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Tarihce

- llk basarili deneysel -+ insana yapilan ilk

bobrek nakli: deneysel bobrek nakli:
« 1902 yilinda Viyana'da — 1905 de Bordeaux
yapildi (Fransa)da yapildi,

 Macar asilli Emerich Ullmann
(1861-1937)

 Bir kopekten alinan bobrek

baska bir képege takildi bir cocuga takildi
» Graft 5. guine kadar — Graft 1 saat kadar

fonksiyoneldi fonksiyoneldi
— Cocuk 2 hafta sonra oldu.

— M Princeteau tarafindan Bir
tavsandan alinan bobrek



Tarihce

1906 ilk basarili organ nakli- kornea

1933 Insandan insana bdbrek bobrek nakli Y.
Yurijevich Voronoy, basarisiz

1954 Tek yumurta ikizleri arasinda ilk
bobrek nakli(J. Murray)

1967 Ik karaciger nakli (T. Starzl)
Ik kalp nakli (C.Bernard)

1968 Kemik iligi nakli (D. Thomas)

1975 Ik bobrek nakli Prof. Dr. M. Haberal

1978 karaciger nakli Prof. Dr. M.Haberal
1978 ilk allojenik kemik iligi nakli

1984 ilk otolog kemik iligi nakli *

1992 ilk periferik kok hucre nakli

1995 allojenik kordon kani nakli



ORGAN NAKLI ONCESI VE SONRASI YAPILAN TESTLER

Rejeksiyon riskinin degerlendirilmesi:
ABO antijenlerinin uyumu

HLA uyumu

Duyarlihgin tespiti - Nakil oncesi

(PRA, CM testleri)

Imminolojik izlem:

Duyarlihgin tespiti
Bx., PRA, DSA, XM testleri, hiicresel immdnite

Nakil sonrasi

Imm{in-diizenleyici tedavi:

Nakil oncesi duyarli hastalarda Desensitizasyon Prot. uygulama
Nakil sonrasi duyarli olmayan hastalarda konvansiyonel immunsupresyon uygulama




HLA ANTIKOR TARAMA YONTEMLERI

CDC

Sensitivity of Antibody Detection Methods

CDCAHG | ELISA|  FLOW

Luminex

SAB

Sensitivity




Canli Hiicreler Olii Hiicreler

Sitotoksisite Lenfosit Cross Match testi terasaki plagi canli ve olu hucreler



CDC CROSSMATCH / BOBREK NAKLI

Patel R., Terasaki P.I. : N.Engl. J. Med. 1969; 280: 735

Rejeksiyon (= 48h) Rejeksiyon yok

Positive crossmatch 24 3 6

Negative crossmatch @ 187

v’ Pozitif crossmatch: Akut greft kaybi icin yiksek risk (80%)
v’ Crossmatch pozitif ise transplantasyon énerilmez.

v’ Bazi antikorlar (anti-HLA disindakiler) direkt dondér lenfositlerine karsi olmakla birlikte klinik olarak iliskisiz.



Bize nasil bir test l[azim?

1992
Barselona




Simdi Istatistik zamani

Test pozitif A
GP YP

Test negatif B D B+D
YN GN
A+B C+D A+B+CD

Sensitvite : A/A+B Hastalar icindeki gercek hastalari ayirir

Spesifite: D/C+D Gergek saglamlar icindeki saglamlari ayirir



C7S

Collaborative Transplant Study

University of Heidelberg
Department of Transplantation Immunology
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TEST DUYARLILIKLARI ANTIKOR TAYiININi NASIL ETKILIYOR?

Role and Value of Luminex®-Detected HLA Antibodies
before and after Kidney Transplantation

Caner Siisal® Gerhard Opelz® Christian Morath®
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0zGULLUK

NIH-CDC-XM

AHG-CDC

ELISA

AS

Luminex
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MIKROBONCUK TEKNOLOJISI

Hasta serumunda *

bulunan antikor & \ Anti-human IgG-FITC

Lazer 1

= ==l Lazer 2

HLA antijeni kapli mikroboncuk

Flow cytometry

GREEN LASER
reporter quantifier

RED LASER
bead classifier

e

< g —

Luminex
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Capraz uyum testlers

CDC XM: transplant oncesi donore karsi Ab
HLA ve non HLA Ab : HAR ve AAAR riskit
Ab tanimlayamaz

AHO ve Lumineks
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CDC-XM

e HLA ve Non HLA Ab
e HAR ve AAAR riski
* Duyarliligi distk

* Daha duyarl kati fazli AS ve Luminex PRA

1 I Luminex

v;\ahl 7

H?f




Bobrek nakli konsultasyon ornegi

4/6 doku uygunlugu

/YGUNLUGU SAPTANMIS OLUP, HASTANIN CDC VE FCM-CM TESTLERINDE REAKTIVITE %52IN ALTINDADIR. PRA CLASS
TANIMLAMA TESTHLA CLASS | ANTIJENLERINE SPESIFIK IGG TIP| PANEL REAKTIF ANTIKOR
OZITIF TESPIT EDILMISTIR. PRA CLASS 2 TANIMLAMA TESTKHLA CLASS Il ANTIJENLERINE SPESIFIK 1GG TIPI PANEL

0 INDA POZITIF TESPIT EDILMISTIR. LSA SINGLE ANTIJEN CLASS | (HLA CLASS |

NTIJENLERINE SPESIFIK SINGLE ANTIJEN) TESTI %0 N§GAT|F TESPIT EDILMISTIR. LSA SINGLE ANTIJEN CLASS | (HLA

LASS Il ANTIJENLERINE SPESIFIK SIN | %19 POZITIF TESPIT EDII MISTIR. POZITIF ANTIKORLAR:
ADQB1 0402, HLA DQB1 05:03, HLA DQB1 06:01. HLA DQB1 03:C

[ADQBT03.02, HLADQBT 04.07,
'ONTEMLUMINEX SCREENING ASSAY ) HASTANIN KAN GRUBU O Rh(#), DONOR ADAYININ KAN GRUBU O Rh (+)
LARAK BILDIRILMISTIR. BU NETICELERE GORE DONOR ADAYINDAN PLANLANAN BOBREK NAKLI IMMUNOLOJIK

ONDEN UYGUNDUR. ARZ EDERIM .

