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Report by the Director-General 

In the course of the Thirty-ninth World Health Assembly, a number 
of countries submitted a draft resolution on human organ transplants, 
including related ethical issues. It was agreed that before the Health 
Assembly dealt with the matter the Executive Board should consider it at 
its seventy-ninth session. The following document has been prepared 
accordingly. 

Kidney, heart, liver and pancreas transplants are covered in this 
report, but the well-established surgical practices of bone, bone 
marrow, corneal, and skin transplants have not been included because of 
their widespread use and public acceptance. The question of cost 
analysis is briefly discussed, as well as some of the ethical issues on 
which policy decisions are required. 
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I. INTRODUCTION 

1. Human organ transplantation began with a series of experimental studies at the beginning I 
of this century. Alexis Carell was awarded the Nobel Prize in 1912 for his pioneering work 
in this field. Clinical application became feasible and practical when long-term allograft 
survival-^- was achieved in recipients treated with immunosuppressive agents. The 
immunologic basis for allograft rejection was established by Sir Peter Medawar who won the 
Nobel Prize for his work in 1960. The art and science of immunosuppression remains an 
important ingredient for the success of organ transplantation in extending the lives of 
patients with end-stage diseases, 

2. In 1954 the first successful kidney transplant was performed between identical twins by 
Joseph Murray and associates• The human liver was replaced by Doctor Thomas Starzl in 1963 
and in 1966 the first pancreas transplant was performed by Kelly and associates. 

Doctor Christiaan Barnard reported in 1967 about the first human heart transplant. These 
reports gave rise to an initial enthusiastic wave of organ transplants that was riot sustained 
because of discouraging clinical results. Advances in immunosuppressive therapy, better 
surgical methods including microvascular anastomosis, organ procurement, preservation 
techniques and post-operative surgical care regimens during the last 10 years have had a 
major impact on both safety and efficacy of organ transplantation. Now kidney 
transplantation is a standard treatment for irreversible renal failure and heart and liver 
transplantation are accepted methods for treating end-stage diseases of these organs. Yet, 
many questions related to the appropriate direction and priority of specific areas in 
clinical organ transplantation remain unanswered. The "experimental treatment" label having { 
been removed from heart, liver and pancreas transplants can no longer be used as a reason for 
withholding these techniques. However, ethical and economic issues related to this type of 
advanced technology cannot be ignored. Medical history shows that as soon as a new effective 
method of treatment is developed, it is difficult to deny its use when needed； efficacious 
methods to prevent premature death and enhance the quality of life, such as organ 
transplantation, are used until better technology can replace them, confronting society with 
a number of social, economic, medical, political and ethical questions. 

II. KIDNEY TRANSPLANTATION 

3. End-stage renal disease occurs in Europe arid North America with an annual incidence of 
approximately 70 cases per million population, and the number treated by renal transplant 
varies in the different countries of these regions from 15 to 45 per million, thus meeting 
about half the theoretical need. 

1 Survival with a graft or transplant from an 

disparate genotype. 

individual of the same species but 
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4. The survival rate for transplant recipients nowadays exceeds that for patients treated 
with renal dialysis. Transplant patients also achieve a degree of rehabilitation and a 
quality of life that are attainable with no other form of therapy. The results depend upon 
many factors such as selection and preparation of recipient and donor, surgical technique, 
and immunosuppression to prevent graft rejection. 

Incidence and etiology of end-stage renal disease 

5. Among the major forms of end-stage renal disease for which renal transplant is 
considered are both hereditary and acquired conditions. 

6. Three types of hereditary renal diseases may be encountered. Polycystic disease is an 
autosomal dominant trait, but recessive and sporadic forms have been described• The renal 
architecture is distorted by cysts of varying size and the kidneys may be grossly affected 
leading to renal failure in the fourth to sixth decade of life. Other organs, mainly the 
liver can also be affected, which may influence the outcome of renal replacement. The 
medullary cystic kidney, which is a form of microcystic disease is more rapidly destructive, 
causing renal failure in the first to second decade of life. Another hereditary disease is 
Alport's disease, which is a familial disorder associated with a structural abnormality of 
the glomerular basement membrane. This abnormality results in glomerulosclerosis and 
interstitial fibrosis. This is a predominantly autosomal dominant disease occurring more 
frequently in males. The disease is also associated with neurosensory deafness, ocular 
defects and hypothyroidism. The renal insufficiency develops usually in the second to fourth 
decade in males and in the third to sixth decade in females. 

