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Abstract. The fate of octogenarians reaching end-stage renal
disease (ESRD) is poorly defined, and implicit dialysis ration-
ing may be practiced in this age group. The main objectives of
this study were to analyze the characteristics of pre-ESRD
octogenarians offered dialysis or not and to identify factors
influencing mortality while on dialysis, to improve prognosis
assessment and decision-making. In this single-center cohort,
146 consecutive pre-ESRD octogenarians were referred to a
nephrology unit over a 12-yr period (1989 to 2000). Main
outcome measures were baseline characteristics of patients
offered dialysis and conservative therapy and overall and 1-yr
survival according to effective treatment. A therapeutic deci-
sion was made for 144 patients. Octogenarians who were not
proposed dialysis (n � 37) differed from those who were
proposed dialysis (n � 107) mainly in terms of social isolation
(43.3% versus 14.7%; P � 0.03), late nephrologic referral
(51.4% versus 28.9%; P � 0.01), Karnofsky score (55 � 18
versus 63 � 20; P � 0.03), and diabetic status (22.2% versus
6.5%, P � 0.008). Six patients refused the dialysis proposal.

During the 12-yr observation period, 99 patients died (68.7%).
Median survival was 28.9 mo (95% CI, 24 to 38) in patients
undergoing dialysis, compared with 8.9 mo (95% CI, 4 to 10)
in patients treated conservatively (P � 0.0001). In multivari-
able piecewise Cox analysis, independent predictors of death
within 1 yr on dialysis were poor nutritional status, late refer-
ral, and functional dependence. Included in a survivor function,
these covariates predict groups with low and high 1-yr mor-
tality risk. Beyond 1 yr on dialysis, the only independent
predictor of death was the presence of peripheral vascular
disease. It is concluded that beside a patient’s individual re-
fusal, late referral, social isolation, low functional capacity, and
diabetes may have oriented medical decision toward withhold-
ing dialysis in a significant proportion of pre-ESRD octoge-
narians. Although most patients on dialysis experienced a
substantial prolongation of life, identification of mortality pre-
dictors in this age group should improve the process of deci-
sion-making regarding the expected benefit of renal replace-
ment therapy.

In industrialized countries, nephrologists are currently facing
an increased demand from elderly patients suffering from
end-stage renal disease (ESRD). In 1997 in the United States,
22.7% of incident dialysis patients were aged 75 yr and older
(1). This age segment is the most rapidly growing group among
ESRD patients, with an average annual increase of 14% be-
tween 1988 and 1992 in the United States (1) and 16.3% in
Canada (2). A similar trend has been observed in Europe.
Particularly in our region, the proportion of patients aged 75 yr
or more at the start of dialysis increased from 8.2% in 1989 to
1992 to 21.6% in 1998 (3). Among elderly ESRD patients, the
“old-old” (patients aged 80� yr) raise the most difficult prob-
lems with respect to indication and dialysis therapy manage-
ment because of their frequent, multiple comorbidity and pre-

sumed short life expectancy. Despite this, studies specifically
devoted to octogenarian ESRD patients are few, and their
conclusions are rather discordant. Some of them report a very
poor survival of octogenarians on dialysis, whereas others
report more favorable outcomes. Moreover, specific predictive
factors that could help in deciding whether or not dialysis
would offer pre-ESRD octogenarians a substantial prolonga-
tion of life expectancy with an acceptable quality of life are
lacking. In most industrialized countries, there now exists no
limitation to the acceptance of patients on dialysis based on
age, and the decision to initiate maintenance dialysis is based
exclusively on medical considerations in the best interest of the
patients (4,5). Of note, all published studies suffer an important
selection bias, i.e., they bear only on ESRD patients who were
actually treated by dialysis, whereas nothing is known about
the prevalence and outcome of other octogenarians for whom
dialysis was withheld.

In an effort to comprehensively examine factors associated
with the decision to propose maintenance dialysis for octoge-
narian patients and to identify prognosis markers for survival
on dialysis, we performed a retrospective analysis of a pro-
spectively followed cohort comprised of all consecutive pa-
tients aged 80 yr or more who were referred to our nephrology
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unit for chronic renal failure from January 1989 to December
2000 and who reached ESRD during this period. Our main
purpose was to better define the basis for prognosis assessment
and treatment choice in this particular population.

Materials and Methods
Study Site

The Necker renal unit is based in a University hospital that pro-
vides renal services and regular dialysis for about 1.5 million people
within Paris and its surroundings (Ile-de-France region). Every year,
100 to 120 new patients start dialysis at Necker hospital. Thereafter,
the great majority of them continue dialysis therapy in a public or
private dialysis facility closest to their home. There is no explicit
rationing policy for dialysis access, whatever the patient’s age, pro-
vided they are French citizens or that they benefit from full health
insurance.

