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Abstract
Background: Mild or subclinical hypothyroidism may coexist with Nephrotic 
Syndrome (NS). But persistence of this hypothyroidism is related with remission of 
proteinuria. Objectives of the study is to compare thyroid function status (FT4 and 
TSH) in the atypical and typical NS before and 4 weeks after steroid therapy. 

Materials and methods: This was a hospital based comparative observational study 
with prospective follow up of study subjects. It was carried out in the Department of 
Pediatrics and in the Department of Nephrology, Chattogram Medical College 
Hospital (CMCH) Chattogram, Bangladesh from January to December’ 2017. A total 
83 diagnosed admitted cases of initial attack idiopathic NS, aged 1-18 years of 
either sex divided into 2 groups were included. Typically presented NS were in group 
A and atypically presented NS were in group B. FT4 and TSH were estimated in all 
patients on 2 occasions before and 4 weeks after initiation of steroid therapy and 
comparison was done between 2 groups. 

Results: FT4 level was normal before and after steroid therapy in both typically and 
atypically presented nephrotic syndrome. Before steroid therapy, mean TSH value 
was found significantly raised in both groups (9.28±5.17 vs 7.26±3.67 µIU/ml). 
Proportion of subclinical hypothyroidism was statistically similar. After treatment 
with steroid, number of subclinical hypothyroid cases reduced in both groups with 
reduction of TSH value (3.13±1.14 vs 5.38±2.52 µIU/ml). But significant difference in 
TSH value was observed in between two groups. There was persistence of subclinical 
hypothyroidism after treatment with steroid among 16.6 % (14.2% grade II and 
2.3% grade I) children with atypically presented NS and which is statistically 
significant (p=0.006).

Conclusion: Subclinical hypothyroidism persists in atypically presented nephrotic 
syndrome even after treatment with steroid.

Key words: Typically presented nephrotic syndrome; Atypically presented nephrotic 
syndrome; Thyroid function status; Steroid therapy.  

INTRODUCTION
Kidney and thyroid function and dysfunction are interrelated through several 
mechanisms1. Proteinuria in Nephrotic Syndrome (NS) often results in urinary losses 
of thyroid hormones bound to the various binding proteins such as Thyroxine 
Binding Globulin (TBG) transthyretin (Pre albumin) and albumin2. These urinary 
losses of thyroid hormones increase TSH concentrations by triggering stimulation of 
hypothalamus-pituitary-thyroid axis. If thyroid gland able to compensate the 
hormone losses, patient can remain euthyroid. Otherwise, patients present with 
various kinds of thyroid function abnormality3. Subclinical hypothyroidism is more 
frequent in patient with Nephrotic Syndrome (NS)4. But this is reversible on 
remission5. However, in patients with low thyroid reserve overt hypothyroidism 
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hematuria due to urinary tract infection, hypertension and 
edema due to other causes, nephrotic syndrome<1year or >18 
years was excluded. Thyroid hormone (FT4 and TSH) was 
estimated in all patients on 2 occasions before and 4 weeks 
after initiation of steroid therapy.

Subclinical Hypothyroidism: Subclinical hypothyroidism is 
defined as an elevation in serum TSH above the upper limit of 
the reference range with a normal serum FT4 concentration. 
Classified as follows :- 
Grade I : Subclinical hypothyroidism was defined as TSH 
greater than 4.5 µIU/L and <6 µIU/L

Grade II : TSH between 6-12 

Grade III : TSH > 12 µIU/L, with normal FT4 concentration. 

Overt Hypothyroidism: Overt Hypothyroidism is defined as the 
low FT4 (Normal: 0.7-2.00 ng/dl or 9.0 – 25.7 nmol/L) and 
elevated serum TSH above the upper limit of reference range 
(>4.5 µIU/L)15.

Euthyroid: Euthyroid is defined as the state of having normal 
thyroid gland function15.

Steroid Resistance: Steroid resistance was defined as failure to 
achieve remission despite 2 mg/kg/day of daily prednisolone 
for 4 weeks16.

Typically Presented Nephrotic Syndrome: Typically presented 
nephrotic syndrome represents children with nephrotic 
syndrome presented with no hematuria, normal blood pressure, 
normal serum complement level, normal renal function and 
steroid responsiveness17.

Atypically Presented Nephrotic Syndrome: Atypically 
presented nephrotic syndrome represents children with 
nephrotic syndrome presented with higher age of onset, 
hematuria, hypertension, impaired renal function, hypo- 
complementaemia and above all steroid resistance18.

Hematuria: Hematuria is considered both microscopic 
(Presence of more than 5 RBCs/high power field on a 
centrifuged urine specimen) and macroscopic hematuria.

