinically
important change of >5 points. The reduction in
bilirubin and improvement in FACIT-Fatigue
scores were seen across all three subgroups, but
these changes were not statistically significant
between the three subgroups.

SUT had a rapid effect on Hb improvement across
all three subgroups, with no statistically
significant difference between groups. The median
(95% confidence intervals) time to Hb increase of

1.5 g/dL was 3.14 (2.71, 3.29), 3.00 (1.14, 5.14), and
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1.14 (1.00, not estimable [NE]) weeks in the

respective subgroups.

[Conclusion]
This analysis

differences in Hb, bilirubin, and FACIT-Fatigue

demonstrated no significant
score changes between the anemia subgroups in
patients with CAD treated with SUT, though a
trend for greater improvement in Hb with
increasing severity of anemia was observed.
Regardless of the disparity in patient numbers
between  subgroups, clinically meaningful
improvements in Hb, bilirubin, and fatigue in
patients with mild anemia, and the rapid Hb
improvements in patients with severe anemia,
further highlight the benefit of SUT treatment

regardless of BL anemia severity.
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(X U]
Paroxysmal Nocturnal Hemoglobinuria (PNH) is a
complement-mediated
by

rare, potentially fatal

hematologic condition, characterized
intravascular hemolysis (IVH), thrombosis, and
bone marrow failureV. In Japan, standard of care
involves treatment with C5 inhibitors (C5i), i.e.
eculizumab and ravulizumab, which block the
complement protein C5 restraining IVH and
preventing red blood cell (RBC) destruction?. C5i
have been effective in improving clinical outcomes
and providing patients with a normal life
expectancy. However, some patients continue to
receive routine RBC transfusions while many are
hospitalized for severe symptoms of PNH, such as
persistent fatigue. They also spend a significant
amount of time receiving infusions of C5i. Indeed,
recent research suggests that there is still a
significant unresolved humanistic burden in
patients treated with C5i in Japan®. In this light,
the present study aimed to provide an adequate
understanding of the long-term disease and
socioeconomic burden that PNH, under the C5i
landscape, exerts upon the Japanese society and

the total affected population.
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[5iE]
An open-cohort, dynamic, incidence-based model
simulated the lifetime health and monetized
socioeconomic burden of PNH in patients using
C5i in Japan. The lifetime horizon reflected the
average life expectancy of patients aged 18 years
and older in the country. Relevant data on disease
epidemiology, demographic, clinical and
socioeconomic characteristics were collected from
the 2022 Adelphi PNH Disease

Programme (DSP)™. the International PNH

Specific

Registry, the Statistics Bureau of Japan and other
published The

sources? 8, clinical outcomes
experienced by the patient population were
defined as a) the number of RBC transfusions, b)
the proportion of patients with moderate-to-severe
fatigue, c¢) the number of hospitalization days and
d) the time spent for C5i infusion. The outcomes
were linked to productivity losses, which were
measured as lost productive hours of paid work
due to absenteeism and presenteeism and unpaid
work, due to activity restriction, based on the
Work Productivity and Activity Impairment
(WPAD) Questionnaire and a set of plausible

assumptions, validated by experts. Total hours

lost were monetized using average wages per hour
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worked, according to the Human Capital
Approach (HCA)?. Scenario analyses examined
the impact of different time horizons (5,10,15
years), the application of a discounting rate, and
of an annual Cb5i discontinuation rate on the
results. One-way sensitivity analysis investigated
the variability of results for a +20% change of
parameter values. Probabilistic sensitivity
analysis generated 95% confidence intervals (CI)

and assessed the overall robustness of the results.

[ R ]
In 2023, there were 1,200 prevalent patients
diagnosed with PNH, of whom 1,040 received C5i.
At the end of the modeled lifetime horizon, 30,741
(95%CI 26,466-31,532) patients received C5i. The
total health, socioeconomic and monetized burden
for the lifetime horizon in Japan is shown in Table
1. On average, a patient receiving Cbi experienced
8.31 hospitalizations (95%CI 7.89-9.53) with an
estimated total length of stay (LOS) of 62.6 days
(95%CI  45.6-82.3) received 454 RBC
transfusions (95%CI 44.1-51.3) over the entire

and

lifetime. Table 2 summarizes the results per year
for the total population and the average patient on
C5i1. The average monetized socioeconomic burden
was estimated at ¥210,178 (95%CI ¥182,959-
¥238,251), per patient on C5i, per year. Applying
a C51 annual discontinuation rate reduced the
base case total lifetime monetized socioeconomic
burden by 3.28%. One-way sensitivity analysis
showed that the time spent for C51 infusion was
the main driver of the monetized burden per
patient results. Probabilistic sensitivity analysis
results ranged from -18.7% to 9.9% of the base

case analysis results.
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Lot i
Despite the advances made by C5 inhibitors in the
treatment of PNH, unmet needs remain. These
therapies primarily address IVH but some
patients may continue to suffer from fatigue and
the need for RBC transfusions. The analysis
indicated that even with C5 inhibitor treatment,
PNH patients in Japan still face a significant
burden related to persistent fatigue, RBC
transfusions, hospitalizations and time spent for
C5 inhibitor infusions, outcomes that impair their
quality of life and overall productivity. Therefore,
more comprehensive and effective therapies could
fully address the complex pathophysiology of PNH,

improving patient quality of life and social welfare.
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Table 1. Burden of PNH patients

horizon

on C5i in Japan, lifetime
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Outcome

Mean (95% CD

Number of RBC transfusions

379,803 (311,546-460,348)

Number of RBC units transfused

1,006,811 (842,448-1,159,252)

Health Burden

Hospitalizations

255,377 (214,364-299,216)

Hospitalization days

1,925,592 (1,354,345-2,562,367)

Patients reporting moderate-to- severe fatigue

2,119 (1,685-2,586)

Total time spent for C5i infusion (months)

117,762 (94,036-141,129)

Socioeconomic Burden

Total paid work time lost (working months)

534,320 (422,137-656,385)

Total unpaid work time lost (months)

71,035 (58,757-82,589)

Burden

Monetized Socioeconomic

Total monetized socioeconomic burden

¥242,570,115,575

(¥201,160,614,583-¥280,277,008,377)

Table 2. Burden of PNH patients on C5i in Japan, per year

Outcome Per patient, per year Total population, per year
Mean (95% CI) Mean (95% CI)
Number of RBC transfusions 1.22 (1.19-1.39) 285 (236-348)
Number of RBC units transfused 3.16 (2.88-3.42) 756 (628-897)
Hospitalizations 0.23 (0.22-0.26) 191 (162-224)
Health Burden
Hospitalization days 7.52 (5.51-9.44) 1,438 (1,018-1,905)
Patients reporting moderate-to- severe 58 (47-71)
0.07 (0.06-0.08)
fatigue
Total time spent for C5i infusion (days-Per 226 (179-272)
3.23 (2.64-3.82)
patient, months-Total population)
Total paid work time lost (working days- 406 (321-508)
Socioeconomic
Per patient, working months-Total 26.51 (24.31-28.98)
Burden
population)
Total unpaid work time lost (days-Per 135 (113-157)
10.43 (9.58-11.80)
patient, months-Total population)
Monetized ¥182,440,534
¥210,178
Socioeconomic Total monetized socioeconomic burden (¥151,088,567-¥211,713,003)
(¥182,959-¥238,251)
Burden
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Beyond Recycling Antibody®: Crovalimab's Molecular Design for
Subcutaneous Delivery in PNH Treatment

Zenjiro Sampeil-?, Kenta Haraya-?, Siok Wan Gan?, Masaru Muraoka?-?, Akira Hayasaka?,

Taku Fukuzawa?-?, Meiri Kawazoe-?, Yoshinori Tsuiboi?

DChugai Pharmaceutical Co. Ltd., ?Chugai Pharmabody Research Pte. Ltd.

[Purposel

Therapeutic antibodies targeting complement C5
have significantly improved the management of
Paroxysmal Nocturnal Hemoglobinuria (PNH),
with recent advancements extending dosing
intervals. However, the administration of these
antibodies reduces C5 clearance, leading to the
accumulation of C5 molecules in plasma. This
necessitates higher doses for effective treatment
and presents challenges for subcutaneous delivery.
To overcome the limitations of existing treatments
for PNH and other complement-mediated
disorders, Chugai Pharmaceutical has developed
crovalimab, a novel anti-C5 antibody designed to

efficiently inhibit complement C5.9:2)

[Methods]

An anti-C5 antibody with inhibitory activity and a
pH-dependent C5-binding property was identified
through rabbit immunization and subsequent

screening. Through humanization and antibody
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engineering, a Recycling Antibody® was generated.
This engineered antibody featured optimized
FcRn binding for an extended half-life¥ and
improved pH-dependent binding® for enhanced
release of C5 in acidic endosomes. To mitigate C5
accumulation, the surface charge of crovalimab
was engineered to accelerate the cellular uptake of
C5-antibody immune complexes.? Additionally,
crovalimab was designed to have lower viscosity,
making it suitable for subcutaneous delivery. The
inhibitory activity was also tested against several
genetic variants of C5 to evaluate its applicability

across a diverse patient population.?

[Results]

The administration of a conventional anti-C5
antibody led to C5 accumulation, which was
partially suppressed by introducing Recycling
Antibody® technology. Charge engineering, aimed
at enhancing the cellular uptake of C5-antibody

immune complexes, effectively mitigated plasma



C5 accumulation.? This innovation enables a
reduced dosage of crovalimab. Its molecular
design also achieved a low viscosity suitable for a
high-concentration liquid formulation, supporting

the feasibility of subcutaneous administration.

Moreover, crovalimab demonstrated efficacy
across various C5 genetic variants.?

[Discussion]

Crovalimab's innovative charge engineering

directly tackles the challenge of C5 accumulation,
a critical factor limiting the injection route of
current PNH treatments. The reduced viscosity
allows for a liquid formulation with high antibody
concentration at reduced volume for subcutaneous
delivery. This molecular design of crovalimab
marks a significant advancement in treatment

accessibility and patient convenience.

E-3

[Conclusion]

Crovalimab's  distinctive  molecular design
represents a considerable advancement in the
management of PNH. It enables efficient C5
inhibition with a lower dosage and facilitates
easier subcutaneous administration. Crovalimab's
development highlights Chugai's commitment to
innovative drug development, setting a new
standard in patient-centered care and advancing
the

mediated disorders.

treatment landscape for complement-
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Figure: Concept of enhancing cellular uptake by charge engineering to suppress C5 accumulation

Recycling Antibody is a trademark of Chugai Pharmaceutical Co., Ltd.
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Background:

In the 24-week (wk) randomized period of the
Phase III APPLY-PNH trial (NCT04558918),
iptacopan (a first-inclass, oral factor B inhibitor)
showed superiority vs C5 inhibitors and was well
tolerated in anti-C5-treated PNH patients (pts)

with persistent anemia.

Aims:

We report final (48-wk) APPLY-PNH data,
including PNH red blood cell (RBC) clone size and
C3 fragment deposition, after a 24-wk extension

period.

Methods:

Adult PNH pts (receiving anti-C5 for >6 months;
mean hemoglobin [Hb] <10 g/dL) were
randomized to receive iptacopan monotherapy
200 mg twice daily or continue anti-C5 for 24 wks.
In an optional 24-wk extension, pts in the
iptacopan arm continued iptacopan; pts in the

anti-C5 arm switched to iptacopan monotherapy.

Results:

95 pts entered the extension (iptacopan arm
n=61/62; anti-C5-to-iptacopan arm n=34/35). In
the iptacopan arm, improvements at Wk 24 were

sustained at Wk 48, including increased Hb,

81

normal/near-normal mean Hb and transfusion
avoidance. Rapid improvements in these
outcomes were seen in the anti-C5-to-iptacopan
arm, reaching values comparable to the iptacopan
arm. In the iptacopan and anti-C5-to-iptacopan
arms, mean Hb at Wk 48 was 12.2 and 12.1 g/dLL
(SD 1.6 and 1.4; includes post-transfusion data),
and 91.9% of pts (Wks 2-48)

and 94.1% (Wks 26-48) achieved transfusion
avoidance, respectively. The adjusted mean
change from baseline (BL) to Wk 48 in Hb,
Functional Assessment of Chronic Illness
Therapy—Fatigue score and absolute reticulocyte
count was +3.35 g/dL, +9.80 and —106.26 X 109/L
in the iptacopan arm and +3.36 g/dL, +10.96 and
—107.95 X 109/L in the anti-C5-to-iptacopan arm,
respectively. In both arms, mean lactate
dehydrogenase at Wk 48 was consistent with BL.
In the iptacopan arm, the increase from BL to Wk
24 in total PNH RBC (type II and type III) clone
size was sustained to Wk 48 (Wk 48 mean 90.9%;
mean change from BL 26.2%), as was a reduction
in C3 fragment deposition on PNH RBCs (Wk 48
mean 1.97%; mean change from BL —16.1%;
Figure). In the anti-C5-toiptacopan arm, PNH
RBC clone size increased (Wk 48 mean 90.1%;
mean change from Wk 24 to 48 30.3%) and C3
fragment deposition reduced (Wk 48 mean 0.12%;
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mean change from Wk 24 to 48 —16.9%) rapidly
after switching treatment.

