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Abstract

Innovative and exciting advances in the clinica¢ésces in organ transplantation were presented
at the American Transplant Congress 2015. Thespdttrum of transplantation was covered,
with important developments in many topics. Keyaareovered by presentations included living
donor outcomes, optimal utilization and allocatafrdeceased donors, new immunosuppression
regimens, antibody-mediated rejection and toleramdection. This review highlights some of
the most interesting and noteworthy clinical préatons from the meeting.
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The American Transplant Congress, one of the prenmieetings in solid organ transplantation,
was held May 2-6, 2015, in Philadelphia, Pennsy&ahttended by >3800 delegates from
throughout the world, it featured >2000 presentetim the form of oral abstracts, posters,
minisymposia, lectures and state-of-the-art lestuféis review highlights some of the most
innovative and impactful abstract presentatiorthiénclinical sciences. Topics covered include
individual organ types and living and deceased tionaWithin each topic, a variety of more
general topics are represented that are relevantl different organ types including areas such as
allocation, immunosuppression, rejection, toleraaroeé complications.

Kidney Transplantation

The most prominent presentations in kidney tramgptgon were focused on rejection,
immunosuppression and tolerance. Orandi et akef9nted results from a 22-center cohort of
incompatible live donor kidney recipients companeth waitlist controls or deceased donor
recipients. In all categories of incompatibilitygiive donor-specific antibody (DSA), positive
flow crossmatch—incompatible transplant—even pesitiytotoxic crossmatch—incompatible
transplant—resulted in better survival, thus pasievith DSA still benefit from incompatible
living donor kidney transplant. Schinstock studiZ8lA in the first year in crossmatch-positive



recipients maintained on eculizimab. Anti—classSADusually decreases or disappears in the
first year after transplant, with more variabilityclass Il DSA responses. Persistent DSA was
associated with transplant glomerulopathy at 1.year

Tsuji et al (2) presented a retrospective reviewrofocol biopsies for patients with chronic
antibody-mediated rejection (AMR), and those withss || DSA without AMR. Compared with
DSA-negative controls, there was more microvasdaf@ammation in patients who were
diagnosed with chronic AMR later (at 3 months) antloth chronic AMR and class Il DSA-
positive patients at 1, 3, and 5 years. Thesetsesufgest that patients exhibiting microvascular
inflammation in the early posttransplant period rdayelop chronic AMR.

Venner et al (3) studied the effect of time aftansplant on atrophy—fibrosis in 703 kidney
transplant—indication biopsies. Atrophy was strgragirrelated with fibrosis, and both were
strongly correlated with time after transplant. igeripts most strongly associated with fibrosis
were immunoglobulins, CXCL6 and mast cell trandsriput not acute kidney injury (AKI)—
associated or fibrillar collagen transcripts. Cotien for time resulted in a massive reduction in
association strength for the immunoglobulins andtroall transcripts with atrophy—fibrosis;
however, AKl-associated transcripts were more gfisoassociated with fibrosis. CXCL6
remained the top fibrosis-associated molecule.alitbors concluded that CXCL6 is one of the
most robust single molecules associated with fisrGsdependent of time), and its relationship
to long-term wound repair processes deserves okosgnination.

The Northwestern trial of tolerance induction udingg donor stem and facilitating cells was
updated by Leventhal et al (4). Overall, 12 of A8ignts with >18 months of follow-up achieved
stable donor chimerism and have been successfkintoff immunosuppression. In addition,
eight of nine subjects have achieved durable chémerand thus far three have been taken off
immunosuppression. Return of CD4+ and CD8+ T cékatrd effector memory cell populations
was rapid and stable after 1 year. Nearly 97% @ftthnes in the TCR repertoire were unique
after transplant. In the nonchimeric patients,dherlap in clones was larger with the recipient
before transplant, whereas in chimeric patientxetivas more overlap with the donors’
pretransplant repertoire. Chimeric patients rethinenunologic memory and generated normal
response to new vaccination. BK viremia and cytamgrus activation were absent after
cessation of immunosuppression. These findingsesidggat immunological recovery is robust
in these chimeric patients.

Leventhal et al (5) also presented 6-year followdata from their study of immunosuppression
withdrawal in HLA-identical living donor transplargcipients receiving donor stem cells that
was not designed to induce chimerism. Tolerantesiibjwere found to have higher numbers of
circulating regulatory T cells (Tregs) and demoatsid signatures for tolerance by global gene
expression profiling. The 357-gene signature fanumoquiescence could predict tolerance after
drug withdrawal as early as 1 year postoperatiyaipr to actual withdrawal of
immunosuppression.

