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The 2013 Advanced HLA Technical Workshop and Clinical Histocompatibility Workshop, organized by One Lambda Inc., was

recently held in Orlando, Fla. About 150 HLA and transplant professionals from the United States and around the world attended

this year’s meeting.

Identifying DSA and
Defining Clinical Relevance

The first session included three presenters: Elaine Reed,
PhD, from UCLA in Los Angeles; Stephan Busque, MD, MSc,
from Stanford University School of Medicine in Palo Alto;
Clifford Chin, MD, from Children’s Hospital Medical Center
in Cincinnati. The following is a summary of their session,
“Assessing Patient Risk in Transplantation: Identifying DSA

and Defining Clinical Relevance.”

Antibody mediated rejection (AMR) represents a major risk
factor for acute and chronic allograft dysfunction and graft
loss.1,2 Studies in kidney, heart and lung transplantation
have shown a strong association between the presence
of donor-specific antibodies (DSA) and decreased graft
function, increased mortality and the incidence of chronic
vascular rejection.3,4 Alloantibodies can trigger the immune
response to an allograft by activating complement or through
complement-independent mechanisms by inducing changes in
endothelial cells and inflammatory cells through Fc receptors,
complement receptors and cytokines.1,5,6 Complement
fixation by antibodies is fundamental to the pathogenesis of
hyperacute and acute rejection. Immunoglobulin isotypes
differ in their ability to fix complement. The globular domains
of Clqg, one of the three components of C1, interact with IgG
(IgG3>1gG1>IgG2>IgG4) or IgM bound to antigen epitopes
on the graft endothelium, initiating the classic complement
pathway leading to target cell lysis.1,6 Detection of
complement-fixing DSA pre-transplantation indicates those
at risk for acute AMR. Yabu et al., showed that adult kidney
recipients with reactive C1lqfixing DSA experienced more
acute rejection (83% versus 42%, p=0.03) and transplant
glomerulopathy (50% versus 0%; p=0.06).7 Pediatric kidney
recipients with de novo C1q DSA reactivity had higher rates
of rejection (60% versus 16.7%, p=0.04) and graft loss (46.7%
versus 15%, p=0.04). The data also shows that the presence of
C1qg-positive DSA increased the risk of graft loss 5.8 times.8
In pediatric heart transplantation, Chin et al. showed in the

immediate post-transplant period that the presence of Clq

DSA always preceded AMR (100% PPV, NPV, sensitivity
and specificity, p=0.001). Detection of complement-fixing
antibodies permits stratification of those at risk for early graft
failure. In pretransplant assessment, C1q assay can help to

expand the donor pool and improve transplant accessibility.9

Although complement fixation is an important mechanism for

acute AMR, chronic AMR can occur in the absence of
complement activation by antibody-mediated endothelial
cell activation. 1 Chronic AMR presents as transplant
vasculopathy where the lesions are characterized by gradual
luminal occlusion of the vessels resulting in endothelial and
smooth muscle cell proliferation, induction of growth factors
and growth factor receptors and infiltrating mononuclear
cells.1,10 Antibodies binding to MHC expressed on the surface
of endothelial cells and smooth muscle cells of the graft can
transduce a series of intracellular signaling cascades resulting
in cell survival and proliferation. Ligation by antibodies of
HLA class I on cultured cytoskeletal fractions of endothelial
cells induces rapid cytoskeletal remodeling with the formation
of actin stress fibers and the activation of Src family kinases.
Actin cytoskeleton regulates important cellular functions
in endothelial cells including proliferation, migration and
permeability. 11 High-titer anti-HLA class I antibodies
stimulate intracellular signals up-regulating growth factor
receptors and stimulating cell proliferation via the MAPK
signaling pathway.12 Additionally, leukocyte recruitment is
induced through the release of Wiebel- Palade bodies, which
control inflammation, thrombosis and atherogenesis.13 Low-
titer anti-HLA class I antibodies, through phosphorylation
of Src, FAK and paxillin, can stimulate both cell survival
(mTORC2 pathway) and cell proliferation (mTORC1
pathway) signals.14-17 There is also evidence suggesting
that phosphorylation of S6 ribosomal protein, a downstream
target of the mTORC1 signaling pathway, may be a marker for
AMR.18



Post-transplant DSA Monitoring
and Early Intervention

The second session included three presenters: Tomazs
Kozlowski, MD, from University of North Carolina at Chapel
Hill; Duane Davis, MD, MBA, from Duke University Medical
Center in Durham; Peter Nickerson, MD, from University of
Manitoba in Canada. The following is a summary of their
session, “Improving Patient Outcomes: Post-transplant DSA
Monitoring and Early Intervention.” One Lambda Technical
and Clinical Workshops Summary Renata von Glehn
Ponsirenas Transplant Immunology Laboratory Pontifical
Catholic University Parana, Brazil ASHI Quarterly 27 Second
Quarter 2013 The development of de novo anti-HLA to
mismatched donor antigens is associated with increased
rates of graft failure in all solid organ transplants.19-21
The incidence of de novo DSA formation varies due to HLA
mismatches, sensitization status, immunosuppressive drug
therapy and even the technique used for detection. 22 In
kidney transplantation, 15% of non-sensitized patients are
likely to form de novo DSA leading to a 40% reduction in graft
survival. The risks identified for antibody development are:
mismatch in HLA-DRB1, non-adherence to immunosuppressive
medication and clinical or subclinical rejection. Patients that
developed DSA were more likely to have preceding clinical
and subclinical cellular rejection before six months post-
transplantation. De novo DSA is detected mostly before the

