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Sunum plan 3?’53\
- Immunite / Immunsupresyon

» Immunsupresif ilaglar

* TTV - immun sistem

« SOT-TTV . Nakledilen organa gore

Randomize kontrolli calismalar
Turkiye'deki ¢alismalar



Immunite / Immunsupresyon P

Immiinite :
Insan vicudunun kendi doku ve organlarina

zarar verebilecek etkenlere karsi direng
gosterme yetenegi

Mekanik Bariyerler
Deri - Mukozalar
Fagositer Sistem
Hicresel Bagisiklik
Humoral Bagisiklik




Immunite / Immunsupresyon %
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Bagisiklik sistemi ya da immiin sistem dogada karsilastigi bakteri, virds,
mantar, parazit ve vahanci maddelere kar<i kanaai R basamakta savunur;

Fark et- Savun - Kaydet

1. Viicudumuz igin yabanci oiaugunu Tark eaer

2. Bunlara karsi savunmay! saglar {gaﬁmw"
3. Bir daha unutmamak lzere hafizasina kaydeder D pERNEGI

Immunsupresyon
Immunitenin herhangi bir asamasinda yanitin baskilanmasi




Kalitimsal, Genetik defektler

Fiziksel durum; Gebelik, Yas

F Kronik Hastaliklar ; KBY, DM, Siroz

Kazanilmis; Hematolojik hast., HIV,

Tibbi tedaviler;

Immunsupresyon ~—

A 4

Nakil oncesi ve sonrasi kullanilan tedaviler




Immunsupresif ilaglar %

IMMUNOSUPPRESSANT DRUGS

L Prednisolone
Cyclosporine Sirolimus Azathioprine (others)
(Ciclosporin) Everolimus Methotrexate ~

Tacrolimus Cyclophosphamide

>
& {0 ruanacy
/ Mycophenolate mofetil } 4 FREAK

Etanercept Anakinra Daclizumab | Muromnab CD3 Antithymocyte
Infliximab Basiliximab ‘ antibody (ATG)
Adalimumab Rho(D) immune

globulin




Immunsupressif ilaglar
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Immii if Y Goriilen Y
mmun.supres Ticari Ad idame Tedavi Dozu ayem o.r uien Tan Uyarilar / Dikkat Edilecek Durumlar
Ajan Etkiler 2
Renal disfonksiyon -Nefrotoksisisite
. - Sandimunne®: | 5 mgkal Titreme -Hepato-tokmslte
Siklosporin A Cyclosporine® | 10 mg/kg/g Killanma -E
Hipertansiyon -Siklosporin kan diizeyinin izlenmesi
. Diseti hiperplazisi -Gebelik kategori C
O?enlen baslangi¢ dozu ResinlaSinksivin
Bobrek transplantasyonu: :
P Titreme e
9+3 mg/kg/g -Nefrotoksisisite
. . " e Killanma AR
Siklosporin Neoral® Karaciger transplantasyonu; R -Hepatotoksisite
Kapsiil ve Oral | Gengraf® 8+4 mg/ke/g LTS dnlhsnaons e lenlamase vithbh
_. L Diseti hiperplazisi - : T :
Soliisyon Cyclosporine® | Kalp transplantasyonu: 5 3 -Siklosporin kan diizeyinin izlenmesi
, Hiperkalemi : 2
7+3 mg'kg/g AR -Gebelik kategori C
’ : Hiperiiremi
Doz daha sonra siklosporin y
GRS Ensefalopati
kan diizeyine gore ayarlanir.
Tltrerr_le -Nefrotoksisisite, Hepatotoksisite
Bas agrisi : :
A -Hiperkalemi
Diyare, Bulanti ]
- i . -Enfeksiyon ve lenfomaya yatkinhk
Bobrek transplamasyonu: Hlpertan51yon W
0.2 me/kg/ Hiperelisemi. Diabetes -Posttransplant diabetes mellitus insidansim artirir.
Takrolimus Prografl® . & P ‘B x -Renal yetmezligi olan hastalarda diigiik doz
Karaciger transplantasyonu; | mellitus

0.10 - 0.15 mg/kg/g

Renal disfonksiyon
Parestezi
Hipomagnezemi
Hiperlipidemi

kullamimahdur.

-Miyokard hipertrofisi agisindan dikkatli olunmahdir.
-Tacrolimus kan diizeyi izlenmelidir.

