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Abstract. The results of renal replacement therapy 
(RRT) in elderly patients in Norway were evalu- 
ated. During the 5-year period between 1981 and 
1985, 368 patients at least 60 years of age (mean, 
66.7years) at the start of RRT were included and 
followed until 15 February 1987. Transplantation 
was planned for 249 patients; of these 127 were not 
grafted. The actuarial survival in this group was 
64%, 44%, and 7% at 6, 12, and 48 months, respec- 
tively. Survival in 122grafted patients was 93%, 
87%, and 62%, respectively, and the corresponding 
graft survival was 70%, 67%, and 48%. The remain- 
ing 119 patients were allocated to long-term dial- 
ysis, with a survival of 63%, 48%, and 13%, respec- 
tively. Our results describe the outcome of a treat- 
ment program available to the entire elderly' popu- 
lation accepted for RRT. In two-thirds of the pa- 
tients transplantation was planned, and one-third of 
all patients were actually grafted, with good patient 
and graft survival. The results suggest that trans- 
plantation is the treatment of choice for most elder- 
ly patients. 
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The mean age of patients starting renal replacement 
therapy (RRT) is increasing in most centers [6,7]. In 
the EDTA registry [7], the proportion of new pa- 
tients over 55years of age increased from 22% in 
1975 to 44% in 1983. The majority of elderly pa- 
tients are treated with long-term dialysis, and ad- 
vanced age has been considered to be a contraindi- 
cation for renal transplantation [l, 71. 

* Part of the data in this paper has previously been published in 
Transplantation Proceedings 20: 367-369, 1988 
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Most studies of renal transplantation in elderly 
patients have described patients over 50-55 years of 
age at the start of RRT [3,8, 101. This seems a rather 
low age limit, as the median age at the start of RRT 
in many countries, including Norway, is well above 
50 years. Recent reports have indicated improved 
results in older transplant recipients [3, 8, lo]. How- 
ever, the proportion of the uremic population on 
RRT selected for transplantation and the propor- 
tion of these patients who are actually grafted are 
not given in these reports. It is therefore difficult to 
evaluate the relative importance of the alternative 
treatment modalities within a defined population. 

The present study was undertaken to evaluate 
the mode and results of RRT in patients over 
60 years of age at the start of treatment in a defined 
population served by a national health service. 

Material and methods 
During the 5-year period from 1981 to 1985, 368 patients at least 
60 years of age were accepted for RRT in Norway. This number 
represents 39% of all patients accepted during that period and 
corresponds to 18 new patients/million inhabitants per year 
(Norway's population-4.1 million). The mean age at the start of 
treatment was 66.7 years (range, 60-83 years), and 98 patients 
were 170years old. The female/male ratio was 31%/69%. The 
distribution of renal diseases is given in Table 1; the diagnosis 
was based on histological examination in only 21% of the pa- 
tients with a diagnosis of chronic glomerulonephritis. 

No exclusions were made, and patients were included even if 
they died during the first days of dialysis. They were followed up 
until 15 February 1987, and none were lost to follow-up. Cooper- 
ation of the 16 regional dialysis centers in the national transplan- 
tation program made the study possible. 

Hernodialysis was the initial treatment in 335 patients, 21 
were started on CAPD, and 12 were predialytically grafted. Due 
to cardio/cerebrovascular or malignant disease and/or patients' 
preference, 119 patients (32.3%) were allocated to long-term dial- 
ysis (group 1). Transplantation was planned for the remaining 
249patients (67.7%): of these, 127 were not grafted, either be- 
cause they died while waiting for a graft or because they were 
still on the waiting list at follow-up (group 2). Transplantation 
was carried out in 122 patients (group 3). The mean age at the 
start of treatment in the three groups is given in Table 2. 
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Tablei. 
failure 

Distribution of the kidney disease leading to renal 

Patients 
(n) (W 

Glomerulonephritis . 144 (39.1) 
Pyelonephritis/intertitial nephritis 51 (13.9) 
Polycystic disease 37 (10.1) 
Nephrosclerosis 34 (9.2) 
Renal amyloidosis 18 (4.9) 
M yelomatosis 16 (4.3) 
Systemic disease (e.g. SLE, polyarteritis) 16 (4.3) 
Diabetic nephropathy 12 (3.3) 
Renal tuberculosis 6 (1 4 
Kidney tumor 5 (1.4) 
Other causes 9 (2.5) 
Chronic renal failure, etiology uncertain 20 (5.4) 

Table 2. Age at start of treatment and actuarial patient survival. 
Number of patients at risk in parentheses 

