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Karaciger naklinde sagkalim

- Cerrahl basari:
1960-1970’lerde

1 yillik sagkalim % 30-35

- Immunolojik basari:

v' Allograftin immunolojik

LIRS NS lilaRYRellsl  1980-1990’lardan itibaren
v Allograft toleransinin s 1 yillik sagkalim % 80-90




Evolution of immunosuppression
1950s

MAP — Mycophenolic acid prodrugs
AZA - Azathioprine
ATG - Antithymocyte globulin
mTORi — mTOR inhibitors
IL2RmAb - IL2 receptor monoclonal
antibodies

Irradiation

AZA-steroids
ATG-AZA-steroids
CNI-ATG-AZA-steroids
MAP-CNI-ATG-AZA-steroids

MTORI-MAP-CNI-ATG-AZA-steroids
IL2ZBMAb-MmTORI-MAP-CNI-ATG-AZA-steroids

2008 Alemtuzumab-Belatacept-IL2ZRmAb—-mTORI-MAP-CNI-ATG-AZA-steroids
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Geissler E K, Schlitt H J . Immunosuppression for liver transplantation. Gut 2009;58:452-463



-
Organ ve Doku Naklinde Immunsupresyon-

Tanimlar
INDUKSIYON iDAME
IMMUNSUPRESYONU IMMUNSUPRESYONU

- T hiicre aktivasyonunun - T hucre aktivasyonunun /

engellenmesine yonelik alloimmun yanitin degisik
fazlarinda immun yanitin

durdurulmasina yonelik

- T hucre havuzunun deplesyonu

- IL-2 saliniminin inhibisyonu

Karaciger transplantasyonu
sonrasi immunsupresif tedavi

Fine RN, Webber SA, Harmon WA, Kelly DA, Olthoff KA. Pediatric Solid Organ Transplantation 2007



Organ naklinde alloimmun yanitin fazlari




-
REJEKSIYONUN ONLENMESI VS TOLERANS

Dogal bagisiklik Kazanilmis bagigiklik
Innate immunity Adaptive immunity
« Anatomik ve fizyolojik bariyerler * APCs, dendritik hc'ler
. Fagositoz & inflamasyon « Efektor lenfoid populasyonlar
(monosit/makrofaj, nétrofil, dogal * Humoral antikorlar
katil hc (NK), humoral faktorler- * Hc etkilesimini duzenleyen 6zgun
kompleman ve lektin gibi opsoninler) molekuller(sitokin & kemokinler)
Binding of antibody
to the graft
Exposure to antigen Secretion of alloantibodies Activation of complement
cascade
Y
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Selmi C, Mackay IR, Gershwin E. The immunological milieu of the liver. Semin Liv Dis 2007; 27: 129-139
Knetchle S & Kwun J. Unique aspectsi of rejection and tolerance in liver transplantation. Semin Liv Dis 2009; 29:91-101



Allograft yanitini olusturan hucresel etkilesimler

Dolayli
yoldan

Dogrudan

Fine RN, Webber SA, Harmon WA, Kelly DA, Olthoff KA. Pediatric Solid Organ Transplantation 2007




T hucre aktivasyonunun basamaklari

Norman & Suki. Primer on Transplantation. American Society of Transplant Physicians 1998




T
IMMUNSUPRESIF ILACLAR

yapisal ozelliklerine gore
1. Farmakolojik ajanlar
2. Blyolojik ajanlar

3. Fiziksel ajanlar



T
FARMAKOLOJIK AJANLAR

- Immunofilin baglayici ajanlar | Kalsinérin inhibitorleri
Siklosporin
FK506
CN’den bagimsiz etkili:
Rapamisin

- Hucre bolunmesi / nukleotid metabolizmasi inhibitorleri

Nonselektif antiproliferatif ve sitotoksikler:
Azatiopurin, siklofosfamid
Lenfosit selektif ilaglar:
MMF, mizoribin, leflunomid

- Kortikosteroidler
- Diger

Norman & Suki. Primer on Transplantation. American Society of Transplant Physicians 1998



T
BIYOLOJIK AJANLAR

Poliklonal antilenfosit : ATG

- Antikorlar
Murine monoklonal: anti-CD3 (OKT3), anti-CD4 (OKT4)
anti-LFA, anti-ICAM

Humanize monoklonal (anti-IL2R.....

