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Implication for health policy/practice/research/medical education:
Our study on 43 children with storied sensitive nephrotic syndrome showed that recurrence in nephrotic patients has a 
relationship between low plasma zinc levels. We suggest zinc supplementation in these patients along with standard steroid 
therapy.
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Introduction: Relapses in children with steroid sensitive nephrotic syndrome (SSNS) are 
common and sometimes triggered by various infections. Low zinc levels have been described 
in children with nephrotic states. It is supposed to that zinc deficiency might lead to 
dysregulation of immune system and an increased risk of infection.
Objectives: This study sought to examine whether the plasma level of zinc in nephrotic 
patients is related to the number of relapses in these patients.
Patients and Methods: Forty-three children aged 1-10 years were entered in this study. Baseline 
data including age, serum zinc level, number of relapses during one year was recorded. The t 
test and chi-square tests were used to compare the mean values and proportions respectively 
with significant P value (P < 0.05).
Results: Forty-three children with storied sensitive nephrotic syndrome enrolled in this 
study. Twenty-three (53.5%) of them were male and 20 (46.5%) were female. Around 74.4 
% of patients experienced relapses of nephrotic syndrome in one-year period. There was a 
significant relation between zinc deficiency and recurrence rate. 
Conclusion: Zinc deficiency is common in children suffering from nephrotic syndrome and 
is related to recurrence of relapses in these patients.
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Introduction
Nephrotic syndrome (NS) characterized by massive 
proteinuria, decreased serum albumin level and 
peripheral edema is a common childhood disease with 
chronic relapsing course. In 80%–85% of affected children 
called as steroid sensitive nephrotic syndrome (SSNS) 
the response to steroid therapy is very good but in the 
remaining 15%–20% of patients there is no response to 
steroids called as steroid resistant nephrotic syndrome 
(SRNS) (1). Steroid therapy improves proteinuria in the 
first group, but even in this group of patients who have this 
initial good response, in 40%-50 % of patients, the disease 
becomes steroid dependent eventually or there is frequent 
relapses commonly following an infectious episode (2). 
There are an increased risk of serious complications such 
as sepsis, thrombosis, dyslipidemia and malnutrition 

during or following each relapse (3). The mechanism of 
steroid responsiveness or infections that trigger relapses 
is unclear. Disturbed cell-mediated immunity reactions 
and an association with atopic state, high serum IgE 
and upregulated gene-expression of interleukin 4 (IL-
4), since interleukin13 (IL-13) proposes type-2 cytokine 
disturbance in these patients that may be affected by 
serum zinc level (4).

Zinc is a trace element in our body and is essential 
in protein synthesis and normal cell growth and 
differentiation. Zinc deficiency most commonly affects 
epidermal integrity, gastrointestinal, central nervous 
system, immune function, skeletal, and reproductive 
organs (5). It is present in nearly all of tissues, especially 
the thyroid gland, pancreas, and reproductive organs and 
is involved in most of the body’s enzymatic processes, 

https://orcid.org/0000-0001-6862-4504
https://doi.org/10.15171/jrip.2019.46
http://crossmark.crossref.org/dialog/?doi=10.15171/jrip.2019.46&domain=pdf&date_stamp=2019-06-14


Journal of Renal Injury Prevention, Volume 8, Issue 3, September 2019 http://journalrip.com                                              244 

Ghafoorimehr  F et al

protein synthesis and carbohydrate metabolism. Serum 
zinc is mostly protein bounded, 50% of plasma zinc is 
bound to albumin and the remaining is bound to other 
plasma proteins (6).

Low plasma zinc level occurs in severe malnutrition, 
malabsorption and nephrotic states, due to lack or 
decreased intake, decreased bowel absorption or increased 
loss of zinc in diarrheal state or in urine in association with 
proteins or albumin. It seems that zinc supplementation 
theoretically can reduce morbidity and mortality, especially 
among children with gastrointestinal and respiratory 
problems (7). It is suggested that zinc deficiency can lead 
to down-regulation of T- helper 1 cytokines, resulting in a 
relative T-helper 2 cell over activity and an increased risk 
of clinical infections (8). Zinc supplementation may result 
in restoration of Th1 immune response through suggested 
augmentation of gene expression for IL-2 and interferon-α 
(9). The Th1/Th2 cytokine imbalance is believed to be 
implicated in relapses of SSNS (10). Zinc is an intrinsic 
metal component or an activating cofactor for more than 
70 important enzymatic reactions, including carbonic 
anhydrases, alkaline phosphatases, dehydrogenases and 
carboxypeptidases. It is also involved in the regulation 
of nucleoproteins and the reactivity of cell-mediated 
immunity, and body response to infections and plays an 
important role in body growth, tissue repair and healing 
of the wounds, carbohydrate tolerance, and also synthesis 
of male hormones.

