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Cadaveric renal transplantation 
after 60 years of age 

A single center experience 

Abstract We report the outcome of 
121 cadaveric renal transplants per- 
formed in our institution between 
September 1985 and April 1992 in 
117 patients, aged 60-71 years 
(mean 63 years) at the time of trans- 
plantation. Compared to 640 pa- 
tients 20-59 years of age trans- 
planted during the same study peri- 
od, a nonstatistically significant dif- 
ference was observed in the 5-year 
actuarial patient (80 % and 90 % , re- 
spectively, in recipients over and 
under 60 years of age) and trans- 
plant (80 % and 72 %, respectively, 
in recipients over and under 60 years 
oaf age) survival rates. However, el- 
derly patients had significantly lower 
survival than recipients 20-29 years 
of age ( P  < 0.009). Fourteen patients 
died (all but one with a functioning 
graft) due to cardiovascular diseases 
(5  Yo; 42.8 Yo of total deaths), infec- 
tions (3 %; 28.6 YO of total deaths), 
and gastrointestinal complications 
(3 Yo; 28.6 Yo of total deaths). 
Younger patients showed a similar 

and nonsignificantly different in- 
cidence of cardiovascular- (35 %) 
and infectious- (30%) related 
deaths. The incidence of acute rejec- 
tion episodes and cytomegalovirus 
(CMV) infectious episodes was 27 % 
and 24 YO, respectively, during the 
1st post-transplant year. Ongoing 
acute rejection and CMV infectious 
episodes were significantly higher in 
patients who died than in those still 
alive ( P  < 0.002 and P < 0.02, respec- 
tively). Cyclosporin maintenance 
therapy was well tolerated in all pa- 
tients but one, and 64 YO of the pa- 
tients could be maintained without 
steroids. These data indicate that ca- 
daveric renal transplantation is a 
safe and effective procedure in the 
management of chronic renal failure 
of selected patients 60 years of age 
or older. 
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Introduction 

There is still some controversy surrounding the value 
of renal replacement therapy in sustaining an ade- 
quate quality of life with low morbidity and mortality in 
elderly patients. Until recently, patients 60 years of age 
were considered “poor” candidates for renal transplan- 
tation because of the increased morbidity and mor- 
tality encountered with aging [9]. After the introduc- 
tion of cyclosporin (CyA), a significant improvement in 

the survival of elderly recipients of cadaveric renal trans- 
plants was reported by some authors [11] but not con- 
firmed by others [8]. We previously reported a sig- 
nificantly lower ( P  < 0.05) 2-year actuarial patient survi- 
val rate in a small number (n  = 36) of cadaveric renal 
transplant recipients aged 60 years and over than in 
younger patients [l]. In the present study, we analyzed 
a much larger number of transplanted patients 60 years 
of age or older who were followed up for as long as 
6.5 years. 



34 

Our aim was to determine whether being over 60 years 
of age at the time of transplantation had a negative impact 
on patient and transplant survival. In addition, patients’ 
pretransplant clinical state, demographic data, and post- 
transplant medical complications were investigated to 
determine predictive factors for patient outcome 

Patients, materials, and methods 

Patients 

Between September 1985 and April 1992, a total of 117 patients 
60 years of age or older underwent 121 of the 761 single cadaveric 
kidney transplants (16 YO) performed in our institution in recipients 
20 years of age or older. All but 12 of the elderly patients (11 second 
and I third retransplants) were recipients ofprimary cadavericrenal 
transplants. Sixty-three patients (54%) were men and54 (46 YO) wo- 
men. Their mean age was 63 k 2.6 years (range 60-71 years; 22% ol- 
der than 65). All but two recipients had been maintaincd on dialysis 
for 1-236 months prior to transplantation (mean 39 k40 months; 
55 YO were on dialysis for more than 2 years). Mean recipient pre- 
transplant proteinemia was 70.2 g/l (range 49-95 gil). Causes of end- 
stage renal disease were chronicglornerulonephritis (n = 35), type 2 
diabetes (a = 2), polycystic kidney disease (n  = 29), chronic pyelo- 
nephritis (a  = 20), hypcrtension ( n  = 18), urological causes (n  = 8) 
and others (n = 5). Mean donor age was 33.5 k 14 years (range 0.5- 
65 years). The mean preservation time was 36 k 9.6 h (range 1 6 -  
54 h). 

Follow-up ranged from 2 to 79 months: 6 YO were followed up for 
less than 3 months, 23% for 4-12 months, 13 YO for 13-24 months, 
17% for 25-36months, 16% for 37-48months, 16% for 49- 
60 months, and 9 YO for more than 61 months). 