7. Among the acquired diseases glomerulonephritis is the most common cause of renal 
failure, accounting for approximately 25% to 30% of patients who require renal replacement. 
Secondary glomerulonephritis may occur in metabolic disorders and certain forms of collagen 
vascular disease, including systemic lupus erythematosis, polyarteritis nodosa and Wegener's 
granulomatosis. Tubulо-interstitial diseases such as chronic pyelonephritis, reflux 
nephropathy and analgesic or other drug-induced nephropathy are also common causes of 
end-stage renal disease. 

8. A variety of metabolic disorders may lead to chronic renal failure. Diabetes mellitus 
is the most common among these and accounts for between 5% and 30% of all patients accepted 
for active treatment. Other metabolic disorders leading to severe renal dysfunction are 
primary oxalosis with a progressive oxalate accumulation in the kidney resulting in 
interstitial fibrosis. Cystinosis, Fabry's disease and amyloidosis are other forms. 
Atherosclerosis with glomerulosclerosis can also be considered as a metabolic disorder 
leading to renal failure in a substantial number of patients. 

Selection of recipient 

9. The recent improvements in transplantation surgery have been paralleled by a gradual 
widening of the indications for kidney transplantation. The majority of patients presenting 
with renal failure are considered suitable candidates. Complicating diseases such as 
diabetes have decreased in importance as an eliminating factor for transplantation. 
Infection and malignancy, however, are still considered as contraindications to 
transplantation until they are controlled by appropriate treatment. Patients who are 
adequately treated for renal malignancy or cancer at other sites than the kidney may be 
considered for a transplant after a tumour-free period of one-and-a-half to two years. 
However, metastatic disease or an incomplete treatment of primary tumour constitutes absolute 
contraindications to transplantation. 

10. The initial assessment of the patient considered for a transplant is the determination 
of ABO blood group and HLA-typing at А, В, (C) and DR loci. Cytotoxic antibodies may also be 
measured using a panel of T- and B-lymphocytes to determine the degree of presensitization. 

11. Non-donor-specific blood transfusion, i.e. transfusion with blood-group^compatible blood 
which has not been obtained from the specific kidney donor, has been shown to have a 

beneficial effect on graft survival in patients receiving conventional immunosuppression. 
There is now evidence to indicate a similar effect in patients receiving cyclosporin (CsA). 
The transfusion appears to attenuate the immune response to the graft, perhaps by generation 
of suppressor cells or anti-idiotypic antibodies. Most transplant centres today have adopted 
the requirement of between 2 and 5 units before the patient is accepted for the transplant. 
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Blood transfusion is, however, associated with some risks. Acquired immunodeficiency 
syndrome (AIDS) may be transmitted from antibody-negative carriers who have been recently 
infected. Post-transfusion hepatitis, usually non-A, non-B hepatitis, and cytomegalovirus 
(CMV) infections occur. However, active or passive immunization against CMV infection during 
the pre-transplant may make the patient less susceptible to this serious complication after 
the transplant while under an immunosuppressive regime. Induction of anti-HLA antibodies may 
give an increased risk of rejection after the transplant. It seems possible that the use of 
stored blood or simultaneous immunosuppression may reduce the incidence of sensitization 
without jeopardizing the beneficial effect. 

Selection of kidney donor 

12. In most centres 60% to 90% of the transplants are based on cadaveric donation. The use 
of living donors varies from country to country. The reasons for using living donors are： 
(1) increased graft survival rate, (2) shortage of cadaveric organs for transplants, (3) the 
possibility it offers for arranging transplantation soon after the clinical decision has been 
taken, obviating the disabling chronic dialysis treatment. 

13. The selection of the living donor is based on clinical, immunological and emotional 
criteria. Contraindications for donation are hypertension, diabetes, infectious and 
malignant disease. ABO-compatibility between donor and recipient is still considered 
essential. Although the one-year survival rate with transplants in HLA-identical siblings is 
between 95% and 98%, rates of 80% to 90% may now be obtained between genetically unrelated, 
HLA-incompatible subjects with the use of modern immunosuppression. The donor must always be 
emotionally stable and highly motivated for the donation. 

