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Not yet recruiting
Active, not recruiting

Study title

Adoptive immunotherapy with activated marrow infiltrating lymphocytes and
cyclophosphamide graft-vs.-host disease prophylaxis in patients with
relapse of hematologic malignancies after allogeneic hematopoietic cell
transplantation

Abatacept for GVHD prophylaxis after hematopoietic stem cell
transplantation for pediatric sicle cell disease

GD40-L blockade for prevention of acute graft-vs.-host disease

Bridging Pediatric and Adult Biomarkers in graft-vs.-host disease

Co-signaling molecules involved

Using anti-CD3/CD28 activated lymphocytes as treatment of
relapse after allo-HCT for patients with hematologic malignancies

Co-inhibitory abatacept (CTLAG-lg) added to standard GVHD
prophylaxis regimen

CD40-L blockade for prevention of GVHD

ST2 as a predictive biomarker for GVHD diagnosis and prognosis
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Strategies Authors,yr Approaches Mechanisms References

tokines leshima et al., Interleukin-11 IL-11 selectively inhibited CD4-mediated GVHD, while retaining both CD4- (41
T y e} GVHD. g both CD:
1999 and CD8-mediated GVL.
Couturier et al., IL-22 The absence of T-cell-derived IL-22 led to a reduction of inflammatory (59)
2013 CD8T cells and an expansion of Treg cells in lymphoid organs as well as a

reduction of inflammatory mediiators both systemically and in aGVHD target
organs, both of which resulted in decreased aGVHD severity without
compromising GVL effects.

Liuetal, 2015 IL-35 IL-35 expression leads o the Treg expansion and suppression of Th1 (©2)
cytokine production, which alleviates aGVHD and retains GVL effects.

Banovic et al., Multipeg-G-CSF Multipeg-G-CSF could modulate immune function, characterized by the @4

2009 generation of regulatory myelogenous and T cell populations and Th2

differentiation, as well as improve GVL via activation of invariant natural killer
(iNK) T cells and enhancement of CTL function.

Morris etal, 2005 Potent G-CSF analogs  Mobilzation with potent G-CSF analogs thus allowed concurrent (19)
enhancement of NKT cell numbers and actities, promoting host DG
activation and subsequent CD8-dependent GVL effects while promoting the
generation of regulatory T cells to prevent CD4-dependent GVHD.
Depletion of Zhengetal 2008 Naive CD4™ T celis TEMs did not induce high systemic levels of TNF-a and IFN-y in recipients, (63,64)
alloreactive cells as did TNs. In ddition, a greater fraction of TNs produced IFN-y. GVL
mediated by CD4+ TNs was intact even when both perforin- and
FasL-mediated kiling were prevented.

Adoptive transfer ~ Ghosh etal., 2017 CAR-T cells Allogeneic donor CD19-specific CD28z CAR T cells promote (40)
of immune cells anti-lymphoma activty, with minimal GVHD.
Songetal 2018 NKcels IL-12/15/18-preactivated NK cells predominantly mediated the lysis of (20)
donor allo-reactive T cells to inhibit aGVHD without promising GVL effects.
Regulatory Sato et al,, 2003 Regulatory DCs Allogeneic regulatory DC regulation of the cytotoxic activity of transplanted 1)
immune cells CDB* T cels, which falled to cause acute GVHD, might be sufficient to
cause an efficient GVL effect.
Heinrichs et al., Tregs Harmessing the unique differences between alloreactive CD4+ and CD8* ©7)
2016 iTregs could create an optimal iTreg therapy for GVHD prevention with
maintained GVL responses.
Lietal., 2014 MSCs Directing the migration of MSCs by CCR?7 from their broad battle field 5,27)

(inflammatory organs) to the modulatory center (SLOs) of immune response
could attenuate GVHD while preserving the GvL effect.
Highfil et al. 2010 MDSCs MDSCs generated in the presence of IL-13 could inhibit GYHD, migrate to (63)
sites of allopriming, and limit the activation and proliferation of donor T cells,
but they diid not diminish the GVL effect of donor T cells.

Darlaketal, 2013 pDCs Enrichment of pDCs might augment GVL without increasing GVHD is (60)
through the production of IFN-a and/or IL-13 by pDCs.

Signaling Vaeth et al., 2015 Nuclear factor of Ablation of NFAT1, NFAT2, or a combination of both resulted in ameliorated (65)

pathway activated T cells GVHD due to reduced prolfferation, target tissue horming, and impaired

effector function of allogenic donor T cells. In addition, the beneficial
antitumor activities were largely preserved in NFAT-deficient effector T cells.

Haarberg et al., Inhibition of PKCaand  Inhibition of PKCa: and PKCA impaired donor T-cell proliferation, migration, (66)
2013 PKCH and chemokine/cytokine production and significantly decreased GVHD, but
spared T-cell cytotoxic function and GVL effects.
Schuttetal. 2018 Inhibition of the Inhibition of the IRE-1a/XBP-1 pathway regulated B-cel activation and ©7)
IRE-10/XBP-1 pathway ~ function and prevented the development of cGVHD while preserving GVL.
Itamura et al, RAS/MEK/ERK MEK inhibitors affected human T cells in a memory stage-dependent (©8)
2016 pathway manner, e., they selectively inhibited naive and central memory T cells while
sparing effector memory T cells.
Pharmacological  Sun et al., 2004 Proteasome inhibitor Bortezomib might rapidly induce the preferential deletion of the very ©8)
agents high-affinity alloreactive T cells, thus allowing expansion of the remaining T

cells that maintain GVT responses yet have a reduced potential for
promoting GVHD.