16



CDC-XM

Tetkik Adi Sonu¢  Durum  Birim  Referans Araligi Onceki Sonuglar
[Karar Siniri

HLA-B (SSO)molekuler Diigtik ¢ézini Caligildi.

TESTLER £ SONUG. REFERANS ARALIK
B Lenfosit Cross Match Non DilGe:%2 DEN AZ (0-10)

B Lenfosit Cross Match 1/2 Dilie: %3 DEN AZ (0-15)

T Lenfosit Cross Match Non Dille: %1DEN AZ (0-5)

T Lenfosit Cross Match 1/2 DilGe: %3 DEN AZ (0-5)

B Lenfosit Negatif Kontrol: %4 DEN AZ

B Lenfosit Pozitif Kontrol: %99,0

T Lenfosit Negatif Kontrol: %3 DEN AZ

T Lenfosit Pozitif Kontrol: %97,0

Alici Serumu x Alict T Lenfositi:% 5 DEN AZ
Alici Serumu x Alici B Lenfositi:% 5 DEN AZ R 17




AHO-XM

Guvenli ve daha duyarli

Dlsuk seviyede Ab titre

Kompleman baglayan Ab

Canli hiicre gerektirir, standartizasyon zor
Sensitize, 1. sonrasi nakil , transflizyonlar
Cocuktan veya esten anneye nakillerde

CDC + AHO-XM ile birlikte

18
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AHO- XM
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Gating strategy
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T FCXM < 200 MCS = 7000 MFI
B FCXM < 200 MCS = 5000 MFI

Dr. Robert Liwski, MD, PhD, FRCPC
Optimization of flow cytometric crossmatch assay to
expedite pre-transplant immunologic risk assessment
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M (kontrol

10 10*
IGG1 FITC-A

Count
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AHO- PRA

* Toplumda sik rastlanan polistren boncuklara baglanmis HLA

* lg G1-4, Ig M, Kompleman baglayan — baglamayan Ab

* Daha duyarli

* Floresan kanal tGzerinde yer degistiren mikroboncuk orani % PRA

 Tarama, tanimlama, tek antijen saptama kitleri mevcut
e Canli hiicre istemez
e Standartizasyon: cihaz, reaktif, teknisyen vb.. zor




AHO- PRA tarama

* HLA sinif 1 ve/veya 2 antijenleri icin hazirlanmis mikroboncuk
panelleri (her sinif icin 30 farkli fenotip)

* Serum ile pozitif reaksiyon veren boncuk oranlari % PRA

F Anti-human
Hasta * IgG FITC

¢ HIZII Ve UCUZ serumu—’d A

HLA antijeni kapli
mikroboncuk

24



AHO — PRA tarama

Sinif-1 PRA
Sinif-l mikroboncuklar (-) kontrol 9690 (+) kontrol (-) kontrol 295 (+) HS
£
_I_g" R1
By
=24
S " @@ e v
Sinif-11 PRA
Sinif-1l mikroboncuklar (-) kontrol %98 (+) kontrol (-) kontrol %100 (+) HS
g4 s " =.
&1 " Rt
Sl
32?“ Il\§xc“:‘ - HIM1 ﬁ‘% ’”M1
e ) e T My
o 200 40()‘$ca630 =0 1000 e 52 T T T5s T3
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AHO — PRA tarama

Sinif-1 PRA ve Il kombine PRA

Sinif-1 ve Il mikroboncuklar (-) kontrol 299 (+) hasta (-) kontrol %65 (+) hasta
_ .. serumu 3 serumu
:: R2 R3
i Sinif-1 Sinif-II M1
T2 _ i
.:.'D 200  4bo  &O0 00 1000 10% T -
FSoH
Anti-human Anti-human
] IgG FITC IgG FITC
Sinif-1 ve Il mikroboncuklar >— )—
Alloantikor Alloantikor : *
=N 4
s 27 R3: Sinif-1I e
X N FL-1 e
55_5 R4: Kontrol
=7 L fra
. R2: Sinif-I
b 200 qh?:gg_fibu s00 1000 HLA Sinif-1 kapl HLA Sinif-11 kapli
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AHO-PRA tarama

TEST SONUC BYRY REFERANS DEDER 16.12.15 14.12.15

Panel reaklif antikor (PRA) class |l antijen
Panel reaktif antikor (PRA) class Il tarama NEGATIF NEGATI
Panel reaktif antikor (PRA) class | antij POZITIF POZITIF

LRA SINF | ANTIJENE SPESIFIK - %31 POZITIF

AKIM SITOMETRIK YONTEMLE CALISILMISTIR.
Panel reaktif antikor (PRA) class | tara POZITIF POZITIF
HLA-A.B,C (molekller dusik ¢ozundriGkte CALISIL

CALISIL

HLA-DR.DP,DQ (molekiler dustk ¢ozini

HLA-BS (Molekiler Disik Cozinaritkte,

T ve B Lenfosit capraz karsilastirma, total, CALISILDI
VKQMPLEMANA_\ BAGI:l SITOTOKSISlTE LENFOSIT CROSS MATCH (CDC-LCM)

TESTLER

Lenfosit Cross Match Non Dille: %5'DEN AZ
Lenfosit Cross Match 1/2 Dil(ie:%5'DEN AZ
Lenfosit Cross Match Non Dilte: %5'DEN AZ
Lenfosit Cross Match 1/2 Dille: %5'DEN AZ
Lenfosit Negatif Kontrol: %5'DEN AZ
Lenfosit Pozitif Kontrol: %90

Lenfosit Negatif Kontrol:%5'DEN AZ

Lenfosit Pozitif Kontrol: %90

Alict Serumu x Alici T Lenfositi:%S5'DEN AZ
Alict Serumu x Alict B Lenfositi:%5'DEN AZ

~—- O -—4m
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AHO-PRA tarama

IGG FITC-A
Population #Events %Parent %Total Geo Mean
Il Al Events 10,000 BH#s 100.0 Bas
Il r 6,577 658 65.8 SR%4

WL e 3.469 52.7 34.7 #nas

IGG FITC-A X P4 2,985 86.0 29.8 R4S
X ps 473 1361 47 3,321
B - 1,799 27.4 18.0 479
Xl ps 1,788 99.4 17.9 478
X p7 8 0.3 0.1 2,185

