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Abstract

The transition from an advanced stage of chronic kidney disease to the regular dialysis treatment is a crucial moment not only for the patient but also for 
the nephrologist who is responsible for assessing when the most suitable time to start renal replacement therapy is and what the most appropriate way for the 
individual patient is. 

To achieve this, it is important to take early care of the patient by the nephrologist, preferably if assisted by other health figures to set up multidisciplinary 
teams in outpatient clinics dedicated to predialysis care to slow the progression of chronic renal damage and to obtain better results in terms of survival and 
others clinical outcomes in the subsequent phase of the renal replacement therapy.

Another important aim of an early approach to the patient with chronic kidney disease is to reduce the percentage of late referral that represents an 
independent risk factor for early death on dialysis, especially for elderly patients.

Despite the many studies carried out so far, it is still not clear what the most suitable time to start dialysis is. Even the major international guidelines had to 
adapt to the indications that emerged from such a wealth of studies by sharing the concept that it is not only the estimate of the glomerular filtrate that guides 
the start of dialysis but a set of clinical, social and aptitude assessments, focused on the patient as a whole. To reach such conclusions, it is necessary to have a 
series of data and knowledge that only an early and careful predialysis care can offer.
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INTRODUCTION
Chronic Kidney Disease (CKD) is an important cause of 

morbidity and mortality and makes up for a relevant problem 
of public health [1-3]. The interest toward CKD derives, aside 
from its diffusion, from the realization that it is preventable 
with the adequate measures of primary, secondary and tertiary 
prevention [4,5].

CKD is constantly increasing mainly due to an ageing 
general population and evolves in its end-stages towards renal 
replacement therapy (RRT). In Italy it is estimated that 8-10% 
of the population is affected by CKD to various degrees of gravity 
[6].

Recently, in Italy, the Health Ministry enacted the National 
Chronicity Plan (PNC) in which CKD was included in the 10 
chronic illnesses that need special attention [7]. One of the major 
objectives of PNC, aside from incentivizing kidney transplants, 
was the personalization of dialysis therapy and keeping the 
patient at home. This strategy makes it easier for the patient to 
return to everyday life and work and improves quality of life 
while reducing costs.

To reach these objectives, it is fundamental to have an early 
referral of the CKD patient to a dedicated multidisciplinary 
outpatient setting that can counseling patients (and preferably 
also their families) on a path that starts from the first phases of 
renal failure to terminal ones where RRT becomes essential.

These last steps can be identified as the transition period 
from an advanced CKD state to a definitive RRT and make up for a 
crucial moment not only for the patient but for the nephrologists 
as well, who has to evaluate the best moment to start RRT, and 
also what the best way is for each individual patient. Several 
scenarios arise in this phase and a different approach needs to 
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be taken for each patient according to his condition [8]: going 
from CKD to dialysis, from CKD to kidney transplant, going back 
to dialysis after transplant, conservative therapy continuation 
based on a diet and recourse to palliative care.

To this day, there is no precise data on the exact timing for 
when to begin dialysis. The IDEAL study - the only randomized 
trial carried out on this topic to this day - has not shown any 
significative differences of survival and other secondary outcomes 
in the two patient groups that started dialysis at different stages 
of residual kidney function [9].

Even after this study, the latest guidelines of the various 
nephrological societies suggest that the beginning of dialysis 
should not be driven by Glomerular Filtration Rate (GFR) alone 
but also by a careful global evaluation of the patient mainly 
directed at finding uremic signs and symptoms.

PREDIALYSIS NEPHROLOGY CARE
It is a common opinion that early referral to a nephrologist 

and proper patient education are essential and complementary 
for better survival and other important clinical outcomes [10-14].

The early referral of patient with CKD at risk of End-Stage Renal 
Disease (ESRD) to a nephrologist makes it possible to implement 
all procedures and treatments to control the progression of the 
disease. Such procedures include tight control of blood pressure, 
use of drugs that inhibit renin-angiotensin system, lifestyle 
changes (exercise, quitting smoking etc.), low-protein diet, use of 
statins and optimal glycemic control in diabetic patients. An early 
reference to the nephrologist can also prevent complications of 
CKD such as malnutrition, anemia, osteodystrophy and acidosis 
that occur in early stages of renal failure [15]. It also facilitates 
an opportunity to intervene on other relevant important prior 
to comorbidities such as cardiovascular disease and neuropathy 
and also to better prepare patients for dialysis through an 
educational program [16-17]. The beginning of hemodialysis 
treatment must be scheduled within the required time and with 
an existing vascular access. Patient education is crucial because 
it increases awareness of the disease and treatment modalities 
to determine collaboration between patient and medical staff 
in terms of compliance and timely reporting of problems. The 
inclusion in an outpatient program also seems to improve the 
rehabilitation and quality of life [18,19].

