
 
 

 
 

 

Full Length Research Article 
 

THYROID FUNCTION IN PEDIATRIC NEPHROTIC SYNDROME: A HOSPITAL BASED 
OBSERVATIONAL STUDY 

 

*Imran Gattoo, Asif Aziz, Bilal Ahmad Najar and Mohmad Latief   
 

Department of Pediatrics, Government Medical College, Srinagar, J&K, India 
 

 

 

ARTICLE INFO                                       ABSTRACT 
 
 
 

Background: Nephrotic syndrome is a condition which is characterised by proteinurea, 
hypoprotenemia, hyperchlolesterolemia and significant edema. In children with nephrotic 
syndrome, it is probable to determine a hypothyroid state because of significant loss of thyroxine 
(T4), tri-iodothyronine (T3) and thyroid-binding globulin in presence of proteinuria.  
Objectives: To determine the  thyroid function test  in pediatric cases of nephrotic syndrome, and 
to find any association and impact on thyroid harmone levels in these patients.  
Methods: It was a prospective observational study from march 2012 to march 2014, thyroid 
function tests were performed in 208 patients which included both indoor and outdoor patients in 
the department of paediatrics Government Medical College, A tertiary care Pediatric Hospital. 
Results: 122 cases identified as hypothyroid patients. There were 82 (67.2%) males and 
40(32.8%) females with the mean age of 3.72±3.35 years. Our patients showed lowered T3 
(68.3%) and T4 (64.4%) in comparison with normal values. Median TSH (Thyroid-stimulating 
hormone) was 11.65±6.71 Micu/ml and 2.82±0.82 in the hypothyroid and euthyroid patients 
respectively. In al, TSH was negatively correlated with the total urinary protein content.  
Conclusions: According to this study, there is high incidence of hypothyroidism in patients of 
nephrotic syndrome and thus the occurrence of hypothyroidism in such children needs to be 
mentioned. It is proposed to systematicaly search hypothyroidism by measuring TSH and free T4 
in these patients particularly when proteinuria is prolonged. 
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INTRODUCTION 
 
Nephrotic syndrome is a glomerular disorder characterized by 
proteinuria greater than 40 miligrams per m2 per hour , low 
level of serum albumin (less than 2.5 g per dL), edema and 
hypercholesterolemia (serum total cholesterol level greater 
than 250 mg per dL). It seems that age, ethnicity and 
geographical distribution have effect on incidence of nephrotic 
syndrome (Karen et al., ?).  Possibility of hypothyroidism in 
patients with nephrotic syndrome was reported by 
Epsteinin 1917. However, symptoms of hypothyroidism with 
increased Thyroid-stimulating hormone (TSH) in children 
with nephrotic syndrome were discovered about 30 years later 
(Trouillier et al., 2008). Renal albumin excretion is not 
compensated by increased liver albumin production in patients 
with nephrotic syndrome that leads to decreased blood 
albumin level.  
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Beside albumin, other proteins such as some hormones is 
excreted in the urine. Several studies have shown renal 
excretion of thyroid hormones and thyroxine binding globulin 
(TBG) in subjects with nephrotic syndrome (Afrasiabi et al., 
1979 and Fonseca et al., 1991). According to TBG excretion 
in nephrotic syndrome, total amounts of hormones bonded to 
TBG are diminished, but any metabolic disorder is not 
expected since TSH, Free tri-iodothyronine (T3) and Free 
thyroxine (T4) levels are remained normal. In some patients 
with sustained nephrotic syndrome and prolonged proteinuria, 
continuos excretions of TBG can reduce levels of free thyroid 
hormones and increase TSH (Hoffman et al., 1988). Although 
in literatures this complication is uncommon, in practice by 
routine thyroid function test in children with nephrotic 
syndrome higher number of patients is observed. On the other 
hand, it should be considered that kidney function and 
metabolism of thyroid hormones had mutual relationship. In 
consequence of thyroid dysfunction significant changes in 
fluid and electrolytes hemostasis, tubular and glomerular 
function is expected. In fact hypothyroidism is accompanied 
by reduced glomerular infiltration, hyponatremia and changes 
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in urine osmolarity (Kelly, 2005 and Sawant et al., 2011). 
Early diagnosis of hypothyroidism in children can prevent 
mental and physical retardation. To the best of our knowledge, 
there is no comprehensive study that evaluates thyroid 
function in pediatric cases of nephrotic syndrome in Iran. 
Therefore, we decided to assay prevalence of hypothyroidism 
in children with nephrotic syndrome. 
 

