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Graft sagkalimi

Death-censored graft survival
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Serum kreatinin dlizeyi, idrar analizi, ila¢ duzeyleri, sistatin- C,
bobrek biyopsisi,....

i >v"_

BIYOBELIRTECLER!!!!

Cherqui S, et al. Nat Rev Nephrol 2017; 13: 115-131




Verici kaynakli hiicre disi DNA

Canli hiicrelerden veya apoptozise/nekrozise ugramis hiicrelerde fragmente
DNA’nin kana ve idrar salinmasi

e Genellikle dd-cfDNA/toplam cfDNA orani olarak ifade edilir (%)
* Nadiren absoli sayi kopya/mL

invazif olmayan bir yéntemle AR tanisinin konulmasi??
e Sivi biyopsisi
Ik kez 1998, Lo ve arkadaslari

e Erkek vericilerden bobrek nakli yapilan kadin alicilarda Y kromozomun genetik
materyalinin saptanmasi

RESEARCH LETTERS

Presence of donor-specific DNA
in plasma of kidney and

liver-transplant recipients

¥ M Dennis Lo, Mark S C Tein, Calvin C P Pang,
Chung K Yeung, Kwok-Lung Tong, N Magnus Hjelm

Lo YM, et al. Lancet 1998; 351: 1329-1330
Punukollu R, et al. J Clin Med 2025; 14: 3642
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Verici kaynakl hiicre disi DNA

1999; Zhang et al
e (gPCRile gen ekivalanlarini (GE) olusturdu

e 1 GE; Y geninde SDR bolgesini ve beta-globin gen sekansini temsil ettigini gosterdi (14
kadin alicida)

o cfDNA; ortanca %8.7 (%1.9-26.4)
e dd-cfDNA'nin AR tanisinda yukseldigi ve tedavi sonrasi dlistiglini gosterdi

Ik calismalar dd-cfDNA icin Y kromozomunu kullandigi icin sadece erkek vericisi
olan kadin bobrek nakli alicilarinda yapildi

Zhang J, et al. Clin Chem 1999; 45: 1741-46
Punukollu R, et al. J Clin Med 2025; 14: 3642



Verici kaynakli hiicre disi DNA
%Donor-Derived cfDNA inference :

=

Cell-free DNA in plasma
dd-cfDNA

Status of acute rejection

Status of allograft injury

—>

MO Donor-derived cfDNA (dd-cfDNA)
MK Recipient-derived cfDNA (rd-cfDNA)

Punukollu R, et al. J Clin Med 2025; 14: 3642



Verici kaynakli hiicre disi DNA

AlloSure (CareDx)

Prospera (Natera)

TRAC (Viracor Eurofins)

DART study (NCT02424227,

USCF biobank (pre-2018) #

2015-2016) S Undefined bLOE)a_n_k (pre-2020)
Validation cohort Prospective 1?1):: it
14 sites - . . B
102 patients [15] 178 patients [14] 25 patients [44]
Diagnostic comparison Histopathology Histopathology Histopathology
Suggested threshold for acute 19% W o

rejection

Assay technology

Targeted next generation
sequencing that uses 405 SNPs

Massively multiplexed PCR
(mmPCR) and 13¢,392 SNP

NGS targets 70,000 SNPs

Targeted diagnosis

Acute rejection (AMR > TCR)

Acute rejection (AMR > TCR)

Acute rejection (AMR > TCR)

Reported sensitivity and

59%, 85%

8‘“){}0, 73%

58%, 85%

specificity
NPV, PPV 84%, 61% 95%, 52% 86%, 55%
Potential false positive rate © 15% 27% 15%
Turnaround time 4 2-3 days 3 days 4-5 days
Sample type Whole blood Whole blood Whole blood
Commercial availability FDA approved FDA approved Not yet approved

Punukollu R, et al. J Clin Med 2025; 14: 3642

2 Study duration not included in landmark publication; ® Initially studied in R&D setting, then subsequenth
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ORIGINAL ARTICLE

. Clinical TRANSPLANTATION

WILEY

Association between dd-cfDNA levels, de novo donor specific
antibodies, and eGFR decline: An analysis of the DART cohort

TABLE 1 Descriptive characteristics for each analysis sub-group

Age at transplant (years), median[IQR]
Gender (female)

Threshold Used

Maximum dd-cfDNA year 1 > 1%
dd-cfDNA Variability year 1 >.34%
B.