14. When a cadaveric kidney is available the selection of the recipient is normally based on 
ABO-compatibility and a negative cross-match against donor T-cells. In some transplantation 
centres different immunological assays are employed to increase the sensitivity of the 
cross-match, including the anti-globulin-enhanced microcytotoxicity assay, 
complement-dependent cytotoxicity assay, and lymphocyte-mediated cytotoxicity assay. The 
clinical need and the donor-recipient histocompatibility are the most important factors for 
the final selection. 

Immunosuppression 

15. The major immunosuppressive drugs employed in renal transplantation are corticosteroids, 
azathioprine, cyclosporin and antilymphocyte antibodies. Cyclosporin (CsA) is a new 
immunosuppressant of fungal origin. It is derived from the fungi Cylindrocarpon lucidum and 
Tolypocladium inflatum. The active compound is a hydrophobic cyclic peptide. The most 
likely site of action for CsA is at the level of the helper T lymphocyte. Interleukin-2 
(IL-2) production is markedly reduced in a primary one-way mixed lymphocyte culture or 
mi t og en-s t imulat ed lymphocyte cultures. The molecular basis of IL-2 suppression appears to 
be at the level of gene transcription. Suppression of antibody response and influence oil 
secondary immune responses in vivo can all be explained by this proposed model for drug 
action. 

16. CsA is hydrophobic and accumulates in lipid stores. It is only metabolized by the liver 
and the metabolism is influenced by several factors. There is no linear relationship between 
the dose of CsA administered and the blood levels of CsA itself or its metabolites. Hence, 
monitoring of the drug and possible metabolite levels is important to maintain a therapeutic 
and non-toxic concentration in vivo. Nephrotoxicity and hepatоtoxicity can be observed at 
all times in connection with high blood concentrations. 

Graft rejections 

17. Three forms of rejection are recognized： hyperacute, acute and chronic rejection. 
These types may be distinguished according to the mechanism of injury, histological 
appearance and clinical presentation. 

18. Hyperacute rejection. The presence of pre-formed antibodies to donor antigens at the 
time of transplant may lead to hyperacute rejection - rapid or immediate destruction of the 
graft. The graft function ceases within the first hours• The patient may have fever with 
leukocytosis and thrombocytopenia. Fibrin and split products appear in blood or urine 
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indicating active fibrin deposition. Blood flow studies with the use of radioisotopic 
techniques have revealed a rapid and marked deterioration in flow. In histopathological 
terms there is an intense engorgement of glomerular and peritubular capillaries with clumping 
of red cells and platelets. There is obvious tubular necrosis with thrombosis of small 
vessels and fibrinoid necrosis of the wall. This form of rejection is usually refractory to 
treatment. Intensive plasmapheresis has been employed to reduce rejection activity, but no 
controlled studies have proved the value of this treatment. 

19. Acute rejection occurs in 30% to 50% of patients following transplantation with 
cadaveric donors. It occurs most frequently during the first month. The clinical picture of 
this rejection is a functional deterioration over 2 to 4 days accompanied by a fall in 
urinary volume and mild hypertension. Fever may occur but is often absent due to the 
immuno suppressive therapy, which tends to reduce most clinical signs of inflammation. Graft 
tenderness and leukocytosis are unusual. Microscopically there is identified interstitial 
oedema and focal infiltration of lymphocytes, plasma cells and monocytes. In the glomerular 
capillaries the endothelial cells are swollen, and this may also be the case in arterioles, 
indicating a more severe progressive lesion. The most common treatment is pulses of Cortisol 
given intravenously daily for 3 to 4 days in a total dose of 1 to 3 grams and is generally 
successful in reversing up to 75% to 80% of acute rejection episodes. Antilymphocyte 
globulin (ALG) and antithymocyte globulin (ATG) have also been used either alone or in 
combination with intravenous methylprednisolone. This treatment may prove effective in 
steroid-resistant rejection. Monoclonal antibodies have been introduced recently. One of 
them ОКТЗ-antibody, has been most extensively evaluated and is highly effective, reversing 
acute rejection in most cases• The use of this antibody is associated with complications -
systemic reactions, fever, chills and bronchospasm. 

