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Immunomodulator Tedavi
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Hastaligi onleme ya da tedavi amaci ile patojeni
degil konagi hedef alan ve immun yaniti modiile
eden tedavi
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Immunomodulatdr Ajanlarin Etkileri

- Immiin sistemi indiikleme
- Immiin yaniti arttirma

- Spesifik immin yaniti baskilama
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Infeksiyon Hastaliklarinda Immunomodiilatér
Tedavi Nicin?

20. yiizyil asi ve antibiyotik yili idi
- Gitgide artan antibiyotik direnci
- Immun fonksiyonu bozulmus populasyonda artis
- Yash nifusta artis
* . Spesifik tedavisi olmayan etkenler
* + Mevcut tedavilerin yetersiz kalmasi
\Y - Tlag toksisite-yan etkileri
- Pandemik viral infeksiyonlar
\/ - Biyoterorizm riski




Immunomodiilator Tedavilerin Ozellikleri

Ustiinliikleri

« Patojenden ¢ok konagi hedef
* alan tedaviler secici direng
gelisim riskini azaltir

e . Immun yanitin genis
efektor fonksiyonlarinin
uyarilmasi bir¢cok

mikroorganizmaya karsi1 da
korunma saglar

Olumsuzluklar

 Immun yaniti kompleks
yapisl

» Diger fizyolojik stireclerle
ctkilesim

* Uygunsuz kullaniminda
zararh yan etkiler
* Inflamasyon
* Immunosupresyon
 otoimmiinite




Immunomodulatorler

- Monoklonal antikorlar
- Sitokinler ve diger hiicre digi immiin mediatarler

- Hiicresel tedavi

- Dondr lenfosit infiizyonundan- hedefe spesifik T lenfosit
tedavisi

- Kimerik antijen reseptorleri
s+ ° Patern ftaniyan reseptérleri hedefleyen tedaviler
- Immiin modiilator peptitler
- Steroidler
Y - Probiotikler
- Helmint-modifiye mikrobiota
- Adjuvanlar




Antijen Spesifik T Hiicre Uriinleri Uretimi

- Adenoviral vektorler

- IFN-y yakalama T hicre teknolojisi
- Manyetik bead aracili segim

- Spesifik T hicre klonlar: dretimi

- Yapay antijen sunan hicreler

- Spesifik TCR'yi transfekte etmek igin viral sistemler



Kimerik Antijen Reseptorleri

- Sentetik kimerik antijen reseptorleri (CAR) araciligi ile
T hiicrelert manipiile edilebilir.

- Efektor hiicrelere transfer edilebilir
- T hiicreler1, yo T hiicreleri, dogal oldiirticii hiicreler

s+ -+ llk kez HIV infeksiyonunda denenmis
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- Firsatci fungal infeksiyonlar icin
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‘ { Fungal Infeksiyonlar
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Invazif fungal infeksiyonlar artiyor
Antifungal ilaglarla tedavi temel yaklasim
- Antifungal ilaglar sinirli

- Toksisite

*

. Tlag etkilesimi

\Y . Ilag direnci




- Fungal infeksiyonlarda hastaligin siddeti ve paterni
patojen ve konagin immiin yaniti ile 1liskilidir.

- Konak immiinitesinde yetersizlik kotii prognoza yol
, acar

- Notropeni
\\/’ - Nonnotropenik hastalar: yetersiz taninma, hiicre

gocunde sorun, T efektor hiicre fonksiyonu ve
aktivasyonunda sorunlar




Fungal Infeksiyonlarda Immunoterapétik Yaklasimlar

Posch et al. Promising immunotherapy against fungal diseases, Expert Opinion on Biological Therapy 2017 17:7,861-70



Aspergillusa Kars:1 Immiin Yanit

Effectorresponse?
opmtective
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1 Fungal infection
INNATE IMMUNITY | Allergy ACQUIRED IMMUNITY

Papadopoulou, A., et al., Adoptive transfer of Aspergillus-specific T cells as a novel antifungal therapy for hematopoietic stem cell
transplant recipients: Progress and challenges. Crit Rev Oncol/Hematol (2015),
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Invazif Fungal Infeksiyonlarda Adaftif Immiin
Yanit1 Hedefleyen Yaklasimlar

Adoptif T hucre transferi
- Treg-bazli immunoterapi
- CD8+ bellek hiicreler?