P7
10° 4 10° 10°

IGG FITC-A
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AHO — PRA tanimlama

* Pozitif tarama testi sonrasi yapilir

* HLA sinif 1 ve/veya 2 antijenleri icin hazirlanmis mikroboncuk
panelleri (4 grupX 8 renk kodu: 32 farkli fenotip)

* Serum ile pozitif reaksiyon veren boncuk oranlari

(FL, Uzerinde negatif kontrole gore yer degistiren mikroboncuk %)

* Yiiksek PRA pozitifligi, spesifik Ab belirleyememesi



Sinif-1 veya Il mikroboncuklar

1-10 1
11-20 2
21-50 4
51-80 6
81-100 8
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AHO — PRA tanimlama

GRUP-1

FL2 Gzerinde farkli mesafelerde goruntulenir
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Sinif-1 veya Il mikroboncuklar
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DR8, DR12

antikoru tespit

edilen alloserum

AHO — PRA tanimlama

Her biri farklhi renk kodu tasiyan mikroboncuk paneli
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AHO-PRA tanimlama

32



AHO Tek antijen saptama

Tanimlama ile bulunan Ab’in tek antijen dluzeyinde ayrimini yapar
Yuksek duyarli hastalarda nakil icin kabul edilebilir Ab belirlenir
Sanal XM yapilir

Her HLA antijenleri icin ayri ayri hazirlanmis mikroboncuk panelleri (4
grupX 8 renk kou: 32 farkli fenotip) srouvr =1 GROUP =2

9/13c.021 9/13¢.022
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Single antigen flow beads for identification
of human leukocyte antigen antibody
specificities in hypersensitized patients
withh chromnic remnal failure

ALETSTAFA SOYOZ'2, TOILAY KIFLINCASEAN-AYNAYZ, ASFET OZKIZIFCIK-KoCY G -=,
DERYA GUTLEC?, IBRAFIM PIRIN->

"Doepartment of Modical Biology and Goenotics, Faculty of Modicine, lamir Katip Coelobhi Univoersity, bemir, Turkcy
Tissuc Typing Laboratory ., Lemir Teopecik Education and Rescarch Hospital, Temir, Turkew

Single antigen flow beads for identification of human leukocvte anfigen antibody specificities in hypersensitized patients
with chronic renal failure

Table 2. Comparison of HLA types, PRA and SAB results of the patients

Patient HLA types of the patients PRA% SAB Results*
No e
CI CIl
1 A¥26, AR6R, B¥55, -, DRBI*13, 94 100 A®DL, A¥03, A¥29, A0, A¥26, A¥6E, A1, A¥34,
A*33, B*40, B¥07, B*55, DRBI1#13, DRB1#12
DRB1#03
2 A*02, A*68, B*27, B*53. DRBI*11, 100 100 A®02, A%68, A®24, B*51, B*13, B*44, B*38, B*57.

B*53. DRE1#11. DRBI*08. DRBI1*13, DRE1*15.
DRB1#16, DRB1#03, DRBI*01. DRE1*M

3 A*21, A®02, B*37, -, DRB1*01, DRBL*10 100 100 A*OL, A¥02, B*37, DREB1*01, DRBI*01,
DRB1#10
- A23(19), A32(19), B52(5). B35, DREBI*15, DRBI*16 100 Neg  A%®23 A*32, B#52, B*35, B¥51. B¥*18, B*15, B#45,
B¥14

5 A*(02, B¥35, B*51, DRB1*09, DRBI1¥14 100 96.67 B¥18, B¥15 B*44 B*52 B¥14, DRB1*09,
DRB1#10, DRB1*14, DRBI*17. DRB1#03

f A2, A24 BR, B61, DRO3, DR15 94 Ncg AFO2, A¥24, BF08, B¥40

7 A*24 A®29 B*35 - DRBI*15 DRBI*16 Neg 9667 DRB1#01, DRB1#10, DRBI*15. DRB1*16

8 Al A3, BT, B60, DRBI*10. DRB1*12 100 100 A*OL, A®03, B¥07. B¥40, DRE1#01, DRB1*07.

NRREI=IN DRRIF1I? DRRI#16 DRBI#G

34



Lumineks PRA

Toplumda sik rastlanan mikroboncuklara tanimlanmis HLA ag
lg G1-4 saptar

MFI: serum ile pozitif reaksiyon veren mikroboncuklarin yaydigi
floresan yogunlugu

HLA Cw, HLA DQ, HLA DPA, HLA DPB, dusuk yogunluktaki Ab
Canli hucre istemez, coklu ornek calisilabilinir.

Kompleman baglayan, baglamayan Ab tespiti yapar.

Denature HLA icin MFI degerleri?

Altin standart testtir. Klinik ve laboratuvar isbirligi ile hasta hakkinda
karar verilmelidir. 35



Lumineks- PRA

Uygulama

Ag yogunlugu
Cozunurluk

Ag kaynagi

Her mikro-boncuktaki
Ag kompozisyonu

Tarama
Dusuk

Trombosit
EBV hicre hatti

3-5 ayr kaynaktan elde
edilen Sinif-1 ve/veya
Sinif-11 Ag’ler: her lokus
icin 2’den fazla Ag ile
kapli

Tanimlama

Orta

*k

EBV hicre hatti

Tek kaynaktan elde
edilen Sinif-1 ve/veya
Sinif-1l Ag’ler: her lokus
icin 2 Agile kapli

Tek antijen

Yuksek

3k 3k sk
Rekombinant
Sinif-1 ve/veya Sinif-

I'den Ther lokus icin
tek Ag
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Lumineks- PRA

MAP = Multi-Analytes Profiling (Multiplexing)

L
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5.6pm & 6.5pm
Microspheres

Q00000000
000000000

C
¢
¢
¢
¢
¢
v

000000000

yCOLLOLL0U
LULLLLOOU
000000000

Red & Infared

fluorophores Belli oranlarda red-infrared

boya karisimi iceren mikro-
boncuklar: (100 renk kodu)

MB panelleri 2 floresan boyanin farkli oranlarda MB’lara emdirilmesiile elde edilir. Béylelikle 100 den
fazla MB panelleri olusturulur.
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FIGURE 2 |1
and then was
washes with |

