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SECTION I: Evaluation, selection and preparation of the potential
transplant recipient

Table I.1. Epidemiological data concerning end-stage renal failureI.1 Epidemiological data concerning end-stage
(ESRF) during 1996renal failure (ESRF) and its treatment in Europe

EUa USAb UnitsGuideline

Population 373.3 272.7 millions
A. In estimating the number of patients in need of renal Response rate 88 93 %

New patients:transplantation, one should integrate the basic epidemiol-
Ni (in) 44 140 78 592 numberogical data concerning end-stage renal failure (ESRF),
Ni/P (incidence) 118 288 pmpand in particular the currently linear increase of the Ki (Ni/Ns) +18.1 +25.7 %

point prevalence by ~7.5% each year. Dead patients:
(Evidence level B) No (out) 25 830 55 658 number

No/P (incidence) 69 204 pmp
Ko (No/Ns) −10.6 −18.2 %

Live patients:Commentary on Guideline I.1: Epidemiological
Ns (stock) 244 508 305 303 numberdata concerning end-stage renal failure (ESRF ) Ns/P (point prevalence) 655 1120 pmp
K [(Ni–No)/Ns] +7.5 +7.5 %and its treatment in Europe

Modalities of treatment:
Ns HD 140 812 190 814 number

Guideline A. The incidence of new patients with ESRF Haemodialysis 57.6 62.5 %
during 1996 was 118 per million population (pmp) for Ns PD 20 390 30 225 number

Peritoneal dialysis 8.3 9.9 %the European Union, which currently includes 15 coun-
Ns Tx 83 305 84 264 numbertries with a total population of 373.3 million (response
Functioning transplant 34.1 27.6 %rate=88%) corresponding to 44 140 new patients per Transplant activity:

annum. N Tx 11 333 12 238 number
N Tx/P 30.4 44.9 pmpThe death rate from ESRF during 1996 was 69 pmp

for the EU, corresponding to 25 830 deaths per annum.
Ni, new patients; P, population; Ki, input rate; No, dead patients;On 31st December 1996, the prevalence of live ESRF
Ko, output (death) rate; Ns, live patients in stock; K, linear increasePatients was 655 pmp for the EU, corresponding to
rate in the stock of patients; HD, Haemodialysis; PD, peritoneal244 508 patients on dialysis. dialysis; Tx, renal transplantation.

The dynamics were as follows [1,2,3]: aERA Registry Report (Madrid, Sept 99).
bUSRDS 1998 Report.

$ Flow-in rate of new patients: Ki=+18.1% of the
active pool.

exceeds the availability. Every effort should be made$ Flow-out rate (crude death rate): Ko=−10.6% of
to increase the number of donors, but the solutionthe active pool.
may reside in xenotransplantation with modified pigs$ Linear increase for 1996 compared with 1995:
as donors.+7.5% or +49 pmp [4].

These 244 508 live patients were treated either by
haemodialysis (140 812; 57.6%), peritoneal dialysis References
(20 390; 8.3%) or with a transplant (83 305; 34.1%).

The number of renal transplants performed during 1. Berthoux F, Jones E, Gellert R, Mendel S, Saker L, Briggs D.
Epidemiological data of treated end-stage renal failure in the1996 in the EU was 11 333, (30.4 pmp). The highest
European Union (EU ) during the year 1995: report of theactivity was for Spain with 1707 (43.4 pmp) and
European Renal Association Registry and the National Registries.

Austria with 362 (44.7 pmp). Nephrol Dial Transplant 1999; 14: 2332–2342
There is a large disparity between countries 2. Berthoux FC. Evaluation of epidemiological data by model

analysis: perspectives for the ERA-EDTA registry. Nephrol Dialbelonging to the EU, but an even greater disparity
Transplant 1996; 11: 771–772between countries outside the EU. Comparison

3. Berthoux FC, Jones EH, Mehls O, Valderrabano F.between the EU and the USA is given in Table I.1 Transplantation Report. 3: annual end-stage renal disease
for 1996. (ESRD). Demography and treatment: application of a mathem-

atic model based on the compartment (kinetic) theory. TheClearly, the demand for renal transplantation far
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SECTION I: Evaluation, selection and preparation of the potential transplant recipient4

EDTA-ERA Registry. European Dialysis and Transplant Patients with a long history of uncontrolled hyperten-
Association-European Renal Association. Nephrol Dial sion have a greater risk of cardiovascular disease.
Transplant 1996; 11: 44–47

The renal history should focus on the diagnosis and4. Briggs JD, Berthoux F, Jones E. Predictions for future growth
duration of the original renal disease. Correct diagnosisof ESRD prevalence. Kidney Int 2000; 57: S46–S48
is important to evaluate the possible risk of recurrent
disease. Some patients, for example those with vascul-
itis, lupus, rapidly progressive nephritis or previousI.2 General evaluation
transplantation, will have received vigorous or pro-
longed immunosuppressive treatments. In such casesGuidelines
renal transplantation may be postponed for several
months after starting dialysis, and immunosuppressive

A. All patients with end-stage renal disease (ESRD) agents may be stopped or reduced to avoid the risk of
should be considered for renal transplantation unless over-immunosuppression.
they have absolute contra-indications, because renal A general screening examination should be con-
transplantation offers a better life expectancy and quality ducted following the interview. Attention must be paid
of life than dialysis. to the exit site of any peritoneal catheter or to the
(Evidence level A) arteriovenous fistula, which represent potential sites of

infection. In patients with adult polycystic kidneyB. Long duration of dialysis, previous incidence of
disease, the size of the kidneys should be evaluated torecurrent infections, cancer, cardiovascular disease or
determine whether or not a nephrectomy is required.gastrointestinal complications should not be considered

As well as cardiac auscultation, murmurs of carotidas absolute contra-indications to renal transplantation,
arteries, aorta or lower limb arteries should be investi-despite these conditions increasing the risk of post-
gated. Physical examination should include palpationtransplant morbidity and mortality.
of the prostate in men and a gynaecological examina-(Evidence level B)
tion in women.

C. Psychological evaluation of transplant candidates Guideline C. The use of psychiatric screening in trans-
may be useful in assessing compliance with future plantation is not universally adopted, despite the fact
immunosuppressive treatment. Poor compliance signifi- that many transplant candidates have active psychiatric
cantly worsens the outcome of renal allografts. disorders, psychiatric pre-disposition, psychiatric
(Evidence level B) symptoms or a history of substance abuse, and require

psychiatric attention [5]. An important aim of the
psychological evaluation is to predict patient compli-

Commentary on Guideline I.2: General evaluation ance with post-transplant treatment care. Poor compli-
ance is common [6 ] and is one of the most frequent
causes of graft loss [7]. Patients with a history ofGuideline A. Although dialysis once offered a greater

chance of survival than transplantation, particularly in attempted suicide, with prior medical non-compliance,
psychosis, inadequate neurocognitive functions, orthe short term, recent studies have reported a lower

risk of mortality among renal transplant recipients vs alcohol or drug abuse are poor candidates for trans-
plantation [8]. With the exception of a few cases ofdialysis patients. UNOS data reveal that despite the

increased risk of death in the early post-transplant absolute non-compliance, which almost inevitably
leads to graft failure, ~22% of patients take some butperiod, the 1-year mortality rate of transplant recipi-

ents was 59–67% lower, depending on the degree of not all the prescribed drugs. Even in these cases, late
rejection episodes eventually leading to graft loss mayHLA compatibility, than that of dialysis patients

remaining on the waiting list [1]. A long-term follow- occur [9].
up study also confirmed the lower mortality rate associ-
ated with transplantation vs dialysis: adopting a hazard
rate of 1.0 for age, gender and underlying disease for References
patients on the waiting list, the relative risk of mortality

1. Edwards EB, Bennett LE, Cecka JM. Effect of HLA matchingat 8 years post-transplant was 0.31 for transplanted
on the relative risk of mortality for kidney recipients: a compar-patients [2]. ison of the mortality risk after transplant to the mortality risk of

Guideline B. The history of the transplant candidate is remaining on the waiting list. Transplantation 1997; 64: 1274–1277
2. Schnuelle P, Lorenz D, Trede M, Van Der Woude FJ. Impact ofvery important. Previous chronic or recurrent infec-

renal cadaveric transplantation on survival in end-stage renaltions, cancer, gastrointestinal complications, viral
failure: evidence for reduced mortality risk compared with hemo-hepatitis, myocardial infarction and/or lower limb
dialysis during long-term follow-up. J Am Soc Nephrol 1998; 9:

arteriopathy does not always represent an absolute 2135–2141
contra-indication to transplantation, but they indicate 3. Montagnino G, Tarantino A, Cesana B et al. Prognostic factors

of long-term allograft survival in 632 CyA-treated recipients of athe need for a particularly careful work-up. Long
primary renal transplant Transpl Int 1997; 10: 268–275duration dialysis is an independent variable associated

4. Cosio FG, Alamir A, Yim S et al. Patient survival after renalwith poorer long-term results [3] and increased mortal- transplantation: I. The impact of dialysis pre-transplant. Kidney
ity [4]. These patients therefore require a thorough Int 1998; 53: 767–772

5. De Geest S, Borgermans L, Gemoets H et al. Incidence, determin-investigation, particularly of the cardiovascular system.
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ants, and consequences of subclinical non-compliance with use these organs in older recipients, in recipients
immunosuppressive therapy in renal transplant recipients. with very long waiting times or in recipients with
Transplantation 1995; 59: 340–347

life-limiting concomitant diseases. Nevertheless the6. Schweizer RT, Rovelli M, Palmeri D, Vossler E, Hull D, Bartus S.
decision must be made in advance and informed con-Non-compliance in organ transplant recipients. Transplantation

1991; 49: 374–377 sent must be obtained at a time unrelated to an offer
7. Didlake RH, Dreyfus K, Kerman RH, Van Buren CT, Kahan in line with practices for other critical informed consent

BD. Patients non-compliance-a major cause of late graft failure issues [1].in cyclosporine treated renal transplants. Transplant Proc 1988;
20: 63–69

8. Freeman AM, Westphal JR, Davis LL, Libb JW. The future of Referenceorgan transplant psychiatry. Psychosomatics 1995; 36: 429–437
9. Kiley DJ, Lam CS, Pollak R. A study of treatment compliance

1. Panico M, Solomon M, Burrows L. Issues of informed consentfollowing kidney transplantation. Transplantation 1993; 55: 51–56
and access to extended donor pool kidneys. Transplant Proc 1997;
29: 3667–3668

I.3 Information for the transplant recipient
I.4 Contra-indications for transplantation

Guidelines
Guideline

A. Comprehensive information on renal transplantation
should be given to all potential candidates with ESRF, A. There are few absolute contra-indications to renal
including mortality, morbidity, results compared with transplantation. These include uncontrolled cancer, HIV
dialysis, and also data concerning the different sources positivity, active systemic infections and/or any condition
of kidneys, including marginal organs. with a life expectancy <2 years.
(Evidence level C) (Evidence level B)

B. The specific transplant evaluation should only be
performed after this information is delivered and clear Commentary on Guideline I.4: Contra-indications
acceptance is given by the patient. Inclusion on the for transplantation
waiting list is the final step of the procedure and requires
formal informed consent (often legal ) from the prospect- Guideline A. The main goal of renal transplantation is
ive recipient. to improve the quality of life of patients with ESRF
(Evidence level C) and to offer life expectancy at least as good as that

provided by regular dialysis.C. All critical aspects concerning kidney donor selection
Patients with active cancer despite treatment mayfor transplantation, including the use of marginal organs,

have an increased risk of metastasis and spread withneed clear informed consent from the prospective candid-
immunosuppressive therapy [1]. Thus, these patientsate, both in advance, whenever possible, and at the time
should not be listed for transplantation until the cancerof an offer.
is treated and a sufficient time has passed (see section(Evidence level C)
I.5).

HIV-positive patients maintain the capacity to reject
Commentary on Guideline I.3: Information for the organ transplants and would therefore require standard
transplant recipient immunosuppressive therapy, which can aggravate the

course of AIDS [2]. About half of the transplant
Guideline A. This information should concern donor patients who received a kidney from HIV-positive
availability and quality, possibility of live donation, donors died within 1 year [3]. Although the prognosis
waiting time, allocation algorithm, operative risks, risk of patients with AIDS has recently improved, there
of infection, risk of rejection, graft and recipient is consensus that these patients should not be
survival (compared with other treatment modalities), transplanted.
increased risk of de novo malignancies, need for lifelong Patients with sepsis, active tuberculosis but
medication and aspects of fertility and childbearing, if effectively treated, or any other form of potentially
appropriate. life-threatening infection should be excluded from
Guidelines B and C. Most organ allocation agencies transplantation until complete recovery in view of the
currently use kidneys from an extended donor pool deleterious effect of immunosuppressive treatment.
due to organ shortage. Kidneys are used from donors For patients with a short life expectancy related to
older than 65 years of age, from diabetic donors, from extra-renal diseases or complications, renal trans-
hypertensive donors, from donors tested positive for plantation does not offer any advantage and may
hepatitis B or C and, at least in some countries, from instead accelerate the death.
non heart-beating donors.

Although it is well known that the outcome of Referencestransplant using organs from the extended donor pool
is inferior to those from younger and more healthy 1. Penn I. The effect of immunosuppression on pre-existing cancers.

Transplantation 1993; 55: 742–747donors, under certain circumstances it is acceptable to
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2. Rubin RH, Tolkoff-Rubin NE. The problem of immunodeficiency carcinoma, fully excised squamous cell carcinoma or
virus infection in dialysis and transplantation. The need for an in situ bladder neoplasias, caution is required. About
International Registry. Dial Transplant 1988; 17: 291–295

a quarter of renal cell carcinomas are discovered3. Dummer JS, Erb S, Breining MK et al. Infection with human
incidentally during work-up for other disorders, neph-immunodeficiency virus in the Pittsburgh transplant population.

A study of 583 donors and 1043 recipients, 1981–1986. rectomy or operations for other reasons. When small
Transplantation 1989; 47: 134–140 and non-metastasized, these incidentally discovered

carcinomas usually do not recur [4]. In situ uterine
cervical carcinomas also have a low risk of recurrence.I.5 Risk factors/relative contra-indications
For these tumours, a waiting time of 2 years is consid-
ered to be sufficient to minimize the risk. Women withI.5.1 Work-up for cancer and waiting time for pre-
non-in situ carcinomas should wait at least 4–5 yearsexisting cancer before being accepted for transplantation [5].

