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ABSTRACT 
Kidney disease is one of the causes of death in many countries around the world. This study found that chronic 
kidney disease affects thyroid hormone formation, release, and storage. The results show a decrease in T3 and 
T4 thyroid hormones and an increase in TSH hormone in both sexes and people of different ages. The research 
aims to study the effect of chronic kidney disease on the thyroid gland’s activity and its deficiency’s effect on 
health ailments. Results showed a significant decrease in T3 concentration in patients at the probability level 
(p ≤ 0.05) (0.8±0.1) compared with the control group (1.0±0.1). 
Additionally, a significant decrease in T4 concentration at the probability level (p ≤ 0.05), (6.8±1.5) compared 
with the control group (8.7±0.9) and a significant increase in TSH concentration at the probability level (p ≤ 
0.05), (4.8±0.6) compared with the control group (1.2±0.5). The CDK affects thyroid hormones; low T3 and 
T4 are the most common thyroid dysfunction. High TSH, enlarged thyroid gland, hypothyroidism, thyroid 
dysfunction. 
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INTRODUCTION 
It has been found that there is an increase in the prevalence of chronic kidney disease in all parts of the world 
it used to be. Today, the disease affects about 10-15% of the adult population with different age stages. Fur-
thermore, the percentage of people over 60 years was higher than the rest of the ages, as the infection rate 
reached about 39%, compared to ages between 40-50 years, when the infection rate reached about 13%. 

The kidney disease family history is a risk factor for chronic kidney disease. Some sources illustrate that 24% 
of patients who suffer from it in its final stages have at least a first-degree relative, as well as a previous history 
of urinary tract problems, urinary tract obstruction, stones, decrease in kidney mass (single kidney), ne-
phrotoxins, polyuria analgesic abuse, low birth weight1. 

Kidney damage is defined as a chronic disease that affects the kidneys and leads to a defect in its structure or 
function, causing kidney weakness, which ranges from mild damage to kidney failure, as the kidneys cannot 
get rid of excess nitrogenous waste, salts, and excess water from the body’s need. The disease begins without 
a decrease in the glomerular filtration rate (GFR), but a decrease occurs over time and delayed treatment2. 
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CKD affects about 8-16% all over the world. Diabetes and high blood pressure are among the leading causes 
of the disease in developed countries. The rate of early detection of it is at most 5% 3.                 

The thyroid gland produces three hormones, which play a role in the development and functioning of the 
kidneys and the state of salt and water balance in the blood and the body. Low thyroid activity decreases the 
amount of water absorbed by the kidneys. Subclinical hypothyroidism is the most common disorder of the 
gland in CKD patients4. 

The growing body of evidence shows that thyroid dysfunctions such as low circulating levels of triiodothyro-
nine and hypothyroidