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INTRODUCTION:
CKD is dened as abnormalities of kidney structure or function, 
present for >3 months, with implications for health, and requires one of 
two criteria documented or inferred for >3 months: either GFR <60 

1ml/min/1.73 m2 or markers of kidney damage, including albuminuria . 

Thyroid hormones play an important role in regulating the basal 
metabolic rate, development, protein synthesis and it also inuences 

2the function of some other hormones . In the kidney, thyroid hormones 
play a signicant role in its growth and development and for the 
maintenance of water and electrolytes. On the other hand, kidney has a 
signicant role in the metabolism, degradation and excretion of 

3thyroid hormones .

The levels of thyroid stimulating hormones in chronic kidney disease 
patients may be normal or increased but there is a reduced response to 

1thyrotropin releasing hormone . Circadian rhythm and activity are 
4altered, suggesting abnormality in the level of hypophysis . According 

to various studies, prevalence of thyroid dysfunction is found to be 
5,6,7,8ranging from 13% in early CKD to 70% End stage renal disease .

This study was conducted to nd out the thyroid dysfunction in CKD 
patients and also to estimate the correlation between thyroid 
dysfunction with respect to various stages of chronic kidney disease.

MATERIALS AND METHODS:
A single center prospective cross-sectional study with a sample size of 
100 CKD patients who attended Dr. PSIMS & RF were included in the 
study after meeting the inclusion and exclusion criteria and were 
evaluated for thyroid function.

Inclusion criteria:
Known CKD patients who are above the age of 18 years diagnosed as 
per the KDIGO 2012 guidelines.

Exclusion criteria:
1. Acute kidney injury
2. Patients on dialysis
3. Previous history of thyroid illnesses.
4. Recent onset of acute illness e.g., surgery, trauma etc.
5. Pregnancy
6. Known liver disease
7. Drugs altering thyroid prole like amiodarone, steroids, 

dopamine, phenytoin etc.

RESULTS:
The present study included 100 CKD patients out of whom, 74% 
(n=74) were males and 26% (n=26) were females.

Figure 1: Sex-wise distribution of study population

Majority of patients were in 60-69 yrs. age group (34%, n=34) 
followed by 50-59 yrs. age group (32%, n=32). Age of the patients 
ranged from 35-69 years.

Figure 2: Age-wise distribution of study population

The prevalence of various stages of CKD in present study population 
were 58% (n=58) in stage 5 CKD, 32% (n=32) in stage 4 CKD, 8% 
(n=8) in stage 3 CKD and 2% (n=2) in stage 2 CKD.

Figure 3: Prevalence of various stages of CKD in study population
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ABSTRACT
Background: Kidneys have a prominent role in the metabolism, degradation and excretion of thyroid hormones. There is an increased prevalence 
of hypothyroidism in chronic kidney disease (CKD) patients as the glomerular ltration rate falls.  To study the thyroid function in  Objectives:
chronic kidney disease patients and to study the correlation of thyroid dysfunction with respect to staging of CKD.  A  Materials and Methods:
prospective Cross-sectional study was done on 100 patients with Chronic kidney disease who were not on dialysis and fullled all the inclusion 
criteria at Dr PSIMS & RF. Total and Free T3, T4 and TSH levels were estimated for those patients.  Majority of subjects included in our  Results:
study were in the age group of 60-69 years with male predominance. Out of 100 patients included in our study, 50 patients(50%) were found to have 
low T3 syndrome; 6 patients (6%) were having hypothyroidism; 44 patients (44%) were having normal thyroid gland function. Most of the patients 
(n=58) were in stage 5 of Chronic kidney disease. In the present study, as creatinine clearance reduced with each CKD stage, the levels of total T3 
and free T4 were also reduced.  There is a positive correlation between the severity of CKD and thyroid dysfunction. Hence by  Conclusion:
studying the incidence of thyroid dysfunction in CKD patients and their subsequent treatment, it may help in slowing the progression of CKD.
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In the present study, the prevalence of low T3 syndrome was 50%, TSH 
in hypothyroidism range was 6% and 44% of the patients had normal 
thyroid function.

Figure 4: Prevalence of thyroid dysfunction in the study population

In the present study, as creatinine clearance reduced with each CKD 
stage, the level of mean total T3 also reduced (103.5 in stages 1-3 vs 
69.95 in stage 5). This trend is also followed with free T4 (1.25 in 
stages 1-3 vs 0.94 in stage 5). This difference is statistically signicant 
P<0.05. The difference with TSH was not statistically signicant 
P>0.05.