It is difficult to decide whether and when to accept
Guidelines women for transplantation who have had breast

cancer, because in most cases recurrence happens afterA. Candidates for renal transplantation, particularly
>3 years. For patients with in situ bladder cancer, athose older than 50 years of age, should be screened for
1-year wait before transplantation may be sufficient,the presence of pre-existing cancer.
but at least 5 years should pass before patients with(Evidence level C)
diffuse bladder cancers should be considered for

B. In patients with previous cancer, renal transplantation transplantation. In the case of an isolated malignant
should only be considered if there is no evidence of prostate, a 1–2 year waiting time may be sufficient.
persistent cancer. It is recommended that the waiting Transplantation should be avoided in cases of diffuse
time between tumour treatment and transplantation be prostate cancer. A waiting time of at least 5 years is
based on the type of cancer. recommended for carcinomas of the colon or rectum,
(Evidence level B) while for other cancers a wait of 2 years is sufficient [5].

Penn [5] has estimated that the risk of recurrenceC. After renal transplant, general preventive measures
depends on the type of cancer (Table I.2) and on theof surveillance for occurrence of de novo cancer are
waiting period between treatment of cancer andrecommended.
transplantation. The risk of recurrence is 53% if the(Evidence level C)
transplant is performed within 2 years of apparent
recovery from neoplasia. The risk is 34% if the time

Commentary on Guideline I.5.1: Work-up for interval is between 25 and 60 months and is 13% if the
cancer and waiting time for pre-existing cancer period is 5 years. Penn [5] indicates that in most cases,

a transplant may be performed 2 years after recovery
from cancer (Table I.3).Guideline A. Evaluation of the transplant candidates

may include an exhaustive history and physical exam- Guideline C. General preventive measures for the detec-
tion of de novo cancer include regular surveillance,ination for cancer, in addition to routine radiological

and echographic investigations. Pre-transplant screen- maybe once a year (dermatological, gynaecological or
ing may include faeces occult blood testing in all
patients and mammography in women over 40 years Table I.2. Risk of recurrence after transplantation of pre-existing
of age or with a family history of breast carcinoma. malignancies (adapted from ref. 5)
Regardless of age, women should have a pelvic exam-
ination and a pap-test. Men aged over 50 years should $ Low recurrence rate (0–10%)
be screened for prostate carcinoma, with PSA evalu-
ation and prostate echography. The search for renal Incidentally discovered renal tumors
carcinoma should be particularly thorough in patients Lymphomas

Testicular, uterine cervical, thyroid carcinomaswith analgesic nephropathy. This disorder is frequently
associated with malignancies, mostly transitional cell
carcinoma [1]. Another frequent cause of cancer in $ Intermediate recurrence rate (11–25%)
the native kidneys is acquired cystic disease, which
may occur in 30–95% of patients receiving long-term Carcinoma of the uterine body

Wilms’ tumoursdialysis [4]. Because of the high prevalence (3–4%) of
Carcinomas of colon, prostate, breastrenal cell carcinomas associated with acquired cystic

disease [2], it is recommended that long-term dialysis
$ High recurrence rate (>26%)patients who are candidates for transplantation are

screened with kidney ultrasonography and/or com-
Carcinomas of bladderputed tomography [3].
SarcomasGuideline B. Whether patients with a previous history
Skin cancers (melanomas and non-melanomas)of cancer, but without evidence of active disease should
Symptomatic renal carcinomas

be considered suitable for transplantation is a difficult Myelomas
decision. With the exception of non-invasive basal cell
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Table I.3. Waiting period between treatment of cancer and trans- with increased mortality compared with dialysis, at least
plantation (adapted from ref. 5) not during the first post-transplant decade.

(Evidence level B)
A $ Less than 2 years

C. HCV-infected transplant candidates with elevated
transaminase levels (alanine aminotransferase, ALT)Incidentally discovered renal carcinomas
should undergo a liver biopsy. It is desirable, but notIn situ carcinomas

Small single focal neoplasms essential, to perform a liver biopsy in HCV-infected
Low-grade bladder cancer patients who display consistently normal liver enzymes,
Basal cell skin cancers because HCV liver disease is often undetected.

(Evidence level C)
B $ 2 years

D. Transplant candidates with existing cirrhosis should
not be considered for isolated renal transplantation, butMost cancers except A and C
should be considered for combined kidney and liver graft.
(Evidence level C)

C $ More than 2 years
E. Patients with chronic active hepatitis (CAH) might
be offered a treatment with interferon (IFN-a) prior toMalignant melanomas

Breast carcinomas transplantation. They may be maintained on the active
Colorectal carcinomas transplant waiting list during the period of IFN-a admin-
Non-in situ carcinoma of the uterus istration, the drug being stopped if transplantation occurs

before the end of planned therapy. Patients without
improvement after IFN-a therapy may still be put on
the waiting list for transplantation, but only after carefulprostatic evaluation, native kidney ultrasonography,
consideration and information.occult blood in the stools), stopping of smoking,
(Evidence level C)minimizing sun exposure, and self-examination of

breasts and testes. F. Kidneys from HCV-infected living or cadaveric donors
may be offered to HCV RNA-positive recipients with
their consent and when permitted by the national law.

References Obtaining the donor and recipient HCV genotypes is
desirable for further careful evaluation of the results.1. Kliem V, Kolditz M, Behrend M et al. Risk of renal cell
(Evidence level B)carcinoma after kidney transplantation. Clin Transplant 1997;

11: 255–258
2. Gulanikar AC, Daily PP, Kilambi NK, Hamrick-Turner JE,

Butkus DE. Prospective pretransplant ultrasound screening in Commentary on Guideline I.5.2: Infectious risk
206 patients for acquired renal cysts and renal cell carcinoma. (hepatitis C virus infection in kidney transplant
Transplantation 1998; 66: 1669–1672

recipients and kidney donors)3. Jeffrey RB Jr, Sommer FG, Debatin JF. Color Doppler sono-
graphy of focal gastrointestinal lesions: initial clinical experience.
J Ultrasound Med 1994; 13: 473–478 Guideline A. Infection with HCV is the major cause of

4. Penn I. De novo malignancies in pediatric organ transplant
liver disease after renal transplantation. The mostrecipients. Pediatr Transplant 1998; 2: 56–63
frequent sources of infection in kidney transplant5. Penn I. The effect of immunosuppression on pre-existing cancers.

Transplantation 1993; 55: 742–747 recipients, before HCV screening became available,
were contaminated blood products, nosocomial trans-
mission within dialysis units and previous organ trans-

I.5.2 Infectious risk plantation [1,2]. Among renal transplant candidates,
the prevalence of patients positive for anti-HCV anti-
bodies (anti-HCV+) by ELISA-2 assays varies from$ Hepatitis C virus (HCV ) infection in kidney

transplant recipients and kidney donors 10 to 30% [3]. The vast majority of these patients
(70–95%) have detectable HCV-RNA in the serum
[3]. A very small proportion of HCV-infected patientsGuidelines
are positive only for HCV RNA in serum and not forA. All transplant candidates should be tested for anti-HCV antibodies.anti-HCV antibodies. Anti-HCV-positive patients with Guideline B. Although patients with normal renal func-negative HCV viraemia are at very low risk of liver tion who acquired HCV through transfusion do notdisease after renal transplantation. The presence of show increased mortality up to 18 years after infectionHCV-RNA in serum may be searched for in all prospect- [4], it is now clear that anti-HCV+ renal transplantive recipients with liver disease, even in cases where recipients are at increased risk of death compared withanti-HCV antibodies are not detectable. non-infected transplanted patients [5–8]. The increased(Evidence level C) death rate was progressive, being~5% at 5 years, 10%
at 10 years, and 20% at 20 years [6–8]. IncreasedB. All HCV-positive patients should be considered for

renal transplantation, as this procedure is not associated mortality was mainly related to infections, although
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Fig. I.1. Algorithm for renal transplantation in anti-HCV-positive dialysed patients (reprinted with permission from ref. 43).

liver diseases such as cirrhosis or liver carcinoma also with chronic hepatitis may be candidates for a trial of
IFN-a therapy if it proves to be well tolerated. Indeed,contributed. Nevertheless, two recent studies suggest

that transplantation is still the best option for HCV+ several pilot studies indicate that the response rate to
IFN-a in dialysis patients is comparable to that ofpatients. Firstly, a cohort of HCV+ patients on the

renal transplant waiting list had an increased risk of the general population, with normalization of liver
enzymes, improvement of liver histology and disap-death irrespective of whether they received a kidney or

remained on dialysis [9]. However, transplantation pearance of HCV viraemia in a minority of patients
[18–22]. These encouraging results may be related towas associated with a beneficial rather than an adverse

effect on long-term survival in anti-HCV+ patients. an increased exposure to IFN-a because of its reduced
clearance in dialysis patients [23]. It must be stressed,Secondly, HCV+ patients who remained on the trans-

plant waiting list had a significantly decreased survival however, that as yet there are no data showing that a
course of IFN-a therapy, given when the patient is onrate compared with those who received transplants [10].

Guideline C. The aim of pre-transplant evaluation is dialysis, improves survival after transplantation. In
general, genotype 1b appears to be more aggressivemainly to identify patients with advanced liver disease,

such as those with chronic active hepatitis or cirrhosis. for the liver compared with other genotypes.
Guideline F. Whether kidneys from HCV+ donors areThese patients are at increased risk of death from liver

failure after transplantation [11]. IFN-a, a mainstay suitable for transplantation depends on the HCV status
of the recipient. When transplanted into HCV-negativeof HCV therapy, is contra-indicated after renal trans-

plantation. Indeed, administration of IFN-a triggers recipients, primary HCV infection almost always
ensues [24], and approximately half of the recipientsacute renal allograft rejection in a considerable number

of patients [12–14]. In general, in HCV infection there will develop abnormal liver enzyme levels. Despite this,
no increased mortality was seen 3–5 years after trans-is an association between liver enzyme elevations and

histological liver disease [15]. Nevertheless, liver biopsy plantation, probably because HCV-induced diseases
become apparent only after decades. Nevertheless, theof dialysis patients with normal transaminase levels

may indicate chronic hepatitis [16 ], and patients with general opinion is that this kind of transplantation
should not be performed. On the other hand, trans-elevated liver enzymes may sometimes have essentially

normal liver histology [17]. Similarly, there is no good plantation of HCV+ organs into HCV+ recipients
appears safe and does not result in an increasedcorrelation between liver histology and either the pres-

ence or absence of HCV viraemia [3]. It is clear that incidence of elevated hepatic transaminase when com-
pared with HCV+ recipients who received a kidneytransplant candidates with abnormal liver enzymes

should undergo a liver biopsy (Figure I.1). from an HCV-negative donor [25,26 ]. Of concern,
however, is the fact that most of the recipients free ofGuidelines D and E. The small proportion of patients

with cirrhosis found at biopsy may be further evaluated HCV RNA in serum at transplantation became positive
for HCV RNA after grafting [25]. Finally, super-for combined kidney and liver transplantation. Those
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infection of the recipient with the HCV genotype units and by the systematic vaccination of pre-dialysis
patients. In fact, in Europe the yearly incidence ofof the donor has been reported to occur, although

the long-term consequences of this process remain HBV infection in dialysis patients on the waiting list
for transplantation is <0.1% [30].unknown [27]. From a practical point of view, it seems

unrealistic at present to perform HCV genotyping in Following HBV infection in dialysis patients, 80%
become carriers and this situation is more frequentlycadaveric HCV+ donors with the aim of finding a

recipient matched for the donor HCV genotype. associated with liver disease. However, chronic HBV
infection is not an important cause of death on dialysis
and survival of HBsAg-positive patients is similar to

$ Hepatitis B virus (HBV ) infection in kidney HBsAg-negative patients [31].
transplant recipients and kidney donors The clinical course and complications of HBV infec-

tion after renal transplantation are completely differ-
Guidelines ent. The clinical course is typically symptomatic with

a moderate elevation of alanine aminotransferase
(ALT ) showing more severe morphological forms ofG. All transplant candidates should be tested for HBV
liver disease than HBV-negative patients [32]. Also, ainfection. Hepatitis B surface antigen (HBsAg)-positive
progressive worsening of liver disease evidenced bypatients are at increased risk of death over the long term
repeated biopsies has been documented [31–33]. Theafter renal transplantation compared with HBsAg-
experience of the largest single centre showed that anegative patients, and should therefore be informed.
histological deterioration was observed in 85 out of(Evidence level B)
101 HBsAg-positive patients who had repeat biopsies

H. Renal transplant candidates infected with HBV and after a mean interval of 66 months: 28% showed
who present with markers of viral replication, such as cirrhosis and 42% chronic active hepatitis [34]. Older
Hepatitis B envelope antigen (HBeAg)-positive and/or age, female sex and the presence of CAH were associ-
HBV-DNA positivity, should undergo a complete ated with progressive worsening of liver disease to
evaluation for liver disease, including a liver biopsy cirrhosis [32]. Hepatocellular carcinoma developed
(when ALT is elevated), because they are at increased mainly in cirrhotic patients and it has been suggested
risk of progressive liver disease after renal that the incidence of carcinoma could be greater in
transplantation. renal transplant patients than in the HBsAg-positive
(Evidence level B) general population. To date there has been no effec-

tive therapy. Recently, antiviral therapy such as lami-I. Transplant candidates with existing cirrhosis should
vudine has been administered to a small number ofnot be considered for isolated renal transplantation, but
patients with elevated transaminases and with HBVmight be considered for a combined kidney/liver graft
DNA in the serum with normalization of transaminaseswhenever possible.
and a rapid disappearance of HBV DNA from the(Evidence level C)
serum [35]. Therefore, lamivudine could be a promisingJ. Transplant candidates with active liver disease (includ-
therapy in these patients.ing chronic active hepatitis) should be offered treatment
Guideline H. The association of a higher mortality atwith interferon (IFN-a) and/or lamivudine prior to renal
10 years in renal transplant patients with HBs anti-transplantation. Patients without improvement after
genaemia has been confirmed by most authors [36–38].treatment may be registered for transplantation, but
Mathurin et al. showed that age and HBsAg-positivityafter very careful consideration and information.
were independent prognostic factors for patient sur-(Evidence level C)
vival [28]. Liver failure and infection are the most

K. Kidneys from HBV-infected living or cadaveric donors frequent causes of death. However, other authors did
may be offered to already HBsAg-positive recipients or not find any significant difference in patient survival
HBV well protected recipients (active and passive among HBsAg-positive and -negative groups despite
immunization) with their consent and when permitted by viral replication and worsening of liver disease [34].
the national law. Differences in liver disease severity at transplantation
(Evidence level C) and different immunosuppressive protocols might

explain the discrepancies between the studies.
The spontaneous disappearance rates of HBsAg,

Commentary on Guideline I.5.2: Infectious risk HBeAg and HBV DNA (the gold standard for dia-
(hepatitis B virus infection in kidney transplant gnosis of viral replication) after renal transplantation
recipients and kidney donors) is clearly lower than in the general population.

