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 ABSTRACT

The quality of pre-dialysis care of chronic kidney patients has been shown to be associated with the 
outcome after renal replacement therapy. Referral to the nephrologist should be done on time. The renal 
care team has the best expertise to prepare patients to start dialysis, treat progression factors and com-
plications of end-stage renal disease. The initiation of dialysis must be prepared and decided previously, 
and the choice of the dialysis modality discussed with the patients and their families, whenever possible. 
The establishment of a permanent dialysis access is crucial. The renal function at which patients must start 
treatment is under discussion. Probably the medical related conditions are more important than the level 
of renal function itself.
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 RESUMO

A qualidade dos cuidados pré-diálise está associada com a morbilidade e mortalidade dos doentes, após 
o início da terapêutica de substituição renal. A referenciação aos Serviços de Nefrologia deve pois ser 
atempada. As equipas de Nefrologia são as mais capazes no sentido de preparar os doentes para a tera-
pêutica dialítica, tratar os fatores de progressão da doença renal crónica e as complicações da doença renal 
crónica avançada. O início de diálise deve ser preparado e decidido previamente e, sempre que possível, 
a escolha da modalidade de tratamento discutida com o doente e a sua família. A construção de um acesso 
de diálise permanente é fundamental. O nível de função renal com a qual se deve iniciar terapêutica dialítica 
é motivo de atual de discussão. Seguramente que as morbilidades associadas à doença renal crónica terão 
maior relevância em termos de resultados, do que a função renal por si só.
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 INTRODUCTION

The best timing for dialysis initiation has been 
subject of concern within the nephrology community 
in the last decades. Despite the advances in the 
treatment of end-stage chronic renal disease (ESRD), 
evidence from clinical practice has demonstrated that 
the morbidity and mortality rates remain high1.

More important than time, in terms of glomerular 
filtration rate (GFR), is the patient’s health condition 
that defines survival2. Early referral to the nephrolo-
gist and the type of vascular access at the beginning 
of renal replacement therapy (RRT) are relevant fac-
tors associated with survival 3,4.

The aim of this article is to discuss the appropri-
ate time to start dialysis. It will be also suggested 
the way patients must be cared for to start dialysis 
in the best conditions and discussed the appropriate 
modality options.

 BEFORE DIALYSIS

Dialysis gives an opportunity to chronic kidney 
disease (CKD) patients to extend their lives, despite 
an overall mortality far in excess of the general 
population5. Ideally, patients in advanced stages of 
their disease should be adequately prepared for 
dialysis. Therefore, a timely referral to nephrology 
is crucial, since an early referral and the quality of 
pre-dialysis care have been strongly correlated to 
the outcome after beginning RRT5-7.

The definition of early referral varies in the litera-
ture from 1 to more than 12 months prior to RRT4. 
The Kidney Disease Outcomes Quality Initiative 
(KDOQI) guidelines recommend consultation and/or 
co-management with a kidney disease care team 
during CKD stage 3 and referral to a nephrologist 
in stage 48. In our opinion, referral of CKD patients 
to the nephrologist should be done earlier, at stage 
3, since these patients already need specialized 
nephrology care4. Indeed, nephrologists have better 
expertise to prepare patients for RRT, treat progres-
sion factors and also complications associated with 
advanced CKD9. More recently, Kidney Disease: 
Improving Global Outcome (KDIGO) guidelines also 
identified several factors associated with CKD 

progression that we should not overlook, such as 
the cause of CKD, level of GFR, albuminuria, age, 
sex, ethnicity, elevated blood pressure, hyperglycae-
mia, dyslipidaemia, smoking, obesity, history of 
cardiovascular disease and ongoing exposure to 
nephrotoxic agents10.

Several studies also have shown that frequent6,9 
and optimal pre-dialysis care are associated with 
improved short- and long-term survival, being a valu-
able cost-effective measure to improve outcomes9,11. 
Conversely, late referral, generally defined as less 
than 1 to 4 months prior to RRT initiation9, was 
shown to be an independent risk factor for early 
mortality on dialysis9 and is also associated with 
greater morbidity, lower quality of life, increased 
costs and duration of hospital stay, more temporary 
vascular access, increased need for urgent dialysis 
and suboptimal management of end-stage renal dis-
ease and its systemic consequences4,9,12,13. In our 
department, there is a specialized pre-dialysis pro-
gramme, with a multidisciplinary team, aimed at an 
integrated preparation to RRT in patients already in 
CKD stage 4 or 5. In our experience, patients fol-
lowed in this programme start dialysis in better health 
condition and more often with a definitive vascular 
access (unpublished data).