Patients Studied
Between January 1, 1989, and December 31, 2000, 146 consecutive

patients (75 men, 71 women, 92.4% White) aged 80 yr or more with
chronic renal failure and creatinine clearance below 10 ml/mn per
1.73 m2 (according to the Cockcroft-Gault formula [6]), thus defining
ESRD, and not yet on dialysis were seen in our renal unit and included
in a computer-based cohort. Diagnosis of chronic renal failure was
based on the patient’s history, ultra-sonogram, and, when available,
renal biopsy or autopsy findings. Patients with acute reversible renal
failure in the absence of previous advanced chronic renal failure,
patients who started dialysis somewhere else and patients who
reached 80 yr of age after dialysis was started were not included. The
decision whether or not to propose dialysis was formally taken in our
weekly dialysis decision meeting, involving the nephrology team, a
social worker, a dietitian, and a psychologist; whenever possible, the
opinions of the patient, relatives, and the family doctor were taken
into consideration. As no formal criteria were available, individual
assessment of predictable benefits was finally used during the meeting
by the nephrology consultant in charge of the patient for decision
regarding dialysis recommendation. In dialyzed patients, hemodialy-
sis prescription was adjusted to achieve a target urea reduction ratio �
65%, adequate fluid balance, and cardiovascular stability. Most pa-
tients had thrice-weekly dialysis sessions, unless sufficient residual
renal function allowed two sessions a week. All hemodialysis sessions
were performed with bicarbonate buffer and high permeability mem-
branes. Patients excluded from or refusing dialysis were maintained
on conservative treatment and continued to benefit from our regular
follow-up in close cooperation with the family doctor. In our institu-
tion, this continued palliative care strategy encompasses management
of fluid overload (with ultrafiltration without dialysis in selected
cases), relief of uremic symptoms, and pain, and also nonpharmaco-
logic supportive measures as well as attention to psychologic, social,
and spiritual concerns. To identify factors that could have influenced
our therapeutic proposals, a comparison between groups was per-
formed on the basis of the intention to propose either dialysis (group
1) or conservative treatment (group 2). Thereafter, survival analysis
only took into account effective treatment (dialysis group and con-
servative group).

Measures, Definitions, and Data Categorization
The day of clinical and laboratory data collection and study entry

(index date) was defined as the first day of dialysis treatment or the
day when a written decision not to perform dialysis was consigned in

the chart. Variables collected were: age, gender, ethnicity, social
support, time of referral, year of referral, use of erythropoietin,
Karnofsky performance status, anthropometric measures and body
mass index, etiology of ESRD, presence or absence of seven major
comorbid conditions associated with dialysis (neoplasia, ischemic
heart disease, congestive heart failure, dysrhythmia, peripheral vas-
cular disease, diabetes, history of stroke, or overt dementia), and
several laboratory parameters. For patients on dialysis, we also re-
corded the type of vascular access and if dialysis was started on
emergency (unplanned) or not.

Ethnicity was either defined as White or non-White. Social isola-
tion was defined by the fact of living alone. Late referral (LR) was
defined as referral to our nephrology unit less than 4 mo before index
date. The Karnofsky performance score (KPS) was determined using
the full ten-point scale (range, 10 to 100). For bivariate and multivar-
iate analysis purpose, the KPS was stratified in three functional
classes: � 80 (patients with normal activity), 50 to 70 (patients
requiring assistance), and � 40 (dependent patients, or requiring
institutional or hospital care). Body mass index (BMI) was defined as
the ratio of weight to height squared. Diagnosis of neoplasia (actual or
past) excluded basal and squamous cell carcinoma of the skin. Isch-
emic heart disease was defined by either (a) coronary artery disease
(documented by coronary angiogram, angina pectoris associated with
ischemic ECG changes, or ischemic scintigraphic changes during a
stress test) or (b) myocardial infarction (documented by history,
Q-waves at ECG, specific area changes at echocardiography, or
myocardial scintigraphy). Congestive heart failure definition included
episode(s) of pulmonary edema, echocardiographic systolic dysfunc-
tion, cardiomegaly documented by echocardiography, or chest x-ray.
Peripheral vascular disease definition included claudication with ab-
sent pulses or history of amputation. Patients were classified into three
groups according to their total number of comorbid conditions: no
comorbidity (0), moderate comorbidity (1 to 2), heavy comorbidity
(� 3 comorbid conditions). Laboratory measurements presented in
this study (hemoglobin, serum potassium, serum phosphate, serum
bicarbonate) were performed in our hospital by use of automated
methods. Throughout the study period, clinical and biologic data at
index date were collected by two permanent investigators on a weekly
basis and computed in our clinical database. Date of death or latest
news were recorded once a year (in April, until April 2001) by four
investigators; two investigators reviewed each death independently
and assigned an underlying cause. Survival duration was measured as
the number of months from index date until death or latest news.