~~ ~ 

Treatment Mean age at Actuarial survival (Yo) from start 
P U P  start of RRT, of RRT. months 

years (range) 
3 6 12 24 48 

~ ~ 

Group 1, 
long-term 70.3 (60-83) 74 63 48 (58) 29 (29) 13 (2) 
dialysis 

Group 2, 
transplant 65.9 (60-80) 72 64 44 (57) 30 (27) 7 (1) 
planned 

transplant 65.9 (60-83) 96 93 87 (78) 73 (44) 62 (15) 
canied out 

Group 3, 

Table3. Number of deaths in the three groups and causes of 
death (in YO) 

Group 1, Group 2, Group 3, 
long-term transplant transplant 
dialysis planned camed out 
(n-119) (n-127) (n-122) 

Deaths 93 103 41 

Cerebdcardio- 44 58 44 

Infections 18 10 34 
Malignant disease 16 7 8 
Therapy stopped 8 5 2 
Dementia/cachexia 7 1 5 
Other causes 7 13 7 

vascular disease 

Cadaveric donor g r a h  (CD) were used in 96 patients, where- 
as 26 received living donor grafts (LD) (10 from HLA-identical 
siblings, 11 from 1-haplotype-mismatched siblings, and 5 from 2- 
haplotype-mismatched living donors). The mean time on dialysis 
before transplantation was 10.5 months (range, 0-39 months). 
The mean age at the start of RRT was 66.7 years in the recipients 
of LD grafts and 65.7 years in the recipients of CD grafts. Re- 
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Fig. 1. Actuarial patient survival from the start of treatment for 
all patients, those treated only by dialysis (groups I and 2), and 
grafted patients (group 3) 
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Fig.2. Actuarial patient survival from grafting for all patients 
(n-122). recipients of living donor grafts (LD) (n-26), and 
recipients of cadaveric donor grafts (CD) (n-96) 

transplantation was camed out in six patients, who received CD 
grafts. The 128 grafts in elderly patients represented 19Oh of all 
grafts done in Norway during that period (11% of LD grafts and 
24% of CD grafts). 

Transplant patients received prednisolone and azathioprine 
until 1982. As of January 1983, low-dose prednisolone and cy- 
closporin were used in all patients. Actuarial patient and graft 
survival calculations were done using the Kaplan-Meyer method. 

Results 

Patient survival 

The actuarial patient survival for all patients, those 
treated with dialysis only (groups 1 and 2), and 
grafted patients (group3) is shown in Fig.l. In 
Table 2, survival data for the three groups are given 
separately, the results in groups 1 and 2 being near- 
ly identical. Circulatory system disease and infec- 
tions accounted for the majority of deaths in all 
groups (Table 3). The results were independent of 
the graft source (Fig.2) as well as the basic immuno- 
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Fig.3. Actuarial graft survival for first grafts (n-122), living 
donor grafts (LO) (n-26). and cadaveric donor grafts (CD) 
(11-96) 

Table4. Actuarial patient and graft survival (in %) in azathio- 
prine- and cyclosporin-treated recipients of first cadaveric donor 
grafts. h a .  Azathioprine; CyA, cyclosporin; PS, patient survival, 
GS. graft survival 

Aza (n-20) CyA (n=  76) 

PS GS PS GS 
3 months 90 70 82 72 
6 months 80 65 79 71 

12 months 70 60 79 69 
24 months 61 55 68 63 
48 months 51 40 55 50 

Table 5. Causes of graft failure in first transplants and retrans- 
plants 

First transplants (n= 122) 
Died with functioning graft 
Rejection 
Local infection/bleeding 
Nonfunctioning graft 
Recurrent nephritis 

20 
20 
5 
1 
1 

Retransplants (n==6) 
Rejection 3 

suppression regime (Table 4). Patient survival for 
the six regrafted patients was 83% at 12 months. 

Graft survival 

Actuarial graft survival comparing recipients of CD 
and LD grafts (first grafts) is shown in Fig.3, illus- 
trating only small differences between the groups. 
Graft survival at 12 months for the six regrafted pa- 
tients was 67%. The results in first CD grafts were 
independent of the basic immunosuppression used 
(Table 4). Death with a functioning graft and rejec- 
tion were the most frequent causes of graft failure 
(Table 5). 

