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SUMMARY

Only few centers have reported their observations on patients with very
long-term kidney graft survival of more than 25 years. Eighty-six subjects
were identified in our center with graft survival of >25 years. Donor age
was 31.3 � 18.5 years. Mean duration of transplantation was
30.3 � 3.6 years. At last follow-up, the cystatin C clearance was
47 � 23 ml/min. Transplant biopsies for cause were performed in 30 sub-
jects at a median of 28.4 years (19.1–40.3) after transplantation. Acute or
chronic active T cell-mediated rejection was present in five cases and histo-
logical characteristics of acute or chronic active humoral rejection in eight
cases. More than 80% of biopsies had inflammatory infiltrates in nonat-
rophic or atrophic cortical areas. The number of HLA mismatches were
higher in biopsied subjects (3.0 � 1.8 vs. 2.2 � 1.7 without biopsy).
Immunosuppressive therapy was adapted in most biopsied subjects;
impaired graft function and proteinuria was unchanged at last follow-up.
Sixty percent of all subjects had hyperparathyroidism (iPTH of the whole
group: 132 � 157 pg/ml), which was predominantly secondary, as judged
by serum calcium and graft function. Young donor age was certainly a pre-
requisite of longterm graft survival. Nonetheless, inflammation or rejection
in most biopsied patients suggests an important role of alloreactivity even
in this late course.
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Introduction

The first kidney transplantation was done by Murray in

1954 between twins [1]. Since then, kidney transplanta-

tion has evolved from experimental surgery to a stan-

dardized procedure. Discovery of drugs for

immunosuppression, implementation of standardized

protocols for induction therapy and maintenance

immunosuppression, and therapeutic decisions based on

standardized histological assessment of graft biopsies

have contributed to a steady improvement of graft sur-

vival of over 90% at 5 years, mainly because of

improvements in 1-year graft survival [2,3].

At Hannover Medical School, the first kidney trans-

plantation was performed in 1968 and since then a total

of 6601 kidney transplantations were performed during

the observation period of this study until June 2014.

In this study, we were interested in clinical, labora-

tory, and histological characteristics of patients from

our center with a very long graft survival time which

ª 2019 Steunstichting ESOT 1277

doi:10.1111/tri.13469

Transplant International

https://orcid.org/0000-0001-9601-4447
https://orcid.org/0000-0001-9601-4447
https://orcid.org/0000-0001-9601-4447
https://orcid.org/0000-0001-7208-1418
https://orcid.org/0000-0001-7208-1418
https://orcid.org/0000-0001-7208-1418
mailto:


was defined as more than 25 years. Graft biopsies were

re-evaluated according to the most recent Banff classifi-

cation [4].

Materials and methods

Subjects

All adult patients who are transplanted at Hannover

Medical School, Germany, are transferred to our post-

transplant care program [5]. The first contact with the

outpatient clinic is made at the day of hospital dis-

charge from transplant surgery. In the first three post-

transplant months, the frequency of visits ranges

between 2 and 6 weeks. After that, the intervals are

increased to 3 months. After the first transplant year,

regular visits usually occur every 6–12 months [5]. All

patients transplanted at our institution agreed to use

their clinical data for scientific analyses in an anony-

mous fashion. Data collection and use of data in this

way was approved by the institutional Ethics board.

From all these patients, a group of 86 patients with

a graft survival exceeding 25 years was identified. The

86 patients had been transplanted between November

1972 and March 1988. During that period a total num-

ber of 1513 transplantations had been performed.

Fourteen patients were excluded; two with combined

transplantation (liver/pancreas), and 12 patients with

medical care afforded only by their local nephrologist

or family physician, without sufficient available clinical

information.

The 72 subjects with very long-term survival were

regularly seen at least every year (median number of

visits per year and patient: 1.4; 25/75th percentiles: 1.1/

2.1). Besides taking the medical history including the

current medication, body height and weight and blood

pressure were documented and according to necessity,

further physical examination was performed. Regular

laboratory work-up included blood count, serum chem-

istry including creatinine and cystatin C clearance,

intact parathormone, immunosuppressive drug levels

and urine analyses. Cystatin C clearance, which has been

shown to have higher accuracy than creatinine-based

estimations of renal transplant function in transplant

patients [6], was calculated according to [7]. Creatinine

clearance (eGFR) was calculated by the Cockcroft and

Gault formula. Protein excretion is given as total pro-

tein in mg/l. Donor-specific antibodies were measured

with CDC and Luminex-based SPA. Graft biopsies were

performed as described [8] either for unexplained func-

tional impairment and/or proteinuria, defined by an

increase in serum creatinine by more than 25% or pro-

teinuria exceeding approximately 0.5 g/l. For this study,

all biopsies were re-evaluated according to the criteria

of the most recent Banff classification [4]. Last follow-

up data were obtained in July 2014.

