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Abstract
Background. Nephrotic syndrome is a common kidney disease among children which is
characterized by proteinuria, hypercholesterolemia, hypoproteinemia, and edema. The
urinary losses of proteins including albumin and thyroid-binding globulin might affect
the thyroid hormone levels in those children.
Objective. To assess the thyroid function in children with nephrotic syndrome during the
nephrotic attack and after remission.
Methods. This was a prospective study conducted at the Pediatrics department, Sohag
University Hospital, Sohag, Egypt over a one-year period (from January to December
2017). Data were collected from 51 children with nephrotic syndrome aged between 1
and 12 years old. The study participants were subjected to investigations including
thyroid-stimulating hormone (TSH), thyroxin (T4), triiodothyronine (T3), serum urea,
creatinine, cholesterol, triglycerides, albumin, total proteins, urinary albumin-tocreatinine ratio and 24 hours urinary proteins during the nephrotic attack and after
remission.
Results. The mean age for the study participants was 6.1 ± 2.9 years. Thirty-one
participants were males (60.8%). The study found that serum TSH levels were elevated
while serum Total T3 and Total T4 were reduced during the nephrotic attack. As regards
the thyroid hormone status, we found true hypothyroidism in 12 patients (23.52%) and
subclinical hypothyroidism in 24 patients (47.06%) during the nephrotic attack. However,
only one patient (1.96%) had true hypothyroidism and 14 patients (27.45%) had
subclinical hypothyroidism after remission. Conclusion. A large proportion of children
with nephrotic syndrome had thyroid dysfunction in the form of either true (overt) or
subclinical hypothyroidism during the nephrotic attacks. Therefore, monitoring the
thyroid function during nephrotic attacks in those children is important.
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Introduction
Nephrotic syndrome is one of the most
common kidney diseases that affect
children of all age groups (1). In patients
with nephrotic syndrome, there is a
marked urinary loss of proteins, mainly

albumin (2). If this loss of albumin was
not fully compensated by increased
hepatic production, hypoalbuminemia
would develop as a consequence (3).
Moreover, many other proteins such as
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hormone-binding proteins are also lost in
the urine of patients with nephrotic
syndrome (4).
The thyroid hormones are transported in
the circulation bound to proteins, mainly
thyroid-binding
globulin
(TBG),
prealbumin and albumin. Urinary losses
of these proteins may lead to decreased
levels of thyroid hormones unless their
production is increased by the thyroid
gland under the influence of thyroiddstimulating hormone (TSH) (5).
Several studies have documented urinary
loss of thyroid hormones and thyroxin
binding globulin (TBG) in patients with
nephrotic syndrome (6). However, there
is still a need to assess the effect of this
urinary loss of thyroid hormones and
thyroxin binding globulin on the clinical
status of children with nephrotic syndrome and whether they require thyroid
replacement therapy or not.
Therefore, this study aimed at assessment of the thyroid function in children
with nephrotic syndrome during attacks
and after remission.

axis disorders (central hypothyroidism)
were excluded.
All studied children were subjected to
full history taking and thorough physical
examination. Laboratory investigations
were done to fulfill the inclusion criteria
of nephrotic syndrome and to assess the
thyroid function in the study participants. TSH, total T3, total T4, serum
creatinine, blood urea, serum cholesterol, serum triglycerides, total serum
proteins, serum albumin, albumin-toglobulin ratio, and 24 hours proteins in
urine were done during the attack and
repeated after remission. Remission was
defined as proteinuria less than 40
mg/m2/hr., 0, or trace on Albustix for 3
consecutive days or urine albumin-tocreatinine ratio less than 0.2 mg/gm. of
creatinine (8).
The patients were classified according to
their thyroid hormones status into 5
categories; overt (true) hypothyroidism
if they had TSH levels above the normal
range for age and TT4 and TT3 levels
were below the normal range for age,
subclinical hypothyroidism if they had
TSH levels above the normal range for
an age while TT4 and TT3 levels were
within the normal range for age, true
hyperthyroidism if they had TSH levels
below the normal range for age and the
TT4 and TT3 levels were above the
normal range for age, subclinical
hyperthyroidism if they had TSH level
below the normal range for an age while
TT4 and TT3 levels were within the
normal range for age, Euthyroid status if
they had TSH, TT4 and TT3 levels
within the normal range for age (9).
Written consent was taken from parents
of patients included in the study. An
approval from the research ethical

Patients and Methods
This was a prospective observational
study. children aged 0 to 12 years,
admitted at the pediatric department,
Sohag University Hospital with the
diagnostic criteria for nephrotic syndrome; proteinuria( urinary protein level >
40 mg/m2/hr., Hypoalbuminemia (serum
albumin level <2.5gm/dl), Hypercholesterolemia (serum cholesterol level > 250
mg/dl) and edema (7), over a one-year
period (from January to December 2017)
were included in the study. Children
with known thyroid diseases diagnosed
before the onset of nephrotic syndrome
and children with hypothalamic-pituitary
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committee at the Sohag Faculty of
Medicine was obtained.
The statistical analysis was done using
SPSS version 18. Data were presented as
means and standard deviations for
continuous variables, and as numbers
and percentages for categorical variables. Comparisons between the mean
levels of biochemical markers detected
in the study participants during nephrotic
attacks and after remission were done
using paired sample t-test. p-value at
0.05 or less was set as statistically
significant.

significantly higher (p-value <0.001)
during the attack. However, there was no
significant difference in the level of
creatinine, urea, and albumin-to-globulin
ratio during nephrotic attack and
remission.
As regards the thyroid hormone levels,
the patients had significantly higher
serum TSH levels during the attack (pvalue <0.001). Serum total T3 and total
T4 levels were significantly reduced
during the attack (p-value <0.001).
Table (2) shows thyroid hormone status
in children during the attack and after
remission. During the attack, overt (true)
hypothyroidism was found in 12 patients
(23.52%) and 24 patients (47.06%) had
subclinical hypothyroidism, while the
remaining 15 patients (29.4%) had normal thyroid profile. However, after
remission 36 patients (70.59%) had
normal thyroid profile, 14 patients
(27.45%) had subclinical hypothyroidism and only one patient (1.96%) had
overt hypothyroidism. No patient had
true or subclinical hyperthyroidism during the attack or after remission.