Early care will also retard CKD progression, delay-
ing the onset of RRT by correcting several factors 
associated with a faster progression of CKD abnor-
malities, such as hypertension and proteinuria6,9. 
There are other factors, such as anaemia, hyperuri-
caemia and mineral abnormalities, whose control is 
not obviously proven to retard renal insufficiency10.

To prevent CKD progression and lower the cardio-
vascular risk, KDIGO guidelines propose a multifacto-
rial intervention with angiotensin-receptor blocker 
(ARB) or angiotensin-converting enzyme inhibitor 
(ACEI) in diabetic adults with CKD and urine albumin 
excretion ≥ 30 mg/24 hours, or in non-diabetic adults 
with CKD and urine albumin excretion ≥ 300 mg/24 
hours10. Those guidelines also advise that in the 
presence of micro-albuminuria the blood pressure 
target should be lower (BP < 130/80 mmHg)10.

From a nutritional point of view, a reduced protein 
intake (0.8g/Kg/day) is recommended in CKD stages 
4 and 510. In diabetic patients, to delay the progres-
sion of micro vascular complications, a target 
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haemoglobin A1c about 7% is advised10. However, 
a higher target is tolerated in patients with co-mor-
bidities or limited life expectancy and risk of hypo-
glycaemia10. KDIGO also recommend lowering salt 
intake to 2g per day of sodium unless contraindi-
cated10. The use of statins, in earlier stages of CKD, 
has also been shown to decrease cardiovascular 
mortality after dialysis initiation, but the slowing 
down of renal failure is not obvious, with these 
agents, in randomized controlled trials14. There is 
insufficient evidence that lowering serum uric acid 
slows the progression of CKD, and, in consequence, 
the use of these agents is not recommended10.

In our unit, those nutritional targets described 
above are achieved with the support of a nutritionist 
integrated in the multidisciplinary team. We follow 
the KDIGO recommendations and our patients receive 
expert dietary advice and information in the context 
of an education programme, tailored to the severity 
of CKD10. Lifestyle changes are not forgotten and 
physical activity compatible with the cardiovascular 
status and tolerance is encouraged. We also strongly 
advise against smoking habits and encourage smok-
ers to attend the tobacco cessation clinic.

There are several complications associated with 
loss of kidney function, anaemia, mineral bone 
changes and cardiovascular complications being the 
most important issues that must be managed by the 
pre-dialysis team9. The prevalence of anaemia 
increases as GFR declines10, contributing to left ven-
tricular failure, congestive heart failure, cognitive 
impairment and lower quality of life9. In the last 30 
years, a major transition occurred in the treatment 
approach of CKD-related anaemia. The advent of 
erythropoietin therapy was a remarkable break-
through regarding the management of CKD patients10. 
Nevertheless, the appropriate haemoglobin target, 
in pre-dialysis stages, is still under discussion. Recent 
studies have consistently shown that the normaliza-
tion of haemoglobin level may have detrimental 
effects9 and, consequently, erythropoietin should be 
used only when haemoglobin is lower than 10 g/dl 
and discontinued when haemoglobin rises above 
11.5g/dl10.

Chronic kidney disease-mineral bone disorder is 
a systemic condition characterized by abnormalities 
in bone and mineral metabolism and extra-skeletal 
calcifications that can cause fractures, bone pain, 

vascular calcification, cardiovascular disease, and 
ultimately, death9. KDIGO guidelines suggest the 
regular evaluation of phosphorous, calcium, vitamin 
D and parathyroid hormone (PTH) levels in stages 
3 to 5 of CKD10. It is also recommended that phos-
phorous and calcium levels should be maintained in 
the normal range. Regarding PTH, its optimal level 
is not known and the prescription of vitamin D sup-
plements or analogues is not advised in CKD patients 
not on dialysis, in the absence of suspected or docu-
mented deficiency10.