MATERIALS AND METHODS 
 
This study included 208 children both indoor and outdoor 
patients who presented to our hospital, Department of 
Pediatrics Government Medical College Srinagar and were 
subsequently diagnosed as nephrotic syndrome. Al children 
had First episode of nephrotic syndrome, Patients with 
remession or having multiple episodes in past wetre excluded. 
Patients were examined about levels of thyroid function tests.  
Child's age, onset date of kidney disease and the type of 
treatment, urine protein excretion (24-hour) or protein-
creatinine ratio, albumin, cholesterol, T3, T4 and TSH levels 
had been evaluated. The present study has been approved by 
the ethics committee of the hospital. Informed consent was 
obtained from parents prior to inclusion in the study. Parents 
of children who did not consent to participate in this study, 
patients who had repeated episodes as well as cases of children 
who had defects in documentation were excluded. After data 
collection, the data was analyzed by statistical software SPSS 
V.17. Qualitative data is demonstrated by frequency and 
quantitative data were reported as mean±SD. In our study Chi-
Square test was used to assess the relationship between 
qualitative variables. 
 

RESULTS 
 
In this study, 208 patients with nephrotic syndrome were 
studied. 130 cases (62.5%) were male and 78 (37.5%) were 
female. Of patients below 3 years old, 47.5 % had 
hypothyroidism, while hypothyroidism rate in patients 
between 3 and 6 years old was 32.8 % and 19.7 % for >6 
years, respectively(P=0.036). It should be noted that this 
complication was seen in 12 patients less than one year old. 
Table 1 is shown the frequency of occurrence of 
hypothyroidism in patients with nephrotic syndrome according 
their age. Increased TSH level was seen in 50.8% of patients 
who had urinary protein excretion between 1 to 10 times more 
than normal values and increased TSH level was seen in 
72.1% of patients with urinary protein excretion more than 10 
times of normal values. Increasing the amount of proteinuria 
(more than 10 times than normal) and increasing the TSH 
level had significant relationship. Based on the results of tests, 
TSH in hypothyroidism patients was 4.31 Micu/ml to 34.40 
Micu/ml (mean± SD 11.65 ± 6.71 Micu/ml). Low levels of T3 
and T4 was observed in 68.3 % and 64.4 % of patients, 
respectively. However, the mean of T3 was (83.92 ±35.54) 
and the mean of T4 was (4.73 ±2.71), there were some patients 
who had normal T3 and T4 values despite of having 
hypothyroidism. On the other hand, the TSH level in 
uthyroidism patient was 0.80 Micu/ml to 4.12 Micu/ml 
(mean± SD 2.82 ± 0.82 Micu/ml). Table 2 shows distribution 
of thyroid function test results in patients with hypothyroidism 
and euthyroidism. 

Table 1. Distribution of the incidence of hypothyroidismin 
patients with nephrotic syndrome according to their age 

 

Age 
Total 

Hypothyroidism 

No Yes 
% n % n % n 

 
37.5 78 23.2 20 47.5 58 

0 -0.25  1 2 0 0 1.6 2 
0.25-1  11.5 24 2.3 2 18 22 
1 -3  25 52 20.9 18 27.9 34 
3 -6  33.7 70 34.9 30 32.8 40 

Over 6 years 28.9 60 41.8 36 19.7 24 
6 -12  26 54 39.5 34 16.4 20 

<12  2.9 6 2.3 2 3.3 4 
Total 100 208 100 86 100 122 

 
Table 2. Distribution thyroid function test results in patients 

 

Hypothyroid 
patients (n = 61) 

Minimum Maximum Mean 
Standard 
deviation 

TSH*  )Micu/ml( 4.31 34.40 11.6551 6.71980 

T3‡  )Ng/dl( 1.50 168.00 83.9262 35.54151 

T4†  )Mg/dl( 1.10 14.00 4.7328 2.71494 

Control group of 
patients (n = 43)     

TSH .80 4.12 2.8202 .82847 

T3 41.00 148.00 94.2093 25.88211 

T4 1.30 12.00 6.2605 2.94102 

 *TSH,Thyroid-stimulatinghormone; ‡T3,tri-iodothyronine; †T4, thyroxine 

 

DISCUSSION 
 
In this study, thyroid functions were evaluated in children with 
nephrotic syndrome. So, 58.6 % of patients experienced 
hypothyroidism. However, in the study by Afroz et al. (2011), 
it was demonstrated that patients with mild or subclinical 
hypothyroidisms were clinicaly euthyroid. In the study by 
Mattoo (1994), was shown hypothyroidism requiring treatment 
in 4 of 5 cases of subjects with nephrotic syndrome. McLean 
et al. (1982) reported that disturbance in height-weight 
regression of a child with congenital nephrotic syndrome was 
sub-sequenced of reduction in TSH level and need for using 
thyroid hormone replacement therapy. Given that it is difficult 
to differentiate between clinical signs and laboratory findings 
data about hypothyroidism, so association between nephrotic 
syndrome signs and clinical symptoms of hypothyroidism are 
not well known (Trouillier et al., 2008).  
 