Persistent viral replication (HBV DNA positive) may
be seen in 50% of patients, and reactivation (reappear-Guideline G. HBV infection is the second most common

cause of liver disease after renal transplantation ance of HbeAg) in 30% of patients [30]. Therefore,
renal transplantation is associated with long-lasting[28,29]. Most patients acquire the infection before

transplantation. Fortunately, the incidence of HBV HBV replication, probably due to immunosuppression.
HBsAg-positive patients with HBV DNA and/orinfection in dialysis patients has been markedly reduced

by the isolation of HBsAg-positive patients in special HBeAg at transplantation are also considered to be at
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Fig. I.2. Algorithm for renal transplantation in the HBsAg(+) patient with or without cirrhosis (reprinted with permission from ref. 30).
TP, transplantation.

high risk of developing fatal liver disease. There is also benefits of transplantation compared with the expected
course and life on dialysis [40]. Most patients preferconsiderable focus on the role of several mutant forms

of HBV in the development of fibrosing cholestatic renal transplantation because of the improved quality
of life. In fact, most of these patients have a goodhepatitis [29,30].

Guidelines I and J. A multicentre study in Canada quality of life and can maintain normal renal function
for 8–10 years after transplantation [30].showed that transplanted HBsAg patients develop

chronic hepatitis and die from liver disease more fre- Guideline K. Whether kidneys from HBV-positive
donors are suitable for transplantation depends on thequently than those on dialysis [39]. Therefore, the

question remains whether HBsAg-positive patients HBV status of the recipient. When transplanted into
HBV-negative patients, transmission of HBV infectionshould be included on the waiting list for renal trans-

plantation or whether they should stay permanently on normally occurs and some patients develop chronic
liver disease [30]. Therefore, this practice is generallychronic dialysis. To answer this question it would be

necessary to conduct a study comparing evolution of contra-indicated, except in some countries where both
passive and active immunization of the recipient [41]the disease whilst on dialysis with that after transplanta-

tion in a large number of patients. Until this information (specific anti-HBs immunoglobulins and booster vac-
cination) are practiced. Transplantation of kidneysbecomes available, several authors [30] suggest that

HBsAg carriers should be approached as candidates for from HBV-positive donors into HBV-positive recipi-
ents has been explored in Spain, and has shown arenal transplantation as shown in Figure I.2.

If a patient presents with cirrhosis, portal hyperten- similar clinical course to HBV-positive recipients who
receive organs from HBV-negative donors [42].sion or liver failure, in the absence of viral replication,

continuation on dialysis or a combined liver and kidney
transplantation should be discussed. Rao also sug-
gested to extend this approach to patients who are at References
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transplantation. Plasmapheresis and increased dosage of to milder forms which develop after several years.
Spontaneous remission of proteinuria is exceptional.cyclosporine may be of value in severe cases.

(Evidence level B) Patients with recurrence of FSGS have reduced graft
survival. In a European paediatric survey, the medianB. Membranous glomerulonephritis (MN) is not a
survival of the graft from appearance of nephroticcontra-indication to renal transplantation despite the
syndrome was 5 months [6 ]. A retrospective analysisfact that there is no effective treatment for recurrent
of the literature showed that 50–85% of patients withMN and ~20–30% of adult patients may develop
recurrence lost their allograft within 2 years [1]. Arecurrence after transplantation.
study of the Renal Allograft Registry (RAR) showed(Evidence level B)
a relative risk for graft failure of 2.25 for post-

C. Membranoproliferative glomerulonephritis (MPGN) transplant FSGS [2]. It is possible that the high rate
is not a contra-indication to renal transplantation. Type of acute renal failure and acute rejection observed in
I MPGN may recur in children where it accounts for patients with recurrence may have contributed to this
~6% of graft failures, and in adults where the recurrence poor survival [7].
rate is ~50% and graft survival is poorer at 4 years. The frequent occurrence of rapid or even immediate
Most patients with type II MPGN show histological relapse of proteinuria after transplantation suggests
recurrence. Clinical recurrence is less common, ~10% that at least some patients with FSGS have circulating
in adults and 28% in children. factor(s) capable of altering glomerular permeability
(Evidence level C) in the normal graft. In patients with recurrent FSGS

after transplantation, Savin et al. [8] identified a circu-D. IgA glomerulonephritis (IgAGN) is not a contra-
lating factor with an apparent molecular mass of ~50indication to transplantation. The risk of recurrence is
Da, which might be responsible for initiating renalrelated to the length of post-transplant follow-up, being
injury. Recently, Dantal et al. [9] reported that thealmost 100% by 10–20 years. Patients with histological
albuminuric factor(s) are part of a complex withsigns of recurrence have a lower probability of long-
immunoglobulins. However, no firm evidence toterm graft survival than patients without recurrence.
implicate a direct role of immunoglobulins is available.(Evidence level B)

The management of patients with a recurrence of
E. In antiglomerular basement membrane glomerulo- FSGS and nephrotic syndrome is difficult. Three large
nephritis (antiGBM GN), it is recommended to wait studies have examined the frequency of recurrence in
until the circulating anti-GBM antibodies measured by recipients treated with azathioprine or with cyclospor-
specific techniques (RIA or ELISA) have disappeared ine. There was no difference in incidence between any
before transplantation. Anti-GBM GN tends to recur of the three studies or in the pooled data [4,10,11]. In
only in patients with circulating anti-GBM antibodies. children, it is now recommended to give high-doses
Recurrence does not usually lead to graft loss. of cyclosporin intravenously (target blood level
(Evidence level C) 250–350 ng/ml ) to maintain a steady-state blood level

[5,12]. However, the long-term efficacy and tolerance
of such a therapy remains to be established. ArteroCommentary on Guideline I.5.3: Recurrence of et al. [13] treated nine patients with ACE inhibitors.original renal disease (recurrence of primary Of these, five had lasting remission of proteinuria and

glomerulonephritis) stable renal function during treatment.
Another approach is the use of early plasmapheresis.

Guideline A. Focal and segmental A review of the literature showed that of 17 adults
glomerulosclerosis (FSGS) with renal transplants treated with plasmapheresis fol-

lowing a relapse of nephrotic syndrome, five (29%)
showed complete absence of proteinuria and anotherPatients with FSGS are at high risk of recurrence after

renal transplantation. Approximately 15–50% of five showed a reduction of daily urine protein excretion
to <3 g/day [1]. Response was better in patientspatients develop recurrence of FSGS after the first

allograft [1]. At present, it is almost impossible to treated earlier and more intensively. After stopping
plasma exchange, almost half of those who respondedpredict which patients will have a recurrence after

transplantation and which patients will not. However, relapsed. Some patients, however, responded to a new
course of treatment. The results in children are evenit seems that the risk of recurrence is greater in

recipients with better HLA matching [2], in patients better. The same review reported 17 cases of complete
remission and four partial remissions in 23 childrenwith collapsing variant of FSGS, and in those with

rapid progression to uraemia [3]. Second grafts in those given plasmapheresis and concomitant intensified
immunosuppression. More specific apheresis, namelywho have had recurrence during their first graft are

accompanied by further recurrence in 85% of cases [4]. immunoadsorption with protein A, followed by intra-
venous infusion of human immunoglobulins has beenIn patients with recurrence, proteinuria and the

initial lesions of FSGS usually develop early, with a proposed by Dantal et al. [14]. However, among eight
patients treated with this technique, only one showedmedian time of 10–18 days after transplantation [5].

However, presentation of recurrence varies from sustained remission and one had only a transient
improvement in proteinuria. On the basis of the avail-patient to patient, from immediate massive proteinuria
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able results, patients with recurrent FSGS and severe Guideline C. Membranoproliferative
nephrotic syndrome may be offered an early and glomerulonephritis (MPGN)
intensive course of plasmapheresis (three exchanges
per week for the first 2 weeks, then two per week for The recurrence rate of type I MPGN is difficult to
another 2 weeks, then one per week). If proteinuria estimate because the features of type I MPGN under
completely disappears, plasmapheresis may be stopped. light microscopy may mimic those of allograft glom-
If proteinuria improves but remains >2–3 g/day, erulopathy [23]. However, with immunofluorescence
plasma exchanges may be continued with longer inter- microscopy, patients with recurrent type I MPGN
vals. A further course of plasmapheresis may be show a greater intensity of C3, whereas there is greater
attempted in the case of relapse of nephrotic intensity of IgM in patients with allograft glomerulopa-
proteinuria. The administration of high-dose ACE- thy. Under electron microscopy, type I MPGN shows
inhibitors may also be recommended due to the anti- subendothelial electron-dense deposits whereas trans-
proteinuric effect of these agents. Whether a reinforce- plant glomerulopathy shows an electron-lucent zone
ment of immunosuppressive therapy might allow a in the subendothelial space [24]. Retrospective review
more stable remission is still uncertain. Due to the risk of the Renal Allograft Registry showed a relative risk
of over-immunosuppression, the benefit of a more of graft failure of 2.37 for post-transplant MPGN [2].
aggressive immunosuppressive therapy should be deter- In children, a French study reported recurrence of
mined on an individual basis. MPGN in seven of 11 renal allograft recipients with

Despite the risk of recurrence, FSGS is not consid- graft loss in two patients [10], while an American
ered a contra-indication to a cadaveric renal transplant. study found graft loss in only one child out of 13 [25].
There are more doubts about living donation. The risk A recent survey of the EDTA registry [26] showed 6%
of recurrence should be discussed extensively with both of graft failure due to recurrence of MPGN with a
donor and recipient. survival at 2 years of 86%. In adults, the recurrence

rate reached 48% at 4 years in one series [27]. There
are no clinical features prior to transplantation that
can be used to predict the risk of recurrence.
Cyclosporin does not appear to prevent recurrenceGuideline B. Membranous nephropathy (MN)
[19] but may be protective against crescentic trans-
formation [28]. The major clinical feature of MPGNThe frequency of recurrence of MN is difficult to assess
recurrence is proteinuria, leading to the nephrotic[15] because a de novo form may develop in transplant
syndrome and progression to renal insufficiency. Graftrecipients already with idiopathic MN, with an indistin-
survival is poorer in patients with recurrence, averagingguishable histological pattern. Recurrence of MN is
only 40 months after recurrence is diagnosed [27].very uncommon in children. The rate of recurrence in

In type II MPGN, histological recurrence of denseadults averages 20–30% in the largest series [16,17].
deposits after renal transplantation ranges from 85 toThe risk of recurrence appears higher in patients
100% [10,29,30] while clinical recurrence is much lessreceiving a transplant from a living related donor than
common. Graft failure due to recurrent disease isin those receiving a cadaveric kidney. The time of
10–13% in adults [31,30] and ~28% in children [10],recurrence also appears to be earlier in recipients of a
but these data are approximations as the number ofliving donor allograft at 9.3±3 months after trans-
reported cases is small and follow-up variable.plantation compared with 18.2±7.5 months in cada-

Type III MPGN is very rare. One reported caseveric transplant recipients [18]. Recurrence is not
involved a patient who progressed to dialysis within 3inhibited by cyclosporine [19]. Obermiller et al. [20]
months of diagnosis and lost a second transplant aftersuggested that a more aggressive disease is more likely
7 years due to recurrence [32].to recur after transplantation, but others have not

There is no effective therapy for recurrent MPGN.found any relationship between the duration of original
At present, no type of MPGN is considered to be adisease and rate of recurrence [17].
contra-indication to kidney transplantation.Clinically, recurrence of MN is heralded by the

appearance of proteinuria, which is often in the
Guideline D. IgA glomerulonephritis (IgAGN)nephrotic range (>3.5 g/day). It is rare that proteinuria

spontaneously improves or disappears [21]. With the
exception of these cases, the nephrotic syndrome is Histological recurrence of the mesangial IgAGN is
usually resistant to any treatment and approximately observed in ~60% of renal allografts in patients with
two-thirds of patients progress to ESRF within primary IgAGN [33,34]. These figures may be an
4.1±2.6 years after recurrence is diagnosed [18]. Renal underestimate because not all recipients are biopsied
vein thrombosis may also complicate the course of and, of those who are, IgA is often not examined in
recurrent MN [22]. A poor prognosis is not always the biopsy [29]. Moreover, the prevalence of recurrent
entirely attributable to MN because many patients also deposits depends largely on the timing of renal biopsy,
show histological evidence of rejection. At present, being ~50% at 2–5 years but approaching 100% at
MN is not considered a contra-indication to renal 10–20 years after renal transplantation [35]. The risk

of recurrence is similar for recipients of living relatedtransplantation.
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donor and cadaveric renal allografts. No pre-transplant tion [46]. Conversely, in patients where antibodies
cannot be detected, there is no recurrence [4].characteristics are predictive of recurrence [36,37].

Haematuria and low-grade proteinuria are charac- Clinical manifestations of the glomerular deposits of
anti-GBM antibodies occur in <10% of cases andteristic of recurrence. The occurrence of rapidly pro-

gressive renal failure, caused by an underlying only rarely lead to graft loss. Bilateral nephrectomy
proposed in the past, is no longer recommended. Mostcrescentic glomerulonephritis, is rare [38].

Some papers have reported more favourable out- clinicians prefer to check the titre of circulating anti-
GBM antibodies at regular intervals and wait for 6–12comes of the renal allograft in patients with IgAGN

[39,40] but others have found graft survival in IgA months before transplantation, or until anti-GBM
antibodies disappear. With this policy, the recurrencegroups similar to that in non-IgA renal transplant

recipients [41,42]. It now seems clear that the risk of of anti-GBM GN has almost disappeared.
graft loss caused by recurrence depends on the length
of follow-up. Hartung et al. [43] found a 15% lower

Recurrence of systemic diseasescumulative graft survival rate at 5 years after trans-
plantation in patients showing a recurrence compared

Guidelineswith those without recurrence. Odum et al. [33] fol-
lowed 17 patients with recurrence IgAGN for 72
months. Graft loss occurred in five patients (29%). F. Lupus nephritis is not a contra-indication to trans-
Bumgardner et al. [42] followed 18 renal transplant plantation because the risk of recurrence after trans-
recipients with clinical and histological signs of recur- plantation is low and does not affect prognosis.
rence of IgAGN. With a mean follow-up of 61 months, (Evidence level B)
six patients (33%) lost their allograft and another four

G. Henoch-Schönlein purpura (HSP) is not a contra-showed deteriorating renal function. Kimata et al. [44]
indication to renal transplantation despite the risk ofreported that almost all patients with recurrent disease
recurrence. Histological recurrence may occur in aboutwho had proteinuria of >1 g/day and >30% glom-
half of the cases and is more frequent in children thanerulosclerosis at renal biopsy developed graft loss by
in adults. Graft survival rates are lower in patients with6 years post-transplant. Thus, despite early reports
recurrence.that recurrent IgAGN is a benign process and despite
(Evidence level B)the indolent course of the disease, it is now clear that

in the long-term IgAGN may be associated with deteri- H. At the moment, no recommendation can be proposed
orating renal function and graft loss in a substantial for fibrillary/immunotactoid glomerulopathy (FG)
proportion of patients. Living-related transplantation because little information is available on the subject:
and HLA matching do not appear to confer an advant- however recurrence seems to be frequent, although some
age for graft survival [42]. cases showed good function in spite of recurrence.

