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ABSTRACT 

Clinical practice guidelines aim to improve the quality of care, yet for users of guidelines 
it is often not clear how these guidelines were developed and whether the recommen-
dations are robust. We aimed to identify all current published guidelines for the manage-
ment of children on chronic dialysis, assess the quality of their development, and evaluate 
consistency among their recommendations. We searched Medline (1948 to January 2012), 
and relevant websites of guideline development programs. Three reviewers appraised 
all 17 identified guidelines with the Appraisal of Guidelines for Research and Evaluation 
(AGREE) II instrument. These guidelines were developed by 5 different professional associa-
tions. The overall mean AGREE II score from 7 Kidney Disease Outcomes Quality Initiatives 
(KDOQI) guidelines was considered sufficient (mean scores 64-75%), and from all other 10 
guidelines poor (29-44%). Five out of 7 KDOQI guidelines scored weak on applicability. We 
found important inconsistencies between recommendations concerning initiation of renal 
replacement therapy, management of hemoglobin level, and the use of mupirocin to pre-
vent exit-site infections. While the recently developed KDOQI guidelines, meet the modern 
quality standards, advice for implementation of these recommendations is lacking. There is 
an urgent need for international collaboration and coordination to ensure that guidelines 
for management of children on chronic dialysis are consistent and, where possible, evidence 
based to promote best possible outcomes.  



53

Management policies 

4

INTRODuCTION 

End-stage kidney disease  in children is a rare but serious disorder 1;2. In the western world, 
the yearly incidence rate of End-stage kidney disease in patients younger than 19 years of 
age is about 6-8 per million, with an overall mortality in young adults about 30 times greater 
than in healthy age matched controls 1;2. In survivors to adulthood, juvenile End-stage kid-
ney disease has an important impact on somatic and psychosocial functioning in adult life: 
at least 40% of the adult survivors of End-stage kidney disease with childhood onset suffer 
daily from somatic co-morbidity and about 20% are severely disabled 2-4. Despite all the 
progress that has been made in the technical aspects of chronic renal replacement therapy 
(RRT), recent data on children on RRT suggest that most of the unfavourable long-term con-
sequences still occur in today’s population 5;6. 

Clinical practice guidelines aim to improve outcomes by optimising management policies. 
Several studies have shown that adherence to evidence-based guidelines may indeed im-
prove quality of care 7;8, but for many health conditions, it appears that treatment differs 
considerably from what has shown to be effective practice 9. We recently reported large and 
unwanted variation in management policies between all units providing dialysis for children 
in the Netherlands and Belgium, despite the existence of comprehensive guidelines in this 
field 10. Previous literature showed that there are several barriers to physician adherence to 
clinical practice guidelines (e.g. lack of awareness, lack of familiarity, lack of agreement, lack 
of self-efficacy, lack of outcome expectancy, and external barriers 11. One of the reasons for 
not following a guideline might be  that for most users it is often unclear how the existing 
guidelines are developed and whether the recommendations are robust. 
The aims of this study were to assess the quality of published guidelines for the manage-
ment of chronic dialysis in children, and evaluate consistency among the recommendations, 
and possible sources of inconsistency such as the evidence retrieval and appraisal processes.  

METHODS 

Search for guidelines and selection criteria 
Clinical guidelines on the management of children on chronic dialysis were retrieved by 
searching MEDLINE using the following MeSH terms and text words combined as “either/
or”, “chronic kidney failure”, “end-stage renal disease”, “guideline”, “child”, and “children”. 
The detailed search strategy (1948 to January 2012) is shown in Appendix 1. There was no 
limit for publication date. Furthermore, we searched websites of organizations known to 
produce guidelines for patients with End-stage kidney disease  (KDIGO 12, KDOQI 13, CARI 14, 
UK renal association 15, CSN-Canada 16, ISPD 16;17, and EBPG-Europe 18). Included were pub-
lished clinical guidelines, written in English, which concerned children (0-18 years) on chron-
ic dialysis. Guidelines about the management of transplanted children were not included. 

