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Abstract
Background: Hypothyroidism is a progressive disorder that presents with diverse degrees of thyroid failure 
and metabolic consequences. Hemodynamic changes occur in hypothyroidism that leads to reduction in renal 
plasma flow and glomerular filtration rate, which also causes increase in the levels of serum urea and serum 
creatinine.
Objectives: To estimate serum creatinine and urea levels in healthy controls and subclinical hypothyroid 
patients; and to compare the results of the above two groups and correlate these values with TSH values in 
subclinical hypothyroidism cases.
Materials and methods: This case control study included 68 patients of subclinical hypothyroidism and 68 age 
and gender matched healthy controls. Venous blood was analyzed for testing urea, creatinine and T3, T4, TSH 
levels. Statistical analysis was done using students ‘t’ test. Pearson’s correlation coefficient test was done to 
establish the relationships between the parameters.
Results: The serum creatinine level was significantly elevated in subclinical hypothyroidism cases in comparison 
to controls. Serum urea concentrations were not significantly different in the studied groups.
Conclusion: Subclinical hypothyroidism is associated with elevated serum creatinine level.
Key words: Thyroid stimulating hormone; urea; creatinine; subclinical hypothyroidism.

Introduction
Thyroid gland is one of the largest endocrine glands 
in the body, which secretes thyroxine (T4) and 
triiodothyronine (T3). The production of T4 and T3 in 
the thyroid gland is regulated by the hypothalamus 
and pituitary gland. Hypothyroidism is a progressive 
disorder that presents with diverse degrees of thyroid 
failure and metabolic consequences. An increase 
in serum thyroid-stimulating hormone (TSH) levels 
is a very early biochemical marker of impending 
thyroid failure resulting from the gradual decline 
of T4 and, at a later stage, of T3. Hypothyroidism 
is a clinical syndrome caused by the deficiency of 
thyroid hormones that cause a generalized slowing of 
metabolic processes1,2. It affects 2-15% of population 
worldwide and is one of the most common endocrine 
disorders in India. Women are more commonly 
affected compared to men3.

By definition, subclinical hypothyroidism refers to 
biochemical evidence of thyroid hormone deficiency 
in patients who have few or no apparent clinical 
features of hypothyroidism4. It is characterized by 
slightly elevated TSH and low to normal serum T4 
levels. TSH elevation in subclinical hypothyroidism is 
modest with the values typically between 4 – 15 mU/
L5. It affects virtually every tissue in the body. This 
includes slowing of physical and mental activity6. 
Thyroid dysfunction causes remarkable changes in 
glomerular and tubular functions and electrolyte and 
water homeostasis. Hypothyroidism is accompanied 
by a decrease in glomerular filtration, elevation of 
serum creatinine and alteration of the ability for water 
excretion6,7.
Many studies were done to assess serum creatinine 
levels of hypothyroid patients. But very few studies 
were done to assess serum urea levels and serum 
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creatinine levels in subclinical hypothyroidism 
patients. Hence to understand the effect of subclinical 
hypothyroidism on renal function, we estimated and 
compared serum urea and serum creatinine levels 
with TSH, T3, T4 in subclinical hypothyroid cases and 
healthy controls .

Materials and Methods
Source of data: Institutional ethical committee 
clearance was obtained for the study. Informed 
consent was taken from all the participants. This 
case control study comprised of 68 newly diagnosed 
subclinical hypothyroidism cases and 68 age and 
sex matched healthy controls, attending medicine 
outpatient department of Subbaiah Institute of 
Medical Sciences hospital Shimoga. Duration of the 
study was from January 2016-June 2016.
Inclusion criteria: Patients with newly diagnosed 
subclinical hypothyroidism in the age group of 20 to 
59 years of both gender were included. The diagnosis 
was based on low to normal serum T3 and T4 levels 
associated with increased TSH levels of 4.2-15 μ IU/
ml. The normal reference range of thyroid profile 
according to the kits are TSH 0.27- 4.2 μ IU/ml , T3 70 – 
204 ng/dl , T4 5.1 - 14.06 μg/dl.
Exclusion criteria: Patients with chronic kidney 
disease, muscular dystrophies, gout, diabetes, 
hypertension, pregnancy , patients on high protein 
diet and patients on drugs for treatment of thyroid 
disorders or any other medications that might affect 
renal function are excluded from the study. 
Method of sample collection: Detailed history was 
taken from all the subjects. 3 ml of venous blood was 
obtained in plain tube. T3, T4, TSH were estimated by 
using CLIA in Hitachi C3 series. Serum urea and serum 
creatinine were measured using semi auto-analyser 
ERBACHEM-5x and kits supplied by ERBA. Parameters 
were estimated by following methods:
a)	 Estimation of serum creatinine by modified Jaffe’s 

method8,9.

b)	 Estimation of serum urea by GLDH-Urease 
method8,10

Statistical analysis: The variables were presented 
in terms of mean and standard deviation. The data 
were analyzed using student’s unpaired ‘t’ test. 
Pearson’ s correlation coefficient test was done to see 
the correlation of serum urea and creatinine levels 
with the TSH levels. ‘p’ values <0.05 were considered 
significant.