6/62 pts in the iptacopan arm had clinical
breakthrough hemolysis (BTH; all mild or
moderate) during 48 wks of therapy; in the
anti-C5-to-iptacopan arm, clinical BTH occurred
in 6/35 pts during 24 wks of anti-C5 and in one
additional pt after switching to iptacopan. No
BTH led to iptacopan discontinuation. Three
iptacopan treated pts had major adverse vascular
events; none were considered treatment related.
There were no deaths or treatment
discontinuations due to treatment-emergent
adverse events (TEAEs) with iptacopan. No
serious hemolysis TEAEs or serious infections
caused by N. meningitidis, S. pneumoniae or H.

influenzae occurred with iptacopan.

Summary/Conclusion:

In APPLY-PNH, long-term iptacopan
monotherapy led to durable responses and was
well tolerated in anti-Ch-treated PNH pts with
anemia. Pts in the iptacopan arm had sustained
improvements in several hematological and
clinical parameters. An increase in PNH RBC
clone size and decrease in C3 fragment deposition
was maintained, indicating sustained control of
intravascular hemolysis with resolution of
extravascular hemolysis. Pts in the
anti-Ch-to-iptacopan arm had rapid
improvements in outcomes after treatment switch.
These data suggest that oral iptacopan
monotherapy may be a practice-changing option
for PNH pts with suboptimal response to anti-C5
therapy.

This presentation was presented at 2024EHA.

Keywords: Complement, Paroxysmal nocturnal hemoglobinuria (PNH), Hemolysis, Phase III
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Eculizumab and Ravulizumab pave the way for rare disease therapeutic development

Jun-ichi Nishimura

Department of Hematology and Oncology,

Osaka University Graduate School of Medicine

FIEERINE R EVIRIE  (paroxysmal nocturnal
hemoglobinuria, PNH) (&, Phosphatidylinositol glycan
class A(PIGA) %51 ¢ glycosylphosphatidylinositol (GPI)
T =B RIS B FICA R AR o T
MEHIE S 7 v - PEIZHER LIS 5. iR 7E
PEIMLE VB L2 FE#E 3 2GR S T h
5, T PNH BRMER T, GPI 7> —
RIE [ CTd % CD55 X° CD59 72 & Ol (R I X -
MRBLTEY | BYER & THIRATEMLT 5
&, PBREEHI AR (membrane attack complex,
MAC) DX % 52 1 F T I NI & 39, i
TEMEIE NES ML & ZAUTPE D ~E 7 m E VPR, (L
BIE, BRI EE 3 KRB T8, Ththo
g DR & R ORRIRIGITIES Z L IR D,
3 RIS, MR, e RIS B
RREDEZFRIERE BT D, WIMIZ X0 Mg
(R S - lEBE~F 7 1 B3, Nitric Oxide
(NO) ZiEJicHiii L. NO OIEMZBLEHET D8
R INOLOMEREFET L LHEMINTND,
F72bH . PNH 1REOBFBIIE M A2 WA = v
FE—LF50hEE D ZLICRE D,

b MEFLCE Ly m— ik ) X<=7 (Y
JUA®) X, &k Ch LV h—TLHEAL,
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BN (ol IR, FBMERERE AR 4, Jifid i EAE
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S, ZhETo 2EMOEL MRS 8 HiHEIC
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Z O A RT DX C3 X 0 AL
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~ 7. 77V XTI BVWT &7 PNH 5%
DAY 723 5 FRENTZREICONTE 2
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PIGA 6 1A R 2 FFoiE Mg 7 v — 2 ohik
Lo T EEZ ShaEmEMiaEETHD v,
PNH i3 C5 FLEHKDOBIGIC L - T, Afm PHRITRE
<kFE LV, BETIE Cb ERIC X HIREMNF
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e LT, 4 ML DR F#HEZAHEIC L7z C5 FH
EH N TR LT,
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7w N Y = 7 o E EE L E S A R &R
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5o
COMMODORE2 3 Tl #li AP E ARG PNH
BE 204 4 DT X LMEES EITV, =7 U XA~

2% 7 u Y~ 7 OFMELLEMEZTHE L 2,

COMMODORE1 #Br T C5 FHEZKI|C L A 150
NHDHPNHEEFHE 8L E T X LEI L. =7
R ANk 5 7 ma RN = T DAV A L7
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COMMODORE2 # B Tix, FEhE R OEif =
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v hm— v EER LI RE OHEISIL s e N <
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1% 1.02(95%CI:0.57~1.82, 3L PE~—2:0.2)

@i ifn [E]38E % 2R L 72 BB OFIGIE 7 a8 ~ 7R
T65.7%, =7 U A~ 7HET 68.1%. FEHIA1%-2.8%
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< ORFIFTEEICOREDIBREPILETH D,
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New Treatment Strategies for PNH - The Significance of C3 Inhibitors
Takahiro Suzuki
Hematology, Kitasato University
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t MbPL C5 £/ 7 a—F VHURTH 5 eculizumab OFZIZ LV, WIMIHIZIE & %
FUCEE S IR OFFFn, A TPz 72 £ 2589, PNH BE O QOL ITEIMIC S L
2o BEWTUH A7 U 7hHiK (ravulizumab, crovalimab) OHEAMFIZL Y, 5
MRELLEEL, FfEMELEELZ OO, MEIMNRIMLIC L 2EMEERRN, —
HOBHETEIRESEL 2> T D,

AT ARIC T T, A ARRRE RS (C3 BAESE, D K-FPHEHE, BRFRER) 23%
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The combination therapy of C5 inhibitors and danicopan for PNH.
Yasutaka Ueda?

D Department of Hematology and Oncology, Osaka University Graduate School of Medicine
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HERTT2L LT, THRELLET D LRHRE
ENTWb, —HAMOEENR 4T, kT
DIRIF T D BEBFMEL, ZOFRKDO—> L LT
o (EVH) OBEERZZ 6 TND D, &
=asERR o D R HEEERT, =7 ) XAv T
Bz bbb FiiikiFo PNH EBFE 12 41T
LCH =a X 2T 58
MR - SMAMZSE L s WS Shiz 29, ==
N DHME, BEMEZFMT 5720 D 3 HHRER
(ALPHA &) 23MToiiz 9.9,
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C5PHEHR (=7 VAT EETF 7Y A~7) %
6 HLL B 5 ¢, BRI EVH 25805 (o~
7' v Hb=9.5g/dL, fERRMERE =12 75/ ul)
18 7% LA E> PNH & A X412, 211 TH = a3,
FET T AN C5 HEREICMZ T 12 HAE#ES
Sh, #=a v ORNE L REMENTHE S,
2 WIS CT T BRI = a U520
A HI, S HIT 12 B S v, £ ORMILOREDS
1M (KR 24) ORBERRBRNMTbiL, ¥
=a,0% 150mg % 1 H 3 &5 S, BERA%)
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2 MR B T b,
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fbZav, 60 478 24 WOFHEMIE A5 T Lz (¥ =
aNUREA0 4, TTEREE20 4), N—ATA v
TOBRFEYFILWHE CRK ChH o7z, 24 TRFRTH
—aNy—F=aXF (Dan-Dan) TiX Hb &2
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Dan £ T 0%(12 i), 90%(24 ##) T & - 7=, ifniF LDH
OFYAEIE 12 WA D 24 WITHNT THERE S 4L, HRE
TIEFMEIZEVE (EF ERfED 1.5 R0 <bH
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"Suppression of Both Intravascular and Extravascular Hemolysis Without the Prick:

Oral Proximal Complement Inhibitor Iptacopan Monotherapy for the Treatment of PNH"
Toshio Kitawaki

Department of Hematology, Kyoto University Hospital
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AVTMA THERNIEOR G S AREITRD Z b,
RSO B G LE S B R OERE OAHE (15
REDFENR, N> N ETOWR, FRETTOFRH 72
L) NEL 720, BE QOL O B2 5 M EoE
ORI DEIND Z ERHFIND,

[t

A FH ARy (T7 ENLEZ®) TR AF DI
\Z & % PNH i 2 S CH)D THRIBEIZ L 72 ]
W72 AN CTH D, A 7 X a2 k) PNH G
DFT I MR D Z LR WIS D,

[ 3CHK]

1) R. Latour. et al. N Engl J Med. 2024 Mar
14;390(11):994-1008
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FIMEEESRIE © e DRZHT & TRIE

~CAD DEERTEW L HL Cls PUEATF LY v T ~

i
JIMERNAY:  MLRNRRE:

Cold agglutinin disease: modern diagnosis, classification, and treatment.

Hideho Wada

Department of Hematology, Kawasaki Medical School

[FEL®IZ]

FINEHEFRIE (cold agglutinin disease : CAD)
X, EIZ IgM BCHERTH D EGESEFE (cold
agglutinin : CA) 12XV B s smo B O
PEVRIMAPER T 5, CAD (ZIZJFIEME (I8 MR M)
CAD k%t CAD 8% v . M CAD % CAD,
fegste CAD 1378 MmEEEFRIEMRE (cold agglutinin
syndrome : CAS) & LTW5 V, T4, %< OJF%E
PE CAD BHE TIHERD Y v E L TR 5 7 n—
MO B AIREIEASFE ST D Z LR B NE TR D |
WHO 55 5 MU W THLYY m— ey /a7
U AED—FE & L THHENT,

CAIXIZEAEN IgM Hifk (LIXLIZREER) C
HY | KR (29CHIR) Z /R RO RKbmEh TIEMEL
U RIER B 1A BIREFUFICKE & L O EkibEs
Gl EE T 2, ZORMIREE F TORMEREEEIC
Lo T, BT 7/ —8X Raynaud JER7 EDOXK
THPEERPEEF M O IER DN HBLT 5, (KD KEGES THR
MERIZHE & LA 2 G ML S 72 CALE, (RREsic
R EARMERD BB D A3 A R B OTE ML

(C1g—C1lr—C1ls—C4—C2—C3) 1IHfi L. FRiL
EKICHEG L7z C3b & 417 2 FlEC o i & 4 if. 23
FLOEBHERLEE L2 ZEZ T2, 6127
T4 T bR VAEEA TS C3a X Cha ik o T

MAT-JP-2405056-1.0-07/2024
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RIEPEY A MU A U DPEESIVIETT ZEL D &I
%, Fio, MR EEEER, RIERL DO B A B
— 72 KD MARFERIEDRIEN mW 2 L B3 b N T
l/\%)o

Ryl

BRE T, RENR O EANTH 5, itk
MKk LTI Cls AR & Lo Z T/ B b
b 1gG4 €/ 7 v —F L4tk (sutimlimab : PrRERIE
H) 3559, Fi=, CA #4EkT % B Ml & iEm
& L72{RIZ 1T rituximab+bendamustin f 4] (i
FSMER) 72 E23% %, Sutimlimab (22T,
PRILFEI B MMAEFRER Cardinal Study Part A+B (2 X
D RENC D72 222K OBEMER R S Tz 9,

[F L]

CAD FIRDMESITIE, 7 v — 1 B flfagsn o
AEB. CAD & CAS D], hRi 72 B e A AR
& LTZIBHRIE DML, FTHiiAfE IR RIETH 5
sutimlimab OBENRKE HFH L TE 7,

[3Cik]
1) Jager U, et al. Blood Rev. 41: 100648 (2020)
2) Berentsen S. Semin Hematol. 55: 141 (2018)
3) Roth A, et al. N Engl J Med. 384: 1323 (2021)
4) Ro6th A, et al. Am J Hematol. 98: 1246 (2023)
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AP E (PNH) (281F 5 70—V 2 3L AR
(LTS
JPSG (HA PNH #f7E&
b BT
PNH {5563
Antonio Risitano (Web)
IPIG (International PNH Interest Group)
Jeffery Szer
PNH Grobal Registry
Lucio Luzzatto