- FUzyon proteinleri | cTL4ig, IL-2 toksin

- Sitokin ve sitokin reseptorleri
- Peptid tedavisi

Norman & Suki. Primer on Transplantation. American Society of Transplant Physicians 1998



T
FIZIKSEL AJANLAR

- Radyasyon

- Anatomik / fiziksel manipulasyonlar

Splenektomi X isinlari
Plazmaferez Ultraviyole
Lokoferez

Norman & Suki. Primer on Transplantation. American Society of Transplant Physicians 1998



T hucre aktivasyonunun basamaklari

Norman & Suki. Primer on Transplantation. American Society of Transplant Physicians 1998




Temel immunsupresiflerin T hucre aktivasyonuna etkileri

Norman & Suki. Primer on Transplantation. American Society of Transplant Physicians 1998



Etki mekanizmalarina gore immunsupresif siniflari

Immunosuppressant Action
|T cell activation inhibitors I
yclosporine Inhibits calcineurin via cyclophilin, blocking IL2 transcription
Tacrolimus Inhibits calcineurin via FKBP12, blocking IL2 transcription
Efalizumab Non-depleting mAb inhibiting LFA-1 functions, affecting T cell-APC interactions required for T cell
activation
Belatacept CTLA-4 homologue competing with CD28 for CD80/86 binding, inhibiting T cell co-stimulation
|'T cell depletion
Anti-thymocyte globulin Antibody preparation directed against lymphocytes
Alemtuzumab Anti-CD52 specific antibody highly depletive of lymphocytes, as well as NK cells, monocytes and
thymocytes

Geissler E K, Schlitt H J . Immunosuppression for liver transplantation. Gut 2009;58:452-463



Etki mekanizmalarina gore immunsupresif siniflari

Immunosuppressant

Action

T cell proliferation inhibitors
MPA prodrugs

mTOR inhibitors
Azathioprine
IL2 receptor antibodies

IMPDH inhibitor: enzyme required for de novo synthesis of guanosine nucleotides, required for
lymphocyte proliferation

mTOR blockade prevents IL2-induced T cell proliferation
Inhibits purine synthesis, thereby blocking immune cell proliferation
Blocks IL2 engagement and resultant lymphocyte proliferation

Geissler E K, Schlitt H J . Immunosuppression for liver transplantation. Gut 2009;58:452-463



Immunsupresiflerin olumlu/olumsuz etkileri

Agent

Attributes

Negatives/unknowns

Calcineurin inhibitors

» Provides reliable protection against
rejection

» Years of experience with their use

» Renal toxicity

» Favourable properties for malignancy
» Side effects: diabetes, fibrosis and others

Mycophenolic acid prodrugs

mTOR inhibitors

v

Inexpensive
Possible anti-hepatitis C virus effects
» Low renal toxicity

v

» Less renal toxicity than calcineurin
inhibitors
» Promotion of tolerant state?

» Anti-malignancy effect

» helative weak Immunosuppression

» Acute rejection T with monotherapy
» (Gastrointestinal side effects
» Black box warning (sirolimus) for liver transplantation

» Side effect: | wound healing, mouth ulcers,
hypercholesterolaemia

Geissler E K, Schlitt H J . Immunosuppression for liver transplantation. Gut 2009;58:452-463



Immunsupresiflerin olumlu/olumsuz etkileri

Agent Attributes Negatives/unknowns
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Immunsupresiflerin olumlu/olumsuz etkileri

Agent Attributes Negatives/unknowns

Steroids

» Broad spectrum of effects » Risk of hepatitis C virus re-infection
» Reverses refractory acute rejection » Side effects: diabetes, obesity, osteoporosis
ymaogilobulin » Avoidance of renal toxicity » Possible severe adverse reaction
» Promotion of Treg expansion/tolerance  » Must be used with added immunosuppression/short-term
use
Interleukin 2 receptor antibody »  Avoidance of renal toxicity » Must be used with added immunosuppression/short-term
use
» Specific effect on activated T cells » Possible interference with tolerance induction?
Alemtuzumab » Avoidance of renal toxicity » Must be used with added immunosuppression/short-term
use
» Potential for re-setting the immune » Long-term effects of depletion still unknown
system
» Depletes cells from blood and lymph
nodes
Belatacept » Avoidance of renal toxicity » Must be used with added immunosuppression