- gamma/delta (yd) T hiicre?

. - Aminobifosfanatlarla in vivo stimulasyon

* Sitokinlerle T hiicre yanitini artirmak
\Y (6r.rekombinant IFN-vy)
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Transferring functional immune responses to pathogens after haploidentical
hematopoietic transplantation

Kaftia Permucso, Antonella Tosti, Emanuela Burchi=li, Fabiana Topini, Loredana Ruggen, Alessandra Carotti, Marusca Capannd,
Elena Urbani, Antonella Mancusi, Franco Aversa, Massimo F. Marielli, Lusgina Romand, and Andrea Velzard

Aspergillus and cytomegalovirues are ma-
jor causes of morbidity'mortality after
haploidentical hematopoietic transplants-
tion. The high degree of mismatching
makes cell immunotherapy impossible as
it would result in lethal grafi-versus-host
disease (GvHD). We generated large num-
bers of donor T-cell clones specific for
Aspergillus or cytomegalovirus antigens.
We identified clones potentially respon-
sible for causing GvHD by screening them
for cross-reactivity against recipient
mononuclear cells. Nonrecipient reac-
tive, pathogen-specific clones were in-
fused soon after transplantation. They

were CO4° and produced high levels of
imterferon-v and low levels of interlewkin-
10. In 4% conirol trensplant recipients
who did not receive adoptive therapy,
spontaneous pathogen-specific T cells
cccurred in low frequency 9 to 12 months
after transplantation and displayed a non-
protective low interferon-vwhigh interleu-
kin-10 production phenotype. In the 35
recipients who received adoptive therapy,
one single infusion of donor alloantigen-
deleted, pathogen-specific clones in the
dose range of 105 to 10° cells’kg body
weight did not cause GvHD and induced

high-frequency T-cell reaponses to patho-

gens, which exhibited a protective high
interferon-yflow imterdeukin-10 produc-
tion phenotype within 3 weeks of infu-
sion. Frequencies of pathogen-specific T
cells remained stable over ime, and wera
aesociated with control of Aspergillus
and cytomegalovirus antigensmia and in-
fectious mortality. This study opens new
perspectives for reducing infectious mor-
tality after haploidentical transplanta-
ticns. (Blood. 2006 106:4397-4406)

i 2005 by The American Soclety of Hematology

Dondrden alinan T hiicre klonlari, Aspergillus ve CMYV ile inkiibasyon-
reaktif hale getirme

Aliciya reaktif olmayan patojen spesifik klonlarm inflizyonu

Uc hafta icinde koruyucu yanit, Aspergillus ve CMV antijenemi kontrolu

Aspergillusa spesifik T hucre alanlarin 9/10’'unda galaktomannan
antijenemisinde azalma, almayan 6/13 hastada.




- The optimal Aspergillus-specific T cell product will comprise a
poly-clonal mixture of both helper and cytotoxic, memory and
effector,non-alloreactive T cell populations targeting
anfigenic epitopesthat are broadly expressed by Aspergillus
and other fungi. Strategiesto overcome the hurdles of the
current, time- and labor-consuming,complex processes
required to generate Asp-STs still need to bedeveloped.The
ultimate goal of Aspergillus-specific T-cell therapy to
allowimplementation of this treatment into routine clinical
practiceshould be the simple, scalable, rapid and GMP-
compliant genera-tion of anti-Aspergillus T cell products thaft
will provide long-lastingprotection against invasive disease
without inducing GvHD. Only well-designed clinical trials will
ultimately addresswhether adoptive immunotherapy witiesmess
STs, either as aprophylactic or therapeutic intfervention ¢
A In thehematopoietic stem cell transplant setting, will k
safe and effec-tive infervention for those patients who ¢
currently haveoptimal freatment options.