Results of the 640 renal transplantations performed during the 
same period in recipients 20-59 years of age were used as controls. 

Pretransplant cardiac evaluation 

Echocardiography and/or thallium (exercise and/or pharmacologi- 
cal stress tcst) scan [I31 and/or gamma angiography were routinely 
performed. Cardiac catheterization was done in three cases. None of 
the 117 patients required coronary revascularization or a heart 
transplant before transplantation. Ischemic heart disease was not 
considered an exclusion for undergoing transplantation. More ap- 
propriate anesthetic and post-transplant medical care and monitor- 
ing were given to these patients. 

Immunosuppression 

The imunosuppressive regimen consisted of a transient triple induc- 
tion immunosuppressive protocol (that started following surgery) 
consisting of azathioprine (Aza; 2 mg/kg per day), prednisolone 
(Pred; 1 mgikg per day), and a monoclonal anti-interleukin-2 recep- 
tor antibody (n = 15; given at 10 mgiday for the first 2 weeks) [12] or 
a polyclonal rabbit or horse antilymphocyte globulin (n = 106; 
usually given until a serum creatinine level of 300 pnolil was ob- 
tained, at an initial dosage of 2 mgikg per day and thereafter ad- 
justed according to the rosette test) [ 121. 

CyA was administered following discontinuance of bioreagents 
(mean 11 ? 4.5 days; range 2-27 days), at an initial oral dosage of 6- 

8 mg/kg per day. Thereafter, the dosage was permanently adjusted 
according to CyA trough blood level (therapeutic level between 150 
and 250 ngiml). 

Pred dosage was rcgularly decreased (every 5 days) until defini- 
tive discontinuancc (together with Aza) between days 45 and 60. 
Maintenance immunosuppression consisted of CyA rnonotherapy. 
After 1989, Aza (or Pred in case of Aza intolerance) was reintro- 
duced in patients who underwent a rejection episode [5]. In addition, 
for patients in a prospective study conducted since 1990 to compare 
two different dosages of CyA at 1 yearpost-transplant, Aza (or Pred 
in case of Aza intolerance) was added to patients under CyA mono- 
therapy. 

Ongoing acute rejection episodes were treated with intravenous 
methylprednisolone boluses at a dosage of 5,5,4,3, and 2 mg/kg, re- 
spectively, for 5 consecutive days. In cases of steroid resistance, 
ATG was added for 7-10 days. Younger patients received the same 
induction, maintenance, and antirejection treatment as older pa- 
tients. 

Mean HLA-A, -B and -DR inismatches were 1.1,1.4, and 1.1, re- 
spectively. A11 patients received an ABO-compatible graft and had a 
negative T-lymphocytotoxic crossmatch on current sera. 

Anti-infectious prophylaxis 

Oral penicillin was given prophylactically during the first 10 post- 
operative days. Since 1987, oral B amphotericin and sulfadoxine- 
pyrimethamine (Fansidar, Roche) have been added for a 2-month 
period. In 1989, oral penicillin and Fansidar were replaced by sulfa- 
methoxazole-trimethoprim (Bactrim, Roche) given during the first 
3 months. Carbonate aluminium was given to prevent gastroduode- 
nal complications. No antiviral prophylactic treatment was given, 
and no selection was done regarding donorkecipient cytomegalovi- 
rus (CMV) serologic status. 

Statistical tests 

Patient and transplant survival rates were calculated using the actua- 
rial method technique and compared using the log-rank test. Fur- 
ther comparisons were performed using the chi-square test. All P 
values were two-tailed and considered significant when less than or 
equal to 0.05. 

Results 

Patient survival 

The 1- and 5-year actuarial patient survival rates were 
92 YO and 80 %, respectively (Table 1). Although differen- 
ces were not statistically significant when compared to the 
640 recipients 20-59 years of age transplanted during the 
same period, elderly patients had significantly lower sur- 
vival than patients 20-29 years of age ( P  < 0.009; Table 1). 

