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ABSTRACT

Introduction: Thyroid hormones affect kidneys in various 
ways ranging from their development to their functions. The 
present study aims to evaluate the effects of hypothyroidism 
(subclinical and overt) on the markers of kidney function. 
Material and Methods: In this cross-sectional study 368 
subjects were recruited and divided in three categories 
euthyroid, subclinical and overt hypothyroid subjects. All the 
subjects were analysed for Thyroid function (Total T3, T4 TSH) 
and Kidney Function (Blood Urea, Creatinine, Cystatin C, 
eGFR). 
Results: Statistical analysis revealed a significant rise in BUN 
and serum creatinine was observed in both subclinical and 
overt hypothyroid patients as compared to euthyroids. Serum 
Cystatin C and eGFR were significantly decreased. 
Conclusion: The study shows that there are negative effects 
of hypothyroidism on kidney functions.
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INTRODUCTION
In past few years Chronic Kidney Disease (CKD) has 
emerged as a prevalent and serious threat. According to a 
recent study the prevalence of CKD was observed to be 
17.2% out of which 7% were with only stage.1 There is a 
special relation of thyroid and kidneys. Thyroid dysfunction 
can alter Renal Blood Flow (RBF), Glomerular Filtration 
Rate (GFR), electrolyte homeostasis, tubular function and 
kidney structure; on the other hand, kidney has a key role 
in the metabolism, degradation and excretion of thyroid 
hormone and its metabolites. The hypothyroidism can affect 
kidneys by decrease in RBF due to decreased cardiac output 
by the negative chronortropic and inotropic effects.2 In 
hypothyroidism there is intrarenal vasoconstriction3, reduced 
renal response to vasodialators4 and increased peripheral 
vascular resistance.5 Along with that there is decreased 
angiotensin II and impaired RAAS activity in hypothyroidism 
which results in reduced GFR.6 It should be emphasized and 
taken care of by the primary care physicians to screen for 
early kidney damage in cases of hypothyroidism.
In hypothyroidism the GFR is reversibly reduced by about 
40% in more than 55% of adults.7 Very limited data is 
available on the effects of hypothyroidism on renal function 
tests.8,9,10 Serum creatinine and Blood urea are the traditional 
markers to assess kidney function but both of them can be 
affected by various other factors.
Cystatin C is a low molecular weight, non glycosylated 

protein that acts as a cysteine protease inhibitor. Cystatin C 
is produced at a constant rate by nucleated cells and released 
into the bloodstream with a half-life of ~2h.11 Cystatin C is 
freely filtered and almost completely taken up and degraded, 
but not secreted, by proximal tubular cells. Compared to 
serum creatinine, CysC has a lower variability and is not 
affected by lean tissue mass, age and gender.12,13 CysC has 
been proved to be a reliable marker of glomerular filtration 
rate (GFR) in healthy adults and children as well as in 
patients with renal disorders of neoplastic, rheumatologic, 
hepatic, and nephrologic origin.14,15,16,17

So the present study aimed to evaluate the levels of traditional 
biochemical markers of kidney function and serum cystatin 
C in patients of hypothyroidism.

MATERIAL AND METHODS
This was a cross-sectional study. The study was conducted 
in the Department of Biochemistry, Santosh Medical College 
and Hospital, Ghaziabad, Delhi-NCR region. A total 368 
subjects were recruited from the medicine OPD and divided 
in 3 groups. (i) Euthyroid (100subjects) (ii) Subclinical 
Hypothyroid (118 subjects) (iii) Overt Hypothyroid (150 
subjects). The ethical approval was taken from local ethics 
committee.
The newly detected cases whose diagnosis was confirmed 
following clinical and biochemical investigations were 
included in the study group whereas the subjects having 
Diabetes mellitus, Hypertension, Coronary Heart Diseases, 
other endocrine disorders, alcohol abusers, pregnant women 
and patients who were already on Thyroid treatment or CKD 
treatment were excluded from the study.
Blood samples were collected after 12 hrs overnight fasting 
by venipuncture in clean test tubes. The samples were 
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centrifuged for 15 minutes at 2500 rpm and aliquots of serum 
were used to analyze different parameters.
Following Biochemical parameters were analyzed in the 
study group:
Serum T3 and T4 were performed using competitive ELISA 
technique and serum TSH was performed using sandwich 
ELISA technique using the reagent kit by Monobind, Lake 
forest, USA
Serum urea was analyzed by enzymatic urease glutamate 
dehydrogenase method using the reagent kit by Erba 
diagnostics Mannheim Germany.
Creatinine was analyzed by modified Jaffe’s method using 
the reagent kit by Autospan liquid gold creatinine (Aarkay 
healthcare, India).
Cystatin c was analysed by quantitative turbidimetric 
immunoassay using the reagent kit by Quantia Cystatin 
C(Tulip Diagnostics, India)
eGFR was calculated by Cock-croft Gault Formula

