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Thrombotic Microangiopathy &l ?

The Triad
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Thrombotic Microangiopathy
Once upon a time

Microangiopathic hemolytic anemia (MAHA)
& Low platelet

e HUS/TTP

e Others
(Pregnancy, Malignancy, Drug, Malig HTN)



Thrombotic Microangiopathy
Heterogenous entity

TMA
aHUS
HADS i HUS TTP ‘ — — —
(2013%) miE-gEEE  KBEE =H B HFE KR B
20154
BABEBFEEZERA(AF aHUS ZRMETMA
Scullyb>n 45! HUS TTP . . ——
wiE-RERE | HEE EH O RBE HE KE BiE

(XM EREEICLDTMA
Nester5SOTMASEE'2 | HUS P i) gg,% %%é FAIRE rt;i = I
y T AEE | = TMA AR
EARE-BRRY | T1aT | TMA | TMA =NE RE BiE

1 TMA ¥ aHUS DBHEDF &6

AAEBRFESaHUS 281K 2015
HEB4§t 2014; 56 (7): 1058-1066.



Thrombotic Microangiopathy
Potentially lethal !!

o FIYTDHALIVLKIRERX E. coli 0104: HAICXBHHUS

845l (FIIEFHA2R) NS5
36fl (4.2%) (FYIFEEm74m) HIRT
N Engl J Med 2011;365:1771-80.

1.0
o TTPABEICEYEIERS. 03! " [owoon o [oomaoo
v = 081 s | 0.10(0.04,0.22) | 0.005 | 0.006
—HRADN5-20f50 N
BTCURAI LR 2 oo | ormim eI
T o4l LB d (OK) o
C ! e
Ko
9 0.3
o 0.2
(Blood. 2013;122(12):2023-2029) ...

0 1 2 3 4 56 7 8 910111213 14 15 16 17
Time Since Initial Episode (Years)



Cumulative Fraction of

CFH Patients Free of Events

Thrombotic Microangiopathy
aHUS: a potentially lethal syndrome

Significant morbidity and mortality within 1 year? CFHEZERIcL2aHUSTIE

1.00

0.757

0.50+

0.257

30-40 %H'BAZ
10-20 %A T

70% of patients with CFH
mutation (the most
commaon mutation)

died, required dialysis, or
had permanent renal
damage within 1 year?

0.00

¥ ¥
0 3 6 12.5 25
Follow-up After Initial Onset (Months)

Modified from Caprioli et al, 2006.

Data show patients with CFH mutations.

CFH

Caprioli J et al Blood. 2006; 108:1267-1279. .

mutations=most common mutations.



Disease-specific pathway Final common pathway

MAEHZ % e E [0
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P Shigatoxin O

ﬂ O Immune cell \ ‘:f‘

activation

Fibrin
Platelets T

Activated

Shigatoxin Glycoprotein
b3

factor VII

Globotriaosyl y

ceramide Tissue factor ] -

High molecular weight _ ! ti?
;:.N::'“ VWF multimers yo
IL-6

Renal microvasculature

Endothelial cell
damage and swelling

Vicky Brocklebank et al. CJASN doi:10.2215/CJN.00620117



Thrombotic Microangiopathy
Heterogenous pathogenesis

VWF.rich micro-thrombi

ADAMTS13 ‘T Neutrophils recruitment ‘ Triggering factor ‘
T
T Adhesion mcl ules

ADAMTS13 defic nnqr\ LPS, endotoxins, Fas-L
TNF-a, IL-1, IL-6

Yoar Fibrin
‘ T Platelets adhesiveness l_ l Platelets | T
‘ High molecular weight UWF‘— ‘Th‘lnh molecular weight ‘ ‘ Endothelial damage [
Itimers VWF multi

2 Shigatoxin Glycoprotein Activated

Ib factor VII

Globotriacsyl T

k éf ceramids 3 Tissue factor

| High molecular weight
S —— S~ T~ — T TNF-o .

