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ABSTRACT

Introduction: Nephrotic syndrome is a glomerular disease characterized by massive urinary protein
loss occurring in children. Proteinuria also leads to loss of thyroid binding globulin affecting thyroid
function. This study aimed to find out the prevalence of hypothyroidism among children with
nephrotic syndrome admitted to a tertiary care centre.

Methods: A descriptive cross-sectional study was conducted among children with nephrotic
syndrome admitted to a tertiary care centre from 06 July 2020 to 06 June 2021 after obtaining ethical
approval from the Ethical Review Committee. They were tested for free T3, free T4 and TSH. A
convenience sampling method was used. The point estimate was calculated at a 90% Confidence
Interval.

Results: Among 69 children with nephrotic syndrome, the prevalence of hypothyroidism was 49
(71.01%) (62.03-80.00, 90% Confidence Interval).

Conclusions: The prevalence of hypothyroidism among children with nephrotic syndrome was
higher than other studies done in similar settings.

Keywords: children; hypothyroidism; nephrotic syndrome; prevalence.

INTRODUCTION

Proteinuria in nephrotic syndrome leads to loss of albumin
and thyroxine-binding globulin (TBG) and can affect thyroid
function. In nephrotic syndrome, renal tubules are damaged
and reduce the reabsorption of low-molecular-weight
proteins, including free thyroid hormones. Other factors
besides heavy proteinuria may be involved in changes in
thyroid function.!

Defect in the functioning of either organ is expected to
have consequences on both systems.? Many researchers
have found the hypothyroid state in nephrotic syndrome
and normalization of thyroid function during remission of
nephrotic syndrome.? The timely recognition and treatment
of the hypothyroid state in nephrotic syndrome can prevent
further consequences of hypothyroidism and nephrotic
syndrome may also go into remission in a shorter time than
usual?
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This study aimed to find out the prevalence of hypothyroidism
among children with nephrotic syndrome admitted to a
tertiary care centre.

METHODS

This was a descriptive cross-sectional study conducted
among children with nephrotic syndrome admitted to the
Endocrinology and Nephrology unit of Kanti Children’s
Hospital, Maharajgunj, Kathmandu, Nepal. The data was
collected from 06 July 2020 to 06 June 2021 after getting
approval from the Ethical Review Committee (Registration
number: 31/2020). All children of age below 14 years admitted
with a diagnosis of nephrotic syndrome were included in the
study. Those children whose parents did not give consent
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were excluded from the study. A convenience sampling
method was used. The sample size was calculated by using
the following formula:

pxq

e2

n= Z2x

0.452x0.548
0.12

= 1.96%x

=67

Where,

n= Sample size

Z=1.96 at 95% confidence interval

p= prevalence taken from the previous study, 41.16'
gq=1-p

e= margin of error, 10%

The calculated sample size was 67. However, we included 69
children in our study.

Children with nephrotic syndrome were classified as children
with initial episodes, frequent relapse, infrequent relapse,
steroid-dependent, steroid-resistant and remission cases.*
Apart from the routine tests that were done for all these
children, free T3, free T4 and TSH levels at admission and after
remission were sent. Subclinical hypothyroidism was defined
as elevated TSH with normal free T4 levels and hypothyroidism
was defined as elevated TSH and low free T4 levels.

Data was entered and analysed using IBM SPSS Statistics
version 25.0. The point estimate was calculated at a 90% CI.

RESULTS

Among 69 children with nephrotic children, the prevalence of
hypothyroidism was 49 (71.01%) (62.03-80.00, 90% Cl). Among
them, subclinical hypothyroidism was seen in 27 (55.10%) and
overt hypothyroidism in 22 (44.90%) children. The mean age at
the time of diagnosis was 7.8+4.6 years. A total of 34 (69.39%)
were male (Table 1). The mean TSH at the time of diagnosis
was 8.39+6.75 mlU/l and after remission was 4.03£2.93 mIU/1.

Table 1. Age and sex-wise distribution among hypothyroid children with nephrotic syndrome (n= 49).

Thyroid function <2 years 2 to 6 years 6 to 10 years >10 years

profile Male Female Male Female Male Female Male Female
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

Subclinical 2 (4.08) 1(2.04) 9(18.37) 3(6.12) 4(8.16) 5(10.20) 2 (4.08) 1(2.04)

hypothyroidism

Hypothyroidism 1(2.04) 0 8(16.33) 2 (4.08) 6 (12.24) 2 (4.08) 2 (4.08) 1(2.04)

On the first episode of nephrotic syndrome, subclinical hypothyroidism was seen in 15 (30.61%) and overt hypothyroidism in 10

(20.41%) (Table 2).