onset of proteinuria and rise in creatinine.23

Studies in lung transplantation report the incidence of de novo
DSA formation at over 20%.22,24,25 Class II HLA-DQ
antibodies seem to be the most frequently developed, and
their presence is related to mixed and humoral rejection.26
Development of de novo DSA in lung recipients is associated
with the development of bronchiolitis obliterans syndrome
(BOS) - a condition of progressive airflow decline, and worse
survival rates. Sensitized patients have an increased risk of
BOS.26

The role of DSA in liver transplantation is controversial due to
the lack of clear clinical, histological and immunohistological
criteria to diagnose AMR. Still, the incidence of antibody
formation after liver transplant is about 20%.22 Kozlowski
et al., showed data of 197 ABO-compatible liver transplants,
19 patients presented a positive flow crossmatch (+XM)
and DSA detected by single antigen beads (SAB) in a range
of 4,779 to 16,898 MFI (mean fluorescence intensity) pre-
transplant. The criteria used to diagnose AMR were evidence
of graft dysfunction, presence of DSA, morphological tissue
destruction and positive C4d linear staining on the graft
sinusoidal endothelium. Only three of the 19 sensitized
patients maintained their +XM and levels of DSA post-

transplant, and they developed early AMR within the first
weeks of transplantation. While attempts to eliminate DSA
were transiently successful in improving graft function,
ultimately there was recurrence of rejection. Results show
that acute AMR in liver transplantation may be a rare event
but can lead to worse outcomes, and the presence of DSA
pre-transplantation may not be detrimental as long as the
DSA does not persist after transplantation. 27 Prospective
monitoring of anti-HLA DSA, especially in the early post-
transplant period, can identify patients with acute AMR and
early graft dysfunction, allowing for early intervention and
improved graft and patient outcomes.3,28

Managing Sensitized Patients

The third session included two presenters: Robert A.
Montgomery, MD, PhD, from Johns Hopkins Hospital in
Baltimore and Adam Bingaman, MD, PhD, from Methodist
Specialty and Transplant Hospital in San Antonio. The
following is a summary of their session, “Overcoming

Obstacles: Managing Sensitized Patients.”

Previous and/or current sensitization to HLA antigens is
a challenge to transplantation.29 Sensitization occurs due
to previous exposure to HLA antigens from transfusion,
pregnancy and HLAmismatched transplantation.
Immunization by different causes, acting in the same patient,
may be stronger, poly-reactive and prolonged.30,31 Broadly
sensitized patients have an increased risk of acute AMR,
delayed graft function and long-term complications when
transplanted with a donor that expresses the target HLA
antigen(s). Therefore, sensitized transplant candidates have
limited access to transplantation with longer waiting time
and extended time on dialysis - factors known to increase
morbidity and mortality.32,33 In 2009, UNOS (United
Network for Organ Sharing) implemented unacceptable HLA-
mismatches and CPRA (Calculated Panel Reactive Antibodies)
over 80% was awarded sensitization points and changed how
those patients were ranked for kidney offers.32,34,35 This
policy substantially increased kidney offers to patients with
CPRAs between 80 and 98%. With this new policy, giving four
points for patients with CPRA over 80% made it poossible
to increase tranplant rates of patients with CPRA between
80 and 98%, but patients with CPRA higher than 98% were
still in disadvantage in the waiting list. A 2012 analysis by
OPTN (Organ Procurement and Transplantation Network)
and the UNOS Kidney Transplant Committee of transplant
rates according to CPRA found that the transplant rate for
patients with a CPRA of 80 to 84% was around 500 per 1,000
patientyears, while above 98% the transplant rate was reduced
to 100 per 1,000 patient-years and 25 per 1,000 patient-years



when the sensitization reaches 100% of CPRA.36 Patients with
CPRA over 98% are thus still disadvantaged on the waitlist,
compared to the other groups.

There are three strategies to overcome donor blood type or
HLA incompatibility: desensitization, kidney paired donation
(KPD) or a combination of the two modalities. The selection
of the appropriate option depends on the history and
immunological status of the recipient.

Desensitization is the choice for patients with an incompatible
live donor due to ABO mismatch (e.g. type AB) and high PRA,
but who are at low immunologic risk because of relatively low
antibody MFIs and Flow positive/CDC negative crossmatches.

Paired Kidney Donation (KPD) is the preferred option for
patients with high-titered DSA (AHG screen >1:32) who would
be difficult to desensitize and who have a crossmatch-positive
living donor (with repeat mismatches) who can be easily
paired (blood type O). The combination of desensitization
and KPD may be the only choice for patients with high PRAs
and unsuitable living donors. KPD may be a way to transplant
these disadvantaged patients. This option may help to improve
transplant rates for the highly sensitized patients who wait
many years on the deceased donor waiting list.37
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