ueml.o.nm‘rsumm/ < == — e LA .._a_\ O VWF multimers O

Microvasculature IL-6 wee

Cleaved VWF multimers Renal microvasculature

‘ ‘ ADAMTS13
% Classical pathway ot Alternative pathway
— c3b ¥ c3

ﬁﬂ;?“‘. Shigatoxin O H US

and ch

@ CD46/MCP
c2 ( » 4 }— Factor| *
“a C3b|B_ *
Factor H
TTP o
Cdb2a C3bBb \I/

N M

L Anti-factor H antibodies

Fibrin y 4
T C3b

Activated

//j factor VI
%rmimm G l 5 I" | Membrane attack complex a H U S

Cardiovasc Hematol Disord Drug Targets. 2009; 9: 36-50.
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HUS® B #A#E:8

E£H5LEMBATBDOFR
BRENIY S5 -BR, ARELRK

Contaminated
food or water
Farm animals Thrombocytopenia

Fecal oral
/ \ HUSZREETZ0DI31-10%
Infectious " piarrheal MAHA —————— AKI
Contact lliness HUS Resolution
in 70%
1-2;BFE Ty &
2-5 days 3-14 days 2+ weeks
Symptoms: profuse diarrhea Symptoms: pallor, fatigue, 30956 Longi tem
+/- blood, abdominal pain, reduced urine output, equalae
vomiting swelling, easy bruising

Renal Neurological

el FITIELEL(30%)

Hematol Oncol Clin N Am 29 (2015) 525-539
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Lactate dehydrogenase (U/L)

Creatinine (umol/L)

— No eculizumab
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BMJ 2012;345:24565
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Renal Replacement Therapy 2016; 2: 67



Hisamichi et al. Renal Replacement Therapy (2016) 2:67
DOI 10.1186/541100-016-0076-5 Renal Rep|acement Ther—apy

RESEARCH Open Access

Risk factors for allergic reaction at initial @ e
therapeutic plasma exchange in a single-

center study: beware of high rates of

severe allergic reaction

Mikako Hisamichi'®, Hiroo Kawarazaki'”, Masato Oroku®, Kayori Tsuruoka', Tsutomu Sakurada', Sayuri Shirai',
Ryo Kido®, Kenjiro Kimura® and Yugo Shibagaki'

*2002-20125F PR THEITL =M% 3c 38
*ABORABRBBHE(n=13, 15%)

;1 2 N (( n=18, 20% ) Table 2 Occurrence and severity of allergic reaction to initial
FNh(n=57,65%) therapeutic plasma exchange

.%ﬁﬁ Number % of total cohort % of patients with allergic

‘Eﬁﬁﬁﬂﬁﬁ (n=88) reaction (n=25)

" Allergic 25 28
*TMA reaction
.Q oy |
lﬂ*ﬁ;ﬁf;ﬁ!‘iﬁ Severity of allergic reaction
*ANCAIME % Mild 8 9.1 32

.mGBMﬁwgﬁ Oderate

-RIR B % .
-2 BMIT)Fh TR ‘
HV)A507V) MEE

Hisamichi M, Shibagaki Y, et al. RRT. 2016: 2: 67
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TTP (thrombotic thrombocytopenic purpura)
» ADAMTS13E14 DB EET (<5-10%)

and/or HiAB14(0.5BU/mIX)
e ADAMTS13EMENERE T,

wr @ ROBETEZOND,
"* & . FFREE. R, dik. IR, BERLE
*DIC,. EATONRMBRLET

ADAMTS13 l\fDAMTsn R
— B HE I B,
o

« BERTHRIREZR TRIE T 6E
ERFlLEns: RLICEMLE

FERBTNFT—AORE WWEeIMiEosEs © fadeFIBAICE B A H S

. ERIZIER RIS, 60%LI LT
BHEX(EBEE. R, RELE)

Hematology Am Soc Hematol Educ Program. 2014 Dec 5;2014(1):444-9.