This approach requires an early identification of a patient with 
CKD. Unfortunately, more often, the nephropathic patient comes 
to the attention of a nephrologist in advanced stages of the disease 
or when an RRT will be needed soon. In some places, the blood 
creatinine measurement, which is required for the evaluation of 
renal function is- prescribed only in 20% of patients at risk of 
ESRD (elderly, hypertensive, diabetic) [20]; this low frequency 
reflects the inadequate attention of general practitioners about 
kidney disease and consequently the difficulty in identifying 
early-stage patients with renal failure

In addition to the early recognition of the nephropathic 
subject it is essential that the terminology of renal failure is 
standardized and disease is classified according to the K/DOQI 
stages. Creatinine values alone should not be used to establish 
the level of kidney function and lately the calculation of the 

glomerular filtrate under the CKD-EPI formula seems to better 
react to these needs [21-22].

The late sending of a patient to a nephrologist (late referral) 
is an independent risk factor for early death or requiring dialysis 
[23]. Elderly patients are often referred late to nephrologists 
and likewise begin dialysis with a temporary access; starting 
dialysis with a temporary catheter increases the risk of death 
[24]. Unfortunately, a good percentage of patients treated at 
the outpatient clinics start dialysis in an emergency due to 
inappropriate planning of dialysis or of creating vascular access 
[25]. Therefore it is very important to give the patients access 
to a clinic dedicated to pre-dialysis where not only nurses and 
doctors, but also dietitians, and psychologists etc. are able to 
provide the necessary information and collaborate in planning 
the start time of dialysis. A patient treated in a multidisciplinary 
pre-dialysis clinic has fewer hospitalizations and has a better 
chance to start dialysis with a permanent vascular access in 
addition to a significantly higher survival rate, compared to a 
patient in an outpatient standard clinic. 

It is well known that in some parts of the world patients are 
more often informed about hemodialysis compared to peritoneal 
dialysis or transplantation, and this affects the subsequent 
treatment modalities penalizing the choice of peritoneal dialysis 
[26].

Another important point is that CKD patients should 
be promptly addressed to nephrology centers who will be 
responsible for dialysis treatment. This will allow an opportunity 
to maintain continuity of treatment as much as possible in 
different phases of the disease, particularly in the delicate start-
up to the dialysis.

A recent review confirmed the importance of education 
in patients to allow for an informed decision-making process 
regarding the options of dialysis. However, there is a lack of 
clinical trials data on the most efficient education method and 
on the competencies of the specialized personnel to develop it. It 
is then necessary to have a standardized approach based on the 
best evidence given by CKD and by other clinical conditions to 
guarantee the validation of pre-dialysis education programs and 
their effects on the clinical results and on the treatment choices 
[27]. 

It is interesting to point out the experience of Piedmont, the 
North-Western Region of Italy (4,356,406 inhabitants), covering 
an area of almost 29,000 km2 where, by 31 Dec 2018, 5636 
patients are presently receiving RRT: 2813 are on hemodialysis, 
374 on peritoneal dialysis and 2449 have a functioning kidney 
graft [28]. In 2013 a regional resolution has established the 
MaReA clinic (Italian acronym for Advanced Renal Disease) in 
each of the Nephrology and Dialysis Units of Piedmont to make 
homogeneous the CKD prevention process, diagnosis and care of 
patients with a glomerular filtrate less than 30ml/min including 
patients that received a transplant with a similar decline in 
kidney function and the start of RRT [29].

One of the features of this clinic is the multidisciplinary 
approach that makes it possible for the nephrologist, the main 
figure, to share the patient’s therapy with nurses, dietitians and 
psychologists.
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-	 To this end, the medical clinic is mainly aimed 
at:Preventing the evolution of kidney disease delaying the 
course to RRT.

-	 Reducing the complications linked to uremia and the 
necessity of hospitalization and delaying the start of 
urgent dialytic treatment. 

-	 Activating a homogeneous process of RRT choice that 
allows to incentivize, for eligible patients, both the 
transplant from living or cadaver (preventive or after the 
start of dialysis) and home dialysis.

-	 Giving the option of a conservative therapy as an 
alternative to dialysis for patients that refuse the dialytic 
treatment and for those in very advanced age with grave 
comorbidities. 

One of the strengths of the MaReA clinic is the definition of 
a path of choice for home dialysis treatments as a “bridge” for 
kidney transplants. Another peculiarity of this clinic is to establish 
which is the treatment with the best impact on quality of life or 
the lowest social cost for the remaining patients not suitable for 
kidney transplantation. In this context, extreme conservative 
therapies such as highly hypoprotein diets supplemented by 
keto-analogues and, in selected cases, palliative therapy may find 
space. 

Despite this strategy, in 2018 the percentage of late referral 
patients undergoing dialysis in Piedmont was about 30%, a 
substantially stable figure but still high even if lower than the 
literature cases in which the average is around 40-60% [17,24]. 
This data shows that much work still needs to be done on the 
path of interception of patients with CKD in early stages in 
collaboration with local services and general practitioners. 
Moreover there is a need to better and more homogeneously 
define the criteria of a late referral patient.