Threshold used
Maximum dd-cfDNA year 1 > 1%
dd-cfDNA Variability year 1 >.34%

eGFR drop = 25%,
patients below
respective threshold

6/146(4.1%)
5/138(3.6%)

Median [IQR] eGFR
change, patients below
respective threshold

2.9% (-5.8%, 12.8%)
2.4%[-5.8%, 11.7%)

Analysis group

eGFR (n = 174)
50.5[40.5-56.5]
40.2%

eGFR drop = 25%,

patients above p, Fisher test (eGFR
respective threshold drop > 25%)
6/28(21.4%) .005
6/24(25%) .002

Standard
Median [IQR] eGFR deviation, below
change, patients above respective
respective threshold threshold
5.0% (-15.6%, 17.9%) 17.5
4.1% [-20.9%, 18.9%)] 16.8

dnDSA (n=198)
50.3[38.5-58.2]

42.9%
Standard
deviation, above
respective P, Levene's
threshold test
30.1 0002
325 <0001

Sawinski DL, et al. Clin Transplant 2021; 35: e14402



Kidney Transplantation

OPEN

Donor-derived Cell-free DNA and the Prediction
of BK Virus-associated Nephropathy

Sam Kant, MD,! Jonathan Bromberg, MD,?> Mark Haas, MD,? and Daniel Brennan, MD'

Diagnosing Acute Rejection in Kidney Transplant Recipients (DART) calismasi
(NCT02424227) verilerinin incelenmesi

dd-cfDNA ile asemptomatik BKV ile BKVAN ayrimi yapmak mimkin ma?
BKV: Ortanca 7500 kopya/mL (IQR; 3450-8750 kopya/mL)
e dd-cfDNA: %0.58

BKVAN: Ortanca 289000 kopya/mL (IQR; 109200-442000 kopya/mL
e dd-cfDNA: %3.38




OPEN

Donor-derived Cell-free DNA and the Prediction
of BK Virus-associated Nephropathy

Sam Kant, MD,! Jonathan Bromberg, MD,? Mark Haas, MD,? and Daniel Brennan, MD'
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A

Verici kaynakl hiicre disi DNA

Sinirhhklar Gelecekteki kullanim
Ozgullik dusuklugi Biyopsi ile birlikte kullanim
* Allograft hasarinin diger tiplerinden e Biyopsi zamaninin belirleme
cHdicnme Rejeksiyon tedavisinin takibi
Kronik degisiklikleri gosterme

e IF/TA
Uzun donem nakil basarisina etkisi ile
ilgili veri yok
Nakilden sonraki ilk 4 haftada kullanim
uygun degil

En uygun ol¢cim yontemi?

Strader M, et al. J Clin Med 2025; 14: 5489



Gen ekspresyon biyobelirtecleri

Cesitli genlerin transkripsiyonun olgtilmesi
e Periferik mRNA gen ekspresyon profilleri
e Microarray, gen sekanslari teknolojileri

e Immin sistem hiicrelerinin genlerinin (T, B, NK INF-
gamma, monosit, makrofaj) analizi ve

e immin yolaklardaki (interferon sinyal yolagi, nétrofil
aktivasyonu) genlerin analizi
Akut, subakut rejeksiyon, kronik graft hasari
durumlarinda ekspresyonu artiyor

immiinsiipresyon optimizasyonu saglanmasi

Punukollu R, et al. J Clin Med 2025; 14: 3642



Development and clinical validity of a novel blood-based

molecular biomarker for subclinical acute rejection following
kidney transplant

The Clinical Trials in Organ Transplantation 08 (CTOT-08; NCT01289717) calismasi
TruGRAF onayli assay’in validasyonu
e ilk assay
e 57 genlik microarray temelli GEP
Protokol biyopsileri nakil sonrasi 2-6, 12, 24 ay+indikasyon biyopsileri
Es zamanli ve 2 haftada bir biyobelirtec tayini icin drnek
307 eriskin hasta
e %13 SUrveillance Biyopsilerde AR
e %57.7 tim biyopsiler normal histoloji
* %29.2 en az bir biyopside AR veya normal histoloji

