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ABSTRACT 

Objective: to establish the prevalence of hypothyroidism and identify the factors associated with its 

occurrence among children and adolescents diagnosed with nephrotic syndrome (NS). 

 

Methods: The study took place in the nephrology department of Khairpur Medical College 

and Teaching hospital (city branch) Khairpur Mirs Pakistan from February 2023 and 

January 2024. Data were collected through interviewer questions and patient information 

regarding their signs and symptoms of NS, other causes of hypothyroidism, and use of iodized 

salt and other study variables. 

 

Results: Regarding proteinuria at the time of enrollment, 60.0% had nil or trace proteinuria, 27.5% 

had proteinuria levels of +1 to +2, and 12.5% had proteinuria levels ranging from +3 to +4. The mean 

estimated glomerular filtration rate (GFR) of the patients was 104.22 ± 19.62 mL/min/1.73m², with 

30.0% showing a GFR of less than 90 mL/min/1.73m². The mean serum albumin level was 3.81 ± 2.07 

g/dL, and 42.5% had serum albumin levels of ≤2.5 g/dL. Additionally, 27.5% were in remission at the 

time of enrollment. 

 

Conclusion: The prevalence of hypothyroidism among children and adolescents with nephrotic 

syndrome (NS) is high. Hypoalbuminemia is a key factor associated with hypothyroidism in these 

patients. Children with NS and hypoalbuminemia should be screened for hypothyroidism, and 

clinicians should aim to maintain normal albumin levels. 
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1. INTRODUCTION 

            Nephrotic syndrome (NS) 

is the most frequent type of renal 

glomerular disease in a child. The 

prevalence for idiopathic NS in 

children varies within ethnic groups as 

well as geographic location
1
. The 

disease is characterized by severe 

initial proteinuria (≥40 mg/m²/hour 

with urine protein/creatinine ratio 

≥200 mg/mL or 3+ on urine dipstick) 

to maintain massive urinary protein 

excretion, and less than normal 

circulating albumin levels, manifesting 

as edema. NS has been a known risk 

factor for hypothyroidism since its 

introduction in the 1950s, due not only 

to the process of disease but also 

treatment of NS
2,3

. 

               It also results in 

significant protein loss into the urine, 

mostly through glomerular damage
4
. 

This also loses other proteins like 

thyroxine-binding globulin, albumin 

and thyroxine. Hence, the serum FT4 

levels fall in response
5
. This triggers 

the production of TSH by the anterior 

pituitary gland. Proliferation in 

production of thyroid hormones by the 

thyroid gland because of TSH 

stimulation, could be continuously lost 

in urine secondary to chronic nephrotic 

state
6
.  

                   TBG and albumin 

are of particular prominence because 

as they conduct almost the entire 

thyroxine in serum, blood levels fall 

only after hypothyroidism has been 

present for a while
7
. This leads to loss 

of these proteins in the urine and as a 

consequence decreased serum levels of 

thyroid hormones in children with 

NS
8
. Prednisolone, a steroid used 

during treatment of NS, also 

suppresses release of TSH from the 

pituitary gland; this may lead to 

development of central 

hypothyroidism
9
.  

           Thyroid hormones play a 

very important role in maintaining 

normal physiologic functions. 

Undetected and untreated overt 

hypothyroidism leads to abnormal 

growth in the pediatric and adolescent 

population in both physical and mental 

response
10

.   

              This study aims to explore 

the prevalence of hypothyroidism among 

children and adolescents with nephrotic 

syndrome. By identifying the magnitude of 

thyroid dysfunction in this population, the 

study intends to provide local data that 

could inform clinical protocols, including 

whether routine screening for 

hypothyroidism should be integrated into 

the management of nephrotic syndrome in 

pediatric patients. 

2. METHODOLOGY 

                     The study took place in the 

nephrology department of Khairpur 

Medical College and Teaching hospital 

(city branch) Khairpur Mirs Pakistan from 

February 2023 and January 2024. Study 

was started after approval from hospital 

ethical board and consent from patients or 

their parents. All children and adolescents 

having age 1 to 20 years, diagnosed with 

disease of nephritic syndrome were 

included in the study. Sampling technique 

was non probability consecutive sampling. 