Statistical Analyses
Results are expressed as numerical values and percentages for

categorical variables and as a means (� SD) for continuous variables.
Comparisons of baseline characteristics between groups 1 and 2 were
based on the �2 test for categorical data and t test for continuous data.
Survival curves from date of inclusion to last news were computed
using the life-table method. Because proportional hazard assumptions
were not satisfied for most of the variables, a piecewise Cox model
was fit to study the relationship between patient characteristics (gen-
der, age at inclusion, Karnofsky score, body mass index, need for
dialysis catheter, late referral, coronary artery disease, congestive
heart failure, peripheral vascular disease) and survival. After looking
at survival curves, the observation period was broken up into two
periods (0 to 12 mo and more than 12 mo). Model selection used a
stepwise backward-forward procedure. Results were expressed at the
last step as hazard ratio (HR) and 95% confidence interval (95% CI).
Predictions about survival time for particular sets of covariate values
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were computed and plotted on a graph. All tests were two-sided.
Confidence intervals were given with a type I risk error of 5%.
Statistical analysis was performed using the SAS 8.0 (SAS Inc, Cary,
NC) software package for PC computer.

Results
Patients Studied and Treatment Choice

During the 12-yr observation period, 146 incident octoge-
narians with chronic renal failure and calculated creatinine
clearance �10 ml/mn per 1.73 m2 were followed at our unit.
Two patients, who died before any therapeutic decision could
be made, were not included. Demographic and medical char-
acteristics of the remaining 144 patients included in the study
are shown on Table 1 as a function of the intention to propose
dialysis or not. The medical team recommended dialysis ther-
apy in 107 cases (group 1) and not to perform dialysis but to
follow conservative measures in 37 cases (group 2). We cared
for an increasing number of octogenarian ESRD patients over
time (1989 to 1992, n � 34; 1993 to 1996, n � 48; 1997 to
2000, n � 62); whereas the clinical characteristics of the
patients were comparable in these three “vintages,” the pro-
portion of the patients accepted on dialysis increased with time,
although not significantly (1989 to 1992, 61.8%; 1993 to 1996,
79.2%; 1997 to 2000, 77.4%; P � 0.15). Patients in group 2
had a slightly lower Karnofsky score (55 � 18 versus 63 � 20;
P � 0.03) and were more likely to be socially isolated (P �
0.03), to have been referred late (P � 0.014), or to have
diabetes mellitus (P � 0.008). Although the differences did not
reach statistical significance, the female gender seemed to be
overrepresented in group 2 (P � 0.07). Except for diabetes, the
prevalence of major comorbid conditions did not differ be-
tween the two groups. The causes of ESRD were comparable
in the two groups. Of note, three of the four patients with
polycystic kidneys had a very low functional capacity (KPS �
40) and were not recommended dialysis. The main biologic
consequences of chronic renal failure at inclusion, i.e., anemia
or electrolytic disorders, were not worse for patients in group
2; their calculated creatinine clearance was even slightly higher
than that of patients in group 1 (7.6 � 1 versus 6.5 � 1.9
ml/mn per 1.73 m2; P � 0.01).

Fate of Octogenarians Treated by Dialysis or
Conservative Measures

Although they were offered dialysis therapy, six patients
decided not to enter the dialysis program and were submitted to
conservative measures and regular follow-up similar to group
2 patients. Two patients in the conservative group received one
and three ultrafiltration sessions respectively for an acute fluid
overload episode but were not entered on chronic dialysis.
Therefore, survival analyses based on effective treatments bear
on 101 dialyzed (dialysis group) and 43 nondialyzed patients
(conservative group). No patient was lost to follow-up; two
patients moved to other regions, but information was obtained
via communication with the regions’ renal units. Figure 1
shows the unadjusted survival curves by effective treatment of
renal failure. Median survival was 28.9 mo (95% CI, 24 to 38)
in the dialysis group and 8.9 mo (95% CI, 4 to 10) in the

conservative group (P � 0.0001). The 12 and 24-mo survival
rates were 73.6% and 60% in patients treated by dialysis,
versus 29% and 15% for patients treated conservatively. By the
end of the study, 61 (60.4%) of 101 patients in the dialysis
group and 38 (88.4%) of 43 patients in the conservative group
had died. Causes of death are listed in Table 2.