Appraisal of guidelines with the AGREE II Instrument 
Three reviewers (NS, JL, and JG) independently reviewed all full text guidelines. All recom-
mendations were categorized according to clinical topics to identify possible overlap. For 
each guideline the reviewers reported the number of countries and the types of disciplines 
represented in the guideline development group, and assessed whether the developers 
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reported their recommendations as  based on evidence, consensus, clinical experience, 
opinion or a combination of these. The Appraisal of Guidelines for Research and Evaluation 
(AGREE) II instrument was used to appraise the methodological quality of the guideline 
development process 19. The AGREE instrument is established in 2004 and is an interna-
tionally validated, rigorously developed 23-item tool comprising six domains of guideline 
development, i.e. scope and purpose (3 items), stakeholder involvement (3 items), rigour of 
development (8 items), clarity and presentation (3 items), applicability (4 items), and edito-
rial independence (2 items). Appendix 2 gives a more detailed description of these domains. 
Each item is rated on a seven-point Likert scale ranging from strongly disagree (1) to strongly 
agree (7). The domain score is expressed as a percentage of the maximum possible score for 
that domain and is obtained by summing the scores of individual items. 

The final item of the AGREE instrument involves a recommendation regarding the use of the 
guideline in practice, as “recommended,” “recommended with modifications” “not recom-
mended,”. Although there is no threshold score, a domain scoring <50% is usually consid-
ered to be of limited use and therefore scored as ‘not recommended’. According to AGREE, 
each guideline should be assessed by at least 2 appraisers to increase the reliability of the 
assessment. Disagreements between the 3 reviewers were resolved by discussion until con-
sensus was reached. 

Furthermore, we analysed the different recommendations for inconsistencies in similar clini-
cal topics carefully. We reported on all established inconsistencies that may lead to variation 
in management of children on dialysis with potentially important implications on outcomes.  
And finally we assessed the reported level of evidence. If the guideline developers reported 
that their recommendations were ‘evidence-based’, the reviewers assessed whether the 
reference to the evidence could be found in the guideline.

RESulTS

Searching and characteristics of included studies 
The search yielded 152 articles. Of these, 127 were excluded after title and abstract review. 
Of the remaining 25 potentially eligible articles, 8 were excluded, either because they did 
not contain clinical practice guidelines, only described guidelines on the management of 
adult patients, or concerned the management of transplant recipients. Seventeen of the 25 
potentially relevant guidelines identified by the search fulfilled the eligibility criteria 20-36. A 
flow chart of the search and selection process is shown in Figure 1. These guidelines were 
developed by five different professional associations, with the Kidney Disease Outcomes 
Quality Initiatives (KDOQI) and the European (Paediatric ) Peritoneal Dialysis Working Group 
(E(P)PDWG), the predominant groups, who developed seven guidelines each. The KDOQI 
guidelines were published between 2005 and 2009, all other guidelines between 2000 and 
2006, except the guidelines on PD solutions by the EPDWG, which was published in 2011. 
The guidelines included 369 recommendations covering seven different topics. The charac-
teristics of the included guidelines are shown in Table 1.

The number of disciplines represented in the guideline development groups ranged from 
one 22;32;36 to ten 30. In six guidelines no information was found on the types of disciplines. 
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TABlE 1. Characteristics of included guidelines, arranged by topic

Guidelines Name of guideline Year # of countries  # of 
disciplines 

Recom-
men- da-
tions based 
on 

Peritoneal dialysis 

ISPD 34 Consensus guidelines for the treatment of perito-
nitis in paediatric  patients receiving PD

2000 USA, Europe (3) 5 ND

EPPDWG 35 Guidelines by an ad hoc European committee for 
elective chronic PD in paediatric  patients

2001 Europe (12) 2 CL/O

EPPDWG 21 Guidelines by an ad hoc European committee on 
adequacy of paediatric  PD prescription

2002 Europe (9) 2 C/CL/O

KDOQI 25 Clinical practice guidelines for PD adequacy 2006 USA, Canada, Europe 
(4)

