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aBstract 
Background. Clinical practice guidelines aim to improve the quality of care, e.g. the 
management of chronic dialysis in children. However, for clinicians it is not clear whether 
the quality of these guidelines is sufficient and whether the recommendations are  evidence 
based. In this systematic review, we aimed to identify all current published guidelines for 
the management of chronic dialysis in children, assess the quality of their development, 
and appraise the evidence on which the recommendations are based.

Methods. A search strategy was developed using search terms related to chronic dialysis 
in children. Four reviewers independently analyzed the quality of all identified guidelines, 
using a data extraction form containing questions derived from the Appraisal of Guidelines 
for Research and Evaluation (AGREE) Collaboration instrument. They also determined 
which of the recommendations were based on  evidence.

Results. Seventeen guidelines concerning 7 topics were identified, containing 369 
recommendations. None of the guidelines met all quality criteria, 10/17 guidelines met 
less than half of the criteria. Three recommendations were based on randomized clinical 
trials (RCTs) in children, 2 on adult RCTs, 9 on cohort studies in children, 4 in adults, and 
351 (95%) on expert opinion or consensus.

Conclusions. The development process of the few existing guidelines for the management 
of chronic dialysis in children is poor, and recommendations are insufficiently based on 
evidence. International collaboration is needed to set the agenda for and to conduct the 
needed RCTs and cohort studies, and for developing high quality management guidelines.  

18



2

introduction 
Despite improvement in long term survival of children with end-stage renal disease (ESRD), 
the overall mortality and morbidity remains high1. In order to improve the health outcome 
of these children, guidelines for the management of ESRD have been developed. Practice 
guidelines are systematically developed statements to assist practitioners in making 
decisions about appropriate health care in specific clinical circumstances2. Several studies 
have shown that adherence to evidence- based guidelines leads to improvement in the 
quality of care provided3;4. Paediatric guidelines aim to ensure optimal health for children 
by enhancing the deliverance of up-to-date and evidence based care2. 

In the last 10 years the number of available practice guidelines for the management 
of chronic dialysis in children has grown. However, their quality has never been assessed 
systematically. The aim of this systematic review was to identify all current published 
guidelines for the management of chronic dialysis in children, assess their quality and the 
evidence on which they were based. To this aim we addressed the following questions

1. What paediatric guidelines on the management of chronic dialysis in children cur-
rently exist?

2. How were they developed? 
3. What is the level of evidence for the key recommendations? Is there a relation with 

the guidelines’ strength of recommendation?
4. Do these guidelines define and use quality indicators or “benchmarks”? 
5. Are there discrepancies between the various different recommendations in these 

guidelines?

suBJEcts and MEthods 
Clinical guidelines on the management of chronic dialysis in children were retrieved 
by searching PubMed using the following terms (alone or in various combinations): 
“guidelines”, “clinical guidelines”, “chronic dialysis”, “end-stage renal disease”, “ESRD”, 
“chronic kidney disease”, CKD, and “all children”. Results were limited to guidelines that 
focused on individuals aged less than 18 years. There was no limit for publication date. 
Furthermore, we searched websites of organizations known to produce guidelines for 
patients with ESRD (KDIGO5, KDOQI6, CARI7, UK renal association8, CSN-Canada9, ISPD9;10 
and EBPG-Europe11). Included were published clinical guidelines, written in English, that 
concerned children (0-18 years) receiving dialysis. Excluded were guidelines that concerned 
the management of kidney transplantation. 

We sent a list of the guidelines that had been identified through the literature search 
to 12 paediatric nephrology societies from all over the world by e-mail. We asked these 
societies which guidelines they use and recommend, and whether we had missed any 
guidelines. To make easy response possible, a uniform reply form was attached to the 
e-mail message. 

Four reviewers (NS, WT, JL and JG) independently reviewed all full text guidelines. 
To assess the development process of the guidelines, 22 questions were selected from 
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the AGREE instrument12. The AGREE instrument is a tool that provides a framework to 
assess the quality of clinical practice guidelines and determines applicability to practice. 
It contains 23 key items organized in 6 domains and an overall assessment. Each item 
is rated on a 4 point scale, ranging from 4 “strongly agree” to 1 “strongly disagree”, 
with 3 “Agree” and 2 “disagree” in between. We found that the difference between 
“strongly (dis)agree” and “(dis)agree” is small and subjective, therefore we rated “agree”, 
“disagree” or “unclear” in our data extraction form.  