Worldwide Drug Deliver Project
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aHUS ZWr 14 K 2023 &5t C5 FLRIED 5

FaA HER
FRERSIERRYE Mg A - i

aHUS Diagnostic Guidelines 2023 and anti-C5 antibody drugs

Masanori Matsumoto

Department of Hematology and Blood Transfusion Medicine,

Nara Medical University

FER S R RS ERE (aHUS) (13, e
PEfUNILEYE (TMA) ICBENDHEETH D, Ik
72 HUS &0 S SR ARTCTH L3, THiZ
B0FT 2 EBEREAMERGFIC LD HUS # i
A HUS LIESOICR LT, FRizA LR &
Txth I TWD, B Tld. aHUS IZHifRE —
REEDOERFIZIVRBIET L2 OEHT L HIC7
V. aHUS [ZHFRMFEME TMA SRR CTHEI N
HE DTl oT-, BARIZKIT S aHUS OJFEIR & L
T, C3, HRTOARY 7Y v H KFITkT 2%
PR ENZMEIN TN D,

TMA Ti3ifuke Pl Was-#88%  (TTP) &
B4 THDHMN, ZhiE ADAMTS13 K8 TMA &
WRTHEEND LI IChoT-, %KM TTP 12
%9 51 von Willebrand [N+HiiEN 77 v X~
TRERME TTP %7 5 & s 7 # 2
ADAMTS13 AN HATHHEHTE H L 51Tk
IS Sl AVt R Y S X SPARTEY 3/
BEL 72> TD,

aHUS Ol & LT, BIE S M 2 s
& Lo mBERIEDS BRI L THER S T
%o MIEAZHED LR A-53 TIXIR WG EHIED
RO HINDEEITIE, $T CHHUREDMEH % E &
T 5, £z, NERMIEICKT LT L7l
M H 0 i 723 R 7235 51%, Ht C5 HUASED

95

ARSI N D,

AFEE ClILL WK EES W72 TMA ORI
&L WEEERR Sz aHUS 200 A R 2023 &[5
F 272 aHUS 2k 2 MR ER E OB, Hi
C5HiiAs (=7 )V X=7 57U X~<=T) OFEH
B 2 B SISOV TR T 5,
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PR -

i3
D UM R ZEIRBE A AR eE PR

323 N SYDRAE i N E Ry S

iRy

Complement-targeting treatment in neuro-muscular diseases.

Mitsuru Watanabe!?

D Neurology, Kyushu University Hospital

PR « R D O B AR Z AR & LI IR s vl
BBElolDlX, L7 EF LU U2 HKE

(acetylcholine receptor: AChR) iAo 4= B 7
HJE i % /) JE  (generalized myasthenia gravis:
gMG) (Zxf L, 2017 F2HL C5 € / 7 v —F LFUR
BHITHDHT T VX~ T P& TG LT O &)
Thb, D%k, gMGIZX L TIERCULHLCE E /
ra—FAHERAITH L 77U X~vT ChIThER
T HREIRRTF ROV aT T oRMEHRE & 72
S>TWD, MG IFHREHIES IO Y 7 A% B
EAIFURIC S 2 B CPURDOIERIC L 0 | it insse
B ORIRARE D B ST HIE I 1 S fh 1K
TEALBHEERTH D, gMG D 80-85%(%. IgG1 +
70 T ANTEEROH AChR JUKBEEETH 5, AL
IR BE A D > 7 A% o> AChR 125
a L. 7EFral rofRiEaE. AChR OWNTEL
SIROIEAE, HHERDIEMEALD 3 S DO TR IR ME %
AT DHLEBEZLNTWD, BUEMH ATRE 2 Al ARIE R
HIWFnb Cb DHREZMET 2 Z LT, PR
A (membrane attack complex: MAC) DK
ZPHI L MAC %41 U 72 3@ B O fil 8 4 il L
BRI Z T 5, BRRERIZ IV T, BRARER
LA EAEIEOREIRENTVWD, I BT

96

DIRFE THHA & STV BEIZEB T 2 B EI R
EhpLEbic, ZaaLFas REDREL R
HRSINTEY, ABROFIIRFERK L L TH
mEhTno,

—Ji. $17 7 7RV > 4 (aquaporin 4: AQP4) Hifk
B E DR RER A7 N T LFEE  (neuromyelitis
optica spectrum disorder: NMOSD) (2%t L Ci, 2019
Iz y VA2 T RNEISERG L BHET 7 ) X~ 7'
EFHATRE & e > T D, NMOSD (3R -OF Bk
aPiZ L L. 2R G 2 35 It AQP4 HLikn
BG4 2 iR D H CAfERE Th 5, Attack (2
PE S FEEDTR S BRIBIE HFE LT W & D R TR
WEETHD, HLAQP4 HiUkd IgGl 77 T A%
KT, MFETEMMESEDERRH 5, =7 ) A= 7|
FZ 7V A=7WTNh BiRoiiy C5 OBRZATHE L,
Cha %I L7 F P ERCATIEER 72 & DARIEMNE DOAHMEE
RIS 5 & & BT, MAC JERLA ] UARRkRk 4
B < &EZ BN TND, WTNOFHF G @O 3T RIR)
BAVRENTEBY I AraalTFas REIRFELRD
FRETHHRRA ATREIZ 2 0 52 5,

AGHHTIZ, gMG X° NMOSD o#ifiz7 5 & &
HIZ, BRBITB T DHEEERTRIROAF M & AL
SFIZONTIRR S,
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PR L LT ANCA B ME R DR & Cha ZAEMKFEHHK DAL

Hf1 B
D A REFRE SRR e - BBEUR R

The pathogenesis of ANCA-associated vasculitis as a complement-mediated disorder
and the therapeutic potential of a C5a antagonist
Ryosuke Hiwa?

D Department of Rheumatology and Clinical Immunology, Kyoto University Hospital

ANCA B MmE % (AAV) X, EIZ/PNROBERAS
REND, MEREGEREO D> TH5H. AAV IZILHE
MEEZ R mE K (MPA), 278105 2% 1M A 3 IEE

(GPA), IffeBkIEZ 5 MAE RIENFIEE (EGPA)
DEFENDD, AGEH TIEI MPA & GPA Zxt& L3
2.

AAV T, HCOHE TS D H04FHERG AR E PR

(ANCA) MREEICEG L TWAZ R ENTE
72V, L2rL, ANCA OHUFITHIRENICHFET D
728, EHIREETIX ANCA BiEGT 5 2 LixTcan
W FHRERR T T A X 7 ST MPO 72 EOFUR
DR B E LTI T, ANCAIZ L ik
DI Z 5.

DT TAI T, MR Cha R EL LTS Z
ERA LM/ 572 2.9, MPO-ANCA 2B AT %
ZETHREEBRER T~ T AET LT, Cha™
TR v 777 b~ ATIHREREBLAN L 572
Mol LG 2, Cha it AAV OJRREIZX— L7 D
K7 TdhdZ EAHHLE.

=T ABR LRI 0, BRERIKICHHIASS IgG D
WENRNZ 05, AAV I24E 5 B %X pauct-
immune B B KT MR ERIAB R LIRS TE 7
0, MEEEE LCOMEA AT D &P HRRS
naTnsg.,

& 512, ADVOCATE trial IZ X~ T, Cha %4k

97

I CTh L7 N\ a X OFMENGEH Sz 9.
MPA & GPA OFLfEEARRIE L LT, S (U
VEITH LI/ uRRAT7 7 IR) EOFHL
TG Es, TNa NI AT A REEE R LT
26 WK TORMTIES M, 52 WK R TOREM T
PR AR Lz, ZORREZ IS, BINBIOHA
DHA KT A AT R DI ONW T #E S
NHE 9177290,

LLED X512, AAV OJFEEICIIAHIR, K72 Cha 23
HEREEZRIZLTBY, FieiBFiEn e LT
HFESh T 5.

[ 3R]
1) Hong Xiao, et al. J Clin Invest. 110:955-63
(2002)

2) Adrian Schreiber, et al. J Am Soc Nephrol.
20:289-98(2009).

3) Hong Xiao, et al. Am J Pathol. 170:52-64.
(2007)

4) David RW Jayne, et al. N Engl J Med. 38
4(7):599-609 (2021)

5) Hellmich B, et al. Ann Rheum Dis. 83(1):3
0-47. (2024)

6)

JEAE T3 B LA 90 4 B & BEVR MR R BUR BT 4T
¥ MR FEEGH. ANCA B &k 2k
HA KT A2 2023, W& iaE L (2023)
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ClA > b B X — O3 /AR / EEHE

HAE #JElC

R/ PRI D& E &

BT OMARDOES

HE AT 02

VENZIEBR G E T v 2 —

ESIRETAEN

DRERTHERY: LR Afn LR

Role of C1 inhibitor in contact activation/complement/coagulation/fibrinolysis and

implications of its supplementation in the pathogenesis of HAE.
Toshiyuki Miyata? 2

D Department of Cerebrovascular Medicine, National Cerebral and Cardiovascular Center,

2 Department of Biomedical Engineering, Osaka Institute of Technology

Cl A >t 4 — (C1 inhibitor : C1-INH) iI&
Vo7ur7—BaRRmMiciETo) o 7er
T—EBAf e — (BrEY) ThD,

CI-INH [3EEOIENEER 2 A+ 5, MIREERE
JRTIEE, B 7T 7 —PRiBRE FXII A A ER
Zar =& (Fl 21X RNA ARV U UEg) ICHih
THEa T A=V a kAR LE AR
T 5, ZOBICAE CTAED 2GR FXIT (FXIIa)
MNIHET L4 ) 7 LA »(Prekallikrein, PK) Z /&M
4%, 25 L THELEERMELY 7 v 1 v
(PKa)I3HBEA FXIT 26T 5, 2 & #filho
TEPEAL & K5, FXIIa (3%E6HE XTI INF2iEMH L, 2
NS ke EVDORRICORN S (BER) . —7H.
PKa iI@mm %=/ —75 Uk LABEE~T
FRTHDLTIVF=v2U0HS WYL
—%=25%), CI-INH (FT#filR & EEERICED D
FXIla, FXIa, PKa OIEHEAHEFEL, 77V F =00
PEAEZ T 5,

FiARIE 3 SRR (RS, L7 F Uik, &
TRRE) TliEME bS5, CLIINH (E il UREK o
Clgrese KD 7 77—+ Clr & Cls, BLW
VI F Uo7 v 7 7 — € Mannose-binding
lectin (MBL)-associated serine protease (MASP)1

98

& MASP2 #5534 %, C1-INH 2354 L7z Clr &
Cls 1% Clq 2 HlERET 5, FEERITHE T 7 A3
— AL P KD T AR = UR
TTAINTEMALENT 0 TV ESIRT D G
ThbH, CI'INH |77 A3 & tPA ZHET D,

C1-INH K ZJERFE 135 Y kvl s (ki
5) % & 2 N8R E VEFE(hereditary
angioedema : HAE) # 38 3%, C1-INH {51475 5%
2D 30%IZIK T35 & HAE #%5E7 %5, C1-INH
RZIEBAE TS PE L A3 TCHE L C1-INH 235H %
& C1-INH 151D 50%% FEIDIKfEIC /25 &5
Z2bbd, £z, /7R T Dominant negative %)
BA2RT CILINH AN 7 bR @ESLTWS, &%
¥r, C1-INH RZJEFTHIRILIEIAIED U X 7 (27
L@ In,

C1-INH | 3JAREPHIZ B R - HifAR - BERER - R
BRIZEbD-> T %, BEMERIZEY C1-INH 23
D LLIEKRZ LT HAE Z28IET HBE I A
& 5T, CI'INH O fFIETIANTH 5,

BN
Miyata T, Horiuchi T. Allergol Int. 72: 375
(2023).
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HAE RIEDIRIEZ X2 5 [F 7~ FigE] ~4 Z 2R AE R~

AW RIY

TR T E A R e

Bl

"On-demand treatment" that underpins HAE therapeutics - Now is the time to go back to the basics.

