Serum level of Receptor Activator of Nuclear
Factor-Kappa B ligand in Children with
Nephrotic Syndrome

Thesis

Submitted for fulfillment of
The Master Degree in pediatrics

By
Mohamed Mostafa Ramadan El_Sonbaty
M.B., B.Ch.

Supervised by

Prof. Bahaya Hassan Moustafa
Professor Of pediatric
Faculty of Medicine - Cairo University

Prof. Ola Mostafa Ibrahim
Prof. of child health
National Research Center

Dr. Samar Mohamed Sabry
Assistant professor of pediatrics
Faculty of Medicine - Cairo University

Faculty of Medicine
CairoUniversity
2012







e ¢

shs. 13

g E

Itmu‘ ﬁ y%ma%y;m;w

o2l o lel "
slell 2ol 151

aslaad) ) (3
Aa

" 2 J



Acknowledgment

First of all, I would like to thank ALLAH, the most Merciful and

Compassionate.

I would like to express with great honour my deepest appreciation and
gratitude to Prof. Bahaya Hassan Moustafa, Professor of paediatric Faculty of
Medicine - Cairo University. She has set the plan, followed the steps of the
work, critically discussed the results and taught me the scientific principles of
research. Her care, perfectionism and invaluable experience were of much

guidance to me.

I am extremely grateful to Prof. Ola Mostafa Ibrahim, Professor of child
health- National Research Center. Inspite of her great responsibilities she
always finds the time to support, guide and encourage me. Her sincere remarks
have made this work accurate and scientific. Many thanks for her instructive

supervision and follow up of the progress of this thesis.

I would like to thank Dr. Samar Mohamed Sabry, Assistant professor of
paediatrics Faculty of Medicine - Cairo University for her dedicated supervision
and great help in this thesis. | find myself very lucky to have carried out this

study under her supervision.

I would like to express my appreciation and great thanks to Dr.Ola Mohy
El din Abdel Samie, Assistant Professor of child health- National Research
Center For her unlimited support and great help throughout my study. She was

always generous with both her time and effort to make this work come to light.

Also | would like to thank Prof. Hanaa Ahmed wafai Elshrif, Professor
of Biochemistry, National Research Center for her valuable guidance and

constant encouragement.



Last but not least, words fail to express my deepest appreciation and how
indebted I am to Dr. Marwa Mostafa Ramadan El_Sonbaty, Researcher - Child
health- National Research Center for her support and guidance for me in every
step of the way in this study. She has given me the confidence to follow through

my work. And for this | am deeply thankful.

Finally, | pray to ALLAH to make this work of benefit to the patients
included in this study and alleviate their suffering and accept our honest

intention in this work.

Mohamed El1l_ Sonbaty



Abstract

Abstract

Nephrotic syndrome (NS) is considered as a common chronic
disorder. Its prevalence in children is 15 times greater than adults.
RANKL is one of proteins in the tumor necrosis factor (TNF)/TNF
receptor families required for the control of bone remodeling. The aim of
this study was to assess the serum level of RANKL in children with
idiopathic nephrotic syndrome (INS) treated with glucocorticoids and its
relation to the different stages of the disease (remission & relapse) all
compared to normal children. The study comprised 40 children diagnosed
as having INS. Twenty children were in relapse and the other 20 were in
remission. Another 20 healthy children served as control group who were
matching in age and sex involved in the study. They were screened for
their anthropometric measurements (height, weight, Body mass index
(BMI) for-age Z-score), clinical parameters and laboratory assessment
(serum RANKL, Albumin, cholesterol, A/c ratio, calcium, phosphorus,
ALP, urea, creatinine). Results of this work revealed that SRANKL
concentration was significantly higher in relapse group as compared to
control group (p=0.002). No similar difference was noted between
remission and control. Also results showed a significant positive
correlation between duration of glucocorticoids (GCS) treatment and
concentration of sRANKL in both groups of NS patients. It was
concluded from this study that treatment with GCS for long time results
in bone affection so SRANKL can be used as a detector of bone affection
and abnormality and accordingly early intervention and prevention of

complications can take place.
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Introduction & Aim of the work

INTRODUCTION

Nephrotic syndrome (NS) is considered as a common chronic
disorder which is characterized by alterations of permselectivity at the
glomerular capillary wall, resulting in its inability to restrict the urinary
loss of proteins (Bagga and Mantan, 2005). Important biological
consequences such as reduced bone mineral density (BMD) and abnormal
bone histology have been documented. The latter include osteomalacia of
variable degrees as well as excessive bone resorption (Bonilla-Felixm et
al., 2009).

Corticosteroids are the standard first-line of treatment in nephrotic
children. Children are given high doses over a long period due to the
chronic and recurrent nature of the disease (Neuhaus et al., 2010). This
increases the risk of osteoporosis (steroid induced osteoporosis) which in

turn has long term complications (Gulati et al., 2009).

Although it was reported that intermittent treatment with
glucocorticoids in children does not significantly alter bone metabolism,
still it seems reasonable to provide calcium supplements to patients with
frequent relapses, steroid dependence or resistance who are likely to

receive long term therapy with corticosteroids (Leonard et al., 2007).

A set of proteins in the tumor necrosis factor (TNF)/TNF receptor
families were reported to be required for the control of bone remodeling.
These receptors, namely, receptor activator for nuclear factor kappa B
(RANK), osteoprotegerin (OPG), and the RANK ligand (RANKL), were
identified as forming a critical molecular triad that controlled bone
remodeling (Hofbauer et al., 2000). The binding of RANKL to its

receptor (RANK) induces differentiation, activation, and the prevention
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of osteoclast apoptosis, leading to enhanced bone resorption and bone
loss (Khosla, 2001).

Serum levels of RANKL in some pediatric disorders requiring
therapy with glucocorticoids (GCS) were assessed. Oelzner et al (2007)
demonstrated that high serum levels of RANKL were associated with
osteoporosis in patients with rheumatoid arthritis. However, Turk et al
(2009) found that free SRANKL and OPG showed a highly inverse
relationship in patients with reduced bone density in the course of Crohn
disease. Recently Wasilewska et al (2010) observed that INS children
treated with GCS had an increased serum RANKL level, decreased serum
osteoprotegerin (OPG) level, increased RANKL/OPG ratio. Their results
also revealed a significant positive correlation between the cumulative
dose of GCS and the serum RANKL. They also found that concurrent
GCS treatment increased the serum RANKL level and the latter

correlated negatively with the BMD Z-score.
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