TIMING OF DIALYSIS INITIATION
The ideal time to definitively begin dialysis treatment in 

patients with ESRD has not yet been well defined. The transition 
period to dialysis presents an exceptionally high frailty condition 
for patients: the annual mortality rate in CKD, stage 5, during 
the first year of dialysis in fact exceeds 20% [30]. The results of 
the IDEAL study on early and late initiation of dialysis, the only 
randomized trial that tested the impact of initiating dialysis 
at two different levels of renal function on outcomes, showed 
no significant difference in survival or other patient centered 
outcomes [9].

The IDEAL study was conducted between July 2000 and 
November 2008, and enrolled a total of 828 adults with 
progressive advanced CKD, defined as an eGFR (calculated by the 
Cockcroft-Gault equation) of 15 ml/min/1.73 m2 of body surface 
area. Patients were recruited at 32 centers in Australia and New 
Zealand and were randomized to initiate dialysis at an eGFR of 10-
15 ml/min/1.73 m2 (termed “early start”) or when the eGFR had 
fallen to 5-7 ml/min/1.73m2 (termed “late start”). The landmark 
primary finding in the primary report from the IDEAL study was 
that there was no significant difference between the study groups 
in all-cause mortality, or in any clinically important secondary 

outcome, including hospitalizations and cardiovascular events. 
There were additionally no substantial differences between the 
study groups in health-related quality of life, as measured by the 
well-validated SF-36 survey instrument. 

This data thus questioned the consolidated paradigm of 
the use of glomerular filtration estimates as the main guide for 
initiating dialysis and suggested the need to investigate what 
other aspects can be useful for optimizing the transition period 
from CKD to dialysis.

In the years following the publication of the IDEAL study, a 
large number of observational studies based on large databases 
were conducted to explore the various aspects regarding the 
correct timing of the start of dialysis [31-35].

Taken together, these studies suggest that despite the many 
limitations of observational studies due to confounding elements 
and selection bias, there is no convincing evidence that initiating 
dialysis with a high or low eGFR, as defined by the IDEAL study, 
has a substantial impact on patient outcomes. Furthermore, 
these studies raise the question of whether initiating dialysis at 
even lower levels of glomerular filtration function can be safe, if 
not beneficial, for patients.

Even the guidelines of the most important international 
nephrological societies had to adapt to the indications that 
emerged from such a wealth of studies (Table 1) [36-40]. The 
impression is that the concept that it is not only the estimation 
of the glomerular filtrate that guides the initiation of dialysis but 
a set of clinical and even socio-aptitude assessments is widely 
accepted. It is also confirmed that, compared to the last decades, 
where the indications emerged from urea kinetics studies were 
still influential and that they recommended the start of dialysis 
treatment at generally high GFR values ​​(10-15 ml/min), in the 
last years the limit has been moved towards lower values ​​of 
filtrate, as demonstrated in clinical practice by the large North 
American case studies. According to the USRDS registry, the 
percent of incident ESRD patients who started dialysis with GFR 
≥10 ml/min/1.73m2, which had previously risen from 13% in 
1996 to 43% in 2010, fell slightly to 40% in 2013. Similarly, the 
percentage of incident dialysis patients who initiated RRT with 
GFR <5 ml/min/1.73m2, which had previously fallen from 34% in 
1996 to 12% in 2010, rose to 14% in 2013 [30]. 

Taken together, this evolution of the guidelines on timing 
of initiation of dialysis over the past 10 years shows a profound 
influence of the results of the IDEAL study and those of the most 
recent observational studies that suggest benefits or even harm 
associated with initiating dialysis at levels higher than the lower 
levels of kidney function.

Furthermore, there is a clear tendency to focus on the 
evaluation of symptoms/signs of uremia and on the decision-
making process shared between nephrologists, patients and other 
health figures as well highlighted by Wong’s recent work [41]. 
In this qualitative study, Wong and colleagues tried to identify 
the central issues related to the timing of the start of dialysis 
by carrying out a qualitative analysis of the medical records of 
almost 1700 patients who started dialysis in the Veteran Affair 
system from 2000 to 2009.
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Table 1: Timing of dialysis initiation according to the major international guidelines based on the latest updates.

