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Transplantationszentrum
Freiburg

1968 - 2018

. Nierentransplantationen 3830
. Nierenlebendspenden 471
. Nierentransplantationen bei Kindern 173
. Nierenlebendspenden ABO i 133
. Lebertransplantationen 131
. Pankreas- / Nierentransplantationen 141
. Herztransplantationen 348

. Lungentransplantationen 180
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1. Mirs. Maxine Rhodes — Scrub Nurse
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Daniel Edgar Pugh — Sfirgical Intern

m Edwam'ﬁansplant Surgeon
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n Loring Rowbotham — Chief Resident Surgeon

rﬁjglcal Resident

5. Edward Barton G
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lating Nurse

. Elizabeth Comiskey

Francis Damels Moore — Chief of Surgery

Extra Scrub Nurse — Fictional
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9. Richard Herrick — Recipient Patient

10. Leroy David Vandam — Anesthesiologist
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11. Wohn Hartwell Harrison — Urological Surgeon

Dammin — Chief Pathologist

13 hn Putnam Merrill — Nephrologist

14. George Widmer Thorn — Chief of Medicine . , N T Y
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a. Miss Alice Maxwell — Scrub Nurse
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ohn Hartwell Harrison — Urological Surgeon, shown again
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iss Marian Wheet — Circulating Nurse
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d. Robert Austin Milch — Junior Surgical Resident

o

e. Murray Benjamin Plncus — Chief Resident, Urology

L

f. Charles Peter Crowe — Surgical Intern, Anesthesia Rotation

Fig. 2.—Schematic diagram of renal homograft in situ showing vascular
anastomoses completed and ureter implanted in bladder. Renal artery

end-to-end with hypogastric; renal vein end-to-side with common iliac;
—m“ \c Ul‘ ureter mucosa-to-mucosa anastomosis with bladder.
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THE IMMUNOLOGICAL REACTION
~ -'_ﬁ*-*ST SKIN HOMOGRAFTS IN MICE

P. B. MEDAWAR

National Institute for Medical Research, London N.W .7, U.K.

bU\I \I ARY

1. A erude semi-soluble extract of A-strain lymphoid tissues will
sensitize C3H mice to A-strain skin grafts when given i.p., but not
when given 1.v. Intravenous injection of semi-soluble antigen some-
~ times prolongs the life of homografts. 2. Both its physical form and
its route of entry determine whether or not a given antigenic prepa-
ration from A-strain mice will sensitize C3H mice. Sensitization is
least effective when the i.v. route is used, but antigen in a particulate
~ form will sensitize even when given Ly, and antigen in a soluble form
~ will not sensitize even when given i.p. 3. In the combination C3H —
~ CBA, chosen to typify a weak histocompatibility system, both solu-
~ bleand partlculaw antlgvzm- extracts prolong the hfv of hnn‘mgmtts i i
~ adult mice when administered in adequate doses through i.v., i.p., or 1963

SE LR A vaee e, SRR N A Anticone adminietarnd i ensh a farm ar in n.m-h '
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C3H >CBA
,,,,,,,,,, § it | i Hilly
| N i L 1963
: ARTI | §6 : 75 "o'0)

uAv:: TEH ORAFTING
Fra. 2. ‘*"urvi\' al eurves of C3H =Kin grx!h on CBA miee that had received: 1. An earlier
skin graft. 11, No treatment. T 200 units of C3H antigen in various forms and by various
rmillt.ﬂ. IV, 200 units of 31 :mtig«}n followed by one 20 mg kg dose of a methopterin,
RX 450 roent gens whole body irradiation. VI 450 roentgens whole body irradiation followed
by 200 units of erude semi soluble antigen i.v.

St)hlhk‘ form at P“ 1.5y 207 6. lh(- results of 55 such expe riments are shown in
'Tahl(’ 1 (entry 2) and lig. 1 (gr mh I11). The mean expectation of life was 13.1
~days £ 0.7 days standard error, a figure significantly lnghvr (p < 0.02) than
'.:.&hg corresponding value from the controls (see section 3.1); 36°¢ of the grafts
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~ Copyright © 1964 by The Williams & Wilkins Co. Printed in U.S.A.

RENAL HETEROTRANSPLANTATION FROM BABOON
TO MAN: EXPERIENCE WITH 6 CASES'

T. E. StarzL,? T. L. MArcHIORO, G. N. PETERS, C. H. KIRKPATRICK,?
W. E. C. Wiuson,* K. A. PortER, D. RiFkinp, D. A. Ocpen, C. R. HITCHCOCK,
W. R. WADDELL

Departments of Surgery and Medicine, University of Colorado School of Medicine
and Denver Veterans Administration Hospital, Denver; Department of

Pathology, St. Mary’s Hospital Medical School, London; and

Department of Surgery, Hennepin County General

Hospital, Minneapolis

SUMMARY

Six patients with terminal uremia due to glomerulonephritis or
pyelonephritis were treated with heterografts from East African ba-

1964
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Copyright © 1966 by The Wallmms & Wilkins Co | | Printed in U.S.A.

SEROTYPIN G FOR HOM.TRAN SPLAN TATION V
EVALUATION OF A MATCHING SCHEME!

P 1, TERASAKI, D1 VREDEVOE, K. A. PorTER?, M. R. MICKEY3,
T L MARCHIOBO* T D FARIS‘* T. J. HerrmMaANNt, AND T E. STABZL"

Departments o,f Surgery and Preventwe M edwme and Public Health, School of Medicine,
Umvemty of California, Los Angeles, the Department of Pathology, St. Mary’s Hospital,
| London England, the Department of Surgery, School of Medicine, University of

| C’olorado, and the Veterans Administration Hospital, Denver, Colorado

SUMMARY

An attempt was ma,de to determme whether 36 long-term kidney

:rrhomograft recipients and their donors were compatible for 7 ma]or
i ‘leukoayte groups. It was found that 21 of these reclpnents were surviv-
Ing 2 to 3 years in spite of incompatibility for 1 or 2 maior lenkanvta

1966
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TRANSPLANTATION ' Vol. 17, No. 4
Copynght © 1974 by The Williams & Wilkins Co. Printed in U.S.A.