There is impaired phagocytic function, lymphocyte 
depletion, decreased immunoglobulin production, a 
reduction in the T4+/T8+ ratio and decreased interleukin 
(IL)-2 production in zinc deficiency (11). 

Objectives
This study aimed to evaluate whether the plasma level 
of zinc in nephrotic patients is related to the number of 
relapses in these patients.

Patients and Methods 
Patients
This study was conducted in department of pediatrics 
nephrology of children medical center (January 2017 to 
October 2018). All children aging 1-10 years attending 
the outpatient department and all hospitalized children 
admitted in nephrology department diagnosed as 
nephrotic syndrome were included in this study. NS was 
diagnosed according to bedside urine protein level in 
range of 3+ to 4+ (significant nephrotic range proteinuria 
40 mg/m2/h), hypoalbuminemia (serum albumin <2.5 
g/dL) and hyperlipidemia (serum cholesterol >200 mg/
dL) and known cases of SSNS that did not receive any 
zinc supplement or immunosuppressive drugs except 
prednisolone.
Children with SRNS, patients less than one year or over 
10 years, taken zinc therapy within the last 3 months, 

nephrotic syndromes with secondary causes, and patients 
who refuse from giving consent to our study were excluded. 
Baseline data including age, gender, history of atopy and 
familial history of nephrotic syndrome and high blood 
pressure, clinical signs of edema, ascites and para-clinical 
findings such as serum albumin, cholesterol, electrolytes, 
calcium, sodium, potassium, creatinine, blood urea. 
Urinary protein to creatinine ratio was recorded at the 
time of diagnosis and serum zinc level calculated when 
the patients reached the remission phase. According to the 
references of our laboratory, normal zinc level was 78-110 
mg/dL. The patients were followed at least for one year 
since all relapses were recorded.

Ethical issues
The research followed the tents of the Declaration of 
Helsinki. The Ethics Committee of Tehran University 
of Medical Sciences approved this study. Written 
informed consent was obtained from patients’ parents. 
All procedures performed in this study involving human 
participants were in accordance with the ethical standard of 
the Tehran University of Medical Science with an approval 
number of IR.TUMS.CHMC.REC.1396.4520. This study 
was conducted as a thesis by Fatemeh Ghafoorimehr 
in nephrology ward of pediatric department of Tehran 
University of Medical Sciences, Tehran, Iran.

Results 
A total of 43 children with storied sensitive nephrotic 
syndrome enrolled in this study. Twenty-three (53.5%) of 
them were male and 20 (46.5%) were female. The mean 
age was 6.5 ± 3.7 years. None of them had familial history 
of nephrotic syndrome. There was history of allergic 
(food, skin or respiratory) reactions in 37.2 percent of 
patients. All of patients had edema but 53% of them had 
ascites at diagnosis. Regarding recurrence 11 (25.6%) of 
patients had no recurrence in the first year of study. The 
recurrence rate of nephrotic syndrome in the first year is 
shown in Table 1. Recurrence rate of each case is shown 
in Table 2.
Several variables were studied including serum cholesterol, 
albumin, and zinc and also protein/creatinine ratio. In 
relation to serum zinc level three levels were defined; 
bellow 78 mg/dL, between 78 to 110 mg/dL and above 110 
mg/dL. Detailed rates of patients are shown in Table 3.
The relation of serum zinc to age, recurrence rate, serum 
albumin, and cholesterol and protein/creatinine level 
was studied. According to one way study, no meaningful 

Table 1. The recurrence rate of nephrotic syndrome in the first year

Valid No. %

No 11 25.6

Yes 32 74.4

Total 43 100.0
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relation between zinc and other variables except recurrence 
rate was seen. According to NPar test, recurrence rate 
was greater in those with lower than 78 mg/dL zinc level 
(P = 0.001). This finding shows that the recurrence rate 
was greater in these cases in one year period. Table 4 
shows the relation of recurrence rate and serum zinc level. 
Table 5 shows relapses and its relation to different factors.