There is no specific therapy for recurrent IgAGN. (Evidence level C)
ACE-inhibitors may be prescribed if hypertension

I. Renal amyloidosis associated with familialand/or proteinuria are present, as these agents have
Mediterranean fever (FMF) is not a contra-indicationbeen shown to be protective in primary IgAGN [45].
to renal transplantation despite the fact that amyloidosisIf recurrent crescentic IgAGN develops, trial treatment
may recur after kidney allograft, because it can bewith high-dose corticosteroids, cyclophosphamide and
prevented by early administration of colchicine. Noplasmapheresis may be attempted. Bumgardner et al.
recommendation can be proposed for the other causes of[42] reported the outcome of five patients retrans-
amyloidosis which overall, carry a 10–40% recurrenceplanted because of recurrence of IgAGN and graft
rate after renal transplantation.loss. Despite second recurrence of IgAGN in three
(Evidence level C)patients, all patients had good graft function at an

average follow-up of 54 months after their second J. Light-chain deposition disease (LCDD) should be
transplant. considered a contra-indication to renal transplantation

Despite the potential recurrence of the disease, there because recurrence is frequent and associated with poor
is general agreement that patients with IgAGN are prognosis.
good candidates for renal transplantation. (Evidence level C)

K. Haemolytic-uraemic syndrome (HUS) is not a
contra-indication to renal transplantation despite theGuideline E. Anti-glomerular basement membrane well-established risk of recurrence although this risk isglomerulonephritis (anti-GBM GN) poorly defined. The effect of cyclosporine and tacrolimus
on recurrence is still unclear.Linear deposits of IgG on glomerular capillary walls (Evidence level B)is necessary to make the diagnosis of recurrence of this

disease but is not specific (as could be seen in recipients L. Anti-neutrophilic cytoplasmic antibody-associated
(ANCA) vasculitis is not a contra-indication to trans-with Alport’s syndrome). Anti-GBM GN recurs in

10–30% of allografts, particularly if circulating anti- plantation: there is a low but substantial risk of recur-
rence, which is independent of the presence of circulatingGBM antibodies are present at the time of transplanta-
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ANCA or type of vasculitis. Graft survival is similar in than in adults [53]. Some papers report a higher risk
of recurrence in living related donor grafts than inpatients with ANCA-associated vasculitis and those with

other causes of renal failure. cadaver kidney recipients [54] but this was not con-
firmed by Meulders et al. [52]. Recurrence can take(Evidence level B)
place despite a delay of>1 year between disappearanceM. Idiopathic mixed cryoglobulinemic nephritis (MCN) of proteinuria and transplantation.is not an absolute contra-indication to renal transplanta- Clinical signs and symptoms of HSP recurrence maytion when there is no severe liver involvement. However, be absent. In patients with clinical evidence of recur-the risk of recurrence after transplantation is high, but rence, haematuria (sometimes macroscopic), mod-it remains unclear whether recurrence is detrimental to erate proteinuria, and hypertension are common.graft survival, as very few cases have been described. Histological recurrence is characterized by focal and(Evidence level C) segmental necrotizing GN and mesangial IgA deposits.
The prognosis is worse in adults than in children
[52,55]. Graft survival in patients with recurrence isCommentary on Guideline I.5.3: Recurrence of
57% at 2 years [26 ].original renal disease (recurrence of systemic

diseases)
Guideline H. Fibrillary/immunotactoid

Guideline F. Lupus nephritis glomerulopathy (FG)

Recurrence of lupus nephritis seems very rare. A review This rare disease is characterized by extracellular
of the literature shows only eight cases of recurrence deposition of non-branching microfibrils or micro-
out of 823 patients transplanted for lupus nephritis tubules within the mesangium and on the capillary
[47]. A higher number of histological recurrences in walls of renal glomeruli. Proteinuria, generally in the
iterative renal allograft biopsy has been reported by nephrotic range, haematuria, hypertension and a pro-
Nyberg et al. [48] although morphological lesions were gressive course to renal failure are the main clinical
usually mild. It is possible that the rate of recurrence features.
has been underestimated due to under-reporting, There is limited information on the results of renal
insufficient length of follow-up and/or failure to dia- transplantation in FG, in part because diagnosis is
gnose recurrence [49]. Even if recurrence of lupus difficult without electron microscopy. Fibril deposition
nephritis is slightly more frequent than the 1% reported has been reported to recur in 50% of cases, with
in the literature, this event still occurs in only a small allografts functioning satisfactorily for>5 years in the
minority of cases. majority of cases. Interestingly, the rate of decline of

From a clinical point of view, many patients who renal function in allografts was slower than in native
were previously unresponsive to immunosuppression kidneys, suggesting some benefit of immunosuppressive
show little or no sign of active disease after transplanta- therapy [56 ].
tion [50,51]. Even in patients where recurrence has
been clearly identified, it is usually of little clinical

Guideline I. Amyloidosisrelevance and does not justify increasing immuno-
suppression, which should be reserved for exceptional
cases of severe episodes of lupus nephritis. Although Both primary and secondary amyloidosis may recur
lupus nephritis per se does not represent a contra- in kidney allografts with a reported frequency of
indication to transplantation, the work-up of the can- 10–40% [57,58].
didate should be thorough. Particular attention should Recurrence develops within 3 years. In the secondary
be paid to cardiovascular complications, bone mineral form, the risk of recurrence is correlated with the
density and the possible existence of an underlying activity of the underlying primary disease, usually
cancer in patients with a long history of immunosup- rheumatoid arthritis. Not all patients with recurrence
pression or corticosteroid therapy. In heavily immuno- of amyloid deposits show signs of renal disease.
suppressed patients it may be appropriate to wait 1–2 Proteinuria, usually causing a nephrotic syndrome, is
years before transplantation, to allow a wash-out of the principal clinical sign. It often heralds progressive
corticosteroid and immunosuppressive agents. renal dysfunction. Unfortunately, many patients die of

infections or cardiovascular complications even if allo-
graft function remains stable. However, acceptable

Guideline G. Henoch-Schönlein purpura (HSP) results can be obtained in young patients with rheumat-
oid arthritis. An extensive cardiological work-up is
needed in candidates with amyloidosis.Review of the literature shows recurrence of IgA

mesangial deposits in 53% of renal allografts in patients Recurrence of amyloidosis may also occur in
patients with familial mediterranean fever (FMF).with HSP. Clinical recurrence with microscopic haem-

aturia and proteinuria occurred in 18% of cases and Early administration of colchicine, 1 mg/day indefin-
itely, can prevent the deposit of amyloid substance ingraft loss from recurrence occurred in 11% of cases at

5 years [52]. Recurrence is more frequent in children the transplanted kidney [59].
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Guideline J. Light-chain deposition disease Guideline L. Anti-neutrophilic cytoplasmic
antibody-associated (ANCA) vasculitis(LCDD)

There is a substantial rate of recurrence of ANCA-LCDD is characterized by the deposition of k or
associated vasculitis, ~17% [66,67]. A few patientsl-immunoglobulin light chains in the kidneys and in
may even have recurrence several years afterother organs. About one-third of patients have no
transplantation.associated systemic illness, while in two-thirds LCDD

The risk of recurrence is not influenced by treatmentis associated with multiple myeloma or other lympho-
with cyclosporine, by the presence of circulatingplasmacytic disease.
ANCA, or by the type of underlying vasculitis. DespiteRecurrence of multiple myeloma and LCDD after
the risk of recurrence, ANCA-associated vasculitis isrenal transplantation is frequent and is associated with
not considered a contra-indication to transplantation.poor prognosis. However, a few cases of prolonged

Many patients with Wegener granulomatosis ( WG)allograft survival have been reported in patients who
or microscopic polyarteritis have successfully receivedattained remission with melphalan and prednisone
transplants [68,69]. The optimal timing for trans-before transplantation [60]. LCDD is considered a
plantation in these patients is unclear. A successfulcontra-indication to kidney transplantation.
outcome has been obtained in patients with a short
interval between clinical onset and transplantation and
in patients with symptoms of active disease [70].
Cyclophosphamide and corticosteroids may stabilize

Guideline K. Haemolytic-uremic syndrome (HUS) renal function in most patients with recurrence [71].
Survival rate and graft function has been reported to

The possibility of recurrence of HUS after renal trans- be similar in patients with WG compared to other
plantation is well established but the risk is poorly kidney transplant recipients [72]. However, many of
defined. The frequency of recurrence has been estim- these patients were older, and cardiovascular and extra-
ated to range from 10 to 45% [29,61] and recurrence renal complications caused most deaths.
is more frequent in children.

At biopsy, thrombotic microangiopathy can be seen
early following transplantation but may also occur Guideline M. Mixed cryoglobulinemic nephritis
after several months. Clinically, the recurrence of HUS (MCN)
may be associated with haemolytic microangiopathy,
anaemia, thrombocytopaenia, hypertension and pro- Only a few patients with MCN have undergone renal
gression to renal failure. In some cases clinical signs transplantation. By reviewing the literature, Tarantino
and symptoms may be absent, and the outcome may et al. [73] found recurrence of MCN in 70% of cases.
be benign. However, in most cases recurrence of HUS However, it is still unclear whether the recurrence of
leads to loss of the allograft [62]. A retrospective study MCN interferes with the evolution of the trans-
of the North American Pediatric Renal Transplant planted kidney.
Cooperative Group showed that the relative risk of
graft failure was 5.36 for patients with post-transplant
HUS [2]. The differential diagnosis between recurrence Recurrence of metabolic disease
and a de novo HUS, caused by cyclosporine or by
malignant hypertension, can be difficult.

GuidelinesThere are no formal contra-indications to renal
transplantation in patients with HUS, but patients

N. Diabetic nephropathy:with ongoing haemolysis and thrombocytopaenia
Renal transplantation should be considered as the treat-should remain on dialysis until quiescence. Hyper-
ment of choice for many patients with diabetes mellitustension should be treated vigorously and bilateral
despite almost inevitable histological recurrence a fewnephrectomy may be considered in cases of refractory
years after renal transplantation. However, overt clinicaltreatment. It has been suggested that the use of cyclo-
nephropathy leading to late graft loss occurs in only asporine and antilymphocyte antibodies should be
minority of patients.avoided to reduce the risk of recurrence. Whether the
(Evidence level B)use of tacrolimus does or does not prevent the recur-

rence of HUS after transplantation is controversial. O. Type 1 primary hyperoxaluria:
Some authors found a benefit of replacing cyclosporine Patients with type I primary hyperoxaluria should
with tacrolimus [63] but others reported cases of HUS generally be considered for combined kidney and liver
in patients treated with tacrolimus [64]. There is no transplantation because renal transplantation alone is
definite treatment for recurrent HUS. Withdrawal of associated with rapid recurrent deposition of oxalate and
cyclosporine might result in resolution of disease in a graft loss, and liver grafting corrects the enzyme defi-
few cases [65]. Fresh plasma infusions may be helpful ciency. Few patients with pyridoxine-sensitive hyper-

oxaluria may receive preemptive kidney transplantationfor alleviating severe thrombocytopaenia [10].
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alone but in association with forced diuresis and early/ Guideline O. Type 1 primary hyperoxaluria
prolonged pyridoxine administration.
(Evidence level B) This rare innate error of metabolism is due to deficiency

of the hepatic enzyme glyoxylate aminotransferase. In
P. Cystinosis: infancy the disease is characterized by nephrocalcinosis
Renal transplantation should be recommended in patients and widespread oxalate deposition, particularly in
(usually children) with cystinosis, because the disease blood vessel walls and in bone. The disease is character-
does not recur. ized by severely recurrent nephrolithiasis. After renal
(Evidence level B) transplantation, patients may show rapid recurrence

with deposition of oxalate in the allograft resulting inQ. Fabry’s disease (alpha galactosidase defect):
its loss. Pre-emptive transplantation, forced diuresisFabry’s disease is not a contra-indication to renal trans-
and early administration of pyridoxine can be helpfulplantation; limited information is available regarding
in reducing oxalate deposition in the kidney. Measuresrecurrence.
to prevent progressive oxalate deposition include early(Evidence level C)
transplantation in patients with a glomerular filtration
rate (GFR) around 20 ml/min to minimize oxalate
retention, pre-operative dialysis to deplete the oxalate
pool, forced diuresis, administration of pyridoxineCommentary on Guideline I.5.3: Recurrence of
which may decrease the oxalate pool by convertingoriginal renal disease (recurrence of metabolic glyoxylate to glycine, and avoidance of cyclosporine

disease) in the early post-transplant period [79]. Good results
with isolated kidney allografts have been reported in
pyridoxine-responsive patients [80,81]. However,Guideline N. Diabetic nephropathy European meta-analysis indicates a graft survival of
10% at 1 year with isolated kidney transplantation vs

Recurrence of diabetic arteriolar lesions, mesangial 80% at 5 years with combined liver and kidney trans-
expansion and glomerular basement thickening occurs plantation [82]. Thus the preferred treatment is com-
in 100% of diabetic patients within 4 years of trans- bined liver and kidney transplantation, not only in
plantation [74]. In patients with proteinuria and renal pyridoxine-resistant patients [83] but in all cases [84].
insufficiency, the typical nodular intercapillary glom- The transplanted liver can restore the missing enzyme
erulosclerosis is seen infrequently but vascular changes and prevent cardiovascular disease, which is the major
are common [75]. cause of death. Radiological and histological improve-