Prognostic Factors Associated with Survival in
Octogenarians Treated with Dialysis

Figure 2 shows the actuarial survival curves for six categor-
ical variables in the cohort of patients treated by hemodialysis.
The survival curves for the two gender groups suggested a
higher female mortality during the first 2 yr of dialysis therapy
and a lower mortality thereafter (Figure 2a). The difference in
survival was significant (P � 0.03) between dependent patients
(Karnofsky score � 40) and patients only requiring assistance
or carrying normal activity (Karnofsky score 50 to 70 or � 80)
(Figure 2b). Figure 2c shows survival with respect to referral.
The two survival curves did not become parallel until after the
first year, suggesting a short-term negative impact of late
referral. Inversely, the negative effect of peripheral vascular
disease on overall survival (P � 0.055) became obvious after
18 mo of dialysis therapy (Figure 2d). Figures 2e and 2f show
that the presence of overt ischemic heart disease or chronic
cardiac failure did not have a major effect on survival.

As these results suggested a non-proportionality of risks
over time, we constructed a piecewise Cox proportional haz-
ards model to identify factors predicting mortality before and
after the first year of dialysis. Bivariate analysis showed a
negative effect on 12-mo survival of female gender, older age,
late referral, central vein catheter use, decreasing KPS or KPS
� 40 (functional dependence), whereas higher BMI exerted a
protective effect (all P � 0.05; Table 3). Of note, to fit with
linearity assumption, KPS was thereafter expressed only as a
3-class nominal variable. Beyond 12 mo of dialysis therapy,
survival was negatively influenced by the presence of periph-
eral vascular disease and by the presence of more than three
comorbid conditions, whereas female gender exerted a protec-
tive effect. We found no significant effect on survival of year
of referral, ischemic heart disease, cardiac failure, dysrhyth-
mia, cerebrovascular disease, dementia, or cancer. We then
evaluated the joint impact of age, gender, need for dialysis
catheter, late referral, BMI, functional dependence, peripheral
vascular disease, and heavy comorbidity on survival using a
piecewise Cox regression multivariable analysis. Cox models
tested were limited to six potential predictors. After stepwise
regression, age, gender, need for dialysis catheter, and heavy
comorbidity could be excluded; thus, our multivariable model
was finally reduced to four independent predictors of survival
in this population (Table 3). Preserved nutritional status was an
important protective factor during the first year of dialysis in
this model, with a hazard ratio of 0.83, suggesting a reduction
of 17% in the risk of death with each BMI 1-point increase.
During the same time period, the increase in mortality was 2.28
for late referral and 2.34 for functional dependence. Beyond
the first year of dialysis, the increase in mortality was 5.67 for
patients with peripheral vascular disease. Figure 3 shows 1-yr
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survival curves predicted by three significant covariates in the
12-mo multivariate model, i.e. BMI, time to referral, and
functional dependence. According to this predictive model,
1-yr mortality probability would be 15% in a low-risk group

(octogenarians referred early, with BMI � 22 and Karnofsky
score � 40 at the time of dialysis initiation), and as high as
83% in a high-risk group (patients referred late, BMI � 18 and
Karnofsky score � 40).

Table 1. Patient characteristics by intention to propose dialysis (group 1) or conservative measures (group 2)a

Group 1 (n � 107)
n (%) or mean � SD

Group 2 (n � 37)
n (%) or mean � SD P

Inclusion period
1989 to 1992 21 (61.8) 13 (38.2)
1993 to 1996 38 (79.2) 10 (20.8) .15
1997 to 2000 48 (77.4) 14 (22.6)

Demography
age (yr) 83.2 � 2.9 84.1 � 2.9 .12
male gender, % 59 (55.1) 14 (37.8) .07
ethnic minority, % 6 (5.6) 5 (13.5) .12
socially isolated, % 15 (14.7) 16 (43.3) .003

Clinical
late referral (�4 mo) 31 (28.9) 19 (51.4) .014
EPO use before inclusion 24 (22) 8 (23.2) .9
Karnofsky scoreb 63 � 20 55 � 18 .03
body mass index (kg/m2)c 21.8 � 3.3 21.3 � 3 .5

Etiology of ESRD
vascular diseased 63 (58.9) 22 (59.5)
interstitial/obstructive
nephropathy