Best Pract Res Clin Haematol. 2011 Sep;24(2):459-66. doi: 10.1016/].beha.2011.05.005. Epub 2011 Jun 29.

Immunoselection and clinical use of T regulatory cells in HLA-haploidentical stem cell
transplantation.

Di lanni M', Falzetti F, Carotti A, Terenzi A, Del Papa B, Perruccio K, Rugaeri L, Sportoletti P, Rosati E, Marconi P, Falini B, Reisner Y, Velardi A, Aversa F,
Martelli MF.

+ Author information

Abstract
INTRODUCTION: Haploidentical transplantation, with extensive T cell depletion to prevent GvHD, is associated with a high incidence of

infection-related deaths. The key challenge is to improve immune recovery with allogeneic donor T cells without triggering GvHD. As T
regulatory cells (Tregs) controlled GvHD in pre-clinical studies, the present study evaluated the impact of an infusion of donor

CD4/CD25 + Tregs, followed by an inoculum of donor mature T cells (Tcons) and positively immunoselected CD34 + cells in the setting of
haploidentical stem cell transplantation.

PATIENTS AND METHODS: Twenty-eight patients were enrolled in this study (22 AML; 5 ALL; 1 NHL). All received immunoselected Tregs
(CliniIMACS, Miltenyi Biotec) followed by positively immunoselected CD34 + cells together with Tcons 4 days later. No GvHD prophylaxis was
administered.

RESULTS: 26/28 patients engrafted. No acute GvHD developed in 24/26 patients; 2 developed = grade |l acute GvHD. No patient has
developed chronic GvHD. CD4 and CD8 counts rapidly increased after transplant. Episodes of CMV reactivation were significantly fewer than
in controls.

CONCLUSIONS: In the setting of haploidentical transplantation infusion of Tregs makes administration of a high dose of T cells feasible. This
strategy provides a long-term protection from GvHD and robust immune reconstitution.

Copyright © 2011 Elsevier Ltd. All rights reserved.

PMID: 21925099 DOI: 10.1016/i.beha.2011.05.005

Treg hucreleri ile konvansiyonel T hucreleri immun
rekonstitlsyonu iyilestiriyor

Firsatci patojenlere karsi immun yanitta iyilesme
GVHD'yi engelleme.



https://www.ncbi.nlm.nih.gov/pubmed/21925099

Sitokinlerle T hiicre yanitini artirmak
(6r.rekombinant IFN-y)

Delsing et al. BMC Infectious Diseases 2014, 14:166

https//www.biomedcentral.com/1471-2334/14/166
P BMC
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Interferon-gamma as adjunctive immunotherapy
for invasive fungal infections: a case series

Corine E Delsing'f, Mark S Gresnigt', Jenneke Leentjens'?', Frank Preijers®, Florence Allantaz Frager®,
Matthijs Kox**, Guillaume Monneret®, Fabienne Venet’, Chantal P Bleeker-Rovers', Frank L van de Veerdonk',
Peter Pickkers®, Alexandre Pachot®, Bart Jan Kullberg' and Mihai G Netea®

Abstract

Background: Invasive fungal infections are very severe infections associated with high mortality rates, despite the
availability of new classes of antifungal agents. Based on pathophysiological mechanisms and limited pre-clinical
and clinical data, adjunctive immune-stimulatory therapy with interferon-gamma (IFN-y) may represent a promising
candidate to improve outcome of invasive fungal infections by enhancing host defence mechanisms.

Methods: In this open-label, prospective case series, we describe eight patients with invasive Candida and/or
Aspergillus infections who were treated with recombinant IFN-y (rlFN-y, 100 ug s.c., thrice a week) for 2 weeks in
addition to standard antifungal therapy.

Results: Reconbinant IFN-y treatment in patients with invasive Candida and/or Aspergillus infections partially
restored immune function, as characterized by an increased HLA-DR expression in those patients with a baseline
expression below 50%, and an enhanced capacity of leukocytes from treated patients to produce proinflammatory
cytokines involved in antifungal defence.

