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ABSTRACT
Introduction: Survival rates of haemodialysis patients have increased worldwide over the last decade. The
purposes of this study were to analyze the 10‑year survival rate and to identify mortality risk factors in a Portuguese cohort.
Subjects and Methods: Data was collected from 273 incident patients on facility haemodialysis treatments
between 2005 and 2015. Sociodemographic data, medical history, clinical and analytic parameters were collected.
A statistical analysis using Kaplan‑Meier survival analysis and Cox regression were performed.
Results: Median age was 71 ± 15.5 [22; 91] years, 56.8% were male. Fistula was the first access in 68.5%.
Median survival rate was 89 ± 8.8 months. There were 93 deaths (34%). Of the 23 deaths occurring in the first
year, 65% (n=15) were during the first 90 days. Mortality risk factors were residence in a nursing home (OR 2.8;
p<0.05), coronary heart disease (OR 2.3; p<0.05), central venous catheter use (OR 2.1; p<0.05), history of hospitalizations in year prior to dialysis admission (OR 1.9; p<0.05) and advanced age (OR 1.5; p<0.05).
Conclusions: Patients starting haemodialysis in the last decade are mainly elderly and have a prolonged lifespan, reflecting good levels of care. Functional status and dependence, extremes of age, central venous catheter
use and high cardiovascular burden are related with greater mortality and should prompt consideration for a
more conservative approach.
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INTRODUCTION

SUBJECTS AND METHODS


Survival rates of haemodialysis patients are increasing worldwide. The global two‑year survival rate of
incident haemodialysis patients increased from 80.6%
to 82.2% between 2006 and 2010 in Europe1. A 21%
reduction in mortality of patients on facility haemodialysis therapy between 2008 and 2012 compared
to 1998 to 2002 was shown in a recent analysis of
ANZDATA registry2. Similarly, a decrease in mortality
of more than 19% from 2003 to 2011 was reported
from Medicare and Medicaid centres in the USA3. This
study´s aims were to analyze the 10‑year survival rate
and to identify risk factors for mortality in a Portuguese cohort.

Data from all incident patients in a Portuguese haemodialysis facility between 2005 and 2015 were
retrieved using the IT system. Sociodemographic data,
functional status, medical history, health resource use,
institutionalization, dialysis‑related information and
laboratory data were collected.
Patient characteristics were analyzed by standard
descriptive statistics. Kolmogorov‑Smirnov test was used
to test normality distribution of variables. A Kaplan
‑Meier survival analysis was made, taking into account
as competing risk events renal transplantation, transfer
to another facility and switch to peritoneal dialysis.
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Estimates of cumulative incidence function were calculated and survival probabilities were compared using
the log‑rank test. Cox regression models were then
performed and fitted using backward elimination method to develop the final multivariate model which included all variables with p values < 0.05. All analyses were
performed using SPSS Statistics software v19.0.

Median survival rate was 89 ± 8.8 months (95% confidence interval [71.6‑106.4]) (figure 1). Cumulative survival
rates at 2, 5 and 10 years were 93.4%, 90.6% and 83.5%.
Figure 1
Cumulative survival of patients over the months

Characteristics of patients


A total of 273 patients were included, one patient
black and the others Caucasian. Male patients were
56.8%. Global median age was 71 ± 15.5 [22; 91] years,
male median age was 70 ± 16.3 [22; 91] years and
female median age was 72 ± 14 [22; 89] years. Table 1
summarizes patients’ main characteristics.

Cumulative survival

RESULTS

Table I

Time (months)

Main characteristics of patients
Characteristic

%

Comorbidities
Hypertension
Diabetes mellitus
Congestive heart failure
Coronary heart disease
Cerebrovascular disease
Cancer

–
81.7%
39.9%
26.4%
25.6%
16.1%
15%

Aetiology of chronic kidney disease
Diabetic nephropathy
Undetermined
Chronic glomerulonephritis
Others
Ischaemic nephropathy

–
35.1%
24.5%
19%
14.8%
6.6%

Vascular access at first dialysis
Arteriovenous fistula
Central venous catheter

–
68.5%
31.5%

Functional status
Assistance in daily living
Residence in a nursing home

–
24.5%
4.4%

Health resource use
Hospitalized >1x for > 1 month in year before admission
Albumin level low (< 3.5 g/dL) or unknown

–
36.3%
29.3%

Twenty‑three deaths (24.7%) occurred in the first year
of dialysis, which was the year with the highest mortality
rate. Of these 23 deaths, 15 occurred in the first three
months (65%). Those who died in this early period were
mostly men (n=10; 3.6%), with median age 73.5 ± 6.82
years. About 46.7% were dependent; 13.3% lived in nursing
homes and 80% had had hospitalizations in previous year.
Cardiovascular comorbidities were frequent: hypertension
(66.7%), diabetes mellitus (60%), coronary heart disease
(60%), congestive heart failure (40%). Central vascular
catheter (CVC) was the first access in 60% of patients.
Risk Factors for Mortality