ND E/C/O

CAPN 36 Clinical practice guidelines for Paediatric  PD 2006 Canada 1 E/O 
EPDWG 32 Solutions for PD in children: recommendations by 

the European Paediatric  Dialysis Working group
2011 Europe (12) 1 E/C/O

Haemodialysis 

EPDWG 22 Haemodialysis in children; general practical 
guidelines

2005 Europe (12) 1 E/CL/O

KDOQI 26 Clinical practice guidelines for HD adequacy 2006 USA ND E/C/O
Renal Osteodystrophy 

KDOQI 24 Bone metabolism and disease in children with 
CKD

2005 USA 6 E/C/O

EPDWG 23 Prevention and treatment of renal 
osteodystrophy in children on chronic renal 
failure

2006 Europe (12) ND C/CL/O

Nutrition and Growth 

CARI 46 Nutrition and growth in kidney disease 2005 Australia, New 
Zealand 

ND E

KDOQI 29 Clinical practice guideline for nutrition in 
children with CKD

2009 USA, Canada, Europe 
(2)

3 E/C/O

EPPDWG 20 Guidelines by an ad hoc European committee on 
the assessment of growth and nutritional status 
in children on chronic PD

2001 Europe (10) 2 CL/O 

Anaemia 

EPPDWG 33 The management of anaemia in paediatric  PD 
patients

2003 Europe (11) ND C/CL/O

KDOQI 27 Clinical practice guidelines for anaemia in CKD  2007 USA, Canada, Europe 
(5)

7 E/C/O

Cardiovascular  

KDOQI 30 Clinical Practice Guidelines for Cardiovascular 
Disease in Dialysis Patients

2005 USA, Canada, Europe 
(2) 

10 E/C/O

Vascular Access   

KDOQI 28 Vascular access in Paediatric  patients 2006 USA, Ireland 5 E/C/O

PD= Peritoneal dialysis; HD=Haemodialysis; CKD=Chronic Kidney Disease. KDOQI= the Kidney Disease Outcomes Quality 
Initiatives; EP(P)DWG = European Paediatric  (Peritoneal) Dialysis Working Group; CAPN= Canadian association of Paediatric  
Nephrologists; ISPD= International Society of Peritoneal dialysis; CARI= Caring for Australasians with Renal Impairment. E= 
Evidence, CL= Clinical Experience, C=Consensus, O=opinion 
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In the other eleven guideline development groups at least one paediatric nephrologist was 
involved. The guideline development group members originated from one 24;26;36 to twelve 
countries 22;23;35. In sixteen guidelines the developers reported whether the guidelines were 
based on evidence, clinical experience, consensus or opinion. Although in eleven of these 
sixteen guidelines the recommendations were reported as “evidence-based”, this was con-
firmed by the reviewers in only seven. 

Quality appraisal 
In approximately 10% of the items one of the reviewers scored the AGREE II instrument 
two points higher or lower than the other two reviewers. These items were discussed at 
the consensus meetings. The items that were discussed most frequently were whether the 
health question was specifically described, whether there was an explicit link between the 
recommendation and the supporting evidence, and whether the guideline has been exter-
nally reviewed before publication. The results of the methodological quality appraisal are 
shown in Table 2. 

Scope & purpose 
The mean score for this domain was 65% (range 33%-80), with only 2 guidelines scoring 
<50%. This means that nearly all guidelines met at least 50% of the criteria of this domain, 
despite the fact that a detailed description of the health question covered by the guideline 
was rarely provided and that in none of the guidelines the designated age group or Chronic 
Kidney Disease (CKD) stage was specified. 

Stakeholder involvement 
The overall score in this domain was poor with a mean of 45% (range 24%-69%). Eight of 
the 17 guidelines scored <50%. Seven of the 17 guideline development groups included 
members from all relevant disciplines and in four of the group members from an important 
discipline were absent; in the remaining 6 guidelines the description of the members was 
not clear. In none of the 17 guidelines the views and preferences of the target population 
were sought. 