Results
The age of participants ranged between 20 and 59 
years-old with mean age of 41 years, as shown in Table 
1. The values of thyroid hormones and biochemical 
markers of renal function are presented in table 2. 
TSH levels were higher in the sub-clinical hypothyroid 
group as compared to the euthyroid group (p<0.001). 
As mentioned in Table 2, mean serum urea levels in 
cases were compared with controls and no significant 
difference was observed between the groups. Mean 
serum creatinine concentrations were significantly 
increased in cases as compared to controls and 
significant difference (p<0.001) was found between 
the groups. Table 3, Figure 1 shows significant positive 
correlation between TSH and serum creatinine levels 
with p<0.001, but correlation between TSH and serum 
urea levels (Figure 2) were not significant.

Table 1: Age and gender distribution in cases and 
healthy controls

Cases Controls
Age (yrs) 41.55±11.403 41.27±13.105
Gender (M/F) 7/61 8/60

Table 2: Comparison of levels of T3, T4, TSH, Urea 
and Creatinine between cases and controls

Cases Controls p-value
T3 
(ng//dl)

107.996 
±29.105

114.665 
±42.209 0.31

T4 
(μg/dl)

8.090 
±2.994

8.830 
±3.097 0.19

TSH 
(μIU/ml)

16.226 
±24.065

2.253 
±0.841 <0.001*

Urea 
(mg/dl)

20.828 
±4.896

20.021 
±9.727 0.807

Creatinine 
(mg/dl)

0.974 
±0.165

0.738 
±0.099 <0.001*

*p<0.001 statistically significant

Table 3: Correlation of TSH with serum urea and 
creatinine levels

Cases P value Pearson correlation  
(r value)

TSH vs urea P=0.903 + 0.0002
TSH vs 
creatinine P<0.001* + 0.1754

*p<0.001 statistically significant
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Figure 1: Positive correlation of serum creatinine 
with TSH

Figure 2: Positive correlation of serum urea with 
TSH

Discussion
The present case-control study evaluated the 
biochemical markers of renal function such as urea 
and creatinine in subclinical hypothyroid subjects and 
compared the results with those of euthyroid subjects. 
The present study shows that there is significant 
increase in creatinine levels in subclinical hypothyroid 
patients as compared to controls .Similar changes 
in serum creatinine with hypothyroidism have been 
reported in support of the present study5,7,11,12.
Elevated creatinine levels in the present study is in 
accordance with study done by Ajaykumar13, showed 
an increase in serum creatinine with a mean of 1.11 in 
primary subclinical hypothyroidism cases and these 
metabolic parameters were found to be reversible 
after thyroxine replacement therapy11. The increase 
in serum creatinine may be either due to increased 
production or decreased renal clearance. Decreased 
glomerular filtration rate (GFR) is believed to be 
due to the generalized hypodynamic circulation in 
hypothyroid patients13.

In another study done by Md. Aminul Haque Khan on 
80 hypothyroid patients, serum creatinine level was 
found significantly higher in hypothyroid patients14. 
Iglesias study on thyroid dysfunction and kidney 
disease shows elevation of serum creatinine levels 
due to decreased GFR and due to decreased renal 
plasma flow. 
Sarika Arora et al study showed that there is 
significant increase in creatinine levels (0.85±0.29) in 
overt hypothyroid subjects as compared to euthyroid 
subjects(0.71±0.27). These changes may result in 
physiological effects including alterations in renal 
hemodynamics, decrease in GFR and hence reduced 
clearance of creatinine.15

Sara Abdalseed Hamed study confirms that the 
hypothyroid state is associated with a consistent 
elevation in the serum creatinine level and reduced 
creatinine clearance, presumably due to a decrease 
in the GFR, and hyperthyroid state associated with 
increase in creatinine clearance compared with 
euthyroid control group.16

Study conducted by Sinisa et al, observed increase 
in serum creatinine in hypothyroid subjects 
115±12 µmol/L which decreased after treatment to 
95±14µmol/L. Decreased GFR, decreased creatinine 
clearance and decreased creatinine tubular secretion 
together with the increased release of creatinine 
from muscle cells explain the higher values of serum 
creatinine in hypothyroidism.17

In the present study mean serum urea level in  
subclinical hypothyroid subjects was not significantly 
higher than in control subjects. This finding is consistent 
with the studies done by other investigators.7,16,18

In the present study we got significant positive 
correlation of TSH with serum creatinine (p< 0.001 ) 
with r value +0.175, whereas there was no significant 
correlation between TSH and serum urea levels 
though we got positive correlation of TSH with serum 
urea. This is in contrast to a study by Devika Tayal MD 
et al , in which they got significant positive correlation 
of TSH with serum creatinine in overt hypothyroidism 
group but not in subclinical hypothyroidism group.7

Thyroid dysfunction causes significant changes 
in kidney function and the most common kidney 
derangements associated with hypothyroidism is 
elevation of serum creatinine levels, reduction in 
GFR and renal plasma flow. Primary subclinical 
hypothyroidism is associated with a reversible 
elevation of serum creatinine in both adults and 
children.6,11
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Conclusion: This study confirms that the subclinical 
hypothyroid state is associated with a consistent 
elevation in the serum creatinine levels due to a 
decrease in the GFR. Therefore we would suggest 
assessment of thyroid function in patients presenting 
with deranged renal function. And also hypothyroidism 
should be taken into account, in patients presenting 
with the biochemical abnormalities of chronic kidney 
diseases.