Daisuke Honda

Department of Nephrology, Chiba University Hospital

B2a=g

BAAMEME P E (Hereditary angioedema :
HAE) i3, 79 V% =02 AT 4 2—4—L LTA
MRIERE Z =T, TLAFRBICHME Sh
DI AZ IV AT A R T RS Ul
TN TH D, —J7. HAE OFFREICHN L 7= KRR )
ORI IR FEFN 3 2 L BRFE S 4L, BUERS QOL O
WHEICRESHBRL TV D,

HAE SR AERSFAE U 72 BRI B AEICRE D F AR
()« KBTI - RRIER - AERAR A AV, BEOR
BROTNHEECHHBEL G252 ENEL, BED
QOLIE = b 7263, 2D, H¥¥o HAE Olf
PEARRIE, SPEFEAER O R ORER O BAEL TP,
BHEIETHY, ZNOEERTLOOF T~
Y RBEEDNERTH o7, EbIT, KV ZoHELY
FHATRE L T2 7212, AMERIERFIC VN RIS
BRAEITI MEV I RES . B C&E ATRE e 34 D
B K> TRRAREE o7z, ZhIC L v, BfE
HEO B AMEFS HAE 20 A K74 2 D3
BET D [T_RTORECKH L TAHU T~ RIEK
AERE L, AIRERIRY RAIRET 5 Z&iE, 2
DORHRIZERATRE & 72 5 72,

ZOH%, BMEREEZ L6 L0 2R EEENA
WENZ AT 2 Z &I KD TR - fREEE - thil
(IRENHIIR 252 T . WOBSEFEIEDE Z 2 b h

99

BN LTS D B AR L 22 & ORI AT IC
Ko TIHRERFICH QOL K FALZbINTVND
ZERHEIND LT, DD, TEFED
HAE OB BRI, BEEZERIZar br— L,
BEOETR @A T 52 &N, 2D DOBESR
BT D 7 DI RPEFEAE D FEIE 2 3 5 R T
BOTBIRIC BT 2 #amni 7e S d K H 272 o 7z, BUE,
fNL S TR TR 5T B 2 HE T 2 < R
VGBI, FIH PTRE R ER AN, G FIECRITEH
7R LB OB EERAIICE L, BETRIE
WETXTOBRFIK L THEBNCHRRT 5 & TH
Do ZHUT KV, FIEHBIRFO 772 & FIEFEIER &
BT RFRAMZBT 2 2 LN L o7,

L, B TPUIREIEOMEIIC L > TT_To
SMEREOHB A ZERITHAIE L Z L IR TH
D, EMITHIBRETCTHLT LA 7 A—RIEFE D
VL0, AMRIERICITVWOTHL AT~ R
169 & BINCAT 2 IR A MERF 32 2 L I3d Tl
WTH Y, [ERI & BEIT TRHE L T RITER
BV, REITIHIRES S K LAasD . FE1ERIEH
DIKTZ# BT L5122 o74 ZFFAUTRY |
HAE 8 DORIEEZ X2 D4 T~ RIgRIC Kk -
THRINERZ ER T D BERE TR T OMLERD D,

[ SCiR]
1) N FEZ, 1Zo. #iR. 60(2): 103-131 (2023).
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BN 2 LA LR

N R TIVAL b

AA S FED
DIUNRZZIRBE e « BRI « REULIE A

Berotralstat, an oral plasma kallikrein inhibitor for hereditary angioedema.

Yasutaka Kimoto?

D Department of Clinical Immunology and Rheumatology/Infectious Disease, Kyushu University

Hospital

WAPEME e E (HAE) 1%, C1 =277 —%
A > b X — (CI-INH) OKBLHEAER T2 2ic Xk
DHIEEZ SNDMDEEBTH D, HAE (T2
Y IERIEZ R & T 5, FIEOIRAET DAL
FOIERMN IR D73, WREHTEIEIC L 2 BESENEL
DD EDHRILT, ENLSDOEALDOIRET S A
FDOQOL #F LLIKTFESELZ ENRERMET
H%5,

N hFANREy MRS AT T AT RL)
I, WAER Y 7 A U EBIRICIAE T 5 2 & T
HAE BB 58727 7 V% = Ak % fl
T5, ZHITEY ., MEIERCMAE Bt T 2 B
¥, HAE O2MEREL TBIT 5,

AANL, HAE ORIETHH L LTI, #1D TORk
H3ETH D, H3HEELIL_HEMT 7 BRI
WA TRER LB T db 5 APeX-J sBRANAFS THitT
Shio, %% 12 %L O HAE-C1-INH B3 L L
TEF 19 BIBRBRIEE 721X 7 7 B ARG S vz,
N hZAH w k150mgl H 1 EIONREIT- 72
FECILT 7 B AR & bl U CEAZIC HAE FPEA R
D ltz, £, RBRPICEEREEFRIIWRE SN

100

T RZEMEICE LT O RER S L7, T ORE R, 2021
H1ARTTOERE 25T,
ZDOBROEHRGHBROME TH ., Frthy e R 1E
RB/TOEND Z DR INT-, FHITIMZ T,
A QOLUGE & i\ W aHm R E NG S Tn b,
AEFRE L UL 1 BIOIEABIEAFEESR LH 2356
nr-, 2

ARMFE T, Na TR Zy FOERBKF.
RRBE R, BE OO0 TIEH 2 N EEK TOfE
ARBIZOWTHHET 2 & & blo, holpEk s
D e HAE B#F ORI R EHIZ 1T 5 A HK D
MESFIZHOW T hiEm L7z, AT Y 7 LA v
FLESKOBLIZ LV (HAE B OIREGRIN LK
L. QOL M EiZ&H 5T 2 Z RS T 5,

[CHik]
1) Ohsawa I, et al. Allergy. 76: 1789 (2021)
2) Honda D, et al. World Allergy Organ J.
17:100882 (2024)



H AR A R A M R R EFEBEM A RO B S &

A HARMARA AR RICHE SN EERRZ O » o, FI 1A 2EHFEE LTEZ L, WL
T EHFEZHEAIZE BELRIE Q0 T :SEO%EEHY) 2HG LI T o TIWHEEL LS v,

H Al P27 B T T el 5 5 20

JBSERY) - ARSI EE oW O ) 02, EHFEEME ZHEOROU ) & LI,
BENRE  LTOHBICHEYTLHD

1. SE OB S AW OAARBI IS E 2 AT L. AR X 72132 B 2 0B CENZZZERZ BT T0 b
HrER SO FEF o

2. WA R A I H AR FEASEB E LT 3D LOFERBEERH L I &,
3. EmliE X, HEESE LT3, HEFIHAMAREZEEBE L, HEMEIMVEEA,
BEZFHERICEIDITVE T,

ZHB IO AR EMERITZHAERE T2V, RPN EHEL I,

HEREH : LT O 1~ 3 2B BRI THEHERICEMNF LT LS
(e - FHR A=V 7 KL A hotai-gakkai@umin.ac.jp)

L ZEE KRS, EER LR LS (A4 18D
(HEHEH DB LL AN L 72EHO pdf 7 7 1 V)

2. BRFEEOWER (Word 7 7 1 V)

3. TEBEMEHEOBERERE, MR, &) AN (BaXam)
Word 7 7 4 VTHEHED L FE W,

—AE AN DA SRR R
L e
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HARM AR SRR A TR E WA RO BA S &

HARI R A R AR R IB T S 7z (R - REEBE £ 7213 35 LU T OBF7E%®) O ERE O
hA L, TREOZEHETEN 1 A2 A TRE L LGRZ L, L IT. HTRMEZEF I HRER
H G BB 2HGLET. o TIWH LS v,

H AR 206 T 22 B el 4 5 4R 2R

JOSERY) © H AR SFEMEZOWEROW ) H2, AFRpEEMEEEOHmDU ) L LTI,
BENRE  UTOHHIZELYTALLD

1. EH O S AW O AR HICE Z T L. iR E 72132 NCBE T 520 CTENIIEEZ 7> T 5
PHESPORFE - KFRAEF 21X 35 MU TOMEE 2L LT 5,

2. HARIR AR OIER A I ZI3FERATH A 2 Lo
3 AL, HEEHIE L. MEEFIIHAMAREREZRLE L, HEMEIMY LA,
EEZE, PMESKR TR, EFRRLEFGRMBALAHFOREILI s TREL, KRPINEEREL

e

HEBE : DT 1 ~ 3 2B EMICTHERICEFLTLZSW
(B - B A—NV7 FL A hotai-gakkai@umin.ac.jp)

L ZEphE SERUES, EEE R LHEEE (A4 180
(HEEH DB LIEAN L 72EHO pdf 7 7 1 V)

2. BEFEEDOWE (Word 7 7 1 V)

3. ZEBEMEOBERE, WMIEE, £HY A b BNEHH)
Word 7 7 4 WV THBZEY {7ZE W,

—MeAtEEN HAMR S %
b e
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—BALNEAN B RS R AR DO ZTHEN

HA#IKRES TEERAZZZIHTTEY £9,

HAMARFZZASHAE (HAMRZEZR—aX=U by ru—FT& T,
https://square.umin.ac.jp/compl/Admission/admission.html) (ZHEFIHE TFEAD L,
— AL H AR 29885 (e-mail: hotai-gakkai@umin.ac.jp) XA =V &EBHKY) TS, #ihik
LERBMAD THENE SETWZE&ET,
FERT (TA~BE0 6 ) 13 —#&H 5,000 M. 544 H 3,000 M BB & H 30,000 /1 HE%->THD,
ERBEMASIND LRRFICARERLHNTE T, KEOERIZIE, HAMKR AR PANESDORMBEREN
ZIELD, WHWAHLRTHMEEL BT 5130, HARMKRESFEAEE THAR] (H AR RS20 4 2 i
£ o) eBREIVAELET,

<L >

—HALHEAN B AR SRR (FHRE © BIRIEE)
T 960-1295 fRETIEANE 1
AVRFENGES R ERRY: R F RN

TEL : 024-547-1148 Fax : 024-548-6760

E-mail : hotai-gakkai@umin.ac.jp

< DI >

- ZRA (5D 2%), Name (H—<4F)

- TR (THREET. SRR R FAX. B- X))

- W SEAAE S GRS & Rk G

CFEOQTIFAE L AR, IRERBRORA LR, FAEO Y —
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e
AT B = Z Dty
...................................................... %?%)%EB)\@
A&H 2EES ESBMAH S BESEA
F H H 0% ( T A H) 0% ( F B H#%)
T960-1295 ®BEHHXIEL

NIRFEANBERIEMNKY REFHEEN
—MRAFEANBAEER S BBERE
TEL : 024-547-1148 FAX: 024-548-6760

E-mail : hotai-gakkai@umin.ac.jp

104



Hp
b [}
g

BAmGEEs

BEREEE

F B a
K& (#£) (&) =BES
EEA
=T
XEELLEHIRVEBBEVWWELET,
ZEANR | O | DO##HE 4% OEmal7FLR D4  OFofb
| OFEBAL—MR=E~EE
O| O-—REE,LFEELE~TE
SBEREE SRS HEhHAR
EHHERE - B
MEBEF I —NIIPDFEHEY TE L, (i - A—J - FAXT])
Gl Hi
B4
- FEBEL
() = N
T e | R G
#E 5k
O TEL
O FAX
O E-mail
0 2
S A
B
N FESEA
_(IB) - i
TR e [T T E R R P
#EA3 %
O TEL
O FAX
[l E-mail
O B
............................................................... $§§%Eﬂ)\ﬁﬁ
EEHEERMH =BES FHEEETA FRETTENH
£ A A # A 8 £ A H
T960-1295 E|EMAHE]
DIUKRFEABBREIERKE SEFHER
— BB AR LSRR ES BHRT

105

TEL : 024-547-1148 FAX : 024-548-6760
E-mail : hotai-gakkai@umin.ac.jp



—fRLEAEAN B AR ES

Rk 2 6428 H 1 8 HAERL
SRA4A4ES A 2 0 HiE

106



—ittHEA R AT B

F1E A

(4 FR)
14 MIENL, BAFEAN AR TES CIF P2 Lno,) End, mICTIE,
The Japanese Association for Complement Research & FH 9 5,

(E7- D BT
W2k AR, B EEIEKIHICEL,
2 FRT BESOHRICK VN2 EEI e L ERGETICRETH I ENTE 5,

(H#Y)

F 34 TR MRS OV T O R DAE, WHOBLEFINEIG & O i O
BT KD . MEBFSEZ B NS ZAUCBE T 5 0B OERRIRA Y | b o THI K
OB HAMT OB EZ B E L, TOHMNEERT D2 OROEEEITH,