Rigour of development 
The overall mean score for rigour of development was only 42% (5-88%), with 10 guidelines 
scoring <50%. 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 strengths and limitations of the body of evidence were clearly described in 
seven guidelines. Five of these seven guidelines were from KDOQI. The methods used for 
formulating the recommendations were clearly described in only two (KDOQI) guidelines 
27;30. The consideration of health benefits, side effects, and risks of the recommendation was 
reported in 6 guidelines. For the other eleven guidelines there was no evidence that these 
issues had been addressed. Two KDOQI guidelines 24;27 were the only guidelines in which an 
explicit link between recommendations and the supporting evidence was described. We 
assumed that all the guidelines had been externally reviewed before publication since they 
were all published in peer-reviewed journals. However, only KDOQI reported on this. The 
seven KDOQI and the CARI guidelines described a procedure for updating the guidelines. 
Clarity and presentation  
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TABlE 2. Domain mean scores and overall assessment according to the AGREE II instrument 

Domain

Guidelines Scope & 
purpose 

(%)

Stakeholder 
involvement 

(%)

Rigour of 
development 

(%)

Clarity & 
presentation 

(%)

Applicability 
(%)

Editorial 
independence 

(%)

Overall 
assessment

Overall 
score 
(%) 

PD 

ISPD [34]
33 27 8 84 27 27

NR 34

EPPDWG 35 
56 29 5 64 15 7

NR 29

EPPDWG 21 49 33 23 64 10 10 NR 32
KDOQI 25 69 69 76 80 30 87 R* 69
CAPN 36 67 29 38 62 5 27 NR 38
EPDWG [32] 76 42 29 40 25 49 NR 41

HD 

EPDWG 22 51 24 7 47 15 30 NR 29

KDOQI 26 71 58 65 71 33 87 R* 64
Renal Osteodystrophy 

KDOQI 24 78 58 83 78 42 87 R* 71
EPDWG 23 51 31 18 47 23 20 NR 32
Nutrition & growth 

CARI 31 76 31 48 51 7 27 NR 40
KDOQI 29 76 64 72 78 58 87 R* 72
EPPDWG 20 62 51 7 53 32 27 NR 39
Anaemia 

EPPDWG 33 53 29 8 42 10 30 NR 29
KDOQI 27 78 56 85 82 63 87 R* 75
Cardiovascular  

KDOQI 30 80 69 88 40 37 87 R* 67
Vascular  access 

KDOQI 28 78 62 68 76 37 87 R* 68
Overall mean 
score 65 45 42 64 27 48

KDOQI= the Kidney Disease Outcomes Quality Initiatives; EP(P)DWG = European Paediatric  (Peritoneal) Dialysis Working 
Group; CAPN= Canadian association of Paediatric  Nephrologists; ISPD= International Society of Peritoneal dialysis; CARI= 
Caring for Australasians with Renal Impairment; NR= not recommended; R*= recommended with modifications; R= 
recommended according to AGREE II instrument methods
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The mean score was 64% (range 40-84%), with only three  scoring < 50%. In thirteen guide-
lines, the recommendations were specific and unambiguous. The other four 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”21], and “…pain prevention is essential” 22. One guideline 
34 provided a detailed description of the appropriate intervention in specific situations. In 
thirteen of the seventeen guidelines, the key recommendations were easily identifiable. 
However, in the KDOQI guideline about cardiovascular disease, the recommendations spe-
cific for children were difficult to find.  

Applicability 
The mean score for applicability was only 27% (5-63%), the lowest of all domains. Fifteen 
guidelines (88%), including five KDOQI guidelines, scored <50%. 
Six guidelines provided advice and/or tools (e.g. flow charts) to put the recommendations 
into practice. Facilitators and barriers to guideline application were discussed in only two 
guidelines 27;28 The potential resource implications of applying the recommendations were 
considered in two guidelines 29;30. Only one guideline 27 presented monitoring and/or audit-
ing criteria. 