HL-A AND KIDNEY TRANSPLANTS: REEXAMINATION®

G. Operz, M. R. MickeYy, aNp P. I. TERASAKI

Departments of Surgery and Biomathematics, School of Medicine, University of Cualiforma,
Los Angeles, California 90024

SUMMARY

Graft survival was analyzed in over 3,000 human kidney transplants performed be-
tween 1969 and 1972, with respect to histocompatibility. The most significant factors on
graft survival were found to be HL-A haplotype differences, unresponsiveness to HL-A,
and presensitization to HL-A. In cadaver donor transplants, HL-A antigen differences
(HL-A matching) secemed to be of some influence, although not of statistical significance;
no substantial improvement was obtained when cross reactivity and homozygosity were
considered. Contrary to the reports of others, second locus antigens were not more
significant than the first locus antigens. The HL-A type of the recipient and mismatches
for different HL-A specificities were not found to be factors of major influence on graft
survival. For cadaver kidney transplantation, inmune responsiveness to HL-A as meas-
ured by antibody production to HL-A was the most consistent factor influencing survival

of transplants.

1974
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Dienstag, 25. September 1984 / Nr. 223 r e i h u t g e r 8 e i
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ZUM 500. MAL wurde in der Freiburger Universitiitsklinik eine Niere verpflanzt. Empfanger .der_ Niere war d_er 27 Jahll;tté
alte Klaus Petermann (unser Bild Mitte). Der Patient fiihlt sich wenige Tage nach dem Eingr iff bereits wieder rec
wohl und kann das Bett schon fiir kurze Zeit verlassen. Das Bild zeigt neben dem Patienten den Leiter des F reflvl‘lfll'.gelr'
Transplant-Teams, Oberarzt Horst Wilms (rechts) und Giinther Kirste, der in diesem Fall operiert hat. Bild: Wurze

500. Niere in Freiburg trahsglantiert £ ' 1984
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Copyright © 1992 by Williams & Wilkins

Vol. 53, 428-432, No. 2, February 1992
Printed in U.S.A.

RS-61443—A PHASE I CLINICAL TRIAL AND PILOT RESCUE
STUDY'

HANS W. SOLLINGER,? MARK H. DEIERHOI,® FOLKERT O. BELZER,* ARNOLD G. DIETHELM,® AND

ROBERT S. KAUFFMAN?®

The Department of Surgery, University of Wisconsin School of Medicine, Madison, Wisconsin 53792; The Department of Surgery,
University of Alabama— Birmingham, Birmingham, Alabama 35294; and Syntex Research, Palo Alto, California 94304

RS-61443, a morpholinoethy! ester of mycophenolic
acid, inhibits the synthesis of guanosine monophosphate,
which plays a pivotal role in lymphocyte metabolism.
The drug blocks proliferative responses of T and B
lymphocytes, and inhibits antibody formation and the
generation of cytotoxic T cells. In vivo, RS-61443 pro-
longs the survival of islet allografts in mice, heart allo-
grafts in rats, and kidney allografts in dogs. Reversal
of ongoing acute rejection was demonstrated in rat heart
allografts and kidney allografts in dogs. Prel?minary
evidence suggests that the drug prevents chronic rejec-
tion.

The purpose of this study was to test the safety a.nd
tolerance in patients receiving primary cadaver kid-
neys. RS-61443 in doses from 100 mg/day p-o. to 3590
mg/dav p.o. was given to patients in combination with

sis, whereas other cell types do not, antiproliferative effects
produced in this way are more selective for lymphocytes than
other cell types. RS-61443, the morpholinoethyl ester of MPA
synthesized by Dr. Peter Nelson (Syntex) was found to have
improved bioavailability as compared with MPA (1). The drug
blocks proliferative responses of T and B lymphocytes (2) and
inhibits antibody formation (3) and the generation of cytotoxic
T cells (3). In vivo monotherapy with RS-61443 was shown to
prolong the survival of heart allografts in rats (4), and islet
allograft survival in mice (5). When combined with low doses
of cyclosporine (5 mg/kg) and prednisone (0.1 mg/kg), RS-
61443 significantly prolonged the survival of renal allografts in
mongrel dogs (6). Furthermore, RS-61443 has the ability to
reverse ongoing acute allograft rejection in a rat heart allograft
model (4) and in mongrel dogs who received unmatched kidney

1992
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Copyright © 2002 by Lippincott Williams & Wilkins, Inc.

Vol. 74, 1377-1381, No. 10, November 27, 2002
Printed in U.S.A.

WAITING TIME ON DIALYSIS AS THE STRONGEST MODIFIABLE
RISK FACTOR FOR RENAL TRANSPLANT OUTCOMES

A PAIRED DONOR KIDNEY ANALYSIS'

Background. Waiting time on dialysis has been
shown to be associated with worse outcomes after liv-
ing and cadaveric transplantation. To validate and
quantify end-stage renal disease (ESRD) time as an
independent risk factor for kidney transplantation,
we compared the outcome of paired donor kidneys,
destined to patients who had ESRD more than 2 years
compared to patients who had ESRD less than 6
months.

Methods. We analyzed data available from the U.S.
Renal Data System database between 1988 and 1998 by
Kaplan-Meier estimates and Cox proportional hazards
models to quantify the effect of ESRD time on paired
cadaveric kidneys and on all cadaveric kidneys com-
pared to living-donated kidneys.