20. Chronic rejection generally occurs more than six months after the transplant. This is 
associated with a progressive deterioration in graft function, hypertension and mild 
proteinuria. The patient has no fever, leukocytosis or thrombocytopenia. The blood flow is 
normal on isotopic scan, but functional analysis shows a gradual loss of function over a 
period of months, even years. The graft is occasionally oedematous and has a cortical 
pallor, interstitial fibrosis and thickening of the intralobular and arcuate vessels. No 
specific treatment is available for this type of rejection and it seems to be refractory to 
therapy. High doses of methylprednisolone have been used with temporary effect. 

Results 

21. At most large transplant centres the one-year survival rate is expected to be about 90% 
after cadaveric renal transplant and about 97% to 98% after a transplant from a living family 
donor. The results improved after the introduction of CsA, but it is not expected that the 
overall rate will further improve. However, the dominant cause of death may change from 
infection to cardiovascular complications as doses of steroids are reduced and more elderly 
high-risk patients receive transplants. The side effects of the long-term use of 
corticosteroids, including osteoporosis and glucose intolerance, are well described. The use 
of CsA in transplant patients is associated with the development of moderate arterial 
hypertension, the mechanism of which is unclear. Most centres also at present report a 60% 
to 70% survival rate after cadaveric kidney transplant and about 80% to 85% survival after 
transplant from living family donors. An improvement in graft survival rates is expected in 
the near future with the gradual introduction of more specific and improved immunosuppressive 
treatments. 

III. HEART TRANSPLANTATION 

22. Great advances in clinical application of the heart transplant have been made during the 
past decade. This procedure is now an established treatment in patients suffering from 
end-stage heart disease with a poor prognosis for survival beyond 6 to 12 months. There are 
now 80 centres in the United States of America performing heart transplants, and about 30 in 
Europe. 

Selection of recipient 

23. Indications for a heart transplant are end-stage heart failure due to coronary artery 
disease with left ventricular dysfunction, idiopathic cardiomyopathy, and previously treated 
valvular heart disease associated with congestive heart failure. The patient should be 
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considered for a heart transplant before severe cachexia or serious hepatic and renal 
dysfunctions develop. Left ventricular ejection fraction of less than 20%, history of 
rapidly declining functional ability as well as need for an increase in doses of diuretics 
and the presence of ventricular arrythmias are all indicative of poor prognosis. 

24. Contraindications to the transplant are relative and include marked elevation of 
pulmonary vascular resistance, active infection, recent pulmonary infarction, diabetes 
mellitus requiring insulin treatment, severe obesity, symptom-giving peripheral vascular 
disease, significant renal disease, malignancy, and psychosocial abnormalities that would 
prohibit rehabilitation after the transplant. Age limitations for recipients are continually 
debated. A few transplant centres are meeting the challenge with neonates or young 
children. Upper age limits for recipients of cardiac transplants range from 50 to 60 years 
at various transplant centres. 

Selection of donor heart 

25. Donors should be between 15 and 35 years of age for males and possibly between 15 and 45 
for females with normal heart function as defined by electrocardiogram, physiologic 
performance, physical examination and history. Contraindications include bacterial or viral 
sepsis, malignancy, primary heart disease, systemic disease involving the heart and chronic 
hypertension. The donor and recipient should probably be ABO-compatible and must be 
reasonably comparable in terms of body weight. 

Immunosuppression 

26 # Immunosuppressive regimens do not differ in principle from those used after kidney 
transplantation. Most centres employ three agents: cyclosporin (CsA), azathioprine, and 
prednisone. For the diagnosis of rejection a right heart catheterization and right 
endocardial biopsies are performed weekly during the first four weeks following 
transplantation, and more frequently during periods of rejection. Mild rejection is common 
and warrants no treatment if stable. Moderate rejection with suboptimal CsA levels may 
respond to adjustment of the dosage of CsA. Evidence of myocyte damage indicates treatment 
with intravenous steroids over a 24- to 72-hour period followed by a new cardiac biopsy. If 
there is no clinical or histological response, antithymocyte globulin (ATG) is given. 

Complications 

27. Complications other than rejection are numerous in the late post-operative period. 
Infections remain the most frequent cause of death in transplant recipients. The development 
of premature and rapidly progressive forms of coronary artery disease in the cardiac 
allograft is not uncommon, being detectable in almost 40% of transplant recipients within 

2 to 3 years• The disease leads to all the consequences of ordinary coronary artery disease, 
such as myocardial infarction and congestive heart failure. However, it is not associated 
with angina pectoris, because of the lack of afferent reinnervation of the graft. 