During the 79-month study period, 14 out of 117 pa- 
tients (12 %) 60 years of age or older and 43 out of 640 
(6.7 YO) 20-59 years of age died ( P  < 0.04). Deaths in el- 
derly patients were due to cardiovascular diseases (n  = 6; 
42.8%0), infections (n  = 4; 28.6%0), and gastrointestinal 
complications ( n  = 4; 28.6 Yo). Deaths in younger patients 
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Table 1 Fivc-year actuarial patient survival rates in cadaveric renal 
transplant recipients 60years of age or older compared to 
640 younger patients transplanted during the same period and also 
under CyA maintenance immunosuppression. Recipient age indi- 
cated is that at the time of transplantation. Only patients 20-29 years 
of age had significantly better survival (P < 0.009) than those 
60 years of age or older 

Months after transplantation 
Age (years) 12 24 36 48 60 
2 60 92% 90% 90% 87% 80% 
50-59 91 70 85% 85 % 80% 80% 
4049 95% 95% 91% 91% 91% 
30-39 96% 94% 93% 93% 91% 
20-29 99 Yo 96% 96% 94% 94% 

Table 2 Five-year actuarial transplant survival rates in cadaveric 
renal transplant recipients 60 years of age or older compared to 
640 younger patients transplanted during the same period and also 
under CyA maintenance immunosuppression. Recipient age indi- 
cated is that at the time of transplantation. Results are not signifi- 
cantly different 

Months after transplantation 
Age (years) 12 24 36 48 60 
2 60 86% 85% 82% 82% 80% 
50-59 88 Yo 84% 81 % 73 Yo 70% 
4 0 4 9  93 Yo 92% 89 % 86% 84% 

20-29 83 Yo 75 Yo 71 % 70% 64% 
30-39 89% 86% 82% 80% 75% 

were due to cardiovascular diseases (n = 15; 35 % ; P = NS 
compared to elderly patients), infections (n = 13; 30%; 
P = NS compared to elderly patients), malignancies 
(n  = 8; 19 YO),  gastrointestinal complications (n  = 4; 9 Yo), 
and unknown causes (n  = 3; 7 YO). As shown in Table 3, 
only one patient experienced a fatal cardiovascular com- 
plication within the first 3 postoperative months. This 61- 
year-old patient had a history of severe non-obstructive 
cardiomyopathy and arrhythmia. For these reasons, in- 
travenous heparin at a hypocoagulant dosage was given 
following surgery. Massive bleeding from the transplant 
site occurred on day7, requiring urgent surgery. Post- 
operative follow-up was marked by multivisceral dysfunc- 
tion (including hepatic failure and intravascular dissemi- 
nated coagulation), and death occurred on day 11. 

As a sole parameter, age did not correlate with the risk 
of death in elderly patients (equal mean age in patients 
who died and those still alive). Nor was there a correlation 
between the risk of death and the end-stage chronic renal 
failure etiology, length of time of end-stage chronic renal 
failure therapy [8/53 patients (15 Yo) on dialysis for less 
than 2 years and 6/64 (9.4 YO) for more than 2 years died], 
recipient sex, recipient pretransplant clinical state (par- 
ticularly the presence or absence of cardiovascular dis- 
eases), necessity of post-transplant dialysis, duration of 
prophylactic polyclonal ALG or ATG treatment, or use 

of a monoclonal antibody against the interleukin-2 recep- 
tor. Two factors were found to have a negative influence 
on the outcome of elderly patients who subsequently 
died: ongoing acute rejection episodes and their therapy, 
and CMV infectious episodes. 

Transplant survival and function 

The 5-year actuarial graft survival rate was 80% 
(Table 2). A nonstatistically significant difference was ob- 
served in 1-, 2-, 3-, 4-, and 5-year graft survival rates be- 
tween patients over and under 60 years of age (Table 2). 
Hospitalization time ranged from 7 to 61 days (mean 19 f 
9 days), and 44% of the patients required postoperative 
dialysis. A total of 28 transplants (23 % ) were lost. Causes 
of transplant loss were 13 deaths (11 YO; 1 patient died fol- 
lowing transplant removal because of sepsis), 1 hyper- 
acute, 1 acute, and 4 chronic rejection episodes (5  YO),  
2 immediate renal vascular thromboses (1.6 YO), 2 renal 
mycotic aneurysms (1.6%) 2 recurrences of native renal 
diseases (l .6%), 2 nonfunctional transplants (1.6 YO), and 
1 transplant lymphoma (0.8%). 

Among the 37 acute rejection episodes recorded dur- 
ing the observation period in 32 patients, 5 (13 YO)  were 
considered steroid-resistant, 4 responded to ATG, and 
1 became irreversible. The incidence of patients experi- 
encing rejection episodes during the first 3 and 12 post- 
transplant months was 22 YO and 27 YO, respectively. Eight 
out of the 32 patients (25 Yo) who experienced an acute re- 
jection episode subsequently died. Among the 12 patients 
who died after the 2nd post-transplant week, 8 (67 YO) had 
at least one rejection episode. The incidence of rejection 
episodes in patients still alive was 21 YO, significantly low- 
er than that of patients who died (Table 3; P < 0.002). 