-Gebelik kategori C




Immunsupressif ilaglar
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Immii if Y oriilen Y
'“'“':G:‘:lpm' Ticari Ad idame Tedavi Dozu ’yg'“E(::i'l::" o Uyarilar / Dikkat Edilecek Durumlar
Sodyum ve su retansiyonu
f{‘:‘a:g;z:nﬁy;Laloz -insiilin ya da oral antidiyabetik kullaninm
Hipmansi Y gerektirebilir.
Higerglisc:lni Hipesipidenns -Gozle ilgili Gnemli sekonder enfeksiyonlara sebep
. Hiperlipi -
Deltasone® Yrtomlone; 9. o sy ol{leli:l(l):oidi siroz, herpes simplex, hipertansiyon
- - ‘) - e e ] . ] >
Preduizoles’ | Dettacortril® Z’fﬁﬁff e On;ﬂ;:gé/gk o g‘s’fez"y'g‘f‘ase ik nekeoy | KOMIeStif kalp yetmezligi ve ilseratif koliti olan
Codelton® | ™ e ol oo hastalarda dikkatli kullamimalidir.
5 Yar:a svilesmsiind weetking -Tedavi siiresince psikolojik rahatsizliklara neden
labilir.
Terlemede artis st : 2
Willamma: Abae -Enfeksiyona yatkinhig artinr.
> I —
Bas agnsi, Unutkanhk
Katarakt, glokom
Yiiksek ates, r ] . - =
g?:r:z t\;ln:;:;n -Anaflaktik reaksiyonlara kars: dikkatli olunmalidir.
BulZnu’-kusma & -Nabet, ensefalopati gibi noropsikiyatrik olaylara karsi
OKT3 Orthoclone 5 mg/g intravenoz Di ’ dikkatli olunmalidir.
OKT®3 (10-14 giin boyunca) (,g_a;:a- S -Sitokin salinim sendromuna karsi dikkatli
BJ g X i olunmalidir.
T:;:i:;‘ ——.mo -Kardiyopulmoner resiisitasyona hazirhkli olunmahdir.
Herpes simplex enfeksiyonu “Greheltlc ktegort €
Yiiksek ates
Titreme
Lokopeni ,
= | 13 ‘g, 7-14 gii 2 ; o 3 2 .
ATG (tavsan) Thymoglobuli sﬁremlini(ft’ivenézgm Trombositopeni -Anafilaksiye kars: dikkatli olunmalidir.
o n® Y Abdominalwdn basagese ) - Lalbsnses denton el s b L GEIUL
kullamlir. 3
Dispne
Halsizlik

Dermatolojik reaksiyonlar

<
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5
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Immunsupressif ilaclar
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Immii if Y Goriilen Y
mmun.supreSI Ticari Ad idame Tedavi Dozu *ygin r dien Tan Uyarilar / Dikkat Edilecek Durumlar
Ajan Etkiler
Lokopeni -Ciddi miyelosupresyon
EnfekSiyon %
: 5 o 1 mg/kg/g T g s
Azatiopurin Imuran® 3 of Bulanti-kusma -Gastrointestinal hipersensitivite reaksiyonu
mg/kg/g Neoplazi -Aralikli kan sayimu yapilmalidir.
Hepatotoksisite -Gebelik kategori D
2000 me/giin, D.i.yare . -Enfeksiyon ve lenfomaya yatkinhk '
: s ; Lokopeni “Cebelikic kontrendikedir, tedavi suresince
Mikofenolat kortikosteroid ve ; :
: CellCept® z 5 : Sepsis kontrasepsiyon uygulanmalidir.
mofetil siklosporin ile kombine N A : ey
kullanil Kusma -Notropeni yakindan izlenmelidir.
Arama: Dispepsi -Gastrointestinal kanamaya kars: dikkatli olunmahdur.
1500 mg/g - 2000 mg/ g, : -Gebelikte kontrendikedir, tedavi stiresince
: : : Diyare ) 2
Mikofenolat : kortikosteroid ve 5 : kontrasepsiyon uygulanmalidir.
Myfortic® g . . Lokopeni & : s S,
sodyum siklosproin ile kombine i -Nétropeni yakindan izlenmelidir.
s
kullanilir. -Gastrointesitinal kanamaya kars: dikkatli olunmahdir.
-Gebelik kategori C
Hipertansiyon -Enfeksixon ve lenfomaxa xalkmllk
Akne, Dokiintii -Serum kolesterol ve trigliserid degerlerinde
6 mg yiikleme dozunu Eklem agrisi yiikselmeye neden olabilir.
Sirolimus Rapamune® takiben 2 mg/g idame Hiperlipidemi -Lenfosele sebep olabilir.

dozla devam edilir.

Lokopeni, Trombositopeni
Diyare, Hipokalemi
Yara iyilesmesinde gecikme

-Siklosporin ile kombine kullamldiginda bobrek
fonksiyonlarini bozabilir.
-Gebelik kategori C




Hangi organ nakli ?
Hangi Immunsupresif ilag ?
Dozu ne olmali ?
Konak 6zellikleri ?

o~ of e . . 7
Olgebilir miyim : Biyobelirteg var mi?