TTPO B EETE(= ADAMTS 13 < 10%)
% ¥IEF9 5 A7 (Plasmic Score)

Points*
Platelet count <30%10° per L 1
Haemolysis variablet 1
No active cancer 1

No history of solid-organ or stem-cell transplant 1

MCV <Q0fL4 1
INR <1.5 1
Creatinine <2.0 mg/dL 1

INR=international normalised ratio. MCV=mean corpuscular volume. *Score of 0-4
denotes low risk for severe ADAMTS13 deficiency; score of § denotes intermediate
risk; score of 6 or 7 denotes high risk. tReticulocyte count 2:5%, or haptoglobin
undetectable, or indirect bilirubin >2.0 mg/dL. $<9-0x 10*L.

Derivation cohort Internal External
(n=200) validation cohort  validation cohort
(n=150) (n=146)
0-4 0/84 (0%) 0/89 (0%) 2/47 (4%)
5 2/44 (5%) 3/32(9%) 6/25 (24%)
6or7  58/72(81%) 18/29 (62%) 61/74 (82%)

Data are number of individuals with ADAMTS13 activity of 10% or less/total
number of individuals with that score (%).

Table 4: Validation of the PLASMIC score

Lancet Haematol 2017; 4: e157-64
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Derivation cohort  Internal External
(n=200) validation cohort  validation cohort
(n=150) (n=146)
0-4 0/84 (0%) 0/89 (0%) 2/47 (4%)
5 2/44 (5%) 3/32(9%) 6/25 (24%)

6or7  58/72(81%) 18/29 (62%) 61/74 (82%)

Data are number of individuals with ADAMTS13 activity of 10% or less/total
number of individuals with that score (%).

Table 4: Validation of the PLASMIC score
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aHUS: a Potentially lethal syndrome
REEEGEFICEOT. FR(B+ERIDHMLENEDS

EHEAETRT BT
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Clin | Am Soc Nephrol 5: 1844-1859, 2010.
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S
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mRIHER

I 3% 32 $8.0D
RHBIR

BHBRO
B3k

BRI A TEL R LB
CFH WS EIzkZmkSIE | 20~30%(7%) || EfRE 60% & BHE 80~90% 10/118
HEEET 70~80%
ACFH - D GHRFHRAOME | 6%(13%) mmE0% | REE0T | msew 20% 20/118
MEREREDREE R
CD46. MCP | IEF. Bikaliee | 10~15%(5%) | —feficits: 25%1'57 HEE 15~20% 5/118
EF
CFI CofactorfelET | 4~10%0%) | BAR% 30~40% | ZLHRT | mas 10~80%
CFB C3 convertaseREAL | 1~2%(2%) BRE 30% §%§’='*%* BROBEHY
CFELIET 5~10%(42%) | Bk 40~50% | EEEEER Nmaw 40~509% 32/118
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Noris M, Remuzzi G. Atypical hemolytic-uremic syndrome. N Engl J Med 2009; 361:1676-1687.
Yoshida Y, Miyata T, Matsumoto M, et al. A novel quantitative hemolytic assay coupled with restriction fragment

length

polymorphisms analysis enabled early diagnosis of atypical hemolytic uremic syndrome
identified unique predisposing mutations in Japan. PLoS One 2015; 10:e0124655.
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MCP, Anti-CFH Abs
. L 1-0 ﬁ '] '] ']
2 C3 p.11157T
= C3 0.8 '
T:E , P
> Unidentified 0.6 Other C3
>
")
© 0.4
c
7]
® 02 0.2
0.0 0.0
0 2 4 6 8 0 2 4 6 8
Follow-up period (years) Follow-up period (years)
Number at risk Number at risk
C3 31 26 23 21 20 Other C3 7 3 1 1 1
CFH 9 1 0 0 0 p.1M157T 24 23 22 20 19
MCP 4 3 3 3 3
Anti-CFH Abs 19 11 1 4 2
Unidentified 30 9 2 0 0

Clinical and Experimental Nephrology
https://doi.org/10.1007/s10157-018-1549-3



FEM 1:308 %

[ 3R 7% B ]
XB (RIS TR IERESR T F S EZ L i Z5ET.
FHRICFERIES SN MZEEL . 1k mifiZhETT.