1. FINES, GEHSFEORME

. FEFEREEET OMOTIIT ORAT

. WFFROBEh B OB 3EAE DR

B2 R A & o3& & OV 4

TR PEESR R OB E £ D VERR & A i1 B o

[ B 7 BT 1 7] O HEE

Z Ot B2 R D 7o DI B e g

N O o bk WwoN

(25

%

)

s

A% HRONET ETAELT D, L BFAENTERVILE OO %
FRVERmAE U & &1, ERICBIRT 5 FIEIC L 01T,

(FEEH DR E)
E54 AT, HEASROEFRLEL,

107



il

Ho2E BE

(FE51)
F6k FRORBIT, ROAFEET D,
2 ESBEE Lo T MAFEAKRO—RMENENCET 2E8#E (CLF T—BEANE] &
2.,) LotBEET B,
(1) ExE  F2OHMICERE L TAS LA SUIEIE
(2) %428 PEOBMNCERLTAS LA
(3) BIh=B FooFELBRT D700 A LEASUIEF
(4) HE=E FRIHF O b o 12FH L FHRHRE CHE 2 4 L RICHEE S, BiF
STEED L, HEREBICBVTARSNEZE

BTE4 EEE FESENIEBHESBEL L TASL LY L7258 1F. HESLIICED D
HLiIAZ, BB RS OEREZT 2T R R 5720, TOERBRH 7= &
Xz éé\iééé ITEBIRE LD,

(NS R OEE)

F84% EREBIX., HERABIZBVWTHIIED D ARER OB EZMA LIRITIUER S 72
|

2 FASBIR, HERSICEBVWTINZED 2E2BEMA LTI B0,

3 E&AIE, HERSIZBWTHNCED 2BIESE ZMA L22IT X 5720,

4 %%@%%%%ﬁé& X, HERSOBR AR RSB EZBINT 2 Z N TE 5.

b

(EEER)
FOR REF HERICBWINICED BB AT 2 LIk AERICWDSTY
BT HEnTE D,

(F44)

#1045 SERROVTINCENTAHICEST-LXT, $2045F 2HICED LA
REDORRHINRRICL > THRSBZRATH I ENTE D, ZOLARICENWT, Y28
IZXP L, fEEREO 1 EBRTE CICZOBZ @A L, RO THOKEZ 5 2 720
e B720,

(1) ZOEFRZOMOBANGER Lz & &
(2) F204ZFEEOT, IIAMIIK T 217A% LizL &
(3) ZOMDRATREELRFHRH D L &
2 HERESTHRALEZEEZIZ. BALESBICZORZEM L 2T DR,

108



SEERKOIR)

H11% M240EA0IEN, 2RIT. KOWPRNCEYT ICE 72 L %11, 20K
S A

(1) 2HOMADHES LT 24D LS ARnoTo b X

(2) 1% AP UL B OB % 2 T 1= & =

(3) oL, LRBEEEZ T E X

(4) fRBL, UTRE LT & %

(B ERERITIE D HEF K UFRH)

125 RENHIBFOBEICIY ZOEKAERIL LIZLEIT, FRIHTIREEL
TOMRZ S, #BHEEHRND, ESBIZHOWTIE, —BEHEADHE & L ToOHAI %
Ko, 2L, RBITORBIIINEZRNLDZ EIXTXR,

2 FRI 2ENTOBEREZELALTYH, IO ASEe, KBEZOMOMEEMIT, 1
ZGER L7,

1 3% FROMLEKRRL, EREERSLAVEREERED 2TEE T 5,

(H %)

F145% BRI ERBZ Lo THETS

2 tHERZIZRIT 23T BlAlox 1HET5
(HEIR)

H1 55 (ARSI, ROFHEZHRRT D,
(1) ABDEETNCEE K VAREDLH
(2) ZEDKR4
(3) %EB OB & UL
(4) #HEOHMEOEXILZ OHE
(5) BHEFEORFHE
(6) ERDEH
(7) EERYEDNS K OGES
(8) figi
(9) ARECICFEDO BT MR OFEFEDOEI L —HOEE

109



(10) HFRTBWTHEER Ik LI
(11) FiZIZED D HEHDIED, —fBIENEITHET 2 FEL OERICE D L 41

(BAfE)
F1 65 ERMEERSIZ, BFE 1R, BREERE % 3 A LINICBET 5,
2 EEFREERSIE. RIZHEIT S & & %%#éo
(1) BENLFERRH T L X
(2) EZBDOI L5501 U EOEDIEREND, MEOHKNTH 5 FHLOHEDH
MR L CTREDOBMEOBEDERNH - L &
(3) BENLREOBMNTHLHEHEEZRL TERPRH -T2 & &

(FREE%E)

Bl 75 BRI ESICHEOEDNS HLEERE BHEROBRICESESEN
WET D, 72720, TRXTCOERKBOREND 2HA 121, Fi XITEROFIEIC LV 3
RHEDITHEZBD DLEAEIRE, TORETHEAKT D LN TE D,

2 tHERSEZHRETLILEIE. ESBICKL, RICE T2 FHAHESTHRIRL, Y%F
T ONCF NS L > THRIMEZATHET 5 2 &N TEDH 2 & KER ’ﬁz&) bNT-FHIEH%
ik L7cEm (EXBOEENH H5A1TIE, fidk L7 ERAIGREER) | N Sl 3
BAfE D 2 AT E TIZi@Mm L2 T iuRe 5780,

(1) #¥E=0 B REEOSHT
(2) &I ~&FHE

3 BIEOBEAICEE LT, SREOITHICOWTSE L RS R HEATH L - EHL O

=Vt &%%ﬁﬁ?ét@@iﬁ%xﬁbﬁiﬂi@Bﬁw

4 ERBORFEN & LHGEITIE. APAOFHE K OEROLZAHIRZ T, FHEOEFH L OE

SRS D FHHA B TIEIC L VRIS 2 2 L8 T& 5,

5 2RI AIRE2HEFE 2 FOERND 7= XX, FERkB3H o7& &5 6 BEILIN

DHZBEOHE L THELRITZR S0,

(# )
H18% tHEAKRKDHERIZ. RRNINIHZ D, ERICFHEFELOMORLL 252V
ML LTz & Eid, TOERES :Fob\“CHjFr%Lt ZEOPNLEEZENT D,

(&%)
H19% tERZRIT. EXREOBENPEOHRR 2T UERET L 2 LA TE 0,

(REIR)

110



2 0% HEREOBINI, IS XIIZOTEKICHEDED NS HGEERE RESE
DFRFHEOR A AT 2 ERBNHHE L, HFE L ESBEOBIMEOE A b -
179,

2 RIHEOHEIZHPD LT, ROBERIL, RIESEOPEELL ETH- T, RIESB DR
WD 353D 2 0L BIZH T2 5%80% & > TATORITIUT R B 720,

(1) =BOR4

(2) BEEOMIT

(3) EHDOER

(4) fiRHR

(5) A% BEWEEZIT O OISR AR EEDOMPEDMLSy
(6) ZOfESTEDTZFHIHA

3 HENIEFLRLTIBRELHRT DICHEL T, SEME ZLICE 1 HOFERE
ITORTNTR S22, BEUIEFOEME OGFHENE 2 4 FRITED 5 EH % LA
HEAEITIE, WP OB Z BT EHE OF N L HREEOZWIBICERORIZET 5 E
@@%%@E?é_kk#éo

]

(FrRIE)

F2 15 HERSICHFETERVWESEIR, HO0L0EMSNHEIIOWTERZ
o THEIRMEZITHE L, IO IEEEAREA L L &%@ﬁﬁ%%&#é &N
TE 5, ZOHEICENT, YRIESB IR, REHELFENT 230 AL T2 I0R
HLRTHIEZR 5720,

2 RPEICESE, HHE S o> GRIRMEZITH L, UTEBRMEOITHE 2 BT L IER AL,
AT 2 2D IZ W THEER A MELt%wk&&¢

(IR K O 5 DA W)

F2 2% HENIEREN, BRSO HMN T2 FHIZOWTIRE LS AIZE W T,
ZOREIZONT, ERBORENEE ILEMAGERIC I FEOEE T%Lﬁ&
Tk, TOREEIRT D BEOHERED @&#%ot%@&ﬁﬁ?

2 HENESBEOEZBICXL, BRI ﬁi?«%$@%LﬁLt IZBWT, D
HEAMHBRSICHETHEEE L 2N IO T, ER ééﬂiﬁXi*w

TRE & FEOBERAE Ui £ 515, ZOBADILER A ~OHE 1o 1= b0
&I,

(R S8

H2 3% HERESOHEIIIONTIL, IESTEDDLE ALY, EEHREERT D,
2 HEAOHE LT, BiTEHOBEFKICEL IR L T 5,

111



HAE REF

(BE)

H24k FRIC ROKEEZBL,
(1) #$ 34LL
(2) BEF 14L0L

2 HEOHIH, 14 2REHEL L, REHFELZL-TRRET D, F2, 24 UANZH
BRETHIENTED,

(R(TL%)

F255% HEROEFI, HERRIZE > TE®ET 2,

SREVEISRIE, BFESOBRICE > THEOHNLED L,

Eigid, FoofES LAIEAAZINRDL Z LR TE 20,

HEOI L, HEOWTNND 14 &2 DOEURE UL 3 BIENOBLEZ OMEER] DB
TR DFE DT, BEORKD 3450 1 282 IR b, BHIZONT L R
&35,

5 MoF—FE (AREAERLS,) OBEUIFEAANTHHHEZOMIICHET HHA

[ZEERBRICH DB THLIHFOAFKIT, HEOREDO 3D 1 2B T 57
W, BEFRICHOWTHEIEET A,

=W N

(B DR HEIR)

F26% RIFTFREREL, TOEFLHIITT D,

2 BlaRiT, aRzMEd 5,

3 REHEM VP ZOFEOEBZPITT HBEFIL, BHEEFEICANA LB LMRT2
[EILL L. HEDOBEOBITORI 2 BEFERITHE LRI R B0,

(B S DI HEIR)

F2 78R BEFEI AFOBGOPITEEAL, BT TED D L ZAICTL Y EBEARE Z1E
ERAN

2 EEFEIZ, o ThH, HEROEMNANI L THEEDOHME Z KD, FRDEE K TMED
RRZTEST D LNTE D,

(% B DATH)

Ho 84 HMEOMHNT. BB 2EUNICK T TAERFED Y LEKDOLDIZEET %
ERH BRESOFEDOEE TET 5, BEOE(TITHIT 20V, SEOHEMTIL3HAEB
DI ENTERU,

112



2 EEHOMENE, BER 4 EUPNITKR T T2 EEEED 5 bk o b OIZBT 5 ERt
BRESERHOHETET 2, £, BLTTERL,

3 HIRSUTHB & U OBES N BB, BifEH UTBEH ORI L T 5,
4 BT B2 4RITED D ERITE Y 72 < 72 DR, EHIOW T UIFHEIC L VBEL
Y. IO SN ERET 3 £ CORIE. ZOBEITS,

(i)
295 KAF HERSOMIRICE > THMET 22N TE D, 2L, BEEAHME
TOHEEIT, MIERBEOPEL ETH-> T, REXBOFERMED 355D 2L EIZHZ5%

Babo TUThRITNIER bR,

()

3 0% BEEROEIE, LT 5, 7277 L, MEoBEROCEEICH LT, A
BRI THNCE D 2 RAEOFIFIN T, FEERAICBO TN E D 2 WIS O3 0
HEHE G CHIE Lg%, 8IS L LCRRT 2 L T& 2,

2 HIEIC /D BT, R OB, 7 OB OBITIC B CRERERREE T 5
ZrRTE B,

(B 5 DHIFR)

Fi3 1% HENMRIEITI2EGBIZ L LD LT 25581, TOBRSIICOWTEHERHFESL
BiR L, BERESOERBEGS2 T U B0,
(1) BOXEE =F DDl T 5 FE0OFEOHBUICET LB
(2) HEXIE =FDEDIZT 5% L OREI
(3) ZFENTOHFEOBBEZMRIET S Z EZOMBELSNDOE L OBICE T HHER &

ZOHF L OFIZENFR T 5 B

2 HIEOIG|Z L7eBFET, ZOMGIOEERFFELEN 2 S HEXITHRE LTl

2B,

(FEEDGER)
328 FRIKBEOMIENER1 1 1EE 1HOBEREIIOWT ETITED D

FRICH NS T 25 A 123, BES ORI L - T, BHMEETHED) DIEDITED 2 RAKET
FRIEEZEAVERR U T2 BRE & L CRRTHZ LN TE 5,

2 HIEOGBREITo 2L, SEE, B <. —BIENETED 2 FH L O ET 2 bk
THZEICRBEN D DLHEAICIT I DHUNICY RS2 R NE G2 ESBICEM L
A DR A=A SR AN