It seems that the main reason for the difference in results in 
previous study (Afroz et al., 2011) is based on evaluation 
according to clinical features of hypothyroidism than 
laboratory findings in hypothyroidism cases. In our study of 
total 121 patients with hypothyroidism, 82 were boys while 40 
were girls. The statistics show that the incidence of 
hypothyroidism in boys patients is about 1.2 times more than 
girls. However, other studies on primary hypothyroidism 
showed that hypothyroidism was more common in girls than 
boys in the neonates (Ghadiri et al., 2012). Saif Ali Hashemi 
et al. (2006) showed hypothyroidism is more common in boys               
than girls. This study showed the highest incidence of 
hypothyroidism in children aged. According to the results of 
McLean et al. (1982) the rate of urinary excretion of hormones 
and proteins compared to body weight is effective on rate of 
thyroid hormones excretion. This issue explains the higher 
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incidence of hypothyroidism in children with nephrotic 
syndrome. In 58.6 % of patients with nephrotic syndrome, 
thyroid test results indicate greater than normal values. The 
results of study by Mattoo (1994), Ito et al. (1994) and Harton 
et al. (1984) are consistent of our data. These changes are due 
to primary hypothyroidism in relative compensate form cause 
the response of hypothalamic-hypophysis of low levels of 
thyroid hormones. McLean et al. (1982) and Wilschanski et al. 
(1992) also found similar results in their studies based on low 
levels of T4 and high levels of TSH in similar cases. In fact, 
thyroid hormone levels decline during nephrosis period. In 
contrast, the level of TSH is increased in untreated patients 
(Afroz et al., 2011; Ito et al., 1994 and Kapoor et al., 2013). 
Our study showed that there is a direct relationship between 
the protein excretion in urine and increased in serum TSH 
levels. Many studies suggest the relationship between 
proteinuria and serum TSH levels (Afroz et al., 2011; Ito et 
al., 1994 and Burke and Shakespear, 1976). Gilles in his study 
showed that TSH levels in patients with impaired renal protein 
excretion was higher than control group (Afroz et al., 2011). 
Some researchers beleive that the adault thyroid gland  can 
compensate the urine excretion of hormones and binding 
proteins 2 and the urine excretion is not a significant reason for 
increase TSH and true hypothyroidism (Fonseca et al., 1991 
and Mattoo, 1994).  
 
Although increase in TSH level is seen in the end stage of 
massive proteinuria (Mattoo, 1994 and Abid et al., 2012). 
Some researchers beleive that proteinuria and urine excretion 
of hormones and binding proteins compared to body weight is 
heigher in children than adults that caused of heigher 
prevalence of hypothyroidism in children with nephrotic 
syndrome (McLean et al., 1982). TSH level in hypothyroid 
patients was 4.31 Micu/ml to 34.40 Micu/ml and average of 
TSH level was 11.65 ± 6.71 Micu/ml. Trouillier (2) showed 
that the average of TSH level was 5.26 Micu/ml (5.63-4.89 
Micu/ml) and maximum of measured TSH level was 10.38 
Micu/ml (5.90-16.20 Micu/ml) which is lower than our 
patients` values. However, in the study by Fonseca et al. 
(1991) the mean of TSH level (12.15 Micu/ml, between 8.60 
to 26 Micu/ml) had been reported higher than our study. 
However, the mean T3 was 83.92±35.54 and the mean T4 was 
4.73±2.71. In the study by Harton et al. (1984) T3 and T4 
levels in patients with primary glomerular nephropathy was 
124±54 and 4.84±2.11, respectively. Although average of T4 
levels in both mentioned studies are similar, in our study this 
average was significantly lower than normal.   
 