Using data from the Scientific Registry of TransplRecipients and Medicare on 710 HIV-
positive kidney transplant recipients, Kucirka lefd found that infection rates were similar
between categories of induction immunosuppressind recipients who received anti—
thymocyte globulin actually had lower rates of manportant infectious complications. Those
who received induction had a lower risk of advergents such as hospitalization, acute
rejection, graft loss and death. These resultsesigbat induction therapy improves transplant
outcomes and should be strongly considered for ptsitive kidney transplant recipients.



Heo et al (7) using United Network for Organ ShaiftNOS) data to look at long-term survival
in hepatitis C virus (HCV)—positive kidney recipterand found that inferior patient survival and
death censored graft survival in HCV recipientstdiity, HCV recipients were more likely to
die from infection, malignancy or liver failure at@have graft failure from chronic rejection
and recurrent disease. This demonstrates the peedgroved patient management using the
more effective agents available.

Using UNOS data, Jay et al (8) showed that preempleceased donor transplant in patients
aged >60 years with kidneys having Kidney Donoffiréndex (KDPI) >85% was associated
with higher patient survival compared with waitiiog a KDPI 0%—85% kidney. Consideration
should be given to using high-KDPI grafts in olgatients to avoid or limit dialysis. Luo et al
(9) showed a survival benefit with donation afterdtac death (DCD) expanded criteria donor
kidneys compared with waiting for either a brairadelonor or a DCD standard criteria donor.
Stratified by KDPI, there was still benefit at Saye for all KDPI >90% DCD kidneys,
suggesting that they represent an underutilizealres.

The RADIANT study (10,11) linked Medicare and USh@EeData Systems data on >15 000
adult dialysis patients referred for kidney traasplfrom 308 Georgia dialysis facilities, with 1-
year referral data from all three Georgia trangptamters. Only 28% of patients were referred,
although referrals increased by year, and variaioong facilities ranged from 0% to 75%. A
higher patient:social worker ratio was associatéd lewer odds of 1-year referral, whereas
treatment in a for-profit dialysis unit was actyaksociated with increased referral likelihood.
Older age, female sex, heart disease, cancer avkirgjmwere associated with lower odds of 1-
year referral, whereas black race, private insw@aand pre—end-stage renal disease nephrology
care were associated with increased likelihoockferral.

Pancreas Transplantation

Optimizing immunosuppression was a major focusaingpeas transplantation. The International
Pancreas Transplant Registry (12) analyzed fiiergifit induction immunosuppression
regimens in nearly 4000 kidney—pancreas recipidatsed on immunologic risk as defined by
PRA, race, and age. In low-risk groups, type oficttbn did not affect outcomes; however, in
high-risk patients, survival was better with Canhpait a longer course of thymoglobulin
compared with nondepleting agents or short-terrmtigtobulin, suggesting that stratification of
induction by risk may permit improved survival corees.

Fridell et al (13) described outcomes of >500 paasitransplants using antibody induction and
early steroid withdrawal at a single center. Dua togh incidence of chronic immunologic
pancreas graft loss, rituximab was added midwayhisrcohort. Pancreas survival and
frequency of rejections and infections were simiéh and without rituximab. The authors
concluded that use of rituximab is safe, but lorigkow-up will determine its impact on DSA
and chronic rejection.

A cohort of 90 patients who received islet autatantation after total pancreatectomy using a
regimen targeting both tumor necrosis factdifNF-a) and IL-13 was reported by Takita et al
(14). The dual regimen resulted in significantlyteehemoglobin Alc levels compared with
those receiving no treatment, higher basal c-pep#idels compared with TNé&-blockade

alone, and dramatic effects on the islet injurykeamiR-375, demonstrating that control of
inflammation enhances outcomes by minimizing pangplant islet damage.



Liver Transplantation

The most prominent presentation on liver transplaom focused on allocation, tolerance and
liver—kidney transplantation. Edwards et al (15npared liver transplantation in the year
following Share 35 implementation with the yeaopriAs designed, the percentage of recipients
with Model for End-Stage Liver Disease (MELE35 increased by 7.5%, and regional sharing
increased from 20% to 32%. Median cold ischemi@tand discards were unchanged. Ninety-
day transplant rates for those >35 were signifigangher, and wait list mortality was lower.
Six-month posttransplant survival was similar. Wagh et al (16) reported data showing that
under Share 35, there were more offers to candideite MELD >35, with a decrease in
acceptance rates. Mean Donor Risk Index (DRI) wasanged for this group, and acceptance
rates and DRIs of accepted livers were mostly umgdd in other candidates. This suggests that
that the policy appears to be working as intendetlas predicted.