Guide Lines GFR Comment

KDOQI (2015) [34] not indicated

The decision to initiate maintenance dialysis in patients who choose it should be based primarily on 
an evaluation of the signs and/or symptoms associated with uremia, malnutrition and the ability to 

safely manage metabolic abnormalities and / or volume overload with medical therapy rather than at a 
specific level of kidney function in the absence of such signs and symptoms

KDIGO (2012) [35]
Caution when 

GFR <10-5 ml/
min

Suggests starting dialysis in the presence of one or more of the following conditions: symptoms or 
signs related to kidney failure [acid-base or electrolyte abnormalities, itching]; inability to control 
volume or blood pressure; a progressive deterioration of the nutritional state refractory to dietary 

intervention or cognitive impairment. This occurs often but not invariably in the GFR range between 5 
and 10 ml/min/1.73 m2. (2B)

ERA-EDTA/ERBP
Advisory Board (2011) 
[36] Caution when 

GFR <9-6 ml/min

In patients with GFR <15 ml/min/1.73 m2, dialysis should be considered in the presence of one or 
more of the following conditions: symptoms or signs of uremia, inability to control hydration status 
or blood pressure or a progressive deterioration of the nutritional status. It should be borne in mind 
that most patients will be symptomatic and will have to start dialysis with GFR in the range 9-6 ml/

min/1.73 m2. High risk patients, e.g. diabetics and those whose kidney function is deteriorating faster 
than eGFR 4 ml/min/year require particularly careful supervision. Asymptomatic patients with 

advanced CKD may benefit from a delay in initiating dialysis in order to allow for the preparation, 
planning and creation of permanent access rather than the use of temporary access

Canadian Society
of Nephrology
(2014) [37] GFR<6 ml/min

For adults (aged> 18 years) with an eGFR of less than 15 ml/min per 1.73 m2, an "intent to defer" 
approach is recommended over an "intent to start" approach. Patients with an eGFR of less than 15 
ml/min per 1.73 m2 are closely monitored by a nephrologist and dialysis is initiated with the first 

onset of a clinical indication or a decline in the eGFR at 6 ml/min per 1.73 m2 or less, whichever comes 
first. Clinical indications for initiating dialysis include: symptoms of uremia, fluid overload, refractory 
hyperkalaemia or acidemia or other conditions or symptoms that can be improved by dialysis. In the 

absence of these factors, eGFR should not serve as the sole criterion for initiating dialysis unless it is 6 
ml/min per 1.73 m2 or less.

UK Renal Association 
(2009) [38] GFR<6 ml/min

The decision to initiate RRT in CKD stage 5 patients should be based on careful discussion with the 
patient of the risks and benefits of RRT taking into account the patient's symptoms and signs of renal 
failure. Dialysis initiation should be seriously considered when the eGFR is less than 6 ml/min/1.73 

m2, even if the patient is asymptomatic.
Abbreviations: GFR: Glomerular Filtration Rate; CKD: Chronic Kidney Disease; RRT:  Renal Replacement Therapy

This analysis revealed the extraordinary complexity and 
great variability of the elements affecting the decision to initiate 
dialysis by clinicians, patients and their families. In particular, 
investigators found that the timing decision on the initiation 
of dialysis often revealed underlying tensions and differences 
between the doctor’s priorities and the patient/caregiver’s goals 
and preferences. Studies such as this emphasize the challenges of 
implementing guidelines in real clinical practice and highlight the 
need for a greater understanding of how to customize and target 
interventions such as initiating dialysis according to the needs of 
each individual patient.

There is, therefore, the perception that the future 
development of the guidelines and recommendations relating 
to clinical practice will depend on the investments in future 
research work to define the physiological and biological basis of 
the uremic syndrome, identify which uremic signs and symptoms 
improve reliably with the initiation of dialysis and determine 
how the assessment of the load of uremic symptoms can be 
systematically and effectively integrated into meetings between 
clinicians and patients.

Finally, an interesting aspect of the research is that a group 
of biological markers such as protein-bound solutes (indoxyl 
sulfate, p-cresyl sulfate and hippurate), produced by the intestinal 
microbial flora, and could potentially help in the decision-making 
process of initiating dialysis. Their accumulation during renal 
failure has been associated with the progression of chronic 
kidney disease and cardiovascular mortality [42]. Moreover 

both indoxyl sulfate and p-cresyl sulfate have been associated to 
fatigue, uremic pruritus, anorexia and other symptoms of uremic 
syndrome [43].

However, future research could suggest additional biological 
markers for potential integration into a new clinical paradigm for 
decision making in dialysis.

CONCLUSION
The transition period from an advanced CKD state to the 

definitive dialysis treatment phase is a crucial moment not only 
for the patient but also for the nephrologist who is responsible 
for assessing when the most suitable time to start replacement 
therapy is and what the most appropriate way for the individual 
patient is; in fact, several scenarios appear at this stage and for 
each of them there has to be an approach centered primarily on 
the patient.

This is why it is important to take early care of the patient by 
the nephrologist, preferably if assisted by other health figures to 
set up multidisciplinary teams, in outpatient clinics dedicated to 
predialysis. Although there is a need to standardize educational 
programs in this area, correct and careful patient care in the 
predialytic phase allows to slow the progression of chronic 
renal damage and to obtain better results in terms of survival 
and secondary clinical outcomes in the subsequent phase of the 
replacement treatment.