Reporter D

temperature for 30 min
; followed by two further
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Lumineks- PRA tarama

Nakil 6ncesi ve sonrasi icin

HLA sinif 1 icin 7, HLA sinif 2 icin 5 adet mikroboncuk ile birlikte
MFI degerleri ile birlikte + veya - sonuc

Ucuz ve pratik
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Luminex PRA tarama

Batch ID: 16012018-pra tarama

Class I/II LMX Results

PRA TamALs

Assignment Cutoff: 1,1 Supplemental Cutoff: 2,2 Report By: Lab Supervisor
5- Assignment Adjust: 0.00,0.00 Supplemental Adjust: 0.00,0.00 CON Ranges: CON 1: 66 - 234
CON 2:39-731
CON 3: 45 - 2718
PR
o1 | a0z | 03 | c-04 | a-05 | c-06 | C1-07 | Assignment | cm01 | cu-02 | 103 | Cl-04 | Co-05 |  Assignment | Pos Ctrl
Raw | 8319 | 216 | 11748 | 93:8 | 7501 | 93er [ sose 1484 | 557 | 291 | 7a7 | esa1 18225
Ad 1| 8797 | o041 | 12647 | 9as2 | 7970 | sss | 537 1219 | 218 | 09 | s22 | 72ss 31
Ad 2| 11499 | 063 | 16561 | 12937 | 10446 | 12937 | 12478 1610 | 297 | -066 | 706 | 9538 70
Adj 3| 8246 | 023 | 11869 | 9284 | 7485 | 9289 | 8974 170 | 230 | -0s8 | sor | es3s 97
Score| 3 0 3 3 3 3 3 3 3 0 3 i) 23 Positive

40




Luminex PRA tarama

Tetkik Istem Zamani : 03.12.2018 10:46:42 Numune Kabul Zamani03.12.2018 13:44:23

Tetkiki Isteyen:
Dr./Uzm.Dr. Adi Soyadi: YUSUF OGUZ Numune Aima Zaman 03.12.2018 11:09:55 Uzman Onay Zamani 05.12.2018 10:14.42

SBU Gulhane Egitim ve Araglirma / Neff0|0ji POllkllnlgl-4

Hastanesi
Numune Tri Canli Hicre
Tetkik Adi Sonu¢  Durum  Birim  Referans Aralig Onceki Sonuglar
/Karar Siniri
PRA Class Il tarama Negatif (=GN ( ) I (
.} PRA Class | Tarama e Negatif i s o TS ( )/ (



Lumineks- PRA tanimlama

Tarama pozitif olan Ab tanimlanir.

HLA sinif 1 ve/veya HLA sinif 2 icin hazirlanan mikroboncuk ile

panelleri

Sonuc¢ MFI degerleri ile % PRA olarak
Farkl panellerde ortak HLA Ag var

‘it

gt Q}q

5‘-
i
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Patient Name:
Sample ID: 18072014-3
Patient HLA Type:

Method Type: Standard Calculation

Lumineks- PRA tanimlama

Patient DOB:

Class I ID Results

Batch ID: 18072014-3 pra tanimiama 1
Donor Number:

Draw Date:

Lot ID: 3000947 3000944-LM1

Donor Center #:

Expiration Date:
Accession #:
Report By:

" HASTA (X ): PRA(-)

15.05.2014

Lab Supervisor

Positive MFI: CON 1 MFI: CON 2 MFI: CON 3 MFI: Cal CON MFI: Adjust Cutoff Value: Assignment Cutoff: Tail Type: Tail Sort By: R-Value Cutoff: % Positive Cutoff: % PRA:
12,322 68 82 184 63 0.0 2 No Tail Done R-Value 0.00 50 0
Bead  Raw = Adjl1 @ Adj2 . Adj3 . Assign Al A2 B1 i B2 Bwd . Bwe c1 c2 Epitope
147 1184 237 3 314 ative - A6602 B44 - - B Ccwa W
103 {152 {-3.32 -3.67 -3.81 A6602 Cwi2 Cwys
142 129 -2.62 -2.79 -2.74
179 3126 1-2.8% 272 1308 A6601
163 1123  1-2.03  1-2.02  1-2.02
156 122  -3.89 (-3.98  -3.6
112 1121 | -2.15 1-249 i-2.63 Cwi6 ;
165 120 -3.17 -3.28 -3.25 Sicwie - o
154 118  -3.08 -3.34 -3 cwé Ccw7 ]
125 112 -3.97 -3.77  -3.59 Cw7
167 (112 |-3.34 |-3.03 |-331 Ccw7
113 1111 254 1-261  1-2.79 Cwi2  {CwW7
124 111 -4.43  -438 -a.25 cwiz '
118 (107 -2.21 |-2.43 1-2.41 A25 cwé |
104 o8 -2.80 | -2.73  -2.81 N 4 A26 B77 w7 :
148 197  1-2.5 233 |243 B72 cwé E ]
130 96 -3.88 | -3.86 -3.77 1 w7 i :
132 9 -3.05 -2.85  -2.96  A6601 Bw6 cwi2 cwz
155 196 268 24 269 Bw6 cw7
140 94 356 -3.6  -3.43 B44 cwi6 cwe ) i
128 94 -2.82 253  2.69 A26 B62 Bw6
162 93 -2.75 -253 -2.8 Bw6 cw7
127 92 298 -3.03  -23 Bw6 Cwi6 12 )
117 191 296 | -3.47 | -2.96 Bw6 w7




Lumineks- PRA tanimlama

Class I ID Results

Batch ID: 18072014-3 pra tanimlama 1

Patient Name: Patient DOB: Expiration Date: 15.05.2014

Sample ID: 18072014-3 Draw Date: Donor Number:
Accession #: Lot ID: 3000947 3000944 -L Donor Center #:

Patient HLA Type:

" HASTA (X ): PRA(-)

Reported By:
% PRA:

0

Lab Supervisor

147- A23 6602\B44\B7\Bw4\BwE\Cw4\Cw7 i
1\A6602\BSZ\858\B wA\Cwi12\Cw7 1l
142-A1\A31\B64\B8\Bwo\Cw7\Cw8 F