X+1HASM/MRET - B il - B EEE T L. BillbETT.
X+5HBICREBDERRILET2EDH. ICUAZE,

[ BX{ERE - REXEE ]
SR@E. FHEERIREL

[ AR 3E- E£REE)
N JOTEEL RIRAL PPl CafdinEE. XE$is
IRELL HW2RE BRYTIA ML




FHBBX+1)DREFR

ms PRIRE
WBC 11900 /ul FRE&ER 2+
Hb 6.4 g/dl PRIGIL 3+
PLT 2377 /ul ik 1-4/HPF
PT-INR 1.19 =]iike] 5-9/HPF
APTT 36.5 sec
B #:RBC (+)
Alb 3.5 g/dl
T.Bil 5.4 mg/dI = TMAU)E@
AST 137 U/
ALT 47 U/
Cr 7.15 mg/dL
BUN 116 mg/dl
CK 710 U/
LDH 5146  1U/I
CRP 2.01 mg/dl
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me

WBC 11900 /i
Hb 6.4 g/dl
PLT 237 /ul
PT-INR 1.19
APTT 36.5 sec
i #:RBC (+)

Alb 3.5 g/dl

T.Bil 5.4 mg/dl

AST 137 1V/I

ALT 47 1V/I

Cr 7.15 mg/dL
BUN 116 mg/dl

CK 710 1U/I

LDH 5146 1U/I

CRP 2.01 mg/dl

RER 2+
hRi&I 3+
FxInik 1-4/HPF
[=iiik2 5-9/HPF
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FHBBX+1)DREFR

me

WBC 11900 /i
Hb 6.4 g/dl
PLT 237 /ul
PT-INR 1.19
APTT 36.5 sec
i #:RBC (+)

Alb 3.5 g/dl

T.Bil 5.4 mg/dl
AST 137 1V/I

ALT 47 1V/I

Cr 7.15 mg/dL
BUN 116 mg/dl

CK 710 1U/I

LDH 5146 1U/I

CRP 2.01 mg/dl

Plasmic Score  roints*

Platelet count <30x 10° per L @
Haemolysis variablet @
No active cancer 1
No history of solid-organ or stem-cell transplant 1
MCV <0 Lt 1
INR <15 ©)
Creatinine <2:0 mg/dL 1

INR=international normalised ratio. MCV=mean corpuscular volume. *Score of 0-4
denotes low risk for severe ADAMTS13 deficiency; score of § denotes intermediate
risk; score of b or 7 denotes high risk. Reticulocyte count >2:5%, or haptoglobin
undetectable, or indirect bilirubin >2:0 mg/dL. $<90x10°L.

Plasmic Score = 3 = low risk for TTP

2RI B - BRAEE)EREL

= aHUSO) T HEN



FHBBX+1)DREFR

ais
WBC 11900 /i FRE&ER 2+

Hb 6.4 g/dl REm 3+

PLT 237 /ul FRImEK 1-4/HPF
PT-INR 1.19 STIIERS 5-9/HPF
APTT 36.5 sec :

B FERBC (+) . ADAMTS.13 &E 0.83
e tam
Alb 3.5  g/dl * ADAMTS 13 fifs IRt
T.Bil 5.4 mg/dl © ILPSHE 21t
AST 137 U/l * Vero® oL
ALT 47 W/l . EE(E-NEFR) B

Cr 7.15 mg/dL o WiIRRICETE

BUN 116  mg/dl . I <40 &

CK 710 U/l - C3 59 mg/dI
LDH 5146  1U/I - C4 8 mg/dl
CRP 201  mg/dl - MiFHEE <7 1U/ml
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Progressive
Complement Complement damage

activation regulators leads to

Complement-
Amplifying
Condition

clotting

Complement Amplified complement

activation is causes clotting in
amplified, vessels, which further

overcoming increases complement
regulators activation

From Lecture Slides of Wai Lim, MD Asif, A et al. J Nephrol. 2017;30:347-362.
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Multiple Hit Hypothesis

Thrombotic microangiopathy

Threshold for '

TMA

C5 inhibition

Trigger ' }
factors/conditions

.........................................