However, one of the future objectives is to reduce the 
percentage of late referral patients who initiate replacement 
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treatment as this condition represents an independent risk factor 
for early death on dialysis, especially for elderly patients.

Despite the many studies carried out so far, it is still not clear 
when the most suitable time to start dialysis is; the IDEAL study, 
the only randomized trial currently, which tested the impact 
of initiating dialysis at two different levels of renal function 
on survival and other clinical outcomes, did not demonstrate 
significant differences between the two groups of patients. Even 
the major international guidelines had to adapt to the indications 
that emerged from such a wealth of studies by sharing the 
concept that it is not only the estimate of the glomerular filtrate 
that guides the start of dialysis but a set of clinical, social and 
aptitude assessments, focused on the patient as a whole, and it is 
obvious that in order to reach such conclusions it is necessary to 
have a series of data and knowledge that only an early and lasting 
predialysis care can offer.

REFERENCES
1.	 Jha V, Garcia-Garcia G, Iseki K, Li Z, Naicker S, Plattner B, et al. Chronic 

kidney disease: global dimension and perspectives. Lancet. 2013; 382: 
260-272.

2.	 Hu JR, Coresh J. The public health dimension of chronic kidney disease: 
what we have learnt over the past decade. Nephrol Dial Transplant. 
2017; 32: ii113-ii120. 

3.	 Brück K, Stel VS, Gambaro G, Hallan S, Völzke H, Ärnlöv J, et al. European 
CKD Burden Consortium. CKD Prevalence Varies across the European 
General Population. J Am Soc Nephrol. 2016; 27: 2135-2147.  

4.	 Collins AJ, Gilbertson DT, Snyder JJ, Chen SC, Foley RN. Chronic kidney 
disease awareness, screening and prevention: rationale for the design 
of a public education program. Nephrology (Carlton). 2010; 15: 37-42.

5.	 Sistema Nazionale Linee Guida-Istituto Superiore di Sanità, Società 
Italiana di Nefrologia, Ministero della Salute. LINEA GUIDA: 
Identificazione, prevenzione e gestione della Malattia Renale Cronica 
nell’adulto. Gennaio 2012. 

6.	 De Nicola L, Donfrancesco C, Minutolo R, Lo Noce C, De Curtis A, 
Palmieri L et al. Epidemiologia della malattia renale cronica in Italia: 
stato dell’arte e contributo dello studio CHARES. G Ital Nefrol. 2011; 
28: 401-407.  

7.	 Piano Nazionale Cronicità. 

8.	 Kalantar-Zadeh K, Kovesdy CP, Streja E, Rhee CM, Soohoo M, Chen JLT, 
et al. Transition of care from pre-dialysis prelude to renal replacement 
therapy: the blueprints of emerging research in advanced chronic 
kidney disease. Nephrol Dial Transplant. 2017; 32: ii91-ii98.

9.	 Cooper BA, Branley P, Bulfone L, Collins JF, Craig JC, Fraenkel MB, et al. 
A randomized, controlled trial of early versus late initiation of dialysis. 
IDEAL Study. N Engl J Med. 2010; 363: 609-619.

10.	Smart NA, Titus TT. Outcomes of early versus late nephrology referral 
in chronic kidney disease: a systematic review. Am J Med. 2011; 124: 
1073-1080.

11.	Liu P, Quinn RR, Oliver MJ, Ronksley PE, Hemmelgarn BR, Quan, et al. 
Association between Duration of Predialysis Care and Mortality after 
Dialysis Start. Clin J Am Soc Nephrol. 2018; 13: 893-899.

12.	Khan SS, Xue JL, Kazmi WH, Gilbertson DT, Obrador GT, Pereira BJG, 
et al. Does predialysis nephrology care influence patient survival after 
initiation of dialysis? Kidney Int. 2005; 67: 1038-1046.

13.	Curtis BM, Ravani P, Malberti F, Kennett F, Taylor PA, Djurdjev O, et 
al. The short- and long-term impact of multi-disciplinary clinics in 

addition to standard nephrology care on patient outcomes. Nephrol 
Dial Transplant. 2005; 20: 147-154.

14.	Maffei S, Savoldi S, Triolo G. When should commence dialysis: focusing 
on the predialysis condition. Nephrourol Mon. 2013; 5: 723-727. 

15.	Kinney R. 2005 Annual Report: ESRD Clinical Performance Measures 
Project. Am J Kidney Dis. 2006; 48: S1-106.

16.	Elizabeth J L, Hanna L, Walker D, Milo E, Koupatsiaris T, De Vos JY, 
et al. Pre-dialysis education and patient choice. J Ren Care. 2006; 32: 
214-220. 

17.	Marrón B, Ostrowski J, Török M, Timofte D, Orosz A, Kosicki A, et 
al. Type of Referral, Dialysis Start and Choice of Renal Replacement 
Therapy Modality in an International Integrated Care Setting. PLoS 
One. 2016; 26: 11.