Conclusions: The present study provides evidence that adjunctive immunotherapy with IFN-y can restore immune
function in fungal sepsis patients, warranting future clinical studies to assess its potential clinical benefit.
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Chronic HBV infection Activation of intrahepatic innate immunity
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1-Defektif T hiicre yanitim1 diizenlemek

2- Yeni HBV-spesifik T hiicreleri olusturmak ve transfer etmek




HBV-spesitik T Hiicre Yanitini
Guclendirmek I¢in Stratejiler
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Fig. 2. Therapeutic strategies de-
signed to restore hepatitis B virus
(HBV)-specific T cell responses in
CHB patients. Vaccine therapy aims
to induce and boost new HBV-
specific T cells and check point
inhibitors (anti-PD-1/anti-PD-L1)
to restore the functionality of exist-
ing exhausted HBV-specific T cells.
T cell engineering aims to produce
new HBV-specific T cells through the
introduction of genetic information
(DNA or messenger RNA) encoding
HBV-specific T cell receptors into the
patients’ T cells.

APC, antigen-presenting cells; TCR,
T cell receptor; CAR, chimeric anti-
gen receptor.

Antikor ya da solubl TCR: Endojen T hiicrelerinin hedefleriyle
karsilagsmasini tetikler, toplanmasini indiikler sekilde tasarlanmis

Daha umut verici

Bertoletti, Bert Gut and Liver,, 2018
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Kronik Hepatit B I¢in T Hiicre Modulasyonu
Asamalari

- TCR-benzeri antikorlar: HBV infekte hepatositleri HBeAg ve

HBsAg tarafindan bloke edilmeden dogrudan tanima:
- In vitro

- Kontrol noktas1 inhibitorleri (anti-PD-1) HBV-spesifik tiikkenmis T

hiicrelerinn fonksiyonel restorasyonu:

- In vitro, in vivo ve hastalarda ( anti-HBe kronik hepatit B ve
HCC)

- Therapotik asilar: Kiiratif 6zellikte HBV spesifik T ve B hiicre

immiinitesini uyarmak
- Insan ve hayvanlarda test ediliyor.

- TCR/CAR yo6nlendirilmis T hiicreler: Yeni HBV T hiicrelerini

klasik TCR veya CAR ile isleme
- Transjenik farelerde test ve HBV’ye bagli HCC relapsi olanlarda

Bertoletti, Bert Gut and Liver,, 2018



Firsatci Viral Infeksiyonlar




Kemik iligi Transplant Hastalarinda Baslica
Sorun Olusturan Virtsler

- CMV T hiicre immiin yamit1 yetersizse
Geg/tekrarlayan antijenemi
EBV CMYV hastaligi
. Adenovirus EBV+ posttransplant lenfoproliferatif hastalik
L
- BK-polyoma virus
Y T hiicre rekonstitiisyonunu saglayacak adaptif

immunterapi hastaligin gelisimini ve organ
hastaligini onlemede bir secenek olabilir

Vv




Adoptif T Hiicre Yanitin1 Kullanarak Tekrarlayan/Geg
Ortaya Cikan Viral Hastaliklar1 Onleme Stratejisi

(A) I Anti-viral drug I
Immune reconstitution
w \/iral load
m— Anti-viral T cell immunity
No viral disease
8) | Anti-viral drug |

m— \liral load Viral disease

we  Anti-viral T cell immunity

No immune reconstitution

() | Anti-viral drug |

m— \/iral load

=== Anti-viral T cell immunity Immune reconstitution
AdoptiveT cell therapy
¥
/

No viral disease

Fuji et al. Virulence, 7:8,939-49,



BACKGROUMND: Cytomegalovirus (CMV) disease con-
stitutes a serious complication after allogeneic stem cell
transplantation. For the clearance of CMV, CD8+ T cells
are pivotal.

