ORGAN SHORTAGE: THE SOLUTIONS



Transplantation and Clinical Immunology
Symposia Fondation Marcel Mérieux

VOLUME 26




Organ Shortage: The
Solutions

Proceedings of the 26th Conference on
Transplantation and Clinical Immunology,
13—15 June 1994

organized by
Fondation Marcel Mérieux and Université Claude Bernard-Lyon |

Edited by

J.L. Touraine

J. Traeger

H. Bétuel

J.M. Dubernard
J.P. Revillard
C. Dupuy

SPRINGER-SCIENCE+BUSINESS MEDIA, B.V.



Library of Congress Cataloging-in-Publication Data

Conference on Transplantation and Clinical Immunology (26th : 1994)
Organ shortage : the solutions : proceedings of the 26th
Conference on Transplantation and Clinical Immunology, 13-15 June
1994 / edited by J.L. Touraine ... [et al.].
p. cm. -- (Transplantation and clinical immunology ; v. 26)
Includes bibliographical references and index.
ISBN 978-94-010-4091-4 ISBN 978-94-011-0201-8 (eBook)
DOI 10.1007/978-94-011-0201-8
1. Donation of organs, tissues, etc.--Congresses.
2. Transplantation of organs, tissues, etc.--Congresses.
3. Donation of organs, tissues, etc.--Social aspects—--Congresses.
4. Transplantation of organs, tissues, etc.--Congresses.
I. Touraine, J. L. (Jean Louis) II. Title. III. Series.
RD120.7.I56a vol 26
[RD1289.5]
617.9'5 s--dc20
[362.1'783] 94-37471

ISBN 978-94-010-4091-4

Printed on acid-free paper

All Rights Reserved

© 1995 Springer Science+Business Media Dordrecht
Originally published by Kluwer Academic Publishers in 1995
Softcover reprint of the hardcover 1st edition 1995

No part of the material protected by this copyright notice may be reproduced in any
form or by any means, electronic or mechanical, including photocopying, recording or
by any other information storage and retrieval system, without written permission from

the copyright owner.



Table of Contents

List of Contributors
Part 1: Organ shortage in various countries

1. How severe is organ shortage in Eurotransplant?

G.G. Persijn, J. de Meester, B. Cohen

2. Organ shortage in France: present status, causes and the future
J.P. Romano

. Is there a shortage of organs in Argentina?
P.M. Raffaele

. How to increase the search for organs in Argentina within the
respect of ethics
A. Fagalde

. Effect of transplantation laws on organ procurement
P. Michielsen

. Causes and socio-psychological dimensions in donation refusal
J. Traeger, 1.J. Colpart

. Disappointing rate of altruism in the population
G. Schiitt, G. Duncker

Part 2: Expanding the donor pool

8. Organ procurement from non-heart-beating donors

J.W. Daemen, Y. Ming, G. Kootstra

19

27

33

41

49

53

55



vi

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Table of contents

Heart transplant from non-beating heart donor: past experience
and report of one clinical case
G. Dureau

Total body cooling for organ procurement
R. Valero, M. Manyalich, C. Cabrer, L. Salvador, L.C.
Garcia-Fages

The living donor program in Scandinavia
U. Backman, D. Albrechtsen, H. Lekkegaard, K. Saalmela

Pancreas transplants from living related donors
R.W.G. Gruessner, J.S. Najarian, A.C. Gruessner,
D.E.R. Sutherland

Expanding the donor supply by using high risk donors: the use
of pulsatile kidney perfusion for evaluation of high risk kidney
donors

R.J. Tesi, E.A. Elkhammas, E.A. Davies, M.L. Henry,

R.M. Ferguson

Relative effect of HLA matching and cold ischemia time
J.Yuge, P.I. Terasaki

Are kidneys of very young donors suitable for transplantation?
P. Cochat, L. Dubourg, A. Hadj-Aissa, M. Dawahra, M.H. Said,
L. David

Organ procurement from cadaveric children
H. Nivet, C. Cheliakine, S. Benoit, G. Deschénes, Y. Lebranchu

Influence of donor age on the result of heart transplantation
G. Dureau, J.P. Gare, M. Chuzel, O. Jegaden, J.F. Obadia,
J.F. Chassignolle, P. Mikaeloff

Results of kidney transplantation using high risk donors
D. Cantarovich, M. Giral, M. Hourmant, J. Dantal, G.
Blancho, G. Karam, J.N. Le Sant, P. Daguin, J.P. Soulillou

Anesthesia and resuscitation of the genetically related living
donor in liver transplantation

D. Gille, O. Boillot, M.C. Graber, P. Sagnard, C. Beaude,
B. Chabrol, C. Kopp, D. Long, B. Delafosse, G. Bagou

61

67

73

77

85

93

99

103

111

121

127



Table of contents vii

Part 3: Optimization of organ procurement

20.

21.

22.

23.

24.

25.

26.

27.

28.

Potential donors and brain death epidemiology in the region of
Madrid
A. Navarro

Logistics and management for improvement of multiorgan
procurement from potential brain dead donors

J.J. Colpart, B. Guillot, G. Saury, B. Maillefaud, B. Bouttin,
A. Marion, D. Minarro, C. Micaud, J.F. Moskovtchenko

Optimal use of cadaver kidneys for transplantation
G. Opelz, Th. Wujciak

Organ procurement in Spain: the national organization of
transplantation
R. Matesanz, B. Miranda, C. Felipe, M.T. Naya

Integrated ways to improve cadaveric organ donation
B. Miranda, R. Matesanz, C. Filipe, M.T. Naya

Training the Transplant Procurement Management (TPM)
coordinator

M. Manyalich, C.A. Cabrer, L.C. Garcia-Fages, R. Valero,
L. Salvador, J. Sanchez

Surgical optimization of multi-organ procurement
M. Dawahra, X. Martin, P. Cloix, L. Tajra, J.M. Dubernard

The place of anatomy in liver transplantation: multiplicity of
possibilities and optimization of the utilization of cadaveric and
living donor’s organs

T. Van Minh

Detection of anti-HLA class 1 IgG antibodies by ELISA
I. Mercier, L. Glanville, L. Ellingson, L. Igoudin,
N. Vanpouille, A. Segers, P. Pouletty, R. Buelow

Part 4: Ethics and recipient selection

29.

The foundations of the right to be grafted
A.M. Moulin

133

135

143

161

167

179

191

197

207

213

221

223



viii

30.

31.

32.

33.

34.

35.

36.

37.

Table of contents

The graft survival curve: Ideology & rhetoric — Part II
R.D. Guttmann

The nature of the selection of candidates for cardiac transplant
S. Wait, R.D. Guttmann, J.J. Caro

Should we review the indications for transplants because of the
shortage of organs?
P. Deteix

Can we select candidates for combined kidney and heart or liver

transplantation?

J.L. Garnier, A.C. Marrast, C. Pouteil-Noble, X. Martin,

G. Dureau, G. Champsaur, J. Ninet, P. Boissonnat, J.P. Gare,
P. Chossegros, J.M. Dubernard, J.L. Touraine

When to refer a patient for lung transplantation
1. Paradis, J.D. Manzetti, D.E. Foust, G.S. Bauldoff,
B.P. Griffith

Must the choice of surgical procedure for lung transplantation
be guided by organ shortage?
J.F. Mornex, M. Bertocchi, T. Wiesandanger, F. Thévenet

Is cardiac transplantation justified in patients over 60 years of
age?

J. Robin, J. Ninet, E. Bonnefoy, J. Neidecker, P. Boissonnat,
G. Champsaur

The media and organ shortage
B. Cuzin, J.M. Dubernard

Part S: Alternatives to human organ transplant

38.

39.

40.

Gene therapy as an alternative to organ transplantation?
H. Gilgenkrantz

Xenochimerism and tolerance
M. Sykes

Transgenic pigs and xenotransplantation
C.A. Carrington, E.C. Cozzi, G.A. Langford, A.C. Richards,
A. Rosengard, N. Yannoutsos, D.G. White

235

243

253

261

267

277

281

287

295

297

301

309



Table of contents

41. The endothelial cell as a target of xenogeneic hyperacute
rejection
Y. Calmus, J. Cardoso, L. Gamblez, Ch. Chéreau, D. Houssin,
B. Weill

Part VI: Posters
ORGAN DONATION

The follow up of the French grafts
Ph. Romano, M. Busson, J. Hors

Outcome of 490 kidneys procured from brain dead donors in one
center

G. Benoit, P. Blanchet, D. Devictor, H. Bensadoun, C. Richard,
J. Depret, A. Decaux, J. Decaris, B. Charpentier

Organ shortage and a local waiting list allow a local kidney
allocation policy to ensure both short ischemia time and good
HLA-1, B, DR matching

E. Bertoni, P.L. Tosi, S. Bandini, A. Rosati, F. Pradella,

P. Mattiuz, G. Taddei, G. Nicita, M. Salvadori, P. Rindi,

G. Rizzo, M. Carmellini, F. Mosca

France transplant regional transplant coordination unit °3
J.J. Colpart, B. Guillot, G. Saury, B. Maillefaud, B. Bouttin,
A. Marion, D. Minarro, C. Micaud, J.F. Moskovtchenko

The organizative transplant model in Catalonia: The O.CAT.T
E. Fernandez, M.T. Aguayo, M.A. Viedma, J.M. Via

P.H.S.P.O.
C. Boisriveaud, Ph. Romano

Healthcare on the worksite: A strong means of communication to
promote organ donation
J.C. Drouet and coll., J. Borsarelli and coll., M. Blangero, G. Botti

Aspects of the legal regulation of living donor transplantion within
Europe
A. Garwood-Gowers, D. Price, A. Lea, P. Donnolly

A European Multicenter study of transplantation from living donors
A. Lea, D. Price, A. Garwood-Gowers, P. Donnolly

X

317

327

328

329

330

331

332

333

334

335



x Table of contents

Kidney transplantation from living related donors
C. Mouquet, H. Benalia, B. Barrou, J. Luciani, M.O. Bitker,
P. Viars

Role of the donor in the post transplant renal function
L. Dubourg, P. Cochat, A. Hadj-Aissa, B. Parchoux, X. Martin,
L. David

Older living related and cadaveric donors in renal transplantation
D. Gakis, V. Papanikolaou, A. Papagiannis, G. Imvrios,
D. Takoudas, A. Antoniadis

The high risk donor in kidney transplantation. Effect of sex and age
on the long term graft outcome
P. van Steenberge, P.P. Mulder, J.N. Ijzermans, W. Weimar

The lack of donor or lack of understanding and cooperation results
of the attitude survey among public medical and nursing profession
J. Walaszewski, W. Rowinski, M. Lao, G. Michalak, B.
Barcikowska

ORGAN PRESERVATION, SURGICAL TECHNIQUES AND
IMMUNOLOGICAL PROTOCOLS

Jugular oxymetry and brain death during intensive care of comatose
patients
B. Page

Modifications of UW solution can improve metabolic and cellular
protection of hearts during long term hypothermic storage:
Evaluation by P-31 magnetic resonance spectroscopy and
biochemical analyses

M. Bernard, T. Caus, M. Sciaky, J.R. Monties, P.J. Cozzone

Hypophysis thyroid axis distrubances in human brain dead donors
J.J. Colpart, S. Ramella, M. Bret, B. Coronel, D. Dorez,
A. Mercatello, A. Hadj-Aissa, J.F. Moskovtchenko

Normothermic preservation of “‘multiple organ blocks” with a new
perfluorooctyl bromide emulsion

E.J. Voiglio, L. Zarif, F. Gorry, M.P. Krafft, J. Margonari,

S. Balter, X. Martin, J.G. Riess, J.M. Dubernard

336

337

338

339

340

343

344

345

346



Table of contents xi

Evaluation of a high sodium-low potassium cold-storage solution
using the isolated perfused rat kidney

S.G. Ramella, A. Hadj-A—ssa, A. Barbieux, J.P. Steghens,

J.J. Colpart, P. Zech, N. Pozet

Organ preservation by vitrification
J.L. Descotes, E. Payen, E. Chapelier, J.J. Rambeaud

Immunological factors together with ischaemia result in primary non-
function of cadaveric kidney grafts

B. tqgiewska, M. Pacholczyk, W. Rowiriski, K. Ostrowski, S. Cajzner,
J. Wataszewski

The new technique of rapid en bloc removal of both kidneys in non-
heart beating donors
Z.L. Min, LM. Wang

The anatomic feasibility studies on the technique of splitting-liver
transplantation (SLT)
Z.X. Wen, S.S. Xia, D.G. Liu

Combined kidney transplantation (Tx) with heart, liver or pancreas
A.C. Marrast, J.L. Touraine, J.M. Dubernard, G. Dureau,

O. Boillot, J.L. Garnier, J. Finaz, C. Pouteil-Noble, P. Paillard,
N. Lefrancois

Combined hepatic and renal transplantation in primary
hyperoxaluria type I: Report of four cases
A. Déglise-Favre, G. Manganella, D. Samuel, H. Bismuth

RISKS, COMPLICATIONS AND TREATMENTS IN GRAFT
RECIPIENTS

HCV RNA in patients undergoing kidney transplantation
G. Lunghi, A. Archenti, R. Cardone, A. Aroldi, A. Pagano

Indication for transplant and efficacy of itraconazole in aspergillus
fumigatus infection reconsidered

L. Van Elsland, E. Cassuto-Viguier, J.R. Mondain, J.C. Bendini,
J. Bracco, M. Gari-Toussaint, M. Franco, H. Gaid, D. Barrillon

Out-center dialysis and renal transplantation
E. Delawari, M. Laville, W. Arkouche, E. Abdullah, R. Sibai,
J. Traeger

347

348

349

350

351

352

353

357

358

359



xii Table of contents

Spontaneous regression of a metastatic adenocarcinoma transmitted
by a cadaver kidney graft: Support for “immunotherapy’?
F. Vincent, V. Levy, D. Glotz, A. Duboust, J. Bariety

Posttransplant malignant lymphomas (PTL) treated with
doxorubicin-based chemotherapy

M. Altieri, F. Maloisel, R. Herbrecht, C. Sosa, M.P. Chenard,

B. Lioure, M.L. Woehl-Jaegle, B. Ellero, K. Boudjema, D. Jaeck,
F. Oberling, Ph. Wolf

Malignancies in children with renal replacement therapy (RRT)
S. Carl, M. Wiesel, A.M. Wingen, O. Mehls, G. Staehler

Endothelial activation in xenografts’ rejection: Evaluation of the
role of heparan-sulphate

R. Di Stefano, G. Bonanomi, M. Scavuzzo, A. Pinna, D. Donati,
F. Mosca

Systemic IL-10 release, after a single pre or per operative large dose
of ATG-fresenius in human kidney transplantation

Y. Saint Hillier, B. Hory, E. Racadot, C. Bresson, D. David,
F.A.L. Freijat, P. Vautrin, V. Fournier, E. Berger, M. Jamali

Prolongation of skin allograft survival in mice following
administration of new 20-epi vitamin D3 analogues
R. Pamphile, P. Veyron, L. Binderup, J.L. Touraine

A model for self tolerance induction based on intrathymic anergy,
reversible in the absence of the tolerogen
A. Aitouche, J.L. Touraine

SUPPLEMENTAL POSTERS

Breaking the donor age barrier to face the organ shortage in liver
transplantation

L. Aldrighetti, LR. Marino, HR. Doyle, C. Doria, C. Scotti-Foglieni,
J.A. Kovalak, A.G. Tzakis, J.J. Fung, T.E. Starzl

Successful transplantation of pediatric donor kidneys in adult recipients
G. Kirste, M. Bliimke, P. Pisarski

Public campaign to increase donor availability in a regional transplant
center
G. Kirste, M. Bliimke, F. Schaub, R. Dreier

360

361

362

363

364

365

366

369

371

372



Table of contents xiii

Morphologic findings in baseline renal transplant biopsies
R. Cahen, F. Dijoud, C. Couchoud, M. Devonec, P. Trolliet,
P. Adeleine, J.P. Fendler, P. Joubert, P. Perrin, B. Frangois 373

Systemic IL-10 release, after a single pre- or per-operative large dose

of ATG-fresenius in human kidney transplantation

Y. Saint Hillier, B. Hory, E. Racadot, C. Bresson, D. David,

F. Al Freijat, P. Vautrin, V. Fournier, E. Berger, M. Jamali, H. Bittard 374

The feasibility of organ preservation at warmer temperatures
L. Brasile, J. Clarke, E. Green, C. Haisch 375

In Situ preservation without traditional hypothermia
L. Brasile, J. Clarke, E. Green, C. Haisch 376

Name Index 377



List of contributors

U. BACKMAN
Department of Medicine
Renal Unit

University Hospital

S 751 85 Uppsala
Sweden

O. BOILLOT

Pavillon V

Hopital Edouard Herriot
Place d’ Arsonval

69374 Lyon 3

France

Y. CALMUS

Groupe Hospitalier Cochin

Clinique Chirurgicale

27 Rue du Fbrg St Jacques

75679 Paris 14
France

D. CANTAROVICH
Service Transplantation et
Réanimation

Hopital Necker

161 Rue de Sevres

75743 Paris

France

C.A. CARRINGTON
Department of Surgery
University of Cambridge Clinical
School

Douglas House

18 Trumpington Road
Cambridge CB2 2AH

UK

G. CHAMPSAUR

Chirurgie Vasculaire et Cardiaque
Hopital Cardio-Vasculaire et
Pneumologique Louis Pradel

28 Av. du Doyen Lépine

69500 Bron

France

P. COCHAT

Pavillon S-Néphrologie
Hopital Edouard Herriot
Place d’ Arsonval

69437 Lyon 3

France

J.J. COLPART

Pavillon P

Hopital Edouard Herriot
Place d’Arsonval

69437 Lyon 3

France



xvi  List of Contributors

B. CUZIN

Pavillon V

Hopital Edouard Herriot
Place d’ Arsonval

69437 Lyon 3

France

M. DAWAHRA
Pavillon P

Hopital Edouard Herriot
5 Place d’Arsonval
69437 Lyon 3

France

P. DETEIX

Service de Néphrologie
CHRU de Clermont-Ferrand
Hopital Gabriel Montpied
Place Henri Dunant — BP. 69
63003 Clermont Ferrand
France

JM. DUBERNARD
Pavillon V

Hopital Edouard Herriot
Place d’ Arsonval

69437 Lyon 3

France

G. DUREAU

Chirurgie Vasculaire et Cardiaque

Hopital Cardio-Vasculaire et
Pneumologique Louis Pradel
28 Av. du Doyen Lépine
69500 Bron

France

A.FAGALDE
La prida

54500 Cordoba
Argentina

J.L. GARNIER
Pavillon P

Hopital Edouard Herriot
Place d’ Arsonval

69437 Lyon 3

France

H. GILGENKRANTZ
CHU Cochin

Inserm U 129

24 Rue du Fbg St Jacques
75014 Paris

France

R. GRUESSNER

Department of Surgery
Medical School

University of Minnesota
Philipps-Wagensteen Building
516 Delaware Street S.E.
Minneapolis MN 55455

USA

R.D. GUTTMANN

Centre d’ Immunobiologie Clinique

et de Transplantation Université McGill
687 Avenue des Pins Quest

Montréal Québec H3A 1Al

Canada

D. HOUSSIN

Clinique Chirurgicale
Groupe Hospitalier Cochin
27 Rue du Fg St-Jacques
75679 Paris CEDEX 14
France

G. KOOTSTRA

Academisch Ziekenhuis Maastricht
P. Debyelaan 25

Postbus 5800

6202 AZ Maastricht

The Netherlands



M. MANYALICH I VIDAL
Hospital Clinic i Provincial de
Barcelona

C/Vilarroel 170

08036 Barcelona

Spain

X. MARTIN

Pavillon P

Hopital Edouard Herriot
5 Place d’Arsonval
69437 Lyon 3

France

R. MATESANZ ACEDOS
National Transplant Coordinator
Ministerio de Sanidad Y Consumo
Organizacion Nacional de
Trasplantes

C/Sinesio Delgado 8

28029 Madrid

Spain

I. MERCIER

SangStat Medical Corporation
1505 Adams Drive

Menlo Park

California

USA

P. MICHIELSEN
Acacialaan 54
B3020 Herent
Belgium

B. MIRANDA

Ministerio de Sanidad Y Consumo
Organizacion Nacional de
Trasplantes

C/Sinezio Delgado 8

28029 Madrid

Spain

List of Contributors

J.F. MORNEX

Hopital Cardio-Vasculaire et
Pneumologique Louis Pradel
BP. Lyon Montchat

69394 Lyon 3

France

AM. MOULIN

Inserm U 158

Hopital des Enfants Malades
149 Rue de Sevres

75743 Paris CEDEX 15
France

A. NAVARRO IZQUIERDO
Regional Coordinator
Organizacion Nacional de
Trasplantes

C/Sinesio Delgado 8

28029 Madrid

Spain

H. NIVET

Centre Hospitalier de Tours
Service Nephrologie

2 Bd Tonnelé

37044 Tours CEDEX
France

G. OPELZ

Institut fiir Immunologie
der Universitit Heidelberg
Im Neuenheimer Feld 305
69120 Heidelberg
Germany

I. PARADIS

Medical Center

University of Pittsburgh
3458 Fifth Avenue
Pittsburgh PA 15213-3241
USA

xvii



xviii List of Contributors

G. PERSIIN
Eurotransplant Foundation
P.O. Box 2304

2301 CH Leiden

The Netherlands

P. RAFFAELE
Dardo Rocha 235
1842 Monte Grande
Buenos Aires
Argentina

P. ROMANO

France Transplant

1 Av. Claude Vellefaux
75475 Paris

France

R. SCHUTT
Organisationszentrale des DSO
Chirurgische Universitétsklinik
Arnold Heller Strasse 7

24105 Kiel

Germany

M. SYKES

Transplantation Biology Research
Center

Massachusetts General Hospital
MGH-East Building 149-9019
13th Street

Boston MA 02129

USA

P. TERASAKI

Department of Surgery
University of California

1000 Veterans Avenue

Los Angeles CA 900241652
USA

R.J. TESI

Division of Transplantation

The Ohio State University

259 Means Hall

1654 Upham Drive

Columbus OH 43210-1228 USA

J.L. TOURAINE
Pavillon P

Hopital Edouard Herriot
Place d’ Arsonval

69437 Lyon 3

France

J. TRAEGER

Aural

8-10 Impasse Lindberg
69003 Lyon

France

T. VAN MINH

Faculté de Medecine de Hanoi
Département d’ Anatomie
Hanoi

Vietnam

R. VALERO

Hospital Clinic I Provincial
Calle Casanova 543

08036 Barcelona

Spain

S. WAIT

8 Rue Fondary
75015 Paris
France



PART ONE

Organ shortage in various countries



1. How severe is organ shortage in Eurotransplant?

G.G. PERSIIN, J. DE MEESTER & B. COHEN

1. Introduction

In 1967, a proposal was made to set up an international structure to be called
Eurotransplant for the organization of organ exchange and transplantation
(Van Rood 1967). The main reason for this proposal was the prediction that
optimal tissue typing, i.e. typing for the antigens of the Major Histocompat-
ibility Complex — the so-called HLA-antigens — and the matching of donor
and recipient for these antigens, would improve the outcome of organ trans-
plants. Data from experimental skin transplants as well as kidney transplants
performed between family members formed the scientific basis for this pro-
posal. The original goals of Eurotransplant were:

— to ensure optimal use of donor organs,

- to help to improve transplant results through HLA-typing and matching
of donors and recipients, and

- to support these aims through careful follow-up analyses of the trans-
plantation results.