“0 ,? Doz, ilag ? TTV ?
s

Nasil izlemeli ? *® \

REJEKSIYON IRSATCI ENFEKSIYON

~ Optimum
Immdnsupresyon




TTV ( Torque Teno Virus) 77

1997 Nishizawa ve ark.- Yeni bir DNA virisi ?

Anahtar kelimeler
Anellovirus / Torque Teno Virus

Toplam 1338 makale

1998-2003 /2010 Karaciger hastaligr etyolojisi ?
1999 ; Safra konsantrasyonu kandan yiiksek

Brani P, et al. Viruses 2025; 17:334



TTV ( Torque Teno Virus)

pMC PubMed Central‘ﬁ’ Torgue Teno virus

Journal List | User Guide

}

RESULTS BY YEAR
Al e View Search Details

v hd

# Save | Sort by: | Relevance
|n | 2,086 results
_“\I--IIlI.IIIIIIHI \
s L

ext Search Results
2000 2025

Emharguednrticles:(D @ Include O Exclude



TTV ( Torque Teno Virus) ) %
. 2002 - Ik kez i

Saglikl insan viromunun komensal bilesgeni

« 2004 -Torque (kolye) ve Tenius (ince)

‘A mysterious virds' ' Kommensal viris'

- 2012 - Immunsupresyonun potansiyel belirteci

Normal sinir; 102-103 kopya /mL.

Brani P, et al. Viruses 2025; 17:334



TTV

v’ Circoviridea/ Anelloviridae ailesi

v’ Zarfsiz, gapi 30-32 nm

v’ Tek zincirli, Negative polariteli

v' Dairesel DNA genomu Ry
v’ Tkozahedral bir virus s

ORF4
Diger tium
fonksiyonlardan \_

— ORF2
Immunite regiilasyonu
Inflamatuvar yanit (+)

PolyA

ssDNA 3.9 kb

ORF1

sorumlu KGPSld"'HRV

Capsid protein

Conserved motifs

ORF3
TTV-derived apoptosis-inducing protein
Transkripsiyonu

transkripsiyondan sorumlu

Brani P, et al. Viruses 2025; 17:334
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TTV

Eyliil 2023 - ICTV

5 ©
Tepsyand

MIR-1982

34 cinse ait 173 fir = =

Omizrontorguavitus

Pitorquevirys

Thetalorquéavirus

Butkovic ve ark.
‘commensaviricota’ 1
olarak yeni bir filum e

lotatarquevirus »

(ORF1 protein analizi) -

Zayintorquevirus
| Upsliontorquevirus

Etatorquavirus

[
H
N

Wawtorquevirus
p=T
Rhotorquevirus
Chitarquavirus
Zetatorquevirus
Epsitontorquevirus M = hetzshn

Dawyns Tagwian Sigmatorquevitus
e eatu

Y e
Deltatorquavizus -

Pacce e |

Brani P, et al.‘ Viruses 2025; 17:334




TTV

9 tir insani enfekte edebilir

| P an ooty

f \
v -
Homo sapiens

Alphatorquevirus

Betatorquevirus

Gammatorquevirus |

Hetorquevirus

Gyrovirus

Memtorquevirus

Yodtorquevirus

Samektorquevirus

Lamedtorquevirus

— - 4
- V\"

Hydrobates homochion Galus galls Fulmarus glociaks  Mytmoderus ferrugineus

« Anelloviruslarin % 97'si

SON alicilarinda;
kan viromlarin - % 68

Brani P, et al. Viruses 2025; 17:334



TTV ( Torque Teno Virus)

 Hangi dokularda ??

: >

T ve B lenfositler | - -
Monositler S Kagcc:?:‘%er )
S Akciger
Lenfoid doku
Diski
& ois. 4 Idrar/Semen
(€D15+) Kemik iligi
Ozellikle e Orofarengial / tikrik bezleri
Saglikl W Y,
kisilerde

Brani P, et al. Viruses 2025; 17:334



QO\L ? / “
lkuta et al. Journal of Medical Case Reports (2019) 13:302

https:/doi.org/10.1186/513256-019-2233-2 . Journal of
Medical Case Reports

CASE REPORT Open Access

Aseptic meningitis caused by torque teno '!)
virus in an infant: a case report

updates
Yoji lkuta'", Kunihiro Oba', Emina Nai', Tatsuo Katori', Masanori Hashino? Yuba Inamine?, Satoko Matsunaga’,
Yutaro Yamaoka®, Tsuyoshi Sekizuka?, Akihide Ryo® and Makoto Kuroda® @




Bulasma yolu

Virus genetik ¢esitliligi ?

Horizontal bulas

Parenteral- ‘rr'ansfuzyon /
Oral- fekal bulasma

Tikrikte (+)
Cinsel yol ?

