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Panel reaktif antikorlar (PRA)

™ PRA (Panel Reaktif Antikor) bobrek nakli bekleyen adaylarin
HLA antijenlerine karsi duyarhlilik derecesidir ve %0 ila %100

arasinda bir degerdir.

™ Hastalar higbir zaman %100 PRA'ya sahip degildir. Clinkl self
HLA antijenlerine karsi antikor Uretilmez!...

™ PRA degerini saptamak icin kullanilan ticari kitler belli bir
toplumun HLA profilini tasidigindan, bu kitlerle baska bir
toplumda olculen PRA degerleri dizeltilmelidir. cPRA
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™ PRA ile bir hastanin doku veya organ nakli olamayacagi HLA
antijenler belirlenir. Bu nedenle hasta seciminde HLA doku tipi
uyumundan sonra ikinci sirada PRA gelir.

™ PRA orani yiksek olan hasta cross-match negatif bir organ
bulundugunda, PRA orani dusik ve HLA uyumlu bir hastadan
daha oncelikli olmasi gerekir!...

™ Bunun nedeni PRA pozitifligi olan hastanin tekrar cross-match
negatif bir organ bulma sansinin diistik olmasidir.

™ PRA (+) hastalara bekleme listelerinde ilave puan verilmeli!...

™ PRA'nin bir diger onemi de hastayi muhtemel bir organ
naklinde sanal cross-match (sanal PRA) imkani taniyarak nakil
icin hazir tutmasidir.
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™ Uyumlu donor bulma giicligi nedeniyle 2009 6ncesinde ABD
Ulusal Bobrek Tahsis Sisteminde (KAS), duyarh adaylara HLA-A,
-B ve -DR uyumlu (0O antijen uyumsuz) kadavra bobreklerin
tahsisi icin  6ncelik verilmesi zorunlu kilinmis, organ
dagitiminda PRA>% 80 olan adaylara 4 ilave puan verilmistir.

™ Boylelikle nakil merkezleri tarafindan hastalar icin kabul
edilemez HLA antijenleri PRA neticelerine gore belirlenerek
ulusal kayit sistemine girilmeye baslanmistir.

™ Mikroboncuk panellerinin yiizeylerine kaplanan HLA antijen-
leri bu testleri kullanan toplumun genelini yansitmadigindan,
bu engeli asmak Uzere UNOS tarafindan “etnik farkliliklar
gozetilerek” cPRA yazilimi gelistirilmistir.
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™ CPRA, bekleme listesinde kayitli organ nakli bekleyen (bobrek,
bobrek-pankreas, pankreas) hastalar icin hesaplanir ve ...

™ Bir aday icin “o toplumda’” kabul edilemez HLA antijenlerine
sahip olmasi beklenen donorlerin yuzdesini ifade eder.
(Bekleme listesine kabul edilemez antijen girilmezse, CPRA
degeri varsayilan olarak O olur). cPRA=1- (1-2pi)?

™ 2009 vyilinda Organ Tedarik ve Transplantasyon Agi (OPTN)
bobrek tahsis politikasini degistirmis ve 4 ek tahsis puanini
sadece cPRA>%80 oldugunda verilmeye baslanmistir.

™ Boylelikle, bekleme listesinde bulunan aday duyarliliginin
raporlanmasinda belli bir standardizasyon saglanmis ve
bobrek tahsisinde verimlilik artmistir.
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CPRA Calculator - Legacy

Home » Resources » Allocation Calculators » CPRA Calculator » CPRA Calculator - Legacy

Patient Safety This calculator uses the same formula as the UNet*™ computer system. UNet About CPRA
is the computer system used by the transplant center to calculate kidney, _ _
Allocation Calculators ancreas, and kidney/pancreas allocation scores for candidates in need of a The CPRA s used in
p » y'P ' kidney and pancreas

transplant. allocation as a measure
of sensitization level.

CPRA Calculator

EPTS Calculator

This calculator produces a value based on the unacceptable antigens entered Learn more
KDPI Calculator below. If you are a transplant candidate, and have questions regarding the
LAS Calculator value generated by this calculator, please contact your transplant coordinator.
MELD Calculator
PELD Calculator o The actual CPRA provided to a candidate is calculated by UNet based solely on the

unacceptable antigens that are entered by the transplant center for that candidate. The
value produced by the CPRA Calculator on this Web site is for your informational use

By Organ
only.
Kidney & Pancreas Check all A unacceptable antigens:
) ) [ [o1:01 [o1:02 ] [o2:01 [o2:02
Liver & Intestine
[lo2:03 [o2:05 [lo2:06 [o2:07 [lo2:10 [lo2:18
Heart & Lung 3 (o3:01 (o3:02 Clo (1o (11

Vascular Composite [11:01 [M1:02 19 [23 [loa [124:02
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™ Eurotransplant — %85 ve Ulzeri PRA degerine sahip olan
hastalar yuksek oranda duyarli hastalar olarak tanimlanmus,
ancak ayni serumun %PRA degerinin farkh laboratuvarlar
arasinda %5-80 degisiklik gosterdigi aciklanmistir.

™ PRA (+) hastalarda XM (—) organ teklifi acisindan dezavantajin
onune gecmek icin 1996'da ET bobrek tahsis sistemine
"uyumsuzluk olasiligi" kavrami eklenmis. Buna gore

™ Alici-donor HLA tiplemesi, kan gruplari ve alicinin PRA’si
belirlenerek, alicinin sunulan bobregi en iyi uyumla (0-1 HLA-
ABDR mm) teklifi alma olasiligi hesaplanir.