Genetic predisposition none mild severe severe

Semin Thromb Hemost 2014:40:444-464.
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Table 1. Genetic abnormalities in patients with aHUS

Mutations
Screened Subjects CFH CH 3 THBD  MCP  Combined Othe®  CFHAb  [oal
m=273) m=273) (n=146) (m=273) (=273 (n=273) (n=48) (n=149

Sporadic patients 191 30(16%)  6(3%) 8 (4%) 6(3%)  13(7%) 3(2%)  4(2%) 8 (4%) 78 (41%)
Idiopathic 144 23(16%)  4(3%) 7 (5%) 5(3%)  12(8%) 3(2%)  3(2%) 8(6%) 65 (45%)
Secondary:

Maligndancy and 1 — — — — — — — \

chemotherapy

Malignant hypertension 4 1(7% — — — 1(7%) — — — 2 (14%)

Post-transplant HUS"and 11~ 1(9%) 1(9%) — 1(9%) — — — — 3(27%)

calcineurin inhibitors

Pregnancy-related HUS 10 2(20%)  1(10%) — — — — — — 3 (30%)

Systemic disease . 1(33%) — — —_ - — — — 1(33%)

\ Glomerulopathy 8 2(25% — 1(12%) - — — 1(12%) — 4(44‘@/

Familial patients 82 35@43%)  4(5%) 4(5%) 7(9%) 5(6%) 6(7%) 0 0 61 (74%)
Overall patients 273 65(24%)  10(4%)  12(4%) 13(5%)  18(7%) 9(3%)  4(2%) 8(3%)  139(51%)

Clin ] Am Soc Nephrol 5: 1844-1859, 2010
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TMADOFEEEH S 1A EIRICEculizumab{EH
MDecision MakingHhihE ?

M <7 days
1004 L1 >7 days

o

81 81 81 81 81 81
80 1

71
60 1

41 42

40 1 37
2 34

24
21

201

A eGFR > 15
ZIITEBES

0.25 1 2 3 4 5 6 9 12

EculizmabBR#H»S5NOBARI(A )
J Nephrol (2017) 30:127-134
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20141 (CRERBIRZEA

B CEABBHEFLE(C TREBRR

- ABORESBZHE (ABI=>pHY)

- JEMREEHE : 1 FUXADK
20145E8H218 (-14H) &K DdesensitizationZFlia

20145F9H4H ABOARESBIRHEZ LT



[ AAEFIDdesensitization (ABORESEBHiE) ]

AR IgM : 32 IgM : 64 IgM : 321gM : 32
ATUE 1gG:2 IgG:4 IgG:2  1gG:2
Rituximab Rituximab
100 mg/body 100 mg/body
v Basiliximab

TAC-ER | emg/B

MMF 1000mg/H
MP 8mg/H
-14 -8 -3 0 4

A AAA
AR  DFPP/PEx

(FuiAii>32)

BEFMWIHEMmED E<
PR &85, IR %218



POD 0 Fifiitai% » POD 1

(CE:))
Hb 12.8 g/dL Hb 9.5 g/dL
Plt 12.7%x104/uL Plt 5.9%104/uL
LDH 241 U/L LDH 1230 U/L
Cr 6.71 mg/dL Cr 6.32 mg/dL

# ABORMESE®iEE (POD1)

# mi2EH/MNDEREE (TMA: Thrombotic Microangiopathy)
# /)N
#iamEEmosELy (FERRIMmERIRL)
#IERIEE : BlEEHEEEE



TAC-ER 6mg/H 150 mg/m

MP 32mg/H

CyA 200 mg/H

MMF 1000mg/H

biagg:2 2 2 <2 <2 <2
LDH FiAIgM:32 32 <16 2 2 4
v/ 1800 emm| DH  e=[fll & Cr Hb  emff] 7]\ iR
1600
1400
1200
1000
800
600
400
200 Rit mPSL500mg IVig
0 < ® ® ® A A A
g 150 '\/Qc“?, ’\;“:“g@, ")Qe“. b;c‘:g, ) Q;c“?,. A
7]