129- A33\A6601\B41\BGS\BW6\CW7\CW8 ]
3-A2\A36\B7\B72\Bw6\Cw2\Cw7 i

156 A11\B54\B75\Bwe\Cw1\Cw8 il
112-A23\A80\B45\B81\Bwe\Cwi16\Cwi8 il
165- A2\A23\863\865\Bw4\Bw6\Cw16\Cw8 B
\A2\ 7\B7\Bwa4\Bwo\Cw6\Cw7 &

167- A124\A68 B49\E82 Bé?\BwG\(C?vg\Cw? =

124-A24 \A32\B38\B4 8\Bw4\Bw6\Cw12\Cw8 =
113-A1\A69\B35\B 8\Bw6\Cw12\Cw7 B
118-A25\A33\B55\B58\Bw4\Bw6\Cw3\Cwb &=
104-A24\A26\B60\B77\Bw4\BwbE\Cw7\Cw8 i
148-A2\A74\B53\B72\Bwa\Bwe\Cw2\Cwé
132-A23\A6601\B33\BB\Bw6\Cw12\Cw7
130-A33\B49\B58\Bw4\Cw7
5*A2\A30\BS6\B7\BW6\CW1 \Cw7?7 22
A2\AZ9\B13\B44\Bw4\Cw16\Cwé i

128~ A26\A30\BS].\862\B 4\BwWE\Cwi14\Cw3 &2
1\A33\B57\B7\Bwa\Bw6\Cw7 i

127-A3 O\ASO\B 18\B78\Bwb\Cwi16\Cw2
7-A1\A3\BE0\B7\Bw6\Cw7

143-A2 S\A3 1\B 52\862 \Bwa\BwE\Cwi\Cwi5
4-A11\A29\B35\B46\Bw6\Cwil\Cw4

138- A3 \A34\B57\B7 1\Bw4\Bwb\Cw3\Cw7
136-A1\A69\B73\B8\BwE\Cw15\Cw7
120-A3\A32\B18\B37\Bw4\Bwe\Cw5\Cwbt
146-, A24 \A26\Bl 3\87\Bw4\Bw6\Cw6\Cw7
141-A2\A25\B27\B8\Bw4\Bw6\Cwi\Cw7
152 -A29\A68\B49 B71\Bw4\Bw6\Cw3\Cw7
119-A2\A23\B45\BS0\BWE\Cw6
157-A30\B65\B78\BwE\Cw16\Cw8
137-A30\B42\B50\BW6\Cw17\Cwb
145-A2\A29\B13\B62\Bw4\Bwbt\Cw3\Cwb
135-Al \A26\BZ7\ 7 \Bw4\Bw6\Cw2 \Cw7
139-A31\A32\B60\B61\BwE\Cw2\Cw3

115- A30\A68\B4 2\B63\Bwa\BwE\Cwi14\Cw1i7
164-A24\A3\B47\B51\Bw4\Cw14\Cwb
144-A1\A3\B39\B62\BwWE\Cw3\Cw7
121-A33\A34\B35\B53\Bw4\Bw6\Cw4
161-A11\A24\B59\B67\Bwa\BwE\Cw1\Cw7
134-A24\A68\B39\B55\BwE6\Cw3\Cw7

133- A2\A3 \BS50\B57\Bw4 \BwE\Cwi18\Cwb

15 30\A74\B 35\B41\Bw6\Cw17\Cw4
149-A2 9\A3 \B51\B56\Bw4\Bw6E\Cwi\Cwi5
126-A34\A80\B18\B53\Bw4\Bwo\Cw2\Cw6 1
122-A11\A26\B38\B44\Bw4\Cw12\Cw3 &
166-A25\A68\B27\Bw4\Cwi1\Cw2 @

0] 1000 2000 3000 4000 5000 6000 7000

Raw Value

SEEBEEREE

BE

CEVTTTE Y

8000

9000

10000

11000

12000

1300
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Patient Name:

Lumineks- PRA tanimlama

Patient DOB:

Class II ID Results

Batch ID: 18072014 pra tanimlama2

Draw Date:

" HASTA (X ): PRA(+)

" Donor Number:

Expiration Date:

15.06.2014

Sample ID: 18042014-4 Lot ID: 3001075 3001038-LM2Q Donor Center #: Accession #:
Patient HLA Type: Report By: Lab Supervisor
Method Type: Standard Calculation
Positive MFI: CON 1 MFI: CON 2 MFI: CON 3 MFI: Cal CON MFI: Adjust Cutoff value: Assignment Cutoff: Tall Type: Tail Sort By: R-Value Cutoff: % Positive Cutoff: Y% PRA:
11,670 78 51 147 69 0.0 2 No Tail Done R-Value 0.00 50 30
kadié'gjgt Raw : Adj1 i Adj2 ! Adj 3 | Assign § DR1 DR2 DR5x1 DR5x2 % DQB1 § DQB2 DQA1 DQA2 DPB1 | DPB2 § Epitope
154 : 88 1240 R
146 82 788
148 : 95 545 ‘
162 ;73 330
147 78 256
161 (75 1247
120 : 79 194
134 65 185 .
104 100 171 i
122 : 74 z 171 :
13884 155
118 : 60 1150
130 77 147 i
124 89 143
119 69 137
156 : 85 133 499
149 78 130
129 {75 130
114 85 126
166 - 70 126
142 78 126
125 i89 j123
132 86 120 45




Lumineks- PRA tanimlama = HASTA (X ): PRA ( +)