Progression of histological lesions in the transplanted ment of osteopathy has also been reported [85].
kidney is usually slow, but is often more rapid than in In summary, renal transplantation alone may be
the original disease, perhaps because of lower nephron indicated in only a minority of patients (those with
mass, use of nephrotoxic agents such as cyclosporine pyridoxine sensitivity and low plasma levels of oxalate)
or tacrolimus, or the frequent presence of hypertension. whereas pre-emptive liver–kidney transplantation
Microalbuminuria indicates the presence of renal when patients have a GFR ~20–30 ml/min, is the
morphological abnormalities. Overt proteinuria and treatment of choice in most cases.
nephrotic syndrome develop later and precede the
onset of progressive renal failure. Despite the high
frequency of recurrence, this accounted for only 1.8%

Guideline P. Cystinosisof graft losses in the largest study of renal transplants
in diabetic recipients [76 ]. This is probably due to the
fact that the mean interval from transplantation to the This is a rare metabolic disease inherited as an

autosomal recessive trait and characterized bydevelopment of overt nephropathy is at least 7–8
years [75]. intracellular accumulation of free cystine in many

organs, including the kidney. Renal transplantation inDespite many problems, renal transplantation is the
treatment of choice for many diabetics with ESRF. children with cystinosis produces results comparable

to those in children with other renal diseases [86 ].However, pre-transplant investigations should be par-
ticularly thorough. Patients with a cardiac ejection Cystinosis does not recur, even if some accumulation

of cystine may be observed in the renal interstitium.fraction <30% or severe peripheral arteropathy [77]
should be excluded from transplantation as the risk of These cystine deposits are thought to derive from

macrophage invasion of host origin and have nomortality is excessively high.
Successful transplantation of both pancreas and clinical consequences for the graft. Despite successful

transplantation, accumulation of cystine in otherkidney can prevent the development of diabetic nephro-
pathy [78]. In the case of kidney transplantation alone, organs continues with associated manifestations. Early

and continuous administration of cysteamine, however,strict glycaemic control should be recommended. ACE-
inhibitors and/or angiotensin receptor antagonists may may lower the content of cystine in leukocytes and

improve growth rate. Cysteamine eye-drops maybe helpful in slowing the progression of renal disease
and should be started as early as possible. prevent corneal accumulation.
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with recurrent nephrotic syndrome. N Engl J Med 1994; 330:Guideline Q. Fabry’s disease
7–14

Membranous GNThis disease is caused by a deficiency of the enzyme
15. Ponticelli C, Passerini P. Membranous nephropathy. In:alpha-galactosidase, with consequent accumulation of

Ponticelli C, Glassock RJ, eds. Treatment of primary glomerulo-glycosphyngolipids in many tissues, including kidney.
nephritis. Oxford Medical Publications, Oxford: 1997; 146–185Angiokeratomata, corneal dystrophy, acroparesthes-

16. Odorico JS, Knechtle SJ, Rayhill SC et al. The influence of
ias, mitral valve defects and cardiovascular disease are native nephrectomy on the incidence of recurrent disease follow-
frequent clinical features. Renal failure is the most ing renal transplantation for primary glomerulonephritis.

Transplantation 1996; 61: 228–234common cause of death.
17. Cosyns JP, Couchoud C, Pouteil-Noble C, Squifflet JP, Pirson Y.Poor results with renal transplantation were reported
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with cyclosporine, patients assigned to tacrolimus hadhistological improvement of oxalate osteopathy after combined

liver-kidney transplantation in primary hyperoxaluria type 1. a significantly higher risk of deep vein thrombosis (5%)
Am J Kidney Dis 1993; 21: 54–63 than those assigned to cyclosporine (0.5%), suggesting

a potential thrombogenic effect of tacrolimus [6 ]. TheCystinosis
risk for vein thrombosis in renal transplant patients86. Ehrich JHH, Brodehl J, Byrd DJ et al. Renal transplantation in
ranges between 4 and 8%, and is maximal in the first22 children with nephropathic cystinosis. Pediatr Nephrol 1991;

5: 708–714 6 months after transplantation [7]. Thus, general meas-
ures to reduce the risk of deep vein thrombosis areFabry’s disease
recommended. These include subcutaneous heparin,

87. Donati D, Novario R, Gastaldi L. Natural history and treatment early mobilization, calf-stimulators and graduateof uremia secondary to Fabry’s disease: a European experience.
compression stockings. Although controlled studiesNephron 1987; 46: 353–359

88. Nissenson AR, Port FK. Outcome of end-stage renal disease in evaluating the role of anticoagulation for prevention
patients with rare causes of renal failure. I. Inherited and of venous thrombosis are lacking, a recent series
metabolic disorders. Q J Med 1989; 73: 1055–1062 reported no cases of thrombosis or haemorrhage in

89. Mosnier JF, Degott C, Bedrossian J et al. Recurrence of Fabry’s
renal transplant recipients given delteparin,disease in a renal allograft eleven years after successful renal
2500–5000 U daily for 1 month [8].transplantation. Transplantation 1991; 51: 759–762
Guideline B. Renal allograft thrombosis is responsible
for 2–7% of early allograft losses [9]. Graft thrombosis

I.5.4 Work-up and preventive measures for is characterized by anuria and irreversible loss of
thrombotic complications function. Venous thrombosis in the transplanted kidney

is more common than arterial thrombosis. The risk of
Guidelines graft thrombosis is particularly high in small children

[10,11]. In addition to age, several other factors may
contribute, such as abnormalities of coagulation,A. General measures such as subcutaneous heparin, early
excessive dehydration, hypovolaemia caused by dialysismobilization and graduate compression stockings to
or polyuria, obese recipient, atherosclerosis of donorreduce the risk of deep vein thrombosis and consequences
or recipient, or technical error. The donor kidneyshould be recommended for renal transplantation because
endothelium may also suffer from reperfusion injuryof an increased risk associated with the surgery and the
and activation of a pro-coagulant surface from cyto-immunosuppressive treatment.
kines and the recipient immune response [9]. Renal(Evidence level B)
graft thrombosis may be triggered by the administra-

B. Specific measures (see commentary) to reduce the tion of OKT3, which can lead to graft loss in 3–14%
risk of vascular thrombosis of the graft after renal of cases [12]. The risk is increased in patients pre-
transplant surgery should be recommended because it is treated with high-dose intravenous methylpredniso-
an early cause of graft complication in 2–7% of cases, lone. Thus, it is recommended that the dose of methyl-
more frequently in children, in patients with delayed prednisolone, for pre-medication, should not exceed
graft function and in grafts with multiple arteries. 8 mg/kg [13].
(Evidence level B) Arterial allograft thrombosis is particularly frequent

in cases with delayed graft function [14] and in allo-C. A specific work-up to identify increased thrombotic
risk should be performed in transplant candidates with grafts with multiple renal arteries; up to 36% reported
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Primary renal graft thrombosis. Nephrol Dial Transplant 1996;in one series [15]. Furthermore, arterial allograft
11: 140–147thrombosis also appears to be more frequent in CAPD

15. Dodhia N, Rodby RA, Jensik SC, Korbet SM. Renal transplant
(7.1%) than in haemodialysis (1.8%) patients [16 ]. arterial thrombosis: association with cyclosporine. Am J Kidney
However, other studies have reported no difference in Dis 1991; 17: 532–536

16. Murphy BG, Hill CM, Middleton D et al. Increased renalthe incidence of renal graft thrombosis in CAPD or
allograft thrombosis in CAPD patients. Nephrol Dial Transplanthaemodialysis patients [5,14]. Nevertheless, it is likely
1994; 9: 1165–1169that in most cases of renal allograft thrombosis there 17. Heidenreich S, Dercken C, August C, Koch HG, Nowak-

is an interaction between acquired hypercoagulability Göttl U. High rate of acute rejections in renal allograft recipients
with thrombophilic risk factors. J Am Soc Nephrol 1998; 9:as a result of the renal disease, genetic risk of throm-
1309–1313bosis and environmental stress, such as surgery [9].

18. Ekberg H, Svensson PJ, Simanaitis M, Dahlbäck B. Factor VRGuideline C. The presence of thrombophilic disorders,
506Q mutation (activated protein C resistance) is an additional

such as factor V Leiden mutation, protein C, protein risk factor for early renal graft loss associated with acute
S and antithrombin deficiency, may be associated not vascular rejection. Transplantation 2000; 69: 1–5

19. Maiello M, Boeri D, Bonadonna R et al. Platelet and clottingonly with venous thromboembolic complications
activities after cold stress in diabetic patients. Thromb Res 1988;including cerebral or coronary vascular disease but
15: 885–894also a higher rate of acute rejection [17] and acute 20. Kessler L, Wiesel ML, Attali P et al. Von Willebrand factor in

vascular rejection [18]. In patients with a family or diabetic angiopathy. Diabetes Metab 1998; 24: 327–336
personal history of venous thrombosis, in women
taking oral contraceptives, in patients with diabetes

I.5.5 Co-morbid conditionsmellitus [19,20] and in patients with atherosclerosis, it
may be of particular importance to search for throm-
bophilic factors to prevent thrombotic complications. $ Diabetes mellitus
Investigations should include factor V Leiden mutation
deficiency of protein C, S or antithrombin III, lupus Guidelines
anticoagulant, and/or antiphospholipid antibodies.

A. Kidney transplantation should be considered as the
first therapeutic choice for all suitable patients with end-

References stage renal disease (ESRD) due to diabetes mellitus,
because kidney transplantation is able to significantly
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bosis in pediatric renal transplantation. Transplantation 1997;
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bosis within renal grafts by high-dose prophylactic OKT3. nephropathy, making it the most common cause [1].
Lancet 1992; 339: 777–780 Within this increasing population, most cases are due

13. Abramowicz D, De Pauw L, Le Moine et al. Prevention of to type II diabetes mellitus, whereas the incidence ofOKT3 nephrotoxicity after kidney transplantation. Kidney Int
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carries the highest risk for early death due to cardio- placing the patient on the waiting list. Patients with
cardiac autonomic neuropathy, detectable by heartvascular complications. The pathogenetic background

consists of hypertension, lipid disorders, the accumula- rate variability recording, should be considered to have
increased cardiovascular risk. Evaluation shouldtion of AGE (advanced glycation end products) sub-

stances, and autonomic neuropathy. All forms of renal include investigation of the gastric emptying capacity,
detection of residual bladder content and observationor combined transplantation have been proven to have

a better patient survival rate than dialysis, although of foot injuries.
prospective investigations are not available [2].
Guideline B. For diabetics with progressive renal

$ Cardiovascular diseasefailure, when the creatinine clearance decreases to
<20 ml/min the patient’s suitability for a combined

Guidelinespancreas and kidney transplant should be evaluated.
If the patient is found to be unsuitable, the possibility
of a living donated kidney graft should be evaluated. E. As cardiovascular disease is the main cause of mortal-
Evaluation should begin when kidney function is ity after transplantation, careful evaluation is mandatory
<25 ml/min GFR and the transplant should be pre- to detect and treat symptomatic coronary artery disease,
emptively scheduled for the time point when function congestive heart failure due to valvular failure or
deteriorates to<20 ml/min GFR. If a combined trans- cardiomyopathy and pericardial constriction.
plant is not possible and a living related donor (LRD) (Evidence level B)
graft is not available, pre-emptive registration on a F. As technical graft failure and impaired patient survivalwaiting list is mandatory. This process is supported by is often due to symptomatic peripheral artery disease,the superior results of LRD grafts compared to CAD extensive pelvic vessel calcification, aortic and pelvicin diabetics [3]. vessel dissection and symptomatic cerebral vascularGuideline C. Efforts should be made to offer diabetic disease should be excluded or treated in advance.patients a graft as early as possible. Dialysis treatment (Evidence level B)has the most inferior outcome compared with all types

G. As venous vessel disease such as post-thromboticof transplantation. Although renal transplantation
occlusion of the pelvic veins, radiation injury andalone cannot halt or improve extrarenal diabetic comp-
retroperitoneal fibrosis of the pelvic and lower abdominallications such as retinopathy, neuropathy and micro-
region carry a high risk of technical graft failure, theseangiopathy, there is often an improvement of life
conditions should be excluded or treated in advance.expectancy as shown by data from the USRDS [2].
(Evidence level C)Registry data have also shown improved survival of

transplant recipients after a first myocardial infarction
compared with dialysis patients [4]. The number of

Commentary on Guideline I.5.5: Co-morbidamputations and amauroses may be increased [5].
conditions (cardiovascular disease)Recurrence of diabetic nephropathy in the graft has

been reported, although it is very rarely a cause of
graft failure [6,7]. Special attention should be directed Guideline E. Convincing evidence is available showing

the impact of cardiovascular risk factors on patientto diabetic sequelae, such as impaired gastric emptying
and diabetic cystopathy. Gastroparesis may result in survival after kidney transplantation. Attempts have

been made to reduce the risk by careful pre-transplantunpredictable absorption of immunosuppressive drugs
[8,9]. Impaired bladder voiding predisposes to urosep- evaluation [13,14]. Investigations have been performed

to select the best available method for cardiovascularticemia [10]. Peripheral neuropathy may cause foot
ulcers and infectious complications such as gangrene. work-up in transplant candidates (Figure I.3). Echo-

cardiography, although not prospectively tested, seemsGuideline D. The previously observed increase in peri-
operative risk in diabetic patients has disappeared in to be of pivotal importance to screen for cardiac

abnormalities such as valvular disease, cardiomyo-recent years and has become similar to non-diabetic
patients [11]. pathy, pericardial disease and impaired cardiac

wall movement after myocardial infarction [15–17].Diabetic transplant candidates should undergo an
intensive evaluation of all co-morbid conditions in Exercise testing to detect coronary artery diseases is

limited because of the impaired exercise capacity ofgeneral, and cardiovascular risk factors in particular.
Coronary artery disease and pelvic and peripheral dialysis patients. This applies to both exercise ECG

and thallium myocardial imaging [18]. Exercise testingvessel disease must be investigated by all appropriate
means. Because most of the recipients have a low is only of use in patients with normal exercise capacity.

Dobutamine stress testing appears to be a usefulexercise capacity, adequate exercise ECG cannot be
performed and should be replaced by pharmacological method, although somewhat observer dependent

[19–21]. Prospective use of coronary angiographystress echocardiography [12]. In most centres, the
policy is to perform a coronary angiography in candid- detects a high number of lesions not identified by non-

invasive measures [15,22]. The use of coronary angiog-ates for SPK or LRD. Pre-existing coronary artery
disease carries an increased risk, and coronary bypass raphy in any suspicious case is therefore recommended.

