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Abstract

Background: The kidney plays a vital role in the metabolism,degradation and excretion of thyroid hormones.
Patients with End-stage renal disease (ESRD) have thyroid dysfunction due to severe renal failure and effects of
hemodialysis. This study was designed to detect thyroid function abnormalities in patients with ESRD
undergoing hemodialysis.

Material and Methods: This was a hospital based cross sectional observational study conducted at Universal
College of Medical Sciences and Teaching Hospital, Bhairahawa,Nepal from 1st February 2019 to 31st July
2019. A total of 99 ESRD patients were enrolled after applying inclusion and exclusion criteria.

Results: Out of 99 ESRD patients, 71.72% were males and 28.28% females.Low fT3 levels was the most
common thyroid dysfunction seen in 28 patients (28.28%). Thirteen patients (14.44%) had low T4, 20(20.20%)
had high TSH and 4 (4.44%) had low TSH levels. Overt hypothyroidism was observed in 4(4.04%) patients and
subclinical hypothyroidism were found in 10 patients.

Conclusion: ESRD leads to significant changes in level of thyroid hormones due to renal failure and effects of
hemodialysis which need to be interpreted carefully. Early diagnosis and treatment of hypothyroidism may
improve the quality of life of ESRD patients.
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I. Background

End-stage renal disease (ESRD) is the late stage 5 Chronic Kidney Disease (CKD) managed with renal
replacement therapy.? There is a vital role of kidney in the metabolism, degradation and excretion of thyroid
hormones. CKD disrupts functions of thyroid in different ways including decrease thyroid hormone
concentration in the circulation, decrease protein binding and upsets storage of iodine in the thyroid gland.
There is also disturbance in hypothalamus-pituitary-thyroid axis in CKD. So, in CKD there is alteration of
thyroid hormones.? In euthyroid patients with ESRD, there may be reduced total and free tri-iodothyronine (fT3)
and free thyroxine (fT4) levels.* Low fT3 in uremia is also due to diminish peripheral conversion of T4 to
T3.°Binding of T4 to thyroid binding globulin is also disturbed by the heparin and free fatty-acids in the blood.®
There is occurrence of Malnutrition-Inflammation Syndrome in patients undergoing hemodialysis which may
lead to low levels of T3.’

The data regarding thyroid hormone abnormalities in ESRD in Nepal is limited. This study was carried
out to detect the thyroid hormone abnormalities among the patients of ESRD undergoing hemodialysis in our
settings.

Il. Materials and methods

This was a cross-sectional observational study conducted in the Department of Internal Medicine,
Universal College of Medical Sciences, BhairahawaNepal between 1st February 2019 to 31st July 2019. The
study protocol was approved by the Institutional Review Committee and informed consent was taken from all
the participants. A total of 99 patients aged more than 16 years and fulfilling the criteria for ESRD undergoing
hemodialysis were enrolled in the study. Patients unwilling to give consent as well as with thyroid disorders
before being diagnosed as ESRD, taking medications for thyroid dysfunction or taking drugs altering thyroid
hormones, pregnancy, nephrotic range of proteinuria and other acute medical illness were excluded in this study.
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After cleaning skin with rectified spirit, about 5ml blood was collected by nurses from ESRD patients
on hemodialysis. The analysis of blood for serum urea, creatinine, glucose, T3, T4 and thyroid stimulating
hormone (TSH) were done. Serum fT3, fT4 and TSH were measured by Maglumi 2000, Snibe diagnostic which
was chemiluminiscence immunoassay technique (CLIA). Serum creatinine was measured by using Humastar
600 fully automated biochemistry analyser, Germany. Thyroid hormone abnormalities were made if patients
thyroid hormones were outside the normal values; fT3 (2.0-4.2 pg/ml), fT4 (8.9-17.2 pg/ml) and TSH (0.3-4.5
mlu/ml).

Statistical analysis was done using SPSS version 20.0 software. Categorical data were presented as
frequencies and corresponding percentages. Quantitative data were presented in meant SD. The level of
significance for all analytical test were set at 0.05 and 'p-value < 0.05 was considered significant.

I11. Results

Ninety-nine patients with ESRD on maintenance hemodialysis were enrolled in this study. Among
those patients, 71 (71.72%) were male and 28 (28.28%) female. The mean age of patients was 50.73 years with
minimum 22 years and maximum87 years. Among 99 patients, 22 patients were in the age group of 16-40 years,
60 were in age group of 41-60 years and 7 above 60 years. The mean duration of dialysis was 11.79 months with
minimum 1 month and maximum of 5.5 years. The glomerular filtration rate (GFR) varies from 1.5 to 14.83
ml/min with mean of 7.47 ml/min among those ESRD patients. The minimum blood urea was 50 mg/dl and
maximum 316 mg/dl with mean 146.3 mg/dl. Serum creatinine varied from 2.8 to 23.2 mg/dl with mean 9.8
mg/dl. The mean value of fT3 was 2.52 pg/ml with minimum of 1.3 and maximum 4.1pg/ml. The low level of
fT3 was seen in 28 patients out of which 21 patients were male and 7 female. It is seen that 13 patients with low
level of fT3 were from age group of 41-60 years, 8 patients in 16-40 years and 7 patients above 60 years.Among
99 patients, 13 patients had low fT4 level, 6 patients in the age group of 41-60 years, 4 patients in the age group
of 16-40 and 3 patients were above 60 years. Out of 13 patients with low fT4, 9 were male and 4 female. The
low level of both fT3 and fT4 was seen in 11 patients. Serum TSH level was altered in 24 patients. Among 24
patients 20 had high level of TSH and 4 had low level of TSH. None of the patients in our study had fT3 and
fT4 value above normal level. There is weak positive correlation (r=0.103) between TSH and GFRand it is not-
statistically significant (p=0.302).