Since its start, more than 43,000 cadaveric kidney transplants have been
performed in 66 transplantation collaborating centers (current number) in
Austria, Belgium, Germany, Luxembourg and the Netherlands, covering an
area of approximately 113 million inhabitants. Due to optimal HLA-A, -B
and -DR matching as well as the use of the immunosuppressive agent Cyclos-
porin, the 5-year kidney patient and graft survival rates have reached 87%
and 75% , respectively.

In the early eighties there was renewed interest in performing heart and
liver transplants. This was mainly because of better patient and graft survival
due to the introduction of new immunosuppressive regimens as well as refined
techniques to diagnose rejection episodes. In the mid-eighties, several centers
started combined pancreas plus kidney transplants for treatment of diabetic
patients with end stage renal failure. Due to better surgical techniques and
better graft survival results, some centers began with single- and double-lung

J.L. Touraine et al. (eds.), Organ Shortage: The Solutions, 3-10.
© 1995 Kluwer Academic Publishers.



4 G.G. Persijn, J. De Meester & B. Cohen

transplants. Currently, 31 heart, 30 liver, 21 pancreas and 15 lung centers
are actively performing these transplants in the Eurotransplant area.

All these developments have led to increasing lists of patients awaiting
kidney, heart, lung, liver and pancreas transplants. Of course, this has re-
sulted in the active involvement of Eurotransplant for organ procurement to
meet the demands. As a result of these efforts, 61% of all kidney donors
reported in 1993 were used as so-called “multi-organ” donors. Although the
figures obtained for organ procurement and transplantation results look very
impressive so far, problems still exist.

The improved graft survival results obtained during the last decade have
led to the increased willingness of many patients to be registered on waiting
lists for organ transplantation. Huge waiting lists have resulted and, thus,
longer waiting times for kidney, heart, liver, lung and pancreas patients.
Society is now confronted with the greatest problem in organ transplantation:
the increasing gap between the supply and demand of organs and tissues for
transplantation. (Matesanz et al. 1993).

2. Results
2.1. Patients

Figure 1 clearly demonstrates the demand and supply for kidney patients in
the Eurotransplant area. The same phenomenon is observed by all other
national or international transplant programs. The “gap” between numbers
of transplants performed and patients registered on the waiting list has
doubled over the last 10 years. As of December 31, 1993, 11,956 kidney
patients were registered in the Eurotransplant central computer in Leiden,
the Netherlands. It is also interesting to note that the percentage of patients
awaiting a retransplant is now 15% . During the years 1992 and 1993, respec-
tively, 4,114 and 4,388 new kidney patients were reported as potential trans-
plant candidates while only 3,101 and 3,293 renal transplants were per-
formed. The number of renal patients dying while awaiting a transplant was
404 and 412 kidney patients in 1992 and 1993, respectively.

Figure 2 shows the curves of patients awaiting a heart, heart plus lungs,
lungs, liver, pancreas plus kidney or a pancreas alone. The number of patients
as of December 31, 1993 were 1,076, 72, 222, 314, 143 and 57, respectively.
These numbers, however, do not reflect new patients registered during the
entire year 1993, amounting to 1,368, 78, 223, 1,067, 89 and 32, respectively.
Here, also, the number of transplants performed does not keep up with the
need. In 1993, 767 hearts, 28 heart plus lungs, 119 lungs, 878 livers, 92 kidney
plus pancreas and only 2 pancreases alone were transplanted. Interesting to
note is that 6 patients also received pancreatic islets as a transplant.

As patients awaiting a thoracic organ of a liver graft do not have the
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Figure 1. Renal patients in Eurotransplant.

Figure 2. Patients on the waiting list of Eurotransplant.

alternative that renal patients have, i.e. (haemo)dialysis treatment, they die
if a graft does not become available in time. The number of heart and liver
patients that died while waiting for a transplant were 293 and 113, respec-
tively. Also, 26 heart plus lung and 40 lung transplant candidates died in
1993.



6 G.G. Persijn, J. De Meester & B. Cohen

L'L 8L8 vy 99 - - L 8LS €Yl eyl vt 16 SISAIT
6'0 001 €1 61 - - 9'0 0 Sl ST 0'¢ 91 seanueq
'l eIl 01 4! - - Lo 8§ vl 148 'y X3 sgunry
€0 8¢ - - - - 0 ¢l 0’1 (1) 90 S sgun| + 1resy
89 €LL 0'¢ Sy - - 9 oy 0'€l 01 I'el <0l HesH
0'6C €6Tt 1'6C 9¢v 0°0C 8 €9 LOTC 9t 19¢ S'Ly 08¢ Aoupry
sjuelIqRYUI sjuelIqRYUI sjuejIqeyuI sjuelIqRYUI sjuelIqeyuI sjuelIqeyul
uorru 1od u uorjiu 1od u uoruu x1ad u uorjrur 1od u  uoru 1ad u uorru 12d u
e1I0L Spue[IayIaN YL Sinoquioxn Aueuwrion wnidjeg RIS
€661 lueldsuenioIng ur sanianoe uonejue|dsueI) Jo ma1AI9AQ "7 J[QEL
S'L 818 6’9 €01 001 v 19  06v el el 6'v1T 611 SI9AT]
6'0 001 el 61 94 1 0 Iy 0T 0¢ ¥'C 61 seanueq
't scl 80 (4! 4 ! L0 65 9'C 9¢ v'e LT sguny
€0 Tt 10 1 - - o0 91 60 6 80 9 sguny + ueoy
99 TSL 194 9 S'LT L 8¢ 99 yIr vil 9CI 101 HesH
6T viee y'8C 9ty 0'sy 81 8'SC  0L0C £eor  eop 96y L6t Aoupry
sjuejIqEyUI sjuejIqeyuI sjuelIqeyul sjuelIqRyUT sjuelIqeyuI sjuejIqeyuI
uorruu 1od u uorju 1ad u uormu 1ad u uoryru 1ad u uoru xod u uorfru 1ad u
[elol, SPUB[IaYION YL Smoquroxn AuewWIan) wnidjeg BLIISNY

€661 1ueidsuenoing ur Ajiqeieae uesio jo

MIIAIAQ T 9[qeL



Organ Shortage in Eurotransplant? 7
2.2. Donors and transplantations

Table 1 gives an overview of the donor availability in 1993 for the different
Eurotransplant countries. It should be noted that the number of post-mortem
kidneys available per million inhabitants differs substantially between the
collaborating countries. Austria, Belgium and Luxembourg are on top with,
respectively, 49.6, 40.3 and 45 kidneys per million, while Germany and
the Netherlands have only 25.8 and 28.4 kidneys per million. A similar
phenomenon is seen for the procurement rates of hearts and livers. Austria
and Belgium rank the highest with, respectively, 12.6 and 11.4 hearts per
million inhabitants, and 14.9 and 13.2 livers per million inhabitants, respec-
tively.

Table 2 shows the actual number of transplants performed in the various
countries collaborating within Eurotransplant. The top two performing coun-
tries are Austria and Belgium, regardless of organ transplantation type. The
discrepancy between the number of organs procured and the number of
organs transplanted can be explained by the exchange between the different
countries. Thus, Austria, Belgium and Luxembourg were exporting kidneys
while Germany and the Netherlands were “importers”.in 1993. However,
concerning liver and heart transplantation, Belgium is an importer while the
Netherlands exports these organs. The low heart and liver transplantation
rate per million inhabitants in the Netherlands might also be the result of
more stringent patient selection criteria and, thus, the relatively small number
of patients on the heart and liver transplantation waiting list. Germany
imported 27 hearts and 88 livers in 1993.

3. Discussion

For patients suffering from end-stage organ failure the optimal treatment is
organ transplantation. Major progress in many fields related to transplant
immunology and medicine has been realized during the last decade, resulting
in higher survival rates of grafts and patients. The factors which have contri-
buted most to these developments are the better management of the recipient
pre- and post transplantation (surgical, nephrological, cardiological, haema-
tological as well as immunological), standardized and reliable HLA-A,
-B and -DR typing and matching, screening and cross-match procedures,
preservation techniques and careful application and monitoring of immuno-
suppressive drugs. Immunological developments, such as the introduction of
very potent new immunosuppressive drugs, e.g. FK506, Rapamycin, etc., as
well as better insight into the mechanisms of graft rejection and, thus, treat-
ment will certainly result in better patient and graft survival. However, the
potential impact of all the above-mentioned factors may be seriously restric-
ted by one persistent problem, namely the shortage of organ donors. The
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data of all organ exchange organizations in Europe and the United States
show that a solution to this problem has not yet been found.

Publicity campaigns, distribution of donor cards, appointment of transplant
coordinators, introduction of donor protocols in hospitals, reimbursement of
donor hospital costs for procurement, educational programs for hospital
personnel such as the European Donor Hospital Education Programme
(EDHEP), and many other initiatives have been introduced (Wight 1992).
Although these factors all help, they are so far insufficient to increase donor
supply and thus prevent patients dying while awaiting transplantation.

The most well-known factor is the introduction of the so-called “Presumed
Consent” law, which provides that every citizen is a donor after death unless
he/she has objected during life, as used for example in Austria and Belgium.
Analyzing the data regarding donor procurement and efficacy, indeed it
seems that in these countries the number of available kidneys, hearts and
livers significantly increased compared to countries such as the Netherlands
and Germany where no legislative measurements have yet been taken. Com-
paring donation and transplant results in countries with apparently the same
legislative system should be undertaken with caution, especially with regard
to the “Presumed Consent” law. There are many differences in how these
regulations are handled and practiced by the donor hospitals and the doctors
in charge of potential donors. Even within one country governed by one law
there are many different approaches, e.g. whether or not the family is
approached, whether or not a central registration system exists and so on.

Informed consent means that the deceased has given permission during
life by means of a donor card or registration in a central database to be an
organ donor. If no permission has been given, the next of kin of the deceased
are approached and asked for permission to remove organs and tissues for
transplantation purposes. Standardization, uniformity and clarity would be
very helpful not only for the doctors in charge but for the general public as
well.

Care should also be paid to the interpretation of transplantation activities
in the different countries. For example, the availability of potential candi-
dates for an organ transplant might be a reflection of the selection procedure
of potential transplant candidates. However, it might also be due to the fact
that governmental and financial restrictions play an important role. This is
especially noteworthy in the Netherlands.

Interesting in this respect is the number of non-residents registered and
transplanted in Belgium and Austria. The low percentage of “own” dialysis
patients registered on the waiting list for a renal graft might be caused by
local, regional or national policies.

Political reasons and personal circumstances of transplant doctors might
affect donation and transplant activities. The growth in the number of trans-
plant centers might reflect this factor. This is especially so with new centers
which have started their own heart and/or liver transplant programs and thus
require donor organs to give themselves a reason for existence. In France,
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this has certainly led to a greater number of available donor kidneys because
the thinking is, if a liver or a heart can be used, why not then use the
kidneys?

Another oft-heard argument explaining the high availability of donor or-
gans is related to the number of road traffic accidents: many victims of
traffic accidents are potentially suitable donors. This might be partially true,
especially for Austria and Belgium where the number of fatal traffic accidents
per million inhabitants in 1989 was above 200. But here, also, caution must
be used in interpreting and comparing these traffic accident data. Victims
who died at the scene of the accident are nearly always lost as an organ
donor. Therefore, a better way would be to compare the number of traffic
victims who are severely wounded and transported to a hospital. Interesting
to note is that in the Eurotransplant area there is a trend over the last 5
years to use more patients who died from intracerebral hemorrhages (>60%
of total).

The relationship between the number of transplant coordinators and the
availability of donor organs might be an obvious one. Yet, some caution is
again necessary, as the definition and tasks of a transplant coordinator differ
from country to country. Some are more involved in administrative work
such as registration of transplant candidates, looking after the logistical
aspects (transportation arrangements, financial aspects etc.) and follow-up
activities, while others are really involved with organ donation, assisting
and advising local doctors in charge of a potential donor. Additionally, the
professional background of transplant coordinators varies from nurses to
anaesthesiologists, from psychologists to surgeons in training.

Another important factor in determining potential donors is the diagnosis
of brain death. All European countries participating in the Council of Europe
have accepted the brain death criteria. Nevertheless, the definition of brain
death remains a difficult concept to understand, and not only for the general
public. It is of the utmost importance that the criteria used for determining
brain death are crystal-clear. Thus, as much uniformity and standardization
as possible is of enormous importance for the acceptance of brain death as
the definitive and irreversible end of life. One of the most frequent questions
from lay people is: Because I carry a donor card do doctors declare me dead
earlier than non-donor card holders?

Confusion and carelessness over the diagnosis of brain death have damaged
organ donation and transplantation programs in the past. The “Panorama-
effect” caused by a program on BBC-TV in the early eighties is the best and
thus worst example of this. Recently, new turmoil has started in Germany
where high ranking officials from the Catholic and Protestant Church have
openly disputed the definition of brain death on television and accuse, in
fact, transplantation surgeons of using brain death as an alibi for their work.
The mass media play a crucial role in influencing the public. They should
accept their responsibility and use their power to turn the existing negative
attitude against organ donation into a positive one.
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In summary, the problem of the widening gap between demand and supply
of donor organs must be solved. If not, commercial activities, as already
practiced in some countries, will be the consequence. Alternatives such as
xenografts might be considered but will certainly not be feasible on a large
scale within the next 10 years. Therefore, all measures should be taken,
maybe even on a compulsory basis, to solve this long-lasting problem in
modern medicine.
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2. Organ shortage in France: Present status causes
and the future

PHILIPPE J-P. ROMANO

Transplantation activity in France

There is an important need for organs for transplantation. The shortage of
organs affects everyone involved. Between 1985 and 1993, 104 authorised
teams performed 19,910 transplantations Fig. 1. In 1992 there was a negative
evolution in the number of grafts Fig. 2. Until 1987, the number of transplants
steadily grew each year. Since then, the rate of increase has slowed down.
1992 was the first year when there was an actual decline in the number of
transplants, by 9.25% from the previous year (Fig. 3).

The evolution of the waiting lists confirms that the decrease is caused by
an organ shortage (Table 1).

Behind the numbers, the real tragedy is the increasing number of people
waiting for transplantation. Last year, only 31% of the patients waiting for
transplants received them (Table 2). The shortage represents the lack of
what is necessary. An organ shortage exists because there are not enough
organs available to graft new waiting patients.

Why is there this scarcity?

There are many explanations for this situation. The sum of all these facts
generates the organ shortage. Some factors are major, some are minor.

The scarcity is often incorrectly attributed to two minor factors: a decrease
in both the number of road traffic accident injuries and the number of non-
resident patients.

Road traffic accident injuries

Happily, there has been a decline in the number of road traffic accidents,
but the number is still high in France. Last year, there were 137,000 corporal
injuries, of which 9,052 victims died in the first week (the potential donors),
and 9,568 died before the end of the first month. Of the 1,652 brain deaths

J.L. Touraine et al. (eds.), Organ Shortage: The Solutions, 11-17.
© 1995 Kluwer Academic Publishers.
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Fig. 1.

Fig. 2.

taken in charge, 25% are caused by road traffic accidents. Twenty-five per-
cent of the 977 harvested organs also resulted from road traffic accidents
(Fig. 4).

Non-resident patients

It is often thought that the high number of non-resident patients is a signifi-
cant factor but this is never officially announced. There are “too many
non-resident patients”. Too many on the waiting lists and too many to be
transplanted!

But what is the real situation?

Physicians have always naturally refused to take care what the nationality
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Fig. 3.

Table 1. Waiting list.

1990 1991 1992 1993 1994
Heart 719 690 494 426 422
H-L 163 144 96 89 83
Lung 111 127 131 118 103
Liver 380 402 388 384 375
Kidney 4734 4886 4529 4565 4589
Total 6107 6249 5638 5582 5572

Table 2. Flow in 1993.

01/01/93 1993 Sum Grafted %
Heart 494 711 1205 526 43
H-L 96 108 204 45 22
Lung 131 197 328 113 34
Liver 388 885 1273 662 52
Kidney 4529 2426 6955 1781 25

Total 5638 4327 9965 3127 31
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is, when they receive a patient. A report from I.G.A.S., the Health Care
Ministry Inspectors, was carried out in June 1992, to analyse this situation
and draw attention to the actions of a number of hospital teams. The findings
were:

- 17.5% transplated are non-residents
10.3% for heart transplantations
34.6% for liver transplantations
13.6% for kidney transplantations

— 25% on waiting lists are non-residents
- 36% for liver list

— 28% for kidney list

In fact, we actually do not know what the real situation is.

Physicians and hospital administrators have not complied with new regu-
lations that were passed on 24 September 1990, laying down new procedures
for non-resident patients.

Arrété du 24 septembre 1990, Articles 6 et 7:

... hospital administration put on waiting lists patients. . .

... non-residents are put on the waiting list only when they have received
the agreement from the Regional Director of Sanitary Organisation . . .

Consequently, we do not know how many non-resident patients are on the
national waiting lists. Nor do we know how many are grafted each year by
each medical team and for each category of organs.
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Fig. 5.

What are the more important real causes of the scarcity?

Two are found at the very beginning of the transplant procedure: namely,
the donor and the medical team.

The donor

Typically, the wishes of the deceased are unknown. The medical team follows
the relevant laws — “Decree no. 78-501 of 31st March 1978 and Circular of
3rd April 1978 — for such an eventuality, meeting with the family of the
deceased and trying to learn from them his or her wishes.

Décret no. 78-501 du 31 mars 1978 — Chapitre II, Article 9:

... toutes les personnes pouvant témoigner qu’une personne hospitalisée
a fait connaitre qu’elle s’opposait a un prélévement sur son cadavre, en
particulier les membres de sa famille et ses proches. . .

Circulaire du 3 avril 1978, Chapitre II - Information des personnes hospit-
alisées et de leur famille, aliné “B” Information des familles:

... Il importe, en effet, d’éviter que les familles soient mises devant un
fait accompli en leur donnant la possibilité effective d’apporter les preuves
qu’elles détiennent de I’expression de la volonté du défunt, . . .

We are seeing an increase in “family” refusal.

This type of refusal typically reflects the opinion of the family and does
not at all respect the wishes of the deceased, someone speaks of false witness.
It is interesting to compare this fact with the results of opinion polls. For
several years SOFRES, an opinion polling institute, has carried out surveys
on the topic of organ sharing. The results, when the surveys are conducted
amongst people who have no direct experience of a serious accident show
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significant variations. Young people are generally more in favour than elderly
people.
The main reasons for “family” refusal are:

- religious, social and traditional factors;

- failure to recognize the wishes of the related;

- doubts about the reality of death; the meaning of brain death is not at all
well understood; and

— refusal to allow the corpse to be mutilated.