In appropriate cases, pre-transplant cardiac surgery isgrafting (or stenting) should be performed before
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Fig. I.3. Algorithm for cardiovascular evaluation of patients for the waiting list.

novo glomerular disease after renal transplantation: a reportrecommended and improves the outcome for the recipi-
from Renal Allograft Disease Registry (RADR). Transplantationents [23].
1999; 68: 635–641

Guideline F. The increasing age of the patient popula- 7. Bohman SO, Wilczek H, Tyden G, Jaremko G, Lundgren G,
tion makes peripheral vascular occlusive disease a Groth CG. Recurrent diabetic nephropathy in renal allografts

placed in diabetic patients and protective effect of simultaneoussignificant cause of morbidity in transplant patients.
pancreatic transplantation. Transplant Proc 1987; 19: 2290–2293In particular the presence of pelvic vessel disease is an

8. Storck M, Mickley V, Steinbach G, Abendroth D. Cyclosporineimportant factor for surgery [24] and the risk of
resorption in diabetic patients after simultaneous pancreas and

amputation is high in diabetics. Special attention must kidney transplantation. Transplant Proc 1995; 27: 3094–3095
be paid to vascular occlusive disease of the carotid 9. Reissell E, Taskinen MR, Orko R, Lindgren L. Increased volume

of gastric contents in diabetic patients undergoing renal trans-arteries [25].
plantation: lack of effect with cisapride. Acta Anaesthesiol ScandGuideline G. Although not extensively studied, diseases
1992; 36: 736–740of venous return in pelvic veins after thrombosis with 10. Menendez V, Cofan F, Talbot-Wright R, Ricart MJ,

and without previous access catheters may cause Gutierrez R, Carretero P. Urodynamic evaluation in simultan-
technical failures and early graft thrombosis. eous insulin-dependent diabetes mellitus and end stage renal

disease [see comments]. J Urol 1996; 155: 2001–2004
11. Ekberg H, Christensson A. Similar treatment success rate after

renal transplantation in diabetic and nondiabetic patients dueReferences
to improved short- and long-term diabetic survival. Transplant
Int 1996; 9: 557–564Diabetes mellitus
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1. Hirschl MM. Type II diabetes mellitus and chronic renal mine stress echocardiography in patients with insulin dependent

insufficiency: renal transplantation or haemodialysis treatment? diabetes mellitus before kidney and/or pancreas transplantation.
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in all patients on dialysis, patients on dialysis awaiting trans- Cardiovascular disease
plantation, and recipients of a first cadaveric transplant. N Engl
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renal transplant candidates: clinical practice guidelines. Patient3. Sollinger HW, Odorico JS, Knechtle SJ, D’Alessandro AM,
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function of renal transplant patients using stress and rest cardiacacute myocardial infarction among patients on long-term dia-
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99mTc-MIBI. Transplant Proc 1996; 28: 1618–16205. Parry GJ. Management of diabetic neuropathy. Am J Med 1999;

15. Braun WE, Marwick TH. Coronary artery disease in renal107: 27S–33S
6. Hariharan S, Adams MB, Brennan DC et al. Recurrent and de transplant recipients. Cleve Clin J Med 1994; 61: 370–385
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16. Holley JL, Monaghan J, Byer B, Bronsther O. An examination to that observed in young adults [1–3]. Some investig-
of the renal transplant evaluation process focusing on cost and ators report that graft survival is inferior when older
the reasons for patient exclusion. Am J Kidney Dis 1998;

recipients are transplanted with an older donor kidney32: 567–574
[4]. However, others have found that when deaths are17. Poelaert JI, Trouerbach J, De Buyzere M, Everaert J, Colardyn

FA. Evaluation of transesophageal echocardiography as a dia- excluded, graft survival is similar in older recipients
gnostic and therapeutic aid in a critical care setting. Chest 1995; who received kidneys from a donor older than 60 years
107: 774–779 and younger recipients given kidneys from donors18. Holley JL, Fenton RA, Arthur RS. Thallium stress testing does

younger than 59 years [5]. Some papers reported thatnot predict cardiovascular risk in diabetic patients with end-
stage renal disease undergoing cadaveric renal transplantation. pure graft survival (excluding death) is even better in
Am J Med 1991; 90: 563–570 older recipients than in younger adults [6,7]. A recent

19. Bates JR, Sawada SG, Segar DS et al. Evaluation using dobuta- paper showed that improvements in results since 1983
mine stress echocardiography in patients with insulin-dependent

now make transplantation in older patients a viablediabetes mellitus before kidney and/or pancreas transplantation.
option. The risk of graft failure (including death) of aAm J Cardiol 1996; 77: 175–179

20. de Lemos JA, Hillis LD. Diagnosis and management of coronary 20-year-old patient who underwent transplantation
artery disease in patients with end-stage renal disease on hemo- between 1983 and 1990 was greater than that of a
dialysis. J Am Soc Nephrol 1996; 7: 2044–2054 70-year-old patient who underwent transplantation21. Reis G, Marcovitz PA, Leichtman AB et al. Usefulness of

between 1994 and 1997 [8]. The improving results indobutamine stress echocardiography in detecting coronary artery
disease in end-stage renal disease. Am J Cardiol 1995; 75: recent times appear to surpass the increased risk of
707–710 donor age [8]. This justifies an extension of renal

22. Weinrauch L, D’Elia JA, Healy RW, Gleason RE, Christleib transplantation to elderly patients.
AR, Leland OSJ. Asymptomatic coronary artery disease: angio-

When only patients eligible for transplantation aregraphic assessment of diabetics evaluated for renal transplanta-
considered, the 5-year patient survival rate is better intion. Circulation 1978; 58: 1184–1190

23. Ferguson ER, Hudson SL, Diethelm AG, Pacifico AD, Dean older patients who receive a transplant than in those
LS, Holman WL. Outcome after myocardial revascularization who remain on dialysis [9,10].
and renal transplantation: a 25-year single-institution experience. Guideline C. Cardiovascular disease is the leading causeAnn Surg 1999; 230: 232–241

of death in elderly transplant patients [11]. However,24. Brekke IB, Lien B, Sodal G et al. Aortoiliac reconstruction in
preparation for renal transplantation. Transpl Int 1993; 6: approximately half of the elderly patients who die of
161–163 a cardiovascular accident after transplantation are

25. Barbagallo CM, Pinto A, Gallo S et al.Carotid atherosclerosis asymptomatic for cardiovascular disease at the time of
in renal transplant recipients: relationships with cardiovascular

inclusion on the waiting list [12].risk factors and plasma lipoproteins. Transplantation 1999; 67:
Infection is another major cause of death in older366–371

patients [7]. However, despite an increased risk of
cardiovascular and infectious complications in elderly

I.5.6 Individual risk factors patients, the incidence and the severity of acute rejec-
tion are lower than that observed in younger patients

Older recipients [13].
Two main measures can be adopted to reduce mor-

Guidelines tality: accurate recipient selection and preparation and
immunosuppression tailored to the older patient.A. Advanced age per se is not a contra-indication to

The risk of death is mainly related to the presencerenal transplantation.
of co-morbid conditions. Although the leading causes(Evidence level B)
of death in older transplant patients are cardiovascular

B. In elderly (older) patients, renal transplantation diseases and infections, colonic perforation [2,12], gast-
should be offered because it increases the chance of ric haemorrhage or acute cholecystitis [14] are also
survival compared with dialysis. frequent causes of mortality in this population. Cardiac
(Evidence level B) risk may be evaluated by thallium scintigraphy and/or

dobutamine echocardiography, but some investigatorsC. In older recipients, careful assessment of their cardio-
advocate routine coronary angiography, particularlyvascular status and tailored immunosuppression are both
in diabetic patients. Coronary revascularization mayrecommended after renal transplantation because cardio-
reduce post-transplantation cardiovascular events andvascular disease and infections are frequent causes of
silent cardiac infarcts, which represent frequent causesdeath and older recipients usually have less rejection.
of death in the elderly [15]. Identification and treat-(Evidence level C)
ment of infections is also needed. Pre-emptive treat-
ment with ganciclovir can reduce the risk of

Commentary on Guideline I.5.6: Individual risk cytomegalovirus (CMV ) infections, and thus reduce
factors (older recipients) the risk of opportunistic, life-threatening infections.

Antiviral therapy may be suggested for seronegative
recipients receiving seropositive CMV transplants.Guidelines A and B. Although life-expectancy is obvi-

ously less in elderly than in younger transplant recipi- Colonic perforation most often results from diverticu-
litis. Colonic perforation should be suspected in theents, a number of studies have shown that in well

selected elderly recipients, graft survival may be similar presence of abdominal pain and unexplained fever.
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Gallbladder ultrasound should be performed before B. The HLA-A, -B and -DR phenotypes should be
transplantation to identify any cholelithiasis, and ascertained for all candidates awaiting transplantation.
cholecystectomy may be considered. (Evidence level A)

A possible advantage of renal transplantation in
C. Cells for HLA typing should be obtained fromolder recipients is represented by their blunted
~20 ml of recipient’s peripheral blood using an appro-inflammatory and immune responses and by the lower
priate anticoagulant (e.g. ACD, EDTA or PFH ).incidence of rejection [2,6,11,16 ]. This may allow a
(Evidence level C)reduction in the intensity of immunosuppression, thus

decreasing post-transplant morbidity and mortality. D. Comprehensive sets of reagents capable of detecting
However, hypersensitized patients and those who lost all commonly occurring HLA antigens within the relev-
a previous transplant because of an early acute rejec- ant ethnic groups should be used and results should be
tion should receive adequate immunosuppression. accepted only if HLA antigens are unequivocally defined.

If only one allele is identified at an HLA-locus, additional
References techniques (see details in commentary) should be

employed to confirm true homo- or heterozygosity due1. Ismail N, Hakim RM, Helderman JH. Renal replacement therap-
ies in the elderly: Part II. Renal transplantation. Am J Kidney to a hitherto undetected allele.
Dis 1994; 23: 1–15 (Evidence level B)2. Cantarovich D, Baatard R, Baranger T et al. Cadaver renal
transplantation after 60 years of age. Transplant Int 1994; E. If the patient has been heavily transfused especially
7: 33–38 with non-leukodepleted blood within the previous 7 days,3. Berthoux FC, Jones EHP, Mehls O, Valderrabano F, on behalf

care should be taken in interpreting the level of mismatchof the EDTA-ERA Registry. Transplantation Report 1: renal
transplantation in recipients aged 60 years or older at time of since there is a risk of a ‘mixed field’ result giving more
grafting. Nephrol Dial Transplant 1996; 11: S37–S40 than two alleles per HLA locus.4. Basar H, Soran A, Shapiro R et al. Renal transplantation in

(Evidence level C)recipients over the age of 60. Transplantation 1999; 67: 1191–1193
5. Solà R, Guirado Ll, López-Navidad A et al. Renal transplanta-

F. When a relative is being evaluated for live donationtion with limit donors. Transplantation 1998; 66: 1159–1163
and there is ambiguity with regard to the level of HLA6. Tesi RJ, Elkhammas EA, Davies EA, Henry ML, Ferguson

RM. Renal transplantation in older people. Lancet 1994; 343: matching, the immediate family members may be typed
461–464 to obtain accurate HLA haplotype assignments and to7. Cecka JM. The UNOS Scientific Renal Transplant Registry. In:

identify any recombination between HLA genes.Cecka JM Terasaki PI, eds. Clinical Transplants 1998. UCLA
Tissue Typing Laboratory, Los Angeles: 1998; 421–436 (Evidence level C)

8. Roodnat JI, Zietse R, Mulder PGH et al. The vanishing
importance of age in renal transplantation. Transplantation 1999;
67: 576–580 Commentary on Guideline I.6.1: ABO blood9. Schaubel D, Desmeules M, Mao Y et al. Survival experience
among elderly end-stage renal disease patients. Transplantation grouping and HLA typing
1995; 60: 1389–1394

10. Segoloni GP, Messina M, Tognarelli G et al. Survival probabilit-
Guideline A: ABO typingies for renal transplant recipients and dialytic patients: a single

center prospective study. Transplant Proc 1998; 30: 1739–1741 See commentary to guideline on: ABO blood group
11. Le A, Wilson R, Douek K, et al. Prospective risk stratification matching and mismatching (section III.1.1).in renal transplant candidates for cardiac death. Am J K Dis

1994; 24: 65–71
Guidelines B, C and D: Short guide to HLA12. Cantarovich D, Baatard R, Baranger T et al. Cadaveric renal

transplantation after 60 years of age A single centre experience. To appreciate the role of HLA in transplantation, brief
Transpl Int 1994; 7: 33–38 consideration needs to be given to the structural and13. Terasaki PI, Cecka JM, Takemoto S et al. Overview. In: Terasaki

functional aspects of HLA molecules. These are codedPI, ed. Clinical Transplants 1988. UCLA Tissue Typing
Laboratory, Los Angeles: 1988; 409–434 by a series of genes on the short arm of chromosome

14. Becker BN, Ismail N, Becker YT, MacDonnell RC, Helderman 6. The genes and their products are classified into two
JH. Renal transplantation in the older stage renal disease patient. major categories: first, class I molecules which includeAm J Kidney Dis 1996; 16: 353–362

products of the HLA-A, -B and -C loci, and secondly,15. Manske CL, Thomas W, Wang Y, Wilson RF. Screening diabetic
transplant candidates for coronary artery disease: Identification class II molecules which include products of the
of a low risk subgroup. Kidney Int 1993; 44: 617–621 HLA-DR, -DQ and -DP loci. Class I molecules are16. Takemoto S, Terasaki PI. Donor and Recipient Age. In: Terasaki

expressed on the cell membrane of all nucleated cells.PI, ed. Clinical Transplants. UCLA Tissue Typing Laboratory.
Los Angeles, CA: 1988; 345–356 In the absence of inflammatory stimuli, class II expres-

sion is limited to a few cell types (e.g. dendritic cells,
I.6 Immunogenetic work-up of the recipient (and B-cells and activated T-cells), but expression is induced
donor) in many tissues, including renal vascular endothelium,

when exposed to inflammatory cytokines. A mis-
I.6.1 ABO blood grouping and HLA typing matched transplant induces the recipient to produce

allo-specific helper (CD4 positive) and killer (CD8
Guidelines positive) T-cells. These in turn induce B-cells to pro-

duce allo-antibodies. All these cells contribute to graftA. The ABO blood group should be ascertained for all
rejection. For pragmatic reasons, tissue typing tendscandidates awaiting transplantation.