Brani P, et al. Viruses 2025; 17:334



Bulasma yolu

Vertikal bulas
Umblical kord (-)
Anne sutu (+)

Ik ay - digki 6rnegi (+)

2. ay - kan (+)

6-12. ay (+) maksimum

P
: "qA .C ,

| WasE «‘f’ ’
k. - T
by R
~ e
w 2
I

Lo O

Cocuk immun sisteminin matiirasyonuna katki (+)

Brani P, et al. Viruses 2025; 17:334



TTV- Immun sistem

Kiltir sistemi yok

TTV plazmidi ile enfekte ),
Insan hiicre dizisi (COS1, HEK 293, L428) verisi

ORF2 fonksiyonu en iyi tanimlanan protein
NF-kB aktivasyonunu baskilar
NF-kB p65 ve p50 alt birimin h. nik. tfranslasyonunu énler
ve IL-6, IL-8, Siklooksijenaz-2 (COX-2) gen
transkripsiyonunu baskilar

Virus replikasyon hizi - bagisiklik sistemi genel fonksiyonunun izlemi



TTV- Immun sistem

 Patojen tanima reseptorleri (PAMPT‘ |
Inflamatuvar/imminolojik yaniti tetikler
Granilositler - rezervuar ?? persistan

« TLR-9 ile metillenmemis Guanozin-Sitozin
dintikleotidlerini tanima sonucu;

Pro veya anti-inflamatuvar sitokin tretimi tetiklenir
« miRNA'lar kodlar

* Genogrup / Tur farklihgi ??




TTV-Tani

* Molekiler yontemler

Nested PCR
Digitallnas

potansiy *



Human Torque Teno Virus (TTV)
TTV-Tani g isa kit

¢ KU I TU r' - yO K Catalogue No: abx053944 — Agf’
© =4 e

3 Price: €513.50
« Serolojik yonte sie:sstests)

Orders to Turkiye ship from United
Kingdom

ELISA taba

Reviews:
{3 Publications and Reviews )

Seropozitiflik-Viral yik arasinda distik korelasyon

Viral genetik degiskenlik

Bagisiklik sistemi ile etkilesim belirsizligi
Guvenilir antijenik hedef taniminda zorluk
Klinik kullanim ??2?



Tani

Kan; Donor spesifik antikor fonksiyonlari
TRIB1, FOXP3,'~~°7 ~° 2 =
T hiicre alt gru,  QuantiFERON Monitor®
IFNy-ELISpot,
B hiicre iligkili ¢

ImmuKnow®

Virus-specific T cells (Tvis)

« Idrar: perforin, granzyme s,
CXCL9, CXCL10, CXCR3, / CD3E, / mRNAs



SOT-TTV

KLINIK ANLAMI ?2?? O
O = - io,’
&3

https://www.ttv-guide.eu/



https://www.ttv-guide.eu/

SOT-TTV B

moderate TTV load*— High TTV load*—
optimal level of exagerrated infection risk,
immunosuppression high carcinogenesis risk

low TTV load*—high
rejection risk

Viral yik Cutt-of veya esik deger ???



SOT-TTV My
* Coqgu ¢alisma gozlemsel ve tek merkezli
* Yarisi prospektif c¢alisma (+)

Populasyon segimi / Segim yanllig
Diisiik olay (enf/rej.) sayisi
Farkli degerlendirme
Farkli testler
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Torque Teno Virus: Lights and Shades .P g

[ °
AT TE

Paola Brani *(, Hafza Zahira Manzoor !, Pietro Giorgio Spezia *(, Andrea Vigezzi ', Giuseppe letto 117,
Daniela Dalla Gasperina ', Claudia Minosse **7, Annalisa Bosi ', Cristina Giaroni ', Giulio Carcano ',
Fabrizio Maggi ** and Andreina Baj '%*

(Anellovirus) or (Torque Teno Virus) as

Prognostic Immune and Gaugal Bact
Marker Prognostic Marker RS
Liver 23 [13,91-104] [67,68,105-110] [111-118]

[8,27,61,63,67,71,72,74,

Kidney 74 [119-121] 106,122-162]

[13,102,118,163-166]

; - — [6,62,66,73,77,127,144,

[183,184]

Tansplant 3 fane randomize kontrolli calisma

TTVguideIT (TTVGuide TX)

[33,211-214]

VIGILung, ve TAOIST

Brani P, et al. Viruses 2025; 17:334



Integrated Immunologic Monitoring in Solid oo,
Organ Transplantation: The Road Toward Torque %
Teno Virus-guided Immunosuppression

Peter Jaksch, MD,’ Irene Gérzer, MD, PhD,? Elisabeth Puchhammer-Stéckl, MD,? and Gregor Bond, MD, PhD?

