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Methods for HLA-specific Ab screening and
donor cross-matching testing

Cell-Based Assays

*Complement-dependent cytotoxicity (CDC)

=Lymphocyte cytotoxicity test (LCT)
—Anti-human immunoblobulin-LCT (AHG-LCT)

*Flow cytometry crossmatch (FCXM)

Solid-Phase Immunoassays

*Enzyme-linked immunosorbent assay (ELISA)

*Bead-based array assays

(Flow cytometry or Luminex)

Complement-dependent cytotoxicity (CDC)
=Lymphocyte cytotoxicity test (LCT)

The New England

Journal of Medicine

Copyrighl. 1969, by the Massachuseits Medical Society

Volume 280

APRIL 3, 1969

Number 14

SIGNIFICANCE OF THE POSITIVE CROSSMATCH TEST IN KIDNEY
TRANSPLANTATION*

Ramon Pater, M.R.C.P., anp Paur 1. TeErAsAKL, PH.D.

Abstract Crossmatch tests of the prospective
kidney-transplant donor's lymphocytes with the
serum of the prospective recipient in 225 trans-
plants showed that eight of 195 with negative cross-
match failed to function immediately, in contrast to
24 of 30 with positive crossmatch (p less than
0.001). Immediate failure occurred in significantly
higher numbers among patients with a higher risk
of having antibodies, such as multiparous females

and patients receiving secondary transplants. The
effect was not a nonspecific one, for more immedi-
ate failures occurred among transplants from unre-
lated than among those from related donors. The
corresponding frequency of positive crossmatch
was also lower among related donors. The pres-
ence of preformed cytotoxic antibodies against the
donor appears to be a strong contraindication for
transplantation.
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Complement-dependent cytotoxicity (CDC)
=Lymphocyte cytotoxicity test (LCT)

The New England
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Copyright, 1969, by the Massachuscits Medical Society

Volume 280 APRIL 3, 1969 Number 14

SIGNIFICANCE OF THE POSITIVE CROSSMATCH TEST IN KIDNEY
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Ramon PaTeL, M.R.C.P., anD PauL 1. TErASAKL, PH.D.

Kidneys transplanted across a positive crossmatch failed immediately. :

Higher risk: multiparous females !

patients reciving secondary transplants '

Immediate failures occurred among transplants from unrelated than

among those from related donors.

Complement-dependent cytotoxicity (CDC)
=Lymphocyte cytotoxicity test (LCT)

The New Fnolnnd

Journal of Medicine

Copyrighl. 1969, by the Massachuseits Medical Society

Volume 280 APRIL 3, 1969 Number 14

SIGNIFICANCE OF THE POSITIVE CROSSMATCH TEST IN KIDNEY
TRANSPLANTATION*

Ramon Pater, M.R.C.P., anp Paur 1. TeErAsAKL, PH.D.
The presence of preformed cytotoxic
antibodies against the donor appears to be a ;

strong contraindication for transplantation
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Complement-dependent cytotoxicity (CDC)
=Lymphocyte cytotoxicity test (LCT)

Recipient | Donor
Serum \ Lymphocytes Compiemernt a Q
S I ‘
g 08 —
No donor-specific

May contain : =
donor-specific HLA antibodies
HLA sctbodies in recipient serum:

N7 N No antibody binds
LB T b pLERF— Y SBRpL AW

(#92000{8) Z37°C60 4 [l = it

l ik
S R AE MR 25°C1205 RIS AR wtbodioe
| in recipient serum:
IATURBR., BHETRMBESZEHE Antibody binds

Complement activated

Complement-dependent cytotoxicity (CDC)
=Lymphocyte cytotoxicity test (LCT)

Recipient Donor Q Q
Serum & Lymphocytes Complemant

o
V + % + @ —
Mey cont No donor-specific

donce-spectic HLA antibodies
P - in recipient serum:

N7 N No antibody binds

Donor-specific
HLA antibodies
in recipient serum:
Antibody binds
Complement activated

9)
Lk,
\$
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Complement-dependent cytotoxicity (CDC)
=Lymphocyte cytotoxicity test (LCT)