When analyzed at 1 year, the mean serum creatinine 
level was 138 f 51 pmol/l and creatinine clearance 
54 f 21 ml/min. 

Surgical complications 

Seventeen patients (14 %) required surgery or endoscop- 
ic treatment during the first 6months because of six 
ureteral fistulas, five ureteral obstructions, two prostate 
resections, two transplant bleedings (resulting in two graft 
losses) and two gastrointestinal complications. No surgi- 
cal complication resulted in patient death. 

Infectious episodes and malignancies 

The incidence of CMV infectious episodes was 24 YO. 
Seventeen out of the 29 CMV infectious episodes 
(58.6%) were considered severe and treated with 1,3-di- 
hydroxy-2-propoxymethyl guanine (DHPG, Gangci- 
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Table 3 Causes of death of 
cadavcric renal transplant re- 
cipients 60 years of age or 
older. CMV, Cytomegalovi- 
rus; RE, rejection episode; d, 
days post-transplantation; m, 
months post-transplantation. 
Rejection and CMV infec- 
tious episodes were signifi- 
cantly more numerous in pa- 
tients who died than in those 
still alive ( P  < 0.002 and 
P < 0.02, respectively) 

a Principal cause of death 

tion 
At the time of transplanta- 

No. Diagnosis” Ageh (years) Time of death CMV RE 

Cardiovascular 
1. Hematogenic shock 61 d 11 No No  
2. Pulmonary embolus 61 d 95 Yes Yes 
3. Myocardial infarction 65 m 13 Yes No 
4. Valvuloplasty surgery 69 m 15 No Yes 
5. Cerebral hemorrhage 60 m 42 No Yes 
6. Cerebral infarction 63 m 54 No Yes 

Infections 
7. Pneumocystis curiniipneumonia 61 d 50 No Yes 
8. Pseudomonas aeruginosa septicemia 66 d 60 N o  No 
9. Encephalopathy 62 d 60 Yes Yes 

10. Cryprococcus meningitidis 64 d 120 Yes No 

11. Gastric hemorrhage + sepsis 63 d 6  No No 
12. Duodenal perforated ulcer + sepsis 60 d 120 No N o  
13. Perforated sigmoiditis + sepsis 62 d 120 Yes Yes 
14. Perforated sigmoiditis + sepsis 60 d 150 Yes Yes 

Gastrointestinal 

clovir, Syntex). Six out of the 29 patients (20%) who ex- 
perienced CMV infectious episodes subsequently died. 
Although no CMV infectious episode was per se fatal, a 
history of CMV disease was found among six (SO YO) pa- 
tients who subsequently died versus 21 % in patients still 
alive ( P  < 0.02; Table 3). 

Six patients ( 5  YO) developed five skin cancers and one 
lymphoma. No case was fatal. 

Immunosuppression 

CyA was well tolerated in all cases and no patient re- 
quired a switch to conventional therapy because of drug- 
related renal toxicity. CyA was definitively discontinued 
in only one patient, as soon as day 25, because of poor 
renal function related to preservation injury. This patient 
remained under Aza and Pred. A reversible acute rejec- 
tion episode occurred 9 months after transplantation, and 
this patient died 54 months after transplantation as a re- 
sult of cerebral infarction. The serum creatinine level was 
450 pmol/l at the time of death. 

At 1 year, the mean CyA dosage was 4 f 1.6 mg/kg per 
day and 64 YO of the patients were off steroids. 

Discussion 

Better medical management of end-stage renal failure 
and more effective dialysis techniques are increasing the 
survival of uremic patients and improving their quality of 
life. As a result, the number of elderly patients on dialysis 
is increasing [lo], and re-evaluation of transplantation in 
the elderly has become necessary. 

However, it is difficult to compare survival between 
hernodialyzed and renal transplanted patients since most 
elderly patients remaining on hemodialysis are not ac- 
cepted for renal transplantation due to their poor clinical 
state. As a result, patient survival in elderly hemodialyzed 
patients is lower than that observed following renal trans- 
plantation [4,10]. 

Patients are considered for transplantation at the 
University of Nantes after they have been referred by 
their attending nephrologist. Since a strict clinical evalu- 
ation of each patient (mainly cardiovascular) is per- 
formed before the transplant medical visit, only patients 
considered “good candidates” by their nephrologists are 
evaluated by the transplant medical team. Although all 
dialysis centres evaluate elderly patients for transplanta- 
tion in a similar way, the criteria used by different nephro- 
logists to indicate or contraindicate transplantation is dif- 
ficult to list. More than SO YO of the patients on dialysis are 
over 60 years of age. However, only 10 Yo-15 % of the pa- 
tients on our waiting list are 60 years of age or older. This 
difference tells something about /patient selection and 
should be considered when analyzing our results. 

