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INTRODUCTION 

CKD infers long-standing, and usually progressive 

impairment in renal function developing over a period of 

days or weeks resulting in decline in GFR.1,2 CKD is one 

of the vital health problems worldwide leading to 

increased global morbidity and mortality. Prevalence of 

this disease is increasing exponentially thus constitutes a 

major health priority worldwide. Thyroid hormones have 

impact on renal growth and development, renal 

hemodynamic, GFR, and sodium and water homeostasis. 

Kidney also involve in the metabolism and excretion of 

thyroid hormones. Early identification and management 

of CKD has been shown to reduce the adverse outcomes 

which include kidney failure and cardiovascular disease. 

Thyroid dysfunction including hypothyroidism, 

hyperthyroidism and non-thyroidal illness has been 

reported in CKD patients. Non thyroidal illness or low T3 

syndrome has been shown to worsen CKD by increasing 

cardiovascular morbidity and mortality and has been 

reported as an independent predictor of the cardiovascular 

mortality in these CKD patients. 

There is need to determine the thyroid hormone profiles 

in the CKD patients and thus prevent the adverse 

outcomes. This study was conducted to determine the 

prevalence of subclinical and overt hypothyroidism 

among chronic kidney disease patients and it tried to 

correlate thyroid function abnormalities with severity of 

renal failure. 
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ABSTRACT 

 

Background: Chronic kidney disease (CKD) is one of the vital health problems worldwide leading to increased 

global morbidity and mortality. Thyroid dysfunction including hypothyroidism, hyperthyroidism and non-thyroidal 

illness has been reported in CKD patients. This study was conducted to determine the prevalence of subclinical and 

overt hypothyroidism among chronic kidney disease patients. This study also tried to correlate thyroid function 

abnormalities with severity of renal failure.  

Method: In this observational and cross sectional study, 100 patients of CKD who were admitted in Department of 

Medicine, Rajendra institute of medical sciences, Ranchi were studied for thyroid function abnormalities.   

Result: This study found that glomerular filtration rate (GFR) is positively correlated with serum T3 and T4 level (i.e. 

with decreasing renal function both T3 and T4 levels decreased). Serum creatinine levels were negatively correlated 

with serum T3 and T4 level. 

Conclusions: From this study it was established that CKD is associated with thyroid dysfunction characterized by 

low serum fT3 and fT4 with high TSH in some cases. 
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METHOD 

In this observational and cross sectional study, 100 

patients of CKD who were admitted in Department of 

Medicine, Rajendra institute of medical sciences, Ranchi 

were studied for thyroid function abnormalities. 

Inclusion criteria 

The criteria were patients who fulfilled the criteria for 

CKD. Criteria for Chronic Kidney Disease: Presence of 

uremic symptoms for 3 months or more, Raised blood 

urea, serum creatinine and reduced creatinine clearance, 

Ultra-sonographic evidence of chronic kidney disease- 

Bilateral contracted kidneys -size less than 9 cm, Poor 

Cortico-medullary differentiations, Supportive laboratory 

evidence of CKD like anaemia and changes in serum 

electrolytes etc. 

Exclusion criteria 

Patients with nephrotic range of proteinuria,    

hypoalbuminemia and other conditions like acute illness, 

diabetes mellitus, recent surgery, trauma, burns, liver 

diseases and drugs altering thyroid profile like 

amiodarone, phenytoin, beta-blocker, dopamine, steroids, 

estrogen pills and iodine containing drugs were excluded 

from study.  

CASE REPORT 

Age of our study population ranged from 27-77 years. 

Male patients were 81 accounting 81% and female 

patients were 19 accounting 19%. Duration of CKD 

symptoms ranged from 1 month to 72 months, the mean 

being 5.4 months. GFR ranges from 2 ml/min/1.73 m2-47 

ml/min/1.73 m2. Blood urea values varied from 58 - 312 

mg/dl, the mean value being 177.83 mg/dl. Serum 

creatinine levels varied from 1.8-19.2 mg/dl, the mean 

value being 8.28 mg/dl. Mean vitamin D level was 21.03 

ng/ml. 

