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ABSTRACT 

Background: Most cases of nephrotic syndrome (NS) have disease relapse 

and 50% develop frequent relapsing NS or steroid dependent NS. 

Eighty percent of plasma zinc is bound to albumin which is lost in 

urine in NS during relapse period so, serum zinc level is decreased 

during NS attacks and more decreased in frequently relapsing NS. Zinc 

(Zn) supplementation reduces morbidity and mortality, especially 

among children due to infectious diseases, and also has immune-

modulator effects. 

Aim of the work: To assess whether zinc supplementation can reduce the 

relapse and infection rates in children with nephrotic syndrome or not? 

Patients and Methods: This interventional study was conducted at 

Pediatric Nephrology Clinic, Children's Hospital, Ain Shams 

University. It comprised 40 patients with frequent relapsing NS divided 

into two groups (zinc and control groups). Both received routine 

medical care of nephrotic syndrome, but zinc group received also oral 

zinc supplementation 10 mg/day for 6 months with doubling the dose 

during infection period and relapse time. Serum zinc was measured at 

the start and at the end of the study. Relapse rate, hospitalization rate, 

number of days of hospitalization, time of relapse, and investigations 

were compared before and after zinc supplementation. 

Results: There was low serum zinc level in most cases of frequently 

relapsing nephrotic syndrome. Oral zinc supplementation in FRNS 

improved serum zinc level by 22.72%, reduced relapse rate by 28% 

and reduced hospitalization days by 33.7%. Although there was no 

significant improvement as regards hospitalization rate and time of 

relapse, sustained remission occurred in 80% of patients of zinc group.  

Conclusion: Oral zinc supplementation in frequently relapsing nephrotic 

syndrome children is useful for reduction of relapse rate and hospital 

stay, and achieving sustained remission. 

Key words: Zinc, supplement, relapse, children, nephrotic syndrome 
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INTRODUCTION 

After initial successful treatment of nephrotic syndrome 

(NS), around 80% of children with steroid sensitive nephrotic 

syndrome have disease relapses requiring further courses of 

high dose prednisolone. About 50% develop frequently 

relapsing nephrotic syndrome (two or more relapses within six 

months of presentation or four relapses within 12 months) or 

steroid dependent nephrotic syndrome (relapse while receiving 

prednisolone or within 14 days of stopping the drug (Larkins et 

al., 2016). 

Zinc (Zn) is an essential trace element that functions as a 

cofactor for certain enzymes involved in metabolism, and cell 

growth. It is found in nearly 300 specific enzymes (Osredkar 

and Sustar, 2011). 

Approximately 75–80% of plasma zinc is bound to 

albumin, accounting for as much as 98% of the exchangeable 

fraction of Zn in blood plasma. Serum albumin effectively acts 

as an extracellular “zinc buffer” that controls the concentrations 

of “free” Zn
2+

 ions that are available to other plasma proteins or 

for cellular uptake through membrane-bound zinc transporters 

(Handing et al.,2016). 

A positive correlation has been found between urinary zinc 

and protein excretion. In spite of high dietary intake and normal 

intestinal absorption, children with NS have zinc deficiency 

caused by increased urinary zinc loss (Haque et al., 2017). 

During NS attacks with a low protein level, there is a 

reduction in the serum zinc level. Mechanisms for the low zinc 

level in NS include concomitant nutritional deficiency with 

reduced oral zinc intake, decreased intestinal absorption, and 

increased intestinal zinc secretion (Hamik et al., 2019). 

The mean serum zinc level in frequently relapsing cases of 
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nephrotic syndrome is significantly lower than that of 

infrequently relapsing cases (Hashim and Jabur, 2020). 

There is strong evidence from developing countries that 

zinc supplementation can reduce morbidity and mortality, 

especially among children due to infectious diseases(Yakoob et 

al., 2011). 

It is suggested that zinc deficiency can lead to down-

regulation of T-helper 1 (Th1) cytokines, resulting in a relative T-

helper 2 (Th2) cell over activity and an increased risk of clinical 

infections (Canani et al., 2005). 

Zinc supplementation may result in restoration of Th1 

immune response through suggested augmentation of gene 

expression for interleukin (IL)-2 and interferon-α (Prasad, 

2008). 

The Th1/Th2 cytokine imbalance is believed to be implicated in 

relapses of steroid sensitive nephrotic syndrome (SSNS) 

(Prasad, 2008). 

 

https://scholar.google.com/citations?user=QrjqgREAAAAJ&hl=ar&oi=sra