Recipient | Donor Q Q
Serum Lymphocytes Complement
May contain No donor-specific

donor-specific HLA antibodies
HLA sctbodies in recipient serum:

N7 N No antibody binds

&% dithiothreitol (DTT) TALIEF 3 LT, \'Q
IgME D BB RIRL-RENTHE & S d

Donor-specific

Anti human immunoglobulin(AHG) T3 HLA antibodies
74 FL-chain Type Ff_-chain TypeRZiN% . in recipient serum:
KURBEEEOHHILH TR Antibody binds

Complement activated

Interpretation of crossmatch result

T-Cell B-Cell Interpretation
XM XM
-ve -ve No DSADb to HLA class | or Il OR

DSAD titre too low to cause positive reaction OR
(DSADb that is not complement-fixing — relevance unclear)

+ve +ve DSAb/s to HLA class | OR
Multiple DSAbs to HLA class | +/— I
-ve +ve DSAb/s to HLA class Il OR
Low level DSAb/s to HLA class |
+ve -ve Technical error (possibly related to B-cell viability).

The test should be repeated

+ve, positive; —ve, negative, DSAb: donor-specific anti-HLA antibody; HLA,
human leucocyte antigen, XM: crossmatch.

(Mulley WR, Kanellis J. Nephrology. 2011
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Points at LCT-XM, AHG-LCT-XM

- HREREEMNEOEH. REEICER

- BREETEVERE TELRL

o YUINBRDViability|lZ&k>THKELER

- FREMREICE-OTHBMELLEIENHD

- MEFEFOREENDVEDERS. HEHIEHEDDREEICR,
* IgGMisotypel L > THABERENRLS-OREBRICE

L2

Flow cytometry crossmatch (FCXM)

Recipient Donor Fluorescein- g g
Serum Lymphocytes labelled g Q
" antibodies
\ against Q a
Sog® e = @ .
/ A —0~ No donor-specific Negative Crossmatch:
& + TN HLA antibodies No binding of
Shay Doman fluorescein-labelled

in recipient serum:

HLA antibodies No antibody binds antibody
R = 4 N
*
LYETURLE100pLERF—1 2/ $ER100pL I}K &
(#5200,0001E) %25°C304} il R Is »‘_Q A
l & &
Goat F(ab’)2 anti-human IgG-FITC, CD19-
- % 4° Donor-specifi :
PE, CD3-PerCP% 2 4°C304} il IR i i Binding of
1 in recipient serum: fluorescein-labelled
KR, I0—FAFAN)—THIE Antibody binds antibody
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Flow cytometry crossmatch (FCXM)

Recipient Donor Fluorescein-
Serum Lymphocytes labelled ‘a
mn antibodies
'\ against g g
N h IgG
/> o mj/ —
A /— No donor-specific
& * Q& S ¥ /L HLA antibodies

May contain . -
dm;r-specilic in recipient serum:

HLA antibodies No antibody binds
R = 4 N
B-FCXM3AI=DL\TlE. BAIRE DBCRERS: I}K

itk hicross reactiond ZATREMEMNHZZEMD,
fifaZpronasefRELTHLRIESE D, p zil/
LA LpronaseBCRUSN D EREHMRICHET S Donor-specific
AREMEIS DN TIRIZSEYL T, S i
Antibody binds

Points at FCXM

s JO0—Y A A—2—DNE

o BEM-HLA IADOFE. RIEBREORENTHENDE

s BEAE HERE BERANEBRICKH>TELED
fEtEarrao—IL(F—miE ? ABRBHEOT—/)LmiE?)

HIEF &

o MFIigHEA I FO—ILHS10LL ED I TRTHBHE ?
208l L& BN T40LL EE B 2

. BEMBFOMFIAEMEDI FO—LOMFID 2{ELL L E B ?

