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ABSTRACT

Nephrotic syndrome is a nonspecific kidney disorder, characterized by a number of signs of disease including
proteinuria, hypoalbuminemia and edema and also an increase in permeability of the capillary walls of the
glomerulus leading to the presence of high levels of protein passing from the blood into the urine. Nephrotic
syndrome causes lose of plasma proteins and macromolecules leading to their deficiencies and heavy proteinuria.
Nephrotic syndrome patients show different thyroid hormone profile although total T4 and T3 may be low due to
urine loss of thyroxine-binding globulin. This was a clinical trial study conducted on 20 children with Nephratic
syndrome. The serum T3, T4 and TSH levels of the patients were measured with ELIZA method and then compared
with the data of 20 healthy children who were matched by age, gender and other main demographic data to the
patients. The T, and T3 levels in nephrotic syndrome patients were low and TSH levels were high showing a
hypothyroidism profile. However, the T, levels were significantly low in Nephrotic syndrome compared to the
healthy group. Due to proteinuria because of nephrotic syndrome and lose of TBG and albumin (the proteins that
thyroid hormones bind to) the levels of T3 and T4 in the blood were low and of TSH were high showing a
hypothyroidism profile in nephrotic syndrome children.
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INTRODUCTION

Nephrotic syndrome is a disorder that mostly app@ayoung children who are newly born but may edouany
age too, and it usually extends over many mnth years (1) Congenital nephrotic syndrome (Caf$pears
during the first three months of life but it maypaars during the first year of life too and it &fided infantile and
the nephrotic syndrome that appears after the ¥iestr of life is defined childhood nephrotic synuie (2).
Nephrotic syndrome causes lose of plasma proteidsnaacromolecules leading to their deficiencies badvy
proteinuria (exceeding 3.5 g/1.73°mof body surface area in adults, or 40 mg/finnchildren),
hypoalbuminaemia, hypercholesterolemia, lipiduvigamin D deficiency (by losing vitamin-D-bindindgadpulin),
iron deficiency (by losing transferrin) and edervany of physiologically important molecules whiciné to
plasma proteins also are losing in urine. Childnétih Nephrotic syndrome may face life-threateninfgctions,
while adults are endangered by thromboembolic cwagpdbns. Nephrotic syndrome may lead to negatit®gen
balance, malnutrition, accelerated atherosclerostause of severe hyperlipidemia and cause chrena failure
(3-5). In addition, losing the plasma binding phasemay leads to increased sensitivity to someepmeiound
substances such as drugs and endogenous hormgn&syid hormones almost affect every organ &f blody
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and the anterior pituitary hormone affects prodgcamd secreting of the thyroid hormones by relepgyroid
stimulating hormone (TSH) that this hormone itssltontrolled by hypothalamic thyrotropin-releasingrmone
(6). Thyroidal status affects the kidney functidaring embryonic development and maturation indiyeby
cardiovascular system by its effect on renal bliod (RBF), and directly by affecting glomerularriction, the
tubular secretory and absorptive capacities, @bté pumps and kidney structure (7). Because efribrmal free
T, (FT,) and free T (FT,) levels it was thought that patients are metabdiiccuthyroid. Losing of Thyroid Binding
Globulin (TBG) causes decreased total T4 leadirgdrease in unbound hormone (4). When the thyisokd/per or
hypofunctioning changes in clinical parameters sashglomerular filtration rate (GFR), urine specifiravity
(USG), urinary protein/ creatinine ratio (UPC) amdrkers of tubular function may occur (7). In altnbalf of the
nephrotic syndrome patients spontaneous healingre@nd the others may suffer of infections or Intgesion and
uremia (1). Thyroid hormones affects kidneys growatld development and also sodium and water honst®stad
Renal plasma flow (RPF).Hyponatremia, reduced RRFGFR, and elevated serum creatinine concenigtare
observed in patients with primary hypothyroidistmyt these changes get normal by thyroid hormonkacement
therapy (THRT) (8). Reducing in kidneys functiorads to changes in synthesis, secretion, metaboksm,
elimination of thyroid hormones (9). Nephrotic symahe patients show different thyroid hormone peoéilthough
total T, and T; may be low due to urine loss of thyroxine-bindgigbulin, serum levels of free thyroxine (fjTand
thyroid-stimulating hormone (TSH) are usually nolnso patients are considered to be euthyroid. ullystwas
shown that two of four adult patients with hypotbigism requiring thyroxine replacement therapy thelieved of
the hypothyroidism when the nephrotic syndrome tieahi(10). Anemia of persistent nephrotic syndrappears
before the kidney dysfunction, however, in a studg found that in nephrotic syndrome patientsraaewas very
common (11). Thyroxine replacement therapy has grae have beneficial effects on the adjustmenthgfoid
hormones levels (12). According to our previouslis on hormonal changes (13) and renal complicst{@4) in
diseases this study is designed. Therefore, acmpriai the information above we decided to makeuaysto
discover the way to organs affects each otheratityeby checking hormones and molecules relatekidoey and
thyroid gland to give the exact amounts of therariaher to discover the way they affecting each other

MATERIALSAND METHODS

The current study was done in hospitals in Ahvat 20 children with Nephrotic syndrome were randoentyolled
in the study to check their thyroid markers levele,choose two groups of children; a normal groogh @ group of
nephrotic syndrome patients. we took blood samgheklet it clot, then collect the serum to follaeir serum G,
T, and TSH levels by checking them every week by3A ( Enzyme Linked Immunosorbent Assay) for scregni
and to know the real situation of their thyroid étion and also their urine protein to know if thagvelop Nephrotic
syndrome or not.