Results 

28. Actuarial survival rates after transplantation in the CsA era average 80% at one year 
and 65% at two years. The transplanted heart remains denervated and is therefore not under 
the usual direct neural control of the autonomic nerve system. The heart rate in response to 
dynamic exercise tends to be slower than normal and not to achieve peak levels during maximal 
exercise as high as those of normal controls. Cardiac output also tends to be lower than 
expected both at rest and during dynamic exercise. Despite these limited cardiac responses 
to maximal or peak exercise, very few long-term survivors have their activities limited by 
cardiopulmonary symptoms. Rehabilitation, defined as patient 1s ability to live and function 
as they did before their illness, has been achieved in over 85% of the long-term survivors• 
Hence, the heart transplant offers and excellent chance of long-term survival and functional 
rehabilitation for the carefully selected patient with end-stage heart disease. 

IV. LIVER TRANSPLANTATION 

29. In June 1983 a "consensus development conference" on liver transplantation was held by 
the National Institutes of Health, USA. The conference concluded that liver transplantation 
can be considered as an established therapy for a variety of end-stage liver diseases in both 
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adults and children. The improved success rate during recent years has resulted in 
acceptance of transplantation as the treatment of choice for nearly all causes of severe 
liver failure. 

30. Liver transplantation is considered as one of the most difficult and demanding 
procedures in surgery• Therefore the procedure cannot be performed as an individual 
An absolute requirement is commitment of the operating team, sophisticated ancillary 
services, blood-banking facilities, intensive care unit personnel and other medical 
specializations• 

Selection of recipient 

31. The precise indications and timing of transplantation remain uncertain in many forms of 
liver disease. Candidates for transplants are all patients with irreversible chronic liver 
disease that resists other forms of conventional medical therapy. In adults the main 
indications are: primary biliary cirrhosis, chronic active hepatitis, cryptogenic cirrhosis, 
secondary biliary cirrhosis, primary sclerosing cholangitis and metabolic disorders such as 
Wilson*s disease, protoporphyria, haemochrornatosis and type II hyperlipoproteinaemia 
(homozygous type). Other indications are primary hepatocellular carcinoma and Budd Chiari 1s 
syndrome. 

32. Many transplantation surgeons have asked whether patients with primary liver malignancy 
should receive transplants. These patients are usually excellent candidates for operation 
with a very good early survival prognosis. However, recurrence of cancer within the first 
1 or 2 years of liver transplantation is frequent, resulting in high mortality among 
patients. There are a few exceptions to the generally bad prognosis in this group of 
patients receiving transplants. Patients who have received transplants for primary liver 
cancer incidental to other causes of liver failure (cirrhosis, tyrosinaemia) and patients 
with fibrolamellar variant of hepatocellular cancer have generally a better prognosis than 
other cancer patients. 

33. Most transplant surgeons are reluctant to operate on patients with alcoholic cirrhosis. 
The main reason is the difficulty in determining which of those patients have a truly 
reformed lifestyle when there is a long list of candidates who are "better risks" for surgery. 

34. In children the main indications for liver transplant are： biliary atresia, congenital 
biliary cirrhosis, congenital hepatic fibrosis and metabolic disorders, such as 
alpha-1-ant i t ryp s in deficiency, tyrosinaemia, galactosaemia 9 glycogen storage disease and 
By1er 1s disease (familial cholestasis). 

35. Absolute contraindications for liver transplant are situations in which the operation is 
made technically very difficult or is very likely to be fatal, primary malignant disease 
outside the hepatobiliary system or metastatic hepatobiliary malignancy, alcoholism, advanced 
cardiopulmonary or renal disease, severe hypoxaemia due to intrapulmonary shunts, sepsis 
outside the hepatobiliary system and hepatitis B e antigen-positive liver disease. Relative 
contraindications include portal vein thrombosis, multiple prior abdominal operations and 
ages greater than 55 years. The need for liver transplant, calculated from incidence figures 
for diseases that constitute an indication for such transplants, amounts to 20 to 

30 per million population in the United States of America and Europe. 

36. The timing of the liver transplant operation is difficult and critical. The patient 
should receive the transplant before the disease reaches the terminal stage. 