™ 0 HLA-ABDR "uyumsuzluk olasiligi" yiksek olan bobrek, 400
puan alarak bobrek tahsisi sirasina girer. Bekleme siresi icin
yilda 32,85 puan verilir. Ancak...
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™ PRA degerleri %85'i asan yiiksek oranda duyarh nakil adaylar
icin tamamen/uyumlu bir don6r bulma olasiligi cok disuktir;
uzun bekleme siresi ve hastalarin listede birikmesi ....

™ Bu engeli asmak icin acceptable mismatch (AM) programi
gelistirilmistir. Buna gore hastanin kendi HLA antijenleri
yaninda CDC-PRA yontemiyle (1995-2005 arasi) reaksiyon
vermedigi diger antijenler de kabul edilebilir sayilmistir.

™ AM programina dahil edilmek icin gecerli uygunluk kriterleri:

O ETKAS (Eurotransplant Bobrek Tahsis Sistemi) bekleme liste-
sinde az > 2 yillik bekleme siresi olmal

® En az iki tarihte CDC-PRA veya cPRA (2016---) >% 85 olmal..
® Hastalarin HLA-A, B, C ve DR, DQ tiplendirmesi yapiimahdir.
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™ 2016 yilindan sonra ET bobrek tahsis sisteminde hastalarda
duyarhligin daha guvenilir ve daha standart gostergesi olan
cPRA/sanal PRA kullanilmaya baslanmis ve puan verilmistir.

™ Sensitizasyon derecesini tanimlamanin en iyi sekli CPRA
uygulamasidir: belli bir poptlasyonda alicilar icin kabul
edilemez antijenleri ifade eden (tasiyan) gercek organ
bagiscilarinin yuzdesini verir.

™ Yapilan calismalarda da v/cPRA uzun sireli greft sag kalimi
bakimindan pPRA’ ve aPRA'dan daha degerli bulunmustur.

Allocation to highly sensitized patients based on acceptable
mismatches results in low rejection rates comparable to
nonsenSitized patients Eurotransplant Reference Laboratory, Leiden University Medical Center, Leiden, the Netherlands
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Allocation to highly sensitized patients based on acceptable
mismatches results in low rejection rates comparable to
nonsenSitized patients Eurotransplant Reference Laboratory, Leiden University Medical Center, Leiden, the Netherlands
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— AM (n=113) — AM (n=78)

~
w
L
~
w
L

P=0.004

Cumulative rejection incidence (%)
N (&)
w (=)
I A
Cumulative rejection incidence (%)
w
<

n
w
L

0 . 0..-:%’_' . .

0 50 100 150 200 0.5 2.0 3.5 5.0

Number of Time post-transplantation (days) Number of Time post-transplantation (years)
transplants transplants

0-5% PRA 1991 1403 1330 1306 1296 0-5% PRA 1296 1146 1055 955
6-85% PRA 968 635 601 588 584 6-85% PRA 584 518 478 442
>85% PRA 121 61 54 54 53 >85% PRA 53 47 39 34
AM 113 84 80 78 78 AM 78 73 65 60

FIGURE 1 A, Comparison of 6-month cumulative rejection incidence between patients transplanted through the acceptable mismatch
(AM) program or through the Eurotransplant Kidney Allocation System (ETKAS). B, Comparison of 5-year cumulative rejection incidence
between patients transplanted through the AM program or through ETKAS, for which rejection incidence was set at zero on 6 months. The
ETKAS patients are subdivided based on their sensitization grade: 0% to 5% peak PRA: nonsensitized; 6% to 85% peak PRA: intermediately
sensitized; and >85% peak PRA: highly sensitized. P value calculated with log-rank test and corrected for multiple comparisons



Organ tahsis sistemleri (EU)

Newsletter
Services

Acceptable Mismatch
Program

External Proficiency
Testing

Extra Mural Meetings
Recommendations

References
Contact
Links

Documents

Eurotransplant Reference Laboratory

Home » Acceptable Mismatch Program

Acceptable Mismatch Program (AM)
The AM program is conducted by the ETRL. The AM program is open for every highly sensitized patient awaiting
a kidney transplant of any of the countries participating in Eurotransplant.

Eligibility of a recipient for the AM program

For eligibility see Eurotransplant manual chapter 10.5.1 and 10.5.2. If help is needed to determine whether a recipient
is a potential candidate, please contact us, preferably by e mail
etrl.am@eurotransplant.org

Submission of requests for the AM program

Before submitting a patient into the AM program, please check the following:

* Recipients must be on dialysis for a minimum of two years.
* Recipients must be on a transplantable status

» Recipients must be fully typed for HLA A,B,C, DR and DQ both on broad and split level.
If these criteria are not met, requests are not taken into account.

Submitting a patient: |... http://eurotransplant.nl/cms/index.php
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Information

r24, B35, DR4

Unacceptable antigens:

Unacceptable antigens can only be entered divided by a space or a comma.

Calculate VPRA

Clear

Frequency of donors within the Eurotransplant area harbouring unacceptable antigens:

50,180% (5018 out of 10000, ETRL HLA database version 3.0)
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™ AM programina 2001 yili sonrasinda HLA Matchmaker adi
verilen ve epitop seviyesinde eslesme yapan vyeni bir
bilgisayar algoritmasi gelistirilmistir. Bu program, immunolojik
riski uyumsuz triplet-eplet’lerin sayisina goére belirler; Ag'ne
gore degil, epitoplara 6zglu Ab’lar dokiimente edilir.