Tlisy3l

Bobrek nakli - Cohort

Patients with
Included event; infectious
Study design® TX period  patients Endpoint; timing events R  Main association Limitations”
Cohort™ 2016 71 Infection leading to medical 22, 41 IH TTV1 mobefore  Interim analysis; secondary
measire months 412 past-TX syvent—infaction endnoint
74 &g
Cohort Strassl R, Schiemann M, Doberer K, et al. Quantification of tforque teno virus viremia O'"FS‘ 5
as a prospective biomarker for infectious disease in kidney allograft recipients. !r:]gh?{liseslmg
J Infect Dis. 2018;218:1191-1199 o
b major
. . . 5 of TTV not
Viyana grubu - ilk prospektif kanit
Cohort®!  no effect
. 169 bobrek alicisi - esik deger ¢alismadaki median kullanimi fent
Cohort point
Her log TTV yik artisi - enfeksiyon olasiliginda 7% 11 artis
BKV- CMV- Firsat¢i patojenler

Transplantation 2022; 106: 1940-1951



Integrated Immunologic Monitoring in Solid
Organ Transplantation: The Road Toward Torque
Teno Virus-guided Immunosuppression

Peter Jaksch, MD, Irene Gérzer, MD, PhD,? Elisabeth Puchhammer-Stéckl, MD,? and Gregor Bond, MD, PhD?

Bobrek nakli -Vaka kontrol

9. BY
\1,01 Lo,

&
O
\\
7 \\v\
Lisu3/

Patients with
Included event; infectious|
Study design® TX period  patients Endpoint; timing events PCR  Main association Limitations®

Case-controlX® 2011-2016 145 CMV viremié; <4 mo post-TX 35: 35 IH TTVdaysOto10  Possible selection bias;

hclude
Maggi F, Focosi D, Statzu M, et al. Early post-transplant forquetenovirus viremia Ittlng; tno

c o 20 predicts cytomegalovirus reactivations in solid organ transplant recipients. Sci Rep. T“‘?”

S 2018:8:15490. P
{tment

case-contral®® 201 Pisa@ grubu - CMV viremisi ile iligki

280 Alici - bobrek (146) veya ke (134) alicisi -

Nakil sonrasi 0-10. giin TTV yikii CMV DNA (+) alicilarda yiiksek |,
Esik deger 3.45 log DNA kopya/ml (duyarhlik 7% 83) TTV not

le

hodel

Case-control”’  2003-2013 389 BKV and CMV viremia; <12 mo 182; 105/77° IH TTV kinetic—time to  CMV secondary endpoint

post-TX infection

Transplantation 2022; 106: 1940-1951



Integrated |

Organ Trans| Schiemann M, Puchhammer-Stéckl E, Eskandary F, et al. Torque teno
- virus load-inverse association with antibody-mediated rejection after
Teno Virus 9 kidney transplantation. Transplantation. 2017;101:360-367. - &

Ly,

Q
TLpsyan

Peter Jaksch, MD," Irene G&

Bobrek na

Biopsi zamani TTV yiikii ve rejeksiyon arasindaki ilk kez iligki (+)

Donor spesifik antikor pozitif ??? Bias ??

—neraaea T .
Study design” TX period  patients  Endpoint; timin proven rejection R Main association Limitations”
Cross-sectional”” 1973-2014 715 Rejection (pBX); 6 86; 46 IH TTVatBX-AMR  Cross-sectional design; possible
y post-TX selection bias due to missing BX in
Viyana DSA-positive subjects
Case-control®  2012-2017 113 Rejection (iBX); 113:33 IH TTV 1 mo before  Case-control design
months 4-12 BX-TCMR, AMR
post-TX
Case-control”®  2012-2014 63 Rejection (iBX); <2 i C TTVpre-TX—TCMR, Possible selection bias; nonrejection not
S‘rr'asbour'ge y post-TX AMR, mixed BX proven; multiple testing; no effect
size adjustment
Case-control”’  2003-2013 389 Clinically overt 80; 54° IH TTV kinetic-time ~ Secondary endpoint; BX not mandatory;
. rejection; <12 to rejection possible misclassification of rejection:
Leiden mo post-TX nonrejection in BX categorized as
rejection

Transplantation 2022; 106: 1940-1951



Integrated Immunologic Monitoring in Solid
Organ Transplantation: The Road Toward Torque %
Teno Virus-guided Immunosuppression ;

Peter Jaksch, MD, Irene Gérzer, MD, PhD,? Elisabeth Puchhammer-Stéckl, MD,? and Gregor Bond, MD, PhD?

Bobrek nakli - Cohort

Studies that evaluated the association between TT\ load and allograft rejection in kidney transplant recipients

Included Total BX; BX
Study design? TX period  patients  Endpoint; timing @ proven rejection PCR  Main association Limitations”
Cohort” . ,2014-2016 221 Clinically overt 10° C TIvVatTX- Secondary endpoint; BX not mandatory;
Madrid rejection; <3 rejection multiple testing; missing information
mo post-TX on model design/some major
Vianq determinants of TTV not included
Cohort 2016-2018 37 Rejection (iBX); 39; 11 IH TTV 2wk before  Limited number of events
° ° (W) e e oo e
Rejeksiyon varliginda TTV yiiki daha disik
Cohort"® 2 B O ey o i ot g o e
month 12 AMR
post-TX
Cross-sectional’”” 1973-2014 715 Rejection (pBX); 6 86; 46 IH TTVatBX-AMR  Cross-sectional design; possible
y post-TX selection bias due to missing BX in

DSA-positive subjects

Transplantation 2022; 106: 1940-1951



Integrated Immunologic Monitoring in Solid
Organ Transplantation: The Road Toward Torque
Teno Virus-guided Immunosuppression

Peter Jaksch, MD,’ Irene Gérzer, MD, PhD,? Elisabeth Puchhammer-Stéckl, MD,? and Gregor Bond, MD, PhD?