Hypertension: Hypertension is considered as systolic and/or 
diastolic blood pressure that is  ≥ 95th percentile for the age, sex 
and height on  ≥ 3 occasions or BP above 120/80 mm of Hg.

Impaired Renal Function: Impaired renal function is defined 
as elevation in serum creatinine level beyond the normal range 
for the patient’s age. 

Hypo-complementaemia is considered as serum C3 level less 
than 0.9 g/L and serum C4 level less than 0.1 g/L.
Each participant was subjected to thorough history and clinical 
assessment including age of onset of disease, family history, 
measurement of blood pressure, findings of bedside urine 
examination. Initially 96 children with heat coagulation test 
urinary protein >2+ was included. Investigations necessary for 
diagnosis of NS were done. Other investigations were as 
follows- urine for routine and microscopic examination, culture 

may develop. Thyroid hormone changes are related both to the 
severity of proteinuria and the level of serum albumin in 
patients with Idiopathic Nephrotic Syndrome (INS)2,3.
Glucocorticoids commonly used to treat patients with 
proteinuria, directly affect the thyroid function6. Glucocorticoids 
decrease TRH messenger RNA levels in the hypothalamus 
leading to lower TSH secretion7. In patients with hypothyroidism 
the receptor of glucocorticoid is reduced. So effect of steroid on 
kidney is decreased8. Combined treatment with low-dose 
levothyroxine supplementation and steroids in children with 
INS complicated by thyroid dysfunction may reduce 
proteinuria compared with treatment with steroid only3. Sharma 
S et al and Kapoor K et al observed that prolonged proteinuria 
and glucocorticoids used to treat the patient affect the thyroid 
function in Steroid Resistant Nephrotic Syndrome (SRNS)9,10. 
Kenichi Kano et al also reported that thyroid replacement 
therapy in a nephrotic boy with hypothyroidism and 
glucocorticoid resistance resulted in early steroid response and 
prompt disappearance of proteinuria in addition to 
normalization of thyroid function11. Normalizing T3 and T4 
concentrations with replacement therapy preserves renal 
function in these patients and is a predictor of renal outcome12.
The presence of atypical features such as gross hematuria, 
hypertension, low C3 level and impaired renal function indicate 
the patients who are likely to have other than Minimal Change 
Nephrotic Syndrome (MCNS) and steroid resistance13. So 
subclinical or overt hypothyroidism may present in atypically 
presented NS even after steroid therapy. Aim of this study to 
find whether hypothyroidism is persistent 4 weeks after steroid 
therapy in typically or atypically presented NS. If nephrotic 
syndrome is accompanied by hypothyroidism, this may affect 
water- electrolyte hemostasis and may exacerbate fluid 
retention, which may be difficult to resolve if the treatment of 
hypothyroidism is delayed. These patients have worse quality 
of life and poor prognosis14.
This study may guide whether atypically presented NS children 
need thyroid replacement therapy or not. So no hypothyroid 
will left untreated from the very beginning.

MATERIALS AND METHODS
This hospital based comparative observational study with 
prospective follow up of study subjects was carried out in the 
Department of Pediatrics and Nephrology, CMCH, Chattogram, 
from January’ 2017 to December 2017. A total 83 cases of 
initial attack idiopathic nephrotic syndrome, aged 1-18 years of 
either sex divided into 2 groups was included in this study. 
Group A included 41 nephrotic children with typical 
presentations (No hematuria, no hypertension, normal C3 level 
and normal renal function) and group B included 42 NS 
patients with atypical presentations (Hematuria, hypertension, 
low C3 level, and impaired renal function). Children with 
Secondary nephrotic syndrome (Infection-HBV, systemic 
illness-SLE, HSP) known thyroid disease (Hypo/ 
hyperthyroidism before the onset of nephrotic syndrome) 
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with colony count and sensitivity test, complete blood count, 
serum creatinine,serum C3 and C4 level, serum electrolyte, 
ANA, Antids DNA, HBsAg, Mantoux test, chest X-ray and 
Ultrasonography of kidney urinary bladder region. Nephrotic 
syndrome was confirmed by urinary protein excretion 
>1gm/m2/day or spot urine protein: creatinine ratio >2, serum 
albumin <2.5 gm/dl, high serum cholesterol >200mg dl. There 
was indication of renal biopsy for every child with atypically 
presented nephrotic syndrome. But in this study renal biopsy 
was performed in 12 cases. Then patients were divided into 2 
groups according to clinical and biochemical criteria. Fasting 
serum FT4 and TSH level was estimated in every study subject 
before receiving treatment with prednisolone according to 
standard protocol. Antihypertensive drugs were added to control 
hypertension in hypertensive children. Immunosuppressive 
drugs were added later on to treat some of the children with 
atypically presented NS. But during study period they were 
receiving prednisolone while waiting for biopsy report to start 
alternative treatment. After completion of 4 weeks treatment 
with prednisolone, out of 41 typically presented NS patient 39 
patients were in complete remission and rest 2 patients who 
were suffering from infection were not in remission but, 
achieved remission after infection. Among 42 patients of 
atypically presented NS 28 patients were in complete remission 
and 14 patients were not in remission. Serum T4 and TSH were 
estimated again in all patients. No patient was given Thyroxin. 
Serum TSH, serum FT4 and serum FT3 were estimated by 
Automated Chemiluminescent Immunoassay system by 
Beckman Coulter, Access-2 (Normal value for TSH-
0.4–4.5µIU/ml, FT4-0.7–2.00ng/dl). Data were analyzed using 
SPSS version 23. Independent (Unpaired) and paired Student’s 
t-test was used to compare continuous variables.  Paired 
categorical data were compared using McNemar test and 
unpaired categorical data by  χ2 test.