™ HLA moleklli epitop adi verilen daha kiiclik parcaciklardan
olusur ve epitoplar polimorfik amino asit dizileri olan triplet-
eplet’lerden meydana gelir.

@ Bir antikor, ayni eplete sahip molekuller icin farkhh MFI
degerleri verebilir. Bu, o molekulin aminoasit dizisinin, 3D
yapisinin, pozisyonunun ve elektrik ylikiintin farkliligindan
kaynaklanir. Boylelikle peptide bagimli anti-HLA Ab kavrami!...



Ulusal bobrek tahsisi puanlama tablosu (T)

™ Ulusal organ ve doku nakli koordinasyon sistemi yonergesi

EK: 7 Kadavradan bobrek dagitimi puanlama tablosu

Doku Uyumu Tam uyum (2A 2B 2DR uyumu) durumunda sarta
bagh olmaksizin alicinin oldugu yere gider
Tam uyum disindaki durumlarda uyumlu her DR
antijeni icin 150, B antijeni icin antijeni icin 5

puan verilir.
Vericinin ¢iktig1 bolge 1000
Vericinin ¢iktigl merkez 250
Alici yas grubu 11 yas alti Doku uyumu puani X 2.5
12-17 yas Doku uyumu puani X 1.5
18 yas ve Uzeri Doku uyumu puani X 1

Diyalize girme siiresi Her ay icin 3 puan


https://dosyamerkez.saglik.gov.tr/Eklenti/4295,ulusal-organ-ve-doku-nakli-koordinasyon-sistemi-yonergesidoc.doc?0

Calculated PRA (cPRA) uygulamasi pmgp;‘
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™ Bu calismanin amaci cPRA uygulamasi gelistirmek ve
hesaplanan degerlerin kitlerden elde edilen gercek hasta
verileriyle uyumlulugunu ortaya koymaktir. Bu amacla ...

™ Baskent Un. DTL veri tabanina kayith 1050 donér adayinin HLA
verileri kullanildi. Alicilarin akraba olmayan dondr adaylarinin
HLA tipleri Arlequin yazilimina girilerek populasyonu temsil
eden HLA alel ve haplotip (1-2-3 lokus) frekanslari ¢ikarildi.

™ Bobrek nakli bekleyen alicilarin duyarhilik dizeyleri, Luminex
ile uyumlu PRA tarama ve SA testleri kullanilarak tespit edildi.

™ Bu testlerden alicilar icin reddedilme riski tasiyan kabul
edilemez HLA antijenleri belirlendi.

™ Kabul edilemez HLA antijenlerine sahip olmasi beklenen
dondrlerin ylzdesini hesaplamak icin CPRA formulu kullanildi.
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# Bu yaklasimda CPRA degerinin hesaplanmasi icin

O Populasyon genetiginin temel prensiplerine dayali yontemler
(Hardy-Weinberg kural) kullanilarak donor havuzunda kayitl
adaylarinin HLA gen (1-2-3-4-5 lokus) frekanslan tespit edilir.
[bu amacla yontem olarak maksimum olasilik tahmini (MLE)
kullantlir: analizler genetik algoritmalar veya EM algoritmasi
ile yapilir. Arlequin yazilimil...] ...

® Hastalarin (alici) anti-HLA antikor profili cikarilir (PRA, LSA) ve
kabul edilemez antijenler belirlenir. Bundan sonra

® CPRA hesaplanir. Populasyonda bir karakteri belirleyen farkh
allellerin frekanslari toplami 1’e esittir. p+q=1 (gen frekansi).
Populasyondaki bir karakteri belirleyen farklh genotipteki
bireylerin frekanslari toplami da 1’e esittir. (p+q)?=1.



Arlequin ile HLA alel ve haplotip analizi

#Project file created by Arleguin ++ Arleguin 3.5.2.2

- File Wiew Options Help

*

Z # (symbol # is used to comment what follows on a line) J =5 Open project - View project [ View resutts Bl View Log file (Z) Close project |®Rc

7  [Profile] AdaquinCDnﬁguraﬁnnl Project wlz.ardl |mpnrmata.|

g NbSamples=1

g DataType=STANDARD # - {DNA, RFLP, MICROSAT, STANDARD, FREQUENCY} About rlequ'n

10 GenotypicData=1 # - {0, 1}

11 GameticPhase=0 $# - {0, 1} .

12 LocusSeparator=WHITESPACE £ - (TAB, WHITESPACE, NONE} Arlequin ver 3.5.2.2

13 RecessiveData=0 # - {0, 1}

14 MissingData="'?" # A single character specifying missing data {Cl Laurent Excoffier 1998-2015

1s # Some advanced settings the experienced user can uncomment

16 ¥ Frequency= ABS # — {ABS, REL} =

17 #  FrequencyThresnold— 1.0e-5 § — Computational and Molecular

i8 # EpsilonValue= 1.0e-7 ¥ - - -
Population Genetics Lab

2 [Data] (Any real number, usually between 1.0e-7 and 1.e-3)

21 (Any real number, usually between 1.0e-12 and 1.0e-5) CMPG

25 SampleName=" (HLA-A HLA-B HLA-C HLA-DQ HLA-DR)"

26 SampleSize=180

27 SampleData={

2012-32 1 HLA-A*02 HLA-B*40 HLA-C*02 HLA-DQ*05 HLA-DR*14

HLA-A*32 HLA-B*52 HLA-C*12 HLA-DQ#*06 HLA-DR*15
Do i+ Arlequin 3. 2 [C:/Users/doktor/AppData/Local/Temp/Rar$EX36.044 /WinArl35 [ Bxample fi
2014-708 1  HLA-A~01 HLA-B~44 HLA-C*12 HLA-DQ~03 HLA-DR*11
HLA-A*02 HLA-B*S52 HLA-C*16 HLA-DQ*06 HLA-DR*15 Eile View Options Help