Ekser et al (17) presented their experience withyge deceased donor kidney transplant of up
to 77 hours following liver transplant. Patient ayrdft survival were better after 3 years for the
delayed kidney transplant cohort. Interestinglgjpients of kidneys that were delayed >48
hours on a pump had better GFR, patient survivédlkéney graft survival than those delayed
<48 hours. The demonstration that kidney transplantbe delayed until recipient stability or
survival is established is attractive and could lEabetter outcomes and more effective kidney
utilization in this patient population. In anotheteresting study, Wadei et al (18) reported on
127 liver transplant recipients with suspicion bfanic kidney disease who underwent biopsy
and found that systolic blood pressure transplealu@tion was higher in patients with renal
pathology. Although differentiation of acute tulbnuteecrosis and chronic kidney disease may be
difficult, this simple method may assist in theesssnent of renal recovery in centers that do not
perform pretransplant biopsies.

The iIWITH prospective multicenter cohort study istrgates immunosuppression withdrawal in
stable, long-term, pediatric, liver transplant pgents. Feng et al (19) described the results of
protocol biopsies in participants with normal lifenction tests. They defined two pathologic
clusters, one with predominantly interface actiahd the other with fibrosis. Deceased donor
transplant and class Il DSA were associated witriace activity, and patient age at biopsy was
associated with fibrosis. This study demonstrated fbong-term pediatric liver transplant
recipients with normal liver function tests canb@rfibrosis with or without inflammation.
Danger et al (20) reported on immunosuppressiondratwval in stable liver recipients, of which
40% were successfully declared tolerant. Using oR&As (miRNAS) obtained from
prewithdrawal biopsy specimens, they identifiedreermiRNA signature associated with
tolerance. Several of these genes were involvadimmetabolism. The most informative
mMiRNA, miR-193a-3p, targeted to the transferrireggor, was significantly overexpressed in
tolerant subjects and exhibited a high predictiai® with an area under the curve of 0.76, thus
the use of a sole miRNA could be useful in the jotexh of immunosuppression withdrawal
outcome. They also found that miR-193a-3p is higixgressed in enriched hepatocytes and
hypothesized that overexpression in tolerant ptiprotects hepatocytes during
immunosuppression withdrawal.

Deceased Donation



Much attention has been focused on donors at iseceask for disease transmission, and
Kucirka et al (21) described the impact of the né8/Public Health Service guidelines
implemented in 2012. The percentage of donorséab@DC high risk increased from 8% in
2009 to 12% in 2013. After the new guidelines werglemented, the percentage rose from
12% to 20% in 1 year, 45% higher than predictethkyexisting trend. The increase was
consistent across organ procurement organizat@R©OE), and OPOs that labeled >25% of their
donors as increased risk increased from 5% to 1ddénthe new guidelines. Theodoropolous et
al (22) conducted a retrospective multicenter cosimdy to evaluate the posttransplant
screening algorithms for liver and kidney recipgeot increased risk donors at 3 large
midwestern centers from 2008 to 2012. The userofagy without nucleic acid testing was
documented in 16%—-22% of screening episodes. Bosfilant screening was reported at 1
month in 44% of recipients, at 3 months in 30% andl year in 8%. Adherence to posttransplant
screening was poor, which highlights an opportutatinprove detection of possible
transmission events.

Boffa et al (23) studied transplant outcomes relébebrain death duration, which has increased
over the past decade. Duration of brain death wssciated with increased odds of delayed graft
function but not kidney graft survival, which inctavas better. In addition, there was no
difference in liver or pancreas outcomes, whichusthprovide reassurance about organs from
donors with prolonged brain death due to placerafotts or organ-specific donor resuscitation.

Living Donation

Optimizing the living donation process for both ttenor and the recipient has been debated on
many fronts recently. Massie and Segev (24) desdtibe living donor KDPI (LKDPI).

Elements include age >50 years, male sex, blagk racfamily relation, and HLA-B and -DR
mismatch. In this model, the risk from a live dok@ney with a given LKDPI score equals that
of a deceased donor kidney with the same KDPI ssotéat living and deceased donor organs
can be compared. This model could be useful in sl recipients with more than one viable
living donor and has application in paired donatigarticularly compatible paired donation.
Wiseman et al (25) reported that about one-quaftiving donors paid for medical expenses,
with 6% of them paying more than $500. Overall, 7&%donors pay for nonmedical expenses,
primarily related to travel costs. More than 30%aed a meaningful financial burden, and in
roughly 10%, this burden could be considered sewer@ddition, 40% dipped into savings,
borrowed money from family, held a fundraiser otaneed a bank loan. This underscores the
need for greater efforts to eliminate financiaimigntives to donation.