Selection of donor liver 

37. The selection of donor organ should be based primarily on appropriately matched liver 
size and ABO blood type. The viability of the donor liver should be ascertained before the 
final decision is taken. The liver is sensitive to ischaemia and donors who have had 
prolonged hypotension (blood pressure under 80 mmHg) or cardiac arrest are usually not 
accepted. Extracerebral malignancy or infections are absolute contraindications for 
donation. Abdominal or direct hepatic trauma is a relative contraindication to accepting a 
donor liver. Increased levels of transaminases in serum may indicate an hepatic injury. 
However, a small elevation of liver enzyme levels does not compromise the outcome of the 
transplantation. There are no well-designed studies giving criteria for cut-off points for 
rejection or acceptance of a liver donation on this basis. 

effort, 
support 
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Immunosuppression 

38. In liver transplantation, as in kidney transplantation, the combination of cyclosporin 
(CsA) and prednisone is the most commonly used immunosuppression regimen. The liver graft 
appears to be less vigorous in inducing rejection phenomenon than the kidney. This view is 
based largely on animal experiments and remains to be further studied in man. The most 
important side-effect of CsA in liver transplants is nephrotoxicity. The hepatotoxicity of 
CsA, which is not a major problem in heart and kidney transplantation, may be a source of 
confusion in liver transplantation. It usually expresses itself as hyperbilirubinaemia, 
which must be differentiated from other causes, e.g. 9 rejection. 

Complications 

39. In the period immediately after the transplantation ischaemic graft failure, acute 
rejections and technical problems with the vascular and biliary anastomoses represent the 
most common complications. High-dose corticosteroid therapy may mask or delay the onset of 
symptoms. 

40¿ The diagnosis of rejection is difficult. All patterns of graft deterioration are 
non-specific and several alternative causes have to be considered - ischaemic injury, biliary 
obstruction, virus hepatitis, drug toxicity, sepsis and bile leakage. 

41. Chronic rejection can occur at any time after transplantation and cannot be reversed 
with immunosuppressive therapy. This type of rejection is characterized by rapid 
disappearance of the interlobular bile ducts associated with a dense portal infiltrate of 
large mononuclear cells and central lobular cholestasis. Retransplantation is the only 
method for the patient's survival. 

Results 

42. Overall survival rates after liver transplantation vary from centre to centre and depend 
mainly on the selection of patients. Starzl and associates have divided their survival 
statistics into the pre-CsA and post-CsA era. In the post-CsA category the overall one-year 
survival rate was 69.7%, with better results in children than in adults. Calne and Neuberger 
reported (1983) an overall 23.8% survival rate beyond one year in a series of more than 
200 patients. Current one-year survival rates are greater than 50%, and this improvement may 
be attributed to inclusion or more paediatric patients in the series. A rule governing 
selection of patients for short-term and long-term results of transplantation is difficult to 
determine. Along with improvement in the results of transplantation there is increased 
justification for avoidance of less effective, alternative surgical treatment and for earlier 
referral of patients to transplant centres. There are no good methods for predicting outcome 
based on risk. Therefore most transplant surgeons select patients for liver transplantation 
according to urgency rather than by risk evaluation. 

43. The shortage of donor organs, particularly in the child population, constitutes a severe 
impediment to widespread use of liver transplantation as the treatment for end-stage liver 
diseases. The need to match the graft to the recipient amplifies this problem. 
Transplantation of a reduced liver graft (only the left lobe or the left lateral segment of 
the liver) may be one way to overcome, at least partly, this problem. Further research and 
better knowledge of the controlling mechanisms of liver regeneration, and the possibilities 
for inhibiting or stimulating regeneration, are needed before this technique can be generally 
recommended. 

V . PANCREAS TRANSPLANTATION 

44. Pancreas transplantation as treatment for severe diabetes mellitus has been debated 
vigorously during recent years. In most centres pancreas transplantation has been limited to 
patients whose secondary complications of diabetes are more serious than the potential 
side-effects of anti-rejection therapy. It is difficult to define the criteria, but patients 
who need or already have had a kidney transplant and are consequently dependent on 
immunosuppressive therapy are the most obvious candidates. Besides this group, diabetic 
patients who have impaired counter-regulatory mechanisms with risk of hypoglycaemic reactions 
while on insulin therapy regimens, can also be considered possible candidates. It has to be 
emphasized that convincing evidence has not been presented that a pancreas transplant will 
limit or prohibit the development of secondary complications to diabetes. 
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45. In a few centres with a very aggressive attitude to pancreas transplantation the success 

rate has improved, and long-term graft function with normal or near-normal glucose metabolism 

has been sustained in several patients. 