There is also a degree of ignorance about and lack of consideration for this
type of medicine. There is a gap between the desire to improve health care
and the discrediting of medicine, particularly concerning hospital teams.
Their reputation is further damaged by the media and newspapers in parti-
cular, which tend to give a great deal of attention to exceptions. This is
compounded by a social retire within oneself.

Teams of the intensive care units

The other main cause of organ scarcity is the weakness of the second link in
the chain of solidarity: the teams of the intensive care units. Potential donors
are taken charge of within these structures. At present, emergency and
intensive care departments are faced with many difficulties — a shortage of
nurses, lack of physicians, lack of money. In addition, they suffer from a
lack of consideration from other links in the transplantation procedure. These
difficulties are symbolized by the number of unfilled posts: 405 at present,
up from 280 last year. These teams are often demotivated because they feel
appreciated by neither the transplant patients nor the surgeons. Generally
they do not know the follow-up of the organs they have shared.

Yet, these men and women have surpassed themselves: after failing to
save one life, they can try to save several more lives, thanks to an organ
harvesting. It is they who must meet the relatives of the deceased and explain
the procurement. And it falls upon them to convince these relatives of the
importance of donating the organs. After several long hours, they organize
the surgical operation in connection with their regional and national regu-
lations.

The future
If these facts are, as we believe, the real causes of organ shortage, the
situation will only get worse, unless something is done about it. There are

two major points to be taken into consideration.

Informing the entire population about transplantation. Opinion polls show
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that 92% of the french population would like to benefit from the equality of
transplants. namely, the opportunity to potentially lengthen their lives in
return for accepting duties of fellowship. in other words, to agree to give
their own organs from their corpse or those of their relatives. for this purpose,
it is necessary to help everyone make their wishes known by way of a donor
card: A “life card”, which is supplemented by a computerised system.

These are decisions that each and every one of us should make for our-
selves today. They are not decisions that should be left for our relatives in
the event of an acute accident and a sudden death.

The second point is substantial help for the intensive care teams. This help
should come from both hospital administrators and from the Ministry of
Health Care. Further help could come from information and training courses
on transplant coordination, such as those offered under the European Donor
Hospital Educational Programme. The objectives should be:

— To help participants to acknowledge the importance of their own feelings
and emotions when dealing with the family of the deceased

- To understand the dynamics of the reactions of distressed people and to
positively help them

- To sensitize these personnel to the idea of organ donation and guide them
in how they can assist the families in the decision-making process

In the future, the Etablissement Francais des Greffes will take national
responsibility for promoting the donation of organs.
We have to agree with the words of Jacques Prevert:

“The dead is in the life,
the life is in the dead.”



3. Is there a shortage of organs in Argentina?

PABLO M. RAFFAELE

Introduction

I would like to give you a brief review of Argentina and its history before
addressing our specific subject. In this way, it will be easier to understand
its situation.

The causes of the Spanish occupation and colonization of the lands of the
River Plate were mainly strategic. The foundation of the port of Buenos
Aires by Don Pedro de Mendoza in 1536 evidenced of the need of the
Spanish monarchy to limit the expansion of Portugal, its main rival.

The process of independence in Argentina began in the year 1810, deter-
mined by the events of the time, such as:

- the Independence of the United States of America
— the fall of the Hapsburgs from the throne of Spain for Napoleon invasion
— the surge of England as a naval and economic power

Our present society is the result of immigration policies. The impact of
immigration, especially from Europe, is more important in the larger cities.
The differences between the people that live in the interior of the country,
the “Gaucho” population (a cross of breeds) and the ones that live in the
cosmopolitan cities became stronger.

Therefore, we have to analyse the real situation of the procurement of
organs in two Argentinas: that of the large cities, with heavy European
influence, and that of the interior, the Argentina of Pampas, the Patagonia,
the Tropics and the Andes, with a “mestizo” influence.

Organ procurement in Argentina

Early in the ’60s, Professor A. Lanari carried out the first cadaveric kidney
transplant in 1962, at the University of Buenos Aires. Unfortunately, in spite

J.L. Touraine et al. (eds.), Organ Shortage: The Solutions, 19-26.
© 1995 Kluwer Academic Publishers.
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Fig. 1. Kidney transplantation in Argentina (cadaveric & living donor transplant).

of the first promising steps, after '80s Argentina didn’t accompany the rest
of the evolution of transplant activity.

I will analyse the data of Argentina and compare this information with
that of France. I take France as an example because she is the host country
and a good model for international transplant activity.

You see in Figure 1 kidney transplant activity in the ’80s in Argentina.
Only half of these kidney transplants were done with cadaveric donors. At
the end of the ’80s, 27 years after Professor Lanari performed the first
cadaveric kidney transplant, Argentina presented an index of under 5
cadaveric kidney transplants per million inhabitants (pMInh). In France, in
the same period, this index was over 35 (Figure 2).

In Figure 3 we can see the evolution of cardiac transplantation in Ar-
gentina.

Although we see an increase in cardiac transplantation since 1987, the
panorama is discouraging. This is more evident if we express in terms of
cardiac transplants p MInh and we then compare Argentina and France: in
1989, 13 cardiac transplants pMInh were carried out in France; by contrast,
only 0.38 were carried out in Argentina (Figure 4).

We can make similar comparisons if we look at hepatic transplantation
(Figures 5 and 6).

Situation in Argentina today

If we look at the evolution of national kidney procurement in the '90s, there
is an improvement in 1993 — approximately 8 kidneys procured pMInh (Fig-
ure 7).
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Fig. 2. Cadaveric kidney Tx France/Argentina.

Fig. 3. Cardiac Tx in Argentina.

In our analysis, an important factor in improving organ procuration is
the regionalization of our National Institute of Organs procuration, the
INCUCAL, 2 years ago (Table 1).

In the northwest region, difficulty in communication, social and economic
factors determine very poor kidney procuration results (0.8 kidney pMinh).
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Fig. 4. Cardiac Tx pMInh France/Argentina.

Fig. 5. Liver transplantation in Argentina.

This region has the widest differences in climate, landscape and culture
(indigenous influence). The plateau in the north descends abruptly from
4,000 m.a.s.l. to 300 m.a.s.l. There are more peaks over 6,000 m.a.s.l. than
in any other part of the world, with the exception of Asia.
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Fig. 6. Liver transplantation pMInh France/Argentina.

Fig. 7. Kidney procuration pMinh in Argentina 90’s.
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Table 1. The different INCUCALI regions

1993 kidney procurement

Region No. inhabitants Inhabitants/km>  No. pMinh

Federal Capital Region 3,000,000 15,000 68 22.6
Central Region

(Germany + Switzerland +

Belgium + Holland +

Luxemburg) 3,922,777 8 46 11.7
Pampean Region

Italy + Denmark +

Belgium + Holland +

Luxemburg) 12,842,355 28 108 8.4
Litoral Region

(Germany + Switzerland +

Belgium + Holland +

Luxemburg) 6,647,526 13.3 24 3.6
North Western Region

United Kingdom 2,523,010 11 2 0.8
Cuyo Region

(Italy + Luxemburg) 2,230.312 7 12 6.2

North Patagonia Region

(United Kingdom +

Denmark + Luxemburg) 895,730 3 8 8
South Patagonia Region

(without Antartica and

the South Atlantic

Islands) 586,000 1.12 10 6.74

Intervening factors in organ procurement
Donation refusal

The donation refusal index is high in all regions. 40% of operatives discon-
tinued in 1993 were due to donation refusal.

Deficient operative structure

Organ procurement is also affected by a deficiency in state procurement
organisation, by the maintenance of the donors and by the transplantation
teams. More than 20% of the operatives suspended in 1993 were due to donors
causes.

Otherwise, in the North Patagonia region, 55% of the operatives failed were
due to deficient procurement structure.



Is there a shortage of organs in Argentina? 25
Notification of brain death

Another factor which play a negative role in organ procurement is the lack
of notification of brain death to the INCUCAI. A study performed in a
provincial hospital of the Pampean region found that of the 40 brain deaths
that occured not one was reported to INCUCAL

The high number of deaths caused by traffic accidents in Argentina (7,000
per year) is not proportional to organ procurement activity.

Other Causes

In the Pampean region with a high density population, 249 organs were
procured in the period 1992-1993. 46 of them were refused by the trans-
plantation team. The causes were:

- shortage of recipients 36%

- donor related 36%

- deficient operational structure of the transplantation team 23%
- without data 5%

In regions where population density and the procurement operative capac-
ity are higher, we see another cause of organ loss: organs refused by the
transplant team. These rejected organs include heart, liver and lungs. Analy-
sis of the waiting lists for these organs, expressed in patient pMinh, shows
a low rate of inscription, as compared to France (Table 2).

An economic factor underlies this situation. There is a deficiency in the
registration for some organ waiting lists because the national health system
does not ensure prompt payment of institute fees in the more expensive
transplant activities (heart, liver, lungs). The very large kidney waiting list
reflects poor transplant activity. Furthermore, transplant activities in Ar-
gentina are mostly carried out in private medical centers.

Table 2. Waiting lists

Organ Argentina France

No. patients pMinh No. patients pMinh
Heart 150 4.5 490 9.24
Liver 60 1.8 400 7.50
Lungs 12 0.36 95 1.8

Kidney 5,500 166 4,500 85
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Summary

- Donation refusal is high in all the regions of Argentina.

- The deficient operative structure is a negative reality that allows inadequate
donor maintenance and organ procurement.

— In more developed regions, there are a high number of organs which are
not utilized. This is true for heart, liver and lungs. Small waiting lists for
these organs probably reflect an inadequate economic coverage for these
organ transplant activities.

— There is a long waiting list for cadaveric kidney transplants, which reflect
poor procurement and transplant activity.

- Lack of awareness by many physicians leads to the denouncing of brain
deaths.

In spite of these factors, we can say that there has been a significant growth
in organ procuration and transplantation in 1993, after the regionalization
of the INCUCAL

Conclusions

Is there a shortage of organs in Argentina? There may be.

But the situation in Argentina differs from that in Europe, as we have a
pool of organs which are not utilized (donation refusal, operational deficits,
lack of denouncing of brain deaths). Perhaps, in the future, when we are
able to make good use of all the organs submitted for transplantation, we
will be able to say objectively whether the number of organs is sufficient or
not.
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4. How to increase the search for organs in
Argentina within the respect of ethics

ALCIDES FAGALDE

Introduction

Argentina is a country with a large territorial extension of 2,500,000 km* on
its continental side. The great majority of the population of 35 million people
are of European descent. Buenos Aires is home to 40% of the population;
most other Argentinians live in five other urban conglomerates: Cordoba,
Rosario, Tucuman, Mendoza, Resistencia and Corrientes. There are large
differences in the country from a regional point of view.

The area of Buenos Aires City has a population density of 2,300 inhabitants
per km?, while there are Patagonian provinces that have just 1.2 inhabitants
per km”.

The population has access to health through three systems: public, for
those who completely lack social coverage and/or resources, representing
approximately 30-35% of the population; varied social security funds, which
cover 60% of the population; or the private sector, used only by a minimum
of the population. High medical development is concentrated in the above-
mentioned urban centers and, principally, in the private clinics which serve
patients from social security funds and private patients.

Medicine in Argentina has always shown a particular interest in trans-
plantation; in 1938 the first cornea transplant was done in the Rawson
Hospital of Buenos Aires. Since 1948, Professor Ottolenghi has performed
several cadeveric bone transplants, Professor Alfredo Lanari performed the
first cadaveric renal transplant in 1962 and, a few months after the first cardiac
transplant by Dr. Barnard, Dr. Bellizi accomplished a similar operation. In
1977, at the request of the nephrologist organization, the first Argentine
transplant law was passed and the CUCAI (National Transplant Organiza-
tion), dependent on the nation’s Health Ministry, was established.

What then followed was the first organized effort to constitute the basis
of such an organization. Although supported by an official structure, the
organ procurement activities of the organization were not as successful as
expected. This was due to the excessive centralization mentioned before the
lack of political support from both national and provincial authorities (very
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Table 1. Cadaveric transplants evolution in Argentina

Years
Cadaveric transplants 1986 1987 1988 1989 1990 1991 1992 1993  1994*
Kidneys 70 82 134 126 104 118 156 270  96*
Hepatic 11 7 8 12 12 34 16*
Cardiac 1 3 10 11 19 35 17 33 19%

* Until 30/04/94.

Table 2. Theoretical annual necessities and patients on waiting list

Cadaveric organ Waiting list Theoretical necessities by years
Kidneys 4800 1500
Hepatic 100 600
Cardiac 90 600

important since Argentina is a federal country) and, also, development was
restrained by a deep, decades-long economic crisis in Argentina that lasted
until three years ago. Paradoxically, dialysis development continued with
virtually no restrictions nor planning. However, it is regulated by a specific
law and waiting lists of patients for transplants have been growing con-
siderally.

How many transplants have been done under these conditions in Argentina?

The number of annual transplants can be seen in Table 1. In Table 2 the
theoretical necessities and current patients’ waiting lists are shown.

In view of this situation and because of action by the Argentine Transplant
Society, legislators voted in a new law where CUCAI was transformed into
the National Institute for Transplants. In this way the organization is much
more independent and autonomous relating to the legal, administrative and
eocnomic aspects, and it is provided with a strong budget. The institute
became effective in April 1992, with the naming of the Actual Board of
Directors.

How do we satisfy the transplant needs in Argentina within legal and
ethical boundaries?

I will make an analysis not only from the procurement point of view but,
also, by taking the patients’ needs into consideration.

In the first place, we have to carry out a diagnosis of the situation within
the characteristics of the health system and the different regional realities.
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Second, we must apply the law of transplants, which provides a strong
regulatory frame for all procurement and implantive activities. This law
contemplates the diagnosis of brain death, the obligatory registry of all
activity, records of which must be kept for 10 years, the dispositions relating
to the donation of organs between living or deceased persons, and the
necessary conditions for institutional professionals and equipment. Express
consent is now in force, but it is foreseen that, before 1996, a survey will be
conducted soliciting the opinions of persons over the age of 18 (70% of the
population) regarding organ donation and presumed consent will then be
established (although families will still be able to refuse donation). Donation
among non-relative living persons will only be carried out in exceptional
cases and with previous judicial intervention. The law also obliges the denun-
ciation of presumptive brain-dead patients. Penalties for such violations are
severe to the point that they have been criticized because they are harsher
than those for equivalent infractions in the Penal Code. Previous and present
laws expressly prohibit the tracing of organs, as well as donation by minors
or the mentally disabled; the present law adds the impossibility of removing
organs from deceased patients in psychiatric institutions.

Third, we have to achieve institutional consolidation of INCUCAI, our
goal being that the institute become the transplant’s policy rector and suppor-
tive to the provinces. We believe that the population feels safer it transplant
activity is controlled by the government, even more so if the country is
democratic. Medical training in the specific task of procurement will also
create more security throughout the system. We have begun with a plan for
placing medical coordinators in all provinces with the coperation of the
Spanish ONT and Lyon’s organization. A public institute casrries a heavy
duty since there is a series of publics norms that cannot be forgotten. In
the fourth place, we must support existing provincial organizations and the
development of those in the process of formation. Decentralized operations
and distribution will begin to define the regionalization which we consider
to be the logical policy in a country like Argentina.

Fifth, meetings are held with each of the system’s parts. I would like to
mention that within INCUCALI there is a patients committee that can super-
vise activity in various ways; this, we believe, is of great importance because
it ensures transparency in the appliance of pre-established norms of distribu-
tion, the approach used by those who defend the system when it is ques-
tioned. This is very well received by the public and restrain the tabloid press.

Sixth, we need to correct or attenuate inequalities of regional development.
For example, there are regions that are able to obtain organs but do not
have transplant capacities. The objective of the different provinces develop-
ment plan is for each region’s organs to be distributed among local patients,
except when there are national priorities.

The majority of donors come from public sector hospitals and most trans-
plants are carried out in the private sector. Therefore, we must make the
following analysis: clinics and private hospitals have had to face the costs of
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organ removal which are constantly increasing by day, with the consequent
economic loss when dispositions are not forseen to oblige health organiza-
tions that protect a receiving patient with an economic refund. Having under-
taken cost studies, norms have been dictated so that both public and private
hospitals, as well as regional procurement organizations, are able to finance
part of their operations. Therefore, no excuses exist for not integrating the
system.

Although it is not the specific issue of this presentation, I cannot fail to
mention the ethical problems that we face at present. They are primarily
related to the inequality of transplant opportunities regarding regional health
and reality mentioned in the first part of the presentation.

The situation depends on the organ being considered. For kidney and
cornea cases, there are private services in almost every region, but public
services are only found in the Buenos Aires area, Cordoba and Mendoza.
Treatment is covered by social security funds in the public sector or by
government money marked for transplants. If the receiver’s province does
not have a public center for transplants, he can only be operated on in
one of the above three cities. The patient then suffers not only from the
inconvenience of a change of place, but also from the more serious incon-
venience of not having easy access to posterior control and immunosuppres-
Sors.

For organs such as the heart, liver, lung or double transplants, almost all
activity at the moment is concentrated in the country’s capital, using private
equipment, so patients must obtain money from social security and/or loans
which the government grants with many requirements and a great deal of
anxiety. In response to this situation we have encouraged the availability of
public services. This has been achieved for pediatric transplants at the
National Pediatric Hospital and for adult lung and heart transplants at Bu-
enos Aires Public Center.

We are expecting a fund that will allow us to develop a public transplant
center in every region, as foreseen by the law. The province of Buenos Aires
already has the resources to cover the costs needed for transplant patients.
Although this means hard administrative work for the regional organization,
it replaces the deficit in social security.

We hope that the deep economic transformation, followed by an important
health system change, allows us to develop a procurement plan to satisfy the
necessity of transplants. And, further, that the transplantations are carried
out only in accordance with medical and not economic requirements, so that
we are able to fulfil the ethical principles of equal opportunity.

Summary

Argentina is a nation with an immense territory, an economy which, until
recently, suffered severely, and a population grauped in urban centers with
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strong regional contrasts. This heterogeneous and complex organization is
now trying to develop the procurement and transplantation of organs, based
on a strong regulatory law framework, governing the entire activity. The
government, in compliance with the law, created the National Institute of
Procuration and Transplant two years ago, which carries out policy based on
the support of provinces and regions, having the Hospital Medical Coordi-
nator as a base for procurement. The ethical problems mostly relate to
obtaining equal opportunity for all patients needing a transplant. To this end,
regional public services are being developed through national and provincial
economic funds.
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5. Effect of transplantation laws on organ
procurement

P. MICHIELSEN

“Opting-in’’ versus ‘‘opting-out’’ laws: an oversimplification

The laws on organ procurement are usually classified as two different types:
“opting-in” or informed consent, where the explicit consent of the family of
the deceased is needed for organ procurement and ‘‘opting-out” or presumed
consent, where organs can be removed post-mortem without the consent of
the family if the deceased did not object during his life. The United Kingdom,
Sweden and Denmark have an “opting-in” law; Germany and the Nether-
lands have no specific transplant law, but follow “opting-in” rules; Austria,
Belgium, Finland, France, Norway and Spain have adopted a presumed
consent law [1].

In fact, this division into two types is an oversimplification. “Opting-in”
legislations can differ on several points: on the possibility for the family to
overrule an expressed will of the deceased, on the definition of the family
members concerned by the consent procedure, on required request, etc. This
diversity of rules and practices is still greater is presumed consent systems.
Informed and presumed consent laws have in common the priority given to
the decision made by the deceased during his life. This decision on post-
mortem donation can be positive or negative. The laws differ, however, in
the way in which citizens can register their decision. Only the Belgian trans-
plant law has established a central computerised registry in which citizens
can enter their decision to donate or oppose donation. This registry must be
consulted by the transplant centres before the removal of any organs. In
some presumed consent laws, as in Belgium, in the absence of a registered
will of the donor, the family is granted the possibility to object against organ
removal. In the Finnish and Norwegian laws (1), informing the family of the
planned organ removal is a legal obligation. In the other presumed consent
laws there are three legal possibilities: removal of organs without the knowl-
edge of the family, removal of organs after informing the family and removal
of organs after informed consent of the family. Only an exhaustive enquiry
can indicate how the donor centres make use of these different possibilities
in a given country. Any comparison of the efficiency of transplant laws in
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various countries should take into account these differences, which can influ-
ence the way in which the law is applied. The impact of the introduction of
a transplant law will therefore be easier to evaluate in a single country.

In addition, the final organ procurement score cannot be used indiscrimi-
nately for this evaluation. The transplant law can only determine the legal
and psychological environment within which organ procurement can be or-
ganised. The final result will depend on several factors unrelated to the law
[2]. The most obvious is the number of potential donors, which varies from
country to country with the density and age stratification of the population,
the number of intensive care beds, the number of traffic accidents etc. How
many of these potential donors will become effective donors is dependent
on the more or less efficient organisation of the retrieval of organs, the
motivation and collaboration of the medical profession etc. Organ procure-
ment is the final result of a chain of events and the final result will be
determined by the weakest link. It is therefore incorrect to evaluate the
merits of the different legal provisions on the basis of the score of organ
procurement alone. Comparison between countries should be restricted to
countries with a similar background.