NS is established if at least two of the 

following, without consent, are present: 

edema; hypoalbuminemia ≤2.5 g/dL; and 

proteinuria ≥ + 3 or on dipstick. While 

treatment to these children and young 

adults is based on KDIGO criteria for NS, 

none of them has even one procedure nor 

any routine testing to check for 

hypothyroidism. On the other hand, all 

patients have growth management that is 

established in the hospital.  
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               Data were collected through 

interviewer questions and patient 

information regarding their signs and 

symptoms of NS, other causes of 

hypothyroidism, and use of iodized salt 

and other study variables. They also 

examined clinical symptoms that indicate 

hypothyroidism, such as feeling cold, 

fatigue, tiredness, obesity. Anthropometric 

measurements are made clinically using 

measuring scales and stadiometers, such as 

weight in kilograms and height/height in 

centimeters. Disease information, 

including NS type, steroid dose, age at NS 

disease, and duration of NS disease, was 

collected from patient. 

              In this study, hypothyroidism 

included both overt and subclinical forms. 

Overt hypothyroidism was defined as a 

TSH level greater than 10 mU/L and an 

FT4 level below 10 pmol/L, or an FT4 

level below 10 pmol/L with either a 

normal TSH level or a TSH level less than 

0.5 mU/L. Subclinical hypothyroidism was 

defined as a TSH level between 5 and 10 

mU/L, with normal age-appropriate FT4 

levels: 10–23.2 pmol/L for children aged 

1–5 years, 10–28 pmol/L for ages 6–10 

years, and 10–30 pmol/L for ages 11–19 

years. 

            Frequencies and percentages were 

calculated for categorical variables, and 

chi-square test of significance was applied 

to check the categorical variables, whereas 

mean and standard deviation was 

calculated for numeric variables, and 

independent samples t test was applied to 

check the significance and difference 

between two means. P-value ≤0.050 

considered significant. 

3. RESULTS 

                         A total of 40 patients were 

included in this study, comprising 26 

males (65.0%) and 14 females (35.0%). 

The mean age of the patients was 14.95 ± 

3.79 years. Out of the total, 22 patients 

(55.0%) reported using iodized salt, while 

7 patients (17.5%) used local salt. 

Hypothyroidism was found in 22.7% of 

participants. In terms of nephrotic 

syndrome type, 21 patients (52.5%) 

presented with steroid-sensitive nephrotic 

syndrome, 12 patients (30.0%) with 

steroid-resistant nephrotic syndrome, and 7 

patients (17.5%) were newly diagnosed. 

                Regarding proteinuria at the time 

of enrollment, 24 patients (60.0%) had nil 

or trace proteinuria, 11 patients (27.5%) 

had proteinuria levels of +1 to +2, and 5 

patients (12.5%) had proteinuria levels 

ranging from +3 to +4. The mean 

estimated glomerular filtration rate (GFR) 

of the patients was 104.22 ± 19.62 

mL/min/1.73m², with 12 patients (30.0%) 

showing a GFR of less than 90 

mL/min/1.73m². The mean serum albumin 

level was 3.81 ± 2.07 g/dL, and 17 patients 

(42.5%) had serum albumin levels of ≤2.5 

g/dL. Additionally, 11 patients (27.5%) 

were in remission at the time of 

enrollment. 

              Prednisolone was used as 

medication in 27 patients (67.5%). There 

was no statistically significant association 

found between the medications used and 

any effect modifiers (p > 0.050). 

Figure. No. 1 

Distribution of medication in the study 

cases 

 

 

Predni
solone, 
67.5% 

Others, 
32.5% 
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Table. No. 1 

Demographic and baseline 

characteristics of the study cases 
Variable Frequency 

(Percentage) 

Mean±S.D 

Gender 

Male 26 (65.0%)  

Female 14 (35.0%)  

Age (years) 14.95±3.79  

Salt used 

Iodized salt 22 (55.0%)  

Local and 

iodized salt 

10 (25.0%)  

Local salt 7 (17.5%)  

No salt 1 (2.5%)  

Type of nephrotic syndrome 

Steroid 

sensitive NS 

21 (52.5%)  

Steroid 

resistant NS 

12 (30.0%)  

Diagnosed 

newly 

7 (17.5%)  

Degree of proteinuria on urine dipstick at 

enrollment 

Nil and Trace 24 (60.0%)  

+1 to +2 11 (27.5%)  

+3 to +4 5 (12.5%)  

Presence of edema 

Yes 6 (15.0%)  

No 34 (85.0%)  

Results of laboratory  

Estimated 

GFR 

 104.22±19.62 

<90mL/min 

/1.73m
2
 

12 (30.0%)  

≥90mL/min 

/1.73m
2
 

28 (70.0%)  

Serum albumin  3.81±2.07 

≤ 2.5 g/dL 17 (42.5%)  

>2.5 g/dL 23 (57.5%)  

Remission status at enrollment 

Yes 11 (27.5%)  

No 29 (72.5%)  

               Table. No. 2 

Association of medication with effect 

modifiers 
Effect 

modifier 

Medication P-

value Prednisolone 

27 (67.5%) 