18.	Klang B, Björvell H, Berglund J, Sundstedt C, Clyne N. Predialysis 
patient education: effects on functioning and well-being in uraemic 
patients. J Adv Nurs. 1998; 28: 36-44.

19.	Caskey FJ, Wordsworth S, Ben T, de Charro FT, Delcroix C, Dobronravov 
V, et al. Early referral and planned initiation of dialysis: what impact 
on quality of life?; Nephrol Dial Transplant. 2003; 18: 1330-1338.

20.	Stevens LA, Fares G, Fleming J, Martin D, Murthy K, Qiu J, et al. Low 
rates of testing and diagnostic codes usage in a commercial clinical 
laboratory: evidence for lack of physician awareness of chronic kidney 
disease. J Am Soc Nephrol. 2005; 16: 2439-2448.

21.	Matsushita K, Mahmoodi BK, Woodward M et al. Comparison of risk 
prediction using the CKD-EPI equation and the MDRD study equation 
for estimated glomerular filtration rate. JAMA. 2012; 307: 1941-1951.

22.	Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work 
Group. KDIGO 2012 Clinical Practice Guideline for the Evaluation and 
Management of Chronic Kidney Disease. Kidney Int. 2013; 3: 1-150.

23.	Hassan R, Akbari A, Brown PA, Hiremath S, Brimble KS, Molnar AO. 
Risk Factors for Unplanned Dialysis Initiation: A Systematic Review of 
the Literature. Can J Kidney Health Dis. 2019; 13: 6.

24.	Fischer MJ, Stroupe KT, Kaufman JS, O’Hare AM, Browning MM, Sohn 
MW, et al. Predialysis nephrology care and dialysis-related health 
outcomes among older adults initiating dialysis.BMC Nephrol. 2016; 
17: 103.

25.	Kim SM, Han A, Ahn S, Min SI, Ha J, Joo KW, Min SK. Timing of referral 
for vascular access for hemodialysis: Analysis of the current status 
and the barriers to timely referral. J Vasc Access. 2019; 20: 659-665.

26.	Chan CT, Blankestijn PJ, Dember LM, Gallieni M, Harris DCH, Lok CE, 
et al. Dialysis initiation, modality choice, access, and prescription: 
conclusions from a Kidney Disease: Improving Global Outcomes 
(KDIGO) Controversies Conference. Kidney Int. 2019; 96: 37-47.  

27.	Van den Bosch J, Warren DS, Rutherford PA. Review of predialysis 
education programs: a need for standardization. Patient Prefer 
Adherence. 2015; 9: 1279-1291.

28.	Osservatorio Malattia Renale Cronica-resoconto 2018. 

29.	Deliberazione della Giunta Regionale 2 agosto 2013, n. 88-6290 
Consolidamento delle attivita’ relative all’ambulatorio per la malattia 
renale avanzata in applicazione del percorso di diagnosi e terapia 
sull’avvio del trattamento sostitutivo della funzione renale. 

30.	United States Renal Data System. 2015 USRDS annual data report: 
Epidemiology of kidney disease in the United States. National 
Institutes of Health, National Institute of Diabetes and Digestive and 
Kidney Diseases; Bethesda, MD: 2015. 

31.	Rivara MB, Mehrotra R. Timing of Dialysis Initiation: What Has 
Changed Since IDEAL? Semin Nephrol. 2017; 37: 181-193.