. Bohf=-Fr—mTi&. FCXM BT DBHIHNAT E
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Solid-Phase Immunoassays

* Enzyme-linked immunosorbent assay (ELISA)

+ Bead-based array assays

Flow PRA Screening Test LABScreen Mixed
Flow PRA Specific LABScreen PRA
Flow PRA Single Antigen LABScreen Single Antigen

R NOECE 3

Differences between Flow PRA & LABScreen

- Flow PRA LABScreen

BRixNIEHK DIgLy A
HaRAE E E
A& FE BE
R & F8 BE

AR = E

WFhiEEBANVE, RELEMTHIEARER
Fl-non-HLAFA X E T4
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Flow PRA Screening Test
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Flow PRA Specific
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—A2,24 853 67
__A23 66 B41,71

—A23 3 B4T A
425,26 B4

—A32,68B44 47

GROUP *2
2
ST
84
;.\w‘ o
S
x 3
z :
J X
gl
g
g
- T L T T T
200 400 600 800 1000
FLIH

FL2H
600
It

400

200

ks
Selcrsy

200 400 600 00 1000
FLI-H

e
—A2,1TET3 62
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—A29,69 B39,56
—A30,31 BIZ,71
__A30 32827 42
—All B27 48
__A33 36 B53,63

—A32,36 853,61

Specificity: B57, 58
PRA: 9.4%

Flow PRA Specific
Ny v
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(1] (\)O

Flow PRA Single Antigen
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Flow PRA Single Antigen
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LABScreen Mixed

HLAI & -MICARIADEEEER Y )—=
« Luminext —X1i@85g&H 1Y) . 3~55BD /=L (HLAL
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Az

7 ll! Cw7
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LABScreen PRA
- HLARGK DO HEL%PRATHIE
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LABScreen Single Antigen

 HLARIE OB EMERE
s E=X1EEH-Y NBEHEOBESHLARR S a—FT12Y
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\*"‘\f the specific bead O

fuorescent reporter dye (¥ )
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ICFA

(Immunocomplex Capture Fluorescence Analysis )

|HLA| IHLAAb ||non HLAAD | u/( ‘/
é =‘/( =/( Ag Ab reaction “\Solublllzatnon 4 ‘(

Immune Complex

Donor

Patient serum
Lymphocyte | Anti-HLA class | or Il Ab |
4 '( Wash ( Capture
HLA class | or Il specific beads
l Second Ab reaction
I PE labeled anti-human IgG Ab |

G(d ‘ 4 - Analysis by - Determination by

Luminex index (Positive >2.0)

Variation in Results by Choice of Anti-HLA
Antibody Detection Technique

s posie e

cbC 102 162
AHG-CDC 116 (+13%) 148
ELISA 127 (+10%) 137
Flow PRA 139 (+10%) 125

(Gebel, HM & Bray, RA. Transplantation. 2000)

201453/ 14H
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Preformed DSA

= Anti HLA - DSA-
s Anti LA+ DSA-
=== Anti HLA+ DSA+

padoat

T MM awnumn
Time poet ranaplant (montha)

Number ot fak

AGHADEA T84 M5 24 TH I M M O B
e MM OB ON W e .
ASMAMCM, B D W W ®» » w0

C — No AMR

Graft survaval (%)

%0 p<0.0001

0 12 24 36 48 60 72 B84 9
Time post transplant (months)

Number at risk
No AMR 370 338 323 288 M2 11 B9 &1 &
AMR . O G B NS SR G A Sl

Preformed DSAldclass VIIZEAH LT RiEDEEEF
A

B wesee DSA -

~ DSA class |

—-—DSA class Il
g
3
<
3
a
o

0 12 M4 )6 4 @0 72 M %
Time (months)
e DSA «
D ——08A+

Graft survival (%)

g ——————
0 12 24 36 48 60 72 84 96
Time post transplant (months)

Number at nsk

DSA- 6 290 279 219 146 100 T3 48 3
DSA+ 64 48 42 3B 27 2 7 W

Lefaucheur C, et al. J Am Soc Nephrol 2010; 21: 1398
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INA A F—preformed}iHLA-DSA
FRFOBREFIIRETREDIRIMNEL

- MFI =< 460
-==-460 < MFI < 3000
—— 3000 < MFI < 6000

Graft survival (%)

"0 12 24 3 48 8 72 84 98

Time post transplant (months)

