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Abstract

Introduction: End-stage renal disease (ESRD) is defined as progressive and
irreversible loss of kidney function, the only way to control this disease is
hemodialysis. Renal dysfunction and dialysis cause changes in the function,
synthesis, secretion, and metabolism of thyroid hormones, which can manifest
with various clinical syndromes of thyroid disorders. Accordingly, the present
study was conducted to determine the frequency of thyroid disorders among
patients undergoing regular hemodialysis.

Methods: This descriptive investigation evaluated the entire target population
of patients undergoing hemodialysis treatment, at the Hemodialysis
Department of Ali-Ibn Abi-Talib Hospital in Rafsanjan City, Iran, employing
a census method. Thyroid function indices including thyroxine (T4),
triiodothyronine (T3), and thyroid stimulating hormone (TSH) of the patients
were measured from venous blood samples. In addition, demographic and
clinical data , including age, gender, duration of dialysis, and weekly dialysis
hours, were extracted from the patients' medical records. The collected data
were analyzed using SPSS software (version 16) through independent t-tests,
chi-square tests, two-way analysis of variance (ANOVA), and Pearson
correlation coefficients.

Results: Among the 55 patients studied, 50 patients had no thyroid hormone
disorders, whereas 4 participants were diagnosed with subclinical
hypothyroidism and 1 participant presented with clinical hypothyroidism.
Furthermore, no significant relationship were observed between age, gender,
dialysis duration, and dialysis hours per week between hypothyroid and other
patients (p>0.05).

Conclusion: The most common disorder among hemodialysis patients was a
decrease in T3 levels, which is likely attributable to non-thyroidal illness
syndrome.

Keywords: Thyroid disorders, Hemodialysis, End-stage renal disease,
Thyroid-stimulating hormone, Triiodothyronine.
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Extended Abstract

Introduction: Affecting over 10 percent of global
population-translating to approximately 800 million
individuals- chronic kidney disease (CKD) is a
progressive condition with a higher prevalence among
the elderly, women, racial minorities, and individuals
with diabetes mellitus or high blood pressure. The
causes of CKD vary globally; however, the common
primary diseases leading to CKD—and ultimately end-
stage renal disease (ESRD) —include type 2 diabetes
(30-50%), type 1 diabetes (3—9%), hypertension (2—
27%), primary glomerulonephritis (2—8%), chronic
interstitial nephritis (3—6%), hereditary or cystic
diseases (1-3%), secondary glomerulonephritis or
vasculitis (1-2%), and plasma cell dyscrasias or
neoplasms (1-2%). End-stage renal disease (ESRD) is
defined as progressive and irreversible loss of kidney
function, the only way to control this disease is
hemodialysis. Renal dysfunction and dialysis cause
changes in the function, synthesis, secretion, and
metabolism of thyroid hormones, which can manifest
with various clinical syndromes of thyroid disorders.

Methods: This descriptive study consisted of all 55
patients  undergoing regular hemodialysis at the
hemodialysis center of Ali-ibn Abi-Talib Hospital in
Rafsanjan City during 2018; all of them were included
in the study via a census method. Inclusion criteria
were an age of over 18 years and a minimum duration
of hemodialysis of 3 months. Following the acquisition
of informed consent, a study checklist comprising
demographic and clinical variables-namely age,
gender, duration of dialysis, and weekly dialysis hours
was completed through a combination of patient self-
reporting and a review of medical records. Then, 5 cc
of venous blood was collected from the patient after
12-14 hours of fasting. Thyroid function indices
including thyroxine (T4), triiodothyronine (T3), and
thyroid stimulating hormone (TSH) of the patients
were measured from venous blood samples. To assess
hormone levels, kits from the Ideal company and the
ELISA method were used. The collected data were
analyzed using SPSS software (version 16) through
independent t-tests, chi-square tests, two-way analysis
of wvariance (ANOVA), and Pearson correlation
coefficients.

Results: Among the 55 patients studied, 29 (51.8%)
were female and 26 (46.4%) were male. The patients'
ages ranged from 26 to 88 years, with a mean age of
63.32 + 13.08 years. Comparison of gender distribution
across the euthyroid, clinical hypothyroidism, and
subclinical hypothyroidism groups revealed no

statistically significant difference (p > 0.05). Similarly,
no significant differences were observed among the
three groups regarding mean age, duration of
hemodialysis (in months), or weekly hemodialysis
hours (p > 0.05). Only one patient presented with
clinical hypothyroidism: a 72-year-old female
undergoing hemodialysis three times a week, for four
hours per session. No significant associations were
established between age, gender, duration of
hemodialysis, or weekly hemodialysis hours and the
presence of clinical hypothyroidism (p > 0.05). The
patients diagnosed with subclinical hypothyroidism
were aged 70, 67, 57, and 51 years; statistically, there
was no significant association between age and the
presence of subclinical hypothyroidism (p >0.05).

This subgroup comprised two females and two males,
with gender also showing no significant association
(p> 0.05). Regading dialysis duration among patients
with subclinical hypothyroidism, one had undergone
hemodialysis for less than 12 months, while three had
received treatment for 12 to 24 months; no significant
association was found between the duration of
hemodialysis treatment and the presence of subclinical
hypothyroidism (p > 0.05). Furthermore, three of these
individuals received 12 hours of hemodialysis per
week and one received 8 hours per week; there is no
significant association between the number of
hemodialysis hours per week and the presence of
subclinical hypothyroidism (p > 0.05).

Conclusion: The findings of the present study are
consistent with some previous researches that have
shown the extent of thyroid dysfunction in ESRD to be
variable. While thyroid abnormalities are frequently
observed in chronic kidney disease (CKD), estimated
prevalence rates fluctuate widely due to differences in
patient populations, diagnostic criteria for thyroid
dysfunction, and screening methodologies. Subclinical
hypothyroidism may lead to symptoms such as fatigue
and depression, which can reduce quality of life in
patients who are already burdened with kidney disease.
Our study provides valuable insights into the
prevalence of thyroid dysfunction among hemodialysis
patients, suggesting a relatively low rate of thyroid
dysfunction, mostly subclinical. Therefore, despite the
fact that measuring the level of thyroid hormones in
dialysis patients seems to be a necessity, it is not correct
to treat, especially in cases of hypothyroidism, only
based on the disorder of one of the parameters of the
thyroid function test, and it is suggested to use all the
common parameters of this test to interpret the patients'
condition.
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