2012-15 1 HLA-A*=02 HLA-B*13 HLA-C=*04 HLA-DQ=03 HLA-DR*11 . i e ) ) ) .
<] Open project ¥ View project View results af\ﬂew Log file @Clnse roject @Rcmd
HLA-A*32 HLA-B*35 HLA-C*06 HLA-DQ*03 HLA-DR*12 LR z e E 4 e | | E

2012-487 1  HLA-A*02 HLA-B*14 HLA-C*06 HLA-DQ#02 HLA-DR#03 Project | Structure Editor

| Arlequin Configuration | Project wizard | Import data |

HLA-R*68 HLA-5+50 HLA-C#0S HLA-DQ<02 HLA-DR*07
2013-159 1  HLA-A~11 HLA-B~35 HLA-C~04 HLA-DQ#03 HLA-DR<11 m ardy-Weinberg equilibrium

HLA-A*26 HLA-B*S1 HLA-C*07 HLA-DQ~03 HLA-DR*13
2012-421 1 HLA-A*01 HLA-B~35 HLA-C*04 HLA-DQ*05 HLA-DR*01 FI*B-'ﬂ“-‘ll LD&dI 55-“‘-' W Perform exact test of Hardy-Weinberg equilibrium
HLA-A*03 HLA-B*52 HLA-C~12 HLA-DQ~06 HLA-DR*13 - )
ARLECQIUIM SETTINGS — HWE exact test settings
® Calculation settings No. of steps in Markowv chain: I1UU‘UUUU
E <2 Genetic structure
o AMOVA Mo. of dememorization steps: | 100000
== Sample : 2 sample of 99 tested for HLA (DRB1-DQB1) 2 Detecting loci under selection HWUE test type
7 Population comparisons ‘@ Lemis nEEiE
- - A 2 Population differentiation
== Haplotypes frequency estimation : (A sample of 99 Algerian tested for HLA - Genotype assignment " VWhole haplotype
(DRB1-DQB1) ) Haplotype inference | Locus by locus and whole haplotype
== Hardy-Weinberg equilibrium : (A& sample of 99 tested for HLA (DRB1-DQB1l)) > ELB algorithm
@ EM algorithm
) ) A ® Linkage disequilibrium
Exact test using a Markov chain (for all Loci):
Forecasted chain length 1000000 3 Pairwise linkage
Dememorization steps 100000 . 9
- 23 Mantel test
Locus #Genot Cbs.Het. Exp.Het. P-value s.d. Steps done =3 Mismatch distribution
- 12 Molecular diversity indices
1 89 0.9191¢9 0.8321¢ 0.04470 0.00009 1001000 - 13 Meutrality tests
2 c9 0.80808 0.B84346 0.01278 0.00007 1001000 -General settings
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™ EM algoritmasi beklenti maksimizasyonu (expectation
maximization): verilerin tamamlanmamis olmasi durumunda
maksimum olasilik tahmini (maximum likelihood estimation)
yapabilen genel bir istatistiksel yontemdir.

™ Bu nedenle son vyillarda bircok arastirmada kullanilan poptler
bir yaklasim olmustur.

™ Bir objenin hangi kimeye ait oldugunu belirlemede kesin
olcutler yerine tahminsel ol¢utler kullanmayi tercih eder.

™ Bu yontemde tam olmayan veya kayip olan veri problemlerini
cozmek icin tekrarh bir algoritma kullanir.

™ Her tekrar 2 adim icerir: bekleneni bulma (E-Adimi) ve
maksimizasyon (M Adimi).
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ki
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E-adimi: gozlenen verilerin parametrelerine ait kestirimler
kullanilarak, kayip veri ile ilgili en iyi olasiliklar tahmin edilir.

M-Adimi: tahmin edilen kayip veri yerine konulup butln veri
Uzerinden maksimum olabilirlik hesaplanarak parametrelerin
yeni kestirimleri elde edilir. , ___ Scatter Plot and Fitted Gaussian Mixure Contours _
Bu adimlar belirli bir epsilon kri- | &m2,02) . | ]
teri saglanana ya da maksimum §7ds -
iterasyon sayisina ulasilana ka- S
dar tekrarlanir. | KI

EM algoritmasi her bir nesnenin her bir kui- _ = SN
/

meye olan lyeligini bir olasilik degerine |
gore belirler. Diger bir degisle kiimeler arasi <[ =~ N\ > 2/ - g(lml, c1)
kesin bir sinir yoktur.
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Arlequin ile HLA alel ve haplotip analizi

™ Donor grubunda en sik gorilen aleller (1 lokus)

® HLA-A*02 (0,21449),

® HLA-B*35 (0,19399),

® HLA-DRB1*11 (0,21163).

™ Donor grubunda en sik gorilen haplotipler (2 lokus)
O HLA-A*24-HLA-B*15 (0,003623),

O HLA-A*25-HLA-DRB1*03 (0,000953),

® HLA-B*35-HLA-DRB1*11 (0,056636).

™ Donor grubunda en sik gorilen haplotipler (3 lokus)
O HLA-A*24-HLA-B*35-HLA-DRB1*11 (0,02052).
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™ Donor haplotip frekanslari (A-B-DR: 1 lokus): Arlequin yazilimi
kullanilarak hesaplandi.