The survival of these elderly patients (67%, 50%, 
and 31% at 1, 2, and 4years, respectively) is fairly 
similar to that reported as the overall result in treat- 
ment programs based mainly on dialysis [4, 61. Pa- 
tient survival is, of course, heavily dependent on the 
selection criteria for acceptance into RRT pro- 
grams. In this study involving patients at least 
60 years of age, approximately 18/million inhabi- 
tants per year were accepted for RRT, which is a 
relatively high number compared with those in 
other European countries [13]. We think that this in- 
cidence fairly well reflects the actual requirement 
for RRT in our elderly population. All dialysis cen- 
ters in Norway cooperate in a national RRT pro- 
gram with reasonably liberal indications for the ac- 
ceptance of elderly patients. The high mortality in 
groups1 and 2 during the first months of dialysis 
may reflect that liberal criteria were used. RRT is 
freely available, regardless of socioeconomic status, 
and during this 5-year period there were no capacity 
problems. We therefore conclude that our results 
are representative of a treatment program offered to 
the entire uremic population accepted for RRT ac- 
cording to liberal selection criteria. 

The proportion of patients with glomerulone- 
phritis as the primary renal disease was high com- 
pared with other series [8] but of the same magni- 
tude as that reported by Sommer et al. [lo]. Due to 
the low frequency of histological examinations, the 
distinction between glomerulonephritis and renal 
vascular disease (nephrosclerosis) was difficult. The 
RRT program in Norway is based on an active 
transplantation policy, resulting in a high transplan- 
tation rate and a low number of patients on dialysis 
[7]. This was also the case for our elderly patients, in 
two-thirds of whom transplantation was planned. 
Whereas patients 60years of age or older repre- 
sented 39% of all new patients in this period, the 
total of 128 transplantations in this elderly group 
constituted 19% of all transplants carried out in the 
same period. This reflects that, in spite of an active 
attitude toward transplantation in the elderly, a 
greater proportion of elderly patients were allocated 
to long-term dialysis compared with patients under 
the age of 60. Approximately one-third of all elder- 
ly patients were grafted, and only one-half of the 
patients for whom transplants were planned were 
grafted, mainly due to high mortality during the 
waiting time (group2). This may be an argument 
for earlier preparation of the patients for trans- 
plants, aiming at a higher rate of predialytic trans- 
plantation. 

The results of dialysis and transplantation can- 
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not be compared in this study. The selection of 
high-risk patients to group 1 resulted in a high mor- 
tality for long-term dialysis. Moreover, survival on 
dialysis was a selection criterion for the transplant 
patients. However, even beyond the 1st year, trans- 
plant patients had better survival than group 2 pa- 
tients. 

Although liberal acceptance criteria for trans- 
plantation were applied, both patient and graft sur- 
vival were satisfactory, as also were those pre- 
viously reported in smaller series of elderly patients 
[8, 111. Compared with previous reports [3, 81, we 
found only small differences in patient and graft 
survival between the azathioprine- and cyclosporin- 
treated recipients, but the azathioprine-treated 
group was small and the groups were not ran- 
domized. Nonfatal steroid-related complications 
were not recorded; in this respect, the greatest dif- 
ferences can be expected between the low-dose 
prednisolone/cyclosporin and the higher-dose 
prednisolone/azathioprine groups. 

As previously reported by other centers [6, 81, 
cardio/cerebrovascular disease is the most preva- 
lent cause of death. As expected, infections were 
most frequent in the transplant patients. Only 
2%-8% of all deaths were due to the discontinua- 
tion of therapy, most frequent in group 1 (long-term 
dialysis). Kjellstrand et al. [6] have reported that in 
patients over 70, 38% of all deaths were due to the 
discontinuation of dialysis. We cannot explain this 
difference, but varying socioeconomic conditions 
might have played a role. A high proportion of graft 
losses (46%) were due to the death of patients with 
functioning grafts, which might be anticipated in 
this age group. 

The question as to whether or not we can afford 
to offer RRT to aged uremic patients is often dis- 
cussed [2, 131. The results of RRT in elderly patients 
with respect to survival, morbidity, and quality of 
life [5,8,10,12] are encouraging and do not support 
their being denied treatment. Due to difficulties in 
selecting low-risk patients [12], liberal acceptance 
criteria must be applied. Transplantation is by far 
the least costly treatment alternative 19, 131; the 
more a national program incorporates transplanta- 
tion, the more cost-effective it will become. In Nor- 
way, an active program for organ procurement 
combined with the use of living related donors has 
resulted in a high transplantation rate (approxi- 
mately 45/million inhabitants per year), a decline in 
the number of patients on the waiting list for trans- 
plantation, and stabilization of the number of pa- 
tients on dialysis at a low level (approximately 

60/million inhabitants). Without this situation, it 
could have been difficult or impossible for health 
and economic reasons to apply liberal acceptance 
criteria for elderly patients on RRT. 

In this study we did not assess patients’ quality 
of life, but other studies [8] have confirmed the clini- 
cal impression of a superior quality of life for suc- 
cessfully transplanted patients compared with those 
on long-term dialysis, an additional argument sug- 
gesting that early transplantation is the treatment of 
choice for most elderly patients requiring RRT. 
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