Variables associated with poor survival are described
in table II and survival curves are expressed in figure 2.
Residence in nursing home was the major risk factor.
Table II

Outcomes


Median follow‑up time was 44.9 ± 36.3 months.
Death was the main cause of loss of follow‑up (n=93;
34.1%), followed by renal transplantation (n= 41; 15%),
transfer to other facility (n=10; 3.7%) or switch to peritoneal dialysis (n=3; 1.1%).
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Risk factors for mortality
Risk factor

Odds Ratio

p value

Residence in a nursing home

2.8

0.01

Coronary heart disease

2.3

0.003

CVC as a first access

2.1

0.001

Hospitalized >1x for > 1 month in year before admission
Age ≥ 75 years

1.9
1.5

0.005
0.05
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Figure 2

Age < 75 years

Cumulative survival

Cumulative survival

Cumulative survival over the months according to mortality risk factors
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CVC as first access
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DISCUSSION
Major findings of our study were: 1) older age of
patients starting haemodialysis; 2) outcomes comparable between genders despite male prevalence; 3)
predominance of fistula as the first vascular access; 4)
importance of cardiovascular burden and functional
status in mortality; 5) high early mortality rates (first 3
months) in elderly; 6) prolonged lifespan of patients.
We will discuss each of these findings.
Age of patients starting dialysis is increasing. An age
range between 54 years in UK to 62.4 years in Italy was
shown in 20046 and a mean age superior to 60 years was
already reported by 2013 ERA‑EDTA Registry Annual
Report7. The rise in the population´s average age, improvements in disease management, prolonged survival of
patients with chronic illnesses and policies accepting older
and polymorbid patients for haemodialysis contributed
to an older age at time of starting dialysis4,5.
There is a male predominance among incident haemodialysis patients, as reported in the DOPPs study5,
where males were 59% of patients, and in other
cohorts4,8,9. However, as in this study, outcomes were
comparable between genders.
Use of CVC as a vascular access for dialysis is independently associated with greater mortality risk. The
NKF KDOQI10 goal of prevalent functional fistula placement rate of greater than 65% of patients was achieved
in this cohort and improved survival rates.
As in other cohorts, there was a high prevalence of
cardiovascular comorbidities and coronary heart disease was associated with a 2.3 times higher risk for
mortality. It is one of the most important diseases to
put under tight control and vigilance and improvements
in vascular calcification and dialysis efficacy help to
reduce associated morbidity and mortality11.
Residence in a nursing home and history of hospitalizations in the year before admission to a dialysis
programme were associated with greater mortality risk.
A posterior analysis from the DOPPs study12 showed
similar results, with a strong association between
greater functional dependence and mortality, dialysis
withdrawal and time to first hospitalization.
There was a high mortality in the first three months.
Patients who died were older, more dependent and had
severe disease. In fact, worldwide, mortality risk is high
soon after initiation of haemodialysis13. The first 90 days
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of treatment is a critical period of physical and psychological adaptation and the choice of modality may not
yet be definitive. In 2007, Bradbury et al.14 identified
factors associated with early mortality: older age, CVC
use, low serum albumin levels (<3.5 g/dL) and phosphorous levels (<3.5 mg/dL) and inadequate predialysis nephrology care. Those findings should prompt a careful evaluation of current dialysis initiation practices. A conservative
approach with improvement of functional status for those
at extremes of age, with high dependency and multiple
comorbidities may provide better quality of life.
Prolonged lifespan of patients is probably associated
with technical and procedural innovations in dialysis
therapy, better control and treatment of diabetes and
cardiovascular complications along with general medical treatment options, with development of new medications having beneficial effects on morbidity and
mortality. A holistic approach, patient‑centred, with
involvement of a multidisciplinary team of care may
also made the difference4,11‑14.
This study is based on a single‑centre experience,
so further investigations are necessary in order to determine if the results are applicable to all Portuguese
haemodialysis patients. However, this study covers a
period of time of ten years and to our best knowledge,
this is the only published Portuguese study to date to
cover such a large time span.

CONCLUSIONS
Characteristics of haemodialysis patients in Portugal
are probably changing. More elderly patients being on
dialysis and a prolonged lifespan may be attributable
to the better survival of individuals with cardiovascular
and metabolic complications, as well as medical and
technical advances in dialysis therapy and better vascular access care. Accepting older and polymorbid
patients for dialysis is a challenge for the multidisciplinary care team in order to reduce early mortality rates.
The need for reassessment of current dialysis initiation
practices is strengthened, helping to design future
developments to face increasing prevalence of this
epidemic disease.
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