Maximum-likelihood haplotype frequencies Maximum-likelihood haplotype frequencies Maximum-1likelihood haplotype frequencies
Total number of possible haplotypes : Total number of possible haplotypes : Total number of possible haplotypes
Minimum frequency to reach for output : Minimum frequency to reach for output : Minimum frequency to reach for output
#  Haplotype Freq s.d # Haplotype Freg s.d # Haplotype Freg s.d
1 UNKNOWN  8.109628 0.000000 HLA-AG1 1 UNKNOWN  8.848038 8.900000 HLA-BG7 1 UNKNOWN  ©.854824 0.200208 HLA-DRO1
2 UNKNOWN  |@.214458 0.200000 HLA-AG2 2 UNKNOWN  8.839561 0.200000 HLA-B@3 2 UNKNOWN ~ @.2e08477 ©.200808 HLA-DRO2
3 UNKNOWN  8.128694 0.200000 HLA-A@3 3 UNKNOWN  8.836225 0.200000 HLA-B13 3 UNKNOWN ~ ©.892945 8.808808 HLA-DRO3
4 UNKNOWN  8.8e00477 @.200000 HLA-AG7 4 UNKNOWN  8.824736 0.200200 HLA-B14 4 UNKNOWN  ©.187798 8.800208 HLA-DRO4
5 UNKNOWN  ©.868637 0.800000 HLA-AL1 5 UNKNOWN ©.838608 2.0800800 HLA-B1S 5 UNKNOWN ~ 8.886749 0.800088 HLA-DRO7
6 UNKNOWN  ©.200477 2.000800 HLA-Al4 6 UNKNOWN — ©.854337 2.000800 HLA-B1S 6 UNKNOWN ~ @.823356 ©.800000 HLA-DRES
7 UNKNOWN  8.828599 2.000000 HLA-A23 7 UNKNOWN  8.88@477 2.800800 HLA-B2S 7 UNKNOWN  ©.211438 0.200008 HLA-DRES
] UNKNOWN  @8.167779 2.000000 HLA-A24 8 UNKNOWN  8.824389 0.800000 HLA-B27 8 UNKNOWN  8.818112 0.8200008 HLA-DR1@
E UNKNOWN  8.806196 8.000000 HLA-A2S 9 UNKNOWN  @.1939594 0.800000 HLA-B3S £ UNKNOWN  B.211638 8.200008 HLA-DRI1
1@ UNKNOWN  8.851478 2.000000 HLA-A26 10 UNKNOWN  8.889533 2.800000 HLA-B37 1a UNKNOWN  ©.814776 9.200808 HLA-DR12
11 UNKNOWN  8.823832 2.000000 HLA-A29 11 UNKNOWN  @.845758 0.000800 HLA-B38 11 UNKNOWN  @.1@1e43 9.20000@ HLA-DR13
12 UNKNOWN @.244328 @.200200 HLA-A3@ 12 UNKNOWN ©.812869 0.200200 HLA-B39 12 UNKNOWN  ©.@55104 ©.800808 HLA-DR14
13 UHKNOWN ©.816633 8.000000 HLA-A31 13 UNKNOWN  @.@37655 0.800800 HLA-B40 13 UNKNOWN ~ ©.e919%2 ©.200008 HLA-DR15
14 UNKNOWN  ©.833603 0.20000@8 HLA-A32 14 UNKNOWN  ©.826692 @.2002900 HLA-B41 14 UNKNOWN  ©.835748 6.200008 HLA-DR16
15 UNKNOWN  8.833365 2.000000 HLA-A33 15 UNKNOWN  8.888477 0.000000 HLA-B42 ~  TTTTTTToTTmooomooosooooooooooooooooooeoo
16 UNKNOWN  8.8e00477 2.800000 HLA-A34 16 UNKNOWN  8.869113 0.000000 HLA-BA4
17 UNKNOWN  8.861907 8.000000 HLA-A3S 17 UNKNOWN ©.80429a 2.000000 HLA-B4S
18 UNKNOWN  8.8e00477 2.000000 HLA-A49 18 UNKNOWN  @.808953 2.000000 HLA-B46
19 UNKNOWN  ©.e08103 2.000000 HLA-ABG 19 UNKNOWN ©.00286@ 2.000800 HLA-B47
2@ UNKNOWN  8.846235 0.000000 HLA-ABS 20 UNKNOWN ©.00429@ 2.000800 HLA-B48
21 UNKNOWN  8.809856 0.200000 HLA-AGD 21 UNKNOWN — @.841945 2.800800 HLA-B49
22 UNKNOWN  8.8e00477 8.200800 HLA-AT4 22 UNKNOWN ©@.834795 0.800800 HLA-BSO
——————————————————————————————————————— 23 UNKNOWN  8.153003 8.000000 HLA-BS1
24 UNKNOWN  8.831459 8.000000 HLA-BS2
25 UNKNOWN  8.88572@ 2.200000 HLA-BS3
26 UNKNOWN  8.8e8a477 0.200000 HLA-BS4
27 UNKNOWN  8.823832 2.800800 HLA-BSS
23 UNKNOWN  8.882383 0.800800 HLA-BS6
29 UNKNOWN  8.8190&6 2.800800 HLA-BS7
38 UNKNOWN  8.81%066 0.0P0800 HLA-BSS
31 UNKNOWN  8.88143@ 8.000000 HLA-B73



Arlequin ile HLA alel ve haplotip analizi

VR4

™ Donor haplotip frekanslari (A-B-DR:

kullanilarak hesaplandi.