3 FRTAMNEREOE 1 HOBHET 5 LI OW T, YN BN BE 21T ) Ico&

I

A

113



TR, o, BERRIBENLWEEITIE, SEEEZIRE & T 28 & 4% A L
FTDHIENTED, 205G, BEEREFHIZL O THUETH LN UDBHESNED T
HEIETICED DRIEEERERHE OWTIrEmOEEE T D,

HoHE HES

(HRk)
3 3% HERL TRTOHFELL > THET D,

(MERR)
345 HERI. ZOTKIIHNIED D HODIEN, ROBEZITH,
(1) tE#KRESO B R OB NHEF I AT R EHEORE
(2) HAlOHIE, ZHEKOFEIRIZET 2 HH
(3) HIEZITED D b DDIENFEEDEBPITORTE
(4) FREONG OBITOEE
(5) SRKUFEISREOZEE K O
2 HEXT., RICEBTF2FEZOMOEEREEPITORELHEIIRTTHZENT
SR AN
(1) EERYEDNS K OGES
(2) ZEOIEM
(3) EEE/afl AN OB K O
(4) 1= FHIE OMOBEELMMHEORE, ZE R OBEIL
(5) HEOWMBEOPITHMES L OVERICHEAET 5 2 & 2R 572D O Z Ot
DOEBOMEEEMHRT H7-DIC0E et DL L TES TED B IR OB
(6) %3 255 1 HOBTO—HHbR K ONFESE 3 HOELREZZK DR

(P K OBAfE)
$3 5% HHERT BEHEFRLENERSO2/ET D,
2 EEEESIT. MEEFENC 2ENERET S,
3 ERFEESIE, ROBZO—ITENT 256 BT 5.
(1) 2EPVELEDEE
(2) 2RUANOHENOZHEOHW THLIFEATH LI-EFEHZ > TRRICHED
FERBRDHoT- L X
(3) HiIFDFH RN HSTZHND 5 HUWIZ, ZOF5RB 7B D 2 HELINO H %
HESOHETHIHFESOREBRMNEE LNLWEAICBNT, TOjEk%E L

114



BN LZE S
(4)%%ﬁ%?k%@f%ﬁt%ﬁ@%ﬁﬁ%okk%

(5) HiBDF/RBRHST-BE 5 ALINIC RN DT80 2BLINO A %
HESOH ETHHESOREDHE ﬂﬁ%ﬁ%h@wﬁéhkwf\%@m*%b
TFEEENHE L L X
(H4E)

H365% HERI SENHET S, 2L, IGESEAFICLVEERNHEST 2 HA
N ORISR 5 FIC KV EEEDRET 256 %2R,

2 =R w%%SE%ZﬁXH%4ﬁ;&é¢éFAi ZDFERBHH-T-HNH 5 H
PINIZ, ZOFRPBSTZHND 2EBUNO R ZHFESOR LT 5HFESOHREOMH

HZFLRIT U B0,

()
3 7% HEZOWMERIL, ETINBROEDRD 2HAE2RE, KRV ZNICHIED

GN)
¥ 3 8% HESOEMI. ZOTEKICHEDTEDNH AR E . @BRIIib 5 Z &2
TEHHEFEOBREENHE L, ZolEE% 6 > TIT o,

GEIRDEM)
F3 9% HEN HESOBIOHHTHILIFHAIZOWTIRELELAIZBW T, Z0#%
RIZHOWT, FEHRTbbZ k@?%é@%@ééﬁiﬁﬂi%wﬁﬁﬁ LV REED

BEETREZ LI X3, ZOREEZNIRTIEIEDEIEN -T2 D LR T, 727210, B
ENRBEBRAZ L ZIXZORY TIERUY,

(S DEWE)

405 HEVIEENHFELOEFEORBICH L, HERICHRET RS HEHELZEML
EHAICBWTIE, TORHEABERICREEZTHZ EE2E LA, 2720, —RIEANE
%91%%2@®ﬁm_iéﬁ%uowfm\:®@D?mﬁwo

(R o)

FA415 HESOBFIIOW UL IESTEDLD EZ IV EFEAER L, B L=
HELOEFRIIINICES D LUTRAMEIUIE B4 %2 L2 57w,

115



#6F A

28

(BB DHLH)
F425% PRI REBNFE=FIHL, BEOWUHZROLENTELLDET D,

(Feo D FES)
W4 3% HeEDEE B TRORALRLEDFHIZHONWTIT, BESOHER LR TESEN
BNCED D FEEERNREIC LD b D LT 5,

(FEaDPLHFE DOFER])
a4k EEOWHEEIL, DGR NHEIZED D HETEFORIELZHERT H Z
EDTERN,

(BB DGR D Ffi X )
F4 55 HEOREDT, ERFEERESOMIRICES S —RIEAES 1 4 185 2HIIE
O LHHEPANTIT O bDO LT D,

(R EL A DO FENT)
FA46% EEOKBZITHOED, KEINDIESITHYT 5282 ES L L THEA
SNTHLDOEL, TNERV AT Z EIE TSR,

HTE MEARURG

(W PEDRER K OVE BE)
FATHR FROERMEL kOLEY LT D,
(1) BRSLUPIORMEE B I Fidk S 7= e
(2) ARERORE
(3) FFhhadn
(4) FHEIHEIA
(5) MENGAT HILA
(6) ZDMDILA
2 RAIEOMEEZ, ALERBICBWTHNZED D L ZAILEY | FROHMEERT 5720
BRDEHEOEEZ Lo TEHELATNERLT AT 5L &iT, O UHHE
A&Uﬁm“Awﬁﬁ%gﬁé

116



(E D)
Fa48% FEOREIL MEEZL-- THAT D,

(HEE)
FA495% FROFEEFEET, BETH1IHICHEVEFEE A 30 RHIIKDD,

(G ZE3 ] J QN ST

505 FROFEEFEER UK FREIZONWTIE, BHEEFEERMBOB OB ET
2, BEMER L, BESOAGREZERTIER LR, ZhEEFET A bREE T
5.

2 HIEOEBFIZOWTIE, EEI2FEIT LU 2 FEINCYSEEEERNK T T 5 E
TR AE <,

(FHEME L OWRE)

5 1% FROFEERERNRFIZONTL, BHFEEEKTHR, SEMNROEEZ EKR
L. BEOEELZ - BT, BHEROAREZR T, ERfLERSICHRE (B2 5K0%E
5 HOFEHZIRLS,) LaFiudze b,

(1) FHERE

(2) FEREOKEITME

(3) stk

(4) HELEFHHEE (EBRMERREG R E)

(5) BfExER L OHEEFIHEE (ERMPEREGRE) ORI

2 R 3 B ROE 4 BOEFHIZOWTIE, —MAEEE AR OB A AR 51k
AR TR 4 8 RITED 5 BTN LAWGAICIE, ERFtEERES~OREICE X
T, ERFLERS DR A ZIT 2T LR 57w,

3 B 1HOEHDIE), WOERE 17 5 FEATC 5 FM, W67 2 FHEATIC 3 FMHIH 2 &
., OBEICHT D L L BT, EREELDEEIL O 2 FBANC, B4 EE
FLFEBIHAES, —KOBEICHT DL T2,

(1) Eamis

(2) HERONEEOL

(3) HH K OO MM O AR O FEHEA FoH L 7= B8

(4) TEEMEGL NFEEBORUOMERL RN OICET 2HED > bEER D%
Rl L7

o

(RS0 Bl DEE L)
5254 2. FRAESENSRTDHIENTER,

117



(FFR OFIZE DL L)

H5 3% FRIT. FRIHMEOHEED LIITEKETLH, FROSA, HAED L IH
AT 6 oBUESE I L, sk ORI, S80S, BEOENE, 50340, %
BEOBEZ OMMPEDER L OFZEICE L THRAIOFIEZ 52 5 Z L TE R0,

2 ek, RRSHEOMOERFEEL EE IR OMEA S L < ZFEROFIE 2 X
DIETZAT O FITK L, FE DMK ORI E 525 Z LN TERN, 72720, A
FERAE N ST A RE NIZRT U, S3KIEADMT O A% HIFEE O 72 DI %Mt Z o fho
BloFE 2 5 2 D55 %2 k<,

F8E EHDLHE  fREMONER

(B D)
H5 4% ZOEKL ARRRNTBO T RERAOPHL ETH- T, RIERROHKIR
HeD 3530 2 A LIS 2 5k b > TEES 5 2 L TE B,

(i #0)

B554 FRE, MENEF148KLFE 15 B2ERE4AENLE TS TICHE
TAEMIZ L 2130, HERSICBWT, BRIESBOYELL FTh - T, BIESB O
HED 353D 2 WL BT M7= 2 SR OB L0 T2 2 LB TE D,

(BEAMPEDIFES)

H5 6% FRNMEELZTIERICET HERMEIL, tLERSORRIR AR T, ArEHEA
ORI FENOREEICHET 2EE S RE 1 7 5I12BIT 2EAUIES L < IidHs
NEFRIZERT 5D LT 5,

HOE LER

(ZER)

BE5THR FROFEFZHETHEDIIKNERD D & X1T, BERL, TOHERICLY, &
BREHRETDIENTE D,

2 ZEROEAIT. ERBRUFRRERE D5 b L EEINRET D,

3 ZESOMEE. MM ONEFICE L, LERFHIT, BESOBRICEVINCED S b
%)

e
<l
N

o

118



F10E HH)E

T

(
%
2
3

%)
% FROFEEUHET LD, FERHERET D,
FERIE, FHERREROFTEOBE ZE <,
FERELOCEERBE L. SRVHEFESOERBEHG TTRT 5.

4 FHROMEMEL ONERS 1T LB F L, SENEESOFERICIVBNIED D,

2

B
8

)]

H1 1R RO EOMEAG RORE

(1 22 BA)

H5 9% FRIT, RETHMNIESZHEET S0, TOFEINRDL, EENA, MEE
B2 BRI AT 2 b D L35,

2 THHRARICET 2 LERFHEIT, HESOBRIZIVINZED D D LT 5,

(] NAEH D7)
H6 05 2T, FHEAITO ETHMVELEAEROEEICITEEZHTI2LDET D,
2 (EANTEHROLRHECET 2 LB LFIHIL, BHESOBRRICELVNICED D D ET D,

(&T)
F6 1%k ZOERIZEDDHLODIEIN, FROEZICHLERFHE T, BIESOBERIZLY
BINCED DD LT 5,

(BRANDFHELERE)
#6258 FRORNOFRREFEIT, FROMRSEOANGER2 THEE6H30HETET
60

(AL B)

6 3% FROBRBIEIROLEBY ThHD,
CAVA LTI k- A e AR
VA LI k- A N FEE
aVAL T k- A R B

119



BV .2 [i]
BV .2 B
BV S .2 R SR

G OVAIS . ik AT Zny
FROLEE PR =i
FROLRE P Hprp
E.aVAIS . 2 (A
BaVA .2 A
BaVA .2 BAMR  JEin
B A ik 2 e
BaVA S S -2 EA|

GVA I o EH =

o o
%

b

B F oMW

(FRLEHE B 00 B4 B OMERT)
H6 4% BOIFHEEORA UL HKMEFTIL, KO LB TH S,

BT REER .

KA OKE
GO,

K4 LB

(A DUEHL)
6 5% AEKIEDDRVEFEHIT, T XTIENELOMOIEFITUE .

LIk, —fRAHVE N AR AR 2RI T D720 ZOEREIER L, RILEFHEEDER
TERAREBEANTH 2 FliEE L WHIEFT, R THOIARER B L, BTEHT D,

TRk 2 648 H1 8 H
RN fERT ]
K4 PEN N (]

CCON.

