
Chronic PD and HD: what are the relevant KPI for 
physicians and patients?

Justine Bacchetta, MD, PhD

Hopital Femme Mère Enfant
Bron, France



Poll: which of the above KPI would you consider as meaningful 
in pediatric dialysis?

KPI = key performance indicators

A- growth

B- bicarbonate levels

C- phosphate levels

D- hemoglobin levels

E- PTH levels



Updated 14/04/21

KPI Monitoring in ERKReg: CKD3-5
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KPI Monitoring in ERKReg: dialysis



Keep it simple: is growth adequate?



• Parameters affecting growth
• Age
• Primary disease
• GFR level
• Duration of CKD
• Birth parameters and parental 

height

• Causes of growth retardation 
in CKD

• Inadequate intake of calories and 
proteins

• Water, electrolyte and acid-base 
imbalance

• Malnutrition
• Bone disease and CKD-MBD
• Impaired GH-IGF1 axis
• Hypogonadism
• Long-term use of corticosteroids
• Anemia
• Inflammation

Growth in pediatric CKD

Drube, Nature Reviews in Nephrology, 2019



Growth in pediatric CKD

Drube, Nature Reviews in Nephrology, 2019



Growth and standardized height as markers of global 
child morbidity in CKD

Shaefer, Periton Dialysis Int 2012

• IPPN registry
– 1773 patients
– Age 0-19 

years



Growth failure as a risk factor for hospitalization

Furth, Pediatric Nephrology 2002

• Prevalent US pediatric patients with ESRD in 1990
• Followed through 1995
• Cohort of 1112 patients



Growth as a marker of survival

Furth, Pediatric Nephrology 2002



Daily on-line HDF promotes catch-up growth

Fischbach, NDT 2009

Mean growth velocity: 3.8±1.1 cm/year => 14.3±3.8 during the first year
Height SDS from -1.5±0.3 to 0.2±1.1





rhGH therapy improves mineralization, whatever the type of 
the underlying osteodystrophy

Nawrot-Wawrzyniak, AJKD 2013

• Study from Austria and Poland
– 18 children, hemodialysis
– rhGH for one-year
– Paired analysis before/after
– Baseline: high prevalence of low

bone turnover

Bacchetta, cJASN, 2013

• Study from USA
– Randomized trial: 33 children, PD
– Low Turnover LTO, n= 14, rhGH 

or nothing
– High Turnover HTO, n= 19, GH + 

calcitriol IP or calcitriol IP
– rhGH for 8 months

**



Keep it (relatively) simple: nutrition





Nelms Pediatr Nephrol 2021

Frequency of follow-up



Nelms Pediatr Nephrol 2021

Frequency of follow-up



Keep it (relatively) simple: biological 
parameters



• Stimulation of osteoclastic differentiation
• Stimulation of osteoclastic resorption

• Inhibition of osteoblastic differentiation

Resorption activity 
depending on pH

Kato, BioScience Trends 2013c

KPI Bicarbonate levels > 20 mmol/L: acidosis and bone 
metabolism

Kraut, Kidney International 1986

Harambat Kidney Int 2017
Bicar<22 as a risk factor for 
CKD progression in the 4C 

cohort



Acidosis and the risk of CKD progression in children

Brown cJASN 2020

Threshold here 22 mmol/L
Only 36% of patients with acidosis were supplemented in this CKID study



KPI phosphate within the normal range: reference values for 
phosphate must be adapted to age +++

Ardeshirpour Pediatr Endocrinol Rev 2007
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=> Z-score of phosphate depending on age ++++



Scialla, Kidney International 2013

Phosphate is a/the vascular toxin/silent killer

Shroff, Pediatric Nephrology 2013

Vascular calcifications

=> In adults do not forget that hypophosphatemia in dialysis is also a risk 
factor for mortality (denutrition) and that daily HD may induce 

hypophosphatemia in infants with further mineralization defects!



• CKID study
– 773 patients

KPI Hb> 11 g/dL: impact of anemia on QOL









The future: other KPI?



PTH is not an official KPI in ERKReg…
PTH is not the perfect biomarker but…

High PTH levels are associated with

Haffner Pediatr Nephrol 2013

• Longitudinal growth (>500 pg/mL)
• Vascular calcifications
• Anemia
• Left ventricular hypertrophy
• Cardiovascular disease
• Mortality

• Data from the IPPN registry
– More than 1800 children
– 87 centers
– 31 countries



PTH levels: different
guidelines… different targets… 

• K-DOQI 2005
– PTH 3-5 times above the upper normal limit : 200-300 pg/mL

• European guidelines 2006
– European Pediatric Dialysis Working Group
– Keep PTH levels within 2-3 times the upper normal limit: 120-180 pg/mL

• K-DIGO 2017
– PTH 2-9 times above the upper normal limit : 120-540 pg/mL

• Limited clinical evidence
• Data from IPNN in PD: optimal range 1.7-3 times above the upper normal limit: 100-200

pg/mL

It is not a problem of numbers, rather a problem of trends and global philosophy!
In registries, we may think as xx-UNL for the local assay…

Haffner Pediatr Nephrol 2013



Bacchetta JCEM 2010; Portale cJASN 2012; Mistnefes cJASN 2018; Portale cJASN 2016  

A good KPI should be associated with outcomes…

Increase of FGF23 with eGFR decline

FGF23 & LVH

FGF23 & CKD progression



FGF23 as a potential KPI?

• In vitro model of primary 
murine hippocampal 
cultures

• Incubation with FGF23 ±
α-Klotho

• Enhanced number of 
primary neurites

• And reduced arborization
Þ Resulting in a less complex

neuronal morphology

Hensel J Neurochemist 2016 / Yokoyama Kidney Med 2020

• Clinical study in CKID
• Increased levels of FGF23 

associated with lower performance 
in targeted tests of executive 
function, specifically attention 
regulation

• independent of glomerular 
filtration rate



List of potential KPIs that could be added

• Low or normal trauma fractures in last 12 months/bone pains/deformities.
worries that no accurate data will be collect. It was decided during the Oct 2020 meeting that a specific 
online survey specific for bone deformities be performed. 

• % of children with BMI >90th percentile
This information is already being collected. An appropriate KPI could be programmed on that data. 

• Treatment modality (HD vs PD vs preemptive)

• In HD patient - Vascular access type
This is not capture in the moment but can be considered for the future

• Calcium and Phosphate control
Proportion of patients below and above the normal range for age; this information is already being 
collected and an appropriate KPI could be programmed on that data. 
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Proposed new KPI by the group



Logeman, AJKD 2020

The SONG initiative: do physicians and patients share the 
same view on KPI???