(Evidence level A) to be restricted to products of the HLA-A, -B and
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-DRB1 loci. Clear evidence exists for the influence of were allotted the next unused number irrespective of
their locus of origin. Hence numbers assigned to speci-these genes on graft outcome. The other HLA genes

have never been fully evaluated and are not uniformly ficities accord with the historical epoch in which they
were discovered. Thus HLA-A1, -A2, -B4 and -B6included in routine typing for kidney transplantation,

one exception being a possible role for HLA-DP were amongst the first specificities to be defined, and
incidentally amongst the most frequent in the popula-mismatches in regrafts (see below).

HLA is a cell membrane glycoprotein intimately tion. All HLA specificities can be deduced from HLA
alleles, but the reverse does not always apply sinceinvolved in cell–cell interactions in the immune

response. The membrane-proximal part of the molecule certain alleles are non-immunogenic and fail to induce
unique antibodies making them difficult to place withinforms a peptide-binding groove that presents small

peptides to T-cells via a specific T-cell receptor (TCR). a known grouping of serological specificites. In allelic
nomenclature, the gene/locus followed by * precedesNon-self or ‘foreign’ peptides transmit signals via the

TCR that activate T-cells and induce them to undergo the allele numbers, thus: HLA-A*, -B*, -Cw*, -DRA*,
-DRB1*, -DRB3*, -DRB4*, -DRB5*, -DQA1*,clonal expansion and differentiation. The clonal pro-

geny interact with specific B-cells that also undergo -DQB1*, -DPA1*, -DPB1*. The allele number that
follows the gene designation may have two to four orclonal expansion and differentiation. B-cells differenti-

ate into plasma cells that produce antibodies against more digits. Where there is a strong association
between an allele and a previously defined specificitynon-self epitopes carried by the original proteins from

which the non-self peptides were derived. At a certain this is reflected in the first two digits of the allelic
number (e.g. the DNA defined allele HLA-A*02 ispoint, the expanded clones undergo programmed cell

death or apoptosis except for a few specialized memory associated with the serologically defined specificity
HLA-A2). Shorter allele numbers imply low-resolutioncells that persist in prolonged G0 phase of the cell

cycle. In sensitized patients, it is both the memory T- typing and longer allele numbers (e.g. HLA-A*0204)
imply high-resolution typing. An alternative reportingand memory B-cells that maintain lifelong immunity

to HLA and other histocompatibility antigens. style for low-resolution typing is to list all the members
of the allele family to which the type belongs (e.g.When a kidney transplant is performed, the donor’s

foreign HLA molecules activate the recipient’s immune HLA-A*0201–23/25/26).
A haplotype such as HLA-A1, -B8, -DR3 is a clustersystem. The vast polymorphism of HLA makes it very

difficult to find unrelated individuals who are exactly of HLA specificities inherited from one parent which,
because of close linkage on the same segment ofmatched at each locus. In contrast, within families,

siblings may be completely matched for both HLA chromosome, is normally inherited en bloc. Each
somatic cell has two haplotypes: one inherited fromhaplotypes. There is in fact a 25% probability of two

siblings being HLA identical for all HLA genes. This the father and one inherited from the mother. When
both haplotypes have been defined in an individual bydifference contributes to the superior outcome of living

related donor transplants compared with cadaver family segregation studies, it is possible to designate
the HLA genotype. For example family segregationdonor transplants.
studies of the results in Table I.4 allow the haplotypes
shown in Table I.5 to be identified. Furthermore it can

Terminology of HLA be seen that there is substantially more complexity
identifiable at the allelic level than at the level of
specificities.All HLA terminology should conform to the latest

report of the WHO Committee on Nomenclature [1].
This publication and its regularly published updates

HLA typing in practicesummarize current knowledge on the HLA system. It
contains an ordered listing of the known HLA loci or
genes and the molecular characteristics of the gene HLA typing techniques were first developed in the

1960s using methods that relied on naturally occurringproducts. For each gene all the alleles so far discovered
are listed, each being confirmed by DNA sequencing. anti-HLA sera collected from parous women, sensitized

to paternal HLA mismatches expressed on foetal cellsAlongside each allele is the HLA specificity as origin-
ally defined by antibody. The genes that are of potential [2–6 ]. Today typing is increasingly performed by

DNA-based techniques that rely on nucleotideimportance in rejection in transplantation are listed
below and those that are most commonly used for sequence differences between alleles. Many more alleles

have been detected using DNA typing techniques thanmatching in kidney transplantation are underlined:
HLA-A, -B, -C, -DRA, -DRB1, -DRB3, -DRB4, specificities identified by serology [7,8]. In theory, if

the alleles at each locus would segregate completely-DRB5, -DQA1, -DQB1, -DPA1, -DPB1. HLA pheno-
types may be reported either as alleles or specificities. independently of each other, and if each one was

equally represented in the population, the number ofThe nomenclature used for alleles is based on DNA
sequence information and is logical and simple to possible combinations of alleles as HLA-A, -B, -DR

phenotypes would exceed the population of the world!understand. The nomenclature used for specificities is
a language that has evolved over 30 years. As new (Table I.6). In reality two features of the HLA system

make matching a more achievable goal than wouldspecificities were defined by serological research they
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Table I.4. Typical HLA phenotype reported either as specificities or alleles

Serologically defined HLA specificities HLA alleles defined by DNA typing

Locus Typea Gene Alleleb

HLA-A 2 HLA-A* 0201–23/25/26
HLA-A 24(9) HLA-A* 2402–07/10/14
HLA-B 44(12) (Bw4) HLA-B* 4402–04
HLA-B 8 (Bw6) HLA-B* 0801–03
HLA-DR 17(3) HLA-DRB1* 0301/02/06/08/11
HLA-DR 4 HLA-DRB1* 0401–07/10–12/

15–17/21/22/24/25

aSpecificity and broad cross reactive group in parentheses.
bAllelic families: from–to, inclusive; and either/or.

Table I.5. Typical HLA genotype reported either as specificities or alleles

Serologically defined HLA specificities HLA alleles defined by DNA typing

Locus Typea Locus Alleleb

Paternally derived haplotype:
HLA-A 2 HLA-A* 0201–23/25/26
HLA-B 44(12) (Bw4) HLA-B* 4402–04
HLA-DR 17(3) HLA-DRB1* 0301/02/06/08/11
Maternally derived haplotype:
HLA-A 24(9) HLA-A* 2402–07/10/14
HLA-B 8 (Bw6) HLA-B* 0801–03
HLA-DR 4 HLA-DRB1* 0401–07/10–12/

15–17/21/22/24/25

aSpecificity and broad cross reactive group in parentheses.
bAllelic families: from XXXX–to XXXX, inclusive; and either/or.

Table I.6. Comparison of HLA specificities and alleles at the A, B and DR loci

HLA locus Antibody defined specificities Alleles defined DNA sequencing

HLA-A 27 124
HLA-B 60 258
HLA-DRB1 18 221
Theoretical number of HLA-A, -B, -DR phenotypes 8.5×108 5.0×1013

otherwise be expected. First, certain HLA specificities 45, in combination with one of two at position 41 and
so on along the chain. Different HLA molecules oweoccur much more frequently in the population than

others. For example HLA-A2 occurs in 40–50% of the their uniqueness to these site-specific amino acid substi-
tutions. However, the fact that many substitutions areCaucasian population. Secondly, certain specificities at

adjacent loci occur together within the population widely shared with other HLA molecules leads to cross
reactivity between HLA alleles at the level wheremore often than would be expected if they were segreg-

ating at the normal rates of crossing over and recomb- antibodies react with specificities (epitopes). Since there
are fewer serologically defined epitopes than DNAination between loci. This permits the increase of

certain common haplotypes within populations. For defined alleles, a large discrepancy exists between
phenotypes identified by the two methods (Table I.6).example HLA-A1, -B8, -DR3 is a common haplotype

within the caucasian population with a frequency of This is discussed further under cross-reactive group
(CREG) matching below.4–9%.

HLA molecules are polypeptide chains made up of The accuracy of HLA typing in practice depends on
the comprehensiveness of the reagents used and theiramino acid residues, segments of which are shared

with other HLA molecules. For example, a molecule ability to detect all commonly occurring alleles within
the population [9–11]. Caucasian serological reagentscoded by an HLA-B allele contains a chain of 180

amino acids. Each HLA-B molecule has two alternative are less accurate when used for typing black patients.
These differences are largely overcome by using DNAamino acids at position 82 ( lysine or arginine), in

combination with one of four amino acids at position typing techniques. When typing with intent to match,
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the same degree of accuracy should be applied to both B. Sequential serum samples should be analysed for
antibody and freeze-stored ready for cross-matchingdonor and recipient. Recent blood transfusions may

cause persistent DNA from the transfusion donor to against a potential donor. Samples should be screened
against a reference panel of cells selected to cover thegive misleading typing results. Typing may be ‘high

resolution’ or ‘low resolution’ according to the compre- majority of the HLA alleles in the donor population.
The results should be expressed both as percentage panelhensiveness of the reagent set used. Typing of family

members with a view to selecting a living donor only reactive antibody (%PRA) and as the HLA specificity(s)
that they react against.requires low resolution typing because the main

requirement is to get a marker on the HLA haplotypes (Evidence level B)
shared between family members. C. In serum samples with a high %PRA, careful analysis

of the reaction patterns against the panel can often
reveal allelic products against which the patient failedReferences
to make antibody. These ‘windows of non-reactivity’

1. Bodmer J, Marsh S, Albert E et al. Nomenclature for factors of may be used to predict and select cross-match negative
the HLA system, 1998. Eur J Immunogen 1999; 26: 81–116 donors.

2. Dausset J. Leuco-agglutinins IV. Leuco-agglutinins and blood (Evidence level B)transfusion. Vox Sanguinis 1954; 4: 190–198
3. Dausset J, Rappaport F, Legrand L. Choice of donors by tissue D. The most reactive sera available (highest %PRA)

groups of the HU-1 system (with reference to Professor either after rejection and/or nephrectomy of a previouslyHamburger’s and Hulme’s patients). In: Dausset J et al., eds.
rejected graft, or after blood transfusion, should beAdvances in transplantation. Copenhagen: Munksgaard: 1968;
identified by testing sera at frequent intervals in the 4749–755

4. Dausset J, Hors J, Bussont M et al. Serologically defined HLA subsequent weeks after the event. The highest %PRA
antigens and long term survival of cadaveric kidney transplants. sera should be used in any subsequent cross-match test
The joint analysis of 918 cases performed by France Transplant with a potential donor.and the Londen Group. N Engl J Med 1974; 290: 979–984

(Evidence level B)5. van Rood J, van Leeuwen A, Eernisser J. Leukocyte antibodies
in sera of pregnant women. Vox Sanguinis 1959; 4: 427–444 E. A system should exist whereby the laboratory is6. van Rood J, van Leeuwen A, Brunning J, Porter K. The

notified every time a patient receives either a transfusionimportance of leukocyte antigens in renal transplantation; a
study of patients of GRJ Alexandre et al. In: Dausset J, ed. or treatment with anti-thymocyte or -lymphocyte globu-
Advances in transplantation. Copenhagen: Munksgaard: 1968; lin or monoclonal antibodies such as OKT3. Antibodies
213–223 may linger in the serum and interfere with the antibody

7. Bunce M, O’Neill CM, Barnardo MC et al. Phototyping:
screening and cross-match tests.comprehensive DNA typing for HLA-A, B, C, DRB1, DRB3,
(Evidence level B)DRB4, DRB5 & DQB1 by PCR with 144 primer mixes utilizing

sequence-specific primers (PCR-SSP). Tissue Antigens 1995;
46: 355–367

8. Mytilineos J, Lempert M, Scherer S, Schwarz V, Opelz G. Commentary on Guideline I.6.2: Antibody
Comparison of serological and DNA PCR-SSP typing results screening to evaluate sensitization status
for HLA-A and HLA-B in 421 Black individuals: a Collaborative
Transplant Study report. Hum Immunol 1998; 59: 512–517

9. Thorogood J, Schreuder GM, Persijn GG, van Rood JJ. Quality Guidelines A and B. Up to 47% of patients awaiting a
of serological donor HLA typing: analysis of graft survival by transplant have anti-HLA antibodies mostly as a result
HLA in renal transplantation recipients treated with cyclospor- of prior pregnancies, transfusions or previously failed
ine. Transplant Proc 1992; 24: 2485–2487

transplants [1–5]. In rare cases, antibody may appear10. Offermann G, Bünte S, Angelides U et al. Reliability of HLA
even in the absence of prior exposure to non-self HLA.typing on peripheral blood lymphocytes in cadaveric organ

donors and the impact of blank donor antigens on kidney graft Antibody may be directed to class I or II specificities.
survival. Transplant Proc 1992; 24: 2488–2489 Not all antibody is detectable by the standard lympho-

11. Schreuder GM, Hendriks GF, D’Amaro J, Persijn GG. An cytotoxicity test, which is most sensitive to anti-class Ieight-year study of HLA typing proficiency in Eurotransplant.
specificities for complement fixing IgG1, IgG3 and IgMTissue Antigens 1986; 27: 131–141
antibodies. It is less sensitive for anti-class II and weak
anti-class I specificities. It does not detect non-

I.6.2 Antibody screening to evaluate sensitization complement fixing antibodies of the IgG2, IgG4 and
status IgA types [6 ]. Non-complement fixing allo-antibodies

are better detected in alternative assays including
Guidelines ELISA, flow cytometry, anti-globulin tests or by using

alternative cell targets such as lymphoblastoid cell lines
or B cells [6–19].A. From time to time anti-HLA antibodies appear in a

patient’s blood that react against a potential donor. If Guidelines C–E. A minority of patients awaiting trans-
plantation are ‘highly sensitized’. The level of sensitiza-unrecognized, these antibodies may cause hyperacute

rejection of the transplant. Hence sequential serum tion is expressed as %PRA. This is the proportion of
individuals that react positively against a referencesamples should be routinely collected from the transplant

candidate immediately before dialysis and at intervals panel of accurately typed cells selected to represent the
distribution of donor HLA phenotypes within theno greater than 3 months.

(Evidence level B) population. Thus, a highly sensitized patient would be
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I.8.2 Regular check-up while on waiting list

1.8 Waiting list Guidelines

1.8.1 Assignment to the transplant waiting list A. Due to the possible rapid change in the waiting
recipient’s medical condition, an update at regular inter-Guidelines vals is recommended to avoid unexpected risks at the
time of an offer of transplantation.A. Assignment to the transplant waiting list is the first

crucial step for the patient, and this process should be (Evidence level C)
seen to be transparent and to follow objective scientific B. The updated record available to the transplant centre
principles after careful evaluation of the patient’s med- should contain information on the cardiovascular condi-
ical history. tion, on new infectious and viral diseases and on the
(Evidence level C) lower urinary tract.