A method for unbiased high-throughput screening lairge panel of renal disease genes to
identify genetic variants in transplant candidated their related donors was described by
Thomas et al (26). In three transplant candidéssing confirmed pathogenic mutations and
excluded disease in at-risk children and siblingataandidates. In one transplant candidate
with a family history of end-stage renal diseasemutation was identified, increasing the
likelihood of sporadic nongenetic renal diseaseiafatming risk in the related donor. This
technology facilitates the evaluation of living d@orcandidates for presymptomatic inherited
kidney diseases that may put them at risk from doephrectomy.

Heart and Lung Transplantation



Significant advances have been made in the immggalbheart transplant rejection. Wong et
al (27) reviewed outcomes of 22 heart—liver traasfd and found lower incidence and severity
of acute heart rejection in heart-liver patienthpared with heart transplant alone. There was a
similar incidence of AMR, even though the combinecipients had a higher frequency of
pretransplant DSA. In addition, cardiac allografssulopathy was less frequent and less severe
in the heart-liver patients. This suggests thatilar to combined liver—kidney transplants, the
liver may confer a degree of immunoprotection @ lileart.

Patel et al (28) presented a cohort of 30 headidates who underwent desensitization with
plasmapheresis and bortezomib. Desensitizationneddolerated and was effective at reducing
class | and Il HLA antibody levels in a majority mdtients, including those with high levels of
antibodies. The majority of patients were ableridargo transplant with excellent 1-year
survival and low rejection rates. Desensitizaticaaynmcrease access and improve outcomes for
the sensitized heart candidate.

As reported by Grskovic et al (29), cell-free DN#Ahigher in patients with rejection in heart
recipients, and preliminary data indicate similadings in kidney transplant recipients.
Furthermore, cell-free DNA levels decline in corgtian with successful antirejection treatment
and suggests that this biomarker may help redwecadkd for follow-up biopsies after rejection
treatment.

In lung transplantation, Xu et al (30) studied ¢x@ression of mMiRNA miR-144, which targets
TGF{3—-induced factor homeobox 1, in biopsies of lunggmant recipients with and without
bronchiolitis obliterans syndrome (BOS). MiR-144snaghly expressed in BOS recipients in
both tissue and lavage specimens. In vitro miRttadsfection of lung fibroblasts resulted in
increased SMAD expression, downregulation of TGiRd increased-smooth muscle actin

and fibronectin. In addition, knockdown of miR-1duninished fibrogenesis. Consequently,
miR-144 is an important regulator of the T@GKignaling cascade and fibrogenesis and is a
potential target for prevention and interventiorB@S.

Intestinal and Vascularized Composite Allograft Transplantation

Advances in the characterization and diagnosigjettion were reported in both intestinal and
vascularized composite allograft (VCA) transplaiotat Kroemer et al (31) reported that, in 10
intestinal transplant recipients, increased grgfiression of markers for cellular activation and
costimulation, TH17 transcription factors and efiéecytokines, and proinflammatory Th17-
inducing cytokines were all noted during rejectiBlow cytometry confirmed a significant
fraction of Th17 cells in the rejecting grafts. Tdughors concluded that the proinflammatory
milieu of the intestinal graft induces Th17-medibédloimmune responses via IL-6/T@FRand
IL-23/IL-1p pathways

An interesting report by Vrakas et al (32) desatilee use of an abdominal wall VCA in
conjunction with the intestinal graft in 15 recipie compared with 15 historic controls. The
rationale was that diagnosis of intestinal rejett®easy and timely with VCA and that, because
intestinal dysfunction is nonspecific, the skin gmment adds specificity to the diagnosis. There
were four rejections in the intestine-alone grong ane in the intestine/VCA group. An
additional five patients in the intestine-alonewgravere treated for rejection that was later
labeled as infection. Interestingly, there were figjections in the group with VCA graft alone,
suggesting either that the VCA may have divertedréjection response or that treatment of the
VCA rejection may have prevented clinical rejectadrihe intestinal graft.



Finally, Borges et al (33) described clinical anmstdlogical characteristics of face transplant
rejection in five recipients followed for a mearration of 3.2 years. All patients had at least one
acute cellular rejection. Rejection was characterizistologically by graft infiltrates in cellular
rejection and C4d staining in humoral rejectionjeRgons were characterized by increases in
CD4 and CDS8 effector cells, and TH17 and TH1 dellslood and graft. Interestingly, no de
novo DSA was observed. Circulating Tregs were tlebfigher at 1 year after transplant
compared with a cohort of kidney recipients at dry&regs decreased in blood and increased in
the graft during rejection. These data suggestabatie rejection of face transplants broadly
resembles that of other organs.
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