Cr mg/di
Hb g/dl
Plt J5/uL



[ BEFR#ZiB2 POD14FT

MP 32mg/H MP 24 mg/H

CyA trough 150-200 ng/ml
MMF 1000mg/H

1800 $LA 1gG: <2
A 1gMm: 4

e==LDH e=[fi} ;5 Cr ===Hb ===[f]/]\}jg

culizumab
900mg

' HD | | HD | RBx
-200 7 8 9 10 11 12 13 14




[REFRHEETMAICETS
Eculizumab®)3 &

CNIDOAEPPEXICIEMMETS.
2HICHEOTTMANEI B2/,

Clinical and Applied
ThrombosisHemostasis
2017, Yol. 23(2) 175180

Table 1. Characteristics of Patients Receiving Eculizumab for
Transplant-Associated Thrombotic Microangiopathy.

Stem Cell Solid-Organ
Transplant (N = 9), % Transplant (N = 17), %
Age, median 7 years (2-61) 35 years (27-46)
(range)
Female 33 63
Type of transplant Allogenic 67; Kidney 41; small bowel
autologous 22; 29; liver 12;
autologous- simultanecus pancreas
allogenic tandem |1 and kidney 12;
combined lung and
kidney &
Donor status” Matched 56; Matched 37; unmatched
unmatched 44 &3
CNI used 100 94
Other risk factors GVHD 83 Graft dysfunction/
rejection 29
ADAMTS-13 level 100 100
>10%"

Table 2. Treatment Received and Outcomes of Patients With Transplant-Associated Thrombotic Mir:r't:»:ar‘n.git:n|:a|:m:h}-f."’L

Variables Stem Cell Transplant (N = 9) Solid-Organ Transplant (N = 17)
Interval between transplant and diagnosis, median (range) 68 days (6-390) 10 days (3-180)
Interval between transplant and eculizumab therapy, median (range) 150 days (16-512) 22 days (11-180)
Induction received 100 82
CNI adjustment (discontinuation, dose reduction, or switch]h 78 77
Plasma exchange &7 35
Complications® 89 94
l Outcome Recovery 78; death 22 Recovery 100 ]
Last follow-up since transplant, median (range) 52 weeks (14-113) 21 weeks (3-78)
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807]0 10 96 44 755 10 14 9% 10 + I/ 4 + R R

EKin/=HNNERHL (ADAMTS 13 {5 + ERER)

ﬁiH’J&HUSO)FF'FﬁE ’f";ﬂ and/or SHERRFE

No: E%‘Céi‘(lﬁlﬂ?&ﬁ!tﬁ

Yes

TTPSULL? (FREE. ﬁ’.‘ Plasmic score)

No

No
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Yes
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Percentage of aHUS relapse-free patients

—

Eculizumab®s (I v]gED ?

I " A1

CFH 11 8
MCP 8 4
c3 0
CFI 1 0
No variant 16 0
CFH#{K 1 0
00 E T " - No variant detected
80- L ______ =~ MCP Variant
....... - -#- CFH variant
60- - -,
= - : o CFHIZHEflIRIEE LN 5%
o beveenes MCPIEBRH2H. FEHFRL
DOTHERIEHNSD?
GD 5'5 1'2 1'3 2:4 Clin | Am Soc Nephrol 12: 50-59, 2017.



Eculizumab/ i3 v gEH ?
o FEFIERETIT61HIDAEREEFI. 12l (20%) TH R

| A BRI
CFHiE{EFRE 42% 18%
REHSEculizumabBis 23.5 1.0
FTORARCA ;hR(E) (0.0 - 112.5) (0.0 — 288.0)
Eculizumab{&F HiRg 19 48
(8. hRfE) (1-116) (1-231)

* Global aHUS RegistryCl3296 I,
76 (26%) THhE. 1261 (16%) TEHA

CFHIZPERISRIEE LSS
FHAR A - REAERGITERES DEN?

Clinical Kidney Journal, 2017, vol. 10, no. 3, 310-319



Eculizumab R Eid v gEDH ?