Statistical analysis

Statistical analyses were done with IBM SPSS STATISTICS

(Version 24). Graphs were prepared with GraphPad

Prism (Version 4.00; San Diego, CA, USA). Continuous

data are expressed as means with standard deviation

and as median values with 25/75th percentiles. For cor-

relation analysis, the nonparametric Spearman Rank

correlation test was used. Group comparisons were

made with the Kruskal-Wallis test and Mann-Whitney

U-test. Statistical significance was assumed for P < 0.05.

Results

The 72 subjects included 39 males and 33 females with

a graft survival of 26.4–41.7 years (mean 30.3 �3.6)

after transplantation (Table 1). The leading cause of

end stage renal failure was glomerular disease, with 13

cases of biopsy-proven glomerulonephritis and 19 cases

with suspected glomerulonephritis. Alport syndrome

was diagnosed in six subjects and 10 subjects had con-

genital urogenital dysplasia. The mean age at transplan-

tation was 29.4 � 12 years. Sixty-six subjects received

their first transplantation, five subjects their second, and

one subject, the third. All kidney grafts were from Cau-

casian donors. In three cases, blood-related living donor

transplantations were performed. The mean donor age

was 26.9 � 12.8, with a broad range from 3 to 57 years.

Clinical and laboratory data at the last follow-up visit

are shown in Table 2. Type II diabetes was present in

eight subjects. None of the subjects had Type I diabetes.

Replicative hepatitis B had been diagnosed in six sub-

jects and replicative hepatitis C in five subjects by

nucleic acid testing. Mean systolic blood pressure was

128 � 13 mmHg and diastolic blood pressure

78 � 8 mmHg at last follow-up. Nineteen subjects had

blood pressure results above the upper normal limit of

135/85 mmHg. Renal cell carcinoma in the transplanted

kidney had been detected in two subjects, both with

pT1 stage and without recurrence after R0 resection. On

average, the body mass index was normal.

The median estimated GFR (eGFR) based on serum

creatinine was 49 ml/min and the cystatin C clearance

was 44 ml/min. Urinary protein excretion at the last

follow-up visit was available in 70 subjects, with a
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median of 70 mg/l (25/75th percentiles: 50/238). The

cystatin C clearance correlated inversely with protein-

uria (r = �0.46, P = 0.002; Fig. 1). The eGFR and cys-

tatin C clearance were not correlated with the number

of HLA mismatches on locus A, B, and DR (not

shown). Also, the total number of mismatches was not

linked with graft function (eGFR: P = 0.97, cystatin C

clearance: P = 0.94). Likewise, protein excretion was not

correlated with the number of HLA mismatches on

locus A, B, and DR nor with the total number of mis-

matches (P = 0.84).

The immunosuppressive regimen included calcineurin

inhibitors in 49 subjects, antiproliferative drugs in 39

subjects, including 13 subjects with mycophenolate

mofetil, 14 with azathioprine, and 12 with sirolimus

(Table 2). The majority of subjects (n = 61) were on a

dual immunosuppression, nine subjects on a triple ther-

apy and one subject each had only prednisolone or

ciclosporin A. Subjects with an antiproliferative drug

had a cystatin C clearance of 49 �23 ml/min compared

with 47�24 ml/min in subjects without (not signifi-

cant). In 46 subjects, immunosuppressive therapy was

constant over time with respect to dose and blood

levels. Ciclosporin A trough levels were kept between 30

and 80 ng/ml, dependent on the additional immuno-

suppressive components and individual assessment.

Changes in the immunosuppressive therapy were made

mostly in subjects undergoing biopsy and are reported

below.