Results. Five- and 10-year unadjusted graft survival
rates were significantly worse in paired kidney recip-
jents who had undergone more than 24 months of di-
alysis (58% and 29%, respectively) compared to paired
kidney recipients who had undergone l?ss than 6

- ™ .nNn NNt

HerwIG-ULF MEIER-KRIESCHEZ? AND BRUCE KAPLAN?

tive renal transplant recipients were doing significantly bet-
ter than patients who had undergone longer periods of main-
tenance dialysis (1, 2). These studies, however, could not
exclude the potential selection bias of lower risk patients who
obtain preemptive transplants and, therefore, could not di-
rectly implicate dialysis as a causal factor for the worse graft
survival in transplants after maintenance dialysis. Evidence
that time on dialysis in itself conferred a higher risk for graft
loss after transplantation came initially from a single-center
study by Cosio et al. who showed that increased time on
dialysis before transplantation was associated with de-
dreased patient and graft survival (3). The argument that
time on dialysis itself is an independent risk factor for graft
loss was strengthened by a subsequent retrospective study
that was based on U.S. Renal Data System (USRDS) data
that showed a clear dose effect of the detrimental effect of
dialysis time on transplant outcomes not only for patient and

graft survival but somewhat surprisingly also for death-cen-
cnwad avaft cnrmrival in hath eadaverie and livine transnlan-

2002
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Copyright © 1980 by The Williams & Wilkins Co. Vol. 29, No. 2

Printed in U.S.A.

DOMINANT EFFECT OF TRANSFUSIONS ON KIDNEY GRAFT
SURVIVAL'

GERHARD OPELZ® AND PAUL 1. TERASAKI

Department of Surgery, UCLA School of Medicine, University of California, Los Angeles, California 90024

SUMMARY

The number of pretransplant blood transfusions influences
the graft survival of cadaver kidney transplants more than
- HLA-A and B matching, preformed lymphocytotoxic anti-
bodies, or center variation. At 1 year the graft survival rate in
patients with more than 20 packed cells transfusions was over
30% higher than that in nontransfused recipients (75 + 5%
versus 41 + 2%, P < 0.0001). Recipients with one packed cell
transfusion had a 59 + 5% 1-year graft survival rate. Frozen
blood and any transfusions given at the time of surgery were
relatively ineffective. Pretransplant pregnancies had no signifi-
cant effect on graft outcome. The improvement effect of trans-
fusions was significant in each of the last four calendar years
(1975, P < 0.001; 1976, P < 0.01; 1977, P < 0.0001; 1978, P <
0.0001). Yet, the percentage of nontransfused recipients has
remained almost unchanged over the years. A preliminary
survey of transplants done from January to April 1379 showed
that one-third of the recipients had not been triRsfused. A
_change in transfusion policy is indicated to improve the results
of cadaver kidney transplantation.

~ The beneficial effect of pretransplant blood transfusions on

transplants done between January 1971 and December 1978
were included. Graft survival rates were computed by actuarial
methods and are expressed as percentage + SE (5). Statistical
significance was calculated by weighted regression analysis (6)
or by Student’s ¢ test method. Technical or nonimmunological
failures were not excluded.

RESULTS

The powerful improvement effect of increasing numbers of
transfusions on graft survival was evident in the entire series of
2,580 recipients, and even more clearly in a subset of 1,852
recipients who had received only packed cell transfusions (Fig.
1). With packed cell transfusions the difference in the graft
survival rates between patients with 0 or >20 units of blood
was 34% at 1 year (41 + 2% versus 75 + 5%, P < 0.0001 by
Student’s ¢ test). The graft survival rates in the intermediate
groups were 58 + 2% in patients with 1 to 5 transfusions, 70 +
3% in patients with 6 to 10 transfusions, and 70 + 5% in patients
with 11 to 20 transfusions (1 to 5 versus >20 transfusions, P <
0.001; 6 to 10 or 11 to 20 versus >20 transfusions, P nonsignifi-

cant).
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HLA-A+B+DR Mismatches
Deceased Donor, First Kidney Transplants 2000-2010
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Pretransplant Risk Assessment
Deceased Donor, First Kidney Transplants 2000-2010
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Machine Perfusion or Cold Storage
in Deceased-Donor Kidney Transplantation

Cyril Moers, M.D., Jacqueline M, Smits, M.D., Ph.D., Mark-Hugo |. Maathuis, M.D., Ph.D., Jlirgen Treckmann, M.D
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The future of marginal kidney repair in the context of
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normothermic machine perfusion

Jenna R. DiRito>? | Sarah A. Hosgood! | Gregory T. Tietjen? | Michael L. Nicholson'

‘Department of Surgery, University of
Cambridge, Cambridge, UK

2Department of Surgery, Yale School of
Medicine, New Haven, CT

Correspondence
Jenna R. DiRito
Email: jrd57@cam.ac.uk

Funding information
National Institute for Health Research Blood

and Transplant Research Unit (NIHR BTRU)
in Organ Donation and Transplantation at
the University of Cambridge

Normothermic machine perfusion (NMP) is a technique that utilizes extracorporeal
membrane oxygenation to recondition and repair kidneys at near body temperature
prior to transplantation. The application of this new technology has been fueled by a
significant increase in the use of the kidneys that were donated after cardiac death,
which are more susceptible to ischemic injury. Preliminary results indicate that NMP
itself may be able to repair marginal organs prior to transplantation. In addition, NMP
serves as a platform for delivery of therapeutics. The isolated setting of NMP obvi-
ates problems of targeting a particular therapy to an intended organ and has the po-
tential to reduce the harmful effects of systemic drug delivery. There are a number of
emerging therapies that have shown promise in this platform. Nutrients, therapeutic
gases, mesenchymal stromal cells, gene therapies, and nanoparticles, a newly ex-
plored modality, have been successfully delivered during NMP. These technologies

may be effective at blocking multiple mechanisms of ischemia- reperfusion injury
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Game-changing kidney
transplant technlque
developed in Toronto hospital

BY JESSICA BRUNO & AMANDA FERGUSON
POSTED FEB 5, 2018 5:00 PM EST LAST UPDATED FEB 5, 2018 AT 7:05 PM EST

LIFE LOCAL

Toronto doctors develop game-changing kidney transplant technique
UNIVERSITY AEAL L INEUWV O SINS
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The procedure works by storing a kidney in a special “soup” of nutrients at body temperature, which
helps restore the kidney before it is transplanted. Doctors can also monitor the organ prior to

transplant.
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Ex vivo Repair of Donor
Lungs for Transplantation
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Background
Article Info

Uterus transplantation is the first available treatment for absolute uterine infertility, which is caused by absence of the uterus or the
S viic: presence of a non-functional uterus. Eleven human uterus transplantation attempts have been done worldwide but no livebirth has

Related Specialty yet been reported.