46. Islet or islet-cell transplantation has been proposed as an alternative to pancreas 
transplantation. However, clinical attempts with islet allografts have not yet succeeded, 
although a relatively high success rate can be achieved in experimental animals. At this 
time the future of clinical islet transplantation remains uncertain, 

47. In conclusion, pancreas transplantation has not yet defended its place as an effective 
treatment for human diabetes. This treatment must still be reserved for a few centres with 
research programmes concerning diabetes. 

VI. COST ANALYSIS OF TRANSPLANTATION 

48. Many analytical methods are available for estimating the economic effects of treatment 
modalities - everything from sophisticated computer analysis systems to assessments of costs 
and benefits, and educated guesses. The terms "cost-benefit analysis" (CBA) and 
••cost-effectiveness analysis" (CEA) refer to two techniques for comparing the positive and 
negative consequences of alternative ways of utilizing resources. The principal difference 
between these two methods is that cost-benefit analysis estimates all costs and benefits in 

I monetary terms, while cost-effectiveness analysis presents a unit of measurement to identify 
the costs associated with reaching a particular pre-defined goal. Neither CBA nor CEA is 
free of conceptual and analytical problems. The greatest disadvantage of CBA is the 
necessity for both human lives and quality of life to be valued in monetary terms. In the 
cost-effectiveness analysis only the cost of the procedure in question requires evaluation in 
monetary units. Since the goals of health care are to mitigate and cure so as to ensure 
survival and good quality of life for the patients, the most commonly used unit for 
measurement in CEA is the "cost per added year of life", possibly adjusted for life quality. 

49. Estimates of economic effects are complex and should identify both direct and indirect 
costs. Direct costs related to transplantation include examining and preparing the patient, 
handling organs for transplants, transport, transplantation, post-operative care, and 
treating possible complications, necessitating readmission. Additional direct costs include 
pharmaceuticals, particularly immunosuppressive agents and antibiotics. Indirect costs 
include, for example, the value of lost and/or gained employment. Also, the economic impact 
on the family and public social agencies should be estimated. A balancing of "cost per added 
year of life" and quality of life is difficult and is never more than a rough estimate. The 
quality of life has more than one dimension. The objective indicators for quality include 
functional ability, ability to work, and health status. Subjective indicators include 
well-being, psychologic effect and satisfaction with life. 

) 50. Most studies of cost-effectiveness of solid organ transplantation are based on 

insufficient data for precise estimates to be made. Therefore, available estimates must be 
considered as rather speculative. However, estimated costs for kidney transplantation in 
different countries vary from US$ 25 000 to ÜSÍ 50 000, with an average of US$ 35 000; the 
••cost per added year of life" with functioning graft has been estimated at US$ 12 000 to 
US$ 15 000. The corresponding figures for heart transplantation are US$ 55 000 to 
US$ 120 000, with an average of US$ 90 000; the "cost per added year of life" will be 
US¿ 20 000 to US$ 25 000. It is, however, necessary also to "cost" the care of the end-stage 
patient in the absence of a transplant. Maintenance haemodialysis, as an example, is 
estimated to cost USÍ 25 000 to US$ 30 000 per year, and the patient with end-stage cardiac 
disease costs as much as US$ 5000 to US$ 7000 per month. 

51. If advances in management of the patient and organ preservation in the near future 
further improve transplantation results, this will mean a reduction in the cost for 
successful transplantation. If genuine breakthroughs in transplantation results occur, 
medical, social and economic gains will be made. 

VII. ETHICAL ISSUES 

52. Transplantation surgery now and in the future requires ethical decisions based on 
discussions among politicians, physicians, ethicists, psychiatrists, priests, and the general 
public. One dilemma in transplantation surgery is the controversy over what constitutes 
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death. Still we lack well defined and uniform criteria for death. The absence of heart-beat 
and of spontaneous respiration are the traditional criteria. "Brain death" and its criteria 
have created considerable controversy and are not universally accepted or applied. For 
several reasons, therefore, there is an urgent need for well defined and uniform criteria to 
allow physicians to make the determination of death more readily. The potential for organ 
donation should certainly not be the deciding factor. It seems reasonable that the 
determination of death should be made by a physician who will not participate in any phase of 
the transplantation procedure. The determination of death before discontinuing life support 
systems enhances the preservation of potential transplant organs. Well defined death 
criteria would reduce the enormous pressure oil families who at present have to consent to the 
withdrawal of life support systems from a patient who is "brain-dead", particularly since the 
question of organ donation will be discussed after the determination of death instead of 
before, as is now the case in many countries. 