Friedewald JJ, et al. Am J Transplant 2019; 19: 98-109



Development and clinical validity of a novel blood-based

molecular biomarker for subclinical acute rejection following
kidney transplant

D. Association of Gene Expression Profile with dnDSA
1 year

Clinical Validity - gene expression profile
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Development and validation of a peripheral blood mRNA assay

for the assessment of antibody-mediated kidney allograft rejection:
A multicentre, prospective study

Avrupa’da 4 merkez katilimi
3, 12 ve 24 aylikken protokol biyopsisi

Es zamanli 8 gen ekspresyonunu inceleyen kit

e (CXCL10, FCGR1A, FCGR1B, GBP1, GBP4, IL15, KLRC1, TIMP1
387 eriskin hasta

e 41 ABMR

e 346 ABMR olmayan

Van Loon E, et al. Ebiomedicine 2019; 46: 463-72



Development and validation of a peripheral blood mRNA assay
for the assessment of antibody-mediated kidney allograft rejection:
A multicentre, prospective study

Validation cohort (N=387)
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Van Loon E, et al. Ebiomedicine 2019; 46: 463-72



Development and validation of a peripheral blood mRNA assay
for the assessment of antibody-mediated kidney allograft rejection:

A multicentre, prospective study

Sensitivity%

Early vs. Late after Transplantation

100
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20

—— Early (< 1 year):
AUC=90.9% (85.3-96.4)

----- Late (> 1year):
AUC=73.5% (63.6-83.4)

| | | |
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100% - Specificity%

Sensitivity%

Stable Graft Function vs. Graft Dysfunction

100+

" ——  Stable graft function:
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----- Graft dysfunction:
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Van Loon E, et al. Ebiomedicine 2019; 46: 463-72



dd cf-DNA




Combining Blood Gene Expression and Cellfree DNA
to Diagnose Subclinical Rejection in Kidney
Transplant Recipients

dd-cfDNA: CTOTS8 calismasi post hoc analizi
GEP: TruGRAF (120 gen)
208 hasta

* %11 subklinik AR (normal biyopsi yok)

* %59 normal biyopsi
* %30 bazi biyopsilerde AR, bazi biyopsiler normal

Park S, et al. Clin J Am Soc Nephrol 2021; 16: 1539-1551



Combining Blood Gene Expression and Cellfree DNA
to Diagnose Subclinical Rejection in Kidney
Transplant Recipients
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[] dd-coNa positive = 86
Gene Expression Profile
positive = 94

|:| Biopsy Rejection = 103
|:| Biopsy No Rejection = 325

Both tests negative = 32 Both tests negative = 242

/

AUROC=0.84

Kombine edildiginde;
AUC: %81
NPV: %88
PPV: %81
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Park S, et al. Clin J Am Soc Nephrol 2021; 16: 1539-1551




Gen ekspresyon biyobelirtecleri

Sinirhhklar Gelecek beklentileri
® Standardizasyon farkliliklari * Diger biyobelirtecler ile birlikte
* Her merkezde yapmak zor kullanim

Protocol

Clinical Utility of the OmniGraf Biomarker Panel in the Care of
Kidney Transplant Recipients (CLARITY): Protocol for a
Prospective, Multisite Observational Study

Strader M, et al. J Clin Med 2025; 14: 5489



Torque Teno Virus

1997
Anelloviridae ailesinden

Zarfsiz, sirkuler, tek sarmalli, 6karyotik
DNA virusu

e Torques: Kolye
e Tenuis: Ince
5 genotip, 30 subtip
Yetiskinlerin >%90’inda
Hastaliga neden olmaz
Vertikal, fekal-oral, parenteral gecis

moderate TTV load*—
optimal level of
immunosuppression

High TTV load*—
exagerrated infection risk,
high carcinogenesis risk

low TTV load*—high
rejection risk

ARG-rich
region

TTV genome

Kelly E, et al. Pediatr Trans 2024; 28: e14857
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i m m u n b iyo I OJ I Immune response classification by TTV