Collections Mothods
In 2013, a 35-year-old woman with congenital absence of the uterus (Rokitansky syndrome) underwent transplantation of the uterus
in Sahlgrenska University Hospital, Gothenburg, Sweden. The uterus was donated from a living, 61-year-old, two-parous woman. In-
vitro fertilisation treatment of the recipient and her partner had been done before transplantation, from which 11 embryos were
cryopreserved.

Findings k

The recipient and the donor had essentially uneventful postoperative recoveries. The recipient's first menstruation occurred 43 days
after transplantation and she continued to menstruate at regular intervals of between 26 and 36 days (median 32 days). 1 year after
transplantation, the recipient underwent her first single embryo transfer, which resulted in pregnancy. She was then given triple
immunosuppression (tacrolimus, azathioprine, and corticosteroids), which was continued throughout pregnancy. She had three
episodes of mild rejection, one of which occurred during pregnancy. These episodes were all reversed by corticosteroid treatment.
Fetal growth parameters and blood flows of the uterine arteries and umbilical cord were normal throughout pregnancy. The patient
was admitted with pre-eclampsia at 31 full weeks and 5 days, and 16 h later a caesarean section was done because of abnormal
cardiotocography. A male baby with a normal birthweight for gestational age (1775 g) and with APGAR scores 9, 9, 10 was born.

Interpretation

We describe the first livebirth after uterus transplantation. This report is a proof-of-concept for uterus transplantation as a treatment
for uterine factor infertility. Furthermore, the results show the feasibility of live uterus donation, even from a postmenopausal donor.
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Living Donor Uterus Transplantation: A Single
Center’s Observations and Lessons Learned From
Early Setbacks to Technical Success

G. Testa1'*, E. C. Koonz, s Johannesson1'3, estimated blood loss; HIV, human immunod
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Original Clinical Science—Liver

One Hundred Fifteen Cases of Pure Laparoscopic
Living Donor Right Hepatectomy at a Single Center

Kwang-Woong Lee, PhD, MD," Suk Kyun Hong, MD," Kyung-Suk Suh, PhD, MD," Hyo-Sin Kim, MD,? -
Sung-Woo Ahn, MD, Kyung Chul Yoon, MD," Jeong-Moo Lee, MD," Jae-Hyung Cho, MD,' Hyeyoung Kim, MD,
and Nam-Joon Yi, PhD, MD'

I 2018
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Background. The pure laparoscopic approach to donor hepatectomy is being taken more often. However, few centers perform
pure laparoscopic donor right hepatectomy (PLDRH) because it requires a high level of surgical skill. Studies reporting initial out-
comes of PLDRH may prompt further implementation of the technique and help reduce initial learning curves at other transplant
centers. This study reports performance of PLDRH at a single center with extensive experience of adult living donor liver transplan-
tation. Methods. Data from 115 donors (and recipients) who underwent PLDRH between Novermber 2015 and June 2017 were
analyzed retrospectively. Subgroup analysis was performed to compare outcomes between the initial (November 2015 to October
2016) and more recent (November 2016 to June 2017) periods. Results. During the initial period, 3 (2.6%) donors experienced
complications greater than grade lil on the Clavien-Dindo scale. By contrast, no donors developed complications during the recent
period. The operative time (293.6 minutes vs 344.4 minutes; P < 0.001) and hospital stay (7.3 days vs 8.3 days; P = 0.002) were
significantly shorter during the more recent period. Also, Ahemoglobin (Hb)%, calculated as AHb% = [(preoperative Hb — postop-
erative Hb)/preoperative Hb] x 100 (14.9% vs 17.5%; P = 0.042), and Aaspartate aminotransferase (AST)%, calculated as AAST
% = [(peak AST — preoperative AST)/preoperative AST] x 100 (1048.9% vs 1316.6%; P = 0.009), were significantly lower during
the recent period. Conclusions. Pure laparoscopic donor right hepatectomy is both feasible and safe when performed at a cen-

ter experienced in adult living donor liver transplantation. Performance of about 60 PLDRHSs over 1 year is sufficient to standardize
the procedure.

(Transplantation 2018;102: 1878-1884) j
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Renal transplant from infant and neonatal donors is a feasik
option for the treatment of end-stage renal disease but is
associated with increased early graft loss

Imeshi Wijetunga, Clare Ecuyer, Sonsoles Martinez-Lopez, Muhammad Jameel, Richard J. Baker,
Matthew Welberry Smith, Chirag Patel, Michael Weston, Niaz Ahmad 5

First published: 07 July 2018 | https://doi.org/10.1111/ajt.15006
Part of this study was presented as oral presentations at the British Transplant Society (BTS) Meet

Glasgow, 24-26 February 2016, Transplantation Society (TTS) Congress, Hong Kong, 18-22 August :
and BTS Meeting, Brighton, 14-16 March 2018.
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Serum creatinine in recipients of transplants from donors in the large (black) and small (red)
groups. Serum creatinine declined rapidly in both groups during the first year posttransplant,
and there were no significant differences between the groups. Note that the x-axis is

logarithmic [Color figure can be viewed at wileyonlinelibrary.com]
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Twenty-Year Graft Survival and Graft Function
Analysis by a Matched Pair Study Between Pediatric
En Bloc Kidney and Deceased Adult Donors Grafts

Oliver Thomusch, Dietlind Tittelbach-Helmrich, Sebastian Meyer, Oliver Drognitz,
and Przemyslaw Pisarski

Background. Pediatric en bloc kidney grafts, especially those from donors aged younger than 12 months, are still
regarded controversially with respect to long-term graft survival and function as well as the postoperative development
of serious hypertension and proteinuria.

