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DONAZIONI E TRAPIANTI

In Europa

NUMERO COMPLESSIVO DI DONATORI DECEDUTI*

11.346 [o.:686

con accertamento a cuore
di morte cerebrale -’V'v—- fermo

34.024

ORGANI TRAPIANTATI Coinvolti 508,9 milioni di abitanti in Europa (28 stati membri)

Y rene feg.ato p.l-ont Intestino

Donatori in Vita

*I numeri si riferiscono a quei donatori a cui & stata applicata un‘incisione chirurgica in sala operatoria indipendentemente dal prelievo dell'organo
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Come funzionano i trapianti fatti?

regione Piemonte - Valle d'Aosta

ESITO DEI TRAPIANTI DI ORGANO

sopravvivenza del paziente (2010-2020)
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Storia dei trapianti: visioni future
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15 Februtiry 2001

The human genome contains about 3 billion
nucleotides

(...AGGTTCAGGCATCAGATTCGCAATCGCTTG )
AGCAATCGCTTGCAGATACGAAAGCTTATACC
TATGTCCTAGGTCAGTGTTTCAAAAAGTTTGT
TCCATAAAAAGTAACATTGTGCTGCAGGATTT
CTCAGACGGACCAGTTTGCTAAAGTACTCCGG
GTGTCTCCACAAAGCTTACATAGAATGTGAAG
CTTACAAAACTCATCAGACAAGAGAACATCTC

\_CTGGACTGAGTTTAAAACACAATTTGGAAA... )
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Genomic Mismatch at LIMS1 Locus
and Kidney Allograft Rejection

N.J. Steers, Y. Li, Z. Drace, J.A. D’Addario, C. Fischman, L. Liu, K. Xu, Y.-J. Na,
Y.D. Neugut, J.Y. Zhang, R. Sterken, O. Balderes, D. Bradbury, N. Ozturk,
F. Ozay, S. Goswami, K. Mehl, J. Wold, F.Z. Jelloul, M. Rohanizadegan,
C.E. Gillies, E.-R.M. Vasilescu, G. Vlad, Y.-A. Ko, S. Mohan, J. Radhakrishnan,
D.J. Cohen, L.E. Ratner, F. Scolari, K. Susztak, M.G. Sampson, S. Deaglio,
Y. Caliskan, J. Barasch, A.E. Courtney, A.P. Maxwell, A.J. McKnight,

I. lonita-Laza, S.J.L. Bakker, H. Snieder, M.H. de Borst, V. D’Agati,

A. Amoroso, A.G. Gharavi, and K. Kiryluk

ABSTRACT

BACKGROUND
In the context of kidney transplantation, genomic incompatibilities between donor
and recipient may lead to allosensitization against new antigens. We hypothesized
that recessive inheritance of gene-disrupting variants may represent a risk factor
for allograft rejection.

METHODS
We performed a two-stage genetic association study of kidney allograft rejection.
In the first stage, we performed a recessive association screen of 50 common gene-
intersecting deletion polymorphisms in a cohort of kidney transplant recipients.
In the second stage, we replicated our findings in three independent cohorts of
donor-recipient pairs. We defined genomic collision as a specific donor—recipient
genotype combination in which a recipient who was homozygous for a gene-inter-
secting deletion received a transplant from a nonhomozygous donor. Identification
of alloantibodies was performed with the use of protein arrays, enzyme-linked
immunosorbent assays, and Western blot analyses.

RESULTS
In the discovery cohort, which included 705 recipients, we found a significant asso-
ciation with allograft rejection at the LIMSI locus represented by rs893403 (hazard
ratio with the risk genotype vs. nonrisk genotypes, 1.84; 95% confidence interval
[CI], 1.35 to 2.50; P=9.8x10"°). This effect was replicated under the genomic-colli-
sion model in three independent cohorts involving a total of 2004 donor—recipient
pairs (hazard ratio, 1.55; 95% CI, 1.25 to 1.93; P=6.5x10"). In the combined
analysis (discovery cohort plus replication cohorts), the risk genotype was associ-
ated with a higher risk of rejection than the nonrisk genotype (hazard ratio, 1.63;
95% CI, 1.37 to 1.95; P=4.7x10"®). We identified a specific antibody response
against LIMS1, a kidney-expressed protein encoded within the collision locus. The
response involved predominantly IgG2 and IgG3 antibody subclasses.