Cardiovascular disease must be a matter of great 
concern when dealing with CKD patients. It is the 
main cause of morbidity and mortality in dialysis 
patients9.

Hypertension, a cause and consequence of CKD, 
must be preferentially managed with an ACEI or ARB, 
as these drugs show clear benefits, regarding the 
progression of renal failure and cardiovascular out-
comes10. We also suggest a thorough cardiovascular 
assessment, if possible, since it will save time if the 
patient is a candidate for kidney transplantation. 
This cardiovascular evaluation is also easier to be 
performed before the dialysis initiation.

In the pre-dialysis programme it is also necessary 
to educate the patient regarding potential nephrotoxic 
agents like non-adjusted or prescribed medications, 
metformin, antibiotics, non-steroid anti-inflammatory 
drugs and radio contrast agents, among others10.

Chronic kidney disease patients also have more 
risk of infection and KDIGO guidelines recommend 
annual influenza vaccine, polyvalent pneumococcal 
vaccine and immunization against hepatitis B10. This 
last immunization shows greater success when done 
in the pre-dialysis period15.

Preparation for dialysis should begin early enough 
to inform patients about the available modalities, 
their risks and benefits16. The establishment of a 
permanent functioning access is crucial. In peritoneal 
dialysis (PD), timely insertion of a peritoneal catheter 
with adequate PD training is required, and in patients 
choosing haemodialysis (HD), early creation and 
maturation of an arteriovenous vascular access is 
mandatory, when possible11,12,16-18. The arteriovenous 
fistula is considered the vascular access of choice8,10, 
since it confers benefits, after HD initiation, in terms 
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of morbidity and mortality. Central venous catheters 
are associated with significantly higher rates of infec-
tious complications, as well as more long-term non-
infectious complications, compared with permanent 
vascular access7.

The two dialytic modalities, HD and PD, show a 
considerable variety of distribution both within and 
between different countries19,20 suggesting a strong 
influence of non-medical factors20,21. In the United 
States, the current modality split is approximately 
93% HD and 7% PD17. In Portugal, the distribution 
is similar with 9.5% of CKD patients on PD in 2012 
(Portuguese Society of Nephrology Registry).

Although PD continues to be underutilized in many 
countries18, starting patients on PD as their initial 
treatment modality seems to be appropriate. The con-
cept “PD first” implies that, when feasible, PD should 
be offered as the first dialytic modality18. Peritoneal 
dialysis and haemodialysis should be considered 
complementary rather than opponent techniques. It 
must be kept in mind the long-term goals of the 
patient18,22, and PD as the initial treatment modality 
seems appropriate for several reasons. It preserves 
better residual renal function21, has the convenience 
of home therapy, has a flexible schedule, increases 
freedom and improves quality of life18. Dialytic thera-
pies still inflict a tremendous burden on health care 
resources around the world and PD has shown to be 
less expensive than HD as the initial renal replacement 
modality choice in most countries17,21. Nephrologists 
should take into account all the advantages and dis-
advantages of both PD and HD, in order to best meet 
the needs of the patient. Such a balanced approach 
will lead to longer patient survival, with improved 
quality of life at a lower cost22.

It is important to notice that older age should not 
have a crucial importance in the choice of the dialytic 
modality. In fact, surveys have shown that age per se 
is not a contraindication for PD – In older patients it 
can provide better hemodynamic stability, steady-state 
metabolic control and hypertension control. On the 
other hand, permanent vascular access can be prob-
lematic in the elderly. However, the associated morbid-
ity and social conditions that go along with ageing 
can make home dialysis more difficult. The dialysis 
modality choice in elderly patients should be individu-
alized, dependent on the co-morbidity, cognitive func-
tion, social support and functional status23.

In our region, Algarve, we achieved 12% prevalence 
on peritoneal dialysis in the year 2000, but nowadays, 
although the continuous efforts of our renal team in 
“Low Clearance” clinic, we only have 5% of patients 
on PD. This low prevalence in PD is probably related 
to the high prevalence of old patients without familiar 
or social support and, in contrast, our sunny coastal 
region takes away the younger patients from this 
modality for social and leisure reasons.

 WHEN TO START DIALYSIS

In recent years, the appropriate moment to begin 
dialysis treatment has been the object of debate in 
the nephrology literature. This discussion involves 
not only time in terms of renal function, but also 
time in terms of patient morbidity.