21 (19.6) 4 (10.8)

diabetic nephropathy 5 (4.7) 4 (10.8)
other chronic glomerulopathy 8 (7.5) 2 (5.4) .27
multiple myeloma 5 (4.7) 1 (2.7)
other systemic disease 3 (2.8) 1 (2.7)
polycystic kidney disease 1 (.9) 3 (8.1)
nephrectomy 1 (.9) 0 (0)

Comorbid conditions
malignancy (actual or past) 13 (12.2) 5 (13.5) .8
ischemic heart disease 45 (42) 18 (48.6) .48
cardiac failure 43 (40.2) 19 (51.4) .24
dysrhythmia 26 (24.3) 10 (27) .74
peripheral vascular disease 23 (21.5) 8 (21.6) .98
sequelae of stroke and/or overt 13 (12.2)/6 (5.6) 8 (21.6)/3 (8.1) .3/.6
dementia
diabetes 7 (6.5) 8 (21.6) .008

Sum of comorbid conditions
0 26 (24.3) 7 (18.9)
1 to 2 59 (55.1) 18 (48.7) .33
�3 22 (20.6) 12 (32.4)

Laboratory tests
hemoglobin (g/dl) 9.7 � 1.5 9.6 � 1.5 .93
serum potassium (mmol/L) 4.5 � 0.7 4.4 � 0.7 .74
serum phosphate (mmol/L) 1.9 � 0.5 1.6 � 0.4 .013
serum bicarbonate (mmol/L) 22.2 � 5.2 22.3 � 3.1 .96

a EPO indicates recombinant erythropoietin; ESRD, end-stage renal disease.
b Data obtained for a subset of the study group (n � 135).
c Excluding hydration problems of ESRD.
d Presumptive diagnosis in most cases, in patients with a history of long-standing hypertension, bilateral small kidneys � renal artery

stenosis, mild or absent proteinuria, blank urinary sediment and no other obvious cause of nephropathy.
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Discussion
Very few studies specifically evaluated indications and re-

sults of maintenance dialysis in elderly patients, and their
conclusions are rather discordant (2,7–17). Moreover, in all
published studies, only patients who actually started dialysis
were considered, whereas no indication was given about those
who reached ESRD but were not referred to a nephrology unit
or were withheld from maintenance therapy, although there is
no formal barrier based on age for accepting older ESRD
patients on a dialysis program in any Western country

(7,8,13,15,18). This cohort of 146 consecutive patients, aged
80 yr or more when reaching ESRD, represents the largest
single-center series of octogenarian uremic patients to date. It
is unique in providing data on characteristics and outcome of
contemporaneous ESRD patients who were not proposed to
enter a dialysis program and who were treated conservatively.
All patients, dialyzed or not, benefited from an homogeneous
management policy over the entire study period, and most
information was recorded prospectively, enabling a satisfac-
tory completion of the data. At this point, we must outline
several age- and location-related specific characteristics of this
ESRD cohort (depicted in Table 1). The high proportion of
White patients and the absence of male predominance may
reflect both the specificity of patient pool in our area and some
survival advantage for female patients in this age group (7,10).
However, ethnicity- or gender-related differences in primary
care management and access to nephrologic referral cannot be
excluded. The low proportion of diabetes in this age segment
(3) may reflect a survival disadvantage of diabetes over other
illnesses leading to ESRD, such as hypertensive nephrosclero-
sis (which accounted here for nearly one half of renal diseases),
or a reluctance of family physicians to refer diabetic patients
with high comorbidity. Moreover, frequent nonreferral of pre-
ESRD octogenarians to nephrologists has been suggested by
surveys conducted in Canada and Europe (19,20). Patient se-

Figure 1. Kaplan-Meier survival curves for patients undergoing dialysis or conservative treatment. Each step represents one death. Number of
patients remaining in analysis at each time point are indicated. Vertical bars indicate censored data.

Table 2. Causes of death

Dialysis Conservative

Number of deaths (%) 61 (60.4) 38 (88.4)
Identified acute vascular event 20 (32.8) 8 (21)
Cancer 12 (19.7) 2 (5.3)
Withdrawal from dialysis or *uremia 10 (16.4) *13 (34.2)
Cardiac failure/pulmonary edema 6 (9.8) 9 (23.7)
Sudden death 7 (11.5) 3 (7.9)
Infection 2 (3.3) 2 (5.3)
Other (suicide, bleeding, iatrogenic

event)
4 (6.6) 1 (2.6)
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lection that may have occurred at the primary care level (i.e.,
deciding who to refer to a nephrologist) is an important limi-
tation in generalizing the results reported in this study. Thus,
our findings cannot be generalized to all pre-ESRD octogenar-
ians and should be restricted to octogenarians referred to the
nephrologist.