Total number of possible haplotypes
Minimum frequency to reach for output

laa
1e1
le2
1e3
lad4
185
1les
187
1@s
1@9
110
111
112
113
114
115
1186
117

UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN

@.808287
@.885216
0.80e364
8.e0e477
@.808477
@.88e537
0.801777
8.80a574
B.8085346
8.81433%4
0.80156@
8.883934
@.885531
B.809432
0.807118
@.e8a717
B.883623
6.814747
0.807636
8.846682
B.8085283
@.8817a2
0.889165
8.801441
B.818561
@.e81e37
0.8020822
8.883399
B.80372@
8.819339
0.ee43a7
8.e0e477
@.885237
8.801l16l
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HLA-A11
HLA-A11
HLA-A11
HLA-A14
HLA-AZ3
HLA-AZ3
HLA-AZ23
HLA-A23
HLA-AZ3
HLA-AZ3
HLA-AZ23
HLA-A23
HLA-A24
HLA-AZ4
HLA-A24
HLA-A24
HLA-A24
HLA-AZ4
HLA-A24
HLA-A24
HLA-A24
HLA-AZ4
HLA-A24
HLA-A24
HLA-A24
HLA-AZ4
HLA-A24
HLA-A24
HLA-A24
HLA-AZ4
HLA-A24
HLA-A24
HLA-A24
HLA-AZ4

HLA-B52
HLA-B55
HLA-B58
HLA-B51
HLA-B13
HLA-B15
HLA-B38
HLA-B4@
HLA-B44
HLA-B49
HLA-B5@
HLA-B51
HLA-B@7
HLA-B@8
HLA-B13
HLA-B14
HLA-B15
HLA-B18
HLA-B27
HLA-B353
HLA-B38
HLA-B39
HLA-B4@
HLA-B41
HLA-B44
HLA-B45
HLA-B48
HLA-B49
HLA-B5@
HLA-B51
HLA-B52
HLA-B54
HLA-B55
HLA-B56

Total number of possible haplotypes
Minimum frequency to reach for output

58
59
6@
61
62
63

65
66
67
68
69
7@
71
72
73
74
75
76
77
78
79
8@
81
82
83
a4
a5
86
a7
88
89
S@
91

UK K NOWN
UNKNOWN
UNKNOWN
UNKNOWN
UK K NOWN
UNKNOWN
UNKNOWN
UNKNOWN
UK K NOWN
UNKNOWN
UNKNOWN
UNKNOWN
UK K NOWN
UNKNOWN
UNKNOWN
UNKNOWN
UK K NOWN
UNKNOWN
UNKNOWN
UNKNOWN
UK K NOWN
UNKNOWN
UNKNOWN
UNKNOWN
UK K NOWN
UNKNOWN
UNKNOWN
UNKNOWN
UK K NOWN
UNKNOWN
UNKNOWN
UNKNOWN
UK K NOWN
UNKNOWN

8.8@1385
0.802373
8.8@3732
8.808811
8.8852584
8.815694
8.832162
8.8@88954
8.8038%4
0.846476
0.002082
8.@818787
8.811241
8.811583
8.81178l
8.808953
0.808554
0.e00477
9.808528
8.8@3254
8.804144
0.804836
8.813526
8.8@3485
8.8@2517
8.000713
8.81411@
8.@8al1e5a
8.804414
0.801123
8.8@1557
8.8@5182
8.803839
8.802715
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HLA-AZ3
HLA-A23
HLA-A23
HLA-AZ3
HLA-AZ4
HLA-A24
HLA-AZ24
HLA-AZ4
HLA-AZ4
HLA-A24
HLA-AZ24
HLA-AZ4
HLA-AZ4
HLA-A24
HLA-AZ24
HLA-AZS
HLA-AZS
HLA-A25
HLA-A25
HLA-AZS
HLA-AZ&
HLA-A2&
HLA-A2&
HLA-AZ&
HLA-AZ&
HLA-A2&
HLA-A2&
HLA-AZ&
HLA-AZ&
HLA-A2&
HLA-A2&
HLA-AZS
HLA-AZS
HLA-A29

HLA-DR12
HLA-DR13
HLA-DR15
HLA-DR1G
HLA-DRe1
HLA-DR@3
HLA-DR&4
HLA-DR@7
HLA-DRe8
HLA-DR11
HLA-DR12
HLA-DR13
HLA-DR14
HLA-DR15
HLA-DR16
HLA-DR@3
HLA-DR11
HLA-DR12
HLA-DR13
HLA-DR15
HLA-DRe1
HLA-DR@3
HLA-DR&4
HLA-DR@7
HLA-DRe8
HLA-DR1@
HLA-DR11
HLA-DR12
HLA-DR13
HLA-DR14
HLA-DR15
HLA-DR@1
HLA-DRa4
HLA-DR@7

Total number of possible haplotypes
Minimum frequency to reach for output

UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN

8.882891
@.e831a7
B.8082495
0.803802
@.e82227
B.882379
6.8083462
0.802156
8.882591
@.8237a7
8.888371
0.837548
8.882642
B.802086
@.802495
B8.856636
B.88296@
B.828382
B.822189
0.807630
8.887515
@.801185
@.e8e7al
9.801522
0.e08471
B.80182@
0.8028584
0.e0e31a@
0.808839
@.813881
@.803486
0.800608
8.81e932
B.808553
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HLA-B27
HLA-B27
HLA-B27
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HLA-B27
HLA-B27
HLA-B27
HLA-B27
HLA-B27
HLA-B35
HLA-B35
HLA-B35
HLA-B35
HLA-B35
HLA-B35
HLA-B35
HLA-B35
HLA-B35
HLA-B35
HLA-B35
HLA-B35
HLA-B37
HLA-B37
HLA-B37
HLA-B37
HLA-B37
HLA-B37
HLA-B37
HLA-B37
HLA-B38
HLA-B38
HLA-B38
HLA-B38
HLA-B38