Strokes et al., Bendamustine BEN alleviated GVHD via enhancing MDSC suppressive function without (69)
2016 promising GVL effects.
Choi et al., 2010 Azacitidine AzaC could mitigate GVHD while preserving GVLL by peripheral conversion of (70)

alloreactive effector T cells into FOXP3* Tregs and epigenetic modulation of
genes downstream of Foxp3 required for the suppressor function of Tregs.

Enxetal, 2017 Azaciticine AZA significantly decreased human T-cell proiiferation as well as IFN-y and @)
TNF-o serum levels, and it reduced the expression of GRANZYME B and
PERFORIN 1 by cytotoxic T cells, leading to prevention of GVHD without
compromising GVL effects.

Others Ghoshetal, 2013 Promyelocytic leukemia  PLZF-TG T cells mediated less GVHD due to Fas-mediated fratricidal 72
zinc finger regulation and the biphenotypic TH1/TH2 response leading to limited
alloreactive expansion, and an intact GVT activty.
Marcondes etal,  a-1-antitrypsin Treatment of transplant donors with human AAT resuited in an increase in @)
2014 IL-10 messenger RNA and CD8*+CD11c+CD205+MHC II*DCs, and the

prevention or attenuation of acute GVHD in the recipients. The GVL effect
was maintained or even enhanced with AAT treatment of the donor,
mediated by an expanded population of NK1.1+, CD49B*, CD122+, and
CD335+ NKG2D-expressing NK cells.
Wuetal, 2015 MicroRNA-17-92 Blookade of miR-17 or miR-19b in this cluster significantly inhibited 3
alloreactive T-cell expansion and IFN-y production, and it prolonged survival
in recipients afficted with GVHD while preserving the GVL effect.

GWL, graft-versus-leukemia; GVHD, graft-versus-host disease; Tregs, regulatory T cells; aGVHD, acute GVHD; G-CSF, granulocyte colony-stimulating factor; DCs, dendiitic cells; TEM,
effector memory T cel; TN, naive T cells; IFN-y, interferon-y; CAR-T, chimeric antigen receptor T; MSCs, mesenchymal stem cells; MDSCs, myeloid-derived suppressive cells; pDCs,
plasmoid denditic cells; TNF-a, tumor necrosis factor-a
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Cytotoxic pathway

Fas/FasL

Perforin

GzmB

GzmA

IFNy

TNFa

Influence on GVHD

Contributes to both CD4* and CD8 T cell-mediated
GVHD (46-54, 60, 67, 68).

FasLin NK cells inhibits GVHD (72-74).

Involved in CD8* T cell-mediated GVHD (52, 68)
Perforin in NK cells inhibits GVHD (74).

GzmB is involved in CD8* T cell-mediated GVHD (107).

GzmB decreases CDA4* T cell-induced GVHD (111).
GzmB does not affect natural Treg cell mediated
suppression of GVHD (103).

GzmA s required for Treg-mediated suppression of
GVHD (105, 106).

Controversial; Can be either protective against GVHD
(126, 129-132), or dispensable for GVHD (127, 128).

IFNy increases Treg-mediated suppression GVHD (134).
TNFa is associated with GVHD development (112, 119).

TRAIL in T cells decreases GVHD (137).
Soluble TRAIL prevents GVHD (138).

Influence on GVT

Controversial; seems more important for CD4+
T cell-mediated GVT (28, 35, 60, 85, 86).

Critical for CD8* T cell-mediated GVT (38, 97).

GzmB damages GD8* T cell-mediated GVT
(107).

GzmB contributes to optimal GVT induced by
CD4* T cells (104).

GzmB does not affect natural Treg cell
mediated suppression of GVT (103).

No report

IFNy is critical for GVT effect (35, 36, 133).

No report
TRAIL is required for GVT effect (37, 136, 137).

Target organs

Damage skin, liver, thymus,
HSC, controversial for GI
(75-84).

Not defined (31).

Not defined (31, 105, 107).

Protects GI GVHD (105).

No report

Damages skin, liver, Gl (122).
No report
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CD8«* DCs

CD8«* DCs

CD8a* cDCs

COR9* pDCs

SAHA treated
moDCs

pre-pDCs

pre-pDCs

Effect on
GVHD

Induction

Induction

No effect

Induction

Induction

Tolerance

Tolerance

Tolerance

No effect

Tolerance

Tolerance

Tolerance

Tolerance

Origin

Host

Host

Host

Donor

Donor

Host

Host

Host

Host

Host

Host

Donor

Donor

Method

Add-back of cDCs or pDCs
Depletion of LCs
Depletion of LCs

Depletion of CD11c* cDCs

Depletion of
CD103+CD11b™ cDCs

Depletion of CD8* cDCs
Pre-treatment of the
recipient with FIt3L
Pre-treatment of recipients
with FItBL

Depletion of CD8* cDCs

Transfer of CCRO* pDCs

Transfer of moDC treated
with SAHA

Depletion of pre-pDCs from
BM grafts

Transfer of BM pre-pDCs

GVHD model

Bab/c - B6
AKR - C3H

B6 — Balb/c
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C3H— B6
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B6- B10

Outcome

GVHDY
skin GVHDJ
GVHD

maintained
GVHDJ

GVHDY

GVHDY

GVHDY

GVHDY

GVHD
maintained

GVHDY

GVHD

GVHDY

GVHDY

Mechanism

Prime allo-T cel response

Increase donor T cell infiltrating in
the skin

Inhibit donor T cell proliferation

Indluce expansion and
differentiation of donor T cells
within the mLNs

Reduce numbers of Tregs and
TGF- B levels

Suppress donor T cell responses
to host antigens

Functionally delete of the
alloreative T-cell

Promote Treg expansion and
function Suppress
antigen-specific T responses
Promote Treg expansion and
function

Inhibit T cell prolferation in a
contact-dependent fashion

Increase Tregs and decrease
alloreactive effector T cells

Authors/
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