A graft biopsy was performed for unexplained

functional impairment and/or proteinuria in 30 sub-

jects after a median time of 28.4 years (range 19.1–
40.3) after transplantation, including two of the six

retransplanted subjects. The median eGFR at biopsy

was 42 ml/min (25/75th percentiles: 29/54) and

unchanged at last follow-up (42 ml/min; 25/75th per-

centiles: 32/52) in these subjects (Fig. 2a). Median

proteinuria was 135 mg/l (25/75th percentiles: 63/438)

at biopsy and 110 mg/l (25/75th percentiles: 50-338)

at last follow-up (Fig. 2b). HLA mismatches were

higher in subjects who underwent biopsy (3.0 �1.8

vs. 2.2 �1.7 in subjects without biopsy; P = 0.05). As

with the entire group of subjects, HLA mismatches

on any HLA locus and the total number of mis-

matches were not associated with eGFR or with pro-

teinuria (data not shown).

The results of the re-evaluation of the biopsies

according to the criteria of the most recent Banff classi-

fication are shown in Table 3. Two subjects (one with a

retransplant) had borderline T cell-mediated rejection

(TCMR) and one subject, TCMR IA. Histomorphologi-

cal characteristics of antibody-mediated rejection

(ABMR) were present in eight subjects. Donor-specific

antibodies (DSA) were detected in one case of active

ABMR with glomerulitis against HLA class II antigens

and in one case of chronic active ABMR against HLA

class I and II antigens. The remaining subjects with

ABMR had non-DSA HLA antibodies. Only two sub-

jects fulfilled all criteria of chronic active TCMR and

one of these was suspected to have additional ABMR,

presenting with peritubular capillaritis, thrombotic

microangiopathy, and non-DSA HLA antibodies. Nota-

bly, even without fulfilling the criteria of chronic active

TCMR, interstitial inflammation in areas of interstitial

fibrosis and tubular atrophy (i-IFTA) was a frequent

finding. In five subjects, the positive i-IFTA score was

associated with recurrent urinary tract infection. Besides

in the five subjects with TCMR and five of the subjects

with ABMR, some degree of cortical interstitial inflam-

mation (total i-score) was found in further 14 subjects.

Regarding noninflammatory changes, all biopsies

Table 1. Pretransplant and transplant data.

Total number of subjects 72
Age at transplantation (mean � SD) 29.4 � 12.0
Gender (male/female) 39/33

Underlying disease
Suspected chronic glomerulonephritis 19 (26.4)
Glomerulonephritis 13 (18.1)
Pyelonephritis 12 (16.7)
Congenital anomalies of the kidney
and urinary tract

10 (13.9)

Alport syndrome 6 (8.3)
Polycystic kidney disease 3 (4.2)
Unknown 3 (4.2)
Reflux nephropathy 3 (4.2)
Analgesics nephropathy 2 (2.8)
Nephronophthisis 1 (1.4)

Number of transplantations
First 66 (91.7)
Second 5 (6.9)
Third 1 (1.4)

Panel reactive antibodies >0%* 14 (19)
Donor age (mean �SD)* 26.9 � 12.8
Cold ischemia time (h; mean �SD)* 21.9 �9.8
HLA mismatches on locus*
A (0/1/2) 26/39/7 (36/54/10)
B (0/1/2) 25/36/11 (35/50/15)
DR (0/1/2) 29/28/4 (40/39/6)

Mean number on loci A, B, DR
(mean �SD)

2.57 � 1.78

Percentages of cases are shown in brackets.

*Missing values: panel reactive antibodies; n = 9, donor age;
n = 5, cold ischemia time; n = 6.
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showed some degree of arteriolar hyalinosis. Four cases

with hyalinosis grade ah3 were associated with a diag-

nosis of type 2 diabetes. Fifteen of the biopsied subjects

had calcineurin inhibitor therapy and showed hyalinosis

grade ah3 in 10 cases, while subjects without calcineurin

inhibitor had 12 cases with ah3. Systolic and diastolic

blood pressure was not correlated with the degree of

arteriolar hyalinosis (P = 0.93). In two of the five cases

with focal and segmental glomerulosclerosis the cause of

end stage renal failure was unknown and in the remain-

ing cases other diseases than focal and segmental

glomerulosclerosis were causative.