Table 2. Hypothyroidism in different types of nephrotic syndrome at the time of diagnosis (n= 49).

Thyroid hormone Type of nephrotic syndrome

profile First episode Frequent relapse
n (%) n (%)

Subclinical

hypothyroidism 15(30.61) 3(6.12)

Hypothyroidism 10 (20.41) 1(2.04)

Infrequent relapse
n (%)

7 (14.29)
9 (2.04)

Steroid dependent Steroid resistant

n (%) n (%)
1(2.04) 1(2.04)
1(2.04) 1(2.04)

DISCUSSION

The prevalence of hypothyroidism among children with
nephrotic syndrome in this study was 71.01% (subclinical
hypothyroidism and overt hypothyroidism). The prevalence
was 41.16%, 62%, and 70.8% in a study done in Korean,
Indian and Egyptian populations respectively.”®® A case-
control study from Iran found elevated TSH levels in 34.2% of
nephrotic children compared to controls (10.8%).°

In our study, more than half of nephrotic children were of
the age group between 2 to 10 years and the mean age at
the time of initial diagnosis was 7.8+4.6 years. The result was
comparable to the result of a study, where the mean age
of the nephrotic children was 5.2+3 years and more than
half of the study population was male.® Our result is further
supported by another study which found the mean age of
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nephrotic children to be 6.11+2.10 years with male: female
ratio of 1.8:1.1°

In contrast to our result of nearly equal number of hypothyroid
nephrotic children below (53.06%) and above the age of 6
years (46.94%), another study found hypothyroidism more in
nephrotic children below 6 years of age.” The existence of a
hypothyroid state in some infants with nephrotic syndrome
was also shown in another study and they also recommended
routine thyroid screening and early replacement therapy.? A
study of thyroid profile in children with untreated nephrotic
syndrome had found massive urinary losses of T4, T3, Thyroid
Binding Globulin (TBG), free T4 and free T3 in untreated
nephrotic children. These findings provided evidence of
mild hypothyroidism in children with untreated nephrotic
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syndrome.

Elevated mean TSH (8.39+6.75 mlU/I) found in our children at
the time of diagnosis of nephrotic syndrome is supported by
several studies. A study from Iran also found elevated mean
TSH level (11.65+6.71 mlU/L) among untreated nephrotic
children.13 Another study carried out in Iran showed elevated
TSH levels in nephrotic children compared to controls (34.2%
versus 10.8%).°

Mean TSH (4.03+2.93) after remission of disease was lesser
than mean TSH (8.39+6.75) at the time of diagnosis. However,
there was not much change in mean free T3(2.65+0.62vs
2.70+0.70) and free T4 (11.58+2.74 vs 13.23+2.98) values at
the time of diagnosis and after remission. But, a statistically
significant result was found in a Korean study where the mean
TSH level was 8.05+3.53 ng/dL at NS onset, and 4.08+2.05
ng/dL at remission." Similar to our result, a study done in
Dhaka, Bangladesh also found an increase in TSH level during
nephrosis (9.11+6.36 vs 4.2+3.6 mlU/L) and normalized
during remission.14 A comparative study carried out in
Ambala, Haryana found the mean free T3 and free T4 levels
were significantly lower in cases with Nephrotic syndrome
as compared to controls (Healthy children), whereas the
TSH levels in cases were significantly higher than controls.”
In contrast to our result, another study found that the mean
serum free T4 and free T3 concentrations were significantly
lower in the untreated nephrotic than in the same patients in

remission, and the mean serum TSH levels were significantly
higher in the untreated patients.'?

Main limitation of the study was small sample size and inability
to do 24-hour urinary T3, T4, TSH and urinary thyroid binding
globulin. More studies with large sample sizes are required
before making definitive conclusions on thyroid hormone
replacement therapy, in addition to glucocorticoids in children
with nephrotic syndrome. Hypothyroidism should be actively
sought in children with nephrotic syndrome as it is a treatable
complication which increases morbidity in children.

CONCLUSIONS

The prevalence of hypothyroidism among children with
nephrotic syndrome was higher than other studies done
in similar settings. This study emphasizes the importance
of routine thyroid function tests at the time of nephrotic
syndrome diagnosis and recommends further large-scale
studies to inform potential thyroid hormone replacement
therapy in children alongside glucocorticoids in these children.
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