HLA-DR@1
HLA-DR@3
HLA-DRa4
HLA-DR@7
HLA-DR@3
HLA-DR11
HLA-DR13
HLA-DR15
HLA-DR16
HLA-DR@1
HLA-DR@3
HLA-DR&4
HLA-DR@7
HLA-DR@3
HLA-DR1&
HLA-DR11
HLA-DR12
HLA-DR13
HLA-DR14
HLA-DR15
HLA-DR16
HLA-DR@1
HLA-DR@3
HLA-DR&4
HLA-DR@7
HLA-DR1&
HLA-DR11
HLA-DR13
HLA-DR15
HLA-DRa4
HLA-DR&7
HLA-DR1e
HLA-DR11
HLA-DR1Z2



Arlequin ile HLA alel ve haplotip analizi

™ Donor haplotip frekanslari (A-B-DR: 3 lokus): Arlequin yazilimi

kullanilarak hesaplandi.

Total number of possible haplotypes
Minimum frequency to reach for output

343

347
348
349
358
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352
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356
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363
364
365
366
367

UNKNOWN
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UNKNOWN
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UNKNOWN
UNKNOWN
UNKNOWN
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UNKNOWN
UNKNOWN
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UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
UNKNOWN
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HLA-A24
HLA-AZ4
HLA-A24
HLA-A24
HLA-A24
HLA-AZ4
HLA-A24
HLA-A24
HLA-A24
HLA-AZ4
HLA-A24
HLA-A24
HLA-A24
HLA-AZ4
HLA-A24
HLA-A24
HLA-A24
HLA-AZ4
HLA-A24
HLA-A24
HLA-A24
HLA-AZ4
HLA-A24
HLA-A24
HLA-A24
HLA-AZ4
HLA-A24
HLA-A24
HLA-A24
HLA-AZ4
HLA-A24
HLA-A24
HLA-A24
HLA-AZ4

HLA-B14
HLA-B15
HLA-B15
HLA-B18
HLA-B18
HLA-B18
HLA-B18
HLA-B18
HLA-B18
HLA-B27
HLA-B27
HLA-B27
HLA-B27
HLA-B35
HLA-B35
HLA-B33
HLA-B35
HLA-B35
HLA-B35
HLA-B33
HLA-B38
HLA-B38
HLA-B38
HLA-B39
HLA-B39
HLA-B4@
HLA-B4@
HLA-B4@
HLA-B4@
HLA-B4@
HLA-B4@
HLA-B4@
HLA-B41
HLA-B41

HLA-DR@&7
HLA-DR11
HLA-DR14
HLA-DR@1
HLA-DR@3
HLA-DR@4
HLA-DR11
HLA-DR12
HLA-DR13
HLA-DR@1
HLA-DR@4
HLA-DR@&7
HLA-DR13
HLA-DR@1
HLA-DR@4
HLA-DR@8
HLA-DR11
HLA-DR13
HLA-DR14
HLA-DR1G
HLA-DR@3
HLA-DR11
HLA-DR12
HLA-DR13
HLA-DR1&
HLA-DR@3
HLA-DR@4
HLA-DR@8
HLA-DR12
HLA-DR14
HLA-DR15
HLA-DR1G
HLA-DR@&7
HLA-DR14

Calculated PRA (cPRA) uygulamasi

™  Frekans tahmini yaparken tim alleller, ilgilenilen
alleller (A+) ve digerleri (A-) olarak ikiye ayrilir.

™ llgilenilen allellerin frekansi p; digerlerinin frekansi:
(1-p) = F(A+) = p2+2p(1-p) ya da F(A+) = 1- (1-p)>.
@ Hastanin antikorlarindan dolayr organ kabul

edemeyecegi alleler ilgi alanina alinarak bu
allellerin frekansi 1- (1-p)? formli ile hesaplanir.

@ Kisinin tasiyacag birden ¢ok allele karsi antikor
olacagindan CPRA=1- (1-2pi)2.

@ Zpi > kabul edilemeyecek allelleri ve bu alleleri
iceren haplotiplerin frekans (S1, S2, S3, ...) topla-
mini ifade eder.



Calculated PRA (cPRA) uygulamasi o

zzr_[ (1 + 4%

™ S1: 1 lokus haplotip frekans toplami
(A, B, C, DQ, DR)

™ S2: 2 lokus haplotip frekans toplami
(AB, AC, ADQ, ADR, BC, BDQ, BDR, CDQ, CDR, DQDR)

™ S3: 3 lokus haplotip frekans toplami
(ABC, ABDQ, ABDR, ACDQ, ACDR, ADQDR, BCDQ, BCDR,
BDQDR, CDQDR)

™ S4: 4 lokus haplotip frekans toplami
(ABCDQ, ABCDR, ABDQDR, ACDQDR, BCDQDR)

™ S5: 5 lokus haplotip frekans toplami1 (ABCDQDR) olmak tzere
CPRA=1-(1-S1+S2-S3+ 54 -S5)2 bulunur.