Number at risk

MFI < 460 326 297 285 224 151 103 75 51 33
460<MFI <3000 27 27 26 22 13 10 8 7 &6
2

3000<MFI<6000 11 11 10 8 4 3 3 2
MFI >6000 39 33 30 28 19 16 12 9 5

Lefaucheur C, et al. J Am Soc Nephrol 2010; 21: 1398

IeG BT VS ADH R E

Complement fixing subclass C1 complex

IgG3 >> IgG1 > IgG2 > IgG4 ¥

Fc-receptor binding properties 'ﬁf; \‘@ﬁ

IgG3 > IgG1 >> 1gG2 > IgG4 Cell mediated cytotoxicity

201453/ 14H
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Pretransplant IgG subclasses of donor-specific
HLA Abs and development of AMR

subclass pattern ,biological’ group N

1 strong C-activating 32
1+3 strong C-activating 14
strong C-activating 2 strong C-activating
2 weak/no C-activating 6 (n=48; 34%)
24 weak/no C-activating 2
s Wesiino Cachvtng -t weak/no C-activating
142 mixture 2 (n-g. e%)
14243 mixture 19 ‘ ’
1424304 mixture 14 mixture
144 mixture 6 (n=67; 48%)
14244 mixture 5
243 mixture 2 all negative
24344 mixture (n=17; 12%)
1+3+4 mixture
3+4 mixture -
no lgG1-4 all negative 17

Hoénger G, et al. (University Hospital Basel, Switzerlan)
Transplantation 2011; 92(1):41

BA TV =21eG2/1gG4 subclass DSADHEEH TS
LYEIUMIAMREIER(ZESTSTMNERIIBRFTHS

A Incidence of B Death-censored allograft survival
antibody-mediated rejection 100
100 H
- Mk gy (el n.'] 0 L'.
%0 Shrrng C e Orwtng grovee v 11 e
i1
- C e Seng gy ) "0
0 - T l
z £
e =3
£ . . g §
Tk
10 ek
20 T / #13 and & monthe “
- = Penre pop (e loetrs )
» r‘ » mc«:—nmwmi"“ Ir‘u
g f - ean v C e ivating grow (4]
| 0 r—r—r—7r—r——
° Y 28 A0 6 0¢8N
L ? $ d 4 ’ ¢ L Years post-transplant
Months post-transplant ":"::'

-4 4 3 2 2

2 0 1% 1 N 12 127 127 9% 7T 4
43 3 30 28 25 20 7 15 9 7

- 4
Hoénger G, et alTransplantation 2011; 92(1):41
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Preformed DSAIZBH 9 A Y X

 Preformed DSAldclass /IIZEH LT FEiEDBEIEERE
T

« Cross Reactive Epitope Group (CREG) AbsDTFIE+
AMR®DfEFR (Nainani N, et al. Transp/ Immunol 2009;
20:113)

o IN{3A3—preformed DSAZHFDOEHIL.
BAEDIRIDELY

 1eG2/1gG4 subclass DSAD A ZE T HIES.
TSI EEITREF

De novo DSA
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DSAREZRE15% -- T 537FORD/INA)RY

t?::-' De novo DSAIZ

- [—— AMRD fERRE F
; ...... Non-DSAIlZ
= fEREFTIFAEL

. Y De novo DSAlZfth D
£ ’ HEEEERETFICHA

Wiebe C, et al. Am J Transplant 2012;12(5):1157

Significant association between chronic
AMR and DR-DSA in renal transplantation

Iniotaki-Theodoraki AG, et al. Transplantation 2003; 75(9): 1601.
Zhu L, et al. Clin Transpl 2008: 171.

Kobayashi T, et al. Hum Immunol 2011; 72(1): 11.

Wiebe C, et al. Am J Transplant 2012;12(5):1157.

PON~

De novo DQ-DSA are associated with a
significant risk of AMR and transplant
glomerulopathy

1. Worthington JE, et al. Transplantation 2003; 75(7): 1034.
2. Willicombe M, et al. Transplantation. 2012;94(2):172-7.
3. Devos M, et al. Kidney Int 2012;82(5):598-604.

201453/ 14H
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De novo DSAIZE§9 5a > H R

* De novo DSAIZAMR/F' 570X D EEEF
« Non-DSA HLAI{KIIEREFTIXA L

o ERJILHLA class Il >> class |
DR? DQ? DP?