STUDY DESIGN AND METHODS: Here, the novel
streptamer technology was used at good manufacturing
practice (GMP) level for adoptive transfer of CMV-
specific T cells into acute leukemia patients with recur-
rent high CMV antigenemia after allogeneic stem cell
transplantation.

RESULTS: After a single transfusion, the frequency of
CMV-specific CD8+CD45RA+CCRT- effector T cells
increased dramatically from 0.0% to a maximum of
27.1% of all T cells. These T cells were clearly donor
derived and did not stem from intrinsic reconstitution,
as demonstrated by analysis of 1) donor chimerism
through single-tandem repeats, 2) T-cell receptor exci-
sion circles, and 3) VB-chain typing by polymerase
chain reaction. Clinically, the specific T-cell transfer
resulted in a persistent clearance of the CMV antigen-
emia, which allowed the patients to discontinue toxic
antiviral drug therapy without further high-level reactiva-
tion of CMV, demonstrating the power of the streptamer
technology.

CONCLUSION: Taken together, the streptamer technol-
ogy offers the advantage of selecting virus-specific
CD&+ T cells at GMP level for adoptive T-cell transfer,
thus inducing long-lasting specific CD8+ T-cell
responses without increasing the risk for graft-versus-
host disease.

TRANSPLANTATION AND CELLULAR ENGINEERING

Adoptive transfer and selective reconstitution of
streptamer-selected cytomegalovirus-specific CD8+ T cells leads
to virus clearance in patients after allogeneic peripheral blood
stem cell transplantation

Anita Schmitt,* Torsten Tonn,* Dirk H. Busch,* Gdtz Ulrich Grigoleit,* Hermann Einsele,
Marcus Odendahl, Lothar Germeroth, Mark Ringhoffer, Simone Ringhoffer, Markus Wiesneth,
Jochen Greiner, Detlef Michel, Thomas Mertens, Markus Rojewski, Martin Marx, Stephanie von
Harsdorf, Hartmut Déhner, Erhard Seifried, Donald Bunjes, and Michael Schmitt

Tekrarlayan yiiksek antijenemisi olan akut
losemi hastalarinda tek transfiizyon sonrasi
CMV spesifik CD8+CD45RA+CCR7- efektor
T hiicreleri oraninda %0’dan %27,1 e artis
CMV antijenemide persistan klirens

Antiviral ila¢ kesimi

Sorun baz1 haplotiplere uygulanabilir olmasi

TRANSFUSION 2011:51:591-599.




Dondr Lenfosit Infiizyonu

- Antijen deneyimli T hiicre

EBV+ posttransplant lenfoproliferatif hastalikta
s kullamlmis

- Alicinin hiicrelerini kullanma stratejisi

Y *CID 2015:61 (Suppl 3) * S219




- Viriis spesifik T hiicre kullanimi

- Tetramer, pentamer, streptamer (multimerlerle) vriis
spesifik T hiicre se¢imi ve 1zolasyonu

- IFN-y yakalama yontemi ile IFN-y’dan zengin
hiicrelerin zenginlestirilmesi

- Genetik olarak tanitilan T hiicre reseptorii viriis kokenli
peptitlerle HLA molekiillerine kars: yiiksek afinitede
TCR’lerin hazirlanmasi

(Cogunun 1y1 tretim pratigi hazirlanmis durumda




HIV Infeksiyonlar




HIV Infeksiyonlarinda Immunomodulasyon

« Koruyucu asi
- Terapotik asi
- Adaptif tedavi



HIV As1 Calismalar

- DNA bazl asilar

Basarisizlik nedenler1
» Viral vektorler Viriisiin CD8 T hiicre taninmasindan
- Modifiye vaccinia Ankara kacisi
- Vesicular stomatitis virus (VSV), CD8 T hiicre disfonksiyonu
» RNA, peptide or protein, Lenti-viral Potent CD4 T hiicre olmamasi
. RNA Viral rezervuar

- Peptit, protein

- Dendritik hiicre asilar1 denenmis-deneniyor

Viral rezervuari temizleyebilecek
Immun disfonksiyonu diizeltecek
Immiin sistemi module ve mobilize edici
\/ Inflamasyonu minimize olan
kombine immunoterapi yaklasimlarina ihtiyag var!