Editorial independence 
The mean score for editorial independence was 48% ( range 7-87%), with only seven guide-
lines scoring > 50%. Eleven groups disclosed their independence from the funding body. 
KDOQI stated that all group members had declared that they have no conflict of interest. 
The other ten development groups did not report on this. Three of these ten guidelines 
mentioned a pharmaceutical company in the acknowledgement section 21;34;35. 

Overall assessment 
After considering all domain scores of the AGREE II instrument, the seven KDOQI guidelines 
were ‘recommended with modifications’ and all other guidelines were ‘not recommended’. 
The highest score was achieved by the KDOQI guideline for Anaemia 27 with a total score 
of 75% (range 56- 87%). The overall mean score of the seven guidelines from KDOQI (69%) 
was significantly higher than the overall mean of the other ten guidelines (34%), (mean 
difference [95%CI]: 35% [31-40%], p<0.001). The data driven comparison of the mean qual-
ity score between the seven KDOQI guidelines and the 10 non-KDOQI guidelines for each 
AGREE II domain is presented in Figure 2. The KDOQI guidelines had significantly higher 
(p<0.01) quality scores for all of the AGREE domains except for clarity and presentation 
(p=0.09). 

Guideline consistency 
The seventeen guidelines dealt with seven different topics and  several subtopics. There was 
generally little overlap in scope. However, in the overlapping subject areas we found three 
inconsistencies between guidelines concerning recommendations on the decision when to 
start the renal replacement therapy, management of hemoglobin level, and the use of mu-
pirocin to prevent exit site or tunnel infections in peritoneal dialysis (PD) (Table 3). The level 
of evidence of  these recommendations as assigned by the developers were low. Six of the 
recommendations were opinion based, one was based on level A evidence in adult studies 
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TABlE 3.  Inconsistencies between guidelines

Guideline Topic Recommendation Recommen-
dation based on 

Initiation 
RRT

eGFR1 

EPPDWG PD 2001 35 initiation: 10-15  “..Unless the child remains 
asymptomatic and growth is 
well maintained.”

Opinion 

KDOQI  PD 2006 25 consider:  9-14 
recommended:  
<8 

 “or start earlier when 
malnutrition, fluid overload, 
hypertension, hyperkalemia, 
hyperphosphataemia, acidosis, 
growth failure or neurological 
consequences of uremia”

Opinion

CAPN PD  2006 36 initiation <10  “…and/or when there are 
symptoms and signs of uremia 
and/or growth failure 

Opinion

KDOQI HD 2006 26 consider: <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”

Level A evidence 
in adult studies

Anaemia

EPPDWG Anaemia 
2003 [33]

Hemoglobin > 
11 g/dl 

“Normal Ht level should be 
aimed. Iron 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” 

Opinion

KDOQI Anaemia 
2007 27

Hemoglobin 
11.0 – 12.0 g/dl 
Hemoglobin < 
13.0 g/dl 

“the selected hemoblobin 
target should generally be in 
the range of 11.0 to 12.0 g/dl 
and not be greater than 13.0 
g/dl” 

Opinion

 Mupirocin prophylaxis

ISPD PD 
2000 34

Yes “Prophylactic antibiotic 
therapy for S. aureus nasal 
carriage is recommended to 
decrease the risk of S. aureus 
catheter exit-site/tunnel 
infections’

None reported

EPPDWG PD  2001 35 No “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”

Opinion

1eGFR = estimated Glomerular Filtration Rate in mL/min/1.73 m2; PD= Peritoneal dialysis; HD=Haemodialysis; 
KDOQI= the Kidney Disease Outcomes Quality Initiatives; EP(P)DWG = European Paediatric  (Peritoneal) Dialysis 
Working Group; CAPN= Canadian association of Paediatric  Nephrologists; ISPD= International Society of 
Peritoneal dialysis.  
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and for one recommendation the level of evidence was not reported. 

Initiation of renal replacement therapy 
In four guidelines 25;26;35;36 the recommended estimated Glomerular Filtration Rate (eGFR) 
to start RRT varied from < 8 to <15 ml/ min per 1.73 m2. According to 3 guidelines 25;26;36, 
RRT should be initiated earlier than at the recommended lower limit of eGFR in case of ad-
ditional clinical symptoms. In contrast, another guideline 35 recommends ‘not to start RRT as 
long as there are no clinical indications’, even at an eGFR below 8 ml/min/1.73m2.