In the modern era, there is limited published material of
withholding dialysis from ESRD patients (21). However, this
practice may indeed be quite common in Western countries,
despite the absence of resource rationing (22). Following the

Institute of Medicine’s Committee for the study of the Medi-
care ESRD Program recommendations (23), the Renal Physi-
cians Association (RPA) and the American Society of Nephrol-
ogy (ASN) organized a working group and recently proposed
guidelines for the Shared Decision-Making in the Appropriate
Initiation of and Withdrawal from Dialysis (5,24). Decision-
making applied to pre-ESRD octogenarians in our center fre-
quently led to withholding dialysis (43 [29.8%] of 144 cases).
In our practical experience however, this process was more
asymmetrical than shared. The decision to withhold dialysis

Figure 2. Actuarial survival curves in the group of hemodialyzed patients according to characteristics at inclusion. (a) Effect of gender on
survival. (b) Survival in three groups defined by Karnofsky performance scale. (c) Effect of late referral. (e) Effect of peripheral vascular
disease. (f) Effect of coronary artery disease. (g) Effect of cardiac failure.
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emerged from exclusive patient refusal in only rare circum-
stances (6 [14%] of 43). In most cases, the decision to withhold
dialysis was taken by the Nephrology team (37 [86%] 43
cases); this recommendation —always exposed to and under-
stood by patients and/or relatives — was never disputed, and
there were no legal difficulties or requests for a second medical
opinion. We cannot exclude that patients and/or relatives in
this group had a less confrontational nature and/or different
expectations regarding dialysis.

In the absence of medical octogenarian-specific, evidence-
based indicators of the ability to benefit from dialysis, deciding
whether or not to propose dialysis was a difficult task. Mention
of terminal malignancy, cachexia, and overt dementia were
extremely rare in our cohort, and reasons proposed by the
Nephrology team for not offering dialysis were couched in
very general terms. On the contrary, three main objective
differences emerged when comparing patients who were rec-
ommended to receive dialysis with those who were offered
conservative treatment, i.e., Karnofsky score, social isolation,
and late referral (Table 1). Such differential characteristics may
have influenced part of the Nephrology team’s decision to
propose a conservative treatment. Mean Karnofsky score,
which provides a reliable measure of global health status and
physical disability, was slightly reduced in patients withheld
dialysis. Some other factors frequently correlated with KPS
(such as mental quality of life and cognitive status, economic

and educational levels) were not formally assessed in this
cohort but may well have played a role in the process of
decision-making. Living alone may well have been associated
with a dismal mental perception of the quality of life, with
subsequent shared (medical and patient) unwillingness to ex-
tend one’s lifespan; on the other hand, the presence of dedi-
cated spouse or relatives may have oriented our decision to
starting dialysis in some patients with poor prognosis. Late
referral may also have oriented our choice toward a conserva-
tive treatment. The definition of late referral is arbitrary and
varied among authors (1 d, 1, 3 or 4 mo). With the definition
used in this study (�4 mo), many factors may have oriented
our choice toward dialysis withholding, including expected
greater morbidity and mortality, unplanned emergency work-
load, and maybe less compassion; it is also possible that
decision to perform dialysis in patients referred early (�4 mo)
was made and maintained despite late comorbid events or a late
reduction in functional capacity. Surprisingly, the burden of
most comorbid conditions was comparable in the two groups,
suggesting that comorbidity per se was either not taken into
account for decision-making or appreciated more pejoratively
in the context of low functional score, late referral, or social
isolation. However, these suppositions cannot justify herein the
decisions that were made; our data mainly indicate that with-
holding dialysis in octogenarians was frequent in our center
and that exclusion criteria for dialysis in the absence of formal

Table 3. Bivariable and multivariable piecewise Cox proportional hazards model for mortality predictors during the first year
of dialysis or thereafter

Variable Number at Risk or
Median (range)

Bivariate Analysis Multivariable Analysis

0 to 12 mo
HRa (95% CI)

�12 mo
HRa (95% CI)

0 to 12 mo
HRa (95% CI)

�12 mo
HRa (95% CI)

Gender
male 56 1 1
female 45 2.56 (1.13 to 5.79)b 0.43 (0.20 to 0.91)b

Age at inclusion (yr) 83 (80 to 94) 1.13 (1.01 to 1.27)b 1.00 (0.88 to 1.15)
Year of referral (1989 to 2000) 1996 0.98 (0.89 to 1.08) 0.95 (0.87 to 1.03)
Karnofsky score (full scale) 70 (10 to 100) 0.97 (0.95 to 0.99)c 0.99 (0.97 to 1.01)
Karnofsky functional class