(Evidence level C)B. The process of assignment should balance the possible
success of a graft with the personal needs of the patient. C. Assessment may be performed every 6–12 months
(Evidence level C) depending on the age and condition of the recipient.

(Evidence level C)C. Discrimination by age, gender, social and ethnic
background is not acceptable.
(Evidence level C)

Commentary on Guideline I.8.2: Regular check-up
while on waiting list

Commentary on Guideline I.8.1: Assignment to the
transplant waiting list Guidelines A–C. Regular follow up on the waiting list

is particularly important in countries and patient popu-
lations with waiting times exceeding 1–2 years. TheGuidelines A–C. There are no evidence-based rules on
accelerated cardiovascular disease of dialysis patientsthe policies for assignment to the transplant waiting
and concomitant conditions such as hyperparathyroid-list and daily practice differs somewhat from institution
ism make it unlikely that the status of the patientto institution [1,2]. Volume and experience may play
remains stable for long periods. It is therefore highlyan important role. In general patients who tend not to
recommended that regular follow-up checks are per-be accepted are older, more often female, diabetic and
formed, to avoid complications during surgery andcarriers of viral disease such as hepatitis C [3]. In some
perioperatively.countries consensus conferences or medical associ-

The status of infectious disease must also be mon-ations have issued rules or guidelines to support
itored. In patients at risk of infectious or malignantdecision making. In view of the very long waiting lists
disease of the urinary tract, ultrasound, culture andin most countries, there is no evidence that acceptance
cytology must be performed.rates are low or influenced by non-medical criteria,

although specific individual patients may be unfairly
treated [4–6 ]. In the US there is ongoing discussion

I.8.3 Principles of organ sharingon acceptance rates in minority groups.

Guidelines
References
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gender, parity, previous transplants and other basic on the waiting list, the higher the proportion of benefi-
cially matched transplants. With a waiting list of 100information on patients from the participating centres.

(Evidence level C) only 12% can be beneficially matched, whereas with a
waiting list of 5000 patients, 74% can be beneficiallyC. The degree of resolution and the accuracy of HLA matched.typing should be at a uniform level throughout all Most organs are redistributed on the basis of ABOparticipating centres and should be regularly monitored. and HLA compatibility and %PRA. Additional(Evidence level B) weighting is often given to other factors such as time
on the waiting list, balance of trade between centresD. All HLA typing results on cadaveric donors should

be recorded by the organ sharing organization and any and age. In theory, the polymorphism of HLA is so
vast that even a global sharing scheme would onlydiscrepancies or errors investigated. The different typings

include the ‘offer typing’ originating from the donor result in a minute proportion of HLA-matched grafts.
But in practice, certain combinations of alleles atcentre, the ‘typing at transplant’ performed at the

recipient centre and any retrospective typings. adjacent HLA loci occur commonly in the population
(e.g. HLA-A1, -B8, -DR3), and a high proportion(Evidence level C)
of matched transplants can be achieved [9].
Unfortunately, common HLA haplotypes in one ethnic

Commentary on Guideline I.8.3: Principles of group may be uncommon in another; hence minority
ethnic groups tend to have a much lower chance oforgan sharing
well matched cadaveric kidneys. Theoretically, this
could be overcome by matching for cross reactiveGuidelines A–D. Minimizing the HLA mismatch
groups (CREG) rather than HLA alleles or specificitiesbetween donor and recipient clearly improves the sur-
(for further discussion see section on matching below).vival of kidney transplants, but the vast polymorphism
Other reasons why the overall proportion of wellof the HLA system ensures that good matches rarely
matched transplants is sub-optimal include logistics,happen by chance. Hence, organ sharing schemes have
age, distance, high sensitization and ‘balance of trade’been developed on the principle that the larger the
[10]. Nonetheless, schemes that redistribute kidneyspool of patients waiting, the wider the range of HLA
equitably between participating centres ensure that thetypes to choose between and the greater the chance of
proportion of well matched transplants in all centrestransplants being well matched [1–9]. Table I.7 illus-
approaches the optimum [11]. Matchability is thetrates this principle in a computer simulation study
calculation of a patient’s expected waiting time to[1]. It shows that the higher the number of patients
receive a beneficially matched graft. It can be useful
for the clinician in deciding whether to wait for a well

Table I.7. Simulationa of proportion of ABO and beneficially mat-
matched donor or to accept a lesser grade of matchchedb transplants
[12–14].

Current best practice is for each transplant centrePool size HLA-A, -B, -DR mismatch level Donor
to participate fully in an organ-sharing scheme by

000 (%) 100 (%) 010 (%) Other (%) registering all their waiting patients. Should a local
donor become available both of the kidneys retrieved
from a single donor should be offered for export100 3 4 5 88 1000

500 7 11 12 70 1000 through the organ sharing service for patients who are
1000 10 14 17 59 1000 beneficially matched for HLA-A, -B and -DR alleles.
3000 17 22 22 39 1000
5000 28 24 21 26 1000
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[1]. Numerous studies, mainly retrospective, performed
during the seventies confirmed these findings [2]. What1.9 Pre-operative transfusion was striking was the magnitude of the transfusion
effect: the 1-year graft survival, which was in manyGuidelines series as low as 30% in untransfused recipients, often
reached >60 or even 70% in transfused recipients.A. Administration of random blood transfusions to first
Therefore, one may say that the need to transfusecadaveric kidney transplant candidates improved graft
anaemic patients on dialysis in the pre-erythropoietinsurvival in patients immunosuppressed with azathioprine
era has played a major role in the development ofand steroids, and an effect, although reduced, was still
solid organ transplantation, because the results wereobserved in the early cyclosporine A (CyA) era. However,
so poor in untransfused recipients at that time.graft survival and rejection rates in non-transfused recipi-

The transfusion effect, however, has been unambigu-ents are better today with the new immunosuppressive
ously apparent only during the early days of trans-drugs than in previously transfused patients. As trans-
plantation, and in patients immunosuppressed withfusion still carries a small risk of allo-immunization and
azathioprine and steroids. For several reasons, thetransmission of infectious diseases, there are no robust
favourable impact of blood transfusions on graft lossindications at present to systematically give pre-
from rejection declined sharply during the mid-eighties.transplant blood transfusion to all transplant candidates.
The main factor was the availability of cyclosporineIf contemplated, administration of pre-transplant trans-
A, which prevented immunological graft loss muchfusion should preferably be performed in the context of
better than azathioprine. This allowed for a consider-a clinical study.
able improvement in graft survival in both transfused(Evidence level C)
as well as non-transfused recipients, with the difference
between both groups being either reduced to ±5%B. Administration of donor-specific transfusion (DST)
[3,4], or even no more apparent [5]. Furthermore,from living donor to non-HLA-identical recipient
transplant teams gained experience in the early dia-improved graft survival in the azathioprine era. This
gnosis and treatment of rejection. This translated intobeneficial effect appears still to prevail in the early CyA
an increase in graft survival of >20% between 1982era, but there are no data about the possible impact of
and 1984 even in non-transfused recipients treated withDST with the present immunosuppressive regimens. Even
azathioprine [3]. Finally, progresses in matching forwith azathioprine or CyA pre-treatment, DST carries a
HLA-DR antigens also contributed to the decrease ofrisk of anti-donor sensitization precluding transplanta-
the transfusion effect. Indeed, registry data revealedtion in up to 10% of patients. The decision to perform
that under CsA therapy, a beneficial effect of transfu-a DST should be made on a case-per-case basis.
sion on graft survival, approximating ±5%, was still(Evidence level C)
seen, but only in patients having one or two HLA-DR
antigen mismatches with their kidney donors [4]. NoC. In patients with previous exposure to alloantigens,

such as multiparous women, previously transplanted transfusion effect was seen in donor–recipients pairs
with no HLA-DR mismatches, or in those with HLA-Apatients and those already HLA-sensitized, both random

and donor-specific transfusions carry an increased risk or HLA-B mismatches [4].
What remains of the transfusion effect in the earlyof anti-HLA sensitization. The risks and benefits of

transfusing these patients should be carefully evaluated. cyclosporine era between 1985 and 1995? The best data
come from a prospective study in which candidates for(Evidence level B)



SECTION I: Evaluation, selection and preparation of the potential transplant recipient34

a first cadaveric graft received either no or three reactive antibodies (PRA) >10%) after five random
transfusions [6 ]. Immunosuppression consisted of CyA transfusions; this occurred in >50% of multiparous
(classical formulation), azathioprine and steroids. The women [17]. The figures for highly sensitized patients
transfused group had a significant increase in graft (PRA >90%) reached 10–30% for multiparous
survival at 1 year (90 vs 82% in the non-transfused women, but <3% for HLA-naı̈ve recipients [17]. As a
patients). Nevertheless, >50% of patients in both matter of fact, being either HLA-sensitized or having
groups experienced a rejection episode, a figure much had a previous transplant has been an almost universal
higher than the present 15–25% rejection rates exclusion criteria from the transfusion studies.
observed with the more recent immunosuppressive In addition, there are a number of other problems
regimens developed since 1995, including tacrolimus, associated with the deliberate use of blood products in
mycophenolate mofetil or rapamycin [7]. Furthermore, kidney transplant candidates. First, there is still a
the most recent trials with the new drugs showed 1 legitimate concern about the possible transmission of
year graft survival rates of 
90% [7], thus equivalent viral infection through transfusion. While the present
or better than the results obtained in the transfused risk of acquisition of either HIV, HCV or HBV is at
recipients under CyA (classical formulation), azathio- all lower than one in 50 000 [19,20], the possible
prine and steroids [6 ]. While we clearly lack data on contamination by a new, presently unknown virus can
random transfusions in cadaveric recipients treated never be ruled out. Secondly, whether the transfused
with the newly developed immunosuppressive drugs, blood should share HLA class II DR antigens with
this procedure could still prove useful in improving a the recipient in order to induce immunological unre-
number of clinical outcomes, such as the incidence or sponsiveness has been a matter of debate. Initial work
severity of acute and chronic rejection rates, or in showed that patients who were transfused with 1 unit
allowing for a reduction of the amount of immunosup- of blood sharing one HLA-DR antigen with them
pression given long term. Only careful prospective displayed a major improvement in graft survival com-
studies will help to make progress in this field. pared with non-transfused recipients [21]. Importantly,
Guideline B. With regard to living-donor transplanta- patients transfused with 1 unit of blood mismatched
tion, the pioneering work of Salvatierra showed that for two HLA-DR loci experienced no improvement in
the transfusion of blood from the prospective donor graft survival [21]. However, these results on graft
(donor-specific transfusion-DST) led to a considerable survival were obtained in patients treated with azathio-
improvement in the survival of one haplotype- prine and steroids, and were not confirmed later in
mismatched grafts under azathioprine–steroid therapy patients treated by calcineurin inhibitors [22–24]. At
[8] This finding was soon confirmed by others, and best, some [22,23], but not all [24] retrospective studiesextended to recipients of two haplotype-mismatched showed a lower incidence of rejection in recipients ofgrafts [9]. One of the drawbacks of this procedure was HLA-DR-matched vs HLA-DR-mismatched blood.the occurrence in 20–30% of recipients of anti-donor Finally, the immunological mechanisms underlying thelymphocytotoxic antibodies that precluded trans-

blood transfusion effect have never been fully elucid-plantation from the prospective donor [8,10–12].
ated. It has even been difficult, on theoretical grounds,Administration of azathioprine [9,10,11,13,14] or later
to explain how the infusion to a recipient A of randomCyA [15] during the pre-transplant transfusion period
blood from a donor B would lead to a reduced immunesharply reduced the incidence of this complication to
response towards the alloantigens of the unrelated<10%. Once CyA was administered after transplanta-
graft donor C. As a result, it has been impossible totion, the effect of DST on graft survival disappeared
evaluate by any kind of in vitro assay whether thein some [12,15] but not all studies [11,13], and the
transfused patient did develop the desired unrespons-general feeling is that the case for donor-specific trans-
iveness towards alloantigens.fusion in non-HLA identical living related transplanta-
Guideline D. Early studies [1,2,25–36 ] established thattion is somewhat stronger than for random blood
the pre-transplant transfusions had to fulfil severaltransfusions in cadaveric transplantation. Without data
conditions in order to be beneficial: (i) leukocytes hadavailable on DST in patients receiving the new, more
to be present within the transfused blood unit, althoughpotent immunosuppressive drugs, the indication for
their precise number has never been precisely quantifiedDST must be carefully made on an individual basis,
[25]. (ii) Already a single transfusion appeared totaking into account factors such as the risks of rejection
confer a major benefit with regard to graft survivaland sensitization.
[25], although some studies showed a stepwise increaseGuideline C. The main drawback of blood transfusions
in graft survival with increasing numbers of transfusedis the risk of sensitization to HLA antigens. Both
blood units [26 ]. One to 3 units seem a reasonabledonor-specific (see above) and random transfusions
range. (iii) Fresh blood was more consistently benefi-are associated with a small but definite risk of sensitiza-
cial than frozen blood [26], although this was nottion to alloantigens. This occurs more frequently in
observed in all studies [27,28]. (iv) The classical pre-already HLA-sensitized patients, in multiparous
transplant blood transfusion [26,29] was more clearlywomen, and in previously transplanted patients than
beneficial than blood transfused solely on the day ofin unsensitized male recipients awaiting their first trans-
transplant surgery [30–33]. Finally, the transfusionplant [17,18]. Among these latter patients, between 10

and 20% developed lymphocytotoxic antibodies (panel effect does not vanish with time: longer periods between
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hepatitis, extensive polycystic liver disease and primary ure. In experienced centres, this procedure can be
successful. In addition, in a certain number ofhyperoxaluria.

(Evidence level C ) lung/heart transplant recipients, kidney failure occurs
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suffering from both chronic renal failure and severe heart
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Guideline B. Combined heart and kidney transplants
have been reported in a number of circumstances

I.10.3 Retransplants[13,14]. Cardiomyopathy combined with some kind of
renal disease, coronary or valvular heart disease in

Guidelinesyoung RRT patients, and an increasing number of
kidney transplants were performed because of nephro-
toxic renal failure following heart transplants [15]. A. Retransplants after early loss of a previous graft

from rejection should be considered to be at increasedSuccessful transplants have been reported but the
available data is sparse. Rare cases of combined lung risk of graft failure. Preventive measures such as
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(Evidence level B)erulonephritis, amyloidosis and nephrotoxic renal fail-
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an asymptomatic failed graft has a beneficial effect [8],
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