 De novo DSAD R & [FHEEIZEKTT H?

De novo DSAX} &

Antibody-mediated rejection—
an ounce of prevention
is worth a pound of cure

10zDFRHIE1IbDEBEIZET S

Bradley JA, Baldwin WM, Bingaman A, Ellenrieder C, Gebel HM,
Glotz D, Kirk AD. Am J Transplant 2011;11(6):1131

201453/ 14H
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Functional properties of IgG isotypes

Complement fixing subclass

Ecomplex
aY: .
8

Complement activation

IgG3 >> IgG1 > IgG2 > IgG4

'E?E\\ ﬁ"///\
Fc-receptor binding properties %*}\‘ @}g
@

|g(33 > |gG1 >> |gG2 > |gG4 Cell mediated cytotoxicity

IgG3 subclass DSA%

ULNANMZHIH] TS h 2

201453/ 14H
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T, HRECKBIeGITRARAYFDHEE/INF—2

T,1-biased isotype (IFN-y, TGF-$)
> 1gG2, 1gG3

T,2-biased isotype (IL-4)
- 1gG1, IgG4

MMF/mTORilZ. STATID U EE{EZHN&IL .
STATSD) VB LZ#FT 5

|

T REZIE T 50 Treght & L HNFHI L0

IgG3 subclass DSADQHIREHNHFIT B ?

CNI®D minimization|Z{#51gG3-DSAD H IR %
MMF/mTORINF B CTE 5 ATRETS

201453/ 14H
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Algorithmic approach to sensitized patients

| APPROACH TO SENSITIZED PATIENTS |

Patients evaluated for
kidney transplantation

s '3
I Patients with a living donor I I Patients without a living donor [
']
X : X
Patients have Patients have List to UNOS with any
no DSA and DSA and cross- LNOS E antibody 3000 NIFT as
cross-match match positive unacceptable HLA
negative Y antigens
) ] v v ¥
l Tntemal CDC cross-match CDC ¢ros tel CDC cross-matcl Patients with ¢<PRA
and NKR T or B-Pos or T-Neg' B-Pos or T and B-pos *50% and on top of
Tmnspl:\m fadney Flow T/B Pos Flow T/B Pos with more than 3 the waitng list
pawed MCS ~300 and MCS <300 and DSAs or more 2 gkg IVIG ot day
exchange DSA MFI-£.000 DSA MFI- 5,000 than 1 strong DSA 0 and day 30.
programs Desensitization with No pretransplant with MFT = 5.000. 37 mg'm2
PP, IVIG and desensitization Do not attempt otuxmnab at day 15
Transplant with d. 1f any antibody
anti-thymeocyte strength after

after desensitization

with anti-

elobulin and IVIG treatment decreases
to = £000, remove

from UNOS as

- otuximab
1£ DSA MFI-<2 000
o and MCS <300,
ﬁ>"

Transp
thymosyte globulin
and IVIG

unaceeptable
aotigen

Post-TX monitoring - monthly DSA. BEV up to 6 months, and at 9 and 12* months. biopsy if creatimme level or DSA MFT mereases

(Marfo K, et al. Clin J Am Soc Nephrol. 2011)

Basic Concepts in Desensitization

Removal of existing

antibodies
*Plasmapherersis

sImmunoadsorption

Inhibition of residual antibody

and Complement system

cascade
sIntravenous immunoglobulin (IVIG)

*Eculizumab (C5 inhibitor)

Depletion of antibody

producing cells

*Naive and memory B cell —
Rituximab (anti-CD20)
*Plasma cells- Bortezomib

(proteasome inhibitor)

Suppression of the T cell

response

Induction agents

*Triple immunosuppression with
CNI, MMF and steroids

201453/ 14H
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J Am Soc Nepheol 15: 3256-3262, 2004

Evaluation of Intravenous Immunoglobulin as an Agent to
Lower Allosensitization and Improve Transplantation in
Highly Sensitized Adult Patients with End-Stage Renal
Disease: Report of the NIH 1GO2 Trial