CPRA= 3/ [1-(1-S1+52-53+54-55)?] x Di

i : The racial or ethnic base population, as reported to the OPTN for deceased donors

Di : The proportion of donors in each specific race or ethnicity i in the OPTN deceased donor population
CPRA=1-(1-3p;,)> = CPRA=1-[1—-(S;-S, +S;-S,+S;)F yada CPRA=1- (1-S1+S2-S3+ 54 - S5)?



Ornek cPRA uygulamasi
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Ornek: PRA neticelerine gore kabul edilemez antijenler HLA-

HLA-A*68, HLA-B*13, HLA-DRB1*12). Buna gore

Bu allelerin ve bu alleleri iceren halotiplerin frekanslari dono6r
verilerini iceren Arlequin analizi Gzerinden tespit edilir.

1-2-3 lokus iceren haplotip frekanslari (S1, S2, S3) tespit
edildikten sonra CPRA formull tzerinden hesaplama yapilir.

Neticeler ayrica OPTN’ye girilerek karsilastirilir.

A68 0,046235 A68 B13 0,001814
B13 0,036225 A68 DR12 0,000278
DR12 0,014776 B13 DR12 0,000953
S1 S2

CPRA: 1 - probability of negative crossmatch

CPRA: 1-(1-S1+S2-S3)?

CPRA: 1-(1-0,097236+ 0,003045 - 0)°= 0,190505721039
CPRA: %19

A68B13DR12 O

CPRA's1 %19 olan nakil
adayinin, organ
donorlerinin yaklasik
%81'inden bir organi
guvenli bir sekilde kabul
edebilmesi (ve aninda
rejeksiyon yasamamasi)
beklenir. Bu duyarlilik,
adayin 6nceden
olusturulmus (pre-formed)
HLA antikorlarinin
sonucudur.



Ornek cPRA uygulamasi

CPRA Calculator

Home = Resources » Allocation Calculators = CPRA Calculator

Unacceptable Antigens

A DQAL
s HLA-A*68
1 HLA-B*13
2 HLA-DRB1*12

DQB1

Clear Calculate

.
Percent CPRA: 19%

Detailed CPRA: 0.186136
N———

A transplant candidate with a CPRA of 19% is expected to be able to safely accept an organ (and
not experience immediate rejection) from approximately 81% of organ donors. This

sensitization is the result of the candidate’s pre-formed HLA antibodies.
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Ornek cPRA uygulamasi okt S

VABSE

™ CPRA uygulamasinda yararlandigimiz anti-HLA antikor tespit
yontemleri (PRA, SA) arasindaki uyum oranlarini degerlendir-
mek icin Cohen'in kappa istatistigi (k) kullanildi.

™ PRA tarama ve SA kitleri kullanilarak anti-HLA antikorlarini
tespit eden testler arasindaki uyum oranlari sinif | antijenler
icin %83,3 (kappa=0,675, p<0,001), sinif Il antijenler icin
%86,6 (kappa=0,733, p<0,001) idi.

™ SA tespitinde 3000'in Gzerindeki ortalama floresans yogunlu-
gu (MFI) degerleri kesim olarak kabul edilirse ayni testler
arasindaki uyum oranlari sinif 1 antijenler icin %92,5 (kappa=
0,852, p<0,001) ve sinif Il antijenler icin %96,5 (kappa=0,791,
p<0,001) olarak bulunmustur.



Sonuclar okt S

SV _SV-0

™ Bobrek alicilarinda duyarlilik diizeyini belirlemek icin kullandi-
gimiz kitlerde uyum orani yuksek olmasina ragmen,

™ Hastalarin yasadiklari poplilasyona gore gergek duyarlilik
dizeyini ortaya koymak icin — HLA fenotip frekanslarina
dayali CPRA uygulamasi kullaniimahdir.

™ SA testi sonuclari pozitif cross-match tahmini saglarken, CPRA
degerleri belirli bir populasyondaki uygun donorlerin oranina
iliskin dogru bir tahmin saglar.

™ Ulkeler bekleme listelerinde hastalarin CPRA degerlerine
puan vererek organ tahsisinde verimliligi artirmalidir.
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Panel reaktif antikorlar (PRA)

&

™ HLA antijenlerine karsi antikor varhiginin tespit edilmesi icin
tarama, tanimlama ve tek antijen saptama testleri yapilir.

™ Pozitif reaksiyonlar % PRA ve MFI/MCS olarak verilir.
™ 1gG (G,,) izotip anti-HLA antikorlar saptanir.
™ PRA tayin yontemleri:

5.6um & 6.5um Microspheres

—> Kati fazli: SFA

v" Flow cytometry: FCM *
v' Limineks*

* Mikroboncuk teknolojisine dayali coklu (miiltipleks) 6l¢iim



Mikroboncuk teknolojisi ile PRA tayini

s
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Bead
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Antigen
Bead

oY

Uygulama

Ag yogunlugu
Cozinurluk

Ag kaynagi

Her mikroboncuktaki Ag
kompozisyonu

Tarama
Duslk

Trombosit
EBV hicre hatti

3-5 ayri kaynaktan elde
edilen Sinif-1 ve/veya Sinif-
Il Ag’ler: her lokus icin
2’den fazla HLA antijeni ile
kapl

Tanimlama

Orta

*

EBV hiicre hatti

Tek kaynaktan elde edilen
Sinif-1 ve/veya Sinif-1
Ag’ler: her lokus icin 2 HLA
antijeni ile kapl

Tek antijen
Yuksek

* %k %k

Rekombinant

Sinif-1 ve/veya Sinif-1'den
her lokus icin tek HLA
antijeni ile kaph