One item (“The patient’s views and preferences have been sought”) from the AGREE 
instrument was not used in our data extraction form because it was not applicable for 
our paediatric guidelines. Instead, 3 additional questions relevant to the working groups 
and development of the guidelines were added. “How many countries are represented 
in the working group?”, “How many different disciplines are represented in the working 
group?” and “Are the guidelines’ recommendations based on evidence, consensus, clinical 
experience or opinion?” .The additional questions were partly descriptive, and partly 
considered relevant for the appraisal of the quality and applicability of the guidelines. The 
22 remaining AGREE questions and the 3 additional questions concerned the following 
topics: working group, purpose, stakeholder involvement (3 questions each), development 
(7 questions), clarity (4 questions), applicability and editorial independence (5 questions). 

Since we left some questions out and added others, we did not use the original domain 
score system of the AGREE instrument. Instead, we report each item separately. Standardized 
data extraction forms were piloted and adapted before their final use (appendix 1).  

Apart from answering the above-mentioned questions, we searched for quality 
indicators or “benchmarks” in the guidelines. All recommendations were categorized 
according to clinical topics. We compared specific recommendations between different 
guidelines in order to identify possible discrepancies. The level of evidence, as reported 
by the guideline developers, was recorded on the data extraction form. Apart from this, 
the 4 reviewers independently rated the level of evidence on which each guidelines’ 
recommendation was based according to the UK National Health Service13 in categories 
labeled A, B, C, and D (Table 1). We compared the strength of evidence as reported by 
the guideline developers with the level of evidence as rated by the reviewers. Finally, 
we searched in the article and reference list whether each recommendation was based 
on studies including children or adults only. Disagreements were discussed with all 4 
reviewers until consensus was reached.

Table 1. Levels of evidence according to the UK National Health Service

Level of 
evidence Description 

A Consistent Randomized Controlled Clinical Trial
B Consistent Retrospective Cohort, Exploratory Cohort, Ecological 

Study, Outcomes Research, case-control study, or extrapolations from 
level A studies

C Case-series study or extrapolations from level B studies.
D Expert opinion without explicit critical appraisal, or based on 

physiology, bench research or first principles
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rEsults

literature search
The literature search identified 25 potentially relevant guidelines. After application of the 
inclusion and exclusion criteria 17 guidelines were selected (Table 2)14-30. None of the 
12 paediatric nephrology societies replied to our request or the reminder e-mails. The 
17 guidelines covered 7 different topics and were developed by 5 different professional 

Table 2. Included guidelines, arranged by topic.

Guideline topic (reference)
Developed 
by 

Year of 
publication

Peritoneal dialysis 
1. Clinical practice guidelines for PD adequacy14 KDOQI 2006
2. Guidelines by an ad hoc European committee on 
adequacy of paediatric PD prescription18 

EPPDWG 2002

3. Clinical practice guidelines for Paediatric PD15 CAPN 2006
4. Guidelines by an ad hoc European committee for elective 
chronic PD in paediatric patients16 

EPPDWG 2001

5. The choice of dialysis solutions in paediatric PD19 EPPDWG 2001
6. Consensus guidelines for the treatment of peritonitis in 
paediatric patients receiving PD20 

ISPD 2000

Hemodialysis 
7. Clinical practice guidelines for HD adequacy17 KDOQI 2006
8.Hemodialysis in children; general practical guidelines21 EPDWG 2005
Anemia 
9. Clinical practice guidelines for anemia in CKD22  KDOQI 2006
10. The management of anemia in paediatric PD patients23 EPPDWG 2003
Osteodystrophy 
11. Bone metabolism and disease in children with CKD29 KDOQI 2005
12. Prevention and treatment of renal osteodystrophy in 
children on chronic renal failure24

EPDWG 2006

Nutrition and Growth  
13. Clinical practice guideline for nutrition in children with 
CKD25

KDOQI 2009

14. Guidelines by an ad hoc European committee on the 
assessment of growth and nutritional status in children on 
chronic PD26