53. A special problem is the consent for organ donation. The gap between supply and demand 
has widened in most countries where organ transplantation is practised. Under ideal 
circumstances consent should be given by the donor. It has been tried with donor cards or 
"living wills". This method requires massive publicity efforts to achieve a high rate of 
public participation in carrying donor cards or signing living wills. An alternative method 
of consent is the "presumed consent" or "contracting out". This system means a consent for 
organ donation unless the deceased person had signed a card prohibiting donation. This 
system has been criticized because of the ethical risks and its possible abuses. 

54. Another problem in kidney and pancreas transplantation is organ donation by living 
donors. Which family member should be asked to donate? In a recent survey it has been 
reported that if 3. parent is to give the kidney 85% of the family felt that the mother should 
do so. Age and the ability to understand the nature of the procedure, its complications and 
potential risks to the donor and also the potential benefit to the recipient are important 
factors to consider before obtaining informed consent. 

55. During recent years there has been much discussion about buying and selling organs. 
There has been general opposition to remunerated organ donation. The crucial question is 
whether a person "owns" his or her body and may therefore sell a body part. Most authors in 
this field have agreed that selling an organ is immoral but that it would not be immoral to 
compensate a living donor for his personal expenses during the period of preparation, and for 
the operation and post-operative recovery period. In the United States of America this issue 
was resolved in 1984 by passage of the National Organ Transplantation Act, which contains a 
provision prohibiting the purchase of human organs for use in transplantation. 

56. Discussion of ethical concerns helps to clarify issues and to sensitize doctors, policy 
makers and the general public to difficult questions in the practice of transplantation. 
These concerns have an important but not exclusive place in influencing the choice of 
direction for future developments. Moreover, ethical judgements are often made 
retrospectively when things have gone wrong. Risks of an operative procedure with a 
successful outcome are usually not debated and questioned, although some harm will inevitably 
ensue along with some benefit； this is the price of technical progress. 

57. The criteria for dialysis and renal transplantation have been expanded and costs have 
escalated dramatically in recent years. This means an ethical burden on doctors to justify 
denying these procedures to patients who have little likelihood of recovering. The moral 
argument can be raised that one should never withhold potential beneficial treatment from any 
patient. However, an equally strong moral argument can be made for not increasing or 
prolonging suffering. Another point is that the costs of medical care seem to continue to a 
point where standard medical care is jeopardized because of the efforts in high technology 
medicine. Each society has to decide what procedures are justified and for whom. 

58. The ability to prolong life by new methods in treating diseases have resulted in an 
increasing awareness of quality of life. In transplant surgery this has been particularly 
obvious because of its intensive medical care and follow-up as well as its high costs. There 
is a need for psychological support to deal with these questions in the transplantation 
team. This plays a major role in guiding patients through the recovery phase and assisting 
the families of recipients. 
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VIII. CONCLUDING REMARKS 

59. Organ transplantation offers a good treatment to patients with end-stage vital organ 
diseases as measured in years of survival and rehabilitation. There are still plenty of 
unresolved questions, and there is room for improvement. Rejection is still one of the most 
serious complications. It seems reasonable, in view of the explosion today in molecular 
biology, to anticipate that in the future we will have available specific immunosuppression 
with few or no side-effects. It seems appropriate to predict that future advances in 
transplantation will be the result of joint attack by immunology and surgery, as well as 
other scientific disciplines. 

60. The dream of artificial organs to replace the heart, liver or kidney seems doubtfully 
attainable in the foreseeable future in view of the unique metabolic functions of these 
organs. To exemplify its complexity, recent research has shown that the heart is the source 
of a peptide - atriopeptine - which is vasoactive and has salt-and-water regulatory actions. 
Most likely, the metabolic feedback functions between organs cannot be accomplished under th< 
present state of knowledge by any man-made construction. If this holds true, organ 
transplantation is likely to remain an evolving technology for many years to come. 