Nakilden 3 ay sonra 4.6-6.6 log 1, c/mL

ilk yil enf ve rejeksiyon riskini azaltmak igin optimal aralik

07 le(//

\\
7 \\v\
Lisu3/

NPV
Rejection
AMR (pBX); 6 y post-TX TTV at BX <3.61log10 NA NA NA NA NA
Rejection; <2 y post-TX (iBX) TTV pre-TX/TTV 1 mo post-TX ~ <3.4log10 NA NA NA 063 0.92
Vi¥>c<1na

Rejection (iBX); months 4—12 post- TTV 2wk before BX <4.6 log10
Rejection (pBX); month 12 post-TX TTV at BX <4.6 1og10
Infection
CMV viremia; <4 mo post-TX Pisa 11V days 0 to 10 post-TX >3.8log10 0.72 0.83 0.56 NA NA
Infection/opportunistic infection orM d HV 1 mo post-TX >3.2 log10 0.62 0.90 0.31 054 0.77

malignancy; <12 mo post-Tx V\a@dri >46logl0 070  0.76 066 041 090
BKV viremia; <12 mo post-TX TTV 1 mo post-TX >b5.01log10 0.75 0.77 0.75 0.31 0.96
Death due to infectious cause TTV 5y post-TX ' 1
Infection; months 4—12 post-TX TTV 1 mo before infection >6.6 log10 0.62 0.41 0.76 0.36  0.80

Viyana

Transplantation 2022; 106: 1940-1951



Int Kronik akciger allogreft disfonksiyonu (CLAD) olanlarda;
oe’ Ilk prospektif cohort - postop 3 yil

Peter

Esik deger : 7.0 log;y ¢/mL- 9.5 log;o c/mL

Stud H
Stud TTV yiikinde her log artisi enf. da 5.05 kat artis —
Cohort™ 2013-2015 143  CLAD/AR (iBX); month 6—y 22 CLAD TTV 3 mo before Three endpoints; some major
Viyqnq 5 post-TX 11 AR event—rejection determinants of TTV not included in
the effect size adjustment
Case_ 2003_2013 A7 NLAN. el 4 .. D) el TIN il el | PR | Iy PRy Py &)y L\:AA; reJeCtiOn
Com;:o'% N Esik deger : 9 3 logyo c/ mL, et size
reiour
Case- 2006=2015 ; 2 endpoints;
control™ . C e e e e .. i n episodes in
Enfeksiyon gelisimini 6ngérmede;, etioctsios
o .. se11::], O
Duyarlilik %54, 6zqlillik 791
Cohort®® 2008 31°  Infectious events; month 4—y 2 13  TIV before event—  Insufficient definition of outcome; no
Viyqnq post-TX infection effect size adjustment
Cohort® 2013-2015 143 Infections requiring hospitalization; 28  TIV 3 mo before Three endpoints; some major
month 6-y 5 post-TX event—infection determinants of TTV not included in
the effect size adjustment
Case- 2006—2015 34 Infection leading to medical measure; 19  TTVmonths 4 to 12 Possible selection bias; 2 endpoints;
control* months 4-12 post-TX post-TX—infection ~ no effect size adjustment

Transplantation 2022; 106: 1940-1951
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Integrated I} )
Organ Trans Isvigre : %\‘
Teno Virus-

Peter Jaksch, MD," Irene

Tlisy3l

Biyopsiyle dogrulanmis ilk kez TTV- rejeksiyon arasindaki iligki (+) il

Ispanya:

Karaci
Klinik endikasyonla yapilan biyopsi grubunda, |
Studydesig/TX period/ Reieksivan olanlarda TTV diizevi daha diisiik B
g/ Idrar BKV DNA'si ile n
Cohort NA

Serum TTV yiiki arasinda pozitif bir korelasyon (+)
ancak BKV viremi ile TTVarasinda bir iliski yok i

Cohort™ 2014-2017 n; 2

CMV -TTV yiikii arasinda iliski var / yok et
Cohort™ 63 . . S

TTV ile enfeksiyoz olaylar arasindaki iligkinin sinirli
Cross-sectional” 1982-2016 136 fa
BKV on sampling; multiple testing; no
effect size adjustment