Class II ID Results

Batch ID: 18072014 pra tanimlama2
Reported By: Lab Supervisor

Patient Name: - =
Patient DOB: Expiration Date: 15.06.2014
Sample ID: 18042014-4
M Draw Date: Donor Number: % PRA: 30
Accession #:
. Lot ID: 3001075 3001038-L Donor Center #:
Patient HLA Type:
154-DQO PN
146-DQ8
148-DQ7
155-DQA\DQ7 s
162-DQ4\DQY Hzmy
147-DQ5\DQY
161-DQ2 WIS
120-DR12\DR4\DR52\DR53\DQ4\DQ7
134-DR11\DR17\DR52\DQ2\DQ7 &l
122-DR103\DR8\DQ4\DQS &
104-DR13\DR16\DR51\DR52\DQ5\DQ6 i
138-DR11\DR15\DR51\DR52\DQ6E\DQ7
118-DR8\DQ6\DQB
130-DR7\DR53\DQ2 [l
124-DR11\DR13\DR52\DQ7 i
119-DR18\DR52\DQ4 il
156-DQ2
149-DR13\DR7\DRS2\DR53\DQ2\DQ7
129-DR11\DR17\DR52\DQ2\DQ7 i
166-DQE\DQ8 i
114-DR1\DR13\DR52\DQ5\DQ6 I
142-DR103\DQS5 i
125-DR13\DR15\DR51\DR52\DQ6 i
137-DR4\DR53\DQ7\DQ8
132-DR4\DR53\DQ8
135-DR17\DR7\DR52\DR53\DQ2
121-DRI\DQS Fl
140-DR1\DR4\DR53\DQS\DQ7 7
139-DR16\DR7\DR51\DR53\DQ2\DQ5 &2
128-DR17\DR52\DQ2
117-DR10\DR14\DR52\DQ5 [
113-DR12\DR14\DR52\DQ5
103-DR10\DR15\DR51\DQ5\DQ6 £
126-DR18\DR8\DR52\DQ4 [
163-DR14\DR9\DR52\DR53\DQ5\DQ9 i
144-DR18\DRI\DR52\DR53\DQ2\DQ4 3
127-DR10\DR12\DR52\DQ5\DQ7 i
115-DR12\DR4\DR52\DR53\DQ4\DQ9
133-DR1\DRS\DRS3\DQS5\DQS
143-DQ6 1l
145-DQ4 &
157-DQS5 § »
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 1200
Raw Value
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Lumineks- PRA tanimlama

Class I ID Results

Batch ID: 13082014 pra classl
Draw Date:

Lot ID: 3000947 3000
Expiration Date: 15.05.2014

Patient Name:
Sample ID: 13082014-7
Patient DOB:
Accession #:
Patient HLA Type:

Report Parameters

Donor Number:

Donor Center #:

Reported By:
% PRA: 98

B HASTA(Y): PRA (+)

Lab Supervisor

Method Type: Standard Calculation

Positive MFI: CON 1 MFI: CON 2 MFI: CON 3 MFI: Cal CON MFI: Adjust Value Cutoff Value: Assignment Cutoff:
15,519 159 165 310 441 2

Tail Type: Tail Sort By: R-Value Cutoff: % Positive Cutoff:

AUTOMATIC R-Value 0.00 50

Tail Antigens

Specificity TP(++) FP(+-) FN(-+) TN(--) N Chi? R-Value % Positive Strength
Bw4 30 19 0 1 50 1.53 0.18 100 5689
Cw7 11 8 0 1 i 20 1.29 0.25 100 5212
A30 4 4 0 1 9 0.90 0.32 100 3528
Cwl 2 2 0 1 5 0.83 041 100 6787
A31 1 : § (0) 1 3 0.75 0.50 100 5820
Cw6b 1 o} (o) 1 2 2.00 1.00 100 4517

Overall 49 (o] o 1 50 50.00 1.00 100.00 = @ ------—--

LAntibody Assignments: A30,A31,Bw4,Cw1,Cw6,Cw7 |

Masked Antigens: Al, All, A2, A24, A25, A26, A29, A3, A32, A33, A34, A36, A6601, A6602, A68, AG9, A74, B13, B18, B27, B35, B37, B38,
B39, B41, B42, B44, B46, B47, B48, B49, B50, B51, B52, B53, B54, B55, B56, B57, B58, B59, B60, B61, B62, B63, B64,
B65, B67, B7, B71, B72, B73, B75, B77, B78, B8, B82, Cw12, Cwl4, Cwil5, Cwl7, Cw2, Cw3, Cw4, Cw5, Cw8

Excluded Antigens: None
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Lumineks- PRA tanimlama

Class I ID Resuits
Batch ID: 13082014 pra class1

B HASTA(Y): PRA (+)

Patient Name: Patient DOB: Draw Date: Donor Number: Expiration Date: 15.05.2014
Sample ID: 13082014-7 Lot ID: 3000947 3000944-LM1 Donor Center #: Accession #:
Patient HLA Type: Report By: Lab Supervisor
Method Type: Standard Calculation
Positive MFI: CON 1 MFI: CON 2 MFI: CON 3 MFI: Cal CON MFI: Adjust Cutoff Value: Assignment Cutoff: Tail Type: Tail Sort By: R-Value Cutoff: % Positive Cutoff: % PRA:
15,519 159 165 310 441 0.0 AUTOMATIC R-Value 0.00 50 98
Bead an CAdj 1 _Adj 3 { ~ Assign : Al : A2 P Bl f . Bwe c1 i c2 N Epitope =~
141 | 9862 | 58.1 A25 B8 Bw6 w7
118 | 9604 | : AZ5 Bw6 cws
129 | 9406 A33" A6601 B65 Bwé . w7 )
166 | 9101 A25 " N -
122 | 8602 A26 cwi2
143 | 18585 A25 Bw6 Cwil5s
149 | 8182 Bw6 Cwis .
132 | 7920 AB601 ‘Bw6 Ccwi2 w7
128 | 7349 A26 g Bw6 L —
152 | 7281 Bw6 w7
114 | (7110 Bw6 ‘Cwa
146 | 6712 A26 Bw6 cwe w7
135 | 6446 A26 Bw6 w7
104 | 6246 1 16.84 A26 B77 Bw6 wr ae
130 | ‘6241 | 3396 3291 1587 ' B49 cw7
121 | 6161 | 34.36 33.08 1647 A34 Bw6 I Cw4
138 | 6142 | 3447 33.19  16.58 A34 Bw6 3 e
140 | 5842 |131.79 30.76 1493 cwi6
142 | i5755 |i31.67 $30.62  [1515 Bw6 w7 :
136 | 5678 | 30.64 2956  14.45 Bw6 Ccwis "
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Lumineks- PRA tanimlama & pasra(v): pra(+)

Patient Name: - Class I ID Results Reported By: Lab Supervisor
Sample ID: 13082014-7 Batch ID: 13082014 pra classl % PRA: 98
Accession #: Patient DOB: Expiration Date: 15.05.2014
Patient HLA Type: Draw Date: Donor Number:
Lot ID: 3000947 3000944-L Donor Center #:

141 A2\AZS\BZ7\BS\BW4\BW6\CW1\Cw7
118 A25\A33\BS \BS8\Bw4\BwE\Cw3\Cwb
29- A33\A6601\B4 1 BGS\BWG\CW?\CWS
66-A2 5\A68\BZ7\BW4\QN1\CW2

1VA26\ 4\Bw4\Cw12\Cw3

143~ A25\A31\852\362\Bw4\ woH\Cwi1\Cwi1s
149-A25\A3\B51\B56\Bw4 \BwH\Cw1\Cwil5
132-A23\A6601\B39\B8\Bw6\Cw12\Cw?
128-A26\A30\B51\B62\Bw4\Bw6\Cwi14\Cw3
152-A2 9\A68\\B49 871 Bw4\Bw6\Cw3\Cw7
\Bws\Ozvé\Cw‘!