STANLEY C. JORDAN#' DOLLY TYAN,* DON STABLEIN #

MATTHEW MCINTOSH,® STEVE ROSE, ' ASHLEY VO,* MIEKO TOYODA,*
CONNIE DAVIS,! RON SHAPIRO,” DEBORAH ADEY, ** DAWN MILLINER, "
RALPH GRAFF,* ROBERT STEINER, ¥ GAETANO CIANCIO,l

SHOBAH SAHNEY .M and JIMMY LIGHT*

S REREREREE S48 4

A1E129/BWDRES OTJ 18 54545 AR

— placeboB# TR TPRAJEIZ A EIZHE D
BHEEHUE (placebo(X17%. IVIGE(L35%)
S HAR AYEHE (placebo (X10.34F . IVIGE Tl134.84F)
2 £ & #E(EplaceboFE75%, IVIGEE80% (BEEE4L)

NGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLF ”

Rituximab and Intravenous Immune
Globulin for Desensitization during Renal

Transplantation
Ashley A. Vo, Pharm.D., Marina Lukovsky, Pharm.D., Mieko Toy
Jennifer Wang, M.D., Nancy L. Reinsmoen, Ph.C
Alice Peng, M.D., Rafael Villicana, M.D., and Stanley C. Jordan, M.D

N ENGLJ MED 350;3 WWW.NEJM.ORG JULY 17, 2008

SRR BB R E206)

IVIG (2g/kg X 2 dose) + Rituximab (1g X 2 dose)Z 1T

—EEPRALAJLIEFEA (TTE19%H 5 44+=30%)
BiEFETOFEETHMEEERE (144289 hAMD5+6 HA)
BHEE(T80%LEF (IVIGD A TIE35% )
1EEFET100%, 1FEEEE(TI4%

201453/ 14H
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Outcomes in Kidney Recipients Receiving
Desensitization Treatment 2000-2010

s tn = Fouowu G’aﬂ e “
| PP/low-DoseIVIG______(Months) | Surviva I jectio

Schweitzer 2000 11 13 100% 100% 36%
Montgomery 2000 4 14 100% 100% 100% 100%
Gloor 2003 14 15 86% 78% 43% 43%
Magee 2008 28 22 93% 89% 42% 39%
Thielke 2009
i v i ————
Jordan 2003 43 31%
Akalin 2003; 2005 17 15 100% 88% 18% 18%
Vo 2006 58 24 96% 84% 36% 22%
39 24 100% 90% 31% 21%
Vo 2008 54 14 98% 96% 35% 20%
16 12 100% 94% 50% 31%
Mai 2009 20 36 94% 89% 50% 30%
Bachler 2010 37 24 95% 87% 38% 38%
Vo 2010 76 24 95% 84% 37% 29%

LB RERBRICH 1T AL E

RAEREL BiEHY BiEHY BEHY
FCXM (-) || FCXM(-) || FCXM (~+) || FCXM (++)

HLA (-) HLA (+) ||CDC-T (-~+)|| CDC-T (++)
DSA (-) DSA (-) DSA (+) DSA (+)
[ﬂﬁ!@fﬁf&iﬁtﬁ LJ Rituximab |( Rituximab

& &
DFPP Bortezomib
DSA(+): MFI>1000 &
DFPP

Rituximab (1)'V¥+H>2®) B L UBortezomib (R L7 1K®) D
FEARISOVWTIIEZNREBEZEASDERRE
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RHLAMGBE £ ICEHSEGHE

/Germinal Center

| Follicular B cell

/]

LN

‘ Plasma blast cell ‘ \

) — "

’ Long-lived Plasma cell ‘

Memory B cell j

Naive B cell\

® —&

Short-lived Plasma cell

‘ Plasma blast cell ‘

RATVSTEE

RHLAMGBE£ICEHSELH#E

ﬁierminal Center

| Follicular B cell | gl
@)~ e

‘ Plasma blast cell ‘ \
p 8

’ Long-lived Plasma cell ‘

——————

S’

M ¢+ | Memory B cell j

>
sl > @) —> @

‘ Short-lived Plasma cell ‘

’ Plasma blast cell ‘
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EGFO 42F %4t (MAEE—I. @WilickYREE)