Is organ procurement more efficient in countries with a presumed
consent legislation?

In their recent review of the transplant laws in Europe, Land and Cohen [1]
were unable to find an obvious correlation between high post-mortem organ
removal rates and the existence of presumed consent laws. This was obviously
due to the inclusion in the study of countries with less developed trans-
plantation programs and different levels of medical care. Table 1 shows some
relevant data for countries in which an effort to maximise organ retrieval
has been accomplished. At first sight it is obvious that higher kidney procure-
ment rates were obtained in the countries with an “‘opting-out” legislation.

The number of road deaths, however, is lower in countries with an ‘“‘opting-

n”’ legislation, and this cannot be excluded from p0551b1e factors contributing
to the lower organ procurement, as traumatic head injury (4 of the cases due
to road accidents) is one of the most commonly found causes of death in
organ donors. Still, the influence of the number of traffic deaths on the pool
of potential donors is not as overwhelming as could be inferred from the
global traffic death numbers given in Table 1.

“Traffic deaths” include all deaths occurring within 30 days of a road
accident. People who died “on the spot” in traffic accidents are, as a rule,
not available as organ donors. The potential donors are persons wounded in
a traffic accident and dying within the first few days after admission to an
intensive care unit. In Belgium, as in most European countries, the incidence
of traffic deaths has declined progressively over the years. Interestingly,
when deaths on the spot and deadly wounded are considered separately
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Table 1. Relevant data for countries with an active organ retrieval organisation

Kidney procurement® Road deaths®
1992 1993 1991 1992 Intensive care beds®
Opting-out
Austria 40.8 52.4 197 187 92
Belgium 35.1 40.1 187 171 190
Spain 43.3 38.4 225 199 107
France 32.7 33 186 159 248
Opting-in
Netherlands 29.7 28.8 86 91 104
UK 28.7 28.8 81 74 70
Germany 25.2 25.8 123 91 179

Data per million inhabitants. Source: “European Transplant Coordinators Organisation, "Belg-
ian Institute for Traffic Safety, “European Society of Intensive Care Medicine.
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Fig. 1. Traffic deaths per million population in Belgium, subdivided in “’killed on the spot” and
“deadly wounded”. Data from the Belgium Institute for Traffic Safety.

(Figure 1), only the latter decreased. The number of deadly wounded de-
creased from 80 pmp in 1976 to less than 20 in 1992. Consequently, for
Belgium the number of road deaths that could provide donors was only 10%
of the figure indicated in Table 1. Comparable data are not available for
other countries and global traffic deaths cannot be used as a substitute to
evaluate the pool of potential organ donors. Taking into account this diffi-
culty in estimating the pool of potential donors, comparisons between coun-
tries are not a reliable measure of the efficiency of the organisation of
organ retrieval. However, efficiency can be fairly accurately estimated by
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Fig. 2. Number of deadly wounded in traffic accidents in Belgium and number of organ donors.

comparing the number of deadly wounded in traffic acidents with the number
of donors procured. These data are available for Belgium and provide an
interesting opportunity to analyse the effect of the implementation of a
presumed consent law.

Belgium has several transplant centres, active since the early days of
transplantation in the sixties, and organ retrieval has been actively organised
and coordinated. The presumed consent transplant law was enacted in 1986.
Its implementation resulted in an immediate and sustained increase in the
number of effective organ donors. As shown in Figure 2, the number of
effective organ donors abruptly doubled notwithstanding a progressive de-
cline in the number of fatally wounded in traffic accidents. Figure 2 clearly
indicates that despite optimal conditions and the existence of a large potential
donor pool, we were unable to increase significantly organ retrieval, until the
law was implemented. Even with an extreme reduction of deadly wounded
to 17.6 pmp per year in 1993, there was no decreasing trend in organ
procurement.

The most convincing evidence of the role played by the transplant law in
Belgium is given in Figure 3. As could be expected, there was no unanimity
among the Belgian transplant centres. The presumed consent principle was
heavily debated. The transplant centre of Antwerp was strongly opposed to
and campaigned vigorously against the law. After its enactment, a strict
“‘opting-in” policy was continued in Antwerp, together with a maximal effort
for efficient transplant coordination and public information. In contrast, the
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Fig. 3. Donor procurement in Antwerp, with a strict “opting-in” policy and in Leuven, with a
flexible “presumed consent” policy.

transplant centre of Leuven was very active in promoting presumed consent
and made full use of the possibilities offered by the law.

Although there was no uniform attitude among the hospitals collaborating
with Leuven nor among the doctors in the same hospital, in general, removal
without informing the family remained exceptional. It occurred when it was
impossible to contact the family, or in circumstances where the attitude of
the relatives suggested disinterest. The usual practice has been to inform the
family to give them the opportunity to object to donation, but without asking
explicitly for permission. Every effort is made to relieve the family of the
burden of responsibility of allowing what is usually perceived as mutilation
of the body of the deceased. This resulted in an increase in procurement,
especially in collaborating non-university hospitals [3]. The number of objec-
tions of the family remained extremely low, less than 10%. In Antwerp,
however, the mean refusal rate was 23.7% (M. De Broe, pers. comm.).
Figure 3 illustrates that the impact of the law was negligible in Antwerp,
while the number of effective donors increased substantially in Leuven. This
observation eliminates the effect of the publicity given to organ donation as
a cause of the increase in organ procurement after the implementation of
the law. These observations indicate beyond a reasonable doubt the efficiency
of the Belgian presumed consent law in providing an adequate legal environ-
ment for organ procurement. As a consequence, the centre of Antwerp
recently reconsidered its position and decided to make use of the flexibility
permitted in the presumed consent law.
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Which factors are relevant for the efficiency of a presumed consent law?

In a recent and excellent study by the King’s Fund Institute in London on
the means to improve the supply of donor organs, it is concluded that ‘“There
is good evidence for the effectiveness of a presumed consent legislation in
other countries, although the medical profession, the transplant community
and public opinion are split over the ethics of such a law and so it would be
inappropriate to recommend an immediate change in the law. If such a
change provoked an acrimonious public debate it could damage the repu-
tation of, and public confidence in, the transplant technology as a whole”
[2]. It is clear that acceptance by the public and the medical profession is an
essential condition for successful organ procurement. Therefore it is interest-
ing to discuss briefly the acceptance of the law in Belgium and the factors
responsible.

Acceptance by the public

Before the enactment of the law, not only the medical profession but also
the public were divided on the issue of presumed consent, and the subject was
debated bitterly in the media. Interestingly, after enactment the controversies
gradually faded out. Eight years after introduction of the law the public
seems no longer interested in the issue. Three factors may have played a
role in this attitude. The possibility for every citizen to easily register and to
modify his will at any time, with the guarantee that his decision will be
honoured, was certainly an important point. Although less than 2% of citi-
zens have made use of this possibility, it has prevented emotional reactions
by those who strongly opposed donation for religious or other reasons. The
possibility for the family to object to organ removal in the absence of a
registered will of the deceased prevented the risk of angry discussions over
the possession of a dead body. Finally, a very important factor has been a
change in the climate surrounding the decision for organ removal. In most
cases, the family was relieved of the burden of responsibility for allowing
the mutilation of the body of their deceased relative. It appears more easy
not to oppose, than to take the responsibility for, organ donation. To under-
stand this attitude it is important to realise the special “sacred” status of a
dead body in nearly all cultures. This is reflected not only in funeral rituals,
but also in most “laws prescribing the way a dead body is to be treated,
ensuring its ‘appropriate’ and ‘respecful’ handling, and imposing criminal
penalties when treatment fails to match our standards of decorum” [4]. On
the other hand, a legal post-mortem examination, decided by an established
authority, is usually accepted easily by the family, in sharp contrast to the
stress of taking the responsibility for organ donation. By making organ
procurement for transplantation as official as legal autopsies, the Belgian
presumed consent law apparently succeeded in taking organ procurement,
to some extent, out of its sacrilegious aura.
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Acceptance by the medical profession

Before its adoption, the law was heavily debated and the medical profession
was divided. Here also the controversies subsided, although some doctors
still reject presumed consent. Two factors contributed greatly to the absence
of active opposition to the law. The first is legal safety. The possibility to
consult the computerised registry eliminates all discussions about the inten-
sions of the deceased. In addition, in the absence of a will of the deceased,
the initiative for objection must come from the family. This eliminates all
later discussions on how and to whom the information was given. A presumed
consent law, however, shifts the responsibility for the decision from the
family to the doctors. This could partly explain the reluctance of some
doctors. Yet, the law is flexible enough to allow all doctors to act according
to their ethical principles. This was also an essential point for the acceptance.
Those who are opposed can continue asking for the explicit permission of
the relatives. The others can make use of the possibilities offered by the law
to decrease the burden imposed by organ removal on the bereaved family.

In a situation where the interests of the patients awaiting a transplant and
the family of the deceased and the community are conflicting, the Belgian
presumed consent law apparently succeeded in working out a compromise
acceptable to all. There is, however, much more in the transplant law than
the principle of presumed consent. The final result will largely depend on
the way in which these aspects are well balanced.
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6. Causes and socio-psychological dimensions in
donation refusal

J. TRAEGER & J. J. COLPART

Organ transplantation is a victim of its success: there is now a crisis in the
development of this activity. The numerous new achievements have raised
much spectacular but, also, fragmented information by the media, leading
the public to be confused and not willing to easily accept the new concepts.
Moreover, the sophisticated and expansive organization which is now neces-
sary to run the transplantation activities has made the state an obligatory
ruler, leaving the professional in second place and creating a frustrated
feeling among the transplant team.

One of the most evident manifestations of this crisis is the overall reduction
in the number of organ transplantations in the last few years. In France,
during the last three years, the number of transplants dropped 10-15%,
instead of the generally growing rate of 10-15% during the preceding years.

Beside socio-psychological reasons (donation refusal, disheartened trans-
plant teams) some objective causes are present: the number of car accidents
is lower (—10%) and the numbers of head injuries leading to brain death are
also fewer than before (—10%) due to more rapid and effective resuscitation
techniques. The number of family donor refusals is growing, which is also
proof that an uneasy feeling about transplantaion exists among the popula-
tion.

What is the relative importance of donation refusal among the causes of
non-explantation in brain death subjects? In France, 70% of non-explan-
tations are due to donation refusal. Each year, 130 brain death patients are
not used for transplantation activities; likewise, 130 cardiac and hepatic and
260 kidney transplantations (15% of the total kidney transplantation in
France) are not performed due to donation refusal (France Transplant 1993).

Donation refusal appears to be important — it is a growing problem — and
should be studied in order to find the causes, mainly socio-psychological.

In France, the opting out law (presumed consent) has been in place for
almost 20 years, but this law is not really used as it was initially planned:
asking permission of the family was not thought to be necessary, but further
hospital regulations urge medical teams to do so. One of the most suitable
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Table 1. Sociological factors involved in organ donation

Categories No. Yes No + or —
Population 5849 31% 9% 60%
Males 2950 30% 9% 61%
Females 2776 34% 7% 59%
<30 2197 31% 8% 61%
Age 30 to 45 2564 33% 9% 58%
>45% 966 32% 9% 59%
Married 3773 33% 8% 59%
Single 1970 29% 9% 62%
0 children 2186 29% 9% 62%
1 to 3 children 3130 32% 9% 59%
>3 children 123 46% 4% 50%
Executive 513 41% 8% 51%
Employee 3026 34% 7% 59%
Woreker 2139 25% 11% 64%
Commerce 2422 25% 7% 68%
Industry 675 37% 12% 51%
Healthcare 990 40% 6% 54%
Services 1760 32% 11% 57%

*Non Significant.

aspects of the law was lost and, moreover, set a useless burden and difficult
decision upon the family.

An analysis of socio-psychological aspects of donation refusal can be
worked out correctly only if done in two parts:

— Donation refusal by the one who thinks quietly of this problem, far from
any death event

- Donation refusal by the family confronted with the drama of the unex-
pected next-of-kin death

Polls conducted in France and other countries show that almost 90% of
the population is in favor of organ donation (89% in France, SOFRES, 1992;
72% in the USA, Gallup 1993; 64% in Belgium . .. ). If further questions
are asked, the positive percentage becomes lower (67% positive answer for
next-of-kin, 61% for a child), showing limits of the general positive tendency
for agreement.

Feelings of social and racial exclusion are very important negative factors:
only 57% (instead of 72% for the general population) of U.S. citizens of
Spanish origin are in favor of organ donation, only 52% of blacks are in favor,
35% of whom think that racial discrimination exists for organ allocation. The
feeling of exclusion from society, the professional failure have important
negative effects on the will for organ donation: “Why should I give to the
Society which has not given anything to me?”” (ETC Newsletter 1993).

An interesting poll in Belgium points to the paradoxical fact that M.D.S
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are not in favour of organ donation. This was also previously suspected in
France. In Belgium, only 44% of general practitioners are in favor; 30% are
against; 26% have no opinion. These rather strange answers may be due to
a feeling of exclusion, contributed to by transplant teams which did not try
strongly enough to inform and convince their colleagues (ETCO Newsletter
1993).

A very important inquiry has been recently published, performed among
5,800 men and women working in factories, looking for the sociological
factors involved in organ donation. Table 1 shows some results of this poll.
Familial status is important (the greater the number of children, the more
positive the answer). Position in the social hierarchy also influences the
answer (willingness to give is more frequent among the highly ranked person-
nel than among workers). There is probably a double explanation for this:
feelings of social exclusion for some, and poor information, education, and
understanding of the problem of organ donation for all (Drouet et al. 1993).

What are the grounds for organ donation refusal? A poll conducted by
SOFRES among the French population in 1992 shows that 37% of the
population put forward religious and moral motives. Other responses suggest
body integrity is not respected (22% ), fear and ignorance (10%) and uncer-
tainty as to why they are against organ donation (26%).

These arguments must be discussed. Religious motivation? All religions
have accepted explantation after brain death. Even Islamic religions are not
against organ donation and Saudi Arabia is a good example of what can be
achieved in Islamic countries. These positive answers are not well known by
the population. A lack of information in this matter is highly unfavourable
for organ donation (Grundel 1991).

What can we say of the 26% of the population that do not know anything
about organ donation? They have never thought of this problem and no one
has really made any effort to push them to think about it.

Twenty-two percent of the population think that body integrity is not
respected, which, in a sense, is true. This strong feeling goes along with the
personal, profound respect which a dead body should warrant. However,
this argument is not easy to accept when it is known that more and more
cremations are being performed. An inquiry in our region (Lyon) shows
that more than 50% of the deceased are incinerated and this proportion is
growing.

Brain death as a definition of death is not well accepted by the population
in certain countries. This is the case in Japan, where 70% of polled people
are against this definition of death. And the Buddhist belief, that the soul
only leaves the body several days after death, does not facilitate the trans-
plantation development in this country: only 3% of dialyzed patients are
transplanted in Japan (Atsumi 1992).

In Western countries, the brain death definition of death is difficult to
understand by a large proportion of the population: how is it possible that
the brain is dead whereas other organs are kept alive? Ancestral fears of
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being buried alive do remain even in our present times. We are reminded
of this by all sorts of gadgets which were used for centuries for helping
the dead should they awake in the coffin: food, means of communication,
ventilation tubing, etc. Even incineration was first considered as the absolute
means to be sure that the dead are really dead. Such old and ancestral fears
can only be eradicated from the general population with repeated information
and explanations which should begin at school (Lery 1987; Pottecher 1993;
Sass 1991).

When the media (newspaper and television) represents the only infor-
mation on transplantation for 72% of the U.S. population, can we think that
the old beliefs will disappear and that this percentage of the population has
a true knowledge of organ donation? Certainly not, because newspapers and
television give only quick, superficial, fragmental information; their aims are
mainly scoop, sensational news, rather than true information and education
(Croon 1991). Moreover, the press and television very often have given a
false view of transplantation and organ donation, due to the thrilling aspects
of the news. There are numerous examples of deleterious effects of such
sensational information which are often presented as being usual and not
exceptional: in France (Affaire D’AMIENS, de I’Hopital Tenon) and in
foreign countries (in Sweden, definition of cerebral death in 1988, first heart
lung transplantation in 1990).

The absence of true information on organ donation and transplantation
appears perfectly clear when you consider the results of a poll made by
SOFRES in 1992, showing that 98% of the population does not know the
name of the law on organ donation, the law being used for 20 years in
France (Loi Caillavet, law on presumed consent). Fifty-eight percent of the
population thinks that this law is for expressed consent.

If transplantation is thought to be a useful therapeutic procedure and
should continue, and if organ donation must be developed, it becomes neces-
sary to seriously inform and educate public opinion on cerebral death, to
explain the meaning of organ donation, to explain what the law is for organ
donation and, more generally, to give information on transplantation prob-
lems — negative and positive aspects must be openly discussed. The necessity
of solidarity should be conveyed, with the notion that, nowadays, death can
give rise to life.

These informative and educational activities should be driven by the state
health organization with the necessary financial means, with the help of
organ donor associations. Information should be primarily delivered to young
populations in schools, colleges, universities and the army, and to the part
of the population which has difficulties in being completely integrated and
successful in society. Special efforts should be extended toward general
practitioners by the transplant teams.

Family refusal for organ explantation from a brain dead patient is a totally
different problem: death is present and mourning, with its intense psychologi-
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cal stress is here. It is a state of shock with tiredness, apathy and insomnia;
thinking and decision-making are difficult. This state of transitory confusion
may last hours, days or weeks. The basic problems of organ donation will
certainly not be handled with calm and serenity. Therefore, the answer of
the family may not exactly fit the opinions on organ donation which were
reported before. Asking permission of the family under these circumstances
appears as psychological aggression, which was not the initial plan of the
regulation of the presumed consent law.

Numerous studies have been done by organ coordinator teams in France
and other countries to better understand the factors which lead to organ
donation refusal in these circumstances. First of all, the frequency of organ
donation refusal is highly variable from one place to another, and in the
same location it varies with time. For instance, in Brest, frequency of refusal
was 5.25% in 1991, 16.25% in 1992, 9% in 1993; in Rennes frequency of
refusal was 20% in 1991, 37% in 1992, 15% in 1993. These great variations
should depend on the skill of the coordination team members. The psycho-
logical skill with which the request is represented to the family is certainly
one of the most important factors which influences their response.

The answer depends also on the nationality of the family: 91% of Meghre-
bin families gave a negative answer; in Latin countries, 42% of families gave
a negative answer, and for Europe as a whole a mean of 26% gave a negative
answer. In France, the usual negative response is 34%.

The cause of brain death is a factor: the family more easily gives a positive
answer when the brain death is caused by suicide (70%); 64% agree when
it was caused by a head injury car accident; and 61% agree when brain death
is due to cerebrovascular disease. The age of the brain death victim is also
a factor which influences the family’s answer. The younger the person is
when brain death occurs, the more difficult it is to obtain a positive answer
(from 18 to 25 years, 39.7% refusal), 25-45 years, 28% refusal).

Arguments given by the family agree with those found in the poll men-
tioned before, but with some differences. Twenty-six percent refuse with no
argument - this is probably an instinctive response expressed during a stress
situation — and 18% evoke the prior negative will of the dead (usually with
no proof). Loss of body integrity accounts for 21% of the arguments for
refusal; being against the presumed consent law is said to be the cause of
refusal for 16%; and 13% refuse on religious grounds.

Social factors, some of which were presented before, also play a role:
craftmen, staff members and employers give a favorable answer in 70% of
the cases; farmers, 55%; workers, 47%.

As previously stated, the dramatic events of the death of a next-of-kin
demand a highly qualified psychological approach of the family. This seems
to be of the utmost importance. Only trained and skilled nurses and MDs,
will be able to introduce a request for donation without raising resentment.
The need for such training is now evident, and French, Spanish and European
programs have been organized for the education of coordinator transplant
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teams. These sessions should be repeated yearly to avoid weariness towards
a stressing psychological activity.

Does this study of socio-psychological factors involved in organ donation
lead to a preference for the “opting in” (expressed consent) or “‘opting out”
(presumed consent) law?

The opting in law seems to be less effective because only a few people
make the decision in advance: in Holland, only 20% of the population has
a donor card, while 52% is willing to give. Several inquiries in countries with
an opting out law have shown a greater efficacy of this regulation, but
drawbacks do exist. The legislation must be well established and a great deal
of information should be given to avoid the frustrated feeling which may
appear among those who think they have no possibility of choice (which is
wrong).

The “Caillavet’” law — opting out law — which was established 20 years ago
in France, was in advance of its time. As it was initially conceived, without
the necessity to ask permission of the family, this law considered the cadaver
as belonging as much to society as to the family. When, through medical
progress, death may give rise to life, why should the cadaver not be used to
save the life of other members of the society?

It becomes more and more evident that the beneficial effect of organ
transplantation warrants the disappearance of organ donation refusal. The
study of socio-psychological factors involved in organ donation refusal shows
that most could be overcome by education and factual information, not by
the media but by a well-planned official campaign.