Statistical Analysis for each subgroup was done(byo ways —ANOVA or HSD Tuckey (t-test) One way —
ANOVA) and represented as mean (tstandard deviatizata were analyzed using SPSS Statistical Sodtwa

RESULTS

The T; and T; levels in nephrotic syndrome patients were low a8# levels were high showing a hypothyroidism
profile but the T4 levels were significantly lowephrotic syndrome compared to normal group (Tahle

Table 1. Comparison of hormones levels of healthy and children with Nephrotic syndrome

Variable | Group | MeantSD| pv
. 1.53+0.61

Ts 1.7210.42] %12

5.82+2.65

8.46+1.87

3.45+3.23

3.74+2.52

A: Nephrotic syndrome
B: Healthy

*: Independent sample t-test

*: Mann-whitney

T, 0.01

TSH 0.38

W > W > w| >

DISCUSSION AND CONCLUSION

Nephrotic syndrome causes changes in the concdenisaif thyroid hormones due primarily to loss oftein in the
urine. Acute kidney injury and chronic kidney diseghave notableffects on the hypothalamus-pituitary-thyroid
axis (4).In nephrotic syndrome, thyroid hormoneelewdecrease while serum thyroid stimulating horenfRSH)
levels increase. Several studies have found alatime between proteinuria and serum TSH and wyifiarlevels.
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Congenital nephrotic syndrome is commonly assodiatih hypothyroidism due to chronic massive probeia
(12).

Kapoorand et al. have studied children with nepbr®gndrome by checking Serum levels of;FFT, and TSH in
20 children aged 1-16 years with steroid resistepthrotic syndrome (SRNS) and similar number ofrots they
found an overt hypothyroidism with low ETnormal values: 0.7-2.0 ng/mL) and elevated sefitBi above
reference values (0.45-4.5 mlIU/L) (12).

Guoand et al., have studied 164 patients and tleeg divided into three groups according to the lkoeé thyroid
hormone and treatment. The thyroid status, efficacyl adverse reactions of thyroid treatment wéseved in
each group. Thyroid dysfunction was found in 73igrds. thyroid-stimulating hormone (TSH) levels wer
significantly higher in patients with thyroid dysfction, whereas serum albumin and free and totand T, levels
were lower than those of euthyroid patients (13).

Afrozand et al. have studied A total of 85 neplurathildren Aged from 2-12 years.the mean valuehgfdid
stimulating hormone (TSH) was higher than normagléA significant increase in TSH level during nepdis was
found. No significant difference between, &nd T, level was observed suggests that children withhragjz
syndrome commonly have a state of mild or subdiniypothyroidism during proteinuria(14).

Ito et al. have studied seven children with ungdabephrotic syndrome was compared with that of Shume
patients in remission and age-matched controlsy Tthend massive urinary losses of, T, TBG, free T, and free
T3 in the untreated nephrotic children compared with same patients in remission and age-matchedotanthe
mean serum free land free § concentrations were significantly lower in the reated patients than in the same
patients in remission, and the mean serum TSHdewele significantly higher in the untreated pdtehan in the
same patients in remission. These findings proedielence of mild hypothyroidism in children with teeated
nephrotic syndrome because of losses9f], free T, free T; and TBG into the urine(15).

Sawantand et al. have studied 60 patients with no¢ighsyndrome and 20 healthy non-proteinuric ifdlals as
control subjects. They measured their serum trddlogronine, thyroxine and thyroid-stimulating homeo TSH was
elevated in the nephrotic patients compared torotmtwhile TT, and TT; were significantly lower in the patients
than in controls(4).

While thyroid function tests are in the normal rarig most nephrotic patients, the mean valuesriiodbthyronine
(T3) and thyroid-binding globulin (TBG) are lowenan those in non-nephrotic syndrome children bexafsa
significant increase in urinary excretion of T3, add thyroid binding globoline TBG (16).Thyroid nasnes bind
to thyroid binding Globulin (TBG), albumin and pheamin do to lose of these proteins in urine in hrepic

syndrome, thyroid hormones levels decrease. Irstuaty the levels of T3 and T4 were lower than themal ranges
and the TSH levels were significantly higher thaa hormal ranges specially the [€vels were significantly low
pointing to hypothyroidism due to lose of TBG atiguain in urine because of nephrotic syndrome.
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