STATISTICAL ANALYSIS
All the data is shown as mean and standard deviation. The 
difference between groups was compared by Student’s t Test. 
The correlation between different parameters for thyroid 
and kidney function was analyzed by Pearson’s correlation 
coefficient.

RESULTS
The level of TSH in euthyroids was 2.55µIU/ml ± 1.14. As 
compared to euthyroids there is a significant rise in the levels 
of TSH in subclinical hypothyroids(15.24µIU/ml ± 4.51) 
and overt hypothyroids (36.29µIU/ml ± 12.1); however there 
was a significant decrease in the level of T3 in subclinical 

hypothyroids(0.88ng/ml ± 0.30) and overt Hypothyroids 
(0.38ng/ml ± 0.15) as compared to euthyroids (1.02ng/ml ± 
0.12) (Table 1).
The level of T4 in euthyroids was 8.04µg/dl ± 1.9. As compared 
to euthyroids there is a significant decrease in the levels of 
T4 in subclinical hypothyroids(7.33µg/dl ± 1.87) and overt 
Hypothyroids (2.81µg/dl ± 1.05) (Table 1). The markers of 
kidney function like Blood Urea and Serum Creatnine were 
found to be also statistically significantly increased in both 
Subclinical hypothyroids and overt hypothyroid patients as 
compared to euthyroids. There was an increase of 31.41% in 
blood urea and 74.71% increase in the level serum creatinine 
in case of overt hypothyroidism from euthyroids(Table 1).
Similarly there was a statistically significant decrease 
in serum Cystatin C in both Subclinical hypothyroids 
(0.65mg/L ± 0.21) and overt hypothyroid patients (0.39mg/L 
± 0.12) as compared to euthyroids (0.83 mg/L ± 0.0.19)  
(Table 1).
The eGFR of all the patients, calculated by Cock-croft Gault 
formula was analysed statistically and a significant fall was 
observed in both subclinical and overt hypothyroidism as 
compared to euthyroids.
All the parameters of kidney function were compared with 
markers of thyroid function for any statistical correlation. 
In Subclinical hypothyroidism and overt hypothroidism 
there was a significant positive correlation found between 
TSH and serum creatinine along with eGFR. Serum 
Cystatin C was found to be reduced significantly showing 
a negative correlation with TSH. Blood urea and T3 in overt 
hypothyroidism were found to be negatively correlated. 
None of the other markers were found correlated statistically.

Parameters Euthyroid (1) Subclinical  
Hypothyroid (2) 

 Two sample t 
test with p value 

(1) Vs (2)

Overt  
Hypothyroid (3) 

 Two sample t 
test with p value 

1 vs 3 
T3 (ng/ml) 1.02 ± 0.12 0.88 ± 0.30 (P>0.05) 0.38 ± 0.15 (P <0.0001)* 
T4 (µg/dl) 8.04 ± 1.9 7.33 ± 1.87 (P<0.05)** 2.81 ± 1.05 (P <0.0001)* 
TSH (µIU/ml) 2.55 ± 1.14 15.24 ± 4.51 (P<0.0001)* 36.29 ± 12.1 (P <0.0001)* 
Blood Urea (mg/dl) 19.99 ± 5.38 20.45 ± 4.84  (P >0.05) 26.87 ± 5.50 (P <0.0001)* 
Creatinine (mg/dl) 0.87 ± 0.25 1.09 ± 0.36 (P <0.05)** 1.52 ± 0.30 (P <0.0001)* 
Cystatin C (mg/L) 0.83 ± 0.19 0.65 ± 0.21 (P <0.0001)* 0.39 ± 0.12 (P <0.0001)* 
eGFR (ml/min) 97.97 ± 25.92 80.11 ± 28.11 (P<0.0001)* 54.97 ± 16.53 (P <0.0001)*
T3=Tri idothyronine, T4=Thyroxine, eGFR= Estimated Glomerular filtration rate, P<0.05,P<0.001= significant result