Bircok organda replikasyon

12

e Karaciger, kemik iligi, akciger, lenf
nodlari, bobrekler, mononikleere
hicreler, grantlositler

10

Bircok viicut sivisinda bulunur

Yuksek ve hizli glinlik déngu

TTV Load, Log,, Copies/mL
8

e Bir giinde %901 temizlenir

Saglikh bir eriskin insanda ortalama TTV

viris yiikii:2.320.7 log kopya/mL 00 05 10 15 20 25 30

: ; Log, CD4* T-Cell Count, Cells/pL
T lenfosit sayisi ile ters orantili %910 i .

e Asir immunstpresyonda miktari artar
e Dusuk immunsipresyonda miktari azalir

Kelly E, et al. Pediatr Trans 2024; 28: €14857



Tanisal testler

® TTV R-GENE kiti (bioMerieux)
« 2021
e 2.4-9.0 log kopya/mL arasi saptanabiliyor |
® Optimal TTV yuki
e 4.6-6.6 log kopya/mL
e Nakilden 3 ay sonra stabil hale geliyor

>7.6

TTV log10 copies/ml plasma

® En yuksek nakilden sonra 6-12 ay arasi

TTV diisuk TTV yiiksek

Kelly E, et al. Pediatr Trans 2024; 28: e14857
Schieman M, et al. Transplantation 2017; 2: 360-367



Torque Teno Virus Load - Inverse Association with Antibody-
Mediated Rejection after Kidney Transplantation

715 bobrek nakil alicisi

e Nakil sonrasi ortanca siire 6.3 yil

e Nakil ile calisma arasindaki ortanca stire 4.4 yil (IQR; 1.8-12.8 yil)
TTV olcimleri

* 678 hasta (%95)
86’sinda DSA pozitifligi mevcut

e Protokol biyopsisi

e 46’sinda ABMR
o 44’0 akut/kronik aktif ABMR
e 2’si kronik inaktif ABMR

Schieman M, et al. Transplantation 2017; 2: 360-367



Torque Teno Virus Load - Inverse Association with Antibody-
Mediated Rejection after Kidney Transplantation

%

Torque Teno virus copies/mL (log)
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p = 0.005
_$p=015 ,_.043
p =0.01
p <0.001
6-12  13-24  25-36 > 36

Months post kidney transplantation

Schieman M, et al. Transplantation 2017; 2: 360-367
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Torque Teno virus copies/mL (log)

Torque Teno Virus Load - Inverse Association with Antibody-
Mediated Rejection after Kidney Transplantation
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p =0.004
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Schieman M, et al. Transplantation 2017; 2: 360-367



Torque Teno Virus Load - Inverse Association with Antibody-
Mediated Rejection after Kidney Transplantation

-Her TTV log artisi icin ABMR riskinde 0.91 azalma (p=0.001)
-TTV sayisi ile zirve DSA MFI degeri arasinda negatif iliski (p=0.01, r=-0.27)

-C4d boyanan hastalarda boyanmayan hastalara gére TTV’nin daha diisiik (p=0.004)

Crude and multivariable adjusted risk ratio for ABMR (n= 715)

Model Risk Ratio  95% Confidence Interval  p-value
Crude
TTV PCR (log) 0.91 0.87-0.96 0.001
Multivariable adjusted
TTV PCR (log) 0.94 0.90-0.99 0.02
Recipient female sex 1.29 0.71-2.32 0.40
Previous transplantation 1.20 0.92-1.56 0.17
CDCXM conversion 4.78 2.94-7.78 <0.001
Current CDC-PRA >10% 1.51 0.76-3.01 0.24
eGFR category 0 Reference
eGFR category 1 0.38 0.16-0.87 0.02
eGFR category 2 0.42 0.16-1.05 0.06
Protein-creatinine ratio? category 0 Reference
Protein-creatinine ratio category 1 0.98 0.39-2.45 0.96
Protein-creatinine ratio category 2 2.03 0.92-4.46 0.08