Patients and Methods. This retrospective single-center study analyzed 78 pediatric en bloc kidney grafts transplanted
between October 1989 and December 2008. Mean donor age was 15 months in the pediatric en bloc kidney donor group
and 37.8 years in the matched pair group. The mean follow-up period was 9.3 years (range, 1-19 years). Statistical
analysis was performed using the Kaplan-Meier test for patient and graft survival. Continuous variables were compared
using independent sample ¢ test.

Results. Graft survival for the pediatric donors after 1, 5, and 10 years were 83.1%, 76.0%, 73.9% and for the matched
pair control group 89.6%, 78.7%, and 57.8%, respectively. Serum creatinine levels after 1,5, and 10 years were 1.0, 0.8,
1.1 mg/dL and for the matched pair control group 1.5, 1.7, and 1.6 mg/dL, respectively. No significant long-term
differences were detected between the study cohort groups with respect to the postoperative development of hyperten-

sion and proteinuria.
CODClllSion. (T\fer?]“_ nediatric anhakildh sclnea Gl w bl il Lo LR ALl
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FIGURE 2 Using NPs as a therapeutic agent
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Transplantationszentrum
Freiburg

1968 - 2018

. Nierentransplantationen 3830
. Nierenlebendspenden 471
. Nierentransplantationen bei Kindern 173
. Nierenlebendspenden ABO i 133
. Lebertransplantationen 131
. Pankreas- / Nierentransplantationen 141
. Herztransplantationen 348

. Lungentransplantationen 180
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Original Clinical Science—General

Outcomes of Pediatric ABO-incompatible Living
Kidney Transplantations From 2002 to 2015:

An Analysis of the Japanese Kidney

Transplant Registry

Motoshi Hattori, MD, PhD,' Makiko Mieno, PhD,? Seiichiro Shishido, MD, PhD,3* Atsushi Aikawa, MD, PhD,*
Hidetaka Ushigome, MD, PhD,” Shinichi Ohshima, MD, PhD,® Kota Takahashi, MD, PhD,’
Akira Hasegawa, MD, PhD,® and on behalf of the Japan Society for Transplantation and Japanese Society for
Clinical Renal Transplantation

2018

Background. Extensive data have been accumulated for adults who have undergone ABO-incompatible (ABOI)-living kidney
transplantation (LKT). In contrast, available published data on pediatric recipients who underwent ABOI-LKT from the early to mid-
dle 2000s is very limited. Thus, pediatric ABOI-LKT has remained relatively rare, and there is a lack of large, multicenter data.
Methods. We analyzed data from the Japanese Kidney Transplant Registry to clarify the patient and graft outcomes of pediatric
recipients who underwent ABOI-LKT from 2002 to 2015. A total of 102 ABOi and 788 ABO-compatible (ABQOc) recipients were
identified in this study. All recipients had received basiliximab and a triple immunosuppressive protocol comprising calcineurin inhib-
itors, mycophenolate mofetil, and steroids. The ABOi recipients also received preconditioning therapies including B-cell depletion by a
splenectomy or rituximab treatment and therapeutic apheresis. Results. Death rates for ABOi and ABOc recipients were 0.17
versus 0.17 deaths per 100 patient-years. Graft loss rates for ABOi and ABOc recipients were 1.58 versus 1.45 events per

100 patient-years. No particular causes of death or graft loss predominantly affected ABOi or ABOc recipients. Conclusions.
The results of this registry analysis suggest that pediatric ABOi-LKT can be performed efficiently. Although further studies are
clearly required to perform pediatric ABOI-LKT more safely and less invasively, ABOI-LKT is now an acceptable treatment for pe-
diatric patients with end-stage renal disease.

(Transplantation 2018;102: 1934-1942) /
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Gentechnik
Regenerative Medicine



George Church

GEORGE CHURCH

GreatCSt Hits Professor of Genetics, Harvard Medical School, Boston,

e Developed the first direct genome sequencing and DNA multiplexing methods that led to the first
bacterial genome sequence in 1994 and, in 2008, to next-generation methods

o Spearheaded the Personal Genome Project, a way to engage the public in genomic and health data
sharing

 As part of the BRAIN initiative, developed ways to encode data in DNA formats, including temporal
records of events in living cells

e Intertwined genome reading and writing technologies that led to the largest (~4 million base pairs)
synthetically engineered (recoded E. coli) genome to date

o Pioneered applications of CRISPR for organ transplants, aging reversal, and gene drives to eliminate
malaria and Lyme disease

Keywords:

CRISPR/Cas, genetics & genomics, genome editing, genome sequencing, Genome-Project Write, next-gen sequencing, profile,
synthetic biology



Cascade (CRISPR-associated
complex for antiviral defense)
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https://doi.org/10.1038/s41596-018-0007-8

Directed differentiation of human induced
pluripotent stem cells into mature kidney
podocytes and establishment of a Glomerulus

Chip

Samira Musah?, Nikolaos Dimitrakakis', Diogo M. Camacho®’, George M. Church"* and
Donald E. Ingber">**

Protocols have been established to direct the differentiation of human induced pIuri|?ot.ent stenT (iPS) cel!s into .ne!:hron
progenitor cells and organoids containing many types of kidney cells, but .it has been difficult to direct t!1e differentiation of
iPS cells to form specific types of mature human kidney cells with hig!1 yu.eld. Here, we describe a detanlec.l pro.tocol for the
directed differentiation of human iPS cells into mature, post-mitotic kldne)! glom.erulal: podocytes with I:ngh (>9QA>)
efficiency within 26 d and under chemically defined conditions, without genetic .m?mpul?tlons or subpopulation .selegtlon.
We also describe how these iPS cell-derived podocytes may be in.duced to f.on.n within a microfluidic organ.-on-af-chl:p (ki ;gan
Chip) culture device to build a human kidney Glomerulus Chip that mimics the structure and function o the kidney