The maximum values of the two hormones indicate that a 
number of patients, who had diagnosis of hypothyroidism 
despite of normal levels of thyroid hormones (T3 and T4). 
 Since majority of T4 is bonded to proteins in blood, 
decreasing in level of proteins due to excretion in urine leads 
to decline in T4 blood level. We showed that T3 blood level 
probably because of low bindings to proteins is not affected by 
nephrotic syndrome. In some cases that we observed low 
levels of T3 it does not have significant relation with renal 
disorders. In the study by Afrasiabi et al. (1979) and Gavin et 
al. (1978), it was shown decreased T3 level in nephrotic 
syndrome. This obvious difference could be explained by 
increased T3 production and peripheral conversion of T4 to T3 
(Harton et al., 1984 and Basiratnia et al., 2013). In this study 

the maximum values of T3 and T4 indicated a number of 
patients, who had diagnosis of hypothyroidism despite of 
normal levels of thyroid hormones levels (T3 and 
T4). However, as already mentioned, high or even normal 
levels of T3, did not rule out hypothyroidism (Harton et al., 
1984). This study showed that an increased rate of proteinuria 
can be reduced the normal thyroid function. These facts are 
consist with the reports of urine excretion of thyroid hormones 
in patients with proteinuria (Afrasiabi et al., 1979; Fonseca et 
al., 1991 and Wilschanski et al., 1992). On the other hand, this 
study showed that al patients with serum albumin levels less 
than 1.5 were suffered from hypothyroidism. In 63.2% of 
patients with serum albumin higher than 2.5 thyroid function 
tests were normal. The role of proteinuria in this issue is 
cleared by opposite relation between TSH and serum albumin 
(Wilschanski et al., 1992).  
 
This issue is congruent with other studies (Trouillier et al., 
2008; Mattoo, 1994 and Harton et al., 1984). Decreased in 
thyroid hormones levels due to low level of albumin, 
prealbumin, thyroxin binding globulin and high renal 
excretion of T4, FT4 (Fonseca et al., 1991 and Burke and 
Shakespear, 1976). The positive relationship between serum 
albumin, level of T4, rate of proteinuria, T4 urine excretion 
and also return of thyroid function tests to normal by 
remission of nephrotic syndrome symptoms or developing 
anuria confirmed this matter (Fonseca et al., 1991; Burke and 
Shakespear, 1976; Gavin et al., 1978 and Feinstein et al., 
1982). Probably treatment with levothyroxin can cause the 
stronger effect of corticosteroid (Guo et al., 2014; Liu et al., 
2014 and Kapoor et al., 2014). Because in patients with 
hypothyroidism the receptor of glucocorticoid is reduced 13 so 
it decreases drug effect on kidney. Glucocorticoids have 
important role in treatment of nephrotic syndrome beside of 
decrease in glucocorticoid receptors the treatment of 
hypothyroidism must be noted. 
 
Conclusion 
 
According to this study, the occurrence of hypothyroidism in 
any child with nephrotic syndrome needs to be mentioned. It is 
proposed to systematic aly search hypothyroidism by 
measuring TSH and free T4 in these patients particularly when 
proteinuria is prolonged. 
 
Conflict of interest 
 
The authors have no conflicts of interest. 
 
Acknowledgement 
 
The authors would like to deeply thank the parents of the 
patients who consented for the study and laboratory personnel 
of Government Medical College Srinagar for their excellent 
supports. 
 

REFERENCES 
 
Karen J. Markdante, et al. ?. Nelson Essentials of pediatrics 

6th Edition. 
Trouillier, S., Delèvaux, I., Rancé, N., André, M., Voinchet, 

H. and Aumaître, O. 2008. Nephrotic syndrome: Don’t 

4453                                          International Journal of Development Research, Vol. 05, Issue, 05, pp.4451-4454, May, 2015 



forget to search for hypothyroidism. Rev Med Interne.; 
29(2):139-44. (Article in French) 

Afrasiabi, MA., Vaziri, ND., Gwinup, G. et al. 1979. Thyroid 
function studies in the nephrotic syndrome. Ann Int Med.; 
90:335-8. 

Fonseca, V., Thomas, M., Katrak, A., Sweny, P. and 
Moorhead, JF. 1991. Can urinary thyroid hormone loss 
cause hypothyroidism? Lancet.; 338:475-6. 

Hoffman, AS., Arem, R. and Eknoyan, G. 1988. Thyroid 
Function in Renal Failure. Seminars in Dialysis.; 1(3):154–
159 

Kelly,  G. 2005. Peripheral metabolism of thyroid hormones: a 
Review. Alternative Medicine Review; 5(4):306–333 

Sawant, SU., Chandran, S., Almeida, AF. and Rajan, MG. 
2011. Correlation between Oxidative Stress and Thyroid 
Function in Patients with Nephrotic Syndrome. Int J 
Nephrol: 256420. (doi:10.4061/2011/256420). 

Afroz, S., Khan, AH. and Roy, DK. 2011. Thyroid function in 
children with nephrotic syndrome. Mymensingh Med J.; 
20(3):407-11. 

