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Stem cell transplantation - GvHD - Section 1

Pathophysiology of GvHD

Ron Chakraverty
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There is considerable redundancy in the mechanisms leading
to GvHD and a lack of whole system approaches that address
the complexity of this disorder, especially in humans where
immunogenetic variation leads to diverse clinical outcome.'
Many of the important elements that promote T cell immunity
against infection, including molecular sensors of microbial
patterns,? dendritic cells® and organized lymphoid tissue* are
redundant in models of GVHD. Furthermore, it remains unex-
plained why only certain tissues are prone to injury despite
widespread antigen expression. Recent studies have increased
our understanding of the role of the innate immune system in
GvHD development, particularly the involvement of monocy-
tes,’ neutrophils® and innate lymphoid cells.” Changes to host-
microbiome interactions®® and inadequacy of epithelial rege-
neration”'® are also implicated in driving tissue damage.
Thymic GvHD may perpetuate inflammation by blocking
Treg generationll or permitting peripheral release of auto-
reactive T cells.'? Our recent work has evaluated the concept
that GvHD-target tissues are the major participants in shaping
tissue injury. We postulate that T-cell receptor repertoire-inde-
pendent mechanisms may be most important in instructing
GvVHD development and reflect extrinsic regulation by tis-
sue-specific factors. We have previously demonstrated that the
presence of inflammation within the skin is required for maxi-
mal recruitment of activated donor T cells!® and that host
Langerhans cells are critical for switching incoming activated
T cells into fully competent effectors capable of inducing
GvHD.'*!> We are currently examining whether this tissue-
mediated ‘licensing’ is specific to the skin or is generally
applicable to other GVHD sites.

References

*1. Markey KA, MacDonald KP, Hill GR. The biology of graft-versus-host
disease: experimental systems instructing clinical practice. Blood
2014;124(3):354-62.

Excellent recent review outlining recent advances in the biology in GVHD.

2. Li H, Matte-Martone C, Tan HS, Venkatesan S, McNiff J, Demetris AJ,
et al. Graft-versus-host disease is independent of innate signaling path-
ways triggered by pathogens in host hematopoietic cells. J Immunol
2011;186(1):230-41.

3.  Koyama M, Kuns RD, Olver SD, Raffelt NC, Wilson YA, Don AL, et al.
Recipient nonhematopoietic antigen-presenting cells are sufficient to
induce lethal acute graft-versus-host disease. Nat Med. 2012;18(1):135-
42.

4. Anderson BE, Taylor PA, McNiff JM, Jain D, Demetris AJ, Panoskaltsis-
Mortari A, et al. Effects of donor T-cell trafficking and priming site on
graft-versus-host disease induction by naive and memory phenotype
CD4 T cells. Blood 2008;111(10):5242-51.

5. D'Aveni M, Rossignol J, Coman T, Sivakumaran S, Henderson S, Manzo
T, et al. G-CSF mobilizes CD34+ regulatory monocytes that inhibit
graft-versus-host disease. Sci Transl Med. 2015;7(281):281ra42. Epub
2015/04/04.

*6. Schwab L, Goroncy L, Palaniyandi S, Gautam S, Triantafyllopoulou A,
Mocsai A, et al. Neutrophil granulocytes recruited upon translocation of
intestinal bacteria enhance graft-versus-host disease via tissue damage.
Nat Med. 2014;20(6):648-54.

Neutrophils exacerbate GVHD through mechanisms requiring ROS genera-
tion and pathogen-associated molecular pattern recognition.

*7. Hanash AM, Dudakov JA, Hua G, O'Connor MH, Young LF, Singer NV,
et al. Interleukin-22 protects intestinal stem cells from immune-mediated
tissue damage and regulates sensitivity to graft versus host disease.
Immunity. 2012;37(2):339-50.

Loss of host IL-22-producing type 3 innate lymphoid cells leads to loss of an
essential regenerative mechanism for intestinal stem cells following allo-
geneic stem cell transplantation.

8.  Atarashi K, Tanoue T, Oshima K, Suda W, Nagano Y, Nishikawa H, et
al. Treg induction by a rationally selected mixture of Clostridia strains
from the human microbiota. Nature 2013;500(7461):232-6.

*9. Jenq RR, Ubeda C, Taur Y, Menezes CC, Khanin R, Dudakov JA, et al.
Regulation of intestinal inflammation by microbiota following allogene-
ic bone marrow transplantation. J Exp Med. 2012;209(5):903-11.

Characterisation of shifts in the gut microbiota of mice and humans following
allogeneic stem cell transplantation and implicating loss of gut
Lactobacillus species in pathogenesis of GVHD.

10. Takashima S, Kadowaki M, Aoyama K, Koyama M, Oshima T,
Tomizuka K, et al. The Wnt agonist R-spondin] regulates systemic graft-
versus-host disease by protecting intestinal stem cells. J Exp Med.
2011;208(2):285-94.

11. Alho AC, Kim HT, Chammas MJ, Reynolds CG, Matos TR, Forcade E,
et al. Unbalanced recovery of regulatory and effector T cells after allo-
geneic stem cell transplantation contributes to chronic GVHD. Blood.
2015;127(5):646-57.

*12. Dertschnig S, Nusspaumer G, Ivanek R, Hauri-Hohl MM, Hollander
GA, Krenger W. Epithelial cytoprotection sustains ectopic expression of
tissue-restricted antigens in the thymus during murine acute GVHD.
Blood. 2013;122(5):837-41.

Demonstration that injury to medullary thymic epithelial cells in GVHD leads
to loss of Aire-dependent tissue-restricted antigen display in thymus.

13. Chakraverty R, Cote D, Buchli J, Cotter P, Hsu R, Zhao G, et al. An
inflammatory checkpoint regulates recruitment of graft-versus-host reac-
tive T cells to peripheral tissues. J Exp Med. 2006;203(8):2021-31.

14. Bennett CL, Chakraverty R. Dendritic cells in tissues: in situ stimulation
of immunity and immunopathology. Trends in immunology. 2012;33(1):
8-13.

15. Bennett CL, Fallah-Arani F, Conlan T, Trouillet C, Goold H, Chorro L,
et al. Langerhans cells regulate cutaneous injury by licensing CD8 effec-
tor cells recruited to the skin. Blood. 2011;117(26):7063-9.

| 90 | Hematology Education: the education program for the annual congress of the European Hematology Association | 2016; 10(1)