RESULTS
Age distribution showed mean age was significantly higher in 
Group B (10.01 ± 1.82) than Group A (4.33 ± 1.63) years 
(Table I). Steroid response after 4 weeks in group A was 95% 
and in group B was 67% (Figure 1).
Before steroid therapy, mean serum TSH level raised in both 
Groups (9.28±5.17 vs 7.26±3.67) µIU/ml. After steroid this 
valuereturned to normal level in group Abut remained 
persistently raised (3.13±1.14 vs 5.38±2.52 µIU/ml) in group B 
with significant difference in (p=0.047). Serum FT4 level was 
within normal range before and 4 weeks after steroid therapy in 
both group A and group B (Table II). Reduction of TSH value 
was more significant in group A (p=0.001) than group B 
(p=0.048) (Table III).
In group A 18 nephrotic children were hypothyroid before 
steroid therapy and all of them became euthyroid after steroid 
therapy (Table IVa) whereasin group B among 16 nephrotic 
children who were hypothyroid before steroid therapy, 7 children 
remained persistently hypothyroid after steroid treatment (Table 
IVb). But in both groups significant difference (p<0.05) present 

in thyroid function status before andafter steroid therapy (Table 
IVa & IVb). Proportion of subclinical hypothyroidism were 
similar in two groups before steroid therapy but after steroid 
therapy proportion was 16.6% in group B which was 
significantly higher than Group A (Table V).

Table I: Age distribution of the study population by Groups

Age, in years	 Group A	 Group B	 Total
	 n	 %	 n	 %	 n	 %
Category	 	 	 	 	 	
< 2	 2	 4.9	 0	 0.0	 2	 2.4
2-8	 38	 92.7	 2	 4.8	 40	 48.2
>8	 1	 2.4	 40	 95.2	 41	 49.4
Total	 41	 100.0	 42	 100.0	 83	 100.0
Mean ± SD	 4.33 ± 1.63	 10.01 ± 1.82	 p value=0.001*

*Significant by Independent sample t test

Figure 1: Bar chart showing steroid response in Group A & Group B

Table II: Comparison of TSH and FT4 values between two Groups 

Time and parameters	 Group A	 Group B	 p value

	 (n=41)	 (n=42)
	 Mean ± SD	 Mean ± SD	
Before therapy	 	 	
TSH (µIU/ml)	 9.28 ± 5.17	 7.26 ± 3.67	 0.56
FT4 (ng/dl)	 1.03 ± 0.31	 1.07 ± 0.23	 0.52

After therapy	 	 	
TSH (µIU/ml)	 3.13 ± 1.14	 5.38 ± 2.52	 0.047*

FT4 (ng/dl)	 1.22 ± 0.33	 1.29 ± 0.31	 0.34

*Significant by Independent sample t test

Table III : Comparison of TSH and FT4 values before and after steroid therapy

Groups and	 Before therapy	 After therapy	 p value
Parameters	 Mean ± SD	 Mean ± SD	

Group A (n=41)	 	 	
TSH (µIU/ml)	 9.28 ± 5.17	  3.13 ±1.14	 <0.001*

FT4 (pg/ml)	 1.03 ± 0.31	 1.22 ± 0.33	 0.065

Group B (n=42)	 	 	
TSH (µIU/ml)	 7.26 ± 3.67	 5.38 ± 2.52	 0.048*

FT4 (pg/ml)	 1.07 ± 0.23	 1.29 ± 0.31	 0.068
TSH (µIU/ml)	 9.28 ± 5.17	  3.13 ±1.14	 <0.001*

*Significant by paired sample t test
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DISCUSSION

In this study, high TSH level became normal 4 weeks after 
steroid therapy in typically presented NS children which is 
consistent with the findings of Afroz S et al and Sahni V et al 
19,20. But persistently higher TSH was observed in atypically 
presented NS children which was similar to the findings of 
Dagan A et al and Marimuthu V et al in SRNS children21,22. 
TSH value was 6.92±2.9µIU/ml and 4.55±4.64 µIU/ml 
respectively. Increased serum TSH value in the study children 
may be attributed to negative feedback due to marked urinary 
loss of TBG and thyroid hormone bound to them.