K4 LB

ERCRR IR E B OERIERRABEAN EEEL O B E F

120



—iRAEFEA B AmEFS AR

.
b
(\V.:
.
A
-
Hp
RF
3

2 =
BRI, RIS, Kb, REFREOFAEL L, RABRKRORK

3

FH
BHEFHE 2ATORTNITR 520,

7

il

6 5 L TEREIIESRRBE | £ OMEFHTHIEARICDTOH -1 F (T2 1L,
KRB LT D, B, AEZERE, KAEIDHS 2 LTI,

&EER)
Fak HEZBEIX
BELEIIR<) <, JRAIHEER ST
FIE
(& 4%8)
5% SEOSBSKEIIROEY L5, B, SEITETHH LT 5,
DEEHR
F=EH 5, 000H
FESE 3, 000H
C=IESSE -9
00 0 D& 1 DL EEZFTEDORIICESRMND 2 T X7 50

BB 03o0,

121



FHA4TE KE

M

(8 RR)

FTHR ARIROEEEBL,
(1) #HF 1248EF ObRR14. ISR 2ARE)
(2) BEF 24RE

(#5%)
H8% RAOBUKOREI IS TIT5,
(1) BHFFHEFHERICBOTT S,

(2) HFEOBREIHIZY, BHEGRMELELERT D,
(3) FHRIIAFHEMESEL LOREMREL, ESBICHRE2 » ARTE TICExEL, 2RI3%
(ZhESE, PIEDHIFE TIZ 6 AL THREZTT I,

(4) PHZEIZE, DK bEFRIADOIRVWALE LTS5, BRI, PFHERRICH SN T, 5K
D EMENOHELREE 1A ZED, BERBELIORIITERET 5, HIEMEN 124 0 T 0
B, REASERITI0EEL 15,

(5) WRBFHEZIIRENECELGAIZ, TOEICHTZD,

(PRl i )

BO%k PREEMEIL. UTOFREICLVRNT S,
(1) PREEEMEIX. P2 WEIEREET) IS5 EULEREL TV OIERB LTS,
(2) HFEMHEILS AL EOHEEZLE LT 5,
(3) HEEE I, ERRFLIILERALT D,

(B K VEIEE D)
F10% ZRBILUOREIERIT., UTOFHEICEIVEET D,

(1) @RI, ROICPHAESNIHEERICT, SREELZ1T D,
(2) SRBEFEEIT. FHERBITI,

(3) PBHZIZIE, EF1ADNLEVWERE LTS, B, FAEMERICH LSV T, BERO BLE
14 ZED, HEQITRET D,

(4) 2R®EER, 2RAELICAISEZEM L, HFEX RGBT 5,

B

DI

122



(B S fpetdig o)
F115 HERZ EEEOFDLOLEFREME L RET D, BWHEEME IIERSOKGRKL, BFIIRD
HOLET D,

W

(L)

Fl12% ZFRHREERR, ZRE2 Lo THET 2,

2 ZREARPZAOTHPLAIEERLEMNT D LATE D, 2B, MEZRRIZAREMIET S,

3 ZRERFHENLEL L, HEXCOKRT D,

4 ZREE, FRENLBNL, BEROKRT S, £EL. M- AIRARKZEROZRIE, FREEN
ThHDH I EEPHTR,

(FEH)

B13% ZARLEZBOEMII2FELT D, EL. FEZHT R,

RS

Rl
[&)]
t

(FRRE)

B14%k 2T AKRfIRERFEINES CUF TRE) &) FoG2embifk L. 2BICIEER
KON BICBT DRt a T )R 2129 5,

2 REPIEPH N MERREMHE OBREIHFERTT O,

3 REOHEERIIHTHLD, ZMBREBINT LI LNTE D,

4 HEZBBIURAL - BHEEOSINE TR &5,

(25%)
155 AMAZEETLIHAITHEERORREERITIZR G2\, 7L, SBSEOET IT(EX
DOEBEERTIL B0,

o

(i)
F1 6%k ZOMAOFIMICE LLERFEIL, HEXORHEICIVINTED LD LT D,

123



8 E A

BT ASHANETERL
AMIANTEL 2 TUE L

AHARN T = TUOE L
AHIRN TP = TUOE L
AHIRN TP = TUOE L
AHIRN TP = TUOE L
AHIRN TP = TUOE L

26 9HA3HLY ZhEFEHT D,

VP2 THEBHALIHEIY ZNEEKT D,
R 2 8FF4AH 1 HEY ZhaET 5,
R 2 84EF9H B HE YW T aElT 5,
Wik 2 93 H2H KV ZhEET 5,
BM3FE1IHS ALY ZNEFEMT D,
BRMAFE8H20H KLY ZhEEHT 5,

124



3)

8)

9)

HAMAFRFREE i SR E

AL DU T
FSCNA T, MR 72 & ONC Z AU B D BFFE /0 BRI Bl Ao 2 N G ko &£ S T
WV O, ETEMTTRNGDIZIRD, WM E L, R OBEL, BEEL . WA
&, BT 5 HET R CUTETLEA D,
BRRBEKIZONT
Befamm X OEHER B L OBEEEE L, —REFEN ARl F20RBRE (ERR., 4
HEE HESE), DOESBEAENLTOWARNLED LTS, L. EENMKE L
JFRIZOWTIZIZ OFR Y T3,

EVEHEDIRFEIZ DN T

BT ARG 2 FEMIC B DR 2 (th) B AR 2RI 5, AL BE
I STV D b OOFERITRD VWA (CEEROEIL) | ik L, S0aGTE
EHEDHEL T D EEY, K, ROTXT, b LFZFO—HAEHT 256121%, FF
MEDEEEZRA L TVD b ONLFFA 2B T 2 0ERH L, £-, JFfmIZIZEDOEHN
LT D ERIFFICHFRIZFEAT 2 b 02 &bt TRETAMNERDH B,

fRERIELIE & 7T A N — DR, B FEBRIC OV TORE

BN EBEEMFTROBAICIE, [~y X ES (UBOUGETEET) | ICHEILL, i o
MEEBSORB LG TITo TWD Z & DORGIMEADFFE SRV I 512, EAF#R
WCHCEE LENAETH D Z & BEROEAITIT, RO T A RT A Aht> T Th
NTWD Z & ZmXIcHRET 52 &,

SRR DN T

B ST, MEEE REZER. AAMKRTESAR. BIak. Y98k L0
ESRER. FHERE. KOANCH T HMEZBICL > THEAZZ T2 D) ITX->TH
AT D,

R SC DR

Fefamm L OBREIIEZ BIC L > TRET %,

S ORER

FOCIE. JRCE. JEGIERE . BRI, PP F IR E. HEWIT, letter to editor & L.
EDOXGy % 1=V HICH R L TIRHT 5,

JifE DR S

JRE, RBUTHIRZ L& L, JEFRE L 4 X— LN, TOMIE2 2=V URNET 5,
JiR D E

1. HEANZRENL, F2PEcET 5, BT, V- F ety V7 o7 o MS-

Word % vy, =V EE A4 IR L C, AARZZEZIERT D,

125



AR OEFEIL, AARGELAEARLTLIR, REL A ET 5, 7272 L, REOKIEIZD
DT, FREDIBIE TIT O RNz FBHEDFIEIZRB W T, HEIMEZ T2 b DI
P2,

MO RAZSEIZ, A, FE4. 1B, B4 GGEL#E) . FH4 Q). 7T
B (FERERLED . B8], 5ERLINO X —U— R& —BiilA Ciidli 95, tfrL <. [
sl D7l ERL B2 [l B, [RIssEs]. DOl oI T, 2 Byl ¢t
BT D, PEkIT A AGE 400 FLAN, K OSEEE 250words LINZ N2 %, SEEEDIDERD HE
SHREE, FHIEHEOFLETIT Y, K, i, @URMEICRAAREZZZ AT 5, K
ESEEBED L, LM 2 WITEFE (AE) ZEfEPICRAT 5, (Ehd 2
PEROFREIL ZE TSV

742 ME. HARGEIX MS Blg, 9558 & 57T Century 2V, BT, BEIEEMA &
T 5, XFVA R, BHEAIT 4pt ZHV, K4, FTE. BLOARTIT 10 pt 2 4
W Eo, ATHIZ, 11TE LTREW, AL 11T TRAZFTAL, DO TIC
Bz AT 5, EEROMR DA, MR RE ORA OARICET %220, fiikic
IR ICHTF 2T T RICHTEZRAT 5. BTBLY 11TH 1T, mFOXA ML,
KR4, BIXUOERLZ, TNEITEZ2EZ2DHZ &, FEEEOFTB LY 11THIT THro A%
Bt 5, 23—V HIEX, £ EBOOIERT 5,

BIROFAIL, BAGEIIMS Zv v 7 JGEEE 8T Arial, SCF9 1 X1, 10 pt &
T5, KMEROEE L, KFET5,

EEHIT CGS ¥zt L, kg, g. mg, km, mm, L, dL. mL, mEq/L, mg/dL 72 &
RV, BFEENET (1,2,37%8) 2Hn5s

WEEA AT 25610, RANCRRLINEITT O NICEE) ZREGEE KT D,
SRS, AR CIEBIHIRICAHBICE &2, Bkl Tk Vancouver style
TRHT 5, FEFAITRMO 6 L ETRE L, T EITERT S (TRRoflx2S
M) o M. SCEREE. JREEIT 30 LUN. ZOfhid 10 IN &5, faicB WV TiE, il
FRIZ7Z20N,

Bl) MEEEDS G

D AEOO, KFOO, » » + | HLOO. MilkiF7EDEEL. Hitk 2015;52:222-240.
2) Ito S, Hidaka Y, Inoue N, Kaname S, Kato H, Matsumoto M (Fxf]D64 £ T
#or L, LA EIT etal. THIET 2) |, et al. Safety and effectiveness of + (i
4) + + + +.Clin Exp Nephrol. 2019;23:112-21.
3) EREOLE

EERN. WA, WAL, EEEL. BT B4, =Y (Rlo—&b ) GET
i, VEIE)
Kinoshita T, + -+ -, Takahashi M. OOG# 34)000. In: Kinoshita T, Matsuo S, eds. ¢
EFEA”. Tokyo: FrEM (Kiifi4:) :Hiffitt4:, 187-888 (2010)

126



8. H#IEX., EF3.0cm, £4£20cm T OoO~v—T &L D,
10)  FIERFEEIZHOWT
B ITERRR SLOWNEIZBE D 2 NEITHOW T, FIFRAEBCIRILZ BlR T 2 MR 5, #FED
B ENTRIGEFIC OV TR D,
RUHT A
(1) BT & COL BRWgA
I, ARSI L2 B & COL BMRICH DB EFITH D A,
(2) BT _R&E COL BB LGS -
AT 53EH D COLBIRZ LA FIZAT . 1. MAKES L3774 (0ooo BUFEM
et 20 MIRRER GEEEETL (000 #sEdt), 3. - - - - - o
11) %Ak
AR E R FaEE Tk mEZER
B RFRFERFETLRIFER BAREY AT LREY

KEFIER  E-mail: mmizu@med.nagoya-u.ac.jp

127



F 0 DR A B TER X ORI RE H FE T 1k

—RRAEETEAN BAH A=
2024 fE 3 1 1 A JEAT

6 TR (S S - EE O FERIT— A EE N A AR 2 ICRB LTV ET, RiEIcH
FEMERMAT 2803, UTORNEZETS 2 B8RO ET,

e
HEnhi

B LS RIS 24558

<FEEFBHOHRE., BZEHNODIZEIAITIHE>
PRtz Rkdn Z L THifR) IclE#E Iz W, LFZRHAT2ZEnTEET,

1. FF A FOHE

- HELZ DRI B Z &,

cBIHTOMERMENRH Y | BIHMORIMICK Sy I TS 2 &,
2. XFOHRH

- SCRRFRER G BILABR TS &,

cWAEF AR ET D,
c 1ERSCHLME 3 E TOlRfiz T &35,

<BEAWCFRT 554>
BIRAFEO M AT, HEOEEE BT E S0,

1. W4

- HERIZR D,

c RILOEHEIIFAIAT], 72721, SN BRI 2 AR LT, BEEETV., 2E, F5F

WMELZBRN CNETFALIEGAICRY | T2 &N TE 5,

CBEFRRIART, 7272 L, EBLERGAITFERINCEERICNFZIIR LT, BEZITV., 2K,
FHR. MEZERDINEZF T LIEGEICRY  WETL2Z LR TEDL, b, WELENFIC
DONWTOELHEHEOHRPATUIMNZ D bD LT D,

Frendett RUESHETHEREY (BIK) oM ENEE T D,

(@) AN DA BAR~ORIFITER LT 5,

(1) N7 by MEOHBER

(2) LBy T—vary (RU—RA Y NETO L)
c EMHIREFAIE LT s AETE L, RETLIHEETH &5, iGHEFHEREO 5. #HARLG

TFEH)] OHEBIWZ EBBEGER QRO T AEZHRT 2 2 &,

2.