HLA typing: Full mismatch

Recipient 0206 2603 4002‘ 4002 0410 1401

Donor 3101 3101 1501 3901 0406 0802
[CDC] T-warm 5[51%. B-warm [5tE. B-coldi® (&%
[T-cell FCXM] &%
LABScreen® Single Antigen
Class | ¥ifk : HLA-B*1501 (MFI: 12966)% & T 3458

Class Il #n{&k : §31&
CFSE-MLR: i B EBERI DI N F—In & (LI

I &R &S BHEICEC I A RIEZ 1T

JRRTYFIXEEEL-
/" Rituximab § s00mg § 100mg
FK506 (trough level 5~7ng/ml)
L  BiEgsEonARE I

(cpc AMR(-), REH (-)
(T-cel S-Cr 1.20 mg/di —

DSA(-), NDSA(+)

Wow W owW W Wow W W W Wow W W W

MFI 13.06 MFI 9.54 MFI 4.15

Control

Cell number —

Patient

|||||||||||
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Recipient
Donor

First Donor

EGQ 58F Bt (MARBTEE. —RBHEREH)
HLA typing: Full mismatch

2402 3101 4002 5401 0405 0802
0201 0206 1301 4801 1202 1501
0206 3101 4002 4801 0410 0802

[CDC] T-warm 3#[&E1% . B-warm 5B 1% . B-colddFET4
[T-cell FCXM] &tk
LABScreen® Single Antigen
Class | fi{k : HLA-A2 (MFI: 14958)% = & TEH117&
Class Il fi{&k : 5167
CFSE-MLR: BiB{ERAR DI — B & IETTE

&R B S BHEI =R BB IAZ 1T o=,

ORTYFEEEEE LGN 0T

Rituximab ,‘SOOmg ‘ 100mg
FK506 (trough level 5~7ng/ml)
MMF 1000mg
DFPPIVIG il '
[CDC T-warm] Positive Positive Positive
[T-cell FCXM] Positive Positive Positive
| | MFI352 7| MF1330 | MF1297
Control = ‘ ' A
£
E W W W N W ':A‘—nl_w'_w
= 3 2 R
E MFI 190.95 MFI 198.41 MFI 184.62
Patient O . '
| . o v - e 'W—L-.f

Anti human IgG-FITC
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R (R BABHIRA N EFLEL .
Memory B#ifa W FEL TR EERERE.
RILTYITEERELT

FK506 (trough level 5-10ng/ml)
Bortezomib (1.3mg/m’)

Dexamethasone {20mg)

— et o

123456789 11 2 25

RILTFIST 1Y 190 (1.3mg/m” (R ETR) Z:820E]. 281, 4,
8,118 B)) &5 (TXYA2Y U H6R) L. 28R #IZDFPPEIToT=,

RILTYIITRE% . CDC / FCXMIZ[EER1E

Pre-Borfezomib 1 week after 1 month after
DFPPAVIG DFPPIIVIG

[cDC T-warm]ﬁ Positive Positive Negative

BHER 3501 A28
AMR(-), [REH(-)

S-Cr 1.27 mg/di
DSA(-), NDSA(-)

= v ..
| MFI21.25 l MFI 28.62 l MFI15.28
. - o - . -

Anti human IgG-FITC

Celln
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EFQ 61F %t (IMEE—. HIRICKHREAE)

HLA typing: Full mismatch

Recipient 0201 0201 3901 1510 0401 0801
Donor 2402 2402 0702 5201 0101 1501

[CDC] T-warm [2f%. B-warm [£14. B-cold £t
[T-cell FCXM] &%
LABScreen® Single Antigen
Class | Hifk : HLA-B7 (MFI: 5317)% & & T511638
Class Il fufk : 5L
CFSE-MLR: BiB{ERARM DI — B EFLTTHE

/" Rituximab

\_ DFPP/IVIG

\. DSA(-), NDSA(-)  Las
[FCxm] Positive Negative Positive Negative
[ICFA] Positive Negative Positive Negative|

MBEHFESICECRBERETIOATYTF

[Z—BIXEHELE=A. BEBEEL ST

l 500mg

CsA #51‘!5%1 £E27JH ﬁi@
MMF AMR(-), REH(-)