EPPDWG Not 
described

15. Nutrition and growth in kidney disease30 CARI 2005
Vascular Access   
16. Paediatric hemodialysis prescription and adequacy27  KDOQI 2006
Cardiovascular   
17. Overview of epidemiology of cardiovascular disease in 
children in dialysis patients28

KDOQI 2005

PD= Peritoneal dialysis; HD=Hemodialysis; CKD=Chronic Kidney Disease. 
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associations, the most important being the Kidney Disease Outcomes Quality Initiatives 
(KDOQI) and the European (Paediatric) Peritoneal Dialysis Working Group (E(P)PDWG), 
who developed 7 guidelines each. All guidelines were published between 2000 and 2009. 
In total the guidelines included 369 recommendations (Appendix 2). 

appraisal of guidelines
The results of the appraisal are shown in Table 3. The working group members consisted of 
between 115;18;21 to 10 disciplines27. For 6 guidelines the specific working group members 
were not described. In all other 11 working groups at least one paediatric nephrologist 
was involved. The working group members originated from 115;17;29 to 12 countries16;21;24. 
The working groups of 16 guidelines reported whether their guidelines were based 
on evidence, clinical experience, consensus or opinion. Although in 9 out of these 16 
guidelines, it was stated in the Methods section that the recommendations were evidence 
based, we actually could find evidence for only 6 of these guidelines. The objective of the 
guidelines was specifically described in 11 of the 17 guidelines. In one of the guidelines30 
a specific clinical question was reported. The patients, to whom the guideline was meant 
to apply, were described in the methods in 11 of the 17 guidelines. For the other 6, the 
target population was described by terms such as “children” or “paediatric” in the title 
of the guideline. In none of the guidelines the designated age group or Chronic Kidney 
Disease (CKD) stage was specified. According to the reviewers, 6 of the 17 working groups 
included members from all relevant disciplines and in 4 of the working groups members 
from an important discipline were absent; in the remaining 7 guidelines the description of 
the members was not clear.  

Target users were clearly defined in 6 guidelines. The other 11 guidelines did not 
describe their target users. None of the guidelines reported that the guidelines had been 
piloted among target users. Eight guidelines reported using systematic methods to search 
for evidence. The criteria for selecting evidence were shown in 5 of these guidelines, all 
being KDOQI guidelines. The methods used for formulating the recommendations were 
clearly described in only one (KDOQI) guideline22. The consideration of health benefits, 
side effects and risks of the recommendation was reported in 7 guidelines. For the other 
10 guidelines there was no evidence that these issues had been addressed. 

Two KDOQI guidelines22;29 were the only guidelines in which an explicit link between 
recommendations and the supporting evidence was described. We assumed that all the 
guidelines were externally reviewed before publication since they were all published 
in peer-reviewed journals. However, only KDOQI reported on this. Only the 7 KDOQI 
guidelines described a procedure for updating the guidelines. 

In 6 guidelines the recommendations were specific and unambiguous. According to the 
reviewers, the other 11 guidelines were not specific and precise in their recommendations, 
as is illustrated by the following examples: “…recommended number of exchanges per 
day: 4, sometimes 3 or 5 according to age and residual renal function”18, and “…pain 
prevention is essential”21. One guideline20 provided a concrete and precise description 
of which management is appropriate in which situation. In 13 of the 17 guidelines, the 
recommendations were easily identifiable. Eight guidelines provided tools (e.g. flow 
charts) to implement the recommendations.
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 Potential organizational barriers for applying the guideline were discussed in 4 guidelines 
(2 from KDOQI). The potential costs implications of applying the recommendations were 
considered in 3 guidelines (2 from KDOQI). Only 1 guideline (KDOQI) presented key review 
criteria for monitoring and audit purpose. Eleven study groups reported being independent 
from the funding body. Yet, in the development of 2 of these guidelines a representative 
of a pharmaceutical company was a member of the guideline development group20;28. The 
other 6 development groups did not report whether they were independent. KDOQI stated 
that all group members had declared that they have no conflict of interest. The other 10 
development groups did not report on this. Three of these 10 guidelines mentioned a 
pharmaceutical company in the acknowledgement section. 