100 to 80 (normal activity) 32 1 1 1 1
70 to 50 (require assistance) 47 1.28 (0.47 to 3.53) 1.53 (0.66 to 3.54) 1 1
40 to 10 (dependent

patients)
22 2.96 (1.05 to 8.33)b 1.83 (0.68 to 4.92) 2.34 (1.00 to 5.50)b 1.00 (0.42 to 2.36)

BMI (per kg/m2) 21.5 (13 to 33.6) 0.84 (0.74 to 0.96)c 1.04 (0.95 to 1.14) 0.83 (0.73 to 0.95)c 1.00 (0.91 to 1.10)
Need for dialysis catheter 41 2.87 (1.29 to 6.39)c 0.59 (0.27 to 1.28)
Unplanned first dialysis 35 1.96 (0.89 to 4.29) 0.74 (0.35 to 1.56)
Late referral 28 2.45 (1.11 to 5.40)b 0.60 (0.25 to 1.46) 2.28 (1.02 to 5.11)b 0.68 (0.26 to 1.77)
Ischemic heart disease 43 0.96 (0.43 to 2.13) 1.05 (0.54 to 2.04)
Congestive heart failure 41 0.75 (0.33 to 1.70) 1.59 (0.80 to 3.14)
Peripheral vascular disease 23 1.15 (0.46 to 2.87) 5.91 (2.73 to 12.83)d 1.03 (0.40 to 2.67) 5.67 (2.45 to 13.11)d

Sum of comorbid conditionse

0 24 1 1
1 to 2 53 0.71 (0.27 to 1.82) 1.68 (0.70 to 4.02)
�3 24 1.10 (0.38 to 3.11) 3.73 (1.28 to 10.91)b

a HR, hazards ratio, related to 1-yr increment for age or year of referral, to 1-kg/m2 increment for BMI (body mass index), or to 1-point
increment in Karnofsky score (full scale); CI, confidence interval.

b P � 0.05.
c P � 0.01.
d P � 0.001.
e Refers to the number of comorbid conditions (listed in Table 1).
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guidelines remained elusive in most cases. We also realize that
marked differences may exist between countries regarding the
rate of elderly patients acceptance on dialysis. It is likely, for
example, that the proportion of octogenarians not offered di-
alysis in the US is not as high as in our study. This may reflect
differences in organization of health care and medical practice,
but also in patient expectations. Thus, our results cannot be
generalized to other countries, where acceptance rates on di-
alysis may be different.

As expected, the survival of patients treated conservatively
was markedly shorter than survival of patients accepted on the
dialysis program (Figure 1). Of note, nearly 60% of deaths in
the conservative group were attributed to uremia or pulmonary
edema (Table 2), suggesting that dialysis therapy, if initiated,
would have prolonged life to some unpredictable extent. In
octogenarian patients accepted on the dialysis program, median
survival was 28.9 mo (95% CI, 24 to 38), which favorably
compares with the results recently reported in several cohorts
of elderly patients treated with hemodialysis (7–10) or perito-
neal dialysis (2,11,12). Such outcomes are much more encour-
aging than those recorded in other reports (13–17). The reasons
for such discrepancy remain unclear, but, at least in Europe, an
independent “center effect” may account for significant differ-
ences in survival among dialysis patients (25). However, it
must be kept in mind that differences between countries re-
garding primary care referral policy and acceptance rate on

dialysis, almost never reported, may account for part of the
observed survival differences. Finally, the 2.4-yr life expect-
ancy offered to our dialyzed octogenarians represents about
one quarter to one third of the life expectancy in the general
population over 80 yr of age reported by the French National
Institute of Statistics and Economic Studies INSEE (26). As in
other reported series, causes of death in our patients were
mainly cardiovascular in origin, but were also frequently due to
malignancy or dialysis withdrawal (7,14).

According to RPA/ASN guidelines, pre-ESRD patients,
and/or their families should receive full information about their
vital prognosis before entering the process of sharing in the
decision as whether to begin dialysis or not (24). However,
these guidelines do not provide specific reliable means for
making an overall prognosis estimate in octogenarians (5).
Among our octogenarian patients, the negative impact of in-
creasing age (�13% increase per year in 1-yr mortality) was
outweighed by other identified prognostic factors, further in-
dicating that age by itself should not be a barrier to nephrologic
referral or dialysis therapy (15). In this cohort, we found that
the prognostic factors influencing short-term and long-term
survival were not the same (Table 3), suggesting nonpropor-
tionality of risks over time. We found that KPS, BMI, and time
to nephrologic referral at index date were major predictors of
1-yr survival in octogenarians on dialysis, a conclusion reached
by other authors in cohort studies composed mainly of younger