CONCLUSIONS
We found that the LIMSI locus appeared to encode a minor histocompatibility
antigen. Genomic collision at this locus was associated with rejection of the kidney
allograft and with production of anti-LIMS1 IgG2 and IgG3. (Funded by the Colum-
bia University Transplant Center and others.)

N ENGLJ MED 380;20 NEJM.ORG MAY 16, 2019

* Incompatibilita genomiche tra

donatore e ricevente possono
influenzare il rigetto acuto del
trapianto di rene

 Valutando tutte le incompatibilita
genomiche tra donatori e riceventi,
che correlavano con il rigetto,
abbiamo identificato che quelle per
il gene LIMS1 erano importanti

Abbiamo scoperto un nuovo
“antigene minore d’istocompatibilita”
fuori dalla regione HLA, che
influenza I'esito del trapianto di rene
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Stem Cell Reviews and Reports
https://doi.org/10.1007/512015-019-09925-z
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updates

Intrahepatic Administration of Human Liver Stem Cells in Infants
with Inherited Neonatal-Onset Hyperammonemia: A Phase | Study

Marco Spada’ - Francesco Porta’ - Dorico Righi? - Carlo Gazzera” - Francesco Tandoi - lvana Ferrero®
Franca Fagioli* - Maria Beatriz Herrera Sanchez*® - Pier Luigi Calvo' - Elisa Biamino" - Stefania Bruno®” -
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Lorenzo Silengo® - Giovanni Camussi®’ (® - Renato Romagnoli®

© The Author(s) 2019

Donor Recipient

Liver Biopsy

Biopsy Needle

Liver Tissue Removed

With Biopsy Needle

Fig. 3 Ultrasound-guided percutaneous intrahepatic injection of human
liver stem cells (HLSCs) in an infant with neonatal-onset inherited
hyperammonemia while in stable metabolic conditions. HLSCs injection
and real-time ultrasound images are presented
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CRISPR/CASY
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XENOTRAP'ANTI La carenza di organi umani da trapiantare e un grosso

problema. Negli Stati Uniti ci sono > 100.000 individui
in lista di attesa. Ci sono 22 decessi al giorno fra

questi individui. EHU'EEEUTS

Researchers are looking to source an increasing variety of living

! i il ! i H H tissues, including solid organs, from pigs. Many are attempting to
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In a First, Surgeons Attached a Pig Kidney
to a Human, and It Worked

A kidney grown in a genetically altered pig functions normally,
scientists reported. The procedure may open the door to a
renewable source of desperately needed organs.
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Results of Two Cases of Pig-to-Human
Kidney Xenotransplantation

Robert A. Montgomery, M.D., D.Phil., Jeffrey M. Stern, M.D.,
Bonnie E. Lonze, M.D., Ph.D., Vasishta S. Tatapudi, M.D.,

Massimo Mangiola, Ph.D., Ming Wu, M.D., Elaina Weldon, M.S.N., A.C.N.P.-B.C.,
Nikki Lawson, R.N., Cecilia Deterville, M.S., Rebecca A. Dieter, Pharm.D., B.C.P.S.,
Brigitte Sullivan, M.B.A., Gabriella Boulton, B.A., Brendan Parent, J.D.,
Greta Piper, M.D., Philip Sommer, M.D., Samantha Cawthon, B.S.,

Erin Duggan, M.D., David Ayares, Ph.D., Amy Dandro, M.S.,

Ana Fazio-Kroll, Ph.D., Maria Kokkinaki, Ph.D., Lars Burdorf, M.D., Ph.D.,
Marc Lorber, M.D., Jef D. Boeke, Ph.D., Harvey Pass, M.D.,

Brendan Keating, Ph.D., Adam Griesemer, M.D., Nicole M. Ali, M.D.,
Sapna A. Mehta, M.D., and Zoe A. Stewart, M.D., Ph.D.

ABSTRACT

BACKGROUND

Xenografts from genetically modified pigs have become one of the most promising
solutions to the dearth of human organs available for transplantation. The chal-
lenge in this model has been hyperacute rejection. To avoid this, pigs have been
bred with a knockout of the alpha-1,3-galactosyltransferase gene and with subcap-
sular autologous thymic tissue.