As long as it is necessary to ask family permission for explantation of
organs from a brain death victim (establishment of a computerized registry
of organ donation refusal could overcome this necessity), it will be necessary
to work with psychologically trained nurses or MDs who are able to perform
such difficult interviews.
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7. Disappointing rate of altruism in the population

G. SCHUTT & G. DUNCKER

In the Eurotransplant region — as well as in most European transplant
organisations — the number of donated organs decreased in the last two
years.

The negative trend in organ donation even increased in the first period of
1994. The decrease rate has now reached 14% compared to the same period
in 1993 (January-February) [1]. Various factors were discussed that might
contribute to this:

- lack of cooperation among medical professionals,

— reduced death rates in traffic accidents,

- negative media reports concerning organ donation, and

- relatives objecting to donation.

The cooperation of the medical professionals might be influenced by:

- better information about organ donation and standardized educational
material;

— regulated cooperation with just one transplant center and avoidance of
multiple transplant center activities in the donor hospital;

— educating medical professionals in the field of approaching the relatives
regarding organ donation in a professional way - a task of the EDHEP
(European Donor Hospital Education Program) program that was intro-
duced by Eurotransplant; and

— providing a transplant law that regulates organ donation.

These facts were recognized and approached in Germany in recent years
and a transplant law is currently in preparation.

The reduced death rates in traffic accidents — in Germany mainly due to
laws that enforce wearing safty belts in cars and helmets when riding a
motorcycle — are desirable and benefit all of us. However, in the regard of
organ donation, this trend might be overcome by using more donors that die
from natural death causes. This might involve the usage of older donors;

J.L. Touraine et al. (eds.), Organ Shortage: The Solutions, 49-52.
© 1995 Kluwer Academic Publishers.
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Table 1. Eurotransplant donation activities

1990 2466 donors (MOD)

1991 2456 donors (MOD) steady state

1992 2223 donors (MOD) - 9.7%

1993 January-February kidney donors 483

1994 January-February kidney donors 419 - 14%

Table 2. Public attitudes toward organ donation

Polls
Consent to donate own Consent to donate relatives’
organs organs

1992 South Africa [2] 89% 76%

1991 US (Gallup) [3] 75% 60%

1993 Germany [4] 90% 80%

1991 Chile [5] 33% -

reports in the literature about extending donor pools by the usage of older
organ donors are encouraging.

Negative media reports are mainly concerned about organ trade. The
selling of organs from living donors, or the trading of body parts after one’s
death for usage in pharmaceutical products, have been themes in the German
media for the past 6 months. Sales of organs are reported from Third World
countries and former East European countries. Extirpation and sales of body
parts (dura mater, hypophyseal glands, corneae, etc.) without consent of the
deceased or the relatives are reported from German hospitals. Due to these
practices, trust for medical professionals seems to have lowered in the general
population.

This lack of trust in the medical profession seems to result in less consent
towards organ donation. This trend worries all who are involved with organ
transplantation, but actual data regarding consent toward organ donation in
families are scarce.

Publications about organ donation are mainly based on two facts: public
polls and the refusal rate toward solid organ donation. Consent among the
public varies from figures as high as 90% in favor of organ donation of own
organs in Germany (n = 440), and to those as low as 33% among black
Americans (n = 232). Large polls such as the Gallup, where a few thousand
Americans were questioned, showed a 75% consent rate. The figures were
lower when subjects were asked for consent in case of a relative’s death, but
still considerably high.

Actual consent rates from families in the case of death of a close relative
are hard to obtain. According to German transplant centers, from all donors
that were reported to them, consent toward organ donation was 81% in 1991
and had dropped to 75% in 1993. However, these data are questionable,
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because they presume the reporting of every brain dead deceased, even when
a doctor at a donor hospital has already obtained family refusal before
contacting a transplant center and, therefore, transplantation will most likely
not be done.

Our transplant center performs transplants of all solid organs and, in
addition, maintains cornea and heart-valve banks. The guidelines for cornea
donation differ from those for solid organs:

- there is literally no age limit (our oldest donor was 100 years old),

- nearly all deceased are acceptable donors regardless of the cause of death
(with the exception of septic patients, HIV and hepatitis infections, slow
virus infections and spread malignoma), and

- enucleation can be done up to 72 hours after death.

We expected the demand for cornea donation to be met, however, even
after extensive campaigns among the medical profession and general public,
the rate of organ donation remained much too low. To evaluate the reasons,
a prospective study was carried out in two large hospitals in Kiel: during a
three-month period we followed-up on all 150 deaths that occurred in the
two hospitals.

The doctors in charge of the patients before death were contacted and
were asked to obtain consent for corneal donation from the families. From
the 150 potential donors, 12 were judged medically unsuitable and we did
not try to obtain consent (8%). In 2 cases, no relative could be identified
and, in 7 cases, the relatives could not be reached in time for corneal removal,
even after several tries (6%). In 10 cases, the doctor in charge refused to
ask the relatives for corneal donation. The reasons were connected to the
circumstances of the deaths, without closer description (6.7%).

The final result was 119 potential donors. All families were approached
for consent. Corneas were obtained in 40 cases — 33% . Therefore, the refusal
rate of the families was 66% . This high refusal rate — contesting a declared
90% positive attitude toward organ donation in Germany — was very surpris-
ing. The deceased were mostly elderly people (60% > 70 years old, only
1.5% under the age of 30 years), the deaths occurred after prolonged hospital
stays and were not unexpected. The families were not approached imme-
diately after death and were allowed ample time to reach a decision.

We discussed the impact of these findings on our educational program and
changed the following:

— public campaigns were started, where a personal situation was emphasized,
rather than the general aspects of corneal transplantation;

- radio interviews were given with the opportunity for patients to call in and
discuss their own personal findings as well as objections toward organ
donation with medical professionals;
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- doctors were encouraged to ask their patients about their own opinion
toward organ donation when admitted to the hospital — rather than ap-
proaching the families after a patient’s death.

We continued the prospective study parallel to the extensive campaign.
Yet, the next three-month period (207 deaths occurring in the two hospitals)
still had a 70% refusal rate of the families of possible donors.

These findings indicate that the actual will to donate organs in the case of
death of a close relative and the attitudes expressed in polls still differ
immensely — even after transplantation af all organs now has become routine
medical treatment. Germany has to continue its public campaign, the need
for a transplant law is definite, and one suggestion now discussed is to
routinely talk about the theme of organ donation in all schools.

References

1. Eurotransplant Newsletter 1994; 114(March).

2. Annual Report. Leiden, The Netherlands: Eurotransplant, 1992.

3. Pike R, Odell J, Kajn D. Public attitudes to organ donation in South Africa. Transplant
Proc 1992; 24: 2102.

4. Sheehy E, Beasly C, Drachman J, Gortmaker S. What 6,000 Americans think about organ
donation: results of a nationwide Gallup survey. Soc of Organ Sharing Vancouver 1993;
Abstract.

5. Schiitt G, Schroeder P. Public attitudes toward organ donation in Germany. Transplant Proc
1993; 25: 3127-28.

6. Martinez L, Vaccarezza A, Rodriguez L. Public opinion regarding organ donation in Chile.
Transplant Proc 1991; 23: 2528.

7. Davidson M, Devney P. Attitudinal barriers to organ donation among black Americans.
Transplant Proc 1991; 23: 2531-32.



PART TWO

Expanding the donor pool



8. Organ procurement from non-heart-beating
donors

JAN-WILLEM DAEMEN, YIN MING & GAUKE KOOTSTRA

Introduction

As a reaction to the increasing discrepancy between the availability of kidneys
for transplantation and the length of the waiting list, there is a renewed
interest in retrieving kidneys for transplantation from the so-called Non-
Heart-Beating (NHB) donor. At the University Hospital Maastricht, over a
period of 10 years, 20 percent more kidneys have become available through
an NHB donor program [1]. Programs have also been started in other lo-
cations, but a systemic involvement of all transplant centers has not yet been
achieved. The NHB donor concept, however, is not new in Europe.

History

Before the notion of death based on neurological or brain criteria, often
called “brain death”, was introduced in medicine, organ retrieval was per-
formed after cardiac arrest of the donor. All these patients suffered severe
brain damage. However, through a general acceptance of the criteria of
brain-death, multi-organ donation became routinely acceptable and interest
in NHB donors waned. In addition, it is important to notice that the results
of cadaveric kidney transplantation were improving considerably at the same
time, through HLA-DR matching and the introduction of ciclosporine [2].
Several factors probably contributed to the nearly exclusive use of donors
declared dead based on neurologic or brain criteria. In these cases, organs
are procured while the heart is still beating — the so-called Heart-Beating
(HB) donors. It is likely that the fear of transplanting an unviable organ, as
might be the case from a NHB donor, made NHB donors unpopular.
Nevertheless, in Maastricht we have continued to use the NHB donor in
the years 1980 to 1993, albeit for kidneys only. We continued to publish the
results [3, 4] and to advocate its use. Interest is gradually increasing in
Europe and the results of what is still a rather small degree of activity are
being published [5, 6]. There is a range of different protocols and procedures

J.L. Touraine et al. (eds.), Organ Shortage: The Solutions, 55-60.
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necessitating a proper and clear definition and description of the different
NHB donor categories.

Non-heart-beating donor categories
We propose the following four categories of NHB donors.
Category 1 — dead on arrival

A person is brought into the Accident and Emergency (A & E) department
already declared dead outside the hospital. Neither outside nor inside the
hospital will an attempt have been made to resuscitate because of the obvious
senselessness of it. Examples are patients who died of trauma (a broken
neck, open head injury, dead on the scene of an accident) or cardiac arrest
for at least 15 minutes for whatever reason. This category — dead on arrival
- is by far the largest pool of potential donors. However, it is the most
difficult category as well, due to several factors.

For the transplant team the viability of the organs (only kidneys are likely
to be recovered) is a major point of concern.

Access to this category of NHB donors is another factor and has several
obstacles. First, the body has to be brought into the A & E department, for
an in-situ-preservation procedure. This can only be done in a country with
legislation based on presumed consent, or with a donor card on the dead
body. When consent of the relatives is needed, the time span until this is
obtained might be unbridgeable. When death is due to an unnatural cause,
consent of the district attorney is also needed.

Second, information on the period of cardiac arrest has to be precise and
reliable. We consider a period of 30 minutes without circulation the limit of
acceptance.

Category 2 — unsuccessful resuscitation

This category considers patients who are resuscitated by an ambulance crew
and brought into the A & E department where resuscitation is taken over
by the hospital team. Because of the absence of success it is decided by the
resuscitation team to discontinue treatment. Examples are patients with
cardiac arrest after myocardial infarction at home or in the street, or a victim
of a gunshot to the head, resuscitated for a time by volunteers, ambulance
crew and hospital team, but ultimately, unsuccessfully.

Donors from category 2 — unsuccessful resuscitation — are currently the
major source of NHB donors in our program, although the absolute numbers
are still small. The difficulty in this category is determining when to discon-
tinue resuscitation and establish death on cardiac criteria. We prefer a strict
separation of the resuscitation team and procurement team. When the re-
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suscitation team decides to stop, we prefer to abstain from any supportive
handling (artificial ventilation, external cardiac massage) for five minutes
before the transplant team takes over. These five minutes are intended to
demonstrate to all those present in the room that there is a change from
trying to save someone’s life to the preservation of the kidneys for the benefit
of the potential recipients. The transplant team restarts artificial ventilation
and external cardiac massage. Drugs supposed to be of beneficial effect for
the condition of the organs are given (for instance, heparin, regitine). This
action is continued until permission for organ donation from the relatives
has been granted or refused. In the last case, all action is discontinued. In
case of permission for organ donation, a cooling catheter is introduced [7].

We accept donors sustaining a maximum of 30 minutes of cardiac arrest
plus 2 hours of efficient resuscitation for our donor program.

Category 3 — awaiting cardiac arrest

These are hospital patients whose prognosis is certain death but for whom
the diagnosis of brain death cannot be established because the criteria are
not met. These patients can be ventilator-dependent or spontaneously breath-
ing. In all cases cardio-pulmonary arrest is awaited and thereafter organs are
procured.

This diverse category contains patients with severe neuro-trauma (who will
not be resuscitated and do not fulfil brain death criteria) and patients with
a primary brain tumour in the terminal phase of their illness. What all donors
in this category have in common is that they do not fulfil the criteria of death
based on brain criteria and the only way to procure these organs, is by
changing to death based on cardiac criteria.

The main ethical point that arises is that the treating physician, although
death of the patient is imminent, proceeds to organ donation prior to either
death on brain criteria or death on cardiac criteria.

An important subgroup in this category are the patients who serve as
an organ donor through the ‘“‘ventilator-switch-off procedure””. When this
procedure is performed in the operating room (OR) and all provisions are
made for a fast organ retrieval, not only kidneys but pancreas, liver and lung
can be procured and successfully transplanted as well [8].

Category 4 — cardiac arrest while brain dead

All donors in this category are patients who are in the process of being
diagnosed brain dead or who have already been declared brain dead and
have an irreversible cardiac arrest. Organ procurement in NHB donors in
category 4 — cardiac arrest while brain dead — is not always realized. This
might be due to an unjustified uneasiness to warm ischemia. We would like
to stress that in every potential or declared (Heart-Beating) donor, a set for
introduction of the femoral cooling device should be available and ready for
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use at the bedside. Several donor procedures have been successful in spite
of unexpected cardiac arrest in brain dead donors or during the process of
diagnosing brain death, because of immediate performance of the in-situ-
preservation procedure.

We have also noticed a special group within this category. These are
patients for whom brain death has been diagnosed, but whose family cannot
accept organ removal while the heart is still beating. They will only accept
organ procurement after cardiac arrest. In a few cases, we have been success-
ful through the ventilator-switch-off procedure to procure at least the kidneys
in this situation.

An additional subdivision of NHB donors can be made: controlled versus
non-controlled. The controlled subgroup contains those donors for whom
cardiac arrest is awaited in the OR, after a ventilator-switch-off procedure.
Conditions are so close to HB donors that in this subgroup, as mentioned
before, besides kidneys other organs can be procured and successfully trans-
planted as well.

In-situ-preservation procedure

It is obvious that cooling of the kidneys as soon as possible after circulatory
arrest is mandatory, in order to slow down metabolism and prevent the
kidneys from further decay. Cooling devices, such as the Double Balloon
Triple Lumen (DBTL) catheter have been developed [9]. In all categories,
except cases with a ventilator-switch-off procedure in the OR, the in-situ-
preservation procedure is performed using such a cooling device.

For donors in category 2 — unsuccessful resuscitation — the time after
declaration of death on heart criteria until the consent for introduction of
the cooling catheter is bridged through external cardiac massage and artificial
ventilation. Also, heparin and phentolamine are administered intravenously.
When the family arrives at the A & E department, they are approached
for organ donation. In case of refusal, the above-mentioned handling is
discontinued; in case of consent, the in-situ-preservation procedure is started.

Through an incision in the groin the DBTL-catheter is introduced in the
femoral artery and the aorta, and external cardiac massage and artificial
ventilation is discontinued. After partially inflating the abdominal balloon,
the catheter is retracted until it occludes the aortal bifurcation; both balloons
are then inflated fully. The position of the catheter is checked on a plain
abdominal X-ray (we use radio-opaque dye for inflating the balloons). Per-
fusion is then started with cold histidine-tryptophan-ketoglutarate (HTK)
solution at a pressure of 100 cm water; the venous out-flow is secured by
inserting a urine catheter in the caval vein through a femoral phlebotomy.
The perfusion continues until nephrectomy, preferably performed within 1
1/2 hours after cooling begins.

The family is given the opportunity to visit their deceased relative. This is
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done in the A & E department while the cooling continues. Thereafter the
body is transferred to the OR.

Whenever there is consent for donation before the final cardiac arrest
(category 3 — awaiting cardiac arrest — and category 4 — cardiac arrest while
brain dead) or in countries with an opting-out principle for organ donation,
the catheter can be introduced immediately after the patient is declared
dead.

Transplantation results

We have published several analyses of the results of our NHB donor kidneys
[3]. Compared with a matched HB donor group, no difference in long-term
results for graft and patient survival was observed [4]. In the short-term,
delayed function occurred significantly more often in the NHB donor group.

A recent analysis of all but three of our NHB donor kidneys transplanted
in the Eurotransplant area included 57 NHB donor kidneys. They were
compared to a group of 114 HB matched controls, collected in collaboration
with the Eurotransplant data base. The groups are comparable, the main
difference being the first warm ischemia time. The outcome was more delayed
function in the NHB donor kidneys, but there was no difference in long-term
results — up to 5 years - either in graft or patient survival. The percentage of
never-functioning kidneys was 14 in the study group and 8 percent in the
control group. This difference did not meet statistical significance.

Other groups in Europe using NHB donors report similar results [5, 6,
10]; short- and long-term results are as good as in HB donor kidneys, albeit
a significantly higher incidence of delayed function in all programs.

Preservation

Recent experimental work revealed that preservation of ischemically dam-
aged kidneys by continuous hypothermic perfusion is superior to preservation
by simple cold storage [11]. Also, in human kidney transplants, delayed graft
function was significantly lower in NHB donor kidneys preserved by machine
perfusion as compared to simple cold storage [12, 13]. Therefore, today we
preserve the NHB donor kidneys on a perfusion machine using UW-glucon-
ate as the perfusion fluid. During the perfusion, a testing program is per-
formed based on histological [14], functional [15] and biochemical parameters
to try and judge the viability of these ischemically damaged kidneys.
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9. Heart transplant from non-beating heart donor
Past experience and report of one clinical case

G. DUREAU

History

In the past, “Cadaver Heart Transplantation” was the term applied to proce-
dures using non-beating-heart donors.

Actually, this was the only condition considered ethically possible by some
authors [1-3]. Yet, on 3 December 1987, C. Barnard performed the first
human cardiac allotransplantation from a beating heart donor, thereby frus-
trating N.E. Shumway and R. Lower from their own “premiere”, despite
the fact that they had themselves invented the technique and developed the
first animal models [8].

The success of Barnard’s procedure was such that as many as 100 heart
transplantations were done the following year throughout the world, at a time
when only two teams were ready to perform cadaveric heart transplantation.
However, from the very beginning, the beating heart donor procedure bore
two major criticisms, which remain significant as the heart transplant program
develops:

1. A brain-death definition of death still represents an obstacle in some
cultures (Japan) and may be the cause of refusal in other countries. This
explains why Japan is the only country to continue research in this field
[6,10].

2. Limiting the pool of potential donors to brain dead subjects results in
organ shortage. If research and development had been based on non-
beating-heart procedures, more donors could have been expected.

Due to the fact that today 25% of patients die while on waiting lists [9],
cadaveric heart transplantation is being reconsidered, accepting the increased
risk for the sake of therapeutic efficacy.

J.L. Touraine et al. (eds.), Organ Shortage: The Solutions, 61-66.
© 1995 Kluwer Academic Publishers.
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Experimental models
Several points were discovered in the sixties:

1. Successful orthotopic heart transplantation could be achieved in dogs
using arrested hearts 30 minutes after the last beat when it was asphixiated
(Dureau et al., 1966b) and 45 minutes when it was exanguinated (Angell
& Shumway, 1966).

2. Resuscitative perfusion was necessary prior to transplantation either ex
vivo (Angell & Shumway, 1966) or in vitro (Dureau et al., 1966a).

3. Evaluation of the resuscitated organ, carried out during isolated perfusion
after recovery, was mandatory to obtain good results (Dureau et al.,
1966b).

4. Hypothermic storage could be combined with the resuscitative procedure
for up to 24 hours (Dureau, 1970).

Clinical prospective

Isolated blood perfusion of the heart (in vitro or ex vivo) represents the
major obstacle toward a clinical application of the experimental model, due
to risk of infection and other complications as compared to the current
procedure which condemns this or such technique to experimental and mar-
ginal attempts. On the other hand, the recipient’s blood perfusion represents
the best biological perfusate to resuscitate the heart, provided that the circu-
latory burden is released from the graft. This is the condition of the trans-
planted heart still under extracorporeal circulation. These considerations
lead to shifting the evaluation of the graft prior to the resuscitative perfusion,
representing a new proposal compared to the experimental results (Fig. 1).

Clinical case

October 1 1985, a 20 year old male, suffering from dilatative cardiomyopathy
was admitted to the intensive care unit of our hospital in critical hemodynam-
ical condition. He was immediately intubated for respiratory assistence while
adrenergic support was initiated with Adrenalin (16 y/kg/mn~"), Dopamin
(3.8y/kg/mn ") and Dobutrex (24 y/kg/mn~"). The case was complicated by
a staphylococcus aureus infection. A call for emergency transplantation was
initiated and on the sixth day a heart from an adult male gunshot victim was
proposed. By this time, the hemodynamic condition of the recipient had
further deteriorated and diuresis fell under 0.5 L/day ™.

The donor was also questionable since brain death resulted from a cardiac
arrest consecutive with a hemorragic shock. Resuscitated with a cardiac
massage, normal pressure required 30 y/kg/mn~" of Dopamin at the time of
proposal.
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EXPERIMENTAL MODEL

RETRIEVAL| | RESUSCITATIVE| | EVALUATION TRANSPLANTATION

PERFUSION
CLINICAL APPLICATION
RETRIEVAL EVALUATION TRANSPLANTATION AND
RESUSCITATIVE
PERFUSION

Fig. 1. Cadaveric heart transplantation

Despite this, the heart was accepted, considering the condition of the
recipient, for whom we did not dispose of mechanical circulatory assistance.