Case-control®2®  2011-2016 90  CMV viremia; <4 mo post-TX 64 TIVdaysOto10 Possible selection bias; main analysis

post-TX—=CMV viremia  includes KTX; multiple testing; no
effect size adjustment

Transplantation 2022; 106: 1940-1951



A multicentre, patient- and assessor-blinded,

\1'07 EYLy,

non-inferiority, randomised and controlled
phase Il trial to compare standard and torque Vi %
teno virus-guided immunosuppression lyana e

in kidney transplant recipients in the first year

af ¢ (ilke - 13 Akademik merkez

Fred

M AgUSTOS 2022_ NiSGn 2025 n-inferiority, patient- and assessor-
bl mmunological-risk adult recipients
of er month 3 post-transplantation will

idomised in a 1:1 ratio (allocation

be - oo ool ¢ o .o . .
260 stabil, digtik imminolojik riskli alicy 575 ne = e s

The primary composite endEoint includes the occurrence of infections, biopsy-proven allograft rejection, graft loss,
|
or death. The main secondary endpoints include estimated glomerular filtration rate, gra?t rejection detected By

protocol biopsy at month 12 post-transplantation (including molecular microscopy), development of de novo donor-
specific CGIISIT\GYG alinma kriterleri ierence. In parallel, a comprehensive biobank will be

establis he date of the first enrolment was August 2022 and th
plannec . .

: 1. Bobrek nakli olmak L S .
Discuss . i [ipient immune function might enable clinicians to
person: 2. AdU!T (18 yas ve LI'Z_CI".I) 1d rejection. Moreover, the trial might act as a proof
of princ 3. Nakil sonrasi 93 gun izlem > the way for broader clinical applications, including as

guidanc 4, TAC temelli immunsupresyon 2
Trialre 5, Standart merkez protokold
6. Bilgilendirilmis onam almak
EU CT-Number: 2022-500024-30-00



A multicentre, patient- and assessor-blinded,
non-inferiority, randomised and controlled
phase Il trial to compare standard and torque "N ¢

Taramada viral yik TTV 4.6 Ioglo c¢/mL altinda; dlslanm|§
. Op’rimal arahk; 4.6 - 6.2 logygc/mL.

6 hquada bir TTV-DNA izlemi

TRIAL WEEK -12 -8 -4 0 6 12 18 24 30 36
TRIAL Screening Interven tion Follow up
-
RANDOMISATION
—P ( CONTROL GROUP )

EVU CT-Number: 2022-500024-30-00



A multicentre, patient- and assessor-blinded,
non-inferiority, randomised and controlled E
phase Il trial to compare standard and torque %
teno virus-guided immunosuppression

in kidney transplant recipients in the first year
after transplantation: TTVguidelT

Frederik Haupenthal', Jette Rahn’, Fabrizio Maggi®, Fanny Gelas®, Philippe Bourgeois®, Christian Hugo?,

TAC DOSING
TTV above optimal limit . TAC TARGET: ONE STEP DOWN
> 6.2 logl0 c/mL (one step = 2 ng/mL)

ACTIVE /
|NTERVENT|0N TTV within optimal range
GROUP

TAC TARGET: NO CHANGE

TTV below optimal limit

, TAC TARGET: ONE STEP UP
<4.6logl0c/mL

(only if adherent)

CONTROL GROUP No TTV guidance — " CiNTeRstanomRD

EU CT-Number: 2022-500024-30-00



) TTV GUIDE P i

THE CLINICAL PROBLEM WHAT WE NEED
Immunosuppressive drug guidance after kidney transplantation [KTX) Comprehensive t
of the immune function

« Kigisellestirilmis bagisiklik baskilanmasi protokolii
'+ TTV izlemi - Enf. ve rejeksiyon oraninda azalma
 Yeni klinik uygulamalar Otoimmun hast. Malignite ?

 Esik deger 4.6 - 6.2 logygc/mL.

10000 infection: rejections
= € 50 Wio health care costa
mcmn:n
Additional applications
. «Liver [ hoart { hung TX
* Ateimmune disease
* Oncolegy

CONVENTIONAL A B e b, 1 31 i

R s oo on g e eESSEEsSS=s . hitps://www.ttv-guide.eu/
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¥
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An official website of the European Union  How do you know?

European Log in English
Commission o J @ ’

CORDIS - EU research results

Periodic Reporting for period 2 - TTV GUIDE TX Project Information
(PERSONALISATION OF IMMUNOSUPPRESSION BY MONITORING
VIRAL LOAD POST KIDNEY TRANSPLANTATION - A
RANDOMISED CONTROLLED PHASE Il TRIAL)

TTV GUIDE TX
Grant agreement |D: 896932

Project website [

Reporting period: 2022-11-01 to 2023-10-31
poi ()

Halen devam ediyor' 10.3030/896932 (4

EC signature date
2 February 2021

Summary of the context and

Work performed from the beginning of the project to the end of the v
period covered by the report and main results achieved so far oy 2091 20 Ao 2026
Progress beyond the state of the art and expected potential impact v Funded under
(including the socio-economic impact and the wider societal implications SOCIETAL CHALLENGES - Health, demographic
Of the project SO far) change and well-being
Total cost (©)
€6 099 831,00