Schieman M, et al. Transplantation 2017; 2: 360-367



Torque teno viral load reflects immunosuppression in paediatric

kidney-transplanted patients—a pilot study

32 155
Demographics of the study patients
Number of patients 45
Recipient data
Age: mean (SD), in years (y) 12.8 (£5.2)
Gender (male/female): n (%) 31 (69%)/'14 (31%)
Age at transplantation: median (range), in years (y) 83(17.6)
- Post-transplantation time: mean (SD) in years (y) 4.5 (=4.2)

1=

Kidney disease leading to CKD stage 5: n (%)*
CAKUT
Glomerular disease
Cystic kidney disease
Nephrotic syndrome
Metabolic disease
Transplant data
Donation type (DDKT/LDKT): n (%)
HLA mismatch: median (IQR)
DSA+/DSA- at study begin: n (%)
Immunosuppression at study begin: n (%)
Tacrolimus
Cyclosporin
Rapamycin
Mycophenolate mofetil
Azathioprine
No anti-proliferative agent

Corticosteroid

23 (51.1%)
5(11.1%)
8 (17.8%)
6 (13.3%)
2 (4.4%)

15 (33%)/30 (67%)
3 (2-3)%*
8 (18%)37 (82%)

39 (86.7%)
3 (6.7%)
3 (6.7%)
38 (84.4%)
4(8.9%)
3 (6.7%)
45 (100%)

*Missing data to one patient
*#*Missing data to 4 patients

Uhl P, et al. Pediatr Nephrol 2021; 36: 153-162



Torque teno viral load reflects immunosuppression in paediatric
kidney-transplanted patients—a pilot study

-
S

Torque Teno Virus log10 copies/ml
S = N W A N ©

3-6 rr;onths 6.1-12 months 1. 1-2‘years 2.1-5 years 5. 1-7yyears >7.1 years
Posttransplant Time

Uhl P, et al. Pediatr Nephrol 2021; 36: 153-162



Torque teno viral load reflects immunosuppression in paediatric
kidney-transplanted patients—a pilot study

p value Mean correlation coefficient
Immunosuppressive therapy
Prednisolone/m® dose < 0.001* 0.224
Tacrolimus/kg dose 0.098 0.079
Cyclosporin/kg dose 0.282 0.242
Rapamycin/kg dose 0.056 0.356
Mycophenolate mofetil/m? dose 0.011% 0.134
Azathioprine/kg dose 0.139 0.225
Tacrolimus trough level 0.110 0.080
Cyclosporin trough level 0.133 0.338
Rapamycin trough level 0.664 0.092
Virology
EBV plasma load 0.950 0.002
CMYV plasma load 0.986 0.001
BKYV plasma load 0.060 0.049
¢GFR 0.081 0.053
*p < 0.05

Uhl P, et al. Pediatr Nephrol 2021; 36: 153-162



The association of Torque Teno viral load with CMV and BKV infection in
pediatric and adolescent kidney transplant patients.

71 cocuk bobrek nakli hastasi

e Nakilden sonra 90 glinde fazla ge¢cmis

Her 4-8 haftalik vizitlerde TTV, CMV, EBV,
BKV titrelerinin 6lcimi

4.)

Check for
updates

Sex (male) 46 65
Adolescent age group (> 10 years age) 46 65
Primary kidney disease
CAKUT 34 48
Glomerular disorders 15 21.1
Polycystic kidney disease 9 12.7
Congenital nephrotic syndrome 9 12.7
Metabolic disorders 2 2.8
other 2 2.8
Immunosuppressive induction therapy
Basiliximab 71 100
Immunosuppressive maintenance therapy
Tacrolimus 63 89
Cyclosporin A 4 6
Sirolimus 3 4
without calcineurin- or mTOR-inhibitor 1 1
Mycophenolate mofetil 61 86
Azathioprine 5 7
without antiproliferative substance 5 7
Steroids 70 29
without steroids 1 1
KTX characteristics
Living donors 45 63

Median IQR
Age at KTX (years) 8.2 3.5-13.2
HLA mismatch (n) 3 2-3
Time post KTX (months) 20 3.6-60
Creatinine (mg/dl) 0.91 0.53-1.29
eGFR (ml/min/1 .?31112) 90.1 73.6-129.1

" Congenital anomalies of the kidney and urinary tract.