During the hasty kidney retrieval, Collins’ solution was accidently infused
in the donor resulting in cardiac arrest. After discussion, we decided to
continue the procedure: the chest was opened and the heart was removed
after 15 minutes of warm ischemia. The heart was cold cardioplegied and
orthotopic heart transplantation was carried out as usual, according to Shum-
way’s technique, except that the left ventricle was vented. Cold ischemia
time was 2 hours and warm ischemia time was 45 minutes.

Reperfusion was carefully initiated by releasing the aortic clamp at very
low (30 mm Hg) pressure, as experimental data has shown us the importance
of this. This perfusion pressure was increased to 45 mm Hg after electrical
defibrillation, which was obstained with one shock, 5 minutes after reper-
fusion.

Very abnormal, enlarged QRS complexes followed cardioversion. As for
the experimental models, they remained abnormal up to the thirtieth minute
of reperfusion, when they changed abruptly to more normal complexes. By
the 45th minute, complexes had improved further, allowing normal weaning
of the extra-corporeal circulation after 55 minutes of resuscitative persusion
and assistance (Fig. 2).

Immediate follow-up, respiratory assistance and adrenergic post-operative
support was not different from normal transplantations. Post-operative car-
diac enzymes were normal and the first endomyocardial biopsy did not show
evidence of necrosis or fibrosis.

At one year, isotopic ejection fraction was normal. Recently, after 9 years,
it has been reevaluated (Table 1).



64 G. Dureau

Fig. 2. E.C.G. Evolution of the resuscitative perfusion.

Discussion

The most surprising feature of this clinical case was the close reproduction
of the experimental data found in the sixties regarding cadaveric resuscitation
of dog and human hearts. Namely, the same drastic improvement of ECG
and QRS complexes after 30-45 minutes of reperfusion.

In experimental studies we paralleled this situation with changes in the
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Table 1
1987 1994
Work Heart Arterial Left ventrical Work Heart Arterial Left ventricle
load  rate pressure ejection fraction load  rate pressure  ejection fraction
bmin mmHg % bmin mmHg %
ow 77 110 54 Ow 95 109 68
30w 90 120 65 50w 100 135 Missing
9w 105 160 74 8w 118 147 70
120w 120 170 80 110w 136 152 76

mitochondrial aspects [4]. We could not propose an explanation for such
rapid changes in the mitochondria but they were consistently found through-
out the studies.

The immediate and long-term evolution clearly showed that the arrest of
a heart does not prohibit its use for transplantation under favorable con-
ditions, that is, a patient already on the operating table with a surgical team
ready for intervention. It should be noted that 10-15% of donors’ hearts
stop during retrieval organization by the coordinator team, and this consider-
ation could lead to a different attitude for heart retrieval, where previously
only the kidneys were retrieved [7].

This case also showed the sound approach of cardiac resuscitation on the
recipient, which is a better solution than isolated perfusion. Also, we require
some kind of evaluation of the organ’s potential viability since the cadaveric
heart is grafted directly to the recipient: RMN spectrometry and vascular
resistance could be helpful in assessing organ status, keeping in mind that
mechanical circulatory support may be used for difficult situations.
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10. Total body cooling for organ procurement

R. VALERO, M. MANYALICH, C. CABRER, L. SALVADOR &
L.C. GARCIA-FAGES

Introduction

Since the experimental and clinical studies performed by Garcia-Rinaldi et
al. [1], who successfully initiated the “in situ” preservation of kidneys by
means of cold perfusion of organs within the cadaver, the possibility of
obtaining organs from non-heart-beating donors (NHBD) has been recon-
sidered for transplantation purposes.

During the last few years new techniques have been developed to improve
the perfusion and posterior viability of the organs obtained from NHBD,
one of which is “total body cooling”.

We present here the results of our work in this field.

Potential NHBD admitted to hospital were included in this study. NHBD
were considered those patients who suffered a cardiocirculatory arrest just
before or in the initial hours of admission to hospital. These donors have
been called “the uncontrolled NHBD” [2]. We consider “controlled NHBD”’
to be those heart beating donors who suffered cardiac arrest before scheduled
organ harvesting could be performed. In our series we did not consider
patients for whom brain death had been diagnosed but for whom cardiac
arrest had to be awaited before organ harvesting commenced, due to a lack
of brain death legislation, as happens in some countries regarding NHBD.

The procedure for non-heart-beating organ extraction begins after death
is diagnosed. At this point, it is necessary to calculate accurately warm
ischemia time (WIT) from the moment of death until effective cardiopulmon-
ary resuscitation techniques are initiated. Criteria to consider a dead patient
as a potential NHBD include - in addition to the general criteria of donor
selection — age younger than 60 years and a WIT of less than 30 minutes.
Time elapsed until the commencement of cold perfusion must be less than
120 minutes.

Initially, basic cardiopulmonary maneuvers are set in motion and the donor
is heparinized. Subsequently, vascular access is attained by surgical dissection
and cannulation of the femoral vessels, and cold perfusion is begun through
the aorta.

J.L. Touraine et al. (eds.), Organ Shortage: The Solutions, 67-72.
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In our early cases, “in situ” perfusion was achieved by means of cold
perfusion of Collins’ liquid by gravity. We used a multiperforated catheter
placed into the aorta, by insertion through the femoral artery. Venous drain-
age was made possible by a catheter in the femoral vein. A double balloon
catheter is preferable for this purpose, although different kinds of catheters
have also been used with good results.

During the last few years, a new technique has been developed. “Total
body cooling” uses blood to perfusate the whole body. Blood is oxygenated
and cooled by means of extracorporeal circulation, and posteriorly reintro-
duced in the donor. Koyama [3] and Gomez [4] and their colleagues used
the technique of corporal hypothermia by means of cardiopulmonary bypass
in non-heart-beating human kidney donors with good results. Moreover,
experimental studies by Hoshino and coworkers [5] have opened the way to
the procurement of livers from this type of donor using total body cooling
techniques.

In later cases, we have also used total body cooling through extracorporeal
circulation. Cannulation was accomplished using a 18F cannula for the fem-
oral artery and vein. Perfusion was achieved by means of a portable device
which incorporated a roller pump, a temperature exchanger, and a bubble
oxygenator/container, interposed in an extracorporeal circuit filled with Ring-
er’s lactate serum, a colloidal solution, mannitol, and sodium bicarbonate.
Bypass was begun with a progressively increasing flow (1-2 1 min~') and
decreasing temperature (to 15 to 20°C). This device allowed the procedure
to take place in an intensive care unit or in the emergency unit to which
patients with cardiac arrest had been admitted. With this device, the oxygen-
ation and cooling of all the donor’s organs was possible while permission
was being requested.

There are a number of advantages to core-cooling. 1) Cooling is induced
progressively and smoothly, providing for homogeneous cooling of kidneys
and surrounding organs and tissues [3, 5]. The fact that sufficient perfusion
pressure and high flow rate can be produced by the pump is also an advan-
tage, since low perfusion pressure and low flow rate causes vasoconstriction
which leads to ischemic damage [6]. 2) Using blood as the coolant in this
system confers a number of advantages over crystalloid perfusates: it is a
colloid, it is an effective buffer solution, it contains substrate for tissue
metabolism, and it contains physiologic free radical scavengers. It seem likely
that tissues damaged due to ischemia would recover more easily if they were
perfused with cold hyperoxygenated blood [3, 5, 7]. 3) More time is allowed
for precise dissection [5]. 4) Although procurement of livers using in situ
perfusion with a very short warm ischemia time have been described [8],
perfusion of all the organs through total body cooling will allow the extraction
and transplantation of other organs in the near future [S, 9]. 5) Blood is
maintained inside the vessels and, if consent is not obtained, a return to the
original situation is easier with this technique. 6) Lastly, although skilled
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technical assistance is required, the technique is relatively simple and the
perfusion apparatus is portable, so the procedure is not very complicated.

There is, however, one disadvantage to core-cooling: difficulties in obtain-
ing good venous blood return have been described when the cause of death
was a politraumatism, due to the loss of vascular tree (hemothorax, aortic
rupture, hemoperitoneal bleeding, . . . ). This may cause ineffective extracor-
poreal circulation and, consequently, insufficient organ perfusion. Guidelines
for this situation include increasing the volume of fluid in the oxygenator/con-
tainer while checking the position and permeability of the venous line [4].
If this is not sufficient, the technique must be reconsidered and in situ
perfusion may be started [8].

In situ perfusion is perhaps the most widely practiced method of preserva-
tion. It has a number of advantages. The technique is simple and involves a
minimum of specialist equipment. It is rapidly executed and provides fast
and efficient cooling of the kidneys. Finally, harmful blood constituents are
flushed out (fibrin, complement, platelets, leukocytes).

Although Hoshino has experimentally demostrated that livers obtained
through total body cooling are more viable than those obtained by in situ
perfusion [5], no other controlled studies have yet been performed comparing
kidney viability using these two techniques.

In our series, organs obtained from NHBD were transplanted into recipi-
ents whose characteristics and history had previously been analysed. Kidneys
were transplanted to blood type-compatible and negative cross-match recipi-
ents and, in this way, we were able to reduce cold ischemia time to 6
hours in the first transplanted kidney and 12 hours in the second one.
Immunosuppression treatment was given in each case, according to the proto-
col in use at the time of transplantation. Graft and patient survival was
analysed by means of the Kaplan-Meier method.

Results

Between October 1986 and May 1994, 21 potential NHBD were included in
our study, with two family refusals. Etiology of death in our series was
politraumatism (11 cases), heart disease (6 cases), isolated brain injuries (3
cases, including 2 “controlled” NHBD) and stroke (1 case).

In 13 cases we used in situ perfusion through a femoral catheter by gravity.
Two of these cases were controlled NHBD; four kidneys and one liver were
obtained from these patients. Transplantation of the liver was possible due
to a short WIT. In another case, where the patient died after unsuccessful
emergency cardiac surgery, the organs were rejected following a positive
Human Inmunodeficiency virus antibodies test. Of the remaining 10 donors,
15 kidneys were transplanted (4 of them in another center), one donor was
rejected following bad macroscopic perfusion and another was refused by
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Table 1. Characteristics of non-heart-beating donors distributed in two groups according to the
method of organ perfusion: in situ perfusion or total body cooling (TBC)

Method  Number Age Male Female Transplanted Family Clinical con-
kidneys refusal  traindication
In situ 13 34.9 (8-60) 8 5 19+ 1liver 1 2
TBC
PLT 5 30.8 (17-46) 4 1 2 0 4
NoPLT 3 37 (28-47) 2 1 4 1 0
Total 21 342 (8-60) 14 7 25+1 liver 2 6
PLT = politraumatism; NoPLT = No politraumatism; Age in years: mean (range)
100 7
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Fig. 1. Actuarial survival curve of grafts and recipients from non-heart-beating donors.

the family. One kidney was not transplanted due to recipient problems (Table
1).

The total body cooling technique was used in the remaining eight cases,
which may be divided into two groups according to the etiology of death. In
the first group, five donors died following politraumatism. In these cases,
there were difficulties in obtaining good venous blood return to make extra-
corporeal circulation possible, and it was necessary to start the in situ per-
fusion technique. The difficulties were due to hemothorax in three cases,
traumatic ventricular cardiac rupture in one case and hemoperitoneal bleed-
ing in the remaining case. Only two kidneys from this group were suitable
for transplantation. The other eight kidneys were rejected because of bad
macroscopic perfusion. In the second group, we included three cases in which
the cause of death was myocardial infarction (2 cases) or isolated brain
injury (1 case). We had one family refusal. Extracorporeal circulation was
accomplished in the two remaining donors without problems and four kidneys
were obtained and later transplanted (Table 1).

In total, 25 kidneys and one liver obtained from NHBD were transplanted.
The actuarial kidney survival curve shows survival rates of 80% and 60% in
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one- and four-year periods, respectively (Figure 1). The functioning kidneys
show a plasmatic creatinine level of 1.38 +0.78 mg dl”'. One year after
transplantation, the liver is functioning correctly. The actuarial patient survi-
val curve shows a survival rate of 89% at one year, which continues after
four years.

Conclusion

Organs obtained from NHBD have shown adequate viability over long-term
follow-up and must be considered a useful way of increasing the number of
donors. Our results suggest that, except in those cases where a disruption
of the vascular integrity is suspected (politraumatic), which could make
extracorporeal circulation difficult or impossible, the technique of portable
total body cooling allows the correct perfusion, oxygenation and cooling of
the donor, and is likely to be the method of choice for the procurement of
organs from this group of donors.
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11. The living donor program in Scandinavia

U. BACKMAN, D. ALBRECHTSEN, H. LOKKEGAARD
& K. SAALMELA

One way of alleviating the shortage of grafts in renal transplantation is to
use organs from living donors. In Scandinavia, the number of living donors
greatly differs between our countries — from 3.4 per million inhabitants in
Finland to 16.7 per million inhabitants in Norway. Yet, the number of
cadaveric kidney transplantations does not differ much between the coun-
tries. The average in Scandinavia is 28.1 per million inhabitants, compared
to Eurotransplant’s 27.45 per million. Thus, the main difference in the total
number of transplantations performed in Scandinavia is due to the number
of transplantations from living donors. Also, the difference between the
countries probably reflects the policy of each, regarding the treatment of end-
stage renal failure, economical considerations and dialysis facilities. Table 1
shows the total number of transplantations performed in 1992 in Scandinavia
compared with those by Eurotransplant.

With only one transplantation centre in Helsinki, Finland has the lowest
number of transplantations with grafts from living donors. However, the
number is still higher than in most other European countries. Only related
donors are accepted in Finland [1].

Denmark and Sweden have about the same frequency of transplantations
with grafts from living donors. The frequency of living related donors in the
four different centers in Sweden varies between 10-25% of the total number
of transplantations.

Norway also has only one transplantation centre, in Oslo. And, although
the living donor transplantation policy has been rather active through the
years, the national transplantation rate has been regarded as too low. To
overcome this problem, Norway began transplanting kidneys from non-re-
lated living donors, usually spouses, beginning around 1985 [2].

A few non-related living donor transplantations have been performed in
Denmark and Sweden, and the number is increasing (at least in Stockholm
and Uppsala [3]). Until 1990, 44 patients were transplanted with non-related
living donors in Norway and, in Sweden, 25 patients in Stockholm-Uppsala.
The results regarding graft survival are excellent and comparable to that of
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Table 1. Solid organ transplantation activities 1992

Cadaveric kidney

Living donor

Total kidney tx

tx kidney tx
Population Total Per Total Per Total Per
(million) million million million
people people people
Finland 5.0 142 28.4 17 3.4 159 31.8
Sweden 8.6 229 26.6 88 10.2 317 36.9
Norway 4.3 222 283 72 16.7 200 46.5
Denmark 5.2 155 29.8 44 8.5 199 38.3
Scandia Trans 23.1 648 28.1 221 9.6 875 37.9
Eurotrans 112.8 3101 27.5 140 1.2 3241 28.7
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Fig. 1. Graft survival in Norway (patients < 55 years).

HLA-one haplotype-matched transplantations (Figures 1 and 2). No serious
complications were seen in any of the donors.

Renal function of the grafts has been good. Results from Sweden show
that 6 months after transplantation the serum creatinine was 136 pmol 17
compared to 175 pmol 17" for recipients of cadaveric grafts [4].
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Fig. 2. Actuarial graft survival in Sweden.

Immunosuppressive treatment

Each country in Scandinavia has its own regimen for immunosuppressive
treatment. Finland has the most specified program with different protocols
depending on the HLA-matching grade. For HLA-identical siblings, the
routine program consists of the conventional treatment, azathioprine and
prednisolone. For related, haplo HLA-one-type matched transplants, the
patients are given pretransplant treatment consisting of DST (donor-specific
transfusion) of 200 ml of fresh whole blood on three separate occasions within
a two-week interval. From the day of the first transfusion the patients are
also given coverage with azathioprine. After transplantation, treatment is
the same as for identical siblings [1].

In Norway and Sweden, the immunosuppressive regimen is the same,
irrespective of the HLA-matching grade and, principally, also the same as
for patients receiving cadaveric grafts. A short pretransplant treatment is
given over two days with Cyclosporin A and prednisolone, which are the
only drugs given after transplantation.

For the future, with a continued shortage of cadaveric grafts and an
increasing need for kidney transplantations, there will be a greater demand
for donation from living donors. Despite efforts to expand the supply of
grafts from both cadaveric donors and living related donors, it has been
impossible to avoid long waiting times in dialysis. The success of trans-
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Couple 1 Couple 2
recipient donor donor recipient
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Fig. 3. Cross-donation between two couples.

plantation with grafts from non-related donors in Norway and in Sweden
seems to indicate a possible way to reduce organ shortage.

Spouses will probably comprise the main group of non-related living do-
nors. Sometimes an incompatibility in the ABO blood groups will prevent a
transplantation; however, if there is another couple with the same problem,
the possibility exists for a cross-donation between the two couples (Figure
3).

From an ethical point of view there should be no problems regarding
transplantation from non-related living donors, as the decision is made com-
pletely voluntarily and, also, since a spouse might be more motivated to
donate a kidney than, for example, a sibling. However, one should probably
hesitate when there is a so-called friend willing to donate a kidney, as
economical considerations might be involved in such a case.
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Introduction

Living related donors (LRDs) were first used for kidney transplantation [1].
The consistently high patient and graft survival rates of LRD kidney trans-
plants have led to their increasing popularity in the United States, accounting
for up to 50% of all kidney transplants at some centers. The pancreas was
the first extrarenal solid organ in which successful LRD transplants were
done [2]. Over the last 5 years, the use of LRDs has received increasing
attention for liver [3], lung [4], and intestinal [5] transplantation.

In general, the rationale to perform transplants from LRDs rather than
cadaver donors (CADs) is two-fold. First, for kidney and liver transplants,
there is a shortage of CADs. However, the number of pancreas transplants
now being done is less than the number of CADs available; if matching is
ignored, there is currently no shortage of pancreases. Second, technically
successful LRD transplants are consistently associated with higher graft survi-
val rates due to a lower incidence of rejection, compared with CAD trans-
plants; this is true of pancreas as well as kidney transplants [6]. Rejection
remains the Achilles’ heel of pancreas transplantation, accounting for up to
30% of graft losses within the first year [7]. But, as we have previously
reported, the incidence of graft loss from rejection is significantly lower with
LRD than with CAD pancreas transplants [8].

According to the International Pancreas Transplant Registry (IPTR), the
number of pancreas transplants worldwide has consistently increased over
the last 20 years; patient and graft survival rates have significantly improved
with both LRD and CAD transplants, due to better immunosuppression
and organ preservation as well as refinement of surgical techniques [7].
An increasing willingness to biopsy the pancreas (either cystoscopically or
percutaneously) [9, 10] has improved our ability to diagnose and treat rejec-
tion early, avoiding anti-rejection treatment when not indicated.

The main reason that LRD pancreas transplants have not become as
popular as LRD kidney transplants is a higher technical failure rate. In
contrast to kidney transplants, the technical failure rate has remained higher

J.L. Touraine et al. (eds.), Organ Shortage: The Solutions, 77-83.
© 1995 Kluwer Academic Publishers.
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for LRD than for CAD pancreas transplants: only a segment of the pancreas
is transplanted, and the vessels used for engraftment (splenic artery and vein)
are small in diameter and short. Thus, LRD pancreas transplants are more
prone to arterial and venous thrombosis than LRD kidney transplants. At
first glance, this high technical failure rate might seem to diminish our
incentive to use LRDs. However, the technical failure rate is lower in LRD
pancreas transplants than the immunologic failure rate (i.e. graft loss from
rejection) in CAD transplants [11]. Therefore, for technically successful
pancreas transplants, the probability of long-term success is significantly
better with an LRD than a CAD allograft. Another reason in favor of LRD
pancreas transplants is that they may be the only option for highly sensitized
patients and for those requiring minimal immunosuppression.

Until February 1994, LRD pancreas transplants have been done either for
nonuremic patients (PTA, pancreas transplant alone) or for patients who
had received a previous kidney transplant (PAK, pancreas after kidney
transplant). We have recently done 2 simultaneous LRD pancreas-kidney
transplants, demonstrating that this is a safe, successful approach for uremic
patients with insulin-dependent diabetes mellitus. Compared with sequential
transplants (PAK), simultaneous pancreas-kidney transplants require only
one procedure and the physical consequences are no different for the LRD.

The University of Minnesota began to use LRDs for pancreas transplants in
the 1970s [2, 8]. We previously reported our experience with LRD pancreas
transplants, including our observations in recipients of grafts from nondia-
betic identical twin donors. We showed that diabetes recurred in the isografts
of 3 twins transplanted without prophylactic immunosuppression [12, 13].
In subsequent twin transplants, we used low-dose immunosuppression and
demonstrated that disease recurrence can be prevented [14]. This paper
updates our experience with LRD pancreas transplants.