Table 1: Thyroid dysfunction in various stages of CKD

The present study showed a positive correlation between total T3, free 
T4 and creatinine clearance and it was statistically signicant. It also 
showed a negative correlation between TSH and creatinine clearance 
which is not statistically signicant.

Table 2: Correlation between creatinine clearance and various thyroid 
hormones levels

DISCUSSION:
The present study showed to have 16% between 30 and 39 yrs., 18% 
between 40 to 49 yrs., 32% between 50 and 59 yrs. and 34% between 
60 to 69 yrs. age groups. A study done by Aruna Kumari et al showed 
10% in 21-30 yrs ,11.66% in 31-40 yrs., 20% in 41-50 yrs., 41.66% in 

951-60 yrs. and 16.66% in >60 yrs. age groups . In contrast to the 
present study, a study done by Hossain et al showed 11% in 20-29 yrs., 
20% in 30-39 yrs., 33% in 40-49 yrs. and 36% in 50-60 yrs. age 

10groups .

In the present study, 100 patients of CKD were taken among which 
74% of them were males and 26% were females. Avasthi et al showed 

1173.33% males and 26.67% females . In contrast to the present study, 
the study done by Gowda et al showed signicantly higher proportion 

12of males (78%) than females (22%) .

In the present study, the prevalence of various stages of CKD in the 
study population was 2%, 8%, 32% and 58% of total population in 
stages 2 to 5 of CKD respectively, with highest proportion of patients 
in CKD stage 5 group. Avasthi et al showed similar prevalence of CKD 

11with 46.7% in stage 4 and 53.3% in stage 5 population . In contrast to 
the present study, higher prevalence (48%) was observed among stage 

134 in a study done by Benjamin et al .

In the present study, the prevalence of low T3 syndrome was 50%, TSH 
in hypothyroidism range was 6% and 44% of the patients had normal 
thyroid function. Similar results are seen in a study done by Abhinaya 
et al in which 40% were found to have low T3 syndrome, 16% had TSH 
in hypothyroidism range and 10% were in subclinical hypothyroidism 

14and 34% had normal thyroid function.  In contrast to the present study, 
majority of the CKD patients had normal thyroid function in a study 
done by Chonchol et al (84.6% - normal thyroid function, 9.5% - 

15subclinical hypothyroidism and 5.9% - subclinical hyperthyroidism) .

The present study showed positive correlation between total T3, free 
T4 and creatinine clearance and it was statistically signicant P<0.05. 
It also depicts a negative correlation between TSH and creatinine 
clearance and this was not statistically signicant P>0.05. In a study 
done by Khatiwada et al, a signicant positive correlation between free 
T3, free T4 and eGFR and a signicant negative correlation between 

16TSH and eGFR was noted . Similar signicant results were obtained 
17in another study done by Shin et al 2013 .

CONCLUSIONS:
Out of the 100 CKD patients taken in the study, males are relatively 
higher in proportion when compared to females in a ratio of 
approximately 3:1. The proportion of patients with thyroid 
dysfunction is 56%. Low T3 syndrome is the most prevalent followed 
by low T4. The proportion of patients with low T3 and T4 syndromes 
increased with the staging of the CKD. A signicant positive 
correlation between total T3, free T4 and creatinine clearance was 
observed in this study. By studying the incidence of thyroid 
dysfunction in CKD patients and their subsequent treatment, it may 
help in slowing the progression of CKD.
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CKD stage N Total T3 Total T4 Free T3 Free T4 TSH
1-3 10 103.5±28.

76
7.01±1.07 1.89±0.47 1.25±0.1

1
1.85±1.
81

4 32 91.03±36.
06

6.17±1.16 1.89±0.66 1.09±0.2
4

1.16±0.
79

5 58 69.95±23.
76

4.73±1.45 1.47±0.54 0.94±0.2
9

4.54±1
3.69

p value <0.001 <0.001 0.02 0.001 0.3

Relation with Cr Clearance r value p value
Total T3 0.32 0.001
Total T4 0.51 <0.001
Free T3 0.23 0.02
Free T4 0.38 <0.001
TSH -0.13 0.2


