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A STUDY OF HYPOTHYROIDISM IN PATIENTS WITH NON DIABETIC CHRONIC KIDNEY DISEASE
IN A TERTIARY CARE CENTRE

ABSTRACT
Introduction: Chronic kidney disease (CKD) is a progressive irreversible loss of renal function over a period of months or years, which is associated with frequent hospitalization, significant mortality and morbidity. The course, progression and outcome of chronic kidney disease is thought to be affected, to a large extent by the status of thyroid function of the patient1. 
Aim: To find out the proportion of hypothyroidism in patients with non-diabetic chronic kidney disease and to detect the association of hypothyroidism with different stages of chronic kidney disease. 
Methodology: This was a hospital based observational study conducted on a total of 172 non diabetic chronic kidney disease patients admitted in Assam Medical College and Hospital. Subjects undergone detailed clinical and laboratory analysis and appropriate statistical methods were applied as required.
Results: The prevalence of hypothyroidism in the study was 31.98%, of which 25.58% had subclinical hypothyroidism, 6.4% had overt hypothyroidism and there was an increase in the prevalence of hypothyroidism with increase in the stages of CKD. It also showed a positive correlation of serum T3(Triiodothyronine) and T4 (Thyroxine) and a negative correlation of TSH (Thyroid Stimulating Hormone)  with eGFR (estimated Glomerular Filtration Rate).
Conclusion: Both CKD and hypothyroidism will increase the cardiovascular mortality. But pure clinical differentiation will be difficult, so it is advisable to do thyroid function test in a patient with CKD. Early detection and treatment of hypothyroidism would be beneficial in reducing the mortality and morbidity in CKD.
Keywords: eGFR, TSH, Cardiovascular mortality










INTRODUCTION
Chronic kidney disease (CKD) is a progressive irreversible loss of renal function over a period of months or years, which is associated with frequent hospitalization, significant mortality and morbidity. It is emerging to be an important chronic disease globally especially with increasing worldwide incidence of diabetes and hypertension2. In India given its population of >1 billion, the rising trend of CKD is likely to pose major burden on the healthcare and economy in future years3. The adjusted incidence rate of ESRD(End Stage Renal Disease) is recently estimated to be 229 per million population4, and more than 100,000 new patients enter renal replacement programs annually in India.  Thyroid disease is common in the general population, and the prevalence increases with age5. Hypothyroidism is more common than hyperthyroidism. It can be autoimmune in origin, presenting as either primary atrophic hypothyroidism or Hashimoto’s thyroiditis. The mean incidence rate of autoimmune hypothyroidism is up to 4/1000 women and 1/1000 men6.
Subclinical hypothyroidism (SCH) is found in 6–8% of women (10% over the age of 60) and 3% of men. The annual risk of developing clinical hypothyroidism is about 4% when subclinical hypothyroidism is associated with positive Thyroid peroxidase (TPO) antibodies6.
The interrelation between Chronic Kidney Disease and thyroid dysfunction has been a matter of real interest for the researchers. The course, progression and outcome of chronic kidney disease is thought to be affected, to a large extent by the status of thyroid function of the patient7. There are several interaction between thyroid and kidney function in each organs disease state and a detailed knowledge of all these is important for the optimal management of the patient.
In the view of the above facts, an attempt is made to study the thyroid dysfunction in patients with non- diabetic chronic kidney disease. Diabetes has been excluded as it has already been accepted being an independent factor in the genesis of thyroid dysfunction8.
MATERIALS AND METHODS
The present study was a hospital based cross sectional study carried out in the department of Medicine, Assam Medical College & Hospital, Dibrugarh for a period of one year from 1st July 2018 to 30th June 2019. After considering the inclusion and exclusion criteria, a total number of 172 clinically diagnosed cases of non-diabetic CKD as per NKF-KDOQI 2012 criteria cases were taken up for the study.
Inclusion Criteria
All patients with Chronic Kidney Disease without diabetes mellitus.
Exclusion Criteria
· Patients age less than 18years 9
· Patients with Diabetes mellitus, Nephrotic Syndrome and Acute Kidney Injury
· All those who had proven thyroid disorder and on treatment
· Patients who were on drugs known to interfere with thyroid hormones
· Patients who were not giving valid consent to take part in the study
A detailed clinical history, physical examination and investigations were done in all the patients and recorded in predesigned proforma. Serum creatinine, urea, T3 ,T4,TSH, albumin lipid profile and complete blood count were estimated. Staging of CKD this was done based upon Estimated glomerular filtration rate (eGFR, ml/min/1.73m2) using the Modification of Diet in Renal Disease study equation10.
RESULTS
Out of the 172 patients 44 (25.58%) had subclinical hypothyroidism and 11 (6.40%) had overt hypothyroidism. 117 patients (68.02%) were in the euthyroid group as shown in Figure 1.


Figure 1 Thyroid Dysfunction
When we compared the prevalence of thyroid dysfunction according to the various stages of CKD (Table-1), it was found that, in the overt hypothyroid group 81.82% were in CKD stage 5 and 18.18% were in CKD stage 4. In the subclinical hypothyroid group 84.09% were in CKD stage 5. In the euthyroid group 74.36% of the patients were in CKD stage 5.But these differences were not statistically significant (p value =0.6044).