Figure 3. Survivor function estimate from month 0 to month 12 depending on covariate values. BMI, body mass index (18 or 22 kg/m2); K,
Karnofsky score; ER, early referral (�4 mo); LR, late referral (�4 mo).
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patients (13,15,27,28). These factors’ impact on survival was
limited to the first year on dialysis and was not maintained
thereafter. However, KPS and/or BMI changes after dialysis
initiation were not measured in our cohort; the impact of these
additional time-dependent covariates on �1 yr survival should
be addressed by future studies. Surprisingly, neither individual
comorbidities (including diabetes) nor a simple comorbidity
score influenced 1-yr survival. Using a different assessment of
comorbidity (i.e., taking severity and not just number of co-
morbid conditions into account) may have yielded different
results. Of note, by using a different definition of late referral
(1 mo) in this cohort, this variable was no more statistically
predictive of 1-yr survival. This variation may reflect either a
loss of statistical power due to the diminution of at-risk patients
(n � 19) or a real difference between being referred �1 or �4
mo before dialysis initiation. This question will be ideally
resolved by future studies, comprising larger cohorts.

Our simple comorbidity assessment did not mask the strong
negative prognostic influence of peripheral vascular disease
(PVD) and high comorbidity score on long-term survival (more
than year on dialysis). Interestingly, PVD alone accounted for
50% of the variance of the comorbidity score, and being more
closely related than the latest to �1-yr survival, was kept in the
final multivariate model (Table 3). The strong impact of PVD
on survival has been outlined by other studies in younger
dialysis patients as well as in the general population (15,29,30).
It is also possible that other comorbid conditions (mostly
cardiovascular and neoplastic) progressively worsened after
dialysis initiation, resulting ultimately in delayed mortality.

Finally, our opinion is that the most convenient way to provide
prognosis information to patients and/or families when discussing
inclusion or exclusion for dialysis is risk classification related to
1-yr survival. However, the two main available risk categorization
protocols for dialysis patients were not specifically designed for
octogenarians (13,31). Application of the criteria proposed by
Khan et al. (31) to our cohort, for example, would lead to
inclusion of all patients in a high-risk group, i.e., a 1-yr survival
rate of 73.6%. Our predictive model (Figure 3), based on three
simple covariates (BMI, time to referral, Karnofsky score), delin-
eates several groups, including a low-risk group (1-yr survival
probability, 85%) and a high-risk group (1-yr survival probability,
18%). We currently use the above risk classification curves re-
lated to 1-yr survival for individual assessment of survival prob-
ability on dialysis among pre-ESRD octogenarians, with adjust-
ment when the patient’s calculated BMI is different from 18 or 22.
Our opinion is not to systematically withhold dialysis in all
high-risk patients, whose benefit would be debatable because
expected financial savings would be minimal, and such an attitude
would sacrifice some long-term survivors (13). Rather, we hope
that a precise estimation of the expected prolongation of life will
help physicians and patients make the appropriate decisions. In
addition to life duration, most elderly patients, and their families
and physicians as well, wish to consider the predictable quality of
life before expressing their decision regarding dialysis. Our study
does not provide data on this issue, but a formal assessment of the
quality of life using the SF 36 questionnaire was used in a
prospective cohort study in ESRD patients aged �70 yr on

dialysis in the London area (15). Surprisingly, the scores of mental
quality of life in incident and prevalent elderly patients on dialysis
were not significantly different from those of elderly people in the
general UK or US populations, whereas scores of physical quality
of life were significantly lower. However, specific data on octo-
genarians and criteria predicting an improved or reduced quality
of life after dialysis initiation are not available at the moment and
will require further investigation. When undecided patients pose
this question, we feel that a time-limited dialysis trial should be
proposed.

Identification of social isolation and late referral as baseline
characteristics of patients who were not offered dialysis sug-
gest that, besides physicians and patients, an involvement of
social workers and primary healthcare professionals may op-
timize the decision-making process in elderly ERSD patients.
Interventions by social workers to minimize the consequences
of social isolation could help physicians and patients consider
prolongation of life differently. The education of primary
healthcare professionals regarding the importance of early re-
ferral of elderly patients with renal disease could, as suggested
by our data, both influence decision-making toward offering
dialysis and positively influence outcome after dialysis initia-
tion. We also hope that encouraging median survival reported
in this study will minimize non-referral of pre-ESRD octoge-
narians to nephrologists.
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