(8) Web ~D8#
abr—RBIOF v re—RTEhVWERTEETSZ L,

- URL Z AR E CHET D Z L,
- EIMIERIE L C6 »r HETE L, RETIHEE TR LTS, BHEFFGED 5. A%
TEH] OEBICEKBGFEA AR THEZHRTAZ &,
(4) RS O BIRO3TT
AR HEEED, AV TTFTNVONFEELE LN &,
A Dr TEEMZLEEIL BISN—VIEBT 52 L,
(5) = ofth
(b) HEHHEHOMHREEDLZ &,
3. FIAEIZL Dk
(a) MEROEHFMAIIENE 1 RO 1 E L, ACOEFEMAIL 1,000 72 L1211 is#iE 35,
() EAEHT, FIEAOEERITS T T LERICHOX U TOe%E @) L35,
: 50,000 M

1~5,000
: 75,000 1

5,001~10,000 5

128



10,001 #ELL k- : 75,000 M5 5,000 #4512 25,000 H9 28K 1 Ac>& 10 H & L,
IR AR OB 54 % U A 45 (BB &35,
@ Z7VvEBrTF—vay (RU—KA 2 METOD BB L Web ZE~DiB# 7 EHE TN EREICIT
BETERNHDIZOWTIE, 1 AIZD2X 50,000 (Bisl) &35, 6 7 HERBATNU—RA v
NET R, £720k Web ~BHET 25513 RKE L EMECAE L, ZOBOFAEHL 6 » A%
TOFAEE BB 1C 1.5 #FT 5,
(D) BIRIOFITOFFHEIL, 10 X—VETIZ 1EHIZ2Z 100 [ BiA) &L, ZhEBx 53— %0
FATX 1=z o&% 10 Big) 2L 45,
Fho, PIR—VIHAL O r FHEE N H5EOEREHE, 1,000 HE TIELL o8 (Bl &
L. ZNEHZ DEHOFEITIL, 1,000 FEICS>E L N5 B 2nE L3 5,
A4 &M : 100,000 [
A4 o 80,000
A 1/47E : 60,000 [
R HIMOEM 2FFET B8, BRI X OMRICAR B R 2 B INE T 5,
(e) HEflFFatBHIFERERLAE 1 7y AUNICIEED DEIZIRV AT Z L L35,
4. HRf R T
A L O IE, RO A MR L, il (B ISR A TEAD b Eloci
Xav—, EEERE o = REHEEZFEE LT, FERET 2 HMEXL T EEY, EHcH
OMiEHE SRR = i, BHEEIT R ORI ASOR (Hil) ORBNELSHRIKL b0E ZHEL SV,
R ML . 2R, BHER. MEZAEN T OHW CHRET o0 E 2 MERE L, T8,
RS GEREFBLRES) 2HELETOT, ZM#EE 1 4 HLUWNICHEE R E E TR O BIRIA S %
BREWLET,

EEBNEAET 5 54)]

TS IR S Lo EF T, BEEd, ¥, BIOEiiala=r—va VEaXET S HE
WCFRE L% T, B OMSTEE ) A2 A LET, BHIL,. 22EICEH SN2 CUF, I
X EVWET,) OFFEHEEFRICGEE LR D YSOFEROTHER LIC, UTFTOZEE2(T) I ENTE
F9, B, UTICHESN TORWERITFH SN TOWETAOTIEE TSIV,

M2 L, BRI HAE ISR 2R RGO b TV ERE A,

MEHEDMER LT A= 3 v OFRMKIFEROFI A O LD £ 7, Hd - Online Journal 8k A1 HARFE2ME
Bk L7 FRG o TG £/ A,

O FARMEREZIZIEEASORETOBADOIZDIC, BEHEORXOaE— WELITET) 2ERT
5Tk,

@ #wmXOavr—%ERL, MANREROBNTEAT D2 & (BT AL DEELED),

@ I =T AV ITHDNNEII T LUATRMIERI L, 2 =2 HEEICEAAT D2 &,

@ FEHEORHAEN, SO E NI AN E T FNOTHE R ECHEAT L 2 &,

® TR SN TV DR, PSR, LRI IIFIRICKT 2R Z R 5 2 &,

® FRXOREEIT—EHAHEA L CHOIRERM LB BN T 5 Z & Gl e HEHOR IITEET 5 2
LEET), BEEMICIZ. HELE LT, AU DFL0HT) THik) cBksni-o L aniita0E
NHET,

D HEHEBMAREL DR T DRI & D Web _— U7 SICH#$5 2 L ¥,

* B Y R b U ~DBREEICHOWT ] B

BERE U RY B U ~DREKIZDONT

CHIA ] 1Tl S NSOV T, FREGHFZET T2 Z LIk, FHICL DA 74— v MAK
ERDET,

129



1. TR Web _—IZRY . ABERD D,
OFEHAD Web ~2—
QFFHEN BT HHEAED Web <X— (U ARY MY bETe)
OWFFEE &I R > Web ~—
BL., @DOWIEE B O AR T, ik 12 » ARE%E &ML T 5,
2. A ¥ —xy ks ETRRTLHE DOIFEE
OFEHMMER LTI A—=Y a0 (&K Bl ThHUTEn 5,
@#E3E + Online Journal $8# I HRUAHEAMER L 72 588 O TR S 720,
3. A& =%y F ETARRATHHEDOERMITHONT
® itk fodkim
O FHHNC TR AAMERFZFE R LOKBIER REZBRICEKEZ L, SROFFEERL 2 &,
A AMi AT )D - hotai-gakkai@umin.ac.jp
MR KEFIER] fREZEE © mmizu@med.nagoya-u.ac.jp
@ Xt ebla, B W MEEOERERR TS (HILER)
Ho, T, 87y —T 10V A b~D Y 7 2HKR-T D,

http://square.umin.ac.jp/compl/activity/

130



—iAEEEN BAMIRES T

Fpr: T —

K EF 4 E

EE Y FEA4 Ffl
EE ( ) e-mail @

L Al

B OWHEFFF LAY | FREOHBN SIS E T2 & < BV L E
FES

1. EEEEE L AT D64 B LU A E AT

4 (Bl - B bR -

EIEEL

GZYMHE, XF&: )
(MFEOHZEIL, KEFEFZHILTLHZ L)

2. FRHCB A

OFARE (ELEL, 7Ly b, CD-R, W=7 A )

( )
BT DS A TBOAT E A R gl

3. FIHEA

4. FIHE®

5. FABAAATE R
XU =7 Y1 MEEOBEE, FBllBAFEA B RO T B 2 H5)
ok

EREHFEICOZE LT, IR AFF W LET,
B, FiOFFITHTIE- T TEE N,

WEEEE LT HERT D L,
W5 Hco M A R REEHET 2 2 &,

S H | H
—MRAEEEN B AR S
2k HE ot FfJ

131



fifdrag & A
(Fi+ )

JEALEL 7 7 — < PRt
TV TF v Ty —<ER&
Rx Healthcare

KalVista Pharmaceuticals, Inc.
W7 4 B aH

CSL Behring #x&4t:

HIYE kAt

Swedish Orphan Biovitrum Japan #2534t
I 8 o TRt

H b B bR A

S mkatt

PR St H AR AL

IV T 4 AT 7 =R A

At ik A\ H ARl 2% B

H it
N FE
KE IEF]
HoOH JE OHE
(Tt ) S B
KE o
LT
BIMR 3Eh
BA i
e SR
PakS  ffi—
WA FZ
KB IEF]
ME BT
B OH  ®HI AL
A ik
FERR BIMR 3Eh
e 2 [ .
KRR 49 B

amw

£
xR

132



Coeoec HmARERRD

SIE3HA®9H 15 H (H) . $FpaemE LT [HMEERY YR 4 ] Z28EHL T Lo %
HIlH7:0 L2 L ORFERICEFA L W72 L 2B, TERLPHEBL, IHRCHED DELRY L7,
CTICHOELT, EHPLETES, /2, SHHBAMRE o2 dH ), PRIEROE2 S LA
DTy bEWFELTEBY F L2as Bl F CREMKED $I2, S F E A oREReEr itk £ H4
PWHE TR L 2o TBY F Lo BV TIRIRE 2 D, NF NS TlEH ) T GH% FEATIC
By e mWREE AN T L7z, SOX) RN TTOT, ELQHLLE4HLRD LT EAD, MEESE
R THEP D —BOTEL ) T IUIER T,

FMESOEMIH72D T LCUE, FROI LWL, BREON ERFEE, WMNFZShA, o4t
T OB FEEE RN SKOKHEAR, 7425 4 VORHEERICIEZREIRIIZH .
IR ITETUMYAEEZT L2, CoORZ2BMHY) LTEIMLPL LITFES. TS 7272 <ERRIC T
W T HERBFMER LRI EMBHLE T,

L/ WA #—)

itk Ee1k H£15 (2024)

2024 fE 8 H 28 H %47

PEAS li—

ok

— WAL A H AR R

T 960-1295 fEETGATE 1
ANVRFENEBEALEFIR S 7N
— AL RN H AR R S S5 R

TEL : 024-547-1148 Fax : 024-548-6760

g0 QW
S O ) i

&oH
e

E-mail : hotai-gakkai@umin.ac.jp

URL : https://square.umin.ac.jp/compl/index.html

133



A - MR —%

8560 [l H AR SFMESZORBIIHD, TRV EFE L0 - BRICEL
AL L EIFE 5,

55 60 Il H A RS2 AM S

EARE TitHi—

< vFarkifF—>
7 4 pRlatt
Swedish Orphan Biovitrum Japan #Rz&#t:

<AT=vr7EvIF—>
TV Uk T —<HR&H
I NIV TF 4 A 7 7 — < ekt

<HRBERY Y ARI T L >
TBALEL 7 7 — <~ Bt
¥ v A i TERAAH
7 4 B st
CSL X—1) ¥ 7k &tk
i H 8 o T2ERR A At
RN S SR N
INIVTF 4 AT 7 — <A S
AV I /) IS R VEAND - 55 e o

<R >
UALRL 7 7 — < BRai At
INAF )AL - Vo8BS

<JEIR>
DENIS 7 7 — <X a4t
PNH %24y, PNH {E25358

< B>
TLZ I T 7 —<EREEH
JIIG BERFR S [ 22 5%

2024 4 8 H 20 HHIfE

134






we bring
something rare
to rare diseases



St mEMZEFEFNGEA mRHUIL1 VEEE]

() #557F 7L 150mg

NHEBERERD

KRX=H A—DJ7 /N3 TJ1vD EBERFESHERXSHE bi%‘cryst- PAFHURR DI S BRAM
T105-0023 RREEXZH-1-1 BRRERRRX AAGAEI3-4-1  gossebmifoo-1 st k75 268

ORLADEYO Capsules 150mg el INEA
NORSIVRAIYNEBIEL T I ) AB—EMZEOMSEECIIERTEIE

EEX PR AERUAR RRZSCERERFERIFF. EF LSNEREFMINEZCBRITZSL,

NERERVBEWEDEE —
INAFA YRR TrN RS
T104-0031 RRMBHPRXFHEF2-2-1
RIEI KT 5260 TEL 03-4216-8260

2024F3R1ER




s(C3)EEHA!

B WWAVAVALD ¥ 21080

RIEITTS VR TERA BIZ A HEEZEm
EMPAV E LI for Subcutaneous Injection 1080mg XER-EMEOUSEICLUERTIE

MEEX IR BERVAE. EES - BRZSCERFHREFEFERFICOVTRIBF RN ZETERIIEL,

FTETT (XBBFERERVHEVAEDERE) BGERRSTTT

fBIER JPp—Vi#kX&%t  Swedish Orphan Biovitrum Japantzt&it

T100-0006 REETFHARERE—TH1E2S T104-0061 RAEMHPRERENTE10E1S5CINZA-SIX

<TYUEHZRO &18 0120-114-936 202454 B
AsahiKASEI @Ssobil

(TIW—F=vr3av)

FEBBIER T IV—FF HRDATED VNDE"EKEL" [CHBULET .




COMPLEMENT
COMPCEMENTEOMPLEMENT
MENT com

COMCLE! CLEMENT
COMPLEMENT COMPLEMENT
COMCLEMENT COMPLEMENT
COMPCEMENT COMPLEMENT
COMPLEMENT COMPLEMENT
COMPLEMENT COMPCEMENT
COMPCEMENT
COMPLEMENT
COMPCEMENT Y
COMPCEMENT
COMPLEMENT
COMPCEMENT
COMPCLEMENT
COMPLEMENT
COMPLEMENT
COMPCEMENT COMPCEMENT
COMPLEMENT COMPLEMENT
COMPLEMENT COMPLEMENT
COMCLEMENT COMCLEMENT
COMPLEMENT COMPLEMENT
COMPLE! CLEMENT

MENT com
COMPLEMENTEOMPLEMENT
COMPCEMENT