Fauchaldet al. [2], however, in astudyincluding368 pa- 
tients with chronic renal failure aged 60years or older 
when starting dialysis or at the time of transplantation, 
found that the survival of patients accepted for renal trans- 
plantation butstillon thewaitinglist didnot differ from that 
of patients on dialysis who were excluded for transplanta- 
tion due to poor clinical condition (48 % and 44 YO, respec- 
tively,at 1 yearand29Y0 and30%,respectively,at2 years); 
these two survival rates weresignificantly lower than those 
fortransplanted patients (76 % and 68 %,respectively, at 1 
and2 years). Thisstudy strongly suggests that factor sother 
than patient selection may be responsible for the different 
results between centres [ 1,3,6,8,11,14]. 
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The incidence of death due to cardiovascular diseases 
did not statistically differ between our older and younger 
transplant populations. In addition, the incidence of fatal 
cardiovascular diseases observed in elderly patients 
(42.8 Yo) was roughly similar when compared to the 30% 
incidence of the French population 55-74 years of age [7]. 
Moreover, only 50 % of the patients who died because of 
cardiocascular diseases had cardiac symptoms of coron- 
ary artery disease before transplantation. These factors 
suggest that elderly renal transplant patients, when cor- 
rectly selected, may not have an increased risk of death 
due to cardiovascular disease when compared to an age- 
matched and nontransplanted population. 

It is well known that the immune system becomes less 
effective with aging. Indeed, 27% of the elderly patients 
we studied experienced rejection episodes during the 1st 
posttransplant year. This rejection episode incidence is, 
however, lower than the 38% and 40% incidence re- 
ported by Pirsch et al. [ l l ]  and Vivas et al. [14], respective- 
ly. Most rejection episodes (87 %) were easily reverted 
under steroid boluses and did not impair late renal func- 
tion. Such high doses of steroids and/or additional ATG 
therapy should, however, be carefully monitored to pre- 
vent overimmunosuppression; the number of rejection 
episodes was significantly higher in patients who died 
than in patients still alive (Table 3). 

Despite the relatively low dose of steroids given, gas- 
troduodenal and intestinal complications were unpre- 
dictable, severe, and almost fatal. Despite early and suc- 
cessful surgery, uncontrolled sepsis occurred in all cases 
(Table 3). 

The incidence of fatal infections was similar in elderly 
and younger patients. No CMV infectious episode was 
fatal; however, a significantly higher number of CMV in- 
fectious episodes was observed in elderly patients who 
died than in patients still alive (Table 3). 

A history of long-term dialysis therapy ( > 2 years) ap- 
pears to have a detrimental effect on the survival of trans- 
planted patients [15]. Although 55 % of our elderly pa- 

tients were on dialysis for more than 2 years before trans- 
plantation, their post-transplant mortality risk was no hi- 
gher than for patients on dialysis for less than 2 years. We, 
however, agree with West et al. [15] that renal transplanta- 
tion should be considered as early as possible in elderly 
patients with end-stage renal failure in order to avoid the 
high mortality rate observed within the 1st months fol- 
lowing the initiation of dialysis. 

In the absence of a satisfactory control group allowing 
reliable and coherent comparisons on the strict basis of 
patient morbidity and mortality, our results should be in- 
terpretated with caution and no definitive conclusions 
drawn. However, our results indicate that: 

1. Cadaveric renal transplantation can be performed 
safely and effectively in selected patients 60 years of 
age or older. 

2. Patients with ischemic heart disease should not be 
systematically excluded from renal transplantation. 

3. Adequate therapy for all CMV infectious episodes 
should be given in practically all cases (even “minor” 
episodes) and may also be used prophylactically in 
CMV seronegative recipients receiving seropositive 
CMV transplants. 

4. Exploration and treatment of intestinal diverticulosis 
and gastroduodenal ulcer (especially in symptomatic 
patients and those with a clinical history of disease) 
seem necessary in all elderly renal transplant candi- 
dates, followed by appropriate medical prophylactic 
therapy after transplantation. 

5. Maintenance immunosuppression with CyA therapy is 
well tolerated and allows early discontinuance of ste- 
roids. 

Currently, we have no absolute age limit for transplanta- 
tion. As long as the patient is an operative candidate, 
renal transplantation is also considered in the manage- 
ment of end-stage renal failure, regardless of age. 
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