An inferior graft function at the time of biopsy was

associated with IFTA, with a median eGFR of 46, 32,

and 41 ml/min (grade I, II, III, respectively) compared

with 60 ml/min in the absence of IFTA (P = 0.02). Sim-

ilarly, i-IFTA was associated with lower graft function,

with a median eGFR of 40, 32, and 44 ml/min (grade 1,

2, 3, respectively), compared with 60 ml/min in the

absence of i-IFTA (P = 0.048). The median eGFR in

cases with TCMR or ABMR was 40 ml/min, which was

Table 2. Clinical and laboratory data at last follow-up.

Morbidities
Mean � standard deviation
or number (%)

Median values with
25/75th percentiles

Hepatitis B (replicative)* 6 (8.3)
Hepatitis B (nonreplicating)† 7 (9.7)
Hepatitis C (replicative)‡ 5 (6.9)
Diabetes mellitus Typ II 8 (11.1)
Previous renal cancer in the graft 2 (2.8)
BMI (kg/m2) 25.1 � 6 24.4 (22.2; 28.1)
BMI > 25 30 (41.7)
Systolic blood pressure (mmHg) 128 � 13 130 (120; 135)
Diastolic blood pressure (mmHg) 78 � 8 80 (70; 81)
Blood pressure > 135/80 mmHg 19 (26.4)
Serum parameters
Serum creatinine (lmol/l) 154 �80 137 (97; 190)
eGFR (based on serum creatinine) 50.9 � 20.8 48.7 (35.3; 63.4)
Cystatin C clearance (ml/min) 47.4 � 2.7 43.5 (28.0; 66.8)
Calcium (mmol/l) 2.34 � 0.15 2.34 (2.24; 2.43)
Phosphate (mmol/l) 1.08 � 0.25 1.05 (0.90; 1.20)
Parathormone (pg/ml) 131 � 157 103 (49; 149)
Alkaline phosphatase (U/l) 91.9 � 11.9 70 (54.5; 92.8)

Immunosuppressive regimen
Ciclosporin A 41 (56.9)
Tacrolimus 8 (11.1)
Azathioprine 14 (19.4)
Mycophenolate mofetil 13 (18.1)
Sirolimus 12 (16.7)
Prednisolone 69 (95.8)

BMI, body mass index.

*Hepatitis B DNA positive.

†Hepatitis B DNA negative.

‡Hepatitis C RNA positive.
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Figure 1 Correlation between graft function and proteinuria.
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not significantly different from cases without rejection

(44 ml/min; P = 0.963).

Proteinuria tended to be lower in cases with acute

tubular injury compared to cases without this finding

(median: 85 vs. 305 mg/l; P = 0.15). A positive total

i- score was linked with higher proteinuria, with 100 mg/l

for ti1 and 925 mg/l for ti2, compared with 70 mg for ti0

(P = 0.036). Regarding i-IFTA, only cases with grade 3

had higher proteinuria (430 mg/l compared to all other

cases (80 mg/l; P = 0.018). Also, ABMR and TCMR cases

had higher proteinuria (405 vs. 77 mg/l; P = 0.05). At last

follow-up visit, proteinuria appeared to be stably elevated

in these subjects compared to subjects without rejection

(315 vs. 63 mg/l; P = 0.026).

Following biopsy, immunosuppression was intensified

in the case with acute TCMR IA and in one case each

with borderline TCMR and chronic active TCMR, in six

out of eight subjects with ABMR, and in six subjects

with positive i-IFTA and total i- scores. Intensification

of immunosuppression was tailored individually and

included steroid boli, switching from a dual to triple

therapy and exchanging ciclosporin A for tacrolimus.

The calcineurin inhibitor was reduced or terminated in

nine cases with severe acute tubular injury or isometric

vacuolization and in one case with severe IFTA.

Hyperparathyroidism was observed in 43 subjects

(59.7%) according to the upper normal limit of 65 pg/

ml for intact parathormone (iPTH). Serum calcium

levels were normal in almost all subjects with a mean of

2.34 �0.15 mmol/l, as well as serum phosphate levels

(Table 1). There was no correlation of parathormone

values with serum calcium (Fig. 3). iPTH values corre-

lated weakly with alkaline phosphatase activity (Fig. 4,

r = 0.245; P = 0.046). In individual subjects, alkaline

phosphatase activity was remarkably stable over time

with the exception of three subjects who showed a

steady increase. One of these subjects with high alkaline

phosphatase activity was hypocalcemic and had an

iPTH value of 1120 pg/ml, and one had an iPTH of

291 pg/ml and serum calcium close to the upper nor-

mal limit. In one subject who had a low iPTH and nor-

mal serum calcium, high alkaline phosphatase activity

was associated with increased liver enzymes. iPTH val-

ues were inversely correlated with graft function (Fig. 5,

r = �0.39, P = 0.001). Vitamin D analogues were given

to 46 of the 72 subjects. Bone fractures without a his-

tory of significant trauma were not observed.