Table 1 Thyroid dysfunction in various stages of CKD
	STAGE
	ESTIMATED GFR (ml/min /1.73m2)
	EUTHYROID
	SUBCLINICAL HYPOTHYROID
	OVERT HYPOTHYROID

	
	
	N
	%
	N
	%
	N
	%

	1
	>90
	0
	0.00
	0
	0.00
	0
	0.00

	2
	60–89
	2
	1.71
	0
	0.00
	0
	0.00

	3
	30–59
	8
	6.84
	2
	4.55
	0
	0.00

	4
	15–29
	20
	17.09
	5
	11.36
	2
	18.18

	5
	<15
	87
	74.36
	37
	84.09
	9
	81.82

	TOTAL
	117
	100.00
	44
	100.00
	11
	100.00

	Mean  ±  S.D.
	12.61  ±  10.96
	12.55  ±  8.00
	9.45  ±  5.99

	p value
	0.6044



From our study we observed a positive correlation between serum T3 (Table 2, Figure 2) and serum T4 (Table 2, Figure 3) with eGFR and was statistically significant and a negative correlation between serum TSH and eGFR (Table 2,Figure 4) but it was not statistically significant.




Table 2- Correlation between thyroid dysfunction 
and  stages of CKD
	THYROID DYSFUNCTION
	eGFR (ml/min /1.73m2)

	
	r value
	p value

	T3
	0.1860
	0.0146

	T4
	0.2441
	0.0013

	TSH
	-0.0412
	0.5933




. Figure 2 Correlation between eGFR and T3


Figure 3 Correlation between eGFR and T4


Figure 4 Correlation between eGFR and TSH

   DISCUSSION
The prevalence of thyroid dysfunction in our study was 31.98%, of which 25.58% had subclinical hypothyroidism, 6.4% had overt hypothyroidism. Thus our study showed an increased prevalence of subclinical and overt hypothyroidism in patients with non diabetic CKD. Our study results were in concordance with study done by Bajaj S, et al. In their study the prevalence of subclinical hypothyroidism and overt hypothyroidism was 41.1% and 2.7% respectively11.
Chandra A did a cross sectional study from September 2013 to October 2015. In his study, among 1,863 CKD patients, 358 patients underwent biochemical analysis for hypothyroidism. Among these, 143 had biochemical subclinical hypothyroidism and 59 had overt hypothyroidism. The prevalence of subclinical and overt primary hypothyroidism together in the total CKD population was 10.84%, whereas it was 56.42% in the subjects tested for hypothyroidism12.
Shantha GPS, et al conducted a study on the prevalence of subclinical hypothyroidism in patients with end-stage renal disease and the role of serum albumin which demonstrated 24.8% prevalence13.
Study conducted by Chonchol M, et al among 3089 adult 293 (9.5%) had subclinical primary hypothyroidism and 277 (9%) had an estimated GFR <60 ml/min per 1.73 m2 14.
The mean eGFR in our study was 12.39  ±  10.01 ml/min/1.73m2. Out of 11 patients with overt hypothyroidism 9 (81.82%) were in CKD stage 5 and 2 (18.18%) were in CKD stage 4.
In patients with subclinical hypothyroidism 84.09% were in CKD stage 5, 11.36% were in CKD stage 4 and 4.55% were in CKD stage 3.
The mean serum T3, T4 and TSH in the overt hypothyroidism was 0.15 ± 0.07ng/ml, 16.55 ± 9.92ng/ml and 33.73 ± 10.54µIU/ml respectively.
Thus, in our study, with increase in the stage of CKD, there was increase in the prevalence of hypothyroidism. But the statistical significance could not be established because of comparatively small sample size and shorter duration of the study.
The present study is comparable to that conducted by Chandra A12, which showed that the prevalence of hypothyroidism was increased in subjects with reduced GFR, ranging from 32.68% for persons with eGFR >30 ml/min/1.73 m2 to 67.32% in patients with eGFR < 30 mL/min/1.73 m2.
In the study by Lo JC, et al15 the prevalence of hypothyroidism was 5.4% in subjects with GFR≥90 ml/min/1.73 m2, 10.9% with GFR 60–89 ml/min/1.73 m2, 20.4% with GFR 45–59 mL/min/1.73 m2, 23.0% with GFR 30–44 ml/min/1.73 m2, and 23.1% with GFR <30 ml/min/1.73 m2.
Studies conducted by Bajaj S, et al 11 and Chonchol M, et al14 also demonstrated an increase in prevalence of hypothyroidism with reduction of GFR.
Our study showed that there is a positive correlation between serum T3 (r = 0.1860, p = 0.0146) and serum T4 (r = 0.2441, p = 0.0013) with eGFR and was statistically significant. 
There was a negative correlation between serum TSH and eGFR (r = -0.0412, p = 0.5933)but it was not statistically significant. This is in accordance to the study conducted by Asvold BO, et al16.The study by Bajaj S, et al11 showed a strong negative correlation between the above variable. (r =−0.07).A strong negative correlation between TSH and eGFR could not be established in our study due to comparatively shorter time period.	
   CONCLUSION
The course, progression and outcome of chronic kidney disease is thought to be affected, to a large extent by the status of thyroid function of the patient. Both CKD and hypothyroidism will increase the cardiovascular mortality Since there are various overlaps between the clinical features of CKD and hypothyroidism, pure clinical differentiation will be difficult, so it is advisable to do thyroid function test in a patient with CKD. Early detection and treatment of hypothyroidism would be beneficial in reducing the mortality and morbidity in CKD. However we reinforce that prospective studies with more patients are necessary to give a better picture on the prevalence of hypothyroidism in non diabetic CKD.
This is a cross sectional study, so causality cannot be established. Since the study was conducted in a tertiary care center, majority of the patients were in CKD stage 5. This could be due to the fact that most of the CKD patients referred to this center have low GFR. Our study had comparatively shorter duration.
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NUMBER	Euthyroid, 
117 (68.02)%
Subclinical Hypothyroid, 44 (25.58%)
Overt Hypothyroid, 
11 (6.4%)
Euthyroid	Subclinical Hypothyroid	Overt Hypothyroid	117	44	11	
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