 

Figure 1: Distribution of thyroid dysfunction in CKD. 

T3 values varied from <1.00 to 9.22 pg/ml and the mean 

value being 1.86 (normal range 1.7-3.71 pg/ml). Serum 

T4 values varied from 0.19-4.09 ng/dl, the mean being 

1.039 (normal range 0.70-1.48 ng/dl). The TSH values in 

our study ranged from 0.01-30.13micro IU/ml, the mean 

value being 4.69. 

In our study 65 patients had thyroid dysfunction of which 

56.92% patients had low T3 syndrome, 9.23% had 

isolated low T4, 18.46% had subclinical hypothyroidism, 

13.84% had overt hypothyroidism and 1.53% had 

hyperthyroidism (Figure 1). 

Hypothyroidism was present in 18.18% of stage 4 and 

22.35% of stage 5 CKD patients. According to this study 

number of patients with low T3 and T4 increases with 

increase in the severity of CKD (Figure 2). 

    

 

Figure 2: Distribution of thyroid dysfunction in 

different stages of CKD. 

In this study it was found that GFR is positively 

correlated with serum T3 and T4 level (i.e. with 

decreasing renal function both T3 and T4 levels 

decreased). The Pearson‘s correlation coefficient .395 

and .321 with significance of .0001 and .001 respectively 

in the study group of 100 patients (p<0.05) 

Serum creatinine levels were negatively correlated with 

serum T3 and T4 level. The Pearson’s correlation 

coefficients were -254 and -.280 with significance of .01 

and .005 respectively in the study group of 100 patients 

(p<0.05). 

Blood urea levels were positively correlated with TSH 

and negatively correlated with T3. The Pearson’s 

coefficients were -293 and -.223 with significance of .003 

and .026 respectively in study group of 100 patients. 

(p<0.05) 

DISCUSSION 

In this study 100 patients of CKD were studied, among 

these 81 were males and 19 were females, their age 

varied from 27-77 years (mean 50.62±13.62).  Among 

these 100 patients, patients who were below 30 years old 
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were 7, between 31 - 60 years were 69 and above 60 

years of age were 6 in number.  

Of the 100 patients, 85 had GFR of less than 15 

ml/minute accounting for 85%, 11 patients had GFR 

ranging from 15-29 ml/minute accounting for 11% and 4 

patients had GFR ranging from more than 30 ml/minute 

accounting for 4% of cases and the glomerular filtration 

rate varied from 2-47 ml/min/1.73m2. 

The blood urea value varied from 58-312 mg/dl, the mean 

value being 177.83 mg/dl. Among the patients studied 

most of them had blood urea in the range of 100-200 

mg/dl. The creatinine values varied from 1.8-19.2 mg/dl, 

the mean value being 8.28mg/dl. Among the patients 

studied most of them had serum creatinine in the range of 

4-12 mg/dl.  

Serum vitamin D values were found to be low in 85% 

patients, normal in 15% patients. 9 patient had vitamin D 

level below 10 ng/ml, 33 between 10-20 ng/ml and 58 

patients had vitamin D above 20 ng/ml. Mean vitamin D 

level was 21.03 ng/ml 

Serum PTH values were found to be high in all 100 

patients. 47% patients had PTH level below 400 pg/ml, 

48% had between 400-800 pg/ml and 5% patients had 

above 800 pg/ml.  

In this study, ultrasound abdomen was done in all 

patients, that showed features of contracted kidney in 88 

patients accounting for 88% and the remaining 12 

patients had loss of cortico-medullary differentiation 

which accounts for 12%. Out of 100 patients in this 

study, 82 patients had anaemia. 

In this study out of 100 patients, 37% patients had low T3 

syndrome, in which 3 (8.1%) patients were below 30 

years of age, 28 (75.67%) patients were between 30-69 

years and 6 (16.21%) were above 60 years of age. Among 

low T3 syndrome M: F ratio was 3.11:1. T3 value varied 

from <1.00 to 9.22 pg/ml and the mean value being 1.86. 