Mattoo, TK.1994. Hypothyroidism in infants with nephrotic 
syndrome. Pediatr Nephrol; 8(6):657-9. 

McLean, RH., Kennedy, TL., Rosoulpour, M., Ratzan, SK., 
Siegel, NJ. and Kauschansky, A. et al. 1982. 
Hypothyroidism in the congenital nephrotic syndrom. J 
Pediatr; 101(1):72-5. 

Ghadiri, K., Darbandi, M., Khodadadi, L., Khademi, N., 
Rahimi, MA., Heidari, M. et al. 2012. The prevalence of 
congenital hypothyroidism in Kermanshah in 2006-2010. J 
Kermanshah Uni Med Sci.; 16(7): 557-564. 

Seyfhashemi, M., Ghorbani, R. and Alavi, M. 2007. 
Prevalence of Goiter and its relationship with thyroid 
function test in primary school children aged 6-12 years in 
Semnan (2006). koomesh; 9 (1) :33-40. 

Ito, S., Kano, K., Ando, T. and Ichimura, T. 1994. Thyroid 
function in children with nephrotic syndrome. Pediatr 
Nephrol.; 8(4):412-5. 

Harton, PY., Wemeau, JL., Guillemin, R., Raviart, B., 
Vanhille, P. and Devulder, B. 1984. La fonction 
thyroidienne dans le syndrome nephrotique. La Revue de 
Mddecitw interne; 5(1) :35-42. 

Wilschanski, M., Hirsch, HJ., Algur, N. and Drukker, A. 1992. 
Abnormal thyroid function in th congenital nephrotic 
syndrome. Pediatr Nephrol; 6: C134 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Kapoor, K., Saha, A., Dubey, NK., Goyal, P., Suresh, CP., 
Batra, V. et al. 2013. Subclinical non-autoimmune 
hypothyroidism in children with steroid resistant nephrotic 
syndrome. Clin Exp Nephrol.  

Burke, CW. and Shakespear, RA. 1976. Triiodothyronine and 
thyroxine in urine. Renal Handling, and effect of urinary 
protein. J. Clin. EndocrinoL Metab., 42, 1504-1513. 

Gilles, R., den Heijer, M., Ross, AH., Sweep, FC., Hermus, 
AR. and Wetzels, JF. 2008. Thyroid function in patients 
with proteinuria. Neth J Med.; 66(11):483-5. 

Abid, A., Khaliq, S., Shahid, S., Lanewala, A., Mubarak, M., 
Hashmi, S. et al. 2012. A spectrum of novel NPHS1 and 
NPHS2 gene mutations in pediatric nephrotic syndrome 
patients from Pakistan. Gene; 10;502(2):133-7. 

Gavin, LA., McMahon, FA., Castle, JN. and Cavalieri, RR. 
1978. Alterations in serum thyroid hormones and 
thyroxine-binding globulin in patients with nephrosis. J 
Clin Endocrinol Metab; 46:125–30. 

Basiratnia, M., Yavarian, M., Torabinezhad, S. and Erjaee, A. 
2013. NPHS2 Gene in Steroid-resistant Nephrotic 
Syndrome: Prevalence, Clinical Course, and Mutational 
Spectrum in South-West Iranian Children. Iran J Kidney 
Dis.; 7(5):357-62. 

Feinstein, EI., Kaptein, EM., Nicoloff, JT. and Massry, SG. 
1982. Thyroid function in patients with nephrotic 
syndrome and normal renal function. Am J Nephrol.; 2:70–
6. 

Guo, QY., Zhu, QJ., Liu, YF., Zhang, HJ., Ding, Y., Zhai, 
WS. et al. 2014. Steroids combined with levothyroxine to 
treat children with idiopathic nephrotic syndrome: a 
retrospective single-center study. Pediatr Nephrol.; 
29(6):1033-8. 

Liu, H., Yan, W. and Xu, G. 2014. Thyroid hormone 
replacement for nephrotic syndrome patients with 
euthyroid sick syndrome: a meta-analysis. Ren Fail.; 
36(9):1360-5. 

Kapoor, K., Saha, A., Dubey, NK., Goyal, P., Suresh, CP. and 
Batra, V, et al. 2014. Subclinical non-autoimmune 
hypothyroidism in children with steroid resistant nephrotic 
syndrome. Clin Exp Nephrol.; 18(1):113-7. 

 

******* 

4454                                       Imran Gattoo et al., Thyroid function in pediatric nephrotic syndrome: a hospital based observational study 

 