EU contribution (3)

€ 6 099 831,00




TAOIST - Fransa jTE

Nakiden sonraki 2. yildan itibaren her 3 ayda bir izlem; |
I

. TTV izleminin kisisellestirilmis immunsupresyona katkisi ??
Ge¢ donem biyobelirteg mi ??
= Birincil sonlanim; rejeksiyon, ,enf., kanser, greffkaybl

2028

Ikincil sonlanim; Maliyet etkinligi ?
2031 Tedaviye uyumun izlemi 2?2



Gottlieb et al. Trials (2021) 22:48
httpsz//dot.org/10.1186/513063-020-04985-w Tr'a IS

VIGILung Avusturya- Almanya iﬁm

 Calismaya alinma kriterleri
Viral Ic

lung ti. Nakilden 21-42 giin sonra 18 yas iizeri hastalar
protoc. Takrolimus bazli immunsupresyon

232“582352;1 e Randomi 'mL)
Backgro: ® I o C
sacoro © Calisma Toksisite o

keep the balance between over: . . . [ under-dose with a
:anE 144 hClSTCl GI"Z'H' fOHkSIYOnU IZIZmI

Meil

o Birincil sonlanim Bir yil sonra GFR izlemi

d

ays

oue Tkincil sonlanim: Bébrek fonk.

prim

ncid Allograf fonk., rejeksiyon insidansi

Disc

g CLAD, greft rejeksiyonu, enf.

solid
Trial registration: ClinicalTrials.gov NCT04198506. Registered on 12 December 2019



VIGILung %

(145) Methods: An open-label, two-arm randomized controlled trial was con-

vrat « Calismaya alinma kriterleri

Resul
JGa

© ¥+ Nakilden 21-42 giin sonra 18 yas iizeri hastalar

;WCoc;  Takrolimus bazli immunsupresyon
ar

wann © Randomizasyonda TTV (> 2.7 log 45 ¢/mL)
Han o - Calisma boyunca gebe kalmamak

Vienr
[ )

,'L‘;i;ii « Esik deger : 7 - 9.5 logy ¢/mL
has s
jectio
Cf‘g"  Primer sonlanim; 12. ayda GFR izlemi ???
study
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\/TATL una |
2020-2023 72 %

146 hasta
median GFR 66 ml/min/1.73m?

51 hasta alemtuzumab induksiyonu
5 (7%3) ex

TTV - Immunsupresyon daha fazla azaltildi
GFR; -10.9 ml/min/ 1.73m2 -11.6 ml/min/ 1.73m?

Rejeksiyon; 7% 14 % 11
Hastane yatisi % 61 % 49
Enfeksiyon %32 % 18

Conclusion: TTV-guided IS reduction appears safe early after LTx, but
GFR decline was not significantly improved with TTV monitoring.

CT04198506
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Pu bhﬂ‘-l ® renal transplantation, torque teno virus, Turkeyl
33 r'enal TX, 100 kan donor‘i.i er Guide

In our patients the virus did not have an important effect on renal graft . z
rejection and did not cause liver injury. However, the question of

. .= Whether TTV infection may affect graft survival requires further long-
term investigation in larger groups.

PUBLICATION DATE . . . . . .

[] Prevalence of transfusion transmitted virus infection and its effect on renal graft
() 1 year 1 survival in renal transplant recipients.
— Cite  Usta M, Dilek K, Ersoy A, Ozdemir B, Mistik B, Vuruskan H, Gullulu M, Yavuz M, Oktay B, Yurtkuran M.
\J 3years Scand J Urol Nephrol. 2002:36(6):473-7. doi: 10.1080/003655902762467657.
— |
() 10 years PMID: 12623514

C_:: Custom Range OBJECTIVE: Little is known about the prevalence of transfusion transmitted virus (TTV) infection in renal

transplant recipients (RTxs) and its effects on allograft survival. ...The total number of blood transfusions,

TEXT AVAILABILITY the duration of hemodialysis and the total durati ...
[ ] Abstract : : . L -

[ ] Transfusion-transmitted virus infection in renal transplant recipients.
[ ] Free full text 2 Usta M, Dilek K, Ersoy A, Mistik R, Heper Y, Gullulu M, Yavuz M, Oktay B, Yurtkuran M.
|:| Full text Cite  Transplant Proc 2002 Dec:34(8):3209-10. doi: 10.1016/50041-1345(02)03555-8.

PMID: 12493422 Mo abstract available.
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» Saglikh insan viromunun komensal bilegeni
Immun yanitin potansiyel bir izlem belirteci
Nakil éncesi ve sonrasi Izlem ?

ymn'aY Prospektif Randomize Kontrollii

Izlem Calismalari GEREKLI

isi (+)
» Evrensel klinik esik deger heniiz YOK

« Tanida molekiler yontemler (+)