Table-1: Level of different biochemical parameters in euthyroid, subclinical hypothyroid and overt hypothyroid patients

Parameters Blood Urea Creatinine Cystatin C eGFR
T3 Euthyroid r= -0.0553 r=-0.0074 r=0.0563 r=0.0774

Subclinical hypothyoid r=-0.0479 r=-0.1429 r=-0.1539 r=0.1059
Overt hypothyroid r=0.2807* r=0.0924 r=0.1131 r=-0.0729

T4 Euthyroid r=-0.0232 r=0.082 r=0.1594 r=-0.1451
Subclinical hypothyoid r=0.1468 r=0.0368 r=0.0551 r=-0.0518
Overt hypothyroid r=0.1877 r=0.1179 r=0.1284 r=-0.1497

TSH Euthyroid r=0.2750* r=0.0329 r=0.0548 r=0.0137
Subclinical hypothyoid r=0.1084 r=0.2645* r=0.3877* r=0.2736*
Overt hypothyroid r=0.1340 r=0.2599* r=0.2188* r=0.4273*

*=P<0.05, Significant Result
Table-2: Correlation between the markers of Thyroid and Kidney Function in different thyroid states
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DISCUSSION
The aim of present study was to evaluate the consequence 
of subclinical hypothyroidism and overt hypothyroidism 
on markers of kidney function and to compare them with 
euthyroids.
The study shows that there is a significant rise in the levels 
of serum creatinine and blood urea in both the groups i.e. 
subclinical and overt hypothyroidism. When compared with 
euthyroids, all these changes were statistically significant. 
Similar results of increase in serum creatinine have been 
reported in some previous studies also.9,10,18,19 A study 
reports that infants with congenital hypothyroidism show 
higher creatinine level in proportion to the severity of 
hypothyroidism.20 The increase in creatinine and urea may 
be due to decrease in GFR, myopathies and rhabdomyolosis. 
The downfall in GFR is found in our study also. The 
decrease in GFR results from decrease in cardiac output, 
intrarenal vasoconstriction4, reduced renal response to 
vasodialators5 and increased peripheral vascular resistance.6 
The study shows that the levels of serum cystatin C were 
significantly decreased in both groups i.e. subclinical and 
overt hypothyroidism. It was speculated before that in 
hypothyroidism, there is decreased production of cystatin C 
in the nucleated cells due to decreased cellular metabolism. 
But in our view, since after glomerular filtration, Cystatin 
C is completely reabsorbed in proximal tubule and is 
catabolised there. The reduction in overall reabsorbing 
capacity of the renal tubules in hypothyroidism21,22,23, leads to 
no absorption in proximal tubules and results in the secretion 
of cystatin C through urine. This can be the plausible cause 
of decrease in the level of cystatin C in hypothyroidism. 
It shows that hypothyroidism can have negative effects on 
kidney function. Knowledge of association between change 
in biomarkers of kidney function and hypothyroidism is very 
important for clinicians. This would help the clinicians in 
better treatment of hypothyroidism and its deleterious on 
kidneys. The assessment of kidney function should be done 
routinely in the patients of hypothyroidism.

CONCLUSION
By the results of our study, it can be concluded that there 
is some relation in progression of hypothyroidism and 
the deterioration in kidney function. Some studies have 
given the possible reasons like thickening of basement 
membrane in kidney, decreased renal blood flow and 
generalized hypodynamic state of circulatory system. 
But the exact mechanism behind hypothyroidism and its 
negative effect on kidney is yet to be established and this 
leads to various questions for the further studies in future. 
As the prevalence of chronic kidney disease increases, all 
cases of hypothyroidism should be routinely screened for 
deteriorating kidney functions, which will help the clinicians 
in better management of kidney dysfunction.
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