Terapotik HIV Asist Icin Yaklasimlar
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HIV Icin T Hiicre Tedavileri

- HIV spesifik immiin yanit1 yonlendirme

*

« « T hiicrelerinin persistansi ve fonksiyonunu 1yilestirme

Vv




HIV Spesifik Immiin Yanit1 Yonlendirme

« HIV spesifik T hiicre klonlar1 veya poliklonal sitotoksik
T hiicrelerinin inflizyonu

- Yapay T hiicre reseptorleri ve simerik antijen
\\/ reseptorlert (CAR) ile T hiicre modifikasyonu




HIV Spesifik T Hiicre Klonlar1 Veya Poliklonal
Sitotoksik T Hiicrelerinin Infiizyonu

- Genetik manipiilasyona gerek yok
- Guivenli
- Viral kagaklar, mutasyonlar nedeni ile yetersiz

- Polispesifik T hiicre klonlar1 kullanimi1 daha etkin




Genetik Modifikasyonla T Hucrelerimi
Y Onlendirme

- Yapay T hiicre reseptorleri ve simerik antijen
reseptorler: (CAR) T hiicre modifikasyonu

« Guvenlik sorunu?

- Simerik reseptorler daha giivenli

- Immiin kacaklar yine sorun

Patel et al. Cytotherapy. 2016 August ; 18(8): 931-942.



HIV Spesifik Immun Yanit1 Yonlendirme
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Patel et al. Cytotherapy. 2016 August ; 18(8): 931-942.
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Tiiberkiilozda Immunomodiilasyon

. Sitokin tedavisi

- GSF: M. bovis BCGozis agir kombine immiin
yetmezlik

- IL-2 kronik Mycobacterium avium complex ve
Mycobacterium chelonae akciger infeksiyonu tedavisi-
idiopatik CD4+ lenfositopenisi olan hastada

« IFN-a, IFN-y: Nontiiberkiiloz mikobakteri, IFN-yR1
yetersizliginde

- Spesifik T hiicre tedavisi

Parida et al. CID 2015:61 (Suppl 3) » S217



M. Tuberculosis e Kars1 Potansiyel Konak
Terapotik Hedefleri
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EGF, vascular endothelial growth factor; PBA, phenylbutyrate; CAMP, cathelicidin antimicrobial peptide; ATG5, autophagy-related
protein 5; BECNL1, beclin-1; AMPK, AMP-activated protein kinase; COX1/2, cyclooxygenase-1/2; GR, glucocorticoid receptor; PDE,
phosphodiesterases; MMPs, matrix metalloproteinases; KLF, Kruppel-like factor; PD-1, programmed cell death 1 receptor; CTLA-4,

cytotoxic T-lymphocyte-associated protein 4; LAG3, lymphocyte activation gene 3; LAM, Lipoarabinomannan.
Kolloli A and Subbian S (2017) Front. Med. 4:171
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Cell-mediated
immune response

Statin, Metformin
Niraparib, Ipilimumab,

Anti-LAG Ab
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IFA oxidation eND‘:: - Statin: Proinflamatuar sitokin Uretimini
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V .
| azaltir. Fagozomal maturasyon ve otofajiyi
I I Phagosome maturation ) - . _
and CD8 T cells tesvik eder, tuberkuloz I. Secgenek ilaglarin
IF-a llnﬂammation and etkisi arttirir
Oxidative Stress
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@ Nivolumab/ pembrolizumab PD-1
. ekspresyonunu inhibe eder, CD8+ T hucre

7 CD8+T el Toy cell aracili immun yaniti arttirir
. Sosl T hacrelerinin (or. CD8+) adoptif transferi
Ei”/ direncli tiberkllozda yeni bir strateji
~ olabilir,
\/ Enhances T cell IFN-y ? CD4+ T hucre yanitinni arttirir
response ) IL-2 ?