None of the guidelines met all the AGREE criteria for good quality of guideline 
development. The highest score was achieved by the KDOQI guideline for Anemia with 
a positive score on 16 of the 22 AGREE items (table 3). Six guidelines, all from KDOQI, 
scored positive on half or more of the 22 criteria. The other 11 guidelines scored positive 
on 2 to 10 of the 22 items. 

level of evidence and benchmarks
According to the reviewers level A evidence was available for 5 of the 369 recommendations 
(1%); 3 recommendations were based on randomized clinical trials (RCT) in children and  
2  on RCTs that included adults only. For 13 of the 369 recommendations (4%) there was 
level B evidence; 9 were based on cohort studies in children and 4 on cohort studies in 
adults. The 18 recommendations with level A or B evidence are reported in Table 4. The 
351 other recommendations (95%) were based on case reports, bench research, or on 
opinion only. 

The development groups of 6 guidelines did not report the level of evidence. The 
other development groups used different methods to rate the strength of the evidence. 
For example, KDOQI either used the grades “strong” (A), “moderate” (B) or “weak/ 
opinion” (C) for recommendations or just reported whether it was based on ‘evidence’ 
or ‘opinion’, the E(P)PDWG only reported ‘evidence’ or ‘opinion’ and CARI used the 4 
levels of evidence proposed by National health and medical research council, Australian 
Government (NHMRC)31. For 186 recommendations the developers did not report a level 
of evidence. 

The reviewers agreed with the reported level of evidence for 69% (127/183) 
recommendations for which this was reported by the guideline development group; 
the level of evidence was lower according to the reviewers for the remaining 56 
recommendations (31%). 

Four benchmarks were defined in 4 guidelines22-24;29, all concerning cardiovascular 
indicators (i.e. level of hemoglobin, phosphate, calcium-phosphate product and 
parathyroid hormone).

discrepancies between guidelines 
The 17 guidelines dealt with 7 different topics with several subtopics. In the overlapping 
subject areas we found 3 discrepancies between guidelines concerning 1) recommendations 
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Table 3. Quality of guidelines.

Domain PD HD Anemia ROD Nutrition Cardio-Vascular

Guideline KDOQI

EPPDWG
Fisch-
bach CAPN

EPPDWG
Watson 

EPDWG
Schro-

der ISPD
KDO

QI

EPDWG
Fisch-
bach

KDO
QI

EPPDWG
Schro-

der
KDO

QI
EPDWG
Klaus

KDO
QI

EPPDWG
Coleman CARI

KDO
QI

KDO
QI

Year   2006 2002 2006 2001 2001 2000 2006 2005 2006 2003 2005 2006 2009 ND 2005 2006 2005

Reference 14 18 15 16 19 20 17 21 22 23 29 24 25 26 30 27 28

Working Group

Number of countries presented in working 
group 

6 9 1 12 10 2 1 12 7 11 1 12 4 10 2 4 2

Number of disciplines presented in working 
group 

ND 2 1 2 ND 5 ND 1 7 ND 6 ND 3 2 ND 10 5

Recommendations based on E/C/O C/CL/O E/O CL/O C/CL/O ND E/C/O C/CI/O E/C/O C/CI/O E/C/O C/CI/O E/C/O CI/O E E/C/O E/C/O

Purpose

Objective described + - + - + + - - + + - + - + + +

Question described - - - - - - - - - - - - - + - -

Target population + + + + + + + + + + + + + + + +

Stakeholders

All relevant groups involved ND + - - ND + ND + + ND ND - - ND + +

Target users defined + - - - + - + + - - - - - - + -

Piloted among target users - - - - - - - - - - - - - - - -

Development

Systematic methods were used to search 
literature 

+ - - - - + + - + - - - - + + +

Selecting criteria described  + - - - - - + - + - - + - - - +

Formulating methods are described - - - - - - - - + - - - - - - -

Health benefits, side effects and risks have 
been considered 

- - + - - + - + + + + - + - - - -

Link between evidence and recommendation - - - - - - - - + - + - - - - - -

Reviewed before publication + - - - - - + -   + - + - + - - + +

Procedure for updating the guideline + - - - - - + - + - + - + - - + +

Clarity of recommendations 

Specific and unambiguous + - + - - - - - + - + - + - - + -

Different options for management - - - - - + - - - - - - - - - - -

Easily identifiable + - + - + + + + + - + + + - + + +

Tools for application + - - - - + + - - - + + + + - + -

Applicability and independency

Potential barriers are discussed  - - - - - + - - + - - + - - - - +

Potential costs are discussed  - - - - + - - - - - - - + - - + -

Key review criteria for monitoring /audit 
purpose 

- - - - - - - - + - - - - - - - -

Editorially independent from funding body  + ND + + ND + + ND + + + ND + ND ND + +