Discussion

Very long survival of kidney transplants for more than

25 years has been rarely reported [9–11]. We identified

86 subjects with functioning kidney transplants exceed-

ing 25 years. We had to exclude 14 subjects, mainly

because of lacking sufficient clinical information because

of lost to follow-up.

The 72 subjects presented in this report differ in sev-

eral aspects from patients transplanted in more recent

years at our center [12]. The mean age of our patient

group at transplantation was 29 years, compared with

50 years in recent years, and is similar to other reports

on patients with long-term graft survival [9,11]. Leading

causes of end stage renal failure in our cohort were

glomerulonephritis or suspected glomerulonephritis

(44.4%), compared to only 22% in recent reports from

the European countries [13]. Currently leading causes

of end stage renal failure were absent like diabetes or

present with low prevalence such as cystic kidney dis-

ease [12]. Nonetheless, eight of the 72 subjects devel-

oped diabetes in their post-transplant course.

Retransplants were prevalent with only 8%.

The patients with long-term graft survival appear to

have a better general health status than average patients

transplanted in the last two decades. Only one quarter

had hypertension compared with >90% in our recent

report and similarly, diabetes after transplantation was
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less prevalent with 11% compared with 15% [12]. Note-

worthy, one report on long-term graft survival of 19 to

29 years showed a relatively high incidence of type II

diabetes of 23% post-transplant [10]. Different to the

actual low numbers of replicative hepatitis (7%; [12]),

subjects with long-term graft survival had a higher rate

of 15%, similar to other reports on patients with long-

term survival (11–48%) [10,11].

Hypertension is an important factor for graft survival

[14]. In our patient group, three quarters had normal

blood pressure values at last follow-up, and graft func-

tion was not correlated with blood pressure values (data

not shown). There was no difference in graft function

between subjects with and without an antiproliferative

drug in the maintenance immunosuppression. Graft

function calculated as creatinine-based eGFR was highly

Table 3. Histopathomorphological findings in the 30 renal graft biopsies.

Diagnosis/BANFF scores Number of cases Additional information

Acute TCMR
Borderline rejection 2 All three cases with IFTA grade II, ti-score 2,

and i-IFTA grade ITCMR grade IA 1
Chronic active TCMR (Grade IA) 2 One case suspicious of acute ABMR
Active ABMR 2 One case with glomerulitis and DSA

One case with peritubular capillaritis and TMA
Chronic active ABMR 6 c4d1 n = 3

c4d2 n = 1
c4d3 n = 2

Acute tubular injury 8 In six cases as primary diagnosis
Isometric vacuolization 12 Six cases had a calcineurin inhibitor at biopsy
Arteriolar hyalinosis
ah1 3
ah2 5
ah3 22

IFTA
None 4 Acute tubular injury as primary diagnosis in

all four cases without IFTAI 11
II 13
III 2

Total i-score
0 6
1 15 TCMR n = 1, ABMR n = 4
2 9 TCMR n = 4, ABMR n = 1

i-IFTA score
0 4
1 8
2 5 Recurrent UTI present in n = 1
3 13 Recurrent UTI present in n = 4

Transplant glomerulopathy
cg1 7 Chronic active ABMR in n = 4
cg2 1 Chronic active ABMR in n = 1

Transplant vasculopathy
cv1 3 Chronic active ABMR in n = 3

Other specified lesions
IgA nephropathy 1 CAKUT as primary renal disease
Focal segmental glomerulosclerosis (FSGS) 5 None with primary renal disease of FSGS
Diabetic glomerulopathy 3 Only one case with established diabetes
Nephrocalcinosis 1 Serum calcium of 2.54 mmol/l
Ascending nephritis 9 UTI present in n = 5

ABMR, antibody-mediated rejection; CAKUT, congenital anomalies of the kidney and urinary tract; DSA, donor-specific anti-
bodies; IFTA, interstitial fibrosis and tubular atrophy; i-IFTA, inflammation in areas of IFTA; TCMR, T cell-mediated rejection;
UTI, urinary tract infection.
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variable in our patient group at last follow-up, ranging

from 18 to 110 ml/min, with a median of 49 ml/min.