Dialysis therapy evolved from a lifesaving therapy, 
in the 1960s, to a true chronic therapy that prolongs 
the life of chronic kidney patients with an acceptable 
quality24. At the same time, the better availability 
of treatment, the increased population longevity and 
the Western diabetes and hypertension pandemic, 
contributed to the huge increment of patients on 
dialysis therapy, since the early days.

The right time to start dialysis has been a matter 
of debate, not only due to its possible relationship 
with morbidity and mortality, but also for economic 
reasons25,26.

The advantages of an early start were first pro-
posed by Bonomini and colleagues in the late 
1970s27. In their study, patients that initiated RRT 
with higher glomerular filtration rate (GFR), showed 
a 12-year better survival (77% vs. 51%). However, 
the authors did not adjust the survival rate for age 
and comorbidities. These results have been confirmed 
by Korevaar and co-workers28. These investigators 
found an increased risk, not statistically significant, 
for late starters (75% vs. 84% survival), with an 
adjusted HR of 1.66 (CI0.95 – 2.66). On the contrary, 
some authors also showed that early starters have 
lower survival29-31. In a retrospective study, including 
patients (n = 275) followed after an estimated GFR 
of 20 ml/min, Traynor et al. verified that early dialysis 
starters had an increased risk of death (HR, 1.1)29. 
Also in a retrospective analysis, using the US Renal 
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Data System database, from 1995 to 2006, Wright 
et al. divided the population into two groups: those 
who started dialysis with an estimated (eGFR) > 15 
ml/min (n = 99 231) and those who began with an 
eGFR < 5 ml/min (n = 113 510). Compared with the 
reference group (GFR > 5 and < 10 ml/min), the early 
starters showed an increased mortality (HR, 1.44) 
and the late starters a decreased mortality (HR, 
0.88)30. Finally, in a review article, Rosansky et al. 
examined US dialysis data and publications relevant 
to the early vs. late start phenomenon. They con-
cluded that mortality while on dialysis therapy may 
be higher in those subjects with early start and that 
the comorbidities present at the time of dialysis 
initiation do not appear to be a major driving force 
for early start patients31. In their opinion, comorbidi-
ties in the early start group also do not explain the 
excess in mortality31.

Notwithstanding, the evidence demonstrates that 
patients initiate RRT at higher GFRs, in the last 
decades32. The percentage of starters with GFR > 10 
ml/min in diabetic and non-diabetic patients rose 
from 25% to 55% and from 16% to 48%, respectively, 
between 1996 and 2008 in the USA33. In Canada, 
between 2001 and 2007, the mean estimated GFR, 
at the beginning of dialysis, increased from 9.3 to 
10.2 ml/min, and the proportion of early starters 
(defined as those with GFR > 10.5 ml/min) increased 
from 28% to 36%34. In a study including nine Euro-
pean Registries, it was also found that the eGFR at 
the beginning of dialysis increased between 1999 
and 2003, from 7.9 to 8.6 ml/min35.

Further than these undeniable data, we must be 
cautious when analysing the influence of the GFR at 
the beginning of dialysis treatment on mortality.

First of all, most of the studies were observational 
or retrospective. There is one single prospective, 
randomized, controlled study that deserves special 
attention36. We will discuss it below. Second, the 
renal function (GFR) was not measured, but rather 
estimated in the majority of the studies. We think 
that this is the major limitation of all clinical studies, 
including the IDEAL36. As pointed out by Botev et 
al., the MDRD or Cockcroft-Gault (CG) equations have 
limitations for correct estimation of the GFR37. They 
estimated GFR by those formulas and compared them 
with inulin measured GFR in 2208 patients. The per-
formance of both formulas was evaluated in the five 