Bortezomib S-Cr 0.88 mg/dl

RILTYVSITEE®R, JORTYFIEEI ML,
DSAHH&KLT=,
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AHLAIVEADE =217 |

RILTYVITHREEDSAIXETLTE
i EIFET LA

HPALRRIAILRIGE  2.0K#HEE 87.9 80.2 120 81.8 78.2
KEZRESIMILRIGG 2.0k 9.2 67.5 23.3 26.3 26.9
BRSO 1L RIgG 2.0 A RS 25.5 8.7 19.6 14.2 9.8
BB I1ILRIgG 2.0kkE 128Kk 1280k 1288 E 1285 E 12881 £
LUTRLILRIgG PAES 1-1:3 3.7 2.0 3.7 2.5 2.9
HARAHAH AL RIgG 4.0R G 70 65 53 76 67
EB7 1 JLAHIVCA IgG 10K # 80 20 20 20 40

eflREH ., ERTRREIFZED TG,

Possible cause of differential depression of antibody

DSA vs. protective immunity

g v Apoptosis

PR -

g =l (/ ) E , Terminal

§::;':> <()2€‘56 g Endoplasmic o > unfRespmse

6'.@ Q‘Pf Ll Reticulum

§ DRIPs

EE .

[ 1 3 Protein

g1 - r y 5 Accumulation in

@, (¢

3t

§ o

Everly MJ, et al. Transplantation 2010; 90:1493
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Consensus Guidelines on the Testing and Clinical
Management Issues Associated With HLA and
Non-HLA Antibodies in Transplantation

Transplantation * Volume 95, Number 1, January 15, 2013

Technical Group

(a) SPI must be used for the detection of pretransplantation HLA
antibodies in solid organ transplant recipients and, in particular,
the use of the single-antigen bead assay to detect antibodies to
HLA loci, such as Cw, DQA, DPA, and DPB, which are not readily
detected by other methods.

(b) The use of SPI for antibody detection should be supplemented
with cell-based assays to examine the correlations between the
two types of assays and to establish the likelihood of a positive
crossmatch.

(c) There must be an awareness of the technical factors that can
influence the results and their clinical interpretation when using
the Luminex bead technology, such as variation in antigen
density and the presence of denatured antigen on the beads.

Consensus Guidelines on the Testing and Clinical
Management Issues Associated With HLA and
Non-HLA Antibodies in Transplantation

Transplantation * Volume 95, Number 1, January 15, 2013

Pretransplantation Group

(a)Risk categories should be established based on the antibody and
the XM results obtained.

(b)DSA detected by CDC and a positive XM should be avoided due to
their strong association with antibody-mediated rejection and graft
loss.

(c)A renal transplantation can be performed in the absence of a
prospective XM if singleantigen bead screening for antibodies to all
class | and Il HLA loci is negative. This decision, however, needs to
be taken in agreement with local clinical programs and the relevant
regulatory bodies.

(d)The presence of DSA HLA antibodies should be avoided in heart
and lung transplantation and considered a risk factor for liver,
intestinal, and islet cell transplantation.

201453/ 14H
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Consensus Guidelines on the Testing and Clinical
Management Issues Associated With HLA and
Non-HLA Antibodies in Transplantation

Transplantation * Volume 95, Number I, January 15, 2013

Posttransplantation Group

(a)High-risk patients (i.e., desensitized or DSA positive/XM negative)
should be monitored by measurement of DSA and protocol biopsies
in the first 3 months after transplantation.

(b)Intermediate-risk patients (history of DSA but currently negative)
should be monitored for DSA within the first month. If DSA is present,
a biopsy should be performed.

(c)Low-risk patients (nonsensitized first transplantation) should be
screened for DSA at least once 3 to 12 months after transplantation.
If DSA is detected, a biopsy should be performed. In all three
categories, the recommendations for subsequent treatment are
based on the biopsy results.

F=EH

DSARSHERIIZE 1T BB RAERIE TIX. short-lived
plasma cell&long-lived plasma cell DFEFERRED
BENEETHD,

Rituximab&BortezomibZ EX[ERIIZI 535 &I
&Y., EELREAEXBOHLEM T,

BB BN L OB E LT HETH B,
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