Materials and methods

Between June 1, 1978 and May 31, 1993, a total of 607 pancreas transplants
were done at the University of Minnesota: 525 (82%) from CADs, 82 (14%)
from LRDs (81 genetic relatives, 1 spouse). Of the 81 genetic relatives, 10
(12%) were identical twins (9 sisters, 1 brother), 32 (40%) were HLA-
identical siblings (19 sisters, 13 brothers), and 39 (48%) were mismatched
relatives (20 siblings — 13 sisters, 7 brothers; 18 parents ~ 13 mothers, 5
fathers; 1 male cousin). One patient received a living unrelated pancreas
transplant from his spouse who had previously donated her kidney to him.
Of the 82 LRD pancreas transplant recipients, 49 (60%) had a PTA. Of
these 49 PTA recipients, 9 (18%) later received a kidney: 3 from the same
LRD as the previous pancreas, 6 from a different donor (3 from another
LRD, 3 from a CAD). Of the 82 LRD recipients, 31 (38%) had a PAK
transplant: 24 from the same donor (16 siblings, 8 parents), 7 from different
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Fig. 1. Causes of LRD pancreas graft loss.

donors (2 siblings, 4 parents, 1 spouse). There were 2 (2% ) SPK recipients:
kidney and pancreas allografts were from the mother in one case, from the
sister in the other.

Fourteen recipients of the primary LRD pancreas transplants underwent
22 retransplants (3 from another LRD and 19 from a CAD); 5 patients
underwent one retransplant, 7 underwent two, and 1 underwent three.

Exocrine pancreas secretions were managed with enteric drainage in 55
(67%) transplants, bladder drainage in 14 (17%) (ductocystostomy in 10,
ductoureterostomy in 4), duct injection in 8 (10%), and open duct drainage
in 5 (6%). The surgical techniques have previously been described [15].

Of the 82 LRD pancreas transplants, 27 (33%) failed for technical reasons
(16 of 49 PTA, 11 of 31 PAK): 16 from thrombosis, 9 from infection, 1 from
pancreatitis, and 1 from bleeding. The rate of thrombosis has been higher,
compared with our CAD pancreas transplants [15]. Causes of graft loss are
shown in Figure 1.

Donor criteria All LRDs met the following criteria: at the time of donation
they were at least 10 years older than the age of onset of diabetes in the
recipient (and the onset of diabetes in the recipient must have been at least
10 years pretransplant); in addition, for sibling donors, no family members
other than the recipient were diabetic. When these two criteria pertain,
donors are at no greater risk to become diabetic than the general population,
even if they are HLA identical with the recipient [16]. All potential LRDs
undergo a thorough endocrine workup to determine their suitability. Meta-
bolic criteria have changed over the years: initially (until 1984), only a normal
oral glucose tolerance test (OGTT) was required preoperatively. But in 1984,
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an intravenous glucose tolerance test (IVGTT) was added; only individuals
with a post-IV glucose stimulatory first phase insulin level above the 30th
percentile of the normal range are now accepted as donors [17]. Of the 82
LRD donors, only 3 have not remained normoglycemic (2 at <1 year, 1 at
>4 years). All 3 were from the initial pre-1984 series when a normal OGTT
was sufficient; in retrospect, all 3 had low insulin responses [17]. None of
the donors meeting our current criterion of IVGTT insulin response has
become hyperglycemic after hemipancreatectomy [18].

Donor complications Surgical complications after hemipancreatectomy oc-
curred in 11 donors: 4 required splenectomy (1 intraoperatively, 3 postopera-
tively 2 days to 4 years post-transplant); 3 developed sterile fluid collection
(successfully treated by percutaneous aspiration); 2 developed abscesses (suc-
cessfully treated by percutaneous drainage); 1 required relaparotomy to ligate
the duct at the cut surface of the pancreas after a staple closure; and 1
required relaparotomy to retrieve a sponge.

Statistical analysis Patient and graft survival rates were calculated according
to Kaplan-Meier. Grafts were defined as functioning if the recipient was
insulin-independent.

Results

Patient survival rates at 1 and 5 years post-transplant were 93% and 90%
(Figure 2). For all transplants, the graft survival rate was 51% at 1 year. For
technically successful transplants only, graft survival rates at 1 and 5 years
were 68% and 50% . A comparison of LRD versus CAD transplants for PTA
and PAK categories showed no difference between groups in overall graft
survival rates; when only technically successful transplants were included in
the analysis, patient and graft survival rates were significantly better for
LRD than for CAD transplants for both PTA and PAK categories. The
immunologic advantage of LRD transplants was apparent: only 13% of LRD
allograft recipients lost their graft from chronic rejection versus 41% of
CAD recipients (PTA and PAK categories). LRD recipients were able to
maintain stable, long-term graft function: 15 (18%) have had functioning
grafts for more than 5 years. Of these recipients, 9 had a PTA (1 from an
identical twin, 5 from HLA-identical siblings, and 3 from mismatched rela-
tives, with 2 receiving subsequent kidneys from the same donor), and 6 had
a PAK transplant (5 HLA-identical siblings, 1 mismatched relative); 12 of
the pancreas grafts were enteric-drained (9 PTA, 3 PAK), 2 bladder-drained
(both PAK), and 1 duct-injected (PAK).

LRD transplants can be done for all recipient categories. We have recently
done the first 2 successful LRD simultaneous pancreas-kidney transplants.
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Fig. 2. Graft and patient survival of technically successful LRD pancreas transplants.

Both donors and both recipients are doing well. This approach may become
more frequent.

Our experience with 7 identical twin transplants was previously reported
[12, 14]. In the absence of immunosuppression, the first 3 recipients were
susceptible to isletitis and disease recurrence. All 3 became hyperglycemic 6
to 12 weeks post-transplant [12]. Twins #2 and #3 received Minnesota
antilymphocyte globulin (ALG) and azathioprine after graft biopsies showed
isletitis and selective cell destruction [13], but their grafts were not salvage-
able. Twin #4 received azathioprine prophylactically and was normoglycemic
for 3 years. Hyperglycemia then occurred with selective cell destruction, per
graft biopsy; the patient initially responded to ALG and cyclosporine, but
resumed insulin 5 years post-transplant. Twins #5, #6, and #7 have received
immunosuppression with cyclosporine and azathioprine; all 3 are currently
(June 1994) normoglycemic at 3.75 to 7 years post-transplant. Twin #35 had
pancreas biopsies at 1 and 5 years post-transplant that showed normal islets.
Twin #6 had elevated glucose levels at 6 months post-transplant and was
successfully treated with ALG after a graft biopsy showed mild isletitis; a
biopsy 2 years later showed no isletitis. Twin #7 had normal islets, per
biopsy 2 years post-transplant.

Discussion
Our experience with LRD pancreas transplants shows that their morbidity

and mortality are minimal for both donors and recipients. Patient survival
rates are 90% at 1 and 5 years post-transplant. Overall graft survival rates
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are comparable with our CAD transplants; if only technically successful cases
are included, graft survival rates are significantly better for LRD than for
CAD pancreas transplants. LRD recipients require less immunosuppression,
have fewer rejection episodes, and have a lower incidence of graft loss from
rejection. All of our donors since 1984 (when the IVGTT was added) have
remained normoglycemic. The risk of surgical complications after hemipan-
createctomy is minimal, and the donor spleen can be preserved in 95% of
all cases. Donor mortality in our series was 0%.

We currently consider 4 groups of potential candidates for LRD pancreas
transplants: 1) patients who are highly sensitized and have a low probability
of receiving a CAD graft; 2) patients who must avoid high-dose immuno-
suppression; 3) patients with nondiabetic identical twins or with 6-antigen-
matched siblings; and 4) patients who would accept a higher technical failure
rate as a tradeoff for less immunosuppression. In all 4 groups, LRD trans-
plants are done only when the donor, the recipient, and the entire family
understands advantages and disadvantages of both procedures.

LRD pancreas transplants can be safely done in all recipient categories.
Results for PTA and PAK recipients are well documented. A longer follow-
up of our 2 most recently transplanted SPK recipients may demonstrate that
this is an additional alternative for a small subgroup of uremic patients with
insulin-dependent diabetes mellitus.

Our experience with pancreas transplants from identical twin donors has
shown that disease recurrence with subsequent graft loss occurs only in the
absence of immunosuppression. With adequate immunosuppression, recur-
rence of diabetes can be prevented. This observation provides strong evi-
dence of an autoimmune etiology of diabetes.

Based on our patient and graft survival rates, we believe that LRD pan-
creas transplants should be applied more liberally in the future to advance
the field of endocrine replacement therapy for diabetes mellitus.
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Introduction

Access to transplantation is limited by a lack of donor organs. This problem
is common for all solid organs, but the largest number of patients affected
are those awaiting renal transplants. There are two options for bringing the
supply of kidneys for transplant into balance with the need. We can increase
the number of kidneys available for transplant — increase supply; or we can
limit access to renal transplantation — decrease demand.

Decreasing the demand for renal transplantation is not palatable to many
health care professionals. Recent management strategies have focused on
expanding access to renal transplantation [1], not limiting access. The costs
of dialysis also exceed transplantation in many studies [2]. Increasing the
supply has been difficult, but several options exist: increased living donation,
changes in consent laws, incentives for organ donation, the use of non-heart-
beating donors and expanding the criteria for acceptable cadaveric donors.
The last method, utilizing the “high risk” donor, is one of the easiest to
implement. Paradoxically, attempts to increase organ supply need to balance
the numerical increases with clinical outcome due to financial and immuno-
logic penalty of a failed transplant [3].

Traditional cadaveric donor evaluation has focused on a combination of
demographic and medical parameters to determine if an organ was to be
used. The use of often incomplete medical histories and demographic data
may not be the most accurate way to assess donor organ quality. The use
of pulsatile perfusion for kidney preservation provides an opportunity to
quantitatively evaluate the suitability of a renal allograft for transplantation.

We have reviewed 87 kidneys from 59 donors to determine if the pump
parameters are more useful than donor medical history, and demographic
and laboratory characteristics in predicting the functioning of a cadaveric
kidney (CAD) in a group of “high risk” donors. “High risk”’ donors are
considered kidneys from donors who are aged =60 or have a history of
hypertension (HTN), or are kidneys not used at other centers because of
donor characteristics IMPORT).

J.L. Touraine et al. (eds.), Organ Shortage: The Solutions, 85-92.
© 1995 Kluwer Academic Publishers.
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Materials and methods

Eighty-seven kidneys were obtained from 59 consecutive donors =40 years
of age during a 34-month period. Local donor management and organ
procurement procedures have been previously reported [4, 5]. Briefly, ag-
gressive donor hydration and optimization of hemodynamic parameters and
urine output are undertaken before the donor is taken to the OR. Intraoper-
atively, donors are aggressively hydrated and receive mannitol 50-100 g and
methylprednisolone 500 mg. En bloc cold perfusion with iced lactated Rin-
gers solution with verapamil 10mg 17 is performed to eliminate warm is-
chemia time. Kidneys are removed en bloc and transferred to a Mox100
perfusion machine (Waters Inc, Rochester, MN) for pulsatile perfusion and
preservation using Belzer2 perfusate. Imported kidneys are secondarily per-
fused from the time of arrival at our institution until transplant, as previously
reported [6].

Pump pressures were adjusted to maintain a systolic pressure <40 mmHg
(never exceeding 50 mmHg). In response to pressure and FLOW parameters,
pharmacological adjustment of perfusate was performed: 1) osmolality was
adjusted to 310-330 osm kg~' with mannitol; 2) pH was adjusted to 7.45-
7.5 using NaHCO; and CO, gas; 3) a vasodilator (usually verapamil) was
added to the perfusate to optimize perfusion parameters and minimize renal
resistance (RR). RR was calculated as: mean perfusion pressure (mmHg) /
flow (ml min~'). Kidneys were not used if calculated RR=0.4 or
FLOW < 70 ml min~'. The FLOW and RR values reported were last value
obtained before transplant or discard of the organ.

Donor information was obtained from the donor sheets. Donor risk groups
were defined by donor age, the presence of HTN, and source (LOCAL vs.
IMPORT). Old donors (OLDDON) were = 60 years old (yo). The younger
donors (YOUNGDON) included consecutive donors age 40-59. The current
use of antihypertensive drugs was considered evidence of significant hyper-
tension in the donor.

Recipients received sequential quadruple immunosuppression with triple
therapy maintenance immunosuppression with azathioprine, prednisone and
cyclosporine as has been previously reported [7]. Recipient outcome par-
ameters included: 1) patient and graft survival; 2) ATN as defined by the
need for any dialysis post-transplant; 3) 72-hour urine output; 4) length of
hospital stay; and 5) Day 10, 30, 60, 90 and current serum Cr values.

Statistical analysis was performed using parametric techniques for two-
tailed T-tests and x* analysis with p < 0.05 considered significant. The Ka-
plan-Meier estimate and Cox analysis were performed using BMDP software.

Results

Eighty-seven kidneys from 59 donors were evaluated. Mean donor age was
57 years old (yo) and donors were in the hospital a median of 2 days before
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Table 1. Twelve of 82 locally evaluated kidneys were discarded for failing to meet minimal
perfusion criteria (RR < 0.4 and FLOW = 70 ml min~Y).

Risk group TX Discard
Old donor 33 12
Young donor 37 0
No HIN 22 7
HTN 33 5
LOCAL 36 4
IMPORT 34 8

All 12 discarded kidneys were from donors aged =60 (p = 0.002). A history of HTN and donor
source (LOCAL vs. IMPORT) did not affect the discard rate.

Table 2. The pump parameters of renal resistance (RR) and FLOW on the 69 kidneys trans-
planted at our center stratified by risk group.

LOCAL IMPORT HTN NO HTN YOUNGDON OLDDON

RR 0.3240 0.3192 0.3270 0.3345 0.2956 0.3485
FLOW 108 102 102 105 112 98

Donor source (LOCAL vs. IMPORT) or the presence of HTN in the donor did not affect
perfusion parameters. Donor age =60 had a negative effect on perfusion parameters with an
increased RR and decreased flow. p = 0.0033 YOUNGDON vs. OLDDON.

organ procurement. The most common cause of death was intracerebral
hemorrhage and the average serum Cr at procurement was 1.2mg dl™".
Thirty-seven kidneys were from YOUNGDON and 50 were from OLDDON
with an average age of 48 yo and 64 yo, respectively. The presence of HTN
could be determined in 72 of the kidneys. HTN was present in 39 of the
kidneys and was more common in IMPORT than LOCAL kidneys (p =
0.0473), but not more common in OLDDON. Five kidneys were exported
to other centers (one kidney was discarded and one kidney required dialysis)
and were excluded from subsequent analysis. Eighty-two kidneys were trans-
planted locally and were available for evaluation in this study.

Total preservation time of the 82 kidneys evaluated at our center averaged
22.6 hours (h) (range: 14-47 h). LOCAL kidney preservation time averaged
14.6 h, all as pulsatile preservation. IMPORT kidneys had significantly longer
preservation time (28.5 h; p <0.0001) due to an average of 14.3h cold
preservation and 14.2 h pump preservation. The average FLOW of the kid-
neys during perfusion was 98 ml min~' (range: 40-150 ml min~") with a
RR = 0.334 (range: 0.162-0.57). Twelve kidneys were discarded for failure
to meet minimal pump perfusion parameters. Average RR and FLOW of
discarded kidneys was 0.4 and 62 ml min~", respectively. These parameters
were significantly lower (p < 0.001) than for the transplanted kidneys (RR =
0.32; FLOW = 105 ml min~'). All discarded kidneys were from OLDDON
(p=0.002). A history of HTN or the origin of the kidney (LOCAL vs.
IMPORT) were not important risk factors for discard (Table 1).
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Table 3. Six of 69 iocally transplanted kidneys developed ATN.

No dialysis Dialysis

N 63 6
Donor age 55 62
Pump time (h) 14.9 133
Preserve time 22.6 25.5
FLOW (ml min™") 106 98
Renal res. 0.32 0.36
Recipient age 50 54

% IMPORT 44 83

Donor age, preservation time, and perfusion parameters of RR and FLOW did not predict the
need for dialysis. The percentage of IMPORTS in the no ATN group was one half that of the
ATN group, but this failed to reach statistical significance (p = 0.1632).

Sixty-nine kidneys were transplanted at our center. FLOW and RR were
compared in the kidneys by risk group (OLDDON vs. YOUNGDON, no
HTN vs. HTN, IMPORT vs. LOCAL). FLOW was significantly lower and
RR was significantly higher in OLDDON compared to YOUNGDON
(p <0.01). A history of HTN or the source of the kidney had no effect on
RR or FLOW (Table 2). ATN developed in 6 kidneys transplanted at our
center (8.7%). Five of the 6 kidneys were IMPORTS with an average of 14 h
of cold storage. Pump parameters failed to predict ATN in this selected
group of organs (Table 3). A multivariate analysis of the risk of needing
dialysis using donor and preservation variables of transplanted kidneys found
IMPORT as the only independent variable in predicting ATN (relative risk =
8.6).

Hospital course was compared in the 69 recipients transplanted at our
center. All recipients were primary transplants. Recipient age of OLDDON
kidneys was significantly greater than YOUNGDON organs (57 yo vs. 44
yo, respectively; p < 0.0001). Renal function in both groups was acceptable.
Median 72 h urine output was 14.3 1, median hospital stay was 10 days and
Day 10 serum Cr averaged 2.0 mg d1~'. Recipients of OLDDON organs had
a lower Day 30 Cr (1.6mg dl™' vs. 2.4 mg dI™"; p = 0.0058). Recipients of
organs from donors with HTN had higher Day 10 Cr than donors without
HTN (3.0 vs. 1.7; p = 0.0125), but Day 30 Cr was equivalent. IMPORTS
had lower 72 h urine output than LOCAL (17.8 1 vs. 12.5 1; p = 0.0084).
None of these differences complicated patient management.

Uncensored graft survival of 69 kidneys transplanted at our center were
89% and 82% at 12 and 24 months, respectively. Graft survival was worse
in the IMPORT vs. EXPORT kidneys (81% vs. 95% at 12 months; p =
0.0105). Donor age or the presence of HTN did not affect graft survival
(data not shown). Cox survival analysis using donor risk group and patient
outcome as variables found that IMPORT was the only independent variable
for uncensored graft loss (relative risk = 5.7).
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Discussion

The demand for solid organ transplantation has exceeded the supply of
available donor organs. The use of the “marginal donor” is one strategy for
expanding the donor pool [8]. CAD kidney donor evaluation incorporates a
number of demographic and medical variables to evaluate donor ac-
ceptability. Factors which have a known effect on renal function (i.e., older
age, hypertension, and diabetes) are considered to be relative contraindica-
tions for donor use. The impact of donor age on CAD kidney outcome is
the subject of controversy [8, 9], and many centers are reluctant to use
these kidneys for transplant. The combination of an elderly donor and HTN
appears to increase the incidence of delayed graft function [10] which has
been shown to compromise one-year graft survival [11, 12].

Pulsatile preservation has been the source of considerable controversy.
Two recent trials have suggested no benefit from pulsatile perfusion [13, 14],
but both used antiquated preservation solutions [4]. The excellent results of
cold storage with UW solution [10] has tempered the enthusiasm for the
more costly and laborious pulsatile preservation. More recently, a multi-
center database has suggested no advantage of pulsatile preservation over
cold storage with UW solution, despite a decreased incidence of delayed
graft function with pump preservation [15]. This conclusion is contrary to
previous reports from the same authors [16, 17].

We propose that the use of subjective variables of donor demographics
(e.g., age, sex, race, etc.), medical history (e.g., h/o HTN, h/o cardiac arrest,
etc.) and current medical condition (e.g., current serum Cr, use of pressors,
etc.) fail to accurately evaluate the suitability of the kidneys for transplant.
We utilized the pump parameters while the organs were undergoing pulsatile
perfusion to determine suitability for transplant. The excellent preservation
of the organs combined with active manipulation (pharmacologic) of the
perfusate to optimize the perfusion characteristics of the organ while on the
pump provides quantitative data which can be used to determine the suit-
ability of an organ for transplant with a low ATN rate. Over 1400 kidneys
have undergone pulsatile preservation at our program since 1982 with an
ATN rate of <5%.

These data support the accuracy of perfusion characteristics in predicting
a good early kidney function. Only 6 of the 69 CAD kidneys transplanted
at our center required dialysis (8.6%). The low ATN rate occurred despite
an unfavorable mix of donor characteristics. All donors were aged =42 and
48% were aged =60. IMPORT kidneys comprised 48% of the total. All
IMPORT kidneys were received through UNOS because the procuring center
did not feel the kidney was suitable for transplant, due to concerns about
donor characteristics; that is, these kidneys would have been discarded at
the original center. (None of the organs were received for 6—antigen match
recipients.) Sixty percent of donors had a history of HTN. The use of pump
parameters of RR < 0.4 and FLOW = 70 ml min ' have allowed successful
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use of these organs with an ATN rate below the national average (21%) for
kidneys stored <24 h - the best risk group [17].