 
Hemoglobin levels 
We found inconsistencies between two guidelines 27;33 concerning the management of he-
moglobin level, as follows. Guideline 1: “In the opinion of the Work Group, in paediatric  
dialysis patients with CKD receiving ESA therapy, the selected hemoglobin target should 
generally be in the range of 11.0 to 12.0 g/dl and not be greater than 13.0 g/dl” 27; guideline 
2: “Normal hematocrit level should be aimed for iron 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” 33. The risks of a high hemoglobin target were not dis-
cussed in the second guideline. 

Mupirocin prophylaxis 
Two guidelines addressed the use of mupirocin prophylaxis to prevent tunnel or exit site 
infections 34;35. One of these guidelines 34 recommended topical mupirocin prophylaxis for 
Staphylococcus aureus nasal carriers based on one trial in adults 37 which compared mupiro-
cin with oral rifampicin, and concluded that both were equally effective, and on one cohort 
study in children using oral rifampicin instead of local mupirocin 38. The other guideline 35 
stated that “ there are no convincing data to suggest screening children or care givers for 
Staphylococcus aureus nasal carriage or on the use of mupirocin cream around the exit site 
on a regular basis”. 

DISCuSSION

In this systematic review we identified seventeen current guidelines on the management of 
chronic dialysis in children of which only the KDOQI guidelines were considered of fair qual-
ity with regard to their development. All other guidelines scored low with the most impor-
tant domains ‘rigour of development’ and ‘applicability’ scoring the lowest. These results 
raise several concerns with regard to their implementation which we will address below.

Most guidelines scored low on domains that are essential for good guideline development, 
such as stakeholder involvement, rigour of development and applicability. For example, in 
six guideline development groups, members from an important discipline were absent, as 
for instance, a guideline about PD catheter insertion that was exclusively developed by pae-
diatric nephrologists with no surgeons involved. It is less likely that a guideline on a surgical 
procedure that is developed without the explicit involvement of a surgeon will actually be 
carried out accordingly in daily practice 39. Many of the guidelines did not report the criteria 
for selecting evidence or the methods for formulating the recommendations. This informa-
tion is required to determine whether recommendations are truly evidence based and to 
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understand how the evidence was analyzed and used in the formulations of recommenda-
tions.  This may have important implications for daily practice. For example, according to 
the KDOQI guidelines, the upper limit of Hb for adult patients on dialysis is fully applicable 
to children. They also underline (in the adult part), that aiming at an Hb of 13 g/dl will easily 
lead to exceeding the upper limit in daily practice, implicating that the target Hb should be 
lower. Yet, for children this is actually based on very few case reports from the early nineties 
of thrombosis and hypertension due to an (over)dose of erythropoietin in children on dialy-
sis. At the same time, they underline the special need for treatment of anaemia in children 
on dialysis in order to improve cognitive performance, overall fitness and cardiac function. 
Furthermore, guidelines should consider potential barriers to implementation and provide 
monitoring criteria to assess a guidelines impact. In our study, the domain ‘applicability’ 
scored poorly in most guidelines. All these are important issues for clinicians to appraise the 
guideline quality and to evaluate if the recommendations can be implemented. 