Serum FT4 level was normal in all children before and after 
steroid therapy. This result is in agreement with result observed 
by Afroz S et al19. However, low serum FT4 levels have been 
reported in NS children by Hajizadeh N et al and Ito S et al23,24. 
Overt hypothyroidism may develop in SRNS according to 
Sharma S et al and Dagan A et al and Marimuthu V et al9,21,22. 

This study also showed 43.9% of typically presented NS 
children and 38.1% of atypically presented NS children 
developed subclinical hypothyroidism before steroid therapy. 
Higher incidence of hypothyroidism was observed by 
Choudhury J et al and Hajizadeh N et al which were 50% and 
58.6% respectively25,23. But their observations were on children 
with NS irrespective of typical or atypical presentation. 
In this study persistent subclinical hypothyroidism 4 weeks 
after steroid therapy was observed among 16.6% (4 were grade 
II and 3 were grade I) of atypically presented NS children. 
Sharma S et al, Kapoor K et al and Marimuthu V et al also 
observed subclinical hypothyroidism in SRNS children and the 
prevalence was 20%, 30% and 33.3% respectively9,10,22. But in 
this study only 14 atypically presented NS patients were steroid 
resistant.  Among the atypically presented NS children with 
subclinical hypothyroidism 5 cases were steroid resistant. All 
the hypothyroid cases were subclinical hypothyroidism. Kano 
K et al showed nephrotic children develop mild hypothyroidism 
in active, untreated phase and also in high dose prednisolone 
treatment phase despite remission of proteinuria26. Kapoor K et 
al also observed subclinical hypothyroidism in SRNS though 
half was in partial and half in complete remission9. But Afroz S 
et al and Sahni V et al observed mild or subclinical 
hypothyroidism which develops in NS during proteinuria 
improves on remission19,20.

LIMITATION
Although this study has some limitation like- single centre 
study, small sample size, short duration, absence of further 
follow up, renal biopsy was not possible to be done in all the 
atypically presented NS patients so histopathological 
correlation with the thyroid function was not done, yet this can 
be mentioned that, in typically presented NS children thyroid 
function improves on remission. 

CONCLUSION
Earlier remission of proteinuria may lead to significant 
improvement of thyroid function status. But persistent 
subclinical hypothyroidism present in atypically presented NS 
children even 4 weeks after steroid therapy. This may due to 
combined effect of high dose of steroid and prolong 
proteinuria. Subclinical hypothyroidism is present in both 
typically and atypically presented nephrotic syndrome before 
steroid therapy. But subclinical hypothyroidism persists even 
after steroid therapy in atypically presented nephrotic 
syndrome. 

RECOMMENDATION
Further study to evaluate thyroid function status in children 
with atypically presented nephrotic syndrome even after steroid 
therapy to get the actual idea about the incidence of persistent 
subclinical hypothyroidism as well as study on effect of thyroid 
supplement on remission.
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Table IVa: Thyroid status in Group A (n=41) before and after steroid

	 Thyroid Status	 After Therapy	 Total

Before 
Therapy	 	 Euthyroid	 Hypothyroid
	 	 n	 n
	 Euthyroid	 23	 0	 23
	 Hypothyroid	 18	 0	 18
	 Total	 41	 0	 41

Significant difference (p<0.05) by Mc Nemar test 

Table IVb: Thyroid status in Group B (n=42) before and after steroid

	 Thyroid Status	 After Therapy	 Total

Before 
Therapy	 	 Euthyroid	 Hypothyroid	 	
	 	 	 n	 n
	 Euthyroid	 26	 0	 26
	 Hypothyroid	 9	 7	 16
	 Total	 35	 7	 42

Significant difference (p<0.05) by Mc Nemar test

Table V : Comparison of Thyroid status in two groups 

Time and	 Group A	 Group B	 p value
thyroid status	 (n=41)	 (n=42)
	 n	 %	 n	 %	
Before therapy	 	 	 	 	
Euthyroid	 23	 56.1	 26	 61.9	 0.561
Hypothyroid	 18	 43.9	 16	 38.1	
After therapy	 	 	 	 	
Euthyroid	 41	 100.0	 35	 83.3	 0.006*

Hypothyroid	 0	 0.0	 7	 16.6	
*Significant by Chi-square test
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