Six kidneys transplanted at our center developed ATN; five of these were
IMPORTS. A multivariate analysis demonstrated that IMPORT was the only
independent variable predicting the need for dialysis (relative risk = 8.6).
IMPORT kidneys have three important differences when compared to
LOCAL kidneys: 1) pre-procurement donor resuscitation is often less ag-
gressive than our local procurement protocol (i.e. higher serum Na, more
pressor use); 2) all IMPORTSs have a significant amount of simple cold
storage (avg. = 14.2 h); 3) IMPORTS have a longer overall preservation time
(avg. = 28 h). The multivariate analysis suggests that undefined donor factors
and not preservation time (cold or total time) are more important in pre-
dicting ATN. Unfortunately, no pump parameter was able to predict the
development of ATN in kidneys that were considered acceptable for trans-
plant.

Two-year graft survival for the overall series exceeds 82%. The use of
pump parameters as selection criteria for kidneys to transplant has eliminated
the penalty associated with the use of organs from older donors [17]. We
could not demonstrate a difference in graft survival based on donor age (p =
0.2711). This difference may be a function of selective use of organs from
older donors (majority of discarded organs were from the donors age =60)
or due to the small sample size. The single independent risk factor for graft
loss in our data was the receipt of an IMPORT kidney for transplant (relative
risk = 5.7). The UNOS database suggests that there is no penalty in the
transplant of shared organs [17]. We have two possible explanations for this
difference. The selection criteria we use (pump parameters) allows for a
substantially lower ATN rate than the UNOS standard. Secondly, the ex-
clusion of shared 6—antigen match kidneys removes a pool of organs with
universally superior outcome that may have been obscuring the negative
impact of shared less than 6-antigen match kidneys.

We have failed to clearly demonstrate that the kidneys discarded because
of failure to meet minimal pump parameters would not have worked. Only
a randomized trial would clearly determine this. We are unwilling to perform
this due to the cost of a failed kidney transplant and consequences of DGF
on long-term graft survival [3]. A regression analysis of the 82 kidneys
evaluated suggested that donor age =60 was the independent variable in
predicting discard (relative risk = 2.5; data not shown). We propose that the
low ATN rate in this group of kidneys from suboptimal donors (often from
organs deemed unacceptable by the local transplant center) validates the use
of pump parameters to select kidneys for transplantation. The use of these
selection criteria allows us to choose which organs to transplant and prevents
us from transplanting organs that will not work. The cut-off points for
acceptable RR and FLOW are based on data previously reported [18] and
substantial unreported experience.

In conclusion, the use of pulsatile preservation with active pharmacological
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modification of the perfusate to optimize the pump parameters of RR and
FLOW has allowed the use of kidneys from marginal donors with a low ATN
rate. This has allowed our center to safely expand the use of marginal donors
without compromising outcome. Surprisingly, these data also suggest a sig-
nificant penalty for the use of non-6-antigen match shared kidneys. IMPORT
organs had a higher rate of ATN and a worse graft survival that was indepen-
dent of preservation time. This implies that programs to increase organ
sharing may result in decreased graft survival because of increases in ATN.
We believe that the use of quantitative values of organ quality (FLOW and
RR) are superior to subjective measures of donor suitability (especially the
presence of HTN and donor age) in predicting organ quality. This approach
will be particularly important as attempts are made to expand the donor pool
with “non-heart-beating donor” programs.
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14. Relative effect of HLA matching and cold
ischemia time

JOYCE YUGE & PAUL I. TERASAKI

Introduction

One of the principal arguments against the use of HLA matching in renal
transplantation is that, in most cases, cold ischemia time would be increased
while a well-matched recipient is located and the kidney is shipped [1]. It
has even been suggested that by shortening the cold ischemia time HLA
typing can be eliminated [2]. Despite this argument, there is strong evidence
that well-matched transplants overcome any detrimental effects of increased
cold ischemia time [3-6]. The relative effect of HLA matching and cold
ischemia time on transplant outcome is examined here.

Patients and methods

For this study, 31,144 first cadaver donor transplants reported to the UNOS
Scientific Renal Transplant Registry from 1988 through 1993 were analyzed.

Results

The results obtained are given in the following figures and legends.

Figure 1. The clear effect of HLA ABDR mismatching is evident. The
highest graft survival rates are achieved with 0 ABDR mismatched trans-
plants, followed by the other mismatch grades in sequence. The 88% one-
year survival of 0 mismatched cadaver donor transplants is comparable to
that of parental donor transplants. At three years, there is an 18% difference
in survival between 0 and 6 mismatched groups (82% vs. 64%).

Figure 2. The highest graft survival rate at one year is seen with a CIT of
6—12 hours (84%). Interestingly, transplants with the shortest CIT studied
(1-6 hours) did not have the best graft survival as a result of a possible
center effect. At three years, the difference between the highest and lowest
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survival rate was 5% . However, if the low 66% survival for a CIT greater
than 36 hours is excluded, the difference becomes only 3%.

Figure 3. It is clear that at 3 years, 0, 1, and 2 ABDR mismatched
transplants had a higher one-year graft survival rate than transplants with
the shortest cold ischemia times. There was an 11% difference between graft
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survival of 0 ABDR mismatched transplants and the shortest CIT (82% vs.
70%). The highest 3-year graft survival that could be obtained was 71% with
a CIT of 6-12 hours. However, this was below that of 0 and 1 and 2
mismatched transplants. The advantage of HLA matching was obvious.
Figure 4. Zero ABDR mismatched transplants were able to overcome the
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detrimental effects of long cold ischemia time as shown in the first column.
Even transplants with more than 36 hours of cold ischemia time had a 3-
year graft survival of 84% if they had a 0 ABDR mismatched transplant.
With 36 hours of CIT, as is apparent from examination of the row, there was
a progressive loss in graft survival with increasing degrees of mismatching.
Similarly, if we examine the row of data for 24-36 hours CIT, 0 ABDR
mismatched grafts had 84% survival followed by 76%, 71%, 71%, 69%,
65% , and 64% for 1-6 mismatched grafts, respectively. Thus, the rows show
that HLA matching has an effect on transplants within each group of CIT.
On the other hand, examination of the columns shows that patients with the
shortest CIT did not have the best survival.

Discussion

With respect to the question of whether reduction of CIT can provide a
better means of selecting transplants as compared to HLA matching, this
study comes to the opposite conclusion of Aswad et al. [2].

The results of this analysis showed that regardless of the length of cold
ischemia time, 0 ABDR mismatched transplants had the highest graft survi-
val rates at one and three years. The degree of HLA matching influenced
graft survival to a much higher degree than cold ischemia time. The survival
rates decreased as the number of mismatched groups increased as seen with
the three-year graft survival results (Figure 3).

Even if CIT were to be reduced to under 6 hours, the 3-year graft survival
rate was only equivalent to 3 ABDR mismatched transplants. The marked
superiority of the 0 ABDR mismatched graft to short CIT is shown in Figures
3 and 4.

We conclude that CIT should be kept below 36 hours with current kidney
storage fluids. If improved methods are developed, longer cold ischemia
times could be considered. Obviously HLA matching improves graft survival,
and should be used regardless of the cold ischemia time. Even in kidneys
stored more than 36 hours, the graft survival was greatly influenced by the
HLA match (Figure 4).

Summary

At 3 years, there was an 18% difference in graft survival between the best
and worst HLA matched transplants, whereas for cold ischemia time, the
difference between the 1-6 hr CIT and >36 hr CIT was only 5% . Moreover,
at 3 years, the 0 ABDR mismatched transplants had an 11% higher graft
survival than the 1-6 hr CIT kidneys.

Zero ABDR mismatched transplants had the highest 3-year graft survival
regardless of the CIT. Even kidneys with >36 hr CIT with 0 ABDR mis-
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matches had an 84% 3-year graft survival. Also, a 1 ABDR mismatched
transplant with >36 hr CIT was superior to >3 ABDR mismatched kidneys
with short CIT. We conclude that it is worthwhile to ship 0 ABDR kidneys,
even if long CIT is necessary.
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15. Are kidneys of very young donors suitable for
transplantation?

P. COCHAT, L. DUBOURG, A. HADJ-AISSA, M. DAWAHRA,
M.H. SAID & L. DAVID

Introduction

In the early stages of kidney transplantation, very young cadaver donors —
including newborns — were used. Even anencephalic infants were considered
as possible organ donors, however organ harvesting was impossible until
brain-stem activity ceased. Under such conditions, organ procurement is
not allowed by current law. Moreover, prenatal diagnosis of such a lethal
malformation is now easily accomplished with ultrasound examination [1].

In the French experience, one third of pediatric cadaver donors are under
2 years of age, probably because of the high mortality rate in this age group
and because most of these patients are referred to university pediatric centres
[2]. However, very young donors have been progressively abandoned in most
centres, due to poor results [3]. Considering the critical lack of donors
for kidney transplantation, it is becoming increasingly important that all
potentially successful donor organs be used and, on this basis, the special
features of renal transplantation from very young donors are reviewed.

This strategy provides two main advantages — i.e. a low risk of transmitted
viral disease and a low risk of native arteriosclerosis — and two major incon-
veniences — i.e. a high risk of vascular thrombosis/stenosis and a theoretical
risk of acquired glomerulosclerosis because of hyperfiltration.

Graft survival

Most studies on the effect of donor age on graft survival come from pediatric
series, since young cadaver donors are mainly used for patients under the
age of 18. In all series, kidneys from donors under 5 years of age have a
lower survival rate [4-6]. In a report of 787 cadaver donor renal transplants
in children from the North American Pediatric Renal Transplant Cooperative
Study (NAPRTCS), 25% were under 6 years of age but it has been shown
that the ideal donor age was 20-25 years [4]. The risk of graft loss from a
neonate donor was 2.7-fold that of the ideal donor; vascular thrombosis,
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primary non-function and other technical problems account for 9.9% of graft
failure when the donor is less than 5 years of age, compared to 4.4% when
the donor is 10 to 39 years old [4].

In a study of 37 kidneys donated from anencephalic infants, only 11
transplants were successful [7]. In another series from Gagnadoux et al. [5],
the 2-year-graft survival was 58% when the donor was under 5 years of age
versus 77% when older donors were used (p <0.001); in these patients,
vascular thrombosis was the cause of 40% of graft failure with ‘“‘small”
kidneys versus 9% with kidneys from older donors (p < 0.001). There was
no significant difference in the rate of graft loss or thrombosis between
donors under 2 years of age and those 2 to 5 years of age [5]. This excess
graft loss appeared to occur within the first 3 months post-transplantation
(3, 4, 8].

The relationship between the recipient age and graft survival is contro-
versial: some authors have shown that it has no influence [4] whereas others
have found a lower graft survival in recipients younger than 5 years of age
[3, 5].

Urological complications

The urological complication rate in kidneys from donors 0-2 years of age is
higher than with kidneys from adult donors, and consists mainly of ureteral
fistulas [9].

Long-term consequences

It has been shown that the transplant kidney is capable of compensatory renal
growth [10]. However, kidneys of very young children might be susceptible to
focal glomerulosclerosis due to the small nephron mass, leading to hyper-
filtration and overload nephropathy [11, 12]. This has been retrospectively
studied by Hayes et al. who showed that, in adult recipients from donors
aged less than 6 years, glomerulosclerosis was more frequent than in the
control group (donors aged 7 or more) [12]. In addition, protein excretion
and serum creatinine were significantly higher than in control patients at
13 = 6 months post-transplant (1.60 = 0.37 vs. 0.49=0.15g 24 h™! and
173 £ 10 vs. 145 = 8 umol L™, p < 0.03 and p < 0.01, respectively).

On the other hand, it has been shown that the small size of the graft in
pediatric cadaver recipients has no deleterious effect, since GFR improves
more rapidly in those patients and reaches adjusted GFR comparable to
patients who received a graft from cadaver donors of larger size [13].

The risk of arterial hypertension secondary to transplant artery stenosis is
increased if very young donors are used and its treatment, either by percu-
taneous or by surgical procedure, is difficult.
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Management of transplant patients with kidneys from young donors

Even if the risk of early graft loss and long-term complications is increased,
kidneys from young donors may work in a large number of patients, so that
it is difficult to refuse them routinely.

The optimal use of these organs first includes a good matching and a short
ischaemia time. Moreover, recipients should be selected in an age range of
5 to 12 years, since the young age of the recipient (i.e. under 5 years) might
have deleterious effects and, on the other hand, it may be argued that it is
unreasonable to use a small renal mass for a large adult recipient [8, 11].

There have been several reports on the appropriate procedures to be used
for transplantation of kidneys from very young donors. In order to minimize
ureteral and vascular damage, attention must be paid to careful harvesting
[9]. The en-bloc technique allows good results with donors less than 1 year
of age despite a significant risk of thrombosis [14].

The overall risk of vascular thrombosis should be lowered by maintaining
stable haemodynamic conditions at the early postoperative period. The pro-
phylactic use of a low molecular weight heparin has significantly decreased
the frequency of such thromboses. If the donor is less than 5 years of age,
it seems appropriate to begin this treatment before surgery (for example
nadroparine, 50 IU anti-Xa kg™' 24 h™', i.e. 0.05ml 10 kg~' day ™).

Conclusion

The rapidly widening gap between the number of patients awaiting kidney
transplants and the availability of donor organs has prompted many centres
to reevaluate kidney transplantation from pediatric donors. There have been
a few reports of successful transplantation of kidneys from young donors
[15]; on the other hand, because of the high risk of graft failure, some
authors have advised against the use of kidneys from donors under 6 years
of age [3]. Data obtained from large series suggest that 4 to 6 years is the
“safe age” above which graft survival can be expected to be consistently
good [S, 6, 12, 16]. However, the use of donors less than 5 years of age
should be revisited on the basis of adapted strategies (low molecular weight
heparin, en-bloc technique, etc.) in order to improve organ harvesting.
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16. Organ procurement from cadaveric children

H. NIVET, CH. CHELIAKINE, S. BENOIT, G. DESCHENES,
Y. LEBRANCHU & THE TEAMS OF HOPITAL G. DE
CLOCHEVILLE

Remarkable progress in organ transplantation has led to a dramatic rise in
the demand for organs both in adults and children. All pediatric intensive
care units (PICUs) are involved in harvesting organs, nevertheless, organs
are collected from a limited number of potential donors. This situation is
more a problem of organisation, willingness and ethics than one of tech-
niques.

The number of transplantations decreased in France from 1991 to 1993.
This decrease demonstrates the fragility of a situation that needs parental
consent and is, therefore, dependent on the opinion of the general popula-
tion.

The questions concerning organ procurement from cadaveric children are:

— Are organ numbers sufficient for pediatric requirements?

- Are organs from cadaveric children usable for adults?

— What are the current problems for harvesting organs from brain dead
children?

Are organ numbers sufficient for pediatric requirements?

In France, the 190 children transplanted in 1993 represent 5.97% of the
total transplantations (France Transplant 1993a; Rapport France Transplant
1993). Organs from 73 brain dead children were harvested, representing
7.5% of the total number of brain dead victims from whom organs were
harvested. Although 190 children were operated on for transplantation, 222
organs were transplanted since some children were grafted twice in the same
year. The numbers of organs transplanted in children were: 94 kidneys, 93
livers, 23 hearts, 8 lungs and 4 hearts and lungs.

The percentages of children transplanted (France Transplant 1993b) in the
first 12 months after being placed on a waiting list were: hearts, 100%;
kidneys, 86% ; lungs, 83%; livers, 80% ; and hearts and lungs, 67% . Compari-
son with adult data (Figure 1) shows earlier transplantation of hearts and
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Fig. 1. Adults and children transplanted over a period of 12 months (France Transplant data
1993).

kidneys than lungs, livers, and hearts/lungs. The organs harvested from the
73 brain dead children were sufficient for hearts and kidneys but inadequate
for liver, lung and heart/lung transplantations because of the need for appro-
priate size organs.

Are organs from cadaveric children usable for adults?

Organs from children are used in most countries first for other children and
then for adults if there are no child recipients. However, some brain dead
children are not harvested for livers, hearts or lungs because there is no
appropriate recipient on the harvesting day. Most often organ size is given
as the reason.

Transplantation of children’s organs into adult recipients works as long as
the size is concordant (Gruessner et al. 1990; Spees et al. 1990; Tellis et al.
1990). There is no consensus about small pediatric cadaver kidneys trans-
planted both in adults and children, but some results are encouraging (Merkel
and Matalon 1990). Progress is needed because kidneys harvested from
infants aged less than 2 years are often refused by transplantation units.
Thoracic organs must be of an adequate size, but livers from young children
can be used in adults if the liver weight is over 300 g. Pediatric livers weighing
less than 300 g could be used as temporary auxiliary organs in cases of
fulminant hepatitis.
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Fig. 2. 117 Brain dead children from 1980 to 1993 (Pediatric Intensive Care Unit, Tours,
France).

What are the current problems for harvesting organs from brain
dead children?

All PICUs are potentially able to provide organs for harvesting. Children’s
hospitals without PICUs could send brain dead children to a PICU for organ
retrieval.

The definition of brain death raises some specific problems in pediatrics.
Anencephalic newborns, for whom there is no unanimity regarding organ
harvesting, are not harvested in France. A further problem is the electroence-
phalogram, which is flat in certain conditions in newborns. Later reactivity
leads to a more difficult diagnosis of brain death at this age (Alvarez et al.
1988). In addition, birth accidents at delivery sometimes lead to the destruc-
tion of cortex with an undamaged brain stem leading to a vegetative state.
No country allows organ retrieval in this situation.

Selection of brain dead children for organ retrieval is no longer a problem
since the contraindications have been well defined. The skills and knowledge
required for participation in harvesting organs are well known and regularly
published (Cheliakine et al. 1992; Nivet 1989).

Parental consent is one of the main obstacles. The highly emotional circum-
stances under which such requests are made make it very difficult for both
families and staff to communicate about donation (Nivet et al. 1988). In
France, medical staff in the intensive care unit involved in the care of brain
dead patients must be different from staff dealing with the transplantation.

Administration is now well established in many countries but the law must
be strictly applied.

Ethical and policy issues have been established by the Council of National
and International Transplantation Societies, who have published guidelines
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Fig. 3. 66 Brain dead children without contraindications tor organ harvesting from 1980 to 1993
(Pediatric Intensive Care Unit, Tours, France).

PARENT REFUSAL DEFICIENCY IN MEDICAL TEAM

Fig. 4. Evolution of parental refusal and motivation of medical team in the PICU of Tours
(France).

for cadaver organ distribution, generally with a priority for children as organ
recipients.

The experience of the Universitary Hospital of Tours (France) has empha-
sized the problems in an area covering 2 million people. From 1980 to 1993,
117 brain dead children were admitted (Figure 2). There were 43.6% with
contraindications for organ retrieval, 20.5% with parents’ refusal, 6% who
were not harvested because of a deficiency of the medical team, 0.9% (repre-
senting one child) had no recipient (AB blood group) and 29% were operated
on for organ harvesting. During this period there were enough organs for
actual recipients in the region; there were 34 donors for the 55 kidneys, 4
livers, and 5 hearts grafted.

Studying the same series of brain dead children, but without the contra-
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Fig. 5. Pediatric intensive care units (PICU) supplying data concerning deceased children for a
multicenter investigation (Foret D, Lyon, 1993).

indications (Figure 3) is a better way to study the true obstacles. In fact,
when we organized organ retrieval in 51.5% of brain dead children without
contraindications, medical team deficiency was the obstacle in 10.6% and
parents’ refusal in 36.4%. This, of course, is the major obstacle for organ
harvesting.

The trend is not optimistic, since parents’ refusals increased from 26.6%
to 55% from 1980 to 1986, compared with 1987 to 1993 (Figure 4).

In the same period, “deficiency of medical team” decreased from 16.7%
to 11.7%. Medical teams must remain motivated. The heavy workload in
PICUs limits the time available for non-urgent activities. The decrease in
the number of answers to a multicenter investigation (Floret 1993) concerning
deceased children demonstrated this fact (Figure 5).

The dramatic increase in parental refusal is the main problem. It is difficult
to list all the reasons, but we can speculate on:

- multiorgan removal, which is a mutilating procedure;

- reports of organ trafficking in the world (Pinero 1992);

- confusion with AIDS and legal action concerning blood;
— action against physicians concerning transplantation;

— media and advertising which emphazise all these points;
- and, finally, a lack of confidence in medicine and doctors.
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In conclusion:

— There are no real medical obstacles for organ harvesting in brain dead
children.

— The number of brain dead children is theoretically sufficient for child
recipients.

— The increase in parents’ refusals emphasizes social and ethical concerns
regarding transplantation, scientific progress and the power of medicine.

In fact, none of us chose this aspect of medical practice, which seems to
violate a general respect of the person according to our cultural, religious or
moral traditions. Progress could be made by providing education to nurses,
physicians and families (Morris et al. 1992). Everyone needs to recognize
the legitimacy of emotional distress and provide appropriate support, for
himself and for others. Studies should be performed to improve consideration
for families by evolving rituals and practices more appropriate for this new
class of dead patients.

The medical community has to be above reproach, discrete and humble
to recover the confidence of families.
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