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Chronic Kidney Disease- Mineral and Bone Disease parameters and statural
growth after kidney transplantation

Principal investigator Year of award

Agnieszka Prytula 2023

Please provide an overall summary of the project (max 500 words)

Aims: We aimed to analyze factors associated with post-transplant growth in a large cohort of European pediatric KTx recipients with focus on metabolic acidosis. Furthermore, we analyzed whether alkali
treatment leads to improved growth.

Methods: In this registry study of the Cooperative European Paediatric Renal Transplant Initiative (CERTAIN), clinical and laboratory measurements were collected pre-transplant, at months 1, 3, 6, 9 and
12 post-transplant, and every 6 months thereafter up to 5 years post-transplant. Height z-scores were calculated accordingly for patients from Northern and Southern Europe. Generalized Additive Mixed
Models were applied for an association between statural growth expressed as A height z-score relative to the time between two consecutive visits focusing on plasma bicarbonate level (HCO3-). A
trial-emulation analysis was performed to estimate the effect of alkali supplementation in the first year post-transplant. Separate analyses were performed in all patients and in patients younger than 12
years at KTx.

Results: We report on 2145 primary KTx recipients of whom 71% from Northern European countries, 61% boys, with a median age at KTx of 9.4 years. No statistically significant association was found
between statural growth and HCO3- (p= 0.21), but the shape of the estimated conditional association showed a decreasing estimated growth with increasing HCO3-. Treatment with glucocorticoids
showed the strongest inverse association with statural growth (p<0.001). Low height z-score at KTx (p<0.001), younger age (p=0.04), glomerulopathy (with CAKUT as the reference) (p=0.01) and higher
estimated glomerular filtration rate (p<0.001) were positively associated with statural growth. The trial-emulation analysis included patients at 30 days and 3, 6, and 9 months post-transplant with
HCO3-<22 mmol/L and without prior alkaline treatment. Of these 645, 485, 365, and 299 patients, respectively, in 194, 93, 47 and 25 alkaline treatment was commenced. After adjustment for a set of
measured confounders, there was no statistically significant difference in A height z-score after 1 year of alkaline supplementation, but in all cases treated patients had a lower A height z-score than
untreated patients.

Conclusions: We report lack of association between metabolic acidosis and statural growth. Treatment of metabolic acidosis did not improve growth.

How was the grant used for the project? (max 200 words)

7500 euros: CERTAIN Registry (web application, financial compensation to the participating
centres, organisation of the annual workshop)
7500 euros: statistical analysis

Please list all publications completed, with links to open access publications where available
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Are any other publications planned?

No

Please list all presentations relating to the project

Factors associated with statural growth in pediatric kidney transplant
recipients with focus on metabolic acidosis

1. ESPN Valencia September 2024, Transplantation WG meeting

2. CERTAIN workshop, Heidelberg, September 2024

3. IPNA Cape Town February 2025 (3-min pitch presentation)




	Title of the projectRow1: Chronic Kidney Disease- Mineral and Bone Disease parameters and statural
growth after kidney transplantation
	Principal investigatorRow1: Agnieszka Prytula
	Year of awardRow1: 2023
	Please provide an overall summary of the project max 500 wordsRow1: Aims: We aimed to analyze factors associated with post-transplant growth in a large cohort of European pediatric KTx recipients with focus on metabolic acidosis. Furthermore, we analyzed whether alkali treatment leads to improved growth.
Methods: In this registry study of the Cooperative European Paediatric Renal Transplant Initiative (CERTAIN), clinical and laboratory measurements were collected pre-transplant, at months 1, 3, 6, 9 and 12 post-transplant, and every 6 months thereafter up to 5 years post-transplant. Height z-scores were calculated accordingly for patients from Northern and Southern Europe. Generalized Additive Mixed Models were applied for an association between statural growth expressed as Δ height z-score relative to the time between two consecutive visits focusing on plasma bicarbonate level (HCO3-). A trial-emulation analysis was performed to estimate the effect of alkali supplementation in the first year post-transplant. Separate analyses were performed in all patients and in patients younger than 12 years at KTx. 
Results: We report on 2145 primary KTx recipients of whom 71% from Northern European countries,  61% boys, with a median age at KTx of 9.4 years. No statistically significant association was found between statural growth and HCO3- (p= 0.21), but the shape of the estimated conditional association showed a decreasing estimated growth with increasing HCO3-. Treatment with glucocorticoids showed the strongest inverse association with statural growth (p<0.001). Low height z-score at KTx (p<0.001), younger age (p=0.04), glomerulopathy (with CAKUT as the reference) (p=0.01) and higher estimated glomerular filtration rate (p<0.001) were positively associated with statural growth. The trial-emulation analysis included patients at 30 days and 3, 6, and 9 months post-transplant with HCO3-<22 mmol/L and without prior alkaline treatment. Of these 645, 485, 365, and 299 patients, respectively, in 194, 93, 47 and 25 alkaline treatment was commenced. After adjustment for a set of measured confounders, there was no statistically significant difference in Δ height z-score after 1 year of alkaline supplementation, but in all cases treated patients had a lower Δ height z-score than untreated patients.
Conclusions: We report lack of association between metabolic acidosis and statural growth. Treatment of metabolic acidosis did not improve growth. 


	How was the grant used for the project max 200 wordsRow1: 7500 euros: CERTAIN Registry (web application, financial compensation to the participating centres, organisation of the annual workshop)
7500 euros: statistical analysis
	Please list all publications completed with links to open access publications where availableRow1: Factors associated with statural growth in pediatric kidney transplant
recipients with focus on metabolic acidosis
Agnieszka Prytuła1 · Dries Reynders2 · Els Goetghebeur2 · Kai Krupka3 · Justine Bacchetta4 · Nele Kanzelmeyer5 ·
Isabella Guzzo6 · Raffaella Labbadia6 · Elisa Benetti7 · Mohan Shenoy8 · Anne‑Laure Sellier‑Leclerc4 · Jun Oh9 ·
Mieczysław Litwin10 · Jacek Rubik10 · Atif Awan11 · Ilmay Bilge12 · Lutz T. Weber13 · Dominik Müller14 ·
Thomas Simon15 · Lars Pape16 · Burkhard Tönshoff3,17 on behalf of the ESPN Transplantation and CKD-MBD working
group and, the CERTAIN Research Network

Pediatric nephrology, January 2025
	Are any other publications plannedRow1: No
	Please list all presentations relating to the projectRow1: Factors associated with statural growth in pediatric kidney transplant
recipients with focus on metabolic acidosis
1. ESPN Valencia September 2024, Transplantation WG meeting
2. CERTAIN workshop, Heidelberg, September 2024
3. IPNA Cape Town February 2025 (3-min pitch presentation)