135-A1\A26\B27\B7\Bw4 \Bw6\Cw2\Cw7

104 A24\A26\BGO\B77\BW4\BW \Cw7\Cw8

3\B4S9\B58\Bw4\Cw7

121- A33\A34\B3S\BS3\BW4\BW6\CW4

138-A3\A34\B57\B71\Bw4\Bw6\Cw3\Cw7

140-A2\A29\B13\B44\Bw4\Cwi16\Cwb

1 4 2-A1\A31\B64\B8\BwE\Cw7\Cw8

6-A1\AGI\B73\B! 8\BW6\CWIS\CW7

126-, A34\A80\818\BS3\BW \Bw6\Cw2\Cw6

145—A2\A29 13\\862\Bw4 \BwE\CwW3\Cwb

\B8\Bw6 \Cwl 2\Cw7

103—A1\A6602\BSZ\858\BW4\ wi2\Cw7
6-A11\B54\B75\BwH\Cw1\C

125- A 1 1\A31\B39\B61\BWwE6\Cw3\Cw7

150-, A30\A74\B3 5\B4 1\Bw6\Cwi17\Cw4

120-A3\A32\B18\B37\Bw4\Bwo\CwS\Cwb

147-A23\A6602 \B44\B7\Bw4\Bw6\Cw4\Cw7

161-A11\A24\B59\B67\Bw4\Bw6\Cwi\Cw7

162-A1\A33\B57\B7\Bw4\Bw6\Cw”7

148- A2\A74 B53\B72\Bw4\Bw6\Cw2\Cwb

13 31\A32\B60\B61 \BW6\CW2\CW3

115~ A30\A68\B42\BG3\BW4\ wo\Cwi14\Cwi?

133-A2\A3\B50\B57\Bw4 \Bwéngl 8\Cwb

167-A24\A68\B49\B82 \Bw4\Bwe\Cw3\Cw7

134-A24\A68\B39\B55\BWE\Cw3\Cw7

164-A24\A3\B47\B51\Bwa4\Cw14\Cw6

124-A24\A32\B38\B48\Bw4\Bw6\Cwi12\Cw8

163-A2\A36\B7\B72\Bw6\Cw2\Cw7

12 7—A3 O\ASO\B 1 8\B78\Bw6\Cwl \CW2
\A3\B3 \B6! \BWG\CW \Cw

\BGO\B7 Bw6\CW7

1 57-A30\865 B78\Bwe\Cwi16\Cw8

137-A30\B42\BS0\BWE\Cw17\Cwb

11 9—A2\A23\B4 S5\B50\BW6\Cw6

1 55 A2\A30\B56\ B7\Bw6\Cw1 \Cw7

2 B
165- A2\A23\863\865\B \Bw6\Cwi6\Cw8
112-A23\AB0\B45\B81\Bwe\Cw16\Cwis

i 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 11000 12000 13000 1 4060 15000 1600
Raw Value
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Lumineks- PRA tanimlama = wasra(y):pra(+)

Patient Name: |
Sample ID: 13082014-8
Patient DOB:
Accession #:
Patient HLA Type:

Report Parameters

Class II ID Results

Batch ID: 13082014 pra class 2
Draw Date:

Lot ID: 3001075 3001
Expiration Date: 15.06.2014

Donor Number:
Donor Center #:
Reported By:

% PRA: 73

Lab Supervisor

Method Type: Standard Calculation

Positive MFI: CON 1 MFI: CON 2 MFI: CON 3 MFI: Cal CON MFI: Adjust Value Cutoff Value: Assignment Cutoff:
14,865 77 o8 267 149 0.0 2
Tail Type: Tail Sort By: R-Value Cutoff: % Positive Cutoff:
AUTOMATIC R-Value 0.00 50
Tail Antigens
Specificity TP(++) FP(+-) FN(-+) TN(--) N Chi? R-Value % Positive Strength
DR53 TE 12 1 18 42 S.24 0.47 92 1980
DQS 3 S 0 18 30 5.00 041 100 1692
DQ8 2 7 0 18 27 432 040 100 2890
DQ4 2 5 (0] 18 25 5.59 047 100 1212
DR18 2 3 O 18 23 7.89 0.59 100 526
DQ6 5 8 2 6} 18 21 6.30 0.55 100 681
Overall 21 2 1 i8 42 30.88 0.86 9545 0 —---ee--
Antibody Assignments: DQ4,DQ6,DQ8,DQ9,DR18,DR53
Masked Antigens: DR4, DR9
Excluded Antigens: None
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Tail Antigens

Luminex PRA tanimlama

Specificity
DR4
DQ8

DR10
DQ6
DQS
DR8
DR17
DR16
DR1

Overall

TP(++)
4

2
3
1
2
2
2
1
1

18

FP(+-)
15
13
10

1

FN(-+)
0

_N O - O

ro

8

TN(--)
23
23
22
22
21
20
18
17
15

15

Antibody Assignments: DQ6,0Q8,0Q3,0RLD R10,DR16,0R17,DR4,DR8

Masked Antigens:
Excluded Antigens: None

- amn nars DEN DA Rwh Cwll Cwas

42
38
36
32
31
28
25
21
19
42

Chi’®
535
324
295
2217
228
311
268
2.30
197

15.86

R-Value
0.36
0.29
0.29
0.27
0.27
033
0.33
033
0.32
0.61

% Positive
100
100
75
100

67
67
50
50
33
69.23
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Lumineks tek antijen saptama

Tanimlama ile bulunan Ab’in tek antijen duzeyinde ayrimini yapar
Nakil icin kabul edilemez Ab belirlenir

Her HLA lokusunda farkl alllerin karsiligi ayri ayri mikroboncuklara
baglanan paneller. 94 sinif 1, 57 sinif 2 Ag

Sanal XM

Tum HLA tiplemesi yok, 6nemi belirsiz veya tespit edilemeyen Ab-Ag?
Lizat kullaniimaz
Pahali bir yontem.