: s vi ithi I i i i i lls). The podocyte differentiation protocol
all in vitro within 35 d (starting with undifferentiated iPS ce . . . N p
glom.erm?r_:.a.p:l.lna t‘.’..f...:..,, :DC ~alle and the develonment of a Glomerulus Chip requires some experience with building ?"d
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BODY BUILDER Atala feeds a
Dialysis costs $200,000 a
year,” he says. “Even if it cost Atala has been developing the procedure for 16
ﬂoo,mbm.m. yeafs,bmhebecarmﬂ\etoastofmehdwwﬁﬁs
vouldn’t that be worth it? year when he announced the first successful trans-

plant of lab-grown organs into humans. Seven vok-
unteers received the organs—new bladders—begin-
ning in 1999, and today all report improved urinary
control. Aithough the bladder is perhaps the sim-
plest organ to replicate because it lacks blood ves-
sels, Atala’s achievement paves the way for creating
far more complex body parts, such as livers and kid-
neys. “The current organ shortage is a public health
asis,” he says. “People are living longer, and there
aren’t enough organs to go around. That brings up
the question, ‘Can we grow them instead?” *

Atala has been wrestiing with that very question
for 20 years. The soft-spoken researcher attended
medical school at the University of Louisville, where
he spedialized in urology. Struck by the ineffective-
ness of standard bladder-repair procedures—intes- |
tinal tissue grafts that heightened cancer risks—he |
resolved to improve on the technique. In 1990 he |
became a research fellow at Children’s Hospital in |
Boston and set about developing a prototype for

“PEOPLE ARE
LIVING LONGER,
AND THERE AREN’T
ENOUGH ORGANS
TO GO AROUND.”

on similar tissue-engineering projects, he kept fac-
ing the same bugaboo: When he tried to grow

and grow for only a few days or weeks before dying
off. After years of trial and emror, he hit on a solu-
tion: harvesting younger cells. “We used the layer of

cells at the very, very base of the bladder,” he

explains. “Once we started working with them, we
were able to grow enough bladder cells to cover a
football field in 60 days.”
The IRM is now collaborating with local biotech
A doctor’s quest to grow body parts from Wmd- Aﬂ:mua:m bm,g“ honge s
iti i dinical trials s to manu-
scratch could spell the end of waiting lists e e g PR
replicating more than 20 kinds of tissues and
muouuuuummmmmpammmdm mmﬂgmmm&nmm
acwalivhg.hunmagans.StephtohisofﬁceatWakeFaestUniversity’s vastsmdsofbloodvsselsradeﬂnaeagmsae
ksﬁmteforRegmeraﬁveMedidne(RM).wheteﬂ\eA&year-ddﬁsxeengi- eae&@ydﬁalthogmyndwel@.heﬂﬂ:sn
neerstirectamdyw'ﬂﬁndasiteofdinate-conmleddmd\edze anznwdsmsmmmm
. _» '. » *_ (] 2
ofhotelmfndgalnsdespheresofhurmbladdercelsrwbhg you‘reuyi\gmmgaa .Rtsfmgaa _ s 54
i market,” he says, “but not when you're dealing
with patients’ lives. “—ELIZABETH SVOBODA

Need a New Organ? Surgeon Anthony
Atala Sees a Future Where You Can
Simply Print It Qut

When you can order a new body part online, you'll have this doctor
to thank

@® Merken

| —
e .

POPSCI INNOVATOR

Anthony Antala (Alex Boerner)




Engineering a Heart Valve
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WAKE FOREST INSTITUTE FOR REGENERATIVE MEDICINE
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Startseite » Wissen » Fortschritte bei Organspende : Pavian tiberlebt halbes Jahr mit Schweineherz
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s
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Fiinf-Stunden-OP fiir ein neues Lacheln
Australierin erhélt Oberkiefer aus dem
3D-Drucker

Mittwoch, 05. Dezember 2018

Zwei Monate nach Sojus-Fehlstart
Ablosung fiir Alexander Gerst erreicht

Fortschritte bei Organspende
Pavian iiberlebt halbes Jahr mit Schweineherz

Im Rahmen einer Studie transplantiert ein deutsches Forscherteam Schweineherzen in BILDERSERIEN
die Kérper von fiinf Pavianen. Mit Erfolg: Die Affen vertragen die neuen Organe. Die
Experten sprechen von einem Meilenstein fiir die Zukunft der Organspende fiir
Menschen.
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Critical pathways for organ donation from ventilated patients

POSSIBLE DECEASED ORGAN DONOR®

Mechanically ventilated patient with a devastating brain injury or lesion, apparently medically suitable for organ donation

*
NOTE: The “dead donor rule” must be respected. That is, patients may only become donors after death, and the recovery of organs must not cause a donor's death.

Donation after Circulatory Death (DCD)

Treating physician
to identify/refer a potential donor

POTENTIAL DCD DONOR

A person in whom the cessation of circulatory
and respiratory functions is anticipated to
occur within a time frame that will enable

organ recovery.

ELIGIBLE DCD DONOR

A medically suitable person who has been
declared dead based on the irreversible
absence of circulatory and respiratory functions
as stipulated by the law of the relevant
jurisdiction, within a time frame that enables

organ recovery.

ACTUAL DBD DONOR

A consented eligible donor:
A.In whom an operative incision was made
with the intent of organ recovery for the
purpose of transplantation.
and/or
B.From whom at least one organ was
recovered for the purpose of transplantation.

v

UTILIZED DCD DONOR

An actual donor from whom at least one organ
was transplanted.