No conflict of interest + ND * ND * ND* ND ND + ND + ND + ND + ND ND + +

Total number of fulfilled criteria   (%) 12
 (55)

2 
(9)

6 
(27)

2 
(9)

5
 (23)

10 
(45)

10 
(45)

5 
(23)

16 
(73)

4 
(18) 

14
(64)

4 
(18)

12 
(55)

2 
(9)

5 
(23) 

13 
(59)

11  
(50)

ND = not described; + = fulfilled; - = not fulfilled; E= evidence, C= consensus, CL= clinical 
experience, O= opinion  *= pharmaceutical company involved
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(18) 

14
(64)

4 
(18)

12 
(55)

2 
(9)

5 
(23) 
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Table 4. The 18 recommendations based on Level A or B evidence.

Level of 
Evidence 

Guideline 
(ref) Recommendation 

A in 
children 

22 “The preferred route of iron administration is iv”
29 “The intermittent administration of calcitriol by intravenous or 

oral routes is more effective than daily oral calcitriol in lowering 
serum PTH levels”.  

30 “Children with chronic kidney disease should have a protein 
intake equivalent to or above the Food and agriculture 
organization/ WHO/ UNU recommendations for healthy children”. 

A in 
Adults 

15 “All children should receive preoperative and, when appropriate, 
postoperative antibiotics with the insertion of a PD catheter. 
The first choice should be multiple doses of intravenous 
cephalosporins (first dose 3 h pre-insertion) with the second 
choice being one dose of vancomycin given at least 12 h prior to 
the catheter insertion in patients with little or no residual renal 
function”.  

22 “In dialysis and nondialysis patients with CKD receiving ESA 
therapy, the selected Hb target should generally be in the range 
of 11.0 to 12.0 g/dL”. 

B in 
children 

15 “Exit site should be oriented downwards (preferred)  or laterally 
in children”.  

15 “Children should have a PD catheter which has a curled 
intraperitoneal segment”.

26 “Oral intake of an energy-dense diet and commercial nutritional 
supplements should be considered the preferred route for 
supplemental nutritional support for children with CKD stages 2 
to 5 and 5D. (B) When energy requirements cannot be met with 
oral supplementation, tube feeding should be considered”. 

26 “Nutrition counseling, based on an individualized assessment and 
plan of care, should be considered for children with CKD stages 2 
to 5 and 5D and their caregivers”.

26 “Recombinant human growth hormone (rhGH) therapy should 
be considered in children with CKD stages 2 to 5 and 5D, short 
stature (height SDS < −1.88 or height-for-age < 3rd percentile), 
and potential for linear growth if growth failure (height velocity-
for-age SDS < −1.88 or height velocity-for-age < 3rd percentile) 
persists beyond 3 months despite treatment of nutritional 
deficiencies and metabolic abnormalities”. 

26 “Supplemental free water and sodium supplements should be 
considered for children with CKD stages 2 to 5 and 5D and 
polyuria to avoid chronic intravascular depletion and to promote 
optimal growth”.  

26 “Dietary and lifestyle changes are suggested to achieve weight 
control in overweight or obese children with CKD stages 2 to 5 
and 5D”. 

26 “The nutritional status and growth of all children with CKD 
stages 2 to 5 and 5D should be evaluated on a periodic basis”.

26 “Identification and treatment of existing nutritional deficiencies 
and metabolic abnormalities should be aggressively pursued in 
children with CKD stages 2 to 5 and 5D, short stature”.
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on the decision when to start the renal replacement therapy, 2) benchmarks or normal 
values for cardiovascular indicators, and 3) the use of mupirocin to prevent exit site or 
tunnel infections in peritoneal dialysis (PD). 

1) Initiation of renal replacement therapy. Four guidelines14-17 described the 
initiation of renal replacement therapy (RRT). The recommended estimated Glomerular 
Filtration Rate (eGFR) to start RRT varied from < 8 to < 15 ml/ min per 1.73 m2 (Table 5).   