52






SANAL - XM

Hasta doku tiplemesi Dondr doku tiplemesi

PRA — e P

—_—

tarama

_ (+) —> SAB —
Kabul edilemez Ag tayini
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Lumineks Clqg

« Komplemani baglayan Ig G1,3, Ig M tespit eden daha duyarl bir yontem

~ v . . Anti-C1qPE > r*
e Ozgulluk AAAR risk degerlendirmesi A
c1q = F
Hastaserumu —% ’
¢ >

* |VIG nedeniile yanlis + icin ideal

HLA ——mp

HLAantijenikaph
mikroboncuk
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C1qg-Fixing Human Leukocyte Antigen Assay in Immunized Renal
Patients: Correlation Between Luminex SAB-C1q and SAB-IgG

S. Llorente, F. Boix, J. Eguia, M. Lopez, A. Bosch, H. Martinez, M.J. Gonzalez, R. Lopez-Hernandez,
G. Salgado, M.R. Moya-Quiles, J.A. Campillo, A.M. Garcia-Alonso, A. Minguela, L. Jimeno,
M.R. Alvarez-Lépez, and M. Muro

Table 1. Selected Representative Examples of Antibody Models with Differences in Study Cohort

By IgG-SAB By C1g-SAB

Patient MFl o By 1aG-SAB MF}, o By C1g-SAB

GLJP 1000 A25 24 23, 32, B57, 63, 27, 45, 58, 44 2700 A23, 24, 25, 32, B57

CcSD 3800 A1l, 2, 25, 30, 31, 34, 68, 74, 80, B7, 37, 42, 55, 67, 1000 ABO, 74, 32, B76, A3, 24, 23, 32 (2)
76, 81,82, 76

VPMC 9500 A23. 24 25, 32, B27, 37, 38, 44, 47, 49, 51, 52, 53, 1700 AZ23, 24 32, B49
57,.58,63.77

NPA 3600 A1, 11, 23, 24, 25 26, 34, 36, 43, 66, 68, B7, 8, 13, 4800 Al, 25, 26, 34, 36, 43, 66, 68, A3
27, 37, 38, 41, 42, 44, 49, 50, 52, 54, 55, 59, 60, 61,
62, 67, 72

GJA 6500 ABG, 80, 1, B58. 51, 81,77, 27.71_.44_48_ 47, 62,6 57, 1900 B62, 71, 72, 60. 41, 55, 27, 61, 67.
7.55, 72, 61, 63, 76, 60, 52, 67, 82, 54, 45, 8, 42, 52, 45, 42, 50, 7, 13, 59, CW17, 53,
39, 13, 53, 41, 59, CW17 57,51, 44,39, 77

GMJ 1000 B45, 76, 82, 44 8000 B45, 76, 82, 44

BPMA 14500 Al1,2 24 23, 3,29, 11, 36, 80, 31, 68, 33, 30, 74, 34, 800 Al 23, B61, 44, 58,62, 71, 72, 78, 82

69, 66, 32, B57, 76, 45, §8. 35, 75, 82, 50. 44, 72,
51,49, 62, 71, 78, 13, 52, 41, 53, 60, 61, 56, 46, 63.
13, 77, 47, 55, 8, 54, 18, 37, 65, 59, 27

Boid letters note the shared specificities between 1IgG-SAB and C1g-SAB. MFl. .. maximum median fluorescence intensity; SBA, Single Antigens Beads.

Transplaniation Proceedings, 44, 2535-2537 (2012)
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TABLE 1. Methods for antibody screening and cross-matching in solid organ transplantation

Pretransplantation  Pretransplantation Basic information
Method screening XM Comment pretransplantation  Posttransplantation Comment
CDC/CDC ++ 44 Prevention of HAR or + 1+ Donor cells required
modified early AMR

FC/FC modified +++ 44 Prevention of HAR or + + Donor cells required
early AMR

ELISA generic +++ Detection of HLA antibodies + I+ Useful only if patient nonsensitized

ELISA specific +++ Specification of HLA (Only if patient sensitized) ++ Low level of sensitivity
antibodies

LUM generic +++ Detection of HLA antibodies + i+ Detection of antibody breadth

and level

LUM phenotype ++ Specification of HLA + ++ Low level of sensitivity
antibodies

LUM SAB +++ Comprehengve specification + +4++ Comprehensive locus/allele
HLA antibodies spedfication

The assays are scored from not valuable (—) to very valuable (+++). The comparative sensitivities are LUM>ELISA/FC-CDC. Note there are no convincing data that demonstrate ELISA is more
sensitive than FC.

AMR, antibody-mediated rejection; CDC, complement-dependent lymphocytotoxicity; ELISA, enzyme-linked immunosorbent assay; FC, flow cytometry; HAR, hyperacute rejection; HLA, human
leukocyte antigen; LUM, Luminex-based immunoassays (generic, phenotype, and single-antigen beads [SAB]); XM, crossmatch.

Transplantation + Volume 85, Number 1, January 15, 2013
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Figure 3 - Lower limb edema in a 26-year-old man victim of
multiple honeybee stings in Macapd, Amapd, Brazil (authors’
archive)

}s

cute kit
Figure 2 - Facial edema in a 26-year-old man victim of multiple
honeybee stings in Macapd, Amapd, Brazil (authors’ archive)

Figure 1 - Pathophysiology of /

Figure 4 - A 26-year-old man victim of multiple honeybee
stings in Macapd, Amapd, Brazil, after intensive care support,
at the time of hospital discharge, showing no facial or lower
limb edema
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Transplantasyon imminolajisi
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Intihar etmek icin 4. kattan atladi... 1 kisinin
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Istemeye gittigi kizin abisini
vurdu
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