CKD stages. The ability of MDRD and CG equations 
to precisely classify the patients in stage 5, was only 
60% and 43.8%, respectively. Moreover, in stage 
five, MDRD and CG clearly overestimated the true 
GFR37. The estimated GFR uses the creatinine in the 
denominator of the equation. Consequently, patients 
with low muscle mass will have higher estimated 
GFR values. Accordingly, there is an inverse relation-
ship between muscle mass and eGFR, but not with 
measured GFR (mGFR)38. The investigators of the 
NECOSAD Group concluded that “estimation of GFR 
by equations using plasma creatinine in the denomi-
nator cannot be used for this purpose in patients 
with ESRD, because the effect of GFR on plasma 
creatinine is overruled by that of muscle mass”. In 
view of that, it is not a surprise that measured renal 
function at the initiation of dialysis was not correlated 
with mortality, contrary to eGFR (higher levels associ-
ated with increased mortality)38. Third, one important 
bias is introduced by the fact that older patients, 
with higher comorbidities, start dialysis earlier34,39. 
Furthermore, in a recent meta-analysis that included 
15 cohorts (n = 1,079,917), it was found that higher 
eGFR was associated with increased mortality, only 
in haemodialysis patients, not in peritoneal patients40. 
In this same analysis, conversely, in those studies 
that measured the GFR, early starting was associated 
with decreased mortality40.

The only prospective, randomized study that 
addressed the question of the relationship between 
time of initiation of dialysis and mortality was the 
IDEAL study36. There was no difference, regarding 
survival, between early and late starters, in this study. 
Additionally there were some facts that influenced 
the final results. First of all, 76% of the patients 
randomized to the late start group began dialysis 
before time. Once it was used the eGFR, patients 
with lower muscle mass and fluid overload had nec-
essarily higher eGFR. At the beginning of treatment, 
early and late starters showed an eGFR of 9.0 and 
7.2 ml/min, respectively, far from the study initial 
targets. What could happen to the late starters if 
they began dialysis with an eGFR between 5 and 7 
ml/min as was decided previously?

As far as we know, there is no clear evidence that 
GFR level at the beginning of dialysis, is indepen-
dently related to morbidity and mortality. There are 
many observational and retrospective studies and 
most of them make use of an inadequate method 
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to measure renal function. The unique prospective, 
randomized study failed, possibly due to its design 
and/or evolution.

However, regarding the guidelines, the EBPG (Euro-
pean Best Practice Guidelines) and the UK guidelines 
recommend the initiation of treatment when the GFR 
is below 15 ml/min, and never to start, if possible. 
with a GFR < 6 ml/min41,42. The KDOQI and CARI 
advocate the initiation when GFR is around 10 ml/
min43,44 and the Canadian guidelines do not propose 
any specific GFR value45.

Concerning clinical indications to start dialysis, 
there are clear ones, known by all nephrologists, 
such as: fluid overload, uremic pericarditis, resistant 
hyperkalemia, or coagulopathy. In our opinion, it is 
dangerous and unethical to wait for such late uremic 
signs and symptoms to start dialysis treatment. There 
are other symptoms, like nausea, vomiting and dete-
rioration of the nutritional status that can be used 
to orientate the beginning of dialysis, and are used 
by most nephrologists. However, nephrologists are 
also sensible to the GFR level and use it as an indi-
cator to start dialysis46. In terms of GFR, undoubtedly 
it is necessary more research in the field. We do not 
have any objective score to measure uraemia that 
could be used to initiate RRT56. The measurement 
of renal function is clearly advised by EBPG, instead 
of eGFR. Consequently, randomized controlled studies 
must be carried out appropriately, without the bias 
introduced in the IDEAL study and using probably a 
composite uraemic score (clinical plus mGFR) as sug-
gested by Tattersall and colleagues47.

The correct time to initiate dialysis is under debate, 
also because of economic issues. The cost-effective-
ness of early dialysis was evaluated in the IDEAL 
study. It was found that direct dialysis costs were 
clearly higher in the early start group48. Nevertheless, 
a higher total costs to the health care system of early 
dialysis initiation has never been demonstrated.

The purpose of this article was to discuss how 
patients must be cared for before dialysis and that 
a true alternative must be offered in terms of dialysis 
modality. We also gave our point of view regarding 
the early vs. late renal replacement therapy initiation 
issue. In our opinion, we should support the “PD 
first” concept and, at the same time, not decide to 
treat late based in the statement “that it is not bad 

and it is less expensive”. The risk to select this way 
is to treat later (and worse) the old and the frail! 
Even though there are supporters of the non-dialytic 
management for elderly renal patients49, the evi-
dence, at least in terms of survival, is that dialysis 
is better than conservative treatment50.
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