2) Benchmarks for cardiovascular indicators. We found discrepancies between 2 
guidelines22;23 concerning the management of anemia. The recommendations of these 2 
were described as follows: guideline 1: “In the opinion of the Work Group, in paediatric 
dialysis patients with CKD receiving ESA therapy, the selected Hb target should generally 
be in the range of 11.0 to 12.0 g/dl and not be greater than 13.0 g/dl”22 and: guideline 2: 
“Normal Ht level should be aimed. Iron and/or erythropoietin therapy should be initiated to 
obtain a target hemoglobin concentration of at least 11 g/dl although there is a tendency 
to increase this target”23. The risks of a too high Hb target were not discussed in the 
second guideline. We also found discrepancies between two guidelines24;29 describing the 
target values of phosphate, Calcium-phosphate product (CaXP) and parathyroid hormone 
(PTH). In Table 6 these discrepancies are described.  

3) Mupirocin prophylaxis. Two guidelines addressed the use of mupirocin prophylaxis 
to prevent tunnel or exit site infections19;20. One of these guidelines from 200020 was 
in favour of local mupirocin prophylaxis for S. Aureus nasal carriers based on 1 RCT in 
adults32 which compared mupirocin with oral rifampicin, and concluded that both were 
equally effective, and on one cohort study in children using oral rifampicin instead of local 
mupirocin33. In contrast with this, the other guideline from 200119 stated that “… there 
are no convincing data to suggest screening children or care givers for S. Aureus nasal 
carriage or on the use of mupirocin cream around the exit site on a regular basis” . 

Table 4. Continued.

Level of 
Evidence 

Guideline 
(ref) Recommendation 

B in 
adults 

29 “In adolescent patients with serum phosphorus levels >7.0 mg/dL 
(2.26 mmol/L), aluminum-based phosphate binders may be used 
as a short-term therapy (up to 4-6 weeks), and for one course 
only, to be replaced thereafter by other phosphate binders”. 

29 “The dosage of calcium-based phosphate binders should be 
lowered in dialysis patients with corrected serum calcium of 
>10.2 mg/dL (2.54 mmol/L), or with serum PTH levels <150 pg/
mL (16.5 pmol/L) on two consecutive measurements”.

29 “Effective surgical therapy of severe hyperparathyroidism 
can be accomplished by subtotal parathyroidectomy or total 
parathyroidectomy with parathyroid tissue autotransplantation”.

24 “The plasma phosphate level should be kept within the normal 
age-specific range”.  
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Table 5. Guidelines for initiation of Renal Replacement Therapy (RRT) in children.

Guideline

Recommended 
start RRT at 
GFR1 Exceptions GFR start

KDOQI  HD 2006 17 < 15 “…GFR > 15 if clinical course is complicated by 
the presence of signs and symptoms listed in 
table as well as malnutrition or growth failure”

KDOQI  PD 2006 14 <8 “…or start earlier when malnutrition, fluid 
overload, hypertension, hyperkalemia, 
hyperphosphataemia, acidosis, growth failure or 
neurological consequences of uremia”

CAPN 2006 15 < 10 “…and / or signs of uremia and growth failure”
EPPDWG 200116 10-15 “..Unless the child remains asymptomatic and 

growth is well maintained..”

GFR = Glomerular Filtration Rate in mL/min/1.73 m2

Table 6. Guidelines for cardio-vascular benchmarks for children on chronic dialysis.

Guideline Benchmark Recommendation 

KDOQI 2005 29 Phosphate “For children with ESRD the serum levels of phosphorus 
should be maintained between 3.5-5.5 mg/dl (1.13-1.78 
mmol/l) during adolescence and between 4-6 mg/dl for 
children between the ages of 1-12 years”.

EPDWG 2006 24 Phosphate “The plasma-phosphate level should be kept within the 
normal age-specific range”

KDOQI  2005 29 CaXP “The serum CaXP should be maintained at <55 mg 2/dL 
2 in adolescents >12 years, and <65 mg 2/dL 2 in younger 
children. This is best achieved by controlling serum levels 
of phosphorus within the target range”. 

EPDWG 2006 24 CaXP “The calcium phosphorus product should be kept within 
the normal range, at least below 60 mg2/dl2 ”. 