Results
Fifty-one children with nephrotic
syndrome were included in the study.
The mean age for the study participants
was 6.1 ± 2.9 years, with an age range
from 1 to 12 years. Thirty-one
participants were males (60.8%).
Table (1) shows the differences in the
biochemical characteristics in children
with nephrotic syndrome during the
attack and after remission. The patient
had significantly lower serum albumin,
total serum proteins during the attack (pvalue <0.001). Serum cholesterol, triglycerides, and 24 hr. urinary proteins were
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Variables
Serum creatinine
Mean ± SD
Serum urea
Mean ± SD
Serum Albumin
Mean ± SD
total serum proteins
Mean ± SD
Serum cholesterol
Mean ± SD
Serum triglycerides
Mean ± SD
24hr urinary proteins
Mean ± SD
Albumin-to-globulin ratio
Mean ± SD
TSH
Mean ± SD
TT3
Mean ± SD
TT4
Mean ± SD
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During attack

After remission

P-value

0.39±0.12

0.41±0.08

0.25

20.16±7.23

18.53±2.07

0.29

1.97±0.53

3.32±0.34

<0.001

4.42±0.89

7.02±0.35

<0.001

394.82±119.67

191.45±21.75

<0.001

244.63±79.27

134.71±26.47

<0.001

5673.16±5402.15

196.51±48.60

<0.001

0.76±0.29

0.71±0.15

0.31

5.75±4.52

4.27±3.31

<0.001

112.02±43.92

141.52±42.82

<0.001

5.86±2.20

8.13±2.21

<0.001

Thyroid status

During attack

After remission

Euthyroid
Subclinical hypothyroidism
True hypothyroidism

15 (29.41%)
24 (47.06%)
12 (23.52%)

36 (70.59%)
14(27.45%)
1 (1.96%)

Table (1): The
biochemical
markers
in
children
with
nephrotic
syndrome during
the attack and
after remission.

Table (2): Thyroid status
in the study participants
during the attack and
after remission.

Discussion
In children with nephrotic syndrome,
urinary loss of thyroid hormones and
thyroxin binding globulin (TBG) might
impair the thyroid function in those
children (10).
The current study demonstrated that
children with nephrotic syndrome had
significantly higher serum TSH levels
and significantly lower serum total T3
and total T4 levels during nephrotic
attacks compared to their levels during
remission. This was associated with
significantly reduced levels of serum

albumin and serum total proteins during
the nephrotic attack compared to their
level after remission. This indicated that
decreased levels of total T3 and total T4
might be attributed to the urinary loss of
proteins including the thyroid-binding
globulin.
These findings were in line with the
finding of several other studies condcted
on children with nephrotic syndrome.
Iglesias et al reported that proteinuria
leads to loss of thyroid hormones with
subsequent stimulation of
TSH
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production with the later return of
thyroid function to normal with an
improvement of the non–thyroidal
disease (11). Feinstein et al found that
reduced serum levels of T4 and T3 in
patients with nephrotic syndrome may
be due to decreased concentration of
thyroid-binding globulin (4). Mohamed
et al. reported that those patients with
relapse had significantly lower levels of
total serum proteins and albumin in
comparison with cases in the remission
and control group (12). Moreover, Guo
et al found thyroid dysfunction in 73 of
164 patients with nephrotic syndrome.
Serum TSH levels were significantly
higher in patients with thyroid
dysfunction while serum albumin, Free
T3, Free T4, Total T3, and total T4
levels were significantly lower than in
patients with euthyroid status (5).
Similarly, Sawant et al reported that
serum TSH level was elevated while
total T3 and total T4 levels were
significantly lower in patients with
nephrotic syndrome compared to
controls (2).
Our study showed that during a
nephrotic attack about 47% of children
with nephrotic syndrome had subclinical
hypothyroidism, while overt hypothyroidism was found in 23% of the study
participants. However, the study demonstrated that after remission only one
patient had overt hypothyroidism and
about 27% of the study participants had
subclinical hypothyroidism.
In line with our findings, Choudhury
reported that children with nephrotic
syndrome had an increased risk of
subclinical hypothyroidism especially in
younger children (6). Moreover, Sahni et
al reported that although most children
with nephrotic syndrome were clinically

euthyroid, they had an increased risk of
subclinical hypothyroidism during the
nephrotic attack with elevated TSH
levels while serum T3 and T4 were
within normal (14). Similarly, Afroz et
al reported that patients with the nephrotic syndrome had a state of mild or
subclinical hypothyroidism during proteinuria although they are clinically euthyroid (1).

Conclusion
A large proportion of children with
nephrotic syndrome had thyroid dysfunction in the form of either overt or
subclinical hypothyroidism during the
nephrotic attacks. However, the majority
of those patients restored normal thyroid
function after remission. Monitoring the
thyroid function during nephrotic attacks
in those children is important.
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