The scores obtained from the AGREE evaluation were similar to those reported by Boluyt et 
al. 40 in a study on the quality of evidence based paediatric clinical practice guidelines for ten 
frequent conditions in paediatric s. Our main scores were slightly lower for some domains 
(scope and purpose 65% vs. 84%, rigour of development  42% vs. 54% and, clarity and pre-
sentation 64% vs. 78%) when compared with those reported by Boluyt et al. 40. The relatively 
lower rigour of development in the dialysis guidelines could be related to the inclusion of 
non evidence based guidelines in our study. Also the low scores of the guidelines other than 
KDOQI can partly be explained by the fact that the KDOQI guidelines were developed more 
recently. The first KDOQI guideline was published in 2005, while the other guidelines were 
published between 2000 and 2006, and one in 2011. 
Although there were only a few overlapping content related topics, we found relevant incon-
sistencies among recommendations, particularly for initiation of renal replacement therapy, 
management of hemoglobin level, and the use of mupirocin to prevent exit site infections. 
Al these recommendations were underpinned by expert opinion or sparse evidence. This 
phenomenon is well known from literature on adult care. Tong et al. found considerable 
inconsistencies in recommendations for screening and follow up of living kidney donors, 
which were all based on low level evidence 41. In a comparison of 5 adult KDIGO guidelines 
in 2007, v Belleghem found conflicting recommendations, in some cases even based on 
the same literature 42. The conclusion should be that in case of no evidence, no strict rec-
ommendation should be given at all and recommendations for further research, as KDOQI 
often but not always provide, should be given for all these topics. This might enhance the 
process of harmonization of therapy, benchmarking, and improvement of care.  
We are aware of the major challenges hampering the development of guidelines in this 
field. End-stage kidney disease  in children is very rare. Over the last ten years, the growing 
number of pre-emptive transplantations has even 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 paediat-
ric -specific evidence and hampered the development of guidelines. At the same time, there 
are fewer paediatric nephrologists than adult nephrologists. Because of the small number 
of patients and paediatric nephrologists there is fewer financial resources and time available 
for research. The lack of evidence based guidelines leads to children being treated based on 
clinical experience or opinion of various different nephrologists in different centres, perhaps 
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partly based on evidence from adult studies. It is not clear to what extent evidence gener-
ated in adult studies can be extrapolated to children. Because of these major challenges 
hampering the development of evidence based guidelines the need for improvement of the 
development of ‘consensus’ or ‘best available evidence’ based guidelines for the manage-
ment of children on chronic dialysis is essential.  

Implications 
After considering all domain scores, we can currently only recommend the 7 KDOQI guide-
lines to be used in local practice. Although we are faced with major challenges hampering 
the development of guidelines, such as the small number of patients, few paediatric ne-
phrologists, and lack of funding, we emphasize the need for improvement of the develop-
ment of guidelines for the management of children on chronic dialysis. Guideline develop-
ers should report the underpinning evidence or other considerations for their recommen-
dations i.e. describe how the recommendations have been developed, assess the strength 
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. Furthermore, we suggest international collaboration to overcome the challenge 
of the small sample sizes. There are several examples of international collaborative groups 
that have succeeded to perform multi centre studies in rare diseases, e.g. PRINTO in juvenile 
rheumatism 43 , and the European Vasculitis Study Group (EUVAS) 44.

Limitations 
One limitation of this study is that by including published guidelines we may have missed 
guidelines that have not been published in indexed medical journals. Furthermore, we ex-
cluded non-English guidelines due to translation restrictions therefore the applicability of 
our findings in other contexts is unclear.  

We used the AGREE II instrument to assess the quality of paediatric guidelines, one of the 
few guideline assessment tools with demonstrated validity and reliability 45. A guideline that 
addresses the issues covered by the AGREE instrument is more likely to be a rigorously 
developed guideline. However, poor reporting of the development process that may not 
reflect flaws in the actual development process of the guidelines is a recognized limitation 
of the AGREE II instrument. To assess the validity of the recommendations, the rater must 
have both paediatric subject matter knowledge and skills in evidence-based medicine. Fur-
thermore, when items are not reported specifically, they receive a low score (i.e. 1, strongly 
disagree), although in fact the developers might have met the criterion. It is therefore im-
portant that future guidelines report all different items specifically.

Conclusion 
The development process of currently existing guidelines for the management of children 
on chronic dialysis varies largely. Although the KDOQI guidelines scored sufficient on the 
overall score of the domains, improvement of ‘rigour of development’ and ‘applicability’ 
is needed before wide application can be expected. It is clear that the current major need 
for more valid guidelines in the field of paediatric  End-stage kidney disease  calls for more 
international collaborative efforts. 
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