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Transplant Immunology

o Innate and Adaptive Immune System
o Immune Response

o Tolerance
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Main Concepts

o Innate immune activation at tr %olarlnt SAPC
stimulates adaptive |_mmun|t¥ ?P/ cells) which
promotes alloreactivity over tolerance

o Histocompatibility genes give rise to MHC
* Sull_’lfgc%?q&?a%gciogﬁ dallllfantigens. known as HLAs (cell

 MHC'’s role js to pr?sent fragments of foreign antigens as
com Iexes{ lass 11} _ .
 MHC are membrané associated and present to antigen-
specific fCeIIs
o Deletion of alloreactive lymphocyte clones is a
critical step |[1 tEe 8eve|3/pnﬁ)ent g]t ong term liver
transplant'tolerance

Good Review: Rosen HR. Gastroenterology May 2008, 134 (6): 1789-1801
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Immune Cells

o Innate (first line of o Adaptive (effector, helper, memory;
defense, no memory, mcre_a_sed response every time,
same response each specific)
time, non-specific) . Lymgf:ﬁcytles .

. + Cellular Immunity
POIyS (PMNS’ €os, baso) e CDA4+ T helper (class || MHC)
» Monocyte/Macrophage - CD8+ T cytotoxic (class | MHC)
« NK (NKT) * Humoral Immunity
* Bcells

- DC * Plasma Cells
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Inflammatory triggers of acute rejection of organ allografts

Injury to transplant
« Brain death
Recipient

* Ischemia Reperfusion
injury (IRI)

Immunological Reviews
pages 132-144, 11 FEB 2014 DOI: 10.1111/imr.12146

Volume 258, Issue 1. |
hito://onlinelibrarv.wilev.com/doi/10. 114 4/imr, 12146/full#mr12146-fig-0001
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Types of Inmune Response

* Hyperacute (preformed ABO Abs)

» Acute (T cell-mediated (TCMR); HLA Abs
may add insult to injury)

« Chronic: fibrosis + vasculopathy — mix of
TCMR/AMR



http://onlinelibrary.wiley.com/doi/10.1111/imr.2014.258.issue-1/issuetoc
http://onlinelibrary.wiley.com/doi/10.1111/imr.12146/full
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Normal kidney grafted into H r
e || yperacute
against donor antigens e;:?m:m);fo%:%:om:sﬂe?g Rej e Ct I 0 n

Preformed antibodies exist if

g o graft is not ABO-matched,;
gra alloantibodies can be
/\ /\ . generated during previous
Graft becomes engorged and blood transfusions, previous
purple-colored because of .
the hemorrhage transplantation, or pregnancy

Desensitization protocols work
if needed (PP, IVIG, rituximab

sond +/- splenectomy

AL SIN

Fig 13.27 © 2001 Garland Science
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Early Direct pathway of Allorecognition

DIRECT Perforins,

(acute)

poptotic signals

Donated

T
helper
2 cell
A organ cells
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Late Indirect Pathway of Allorecognition

INDIRECT

(chronic)  ponor MHC shed
into blood &
Ilymph

Donated
organ cells

alloantibodies
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Side by Side Comparison

Recipient T cells directly attack

DIRECT donor cells - acute rejection
MHC I

&1 Al cD3

Recipient T cells
Recipient proliferate and generate
APC long-term immune

response to donor
antigens — chronic
rejection

ICAM | [ LFA-1
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Liver allograft antibody-mediated rejection and the role of the 'two-hit hypothesis’

T(2)7209-218, April 2016.

Tolerance

o Immunological Tolerance: Absence of immune
reactivity toward specific antigens but preservation
of immunity against foreign antigens, in the
absence of ongoing IS

o Operational tolerance: clinical circumstance in.
which graft function is stable without rejection in the
absence of IS

o Prope (almost) tolerance: Minimal IS with stable
graft function (“as little as possible without
rejection”)
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. TCR DEATH OF CENTRAL
AUTO/ALLOREACTIVE TOLERANCE

cog*

TCR DEATH OF
AUTO/ALLOREACTIVE
cb4*

+Tr1 (TGF-8, CD25°)
NEGATIVE +Th2 (IL-4, IL-10)
SELECTION +CD8*CD28"
*Regulatory B cells

MATURE DENDRITIC

LYMPH
PERIPHERAL e
TOLERANCE

Levitsky J. Liver Transplantation 2011
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cDg*