Subjects who underwent a biopsy had a lower eGFR at

biopsy and at last follow-up (median 42 ml/min at both

time points).

Alloimmunity obviously had a role in a substantial

proportion of the 30 subjects who underwent a biopsy.

Thirteen of the 30 subjects fulfilled the histomorphologi-

cal criteria of T cell-mediated or antibody-mediated

rejection. Only two subjects with antibody-mediated

rejection had DSA, however non-DSA HLA antibodies

were present in six further cases with antibody-mediated

rejection. Lacking detection of DSA in these cases could

be because of the imprecision of tissue typing in former

years, particularly for DRB1, and missing of class II anti-

gens DQB1 and DPB1 so that it remains open whether

these non-DSA antibodies were directed against the graft

or other, non-HLA antibodies [15] were involved. Also,

some mismatches may be of greater importance for

developing DSA, e.g. HLA DRß1 [16]. Another impor-

tant observation is the high prevalence (>80%) of inflam-

mation in nonatrophic or atrophic tubulointerstitial

cortical areas in subjects without a specific diagnosis of T

cell-mediated or antibody-mediated rejection. Inflamma-

tory infiltrates in atrophic areas (i-IFTA) are, after

excluding other causes like urinary tract infection, one of

the key features in chronic T cell-mediated rejection [4].

In patients of the DeKAF study, late biopsies for cause

showed positive i-IFTA scores in 69%, which was clearly

associated with a higher risk of graft failure [17]. In

another study, i-IFTA was associated with a higher num-

ber of HLA mismatches and patients with this finding

had higher proteinuria like in our subjects [18]. A similar

high i-IFTA prevalence of more than 70% at 15 years

after transplantation was reported in combined kidney/

pancreas transplanted patients, which was associated with

inferior graft function [19]. In that study, tacrolimus

treatment was associated with a lower prevalence of i-

IFTA. Tacrolimus was given to few subjects in our study.

Arteriolar hyalinosis was observed in all subjects and

was severe in most cases. It was not specifically linked

with calcineurin inhibitor therapy, diabetes, or hyper-

tension, like in our previous study [20] that identified

age of the graft as the main factor.

The immunosuppressive treatment was almost exclu-

sively changed in subjects who were biopsied. As median

eGFR and proteinuria at the time of biopsy were similar

to the last follow-up visit, therapeutic decisions that had

been made were probably adequate in most subjects.

High pre- and post-transplant parathormone levels

have been reported as risk factors for graft failure and

death [21,22]. Nearly 60% of subjects of this study had

an elevated serum parathormone level. Only three sub-

jects had hypercalcemia consistent with tertiary hyper-

parathyroidism. The observed inverse correlation of
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parathormone with eGFR indicates parathormone

induction secondary to an impaired graft function.

Analysis of serum alkaline phosphatase revealed rather

low or moderate activities in most subjects, with weak

correlation with iPTH values. The optimal iPTH value

in renal transplant patients is unknown [23]. Respon-

siveness of the bone to parathormone may be impaired

in patients with reduced kidney function [24]. Also, the

biological activity of parathormone may be reduced in

patients with chronic renal insufficiency, for instance by

oxidation of the molecule [25,26]. The intact parathor-

mone assay used in this study may be insufficiently

informative for bone metabolism and calcium home-

ostasis as PTH fragments besides the 1–84 peptide that

are not detected by the assay may reduce the effects of

the 1–84 peptide or may have counter regulatory effects

via own signaling pathways [27]. Based on these consid-

erations and the observed normal serum calcium values

and alkaline phosphatase activity in most patients, ele-

vated iPTH values were most likely an adaptive

response to maintain calcium and bone homeostasis in

the presence of reduced kidney function.

Our study has relevant limitations. Our center has no

reliable data on overall patient and graft survival from

the era in which the reported patients were

transplanted. Because it was impossible to retrieve the

clinical files from patients who were transplanted in the

same era and lost their graft earlier, factors that favor

long graft survival could not be identified in a compara-

tive fashion. Certainly, the reported younger donor and

recipient age and lacking or few comorbidities are a

prerequisite of very long graft survival.
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