https://www.thelancet.com/article/S0140-6736(13)60687-X/fulltext
https://www.thelancet.com/article/S0140-6736(13)60687-X/fulltext
https://www.thelancet.com/article/S0140-6736(13)60687-X/fulltext
https://pubmed.ncbi.nlm.nih.gov/28206632/
https://pubmed.ncbi.nlm.nih.gov/28206632/
https://pubmed.ncbi.nlm.nih.gov/28206632/
https://pubmed.ncbi.nlm.nih.gov/26701975/
https://pubmed.ncbi.nlm.nih.gov/26701975/
https://pubmed.ncbi.nlm.nih.gov/26701975/
https://pubmed.ncbi.nlm.nih.gov/20586946/
https://pubmed.ncbi.nlm.nih.gov/20586946/
https://pubmed.ncbi.nlm.nih.gov/20586946/
http://www.nephromeet.com/web/eventi/GIN/dl/storico/2011/4/401-407_GIN4_11_DE NICOLA.pdf
http://www.nephromeet.com/web/eventi/GIN/dl/storico/2011/4/401-407_GIN4_11_DE NICOLA.pdf
http://www.nephromeet.com/web/eventi/GIN/dl/storico/2011/4/401-407_GIN4_11_DE NICOLA.pdf
http://www.nephromeet.com/web/eventi/GIN/dl/storico/2011/4/401-407_GIN4_11_DE NICOLA.pdf
http://www.salute.gov.it/imgs/C_17_pubblicazioni_2584_allegato.pdf
https://pubmed.ncbi.nlm.nih.gov/28201698/
https://pubmed.ncbi.nlm.nih.gov/28201698/
https://pubmed.ncbi.nlm.nih.gov/28201698/
https://pubmed.ncbi.nlm.nih.gov/28201698/
https://pubmed.ncbi.nlm.nih.gov/20581422/
https://pubmed.ncbi.nlm.nih.gov/20581422/
https://pubmed.ncbi.nlm.nih.gov/20581422/
https://pubmed.ncbi.nlm.nih.gov/22017785/
https://pubmed.ncbi.nlm.nih.gov/22017785/
https://pubmed.ncbi.nlm.nih.gov/22017785/
https://pubmed.ncbi.nlm.nih.gov/29507006/
https://pubmed.ncbi.nlm.nih.gov/29507006/
https://pubmed.ncbi.nlm.nih.gov/29507006/
https://pubmed.ncbi.nlm.nih.gov/15698443/
https://pubmed.ncbi.nlm.nih.gov/15698443/
https://pubmed.ncbi.nlm.nih.gov/15698443/
https://pubmed.ncbi.nlm.nih.gov/15585514/
https://pubmed.ncbi.nlm.nih.gov/15585514/
https://pubmed.ncbi.nlm.nih.gov/15585514/
https://pubmed.ncbi.nlm.nih.gov/15585514/
https://pubmed.ncbi.nlm.nih.gov/23841033/
https://pubmed.ncbi.nlm.nih.gov/23841033/
https://pubmed.ncbi.nlm.nih.gov/17045862/
https://pubmed.ncbi.nlm.nih.gov/17045862/
https://pubmed.ncbi.nlm.nih.gov/17345982/
https://pubmed.ncbi.nlm.nih.gov/17345982/
https://pubmed.ncbi.nlm.nih.gov/17345982/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0155987
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0155987
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0155987
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0155987
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-2648.1998.00639.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-2648.1998.00639.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.1365-2648.1998.00639.x
https://academic.oup.com/ndt/article/18/7/1330/1809829
https://academic.oup.com/ndt/article/18/7/1330/1809829
https://academic.oup.com/ndt/article/18/7/1330/1809829
https://jasn.asnjournals.org/content/16/8/2439
https://jasn.asnjournals.org/content/16/8/2439
https://jasn.asnjournals.org/content/16/8/2439
https://jasn.asnjournals.org/content/16/8/2439
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3837430/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3837430/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3837430/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6419254/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6419254/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6419254/
https://bmcnephrol.biomedcentral.com/articles/10.1186/s12882-016-0324-5
https://bmcnephrol.biomedcentral.com/articles/10.1186/s12882-016-0324-5
https://bmcnephrol.biomedcentral.com/articles/10.1186/s12882-016-0324-5
https://bmcnephrol.biomedcentral.com/articles/10.1186/s12882-016-0324-5
https://pubmed.ncbi.nlm.nih.gov/30958094/
https://pubmed.ncbi.nlm.nih.gov/30958094/
https://pubmed.ncbi.nlm.nih.gov/30958094/
https://www.kidney-international.org/article/S0085-2538(19)30138-3/fulltext
https://www.kidney-international.org/article/S0085-2538(19)30138-3/fulltext
https://www.kidney-international.org/article/S0085-2538(19)30138-3/fulltext
https://www.kidney-international.org/article/S0085-2538(19)30138-3/fulltext
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4574882/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4574882/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4574882/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5407409/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5407409/


Central

Maffei S, et al. (2020)

J Clin Nephrol Res 7(1): 1097 (2020) 6/6

Maffei S, Basso E, Serra A, Triolo G (2020) Predialysis Care and Timing of Dialysis Initiation: A Crucial Issue for Patient and Nephrologist. J Clin Nephrol Res 7(1): 
1097.

Cite this article

32.	Wong SP, Vig EK, Taylor JS, Burrows NR, Liu CF, Williams DE, et al. 
Timing of Initiation of Maintenance Dialysis: A Qualitative Analysis of 
the Electronic Medical Records of a National Cohort of Patients From 
the Department of Veterans Affairs. JAMA Intern Med. 2016; 176: 228-
235.

33.	O’Hare AM, Wong SP, Yu MK, Wynar B, Perkins M, Liu CF, et al. Trends 
in the Timing and Clinical Context of Maintenance Dialysis Initiation. J 
Am Soc Nephrol. 2015; 26: 1975-1981.

34.	Lin ZH, Zuo L. When to initiate renal replacement therapy: The trend 
of dialysis initiation. World J Nephrol. 2015; 4: 521-527.

35.	Ferguson TW, Garg AX, Sood MM, Rigatto C, Chau E, Komenda P, et 
al. Association Between the Publication of the Initiating Dialysis Early 
and Late Trial and the Timing of Dialysis Initiation in Canada. JAMA 
Intern Med. 2019; 179: 934-941.