Organ donation may occur from patients whose circulatory de

Reasons why a potential donor
does not become a utilized donor

System
« Failure to identify/refer a potential or eligible donor
« Brain death diagnosis could not be confirmed

(e.g does not fulfill criteria) or completed

(e.g., lack of technical resources or clinician
to make diagnosis or perform confirmatory tests)

« Circulatory death not declared within the
appropriate time frame.

« Logistical problems (e.g. no recovery team)

- Lack of appropriate recipient (e.g. child, blood type,
serology positive)

Donor/Organ
« Medical unsuitability (e.g. serology positive, neoplasia)

« Haemodynamic instability / unanticipated cardiac
arrest

« Anatomical, histological and/or functional
abnormalities of organs

« Organs damaged during recovery

- Inadequate perfusion of organs or thrombosis
Permission

« Expression intent of deceased not to be donor

« Relative’s refusal of permission for organ donation

« Refusal by coroner or other judicial officer to allow
donation for forensic reasons

Donation after BrainDeath (DBD)

POTENTIAL DBD DONOR
A person whose clinical condition is
suspected to fulfill brain death criteria.

!

ELIGIBLE DBD DONOR

A medically suitable person who has been
declared dead based on neurologic criteria
as stipulated by the law of the relevant
jurisdiction.

v

ACTUAL DBD DONOR

A consented eligible donor:
A.In whom an operative incision was made
with the intent of organ recovery for the
purpose of transplantation.
and/or
B.From whom at least one organ was
recovered for the purpose of transplantation.

v

UTILIZED DBD DONOR

An actual donor from whom at least one
organ was transplanted.

ath is not anticipated and from patients with no devastating brain injury



Harvard Medical School Annual Bioethics Conference

DEFINING DEATH

Organ transplantation and the 50-year legacy
of the Harvard report on brain death
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The biology of brain injury

Uninjured brain

Minimally conscious state

Permanent vegetative state

Brain death

Necrotic (liquefied) brain

laany

Intermittently or partially
conscious

Irreversible unconsciousness

Irreversible apneic
unconsciousness

No function

CENTER FOR
BIOETHICS

HARVARD MEDICAL SC HOQOL
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While the ‘line’ between life and death continues
to be contested, organ replacement technologies

have profoundly changed our biological
understanding of life and death.

Ventricular Assist Devices

ECMO (e.g. Berlin Heart)
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Canadian Blood Services
nciété canadienne du sang

International Guidelines for the
Determmatlon of Death =
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Operational Definition of Human Death

“Death occurs when there is permanent loss of capacity
for consciousness and loss of all brainstem functions.
This may result from permanent cessation of circulation
and/or after catastrophic brain injury.

In the context of death determination, ‘permanent’
refers to loss of function that cannot resume
spontaneously and will not be restored through
intervention.”

2012
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Diagnostik des irreversiblen Hirnfunktionsausfalls
ab Beginn des dritten Lebensjahres

l. Voraussetzungen
e akute schwere Hirnschadigung
e keine anderen Ursachen der Ausfallsymptome des Gehirns

II. klinische Symptome
Koma

i
Hirnstamm-Areflexie*'

M. Irreversibilitﬁtsnachweis*3

Diagnostik des irreversiblen Hirnfunktionsausfalls
bis zum vollendeten zweiten Lebensjahr

l. Voraussetzungen
e Alter > 37 Schwangerschaftswochen postmenstruell

e akute schwere Hirnschadigung
e keine anderen Ursachen der Ausfallsymptome des Gehirns

Il. klinische Symptome Il. erganzende

Koma Untersuchung
+

(EEG, FAEP,
Doppler-/Duplexsonografie,
Perfusionsszintigraﬂe*s)

IIl. Irreversibilitatsnachweis (klinisch und apparativ)

primare
supratentorielle
Hirnschadigung

nach=12h

erganzende
Untersuchung
(EEG, SEP oder
FAEP, Doppler-/
Duplexsonografie,
Perfusions-
szintigrafie, :
CT-Angiografie™’)

sekundare
Hirnschadigung

primare
infratentorielle
Hirnschadigung

obligat,
keine Wartezeit

nach=72h erforderlich

erganzende
Untersuchung

(EEG, Doppler-/
Duplexsonografie,
Perfusions-
szintigrafie,
CT—Angiografie*4)

klinische
Symptome

Neugeborenes
bis 28 Tage

nach=272h

klinische
Symptome
Koma
+

Hirnstamm-Areflexie
+

Apnoe*2

Kind

29 Tage bis vollendetes

zweites Lebensjahr

nach =24 h

erganzende
Untersuchung

nd (EEG, FAEP,
Doppler-/
Duplexsonografie,
Perfusionsszintigrafie*’)

=

2018
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Crossover Renal Transplantation: Hurdles to Be Cleared!

G. Thiel, P. Vogelbach, L. Giirke, T. Gasser, K. Lehmann, T. Voegele, A. Kiss, and G. Kirste

NRELATED living kidney donor transplantation, or
better, emotionally related donation, is becoming
increasingly popular. The main reasons are (1) the increas-
ing demand for renal transplantation, (2) the good results
of emotionally donated kidney transplantation, (3) the high
motivation to donate a kidney to the sick spouse, and (4)
the stagnating or even decreasing supply of cadaveric
organs.

The numerical trend in the international CTS Study
kindly supplied by Prof. G. Opelz shows decreasing num-
bers between 1988 and 1998 for cadaveric (minus 21%) and
live donated related kidney transplantation (minus 16%),
but increasing figures for unrelated live donated kidney
transplantation (plus 66%) (Table 1). Even if we assume
that the decline in cadaveric and living related donor kidney
transplantation was mainly due to the lower numbe'r.of
reporting centers, the opposite increase of unrelated living
kidney remains remarkable. .