Discussion
Zinc is an essential trace element involved in protein 
synthesis, cell growth, and differentiation in the human 
body. Severe zinc deficiency is known to be associated 
with delayed growth, hypogonadism, impaired immune 
system function, skin problems, different cognitive 
disturbances and loss of appetite (7). Normal plasma zinc 
is about 70 to 110 mcg/dL, of which 60 percent is loosely 
bound to albumin and 30 percent is tightly bound to 
macroglobulins. Urinary excretion typically is between 
0.5 to 0.8 mcg/day. The primary organs storing zinc are 
liver and kidneys since most of the zinc is as intracellular 
bounded to metalloproteins (8). Short term zinc 
supplementation (2 weeks) among children attempting 
to treat or preventing common childhood infections was 
found to be beneficial (9).

Cogan et al observed an increased urinary excretion 
of high density lipoproteins and of transporting proteins 
of iron, copper and zinc in patients with nephrotic 
syndrome. Not only the transport proteins are lost in 
urine but also there is an increased excretion of these trace 
elements (12). Zinc supplement may lead to decreased 
episodes of infections presumably due to augmentation of 
gene expression for IL-2 and interferon, thereby restoring 
the cytokine-1 immune responses. Zinc deficiency is 
quite common and is associated with a high mortality in 

developing countries (13). In our study 11 patients did 
not have any relapse of nephrotic syndrome in one year 
follow up since all of them had zinc level up to 110 mcg/
dL (normal range). There is a meaningful relationship 
between serum zinc level and relapse of nephrotic 
syndrome. Kumar et al showed that zinc therapy is effective 
in remission induction of pediatric nephrotic syndrome. 
Mean number of days taken in remission in patients 
received zinc supplement were 11.8 ± 3.96 days while in 
control group were 18.3 ± 5.14 days. The hospitalization 
time in nephrotic patients that received zinc supplement 
was shorter than other patients (14).

Sherali et al studied the effect of decreased plasma 
zinc on the relapse rates in 54 children with SSNS. Sixty 
children aging between 2 to 15-year-old were selected 
and the relapse rate in one year was recorded. At last 54 
cases completed the study while there was no meaningful 
difference in relapse rates in respect to serum zinc level 
at first year. However, after this time in those children 
who received supplemental zinc, the relapse rate was 
meaningfully lower (7% versus 10%) than others. They 
concluded that receiving supplemental zinc can reduce 
relapses in the course of nephrotic syndrome (13).

Bhatt et al performed a randomized controlled trial 
study on the effect of zinc versus placebo on recurrences 
and number of infection in SSNS. They prescribed zinc 

Table 2. Recurrence rate of each case

Valid No. %

0 11 25.6
1 12 27.9

2 7 16.3

3 4 9.3

4 4 9.3

5 4 9.3
6 1 2.3
Total 43 100.0

Table 3. Serum zinc level of the patients (mg/dL)

Valid No. %

<78 35 81.4

78-110 7 16.3

>110 1 2.3

Total 43 100.0

Table 4. Relationship of serum zinc level and recurrence rate (mg/dL)

Serum zinc level Number Mean rank Sum of ranks

<78 35 24.29 850

78-110 7 7.57 53

Total 42

Table 5. Relapses and its relation with different factors

Relapse N Mean SD Significance (2-tailed)

Age 0.669

No 11 6.9845 4.39083

Yes 32 6.4112 3.60231

Albumin 0.228

No 11 2.0182 0.35726

Yes 32 1.8594 0.37577

Cholesterol 0.941

No 11 344.82 81.902

Yes 32 347.25 96.437

Protein 0.697

No 11 13.9573 10.69755

Yes 32 12.6759 8.87248

Zinc 0.005

No 11 80.373 12.0983

Yes 32 61.309 20.2607

http://journalrip.com                                              


Journal of Renal Injury Prevention, Volume 8, Issue 3, September 2019 http://journalrip.com                                              246 

Ghafoorimehr  F et al

supplement to one group for 6-12 months and compared 
with the placebo group. They established that addition 
of zinc to standard treatment of nephrotic syndrome 
is effective in decreasing of infections and recurrences. 
(15) Our study also showed that recurrences in nephrotic 
patients have a relationship between low plasma zinc 
levels. 

Conclusion
Our study showed that serum zinc level was low in 
nephrotic patients and there is a direct relation between 
low zinc levels. We suggest zinc supplementation in these 
patients along with standard steroid therapy.

Limitations of the study
Our study was conducted on a limited proportion of 
patients. We suggest investigating the serum zinc level in 
the future similar studies.
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