Table 1: Clinical parameters of patients

Age(yrs) | duration of dialysis | Urea Creatinine | GFR fT3(pg/ml) | fT4(pg/ml) | TSH
(months) (mg/dl) | (mg/dl) (ml/min) (miU/ml)
Mean 50.73 11.79 146.3 9.87 747 2.52 11.49 3.67
Standard Deviation | 14.261 11.615 66.53 4.13 3.23 0.69 4.67 3.57
Range 65 65 346 20.4 13.33 2.8 16.51 25.66
Minimum 22 1 50 2.8 15 1.3 0.8 0.02
Maximum 87 66 396 23.2 14.83 4.1 17.31 25.68

Table 2: Thyroid function test

Frequency (%)
Thyroid function Normal No (%) High No (%) Low No (%)
fT3 71(71.7) 0 28(28.3)
T4 86(86.9) 0 13(13.1)
TSH 75(75.8) 20(20.2) 4(4.0)

Abbreviations:GFR- Glomerular Filtration rate; fT3-tri-iodothyronine; fT4-Thyroxine;
TSH-Thyroid Stimulating Hormone
IV. Discussion

Thepresent study have identified thyroid hormone abnormalities in ESRD patients undergoing
hemodialysis. The level of fT3 was lower in 28 patients (28.28%) among 99 studied patients. These findings
were seen in various studies conducted earlier by different authors. Low fT3 level had been reported in studies
done by Ramirez et. al.®, Hegedus et. al.® and Beckett et. al.’’. The low level of T3 is mainly due to diminished
peripheral conversion of T4 to T3.° There is presence of Malnutrition-Inflammation Syndrome in patients
undergoing hemodialysis which may lead to low levels of fT3.” Various factors like metabolic acidosis and loss
of bound and free T4 in urine also causes low T3 levels.™

In present study it is observedthat 13 out of 99 ESRD patients had diminished fT4 level. The major
cause of reduction of fT4 level may be due to disturbed T4 binding to serum carrier protein like thyroid
hormone binding globulin and to lesser extent prealbumin and albumin.* Binding of T4 to thyroid binding
globulins is also disturbed by heparin and free-fatty acids in the blood.® The diminished fT3 levels in chronic
hemodialysis patients had emerged as a potent predictor of morbidity and mortality independently of
conventional risk factors.*?
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In present study, 24 patients out of 99 ESRD patients had altered level of serumTSH. Among those
patients, 20 had high level of TSH and 4 patients had low level. Overt hypothyroidism was seen in 4
patients(4.04%) and subclinical hypothyroidism was noticed in 10 patients.Quion-Verde et. al.**reported little
bit higher prevalence of hypothyroidism in CKD patients in their study. It was estimated to be about 5% in
patients with CKD. The prevalence of primary hypothyroidism was about 2.5 times most frequent in CKD and
patient s onhemodialysis as reported by Kaptein et. al.'. In present study, overt hypothyroidism was present in
4.04% and subclinical hypothyroidism was present in 10.10% of patients but this didn’t correlate with the
severity of renal failure. A study done in hemodialysis patients in Western Nepal showed the combined
prevalence of subclinical and clinical hypothyroidism 26.6%."°The prevalence of subclinical hypothyroidism
was 24.8% in a study done in India among ESRD patients.’*The prevalence was low in present study due to
exclusion of patients with known thyroid disorders before being diagnosed as ESRD, patients taking
medications for thyroid dysfunction or taking drugs altering thyroid hormones and other acute medical illness.

Hypothyroidism can worsen CKD patients in various ways like increasing cardiovascular diseases,
precipitates myocardial dysfunction, aggravates neurobehaviour and neuromuscular dysfunctions, further
decreases hemoglobin level and increases erythropoietin resistance.’Recent studies concluded that thyroid
hormone replacement in ESRD patients with subclinical hypothyroidism increase the quality of life.*®

Hence more studies are needed to know the various type of thyroid dysfunction, underlying
mechanisms and associations in ESRD patients undergoing hemodialysis in Nepal. The limitation of this study
is that the study conducted in one center, so findings of this study cannot be generalized.

V. Conclusion

The present study finds thyroid hormone abnormalities in ESRD patients undergoing hemodialysis.
Low fT3 was most common thyroid dysfunction. The present study demonstrates few numbers of subclinical
and clinical hypothyroidism among hemodialysis patients.

The clinician should pay attention during interpretation of thyroid function test in ESRD patients
undergoing hemodialysisas various dysfunction is seen due to renal failure as well as by effects of hemodialysis.
Both clinical and biochemical parameters are essential to diagnose hypothyroidism in ESRD patients. There is
worsening of CKD symptoms with coexisting hypothyroidism. Early diagnosis and treatment of hypothyroidism
may improve quality of life in these patients.
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