Eibensteiner F, et al. J Clin Virol 2024; 172:105673



4.)

Check for

The association of Torque Teno viral load with CMV and BKV infection in [ &
pediatric and adolescent kidney transplant patients.

%10 hastada CMVDNAemia

e >1000 kopya/mL

Bir onceki vizitteki TTV yukinun
yuksek olmasi bir sonraki vizitteki
CMVDNA emi riskini 3.17 kat artiriyor
Cut-off: 7.68 log10 kopya/mL

e Duyarhlik: %100

o Ozgiilliik: %61

LoLg

Logl0 TTV (¢/mL) Sensitivity Specificity NPV PPV
CMV DNAemia (>10° ¢/mL)

=7.0 1.00 0.56 1.00 0.43
>7.7 1.00 0.61 1.00 0.46
>7.9 0.83 0.61 0.92 0.42
=8.1 0.67 0.72 0.87 0.44
>8.3 0.67 0.72 0.87 0.44
>8.5 0.67 0.78 0.88 0.50
=8.7 0.67 0.89 0.89 0.67

Sensitivity
0.0 02 04 06 08 1.0

Log10 TTV (¢/ml)

AUC 0.95
(95%C1 0.92-0.98)

T 1 T 1 1 T
00 02 04 06 08 10
1 - Specificity

No Yes
>10* CMV (c/mL)

Sensitivity
00 02 04 06 08 1.0

Log10 TTV (c/ml)

AUC 0.84
(95%C1 0.67-1.00)

1 T \ T T T
00 02 04 06 08 1.0

1 - Specificity
@]
o
<7
bR
a )
O
Nlo Yé:s

>10° CMV (c/mL)

Eibensteiner F, et al. J Clin Virol 2024; 172:105673



Check for

The association of Torque Teno viral load with CMV and BKV infection in [ &
pediatric and adolescent kidney transplant patients.

2 Logl0 TTV (c/mL) Sensitivity Specificity NPV PPV
%15 hastada BKVDNAemia MV DNaomia G107 o/}
+ >1000 kopya/ml g R A
%6 hastada BKVDNAuria Cen ver 072 087 ot
e >1000 kopya/mL oy 0o 078 oss 050
=87 0.67 0.89 0.89 0.67
Bir onceki vizitteki TTV yukinun yuksek BKV DNAemia (>10° ¢/mL)
" A, - : 6.2 0.56 0.67 0.82 0.36
olmasi bir sonraki vizitteki BKVDNA emi ~6.4 0.67 0.63 0.85 0.38
A . =0.0 0.67 0.59 0.84 0.35
tahmln edlyor ,22 0‘27 0.52 0.82 0.32
=>7.0 0.67 0.48 0.81 0.30
e Cut-off: 5.93 log10 ko a/mL >7.2 0.78 0.48 0.87 0.33
g py
e Duyarlilik: %92 e 0 o om0
y
4 =>7.7 0.78 0.41 0.85 0.30
® OZgU“Uk %55 BKV DNAuria (>1.7 x 10° ¢/mL)
¥ v - R A o 2 i 2 =6.4 0.25 0.83 0.77 0.33
Bir dnceki vizitteki TTV yukinun ylksek >6.5 0.25 0.63 077 033
v v A o A =0.7 0.50 0.83 0.83 0.50
olmasi bir sonraki vizitteki BKVDNA uri ~6.9 0.50 0.83 0.83 0.50
tahmin ediyor = = — S
=7.5 0.75 0.58 0.88 0.38
e Cut-off: 6.1 |og10 kopya/mL >7.7 0.75 0.58 0.88 0.38
e Duyarhlik: %93
o Ozgiilliik: %60

Eibensteiner F, et al. J Clin Virol 2024; 172:105673
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heck for

The association of Torque Teno viral load with CMV and BKV infection in | %
pediatric and adolescent kidney transplant patients.