Bottom Lines

v EculizumabIEE OB HII30%EZL. BROZIZIVIHEEEEETHD
v FIEDIBEE. HSHNREOBROVAVLEEFTLEFIZ2UNELHD

vV BROVAVII—EOHEAHIHERNBEFREERIZIRETIHICEL
($¥IS, CFH, MCP, HEAICSUVL\CIHBIEFREXRCFHIRATIEE<ELV? )

v 2RHETMA, HICERRSBBEE TEIBROVAIIDEVTEESHS
v' Eculizumab®iZ S EE%ECHS0NDE=42Y) I THIIZZEH TEDHEENHD
v Hik#(3Hb, Plt, s-Cr, LDHEZ RANIZWBE. TORIITAH. BENICKHIAST

T=&)T9%
(PRI TOREM=FMICEINE/OEVR DFIV %R TIENDEVD)

Olson SR, et al. Am J Nephrol 2018; 48: 96-107



;& Jiirk:sss
<C5b-9 | ne/ml [T 1503.7 [ 3699 sC5b-9EfE = EARMPEETECINE
BEEH 148.0 - 1243.6 37.0 - 260.6
Ba |- ng/ml | 1503.3 | 5038
HAEEH 419.6 - 1714.0 275.6 - 685.2
CFH |- we/ml | 3863 | 3500
EAEEH 285.9 - 710.7 229.8-714.6 — 3 e
CFH-12G AU ml 1798.1 | 1438.0 CFH'IgG %ﬁg = :(ﬁgf’ﬁﬂg,ﬁ%*ﬂﬂ
8 EAEEGH 393.9 - 1069.0 393.9-1183.0
CFl |- wg/ml | 373 . |.....1029
EAEEGFH 28.8-55.6 72.0-139.2
ng/ml 10.94 6.80
C5a - BEEE | 050-3233 | 020-1562
c3 | me/dl | 90.7 797
B 60.4 - 143.2 61.3-131.7
c4 | me/dl | 262 233
EAEEH 9.1-35.9 8.7-33.1
cHso | crom [ o0 | 09 CH50fEfE = IH/UATT D&
EAEEG[H 31.7 -50.5 31.2-43.2
mig (OIT>%)
b SEME | %ol NT
Clinhibitor&1E EEH 77.6 - 144.0
BEF 7= EgiE homo/hetero mEDTEEETE
CFH RU U
CFHR5 A W BU
c3 H16Q hetero P UIISEEDIEECEVW VU I—-S3>THD, KRHEHREAREA
CFI A U
CFB U 2L
MCP A4 W U
THBD U BU
DGKE RU U
PLG U RU




Eculizumabl3Z&ZE£H ?
BRLFEVARY
HEAE(RARE. 127V I VSR EOREEE T 2B

e Licht C et al. Kidney Int 2015; 87: 1061-73.
26: 8N TrialZ$& T UL 7=358. 25EDExtensionZR TL21BICHEER LU

e FakhouriF, et al. Am J Kidney Dis 2016; 68: 84-93.
26:BNDTrialZ$ T U738 B2 B [CHEIR X B BAREZRH /A, HICEIELE

TEDEHDDRERIEDIAISE?
ORIGINAL ARTICLE

The essential role of complement in antibody-mediated resistance
to Salmonella

Immunology. 2018 Sep 4. doi: 10.1111/imm.13000. [Epub ahead of print]



Some Nasty Killers Have Some Capsule Protection

(VEVWRLEDRICIE, REICLZMHZIFOEDHIVS)

S:Streptococcus pneumoniae (BhiZ¢ERE )

N:Neisseria meningitidis (BERXE )

K:Klebsiella pneumoniae (9V71%)

H:Haemophilus influenzae (17T Y12HE)

S:Salmonella typhi (BF7AH )

C:Capnocytophaga canimorsus (H7 /A 77— - H=FNFRX)*
Cryptococcus neoformans (7)7bAYNR AT NVT U R)

P:Pseudomonas aeruginosa ({RIEE)

*V7LEHIFE. ARBLETERINSERE.
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