» Need to administer only once a month ~ » Effects in recipients of liver transplantation are unknown

Geissler E K, Schlitt H J . Immunosuppression for liver transplantation. Gut 2009;58:452-463
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Immunsupresiflerin olumlu/olumsuz etkileri

Agent Attributes Negatives/unknowns
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Belatacept

nodae
Avoidance of renal toxicity

Need to administer only once a month

Geissler E K, Schlitt H J . Immunosuppression for liver transplantation. Gut 2009;58:452-463

Must be used with added immunosuppression
Effects in recipients of liver transplantation are unknown




GECMISTEN BUGUNE IMMUNSUPRESYON PROTOKOLLERI

MAP — Mycophenolic acid prodrugs
AZA - Azathioprine
ATG - Antithymocyte globulin

Irradiation

mTORi — mTOR inhibitors AZA-steroids
IL2RmAb - IL2 receptor monoclonal
antibodies ATG-AZA-steroids
CNI-ATG-AZA-steroids
MAP-CNI-ATG-AZA-steroids
MTORI-MAP-CNI-ATG-AZA-steroids
IL2ZBRMAb-mTORI-MAP-CNI-ATG-AZA-steroids
2008 Alemtuzumab-Belatacept-IL2ZRmAb—-mTORI-MAP-CNI-ATG-AZA-steroids
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ldame immunsupresyon protokolleri

- Standart immunsupresyon

Steroid + Kalsinorin inhibitoru
- BObrek koruyucu protokoller

Steroid + DusuUk doz kalsinorin inhibitoru + Antiproliferatif/antimetabolit

- Steroidsiz protokoller

Antikor tdv ile induksiyon + kalsinorin inhibitora + antiproliferatif/antimetabolit

- Onkolojik hastalik varliginda immunsupresyon

Steroid + DUsUk doz kalsinorin inhibitortd + Antiproliferatif/m-TOR inhibitorleri



Immunsupresif tedavide riskler

|Okopeni

anemi + + +
tromb W + + +
nefrotok + +

hipertans + + +

K* A\ + +

Mg W + +

Norotoks + + +



Immunsupresif tedavide riskler

Gastroint

Pankreatit +

Hepatotok +

Hiperlipid + + + +
Glikoz AN + + +

Jinjival +

hiperplazi

Hirsutizm +



immunsupresif The therapeutic window
: in immunosuppression
tedavi sirasinda 100
terapotik etki vs
. . 80
toksik etki
o of 60 -
ISE: Immunsupresif etki maximal
effect 40-

NIT: Nonimmun toksisite
IDT: Immunyetmezlik
toksisitesi

dose level (log 2)

Norman & Suki. Primer on Transplantation. American Society of Transplant Physicians 1998



Immunsupresif tedavi sirasinda immunyetmezlik /
Immundisregulasyon toksisitesi

- Infeksiyon riskinde artis

- Firsatgl infeksiyonlara egilim

- Lenfoproliferatif hastalik

- Malign hastalik riski (lenfoma, kaposi sarkomu vs)

- Allerjik hastalik riskinde artis (eg. Besin allerjileri)



Immunsupresif tedavinin minimalizasyonu

Hepatic disease/failure

Renal dysfunction HCC Normal renal function

LTx LTx LTx

CNI-free induction Switch to mTOR CNI-based regimen

| inhibitor? |
Rejection No rejection Normal renal Renal dysfunction
| function ‘
Treat and introduce Tolerance Minimize CNI CNI minimisation
CNils if needed profiling | or
| | switch to CNI-free
% No rejection Rejection
Wean from Maintain Tolerance Tolerance
immunosuppression| immunosuppression profiling Restore CNI profiling
levels
¥ ¥
Wean from Maintain Wean from Maintain

immunosuppression| immunosuppression||immunosuppression| immunosuppression

Geissler E K, Schlitt H J . Immunosuppression for liver transplantation. Gut 2009;58:452-463
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