36.	Daugirdas JT, Depner TA, Inrig J, Mehrotra R, Rocco MV, Suri RS, et al. 
KDOQI Clinical Practice Guideline for Hemodialysis Adequacy: 2015 
Update. Am J Kidney Dis. 2015; 66: 884-930.

37.	Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work 
Group. KDIGO 2012 Clinical Practice Guideline for the Evaluation and 
Management of Chronic Kidney Disease. Kidney Int Suppl. 2013; 3: 
1-150.

38.	European Best Practice Guidelines Expert Group on Hemodialysis, 

European Renal Association. Measurement of renal function, when to 
refer and when to start dialysis. Nephrol Dial Transplant Off Publ Eur 
Dial Transpl Assoc-Eur Ren Assoc. 2002; 17: 7-15.

39.	Nesrallah GE, Mustafa RA, Clark WF, Bass A, Barnieh L, Hemmelgarn 
BR, et al. Canadian Society of Nephrology 2014 clinical practice 
guideline for timing the initiation of chronic dialysis. Can Med Assoc J. 
2014; 186: 112-117. 

40.	Mactier R, Davies S, Dudley C, Harden P, Jones C, Kanagasundaram 
S, et al. Summary of the 5th edition of the Renal Association Clinical 
Practice Guidelines (2009-2012). Nephron Clin Pract. 2011; 118: 27-
70. 

41.	Wong SY, Vig EK, Taylor JS, Burrows NR, Liu CF, Williams DE, et al. 
Timing of initiation of maintenance dialysis: A qualitative analysis of 
the electronic medical records of a national cohort of patients from the 
department of veterans affairs. JAMA Intern Med. 2016; 176: 228-235.

42.	Meijers BKI, Claes K, Bammens B, de Loor H, Viaene L, Verbeke K, et al. 
p-Cresol and cardiovascular risk in mild-to-moderate kidney disease. 
Clin J Am Soc Nephrol. 2010; 5: 1182-1189.

43.	Bossola M, Di Stasio E, Giungi S, Rosa F, Tazza L. Fatigue is associated 
with serum interleukin-6 levels and symptoms of depression in 
patients on chronic hemodialysis. J Pain Symptom Manage. 2015; 49: 
578-585.

https://pubmed.ncbi.nlm.nih.gov/26809745/
https://pubmed.ncbi.nlm.nih.gov/26809745/
https://pubmed.ncbi.nlm.nih.gov/26809745/
https://pubmed.ncbi.nlm.nih.gov/26809745/
https://pubmed.ncbi.nlm.nih.gov/26809745/
https://pubmed.ncbi.nlm.nih.gov/25700539/
https://pubmed.ncbi.nlm.nih.gov/25700539/
https://pubmed.ncbi.nlm.nih.gov/25700539/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4635372/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4635372/
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2733562
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2733562
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2733562
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2733562
https://www.ajkd.org/article/S0272-6386(15)01019-7/abstract
https://www.ajkd.org/article/S0272-6386(15)01019-7/abstract
https://www.ajkd.org/article/S0272-6386(15)01019-7/abstract
https://kdigo.org/wp-content/uploads/2017/02/KDIGO_2012_CKD_GL.pdf
https://kdigo.org/wp-content/uploads/2017/02/KDIGO_2012_CKD_GL.pdf
https://kdigo.org/wp-content/uploads/2017/02/KDIGO_2012_CKD_GL.pdf
https://kdigo.org/wp-content/uploads/2017/02/KDIGO_2012_CKD_GL.pdf
https://pubmed.ncbi.nlm.nih.gov/24492525/
https://pubmed.ncbi.nlm.nih.gov/24492525/
https://pubmed.ncbi.nlm.nih.gov/24492525/
https://pubmed.ncbi.nlm.nih.gov/24492525/
https://www.karger.com/Article/Abstract/328060
https://www.karger.com/Article/Abstract/328060
https://www.karger.com/Article/Abstract/328060
https://www.karger.com/Article/Abstract/328060
https://pubmed.ncbi.nlm.nih.gov/26809745/
https://pubmed.ncbi.nlm.nih.gov/26809745/
https://pubmed.ncbi.nlm.nih.gov/26809745/
https://pubmed.ncbi.nlm.nih.gov/26809745/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2893077/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2893077/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2893077/
https://pubmed.ncbi.nlm.nih.gov/25135658/
https://pubmed.ncbi.nlm.nih.gov/25135658/
https://pubmed.ncbi.nlm.nih.gov/25135658/
https://pubmed.ncbi.nlm.nih.gov/25135658/

	Predialysis Care and Timing of Dialysis Initiation: A Crucial Issue for Patient and Nephrologist
	Abstract
	Abbrevations
	Introduction
	Predialysis Nephrology Care 
	Timing of Dialysis Initiation 
	Table 1
	Conclusion 
	References