Others 

13 

(32.5%) 

Estimated GFR 

<90mL/m

in 

/1.73m
2
 

9 (75.0%) 3 (25.0%) 0.507 

≥90mL/m

in 

/1.73m
2
 

18 (64.3%) 10 

(35.7%) 

Serum albumin 

≤ 

2.5 g/dL 

10 (58.8%) 7 (41.2%) 0.314 

>2.5 g/dL 17 (73.9%) 6 (26.1%) 

Presence of edema 

Yes 6 (100.0) 0 (0.0%) 0.065 

No 21 (61.8%) 13 

(38.2%) 

Remission status at enrollment 

Yes 9 (81.8%) 2 (18.2%) 0.234 

No 18 (62.1%) 11 

(37.9%) 

 

4. DISCUSSION 

            It is important to note that 

although sudden remission is a sign of 

subclinical hypothyroidism, the problem 

persists and transitions into 

hypothyroidism
11

. In this study 

hypothyroidism was found in 22.7% of 

participants.  

               A prevalence study by 

Galukande et al
12

 conducted within 

young, apparently healthy people who 

were undergraduate students from 

Makerere University in Uganda, 

showed that the prevalence of thyroid 
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dysfunction which was half comprised 

of hyperthyroidism and half 

hypothyroidism was 3.6%. 

                   In a country like India, it is 

lower than the 33.3 % reported among 

the children and adolescents with 

nephrotic syndrome (NS) between 1-

18 years of age. By the cross-sectional 

study conducted by Marimuthu et al
13

 

in India, Although the ages of the 

children who took part in the 

Marimuthu study were similar, with a 

mean age of 7.2 years (SD 3.9), the 

data may have been larger because 

they were limited to children with 

teenagers using steroids.  

                      In a study Li et al
14

 

reported prevalence rates of 

autoimmune thyroid disease were 

reported to be higher among Asian 

populations, so perhaps that is the 

reason for the high incidence recorded 

in Indian studies. The most common 

form of hypothyroidism in the NS 

population is, therefore, subclinical.   

               Similar findings of the current 

study were reported in a case-control 

study performed at Pediatric Hospital 

Qazvin-Iran by Saffari et al
15

 The 

authors detected an association of 

hypoalbuminemia with 

hypothyroidism. In another study, a 

significant negative correlation was 

noted between serum albumin and 

TSH levels. Since the protein loss in 

urine lowers the serum level of thyroid 

hormones in children and adolescents 

with NS, hence weighing the TSH 

levels will increase as compensatory 

effect. El-Aal et al
16

 —50 children 

aged 1–12—prospective one year 

follow up, Sohag University Hospital/ 

Egypt During the study, a correlation 

of low serum albumin with low levels 

of thyroid hormones and high TSH 

(hypothyroidism) was found to be 

considerable. Although a more limited 

effect most of the studies concur that 

they are. 

               Jung et al
17

 conducted a study at 

Inje University Busan Paik Hospital, 

Korea, enrolling 31 children with 

nephrotic syndrome (NS) between January 

2001 and December 2017. They compared 

thyroid status during active nephrosis and 

in remission. Contrary to most studies, 

they found no significant correlations 

between serum albumin and T4, TSH, or 

Free T4 levels. Dagan et al
18

 conducted a 

study suggesting that non-autoimmune 

hypothyroidism may be a significant 

complication of steroid-resistant nephrotic 

syndrome (SRNS) and should be actively 

monitored, especially in cases where there 

is renal function deterioration. They 

observed that hypothyroidism typically 

resolves when patients reach end-stage 

renal disease (ESRD). The study 

emphasizes the need for further research to 

understand the incidence and pathogenesis 

of this condition. 

           Akhter et al
19

 reported that 

Hypothyroidism was found in nearly one-

third of children with steroid-resistant 

nephrotic syndrome. Persistent proteinuria 

may cause subclinical or overt 

hypothyroidism, requiring regular 

monitoring of thyroid function tests. Lazar 

et al
20

 studied 3,510 patients with 

subclinical hypothyroidism over a period 

of 5 years and concluded that, in children, 

initial normal or slightly elevated serum 

TSH levels are likely to remain stable or 

normalize spontaneously without the need 

for specific treatment. 

5. CONCLUSION 

              The prevalence of 

hypothyroidism among children and 

adolescents with nephrotic syndrome (NS) 

is high. Hypoalbuminemia is a key factor 

associated with hypothyroidism in these 

patients. Children with NS and 

hypoalbuminemia should be screened for 

hypothyroidism, and clinicians should aim 

to maintain normal albumin levels. 
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