KDOQI  2005 29 PTH “In ESRD patients who have elevated serum PTH levels 
>300 pg/ml, despite modification of dietary phosphate 
intake, calcitriol or 1-α-vitamin D2 should be used to 
reverse the bone features of hyperparathyroidism”. 

EPDWG 2006 24 PTH “PTH levels should be kept at two to three times the 
upper limit of the normal range in end-stage renal 
disease.  If PTH is elevated more than two to three times 
normal in dialyzed children, active vitamin D metabolites 
should be administered orally”. 
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discussion
In this systematic review we identified 17 guidelines on the management of chronic dialysis 
in children. The development process of most of these guidelines was poorly reported and 
hardly any of the recommendations was based on paediatric empirical evidence. Only a 
few quality indicators or benchmarks were identified and there were some discrepancies 
between the recommendations. 

The lack of evidence based guidelines leads to children being treated based on clinical 
experience or opinion of various different nephrologists in different centres. This may 
mean that substandard treatment exists and may impact on the morbidity and mortality 
of these children. 

ESRD in children is very rare and over the last ten years, the growing number of 
pre-emptive transplantations has further reduced the number of children on dialysis in 
the western world. The consequently small number of paediatric patients on chronic 
dialysis, scattered over many small centres has precluded the generation of paediatric-
specific evidence and hampered the development of guidelines. Furthermore, there are 
many different topics concerning chronic dialysis to focus on. At the same time, there are 
fewer paediatric nephrologists than adult nephrologists. Because of the small number of 
patients and paediatric nephrologists there is less money and time available for research. 
As a consequence, in the current absence of paediatric-specific evidence, paediatric 
nephrologists need to base their management practices on evidence generated in adults 
on chronic dialysis. 

One may wonder whether the fact that none of the available guidelines met all criteria 
for good quality guideline development and only six guidelines met at least half of the 
criteria poses a problem. Some items seem crucial for good guideline development. For 
example, in 7 guideline development groups, members from an important discipline 
were absent, e.g. the guideline about PD catheter insertion was developed by paediatric 
nephrologists without surgeons involved. A guideline concerning a surgical procedure 
that is developed without the consent of the performer of this procedure is highly at risk 
to be violated in daily practice. 

There were other important quality criteria that were poorly met. Out of 17, only 1 
(KDOQI) guideline described the methods used for formulating the recommendations, 
2 (both KDOQI) gave an explicit link between recommendations and the supporting 
evidence, 4 considered the potential barriers to implementation and 1 reported monitoring 
criteria to assess the guideline’s impact on practice organization and patients’ outcome. 
These are important issues for clinicians to appraise the guideline quality and to ensure 
that the guideline can be implemented. Given this state of affairs, we conclude that the 
recommendations were poorly developed. 

On some topics we found relevant discrepancies between the recommendations. All 
these topics concerned issues for which there is no evidence in either adult or paediatric 
literature, such as recommended threshold eGFR for initiation of RRT, or recommended 
blood PTH level, and hence these recommendations are based on clinical experience or 
opinion. The process of harmonization of therapy, benchmarking and improvement of 
care is not enhanced by these discrepancies.
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A limitation of this study is that by including published guidelines we may have missed 
guidelines that have not been published in indexed medical journals. We tried to avoid 
this limitation by contacting 12 paediatric nephrology societies. Unfortunately, we did 
not get any response on our e-mail survey despite reminders. A limitation of the AGREE 
instrument, and thus of the items that we used to assess the guidelines’ quality, is that 
the assessment largely depends on the quality of reporting. When items are not reported 
specifically, they are scored negative, while in fact the developers might have met the 
criterion. When new guidelines are developed, we recommend that they describe the 
validity, the importance of the recommendation and the potential problems and barriers 
in clinical practice. Such guidelines should be available to all paediatric nephrologists and 
associated disciplines in the world. 

In summary, the guidelines that are available for management of chronic dialysis in 
children do not base their recommendations on empirical research evidence, and quality 
indicators or benchmarks are lacking. We feel that the current major need for more 
valid guidelines in the field of paediatric ESRD necessitates the performance of more 
international collaborative studies. When centres work together in setting the research 
agenda, perform these studies together, and subsequently implement their results into 
practice, unwanted practice variation is reduced and the quality of care for these children 
improved.
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