Similar to this study several studies reported in CKD 

patients showed low T3 values. Low T3 had been 

reported by Ramirez et al, Hegedus et al, Beckett et al, 

Singh et al, Iglesias et al and many others.3-7 Ramirez and 

Spector et al study showed linear correlation between 

mean serum T3 and T4 and severity of renal failure 

which was similar to this study.3,8 

The TSH values in our study ranged from 0.01-30.13 

micro IU/ml, the mean value being 4.69. Among 100 

patients, 78 patients were in the normal range, I patients 

had low TSH value and 21 patients had high value of 

more than 4.94 micro IU/ ml. In patients who were in the 

high range, majority 13 patients were in the age group of 

30-60 years, while 7 patients were in the age group of 

more than 60 years and 1 patient below 30 years of age 

group. In our study TSH levels were directly associated 

to urea but not ass with serum creatinine and GFR. 

Unlike this study Lo, et al had found that frequency of 

hypothyroidism was increasing with decrease in GFR.9  

In this study out of 100 patients 21% had 

hypothyroidism, in which 57.14% had subclinical 

hypothyroidism and remaining 42.85% had overt 

hypothyroidism. Among 12 patients of subclinical 

hypothyroidism, 11 patients belonged to stage 5 CKD 

and remaining to stage 4 CKD. 7 patients of subclinical 

hypothyroidism were in age group of 30-60 year, 4 were 

in above 60 years and 1 below 30 years of age group. 

Among 9 patients of overt hypothyroidism, 8 patients 

belonged to stage 5 CKD and remaining to stage 4 CKD. 

6 patients of overt hypothyroidism were in the age group 

of 30-60 years and remaining 3 in above 60 years of age 

group.   

Previous studies by Quionverdeet, et a1 reported high 

preponderance of hypothyroidism in CKD.10 It was 

estimated to be about 5% in patients with terminal stage 

of renal failure. In this study incidence of subclinical 

hypothyroidism was 12% and that of overt 

hypothyroidism was 9%. 

Elaborated study by Kaptein, et al estimated the 

prevalence of primary hypothyroidism was about 2.5 

times much frequent in chronic kidney disease and 

dialysis patients.11,12 The hypothyroidism in CKD was 

estimated to range between 0 and 9.5% but does not 

correlate with the severity of the renal failure, which is 

similar to our study.  

Ramirez et al showed high preponderance of goitre in 

patients with CKD especially those on chronic dialysis. 

The incidence was found to be increased in end stage 

renal disease.3 The possible explanation is due to 

accumulation of iodides in Thyroid gland due to 

decreased renal clearance in CKD patients. Apart from 

goitre, study reported by Hegedus, et al showed thyroid 

gland volume was significantly increased in patients with 

CKD.13 In this study, one hypothyroid patient had goitre. 

Haemodialysis and continuous ambulatory peritoneal 

dialysis have shown to affect the thyroid profile 

independently of CKD.  

Also, drugs like heparin, furosemide used during dialysis 

will affect the thyroid profile. Kayima, et a1 and 

Giordano, et al   have showed 90 studies regarding effect 

of dialysis on CKD patients with thyroid dysfunction.5,14 

These studies showed no significant improvement in 

thyroid profile after repeated haemodialysis. But in the 

patients who had undergone renal transplant surgery, 

most of the thyroid   function parameters returned to 

normal with TSH below normal. In this study we found 

that among the patients being treated with haemodialysis 

thyroid dysfunction was present in 82.14% compared to 

48.61% among those treated conservatively. This result is 

similar to the study conducted by Lukinac et al.15 
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CONCLUSION 

From this study it was established that CKD is associated 

with thyroid dysfunction characterized by low serum fT3 

and fT4 with high TSH in some cases. Low T3 syndrome 

and subclinical hypothyroidism were the most common 

thyroid disorders present in CKD patients. Further studies 

should be conducted to determine the benefits of 

levothyroxine supplementation among CKD patients with 

hypothyroidism. 
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