Ny,
ray »

NEGATIVE
SELECTION
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Other +Th2(IL-4, IL-10)
“Regulatory B cells
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PERIPHERAL T

Levitsky J. Liver Transplantation 2011
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Regulatory T cells (Tregs)

o Naturally produced in the thymus and induced in
the periphery to control effector responses to auto-
and allo-antigens

o Require TCR interaction and IL-2 for proliferation

o Characteristically express:

High levels of CD25 (IL2 receptor)
Low CD127 (IL7 receptor)

FOXP3

TSDR (demethylated)
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The Balance of Teft/Tregs Determines Qutcome

Effector Phase / Acute Rejection Memory / Chronic Rejection

AEBLL AT
TCELLS

AEACTIVE
TCELLS

EXPANSION
Mo Ry

ra

L

*
FONVHI 0L — m—- ()] 130T

ALLOREACTIVE T CELL POOL SIZE

Induction Meta-stable Tolerance Stable Tolerance

TIME POST-TRANSPLANT : -

Turka/StromSave gh 2007

Why Consider IS Withdrawal in
Liver vs. Other Organ Recipients?

Levitsky J. Liver Transplantation 2011
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Published Immunosuppression Withdrawal Studies

Table 1
Published immunosuppression withdrawal studies (=10 subjects enrolled).

Center (# subjects) Adult or DDor LD HCV+ Age at LT or study Time from LT to Biopsy: Pre-/Post- Tolerant N (%)
Pediatric LT included? (years) Weaning (years) Withdrawal
Pre Post

Single Center

Pittsburgh (n = 95) [22] Both DD Y - 8.4 = 4.7 Y N 18 (19%)
London (n = 18) [23] Adult DD Y 40.2 + 12.7 7(5-11) 2 (11%)
Kyoto (n = 115) [24] Pediatric LD - - > 2 per protocol N N 49 (42%)
Murcia (n = 20) [26,71]  Adult DD N 47.7 £ 9.5 3.4 £ 22 Y N 8 (40%)
Rome (n = 34) [27,28] Adult DD Y (only) 62 = 5.9 53 = 1.7 Y Y 7 (20%)
New Orleans (n = 18) Adult DD Y - > 0.5 per protocol N N 1 (6%)
[29]
WinnipegA (n =26) [30] Adult DD - 53.7 + 14.1 46 = 1.8 Y Y 11 (42%)
Miami~ (n = 104) [32] Adult DD Y 48.7 *+ 3.2 41 + 0.3 N N 23 (22%)
Sapporo” (n = 10) [37] Adult LD N 55.2 + 6.1 > 0.5 per protocol Y Y 7 (70%)
Pamplona (n = 24) [35]  Adult DD N 65 (60-70) 9.3 (6-13.3) Y N 15 (63%)
Taipei (n = 16) [36] Pediatric Both Y 4.0 = 4.8 7.8 + 5.4 Y Y 5 (31%)
Palo Alto™ (n = 38) [72] Pediatric Both N 1.8 = 2.8 2.9 * 3.5 N N 17 (45%)
Multi-Center
U.S. (n = 20) [33,38] Pediatric LD N 8.5 (IQR 6.4-10.7) 7.9 (IQR 5.9-12) Y Y 12 (60%)
Spain (n = 102) [34,70]  Adult DD Y 47 + 10 8.7 + 39 Y Y 41 (40%)

Levitsky, Feng. Human Immunol 2018
Newton, Levitsky. Current Immunol Reports 2016
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Tolerance in LT

o In very select groups, can achieve tolerance in
>50% with simple weaning
o Factors associated with IS withdrawal success
 Late withdrawal in older recipients
* Less inflammation and lower C4d on pre-withdrawal bx
o What can we learn?
 Biopsies are important pre- and post-weaning

* Do this late, but not too late when the impact of IS has
already occurred
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Algorithm for achieving tolerance after LT

Ideal : non-immune, non-viremic with normal liver enzymes

3

Suitable Histology on
Pre-Withdrawal Liver Biopsy

Pro-Regulatory Immune
Manipulation

Gradual Serial Tolerance
: Biomarkers for
‘ Immunosuppression | «———| Zenaters o
Withdrawal Monitoring
Surveillance Liver
Biopsies Long Term

Levitsky, Feng. Human Immunol 2018
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