%16 hastada EBV DNAemi
e >1000 kopya/mL

TTV yukleri ile ilgili bir iliski yok

cMV |

(»10° c/mL)

BKYV, plasma

{(>10°® ¢/mL) |

BKV, urine

(>1.7x10° ¢/mL) |

EBV

(=10% c/mL) 1

Adjusted models

o

.
]
.

2 4
OR (95% Cl)

Eibensteiner F, et al. J Clin Virol 2024; 172:105673

p-value

0.02

0.002

0.03

0.3

p-value*

0.03

0.004

0.04

0.4



Torque Teno Virus

Sinirhiliklar Gelecek beklentileri
® Cut-off seviyelerinin validasyonu ° TTVile immunsupresif rejim
* Fakli kitlerle farkli sonuclar politikasinin diizenlenmesi
e 1.4 10g10 kopya/mL’ye kadar varan * Faz Il cahgmalari devam ediyor
farklar

Strader M, et al. J Clin Med 2025; 14: 5489



Kemokinler
Idrarda bakilan biyobelirteg
T hiicre aracilikli rejeksiyonda/ABMR’de ) CR D
|6kosit trafigi ve goglinii dlizenler 03& - .,,.\i: ~
Disuk seviyeleri immin sistemin de immune eguiaion "; A0 e
«sessizligine» isaret eder p—— mmmmn
Rejeksiyon durumlarinda artis gosterir e W

En sik calisilan
e C-X-C motif ligandlari (CXCL) 9 ve 10

AR klinik tanisindan 6nce seviyelerde artis
e CTOT-1ve CTOT-4

CXCL-10 bead based immuinoassay de ticari
olarak mevcut

Strader M, et al. J Clin Med 2025; 14: 5489



Original Investigation

Automated Urinary Chemokine Assays for Noninvasive
Detection of Kidney Transplant Rejection: A Prospective

Cohort Study

® 622 hasta
* Protokol biyopsisi (3 aylik, 1 yil ve 2 yil) ve
endikasyon biyopsileri
® Es zamanliidrar 6rnekleri
e (CXCL9, CXCL10
e 1559 6rnek (ortalama 2.5£1.01)

Patients (N = 622)
Recipient age, y
Donor age, y*
Recipient sex, male
Donor sex, male®
Cold ischemia time, h?
Type of donor
Circulatory death
Brain death
Living
Repeat transplantation, yes

Immunosuppressive regimen,

TAC-MMF-CS
Induction therapy

Van Loon E, et al. Am J Kidney Dis 2024; 83: 46-476

5565+ 121
50.0+13.8
404 (65.0%)
333 (53.5%)
121 +6.4

135 (21.7%)
435 (69.9%)
52 (8.4%)
89 (14.3%)
604 (97.1%)

290 (46.6%)



Original Investigation

Automated Urinary Chemokine Assays for Noninvasive

Detection of Kidney Transplant Rejection: A Prospective
Cohort Study

A Biyopsi tanili B AR tedavisi alan
1.0- AR hastalari 1 0- hastalar

= z
205 @ 05
E uCXCL9/Cr E uCXCL9/Cr
__ AUC 72.0% AUC 80.3%
(67.3—76.7) = (8?55_5; -
UCXCL10/Cr UCXCL10/Cr
__ AUC 70.3% AUC 76.1%
(65.5—75.1) — (B?rlnsa] -
0.0 . . 0.0 . .
0.0 0.5 1.0 0.0 05 1.0

1-Specificity

1-Specificity



Idrar kemokinleri

Sinirhhklan Gelecek beklentileri
* Enfeksiyon, ABH, bobregin otoimmin * Diger biyobelirtecler ile beraber
hastaliklarinda da artis degerlendirilmesi
® Prospektif calismalar

Strader M, et al. J Clin Med 2025; 14: 5489



Sonuc

Biyobelirteclerin bobrek nakil hastalarindaki kullanimi ile ilgili calismalar son yillarda
giderek artmistir

Bobrek nakli hastalarinda» hangi biyobelirte¢» sorusu halen yanitini aramaktadir

Gelecekte rutin kullanima girme potansiyeli olan molekdiller mevcuttur

Konu ile ilgili cocuk calismalari oldukca kisithdir