References
1.	 Helford M, Grapo LM. Screening for thyroid disease. Ann intern Med. 

1990;112(11):840–58.

2.	 Marwah S, Mehta M, Shah H, Haridas N, Trivedi A.Correlation of serum 
uric acid and serum creatinine in Hypothyroidism. Natl J Physiol Pharm 
Pharmacol. 2015; 5(3): 232-235.

3.	 Mahantesh BB, Shankarprasad DS, Sangappa VK, Shivanand 
G.Evaluation of serum creatinine in subclinical hypothyroidism A case- 
control study. IJCBR . 2015; 2(3):182-184 .

4.	 J Larry Jameson, Susan J Mandel, Anthony P Weetman. Thyroid and 
its disorders. In: Longo, Fauci, Kasper, Hauser, Jameson, Loscalzo. 
Harrison’s Principles of Internal Medicine. 19th edition. New York: 
McGraw- Hill Medical publishing division; 2015. P. 2983- 93.

5.	 Gregory A Brent, Terry F Davies. Thyroid . In: Kronenberg, Melmed, 
Polonsky, Larsen editors. Williams Textbook of Endocrinology. 12th 
edition. Philadelphia: Saunders Elsevier; 2011. P. 406-35.

6.	 Iglesias P, Diez JJ. Thyroid dysfunction and kidney disease. European 
Journal of Endocrinology 2009;160:503-15.

7.	 Tayal D, Chawla R, Arora S, Gupta VK, Sohi JS, Mallika V.Dynamic 
Changes in Biochemical markers of Renal Function With Thyroid 
Status – A Study in Indian Population. Internet journal of medical 
update.2009July;4(2):36-41.

8.	 Lamb EJ, Price CP. Creatinine, urea and uric acid. In: Burtis A C, Ashwood 
E R, editors. Teitz Fundamentals of clinical chemistry. 5th ed. Philadelphia: 
W B Saunder’s; 2001. p. 363, 365, 371. 

9.	 Erba diagnostics Mannheim. Creatinine (CRE) Jaffe’s Method, Initial 
Rate(Pamplet). Germany: Erba Diagnostics Mannheim; 2009. 

10.	 Erba diagnostics Mannheim. Urea GLDH – Urease Method, initial rate 
(Pamplet). Germany: Erba Diagnostics Mannheim; 2008.

11.	 Kreisman SH, Hennessey JV . Consistent reversible elevations of serum 
creatinine levels in severe hypothyroidism. Arch Intern Med 1999; 159(1): 
79–82.

12.	 Nagarajappa K, Sushma B.J , Shweta R. Hebbar. Study of Thyroid 
stimulating hormone, Serum creatinine, Serum uric acid levels in 
patients with Hypothyroidism. Int. J. Pure App. Biosci. 2014; 2(2): 187-
190.

13.	 Ajaykumar N, Shanthi M, Parameshwari R.The Effect of L-Thyroxine on 
Metabolic Parameters in Newly Diagnosed Primary Hypothyroidism. 
International Journal of Pharmaceutical Science Invention.2013Aug;2(8): 
14-8.

14.	 Md. Aminul Haque Khan et al. Serum Creatinine and Uric Acid Levels in 
Hypothyroid Patients: A Cross Sectional Study. J Enam Med Col. 2013; 
3(2): 84-87.

15.	 Arora S, Chawla R, Tayal D et al. Biochemical markers of liver and 
kidney function are influenced by thyroid function- A case controlled 
follow up study in Indian hypothyroid subjects. Indian journal of clinical 
biochemistry 2009;24(4):370-74.

16.	 Sara Abdalseed Hamed, AbdElkarim A. Abdrabo. Evaluation of renal 
functions in sudanese patients with thyroid Disorders. International 
Journal of Therapeutic Applications. 2013; 10: 7-10.

17.	 Sinisa S, Daniela PG, Todor G et al. Impact of Thyriod dysfunction on 
serum cystatin C, serum creatinine and glomerular filteration rate. 
Maced J Med Sci.2011 Mar 15;4(1):25-30.

18.	 Haque Khan A, Majumder I. Serum Creatinine and Uric Acid Levels of 
Hypothyroid Patients. Bangladesh J Med Biochem .2010; 3(2): 61-63.

Conflict of interest: Nil
Source of funding: Nil

Date received: June 14th 2016
Date accepted: September 30th 2016

Mamatha et al: Serum urea and creatinine levels in subclinical hypothyroidism 