METHODS
We transplanted kidneys from these genetically modified pigs into two brain-dead
human recipients whose circulatory and respiratory activity was maintained on
ventilators for the duration of the study. We performed serial biopsies and moni-
tored the urine output and kinetic estimated glomerular filtration rate (eGFR) to
assess renal function and xenograft rejection.

RESULTS

The xenograft in both recipients began to make urine within moments after re-
perfusion. Over the 54-hour study, the kinetic eGFR increased from 23 ml per
minute per 1.73 m? of body-surface area before transplantation to 62 ml per min-
ute per 1.73 m? after transplantation in Recipient 1 and from 55 to 109 ml per
minute per 1.73 m? in Recipient 2. In both recipients, the creatinine level, which
had been at a steady state, decreased after implantation of the xenograft, from 1.97
to 0.82 mg per deciliter in Recipient 1 and from 1.10 to 0.57 mg per deciliter in
Recipient 2. The transplanted kidneys remained pink and well-perfused, continu-
ing to make urine throughout the study. Biopsies that were performed at 6, 24, 48,
and 54 hours revealed no signs of hyperacute or antibody-mediated rejection.
Hourly urine output with the xenograft was more than double the output with the
native kidneys.

CONCLUSIONS

Genetically modified kidney xenografts from pigs remained viable and function-
ing in brain-dead human recipients for 54 hours, without signs of hyperacute re-
jection. (Funded by Lung Biotechnology.)

N ENGL) MED 386,20 NEJM.ORG MAY 19, 2022

From the New York University (NYU)
Langone Transplant Institute (R.A.M.,
JM.S, BEL, V.ST, MM, EW. N.L,
C.D, RAD., BS., G.B., G.P, NNMA,
S.A.M., Z.AS.), the Departments of Pa-
thology (MW.), Anesthesia (P.S.), Bio-
chemistry and Molecular Pharmacology
(J.D.B), and Cardiothoracic Surgery
(H.P.), and the Institute for Systems Ge-
netics (J.D.B.), NYU Langone Health, the
Department of Population Health, Divi-
sion of Medical Ethics (B.P.), NYU Gross-
man School of Medicine (S.C), and the
Columbia Center for Translational Immu-
nology and the Department of Surgery,
Columbia University (E.D., A.G.) — all in
New York; Revivicor, Blacksburg, VA
(DA, A.D., AF-K, M.K, LB.); United
Therapeutics, Silver Spring, MD (M.L.);
and the Department of Surgery, Univer-
sity of Pennsylvania, Philadelphia (B.K.).
Dr. Montgomery can be contacted at
robert.montgomery@nyulangone.org or
at NYU Langone Health, 550 First Ave.,
New York, NY 10016.

N Engl) Med 2022;386:1889-98.
DOI: 10.1056/NEJM0a2120238
Copyright © 2022 Massachusetts Medical Society.
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@bc Nl&lll ﬁﬂl‘k @imcs . Researchers are Iookjng to source an i.ncreasing variety of Iiying
l tissues, including solid organs, from pigs. Many are attempting to

genetically engineer the animals to reduce the risk of rejection and
infection in humans.

In a First, Surgeons Attached a Pi R — =
to a Human, and It Worked
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A kidney grown in a genetically altered pig functions nor g : = 3
scientists reported. The procedure may open the door to Un IVefSIty of Ma ryla nd School of Medicine 5
renewable source of desperately needed organs. Faculty Scientists and Clinicians Perform Historic §
First Successful Transplant of Porcine Heart into
b O € > [ (=) Adult Human with End-Stage Heart Disease

January 10, 2022 | Deborah Kotz

First-of-Its-Kind Transplant at the University of Maryland Medical Center Was Patient’s
Only Option for Survival after Being Deemed Ineligible for Traditional Transplant




Conclusioni

Immunogenetica Il sistema qualita Documenti

Attivita

+ donazioni = + trapianti 1
ontatrapianti
Il trapianto non si fa solo in sala operatoria

3000 trapianti di fegato a

Un trapianto = un intero ospedale™at lavoro
Un trapianto = un rete nazionale al lavoro
+ trapianti = + salute e ~ spesa sanitaria

Cerca

Ancora troppo divario tra domanda e offerta
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8.475 patients waitisted at 31.12.2020
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3.813 organ transplants performed in 2020
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CON LA DONAZIONE
DEGLI ORGANI
DAI UN FUTURO

A CHI NON LO HA.
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