Not all countries participate in emotional living l'cldney
donation, owing to profound legislative differences in Eu-
rope, where, for example, unrelated emotional living dona-
tion is forbidden in France, but accepted in the clpsest
neighboring countries such as Germany, Italy, and Switzer-

land. Transplantation laws originally designed to avoid
e e s e Tk L S A T L thC unlntended

Table 1. Reported Kidney Grafts in the CTS Study (G. Opelz)
%

Kidneys Grafted and Reported 1988 1998 Change
Cadaveric 21,814 17,178 —-21%
Related live donors 4,751 3,989 -16%
Unrelated live donors 896 1,484 66%
Total renal grafts 27,461 22,651 -18%

can be bypassed by crossover transplantation, an elegant
solution for both pairs.

The idea for such kidney exchange was originally postu-
lated by Felix Rapaport in 1986 but experienced only years
later in South Korea,>*® where because of cultural and
religious reasons the organ exchange between living donors
is easier to accept than the concept of brain death and
cadaveric donation.

The contrary was the case in Europe in 1986, where
Rapaport’s idea had little chance to become accepted,
because any form of unrelated living donation was thought
to be unethical by most transplant centers. Looking back,
the reasons for disapproval were not really based on strong
ethical arguments. Adhering to traditional opinion and also

some rigidity when confronted with new concepts played a
mare imnortfant role
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Fig 1. Constellation for cross-over transplantation.
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Fig 4. Constellation for cross-over transplantation.
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Italy Recommends Global Kidney Exchange to

the World Health Organization

n January 2018, Italy recommended a

(WHO).! The recommendation was part
of a collection of statements submitted by
Member States and other participants of the
142nd session of the WHO Executive Board.

Michael Rees, MD, PhD, a kidney trans- :

plant surgeon at the University of Toledo

a Nobel Prize—winning economist at Stanford

University in Palo Alto, California, launched

implemented around the world.

The statement from Italy represents a
significant endorsement of GKE. It notes that
internationally, 2 million to 7 million people die

proposal foska global kidney exchange
(GKE) to the World Health Organization :

: annually from kidney failure, and that kidney :
disease and other noncommunicable diseas-
: eshave replaced communicable diseases as
: the most common causes of premature death :
: worldwide. However, as billions of dollars
are spent in low/middle-income countries
: (LMICs) to reduce the burden of communi-
cable diseases, significantly less is spent on
: noncommunicable diseases such as kidney :
Medical Center in Ohio, and Alvin Roth, PhD, : failure. The statement asserts that not only
Is transplantation the preferred treatment
: for kidney failure, but that kidney exchange
GKE to address the reality that poverty is the
biggest global barrier to transplantation and to
develop a means for poor people from devel-
oping countries to donate and receive organs.?
Atits core, GKE is a system to support trans-
plant surgeons in their efforts to help people
who are not only very sick and dying, but also
too poor to afford dialysis. The systemis also
controversial in the transplantation commu-
nity and has been associated with logistical
barriers. Even so, Dr. Rees and Dr. Roth remain :

dedicated to seeing the system developed and :

kidneys are incompatible with loved ones to

compatible with the people they love.

statement referred to GKE, noting that such
program allows patients to receive a compat
ible kidney from another patient’s donor. Th
statement also noted that the savings attaine
in high-income countries could supportlong

i term care of the LMIC donor and recipient i
makes it possible to extend the reach of living
donation, and for healthy living donors whose
: Statement of the Declaration of Istanbu
exchange their kidneys for those that are :
: tions to the proposed GKE Program.?

The first of Italy’s action items stated, i
“We encourage WHO to include organs and
in particular kidney transplantation in its
program as we believe that oversight, coop-
eration and assistance of the WHO to carry
ot progrgm Wltl? Strong, mtema,t'onal 3. Declaration of Istanbul Custodian Group. Statement o
governance thatis consistent with the highest :
ethical and legal standard, and that carefully
approves participating countries, facilities,
healthcare providers and patient-donor pairs
should be conceived and implemented.” Italy’s

their home country.
This request sits in conflict with the 201

Custodian Group concerning ethical objec
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Deceased Donor Organ Transplantation
Performed in the United States for Noncitizens

and Nonresidents

Francis L. Delmonico, MD, ' Susan Gunderson, MHA, " Kishore R. lyer, MBBS, FRCS, ' Gabriel M. Danovitch, MD,
Timothy L. Pruett, MD," Jorge D. Reyes, MD, ' and Nancy L. Ascher, MD, PhD'

Cbstract: Since 2012, the Organ Procurement and Transplantation Network (OPTN)/United Network for Organ Sharing (UNOS)
has required transplant centers to record the citizenship residency status of patients undergoing transplantation in the United
States. This policy replaced the 5% threshold of the non-US citizen/nonresidents (NC/NR) undergoing organ transplantation that
could result in an audit of transplant center activity. Since April 1, 2015, the country of residence for the NC/NR on the waitlist has
also been recorded. We analyzed the frequency of NC/NR deceased donor organ transplants and waitlist registrations at all
US transplant centers by data provided by UNOS for that purpose to the UNOS Ad Hoc International Relations Committee.
During the period of 2013 to 2016, 1176 deceased donor transplants (of all organs) were performed in non-US citizen/non-US
resident (NC/NR) candidates (0.54% of the total number of transplants). We focused on high-volume NC/NR transplant centers
that performed more than 5% of the deceased donor kidney or liver transplants in NGC/NR or whose waitlist registrants
exceeded 5% NC/NR. This report was prepared to fulfill the transparency policy of UNOS to assure a public trust in the distribution
of organs. When viewed with a public awareness of deceased donor organ shortages, it suggests the need for a more compre-
hensive understanding of current NC/NR activity in the United States. Patterns of organ specific NC/NR registrations and trans-
plantations at high-volume centers should prompt a review of transplant center practices to determine whether the deceased
donor and center resources may be compromised for their US patients. | |

| (Transplantation 2018;102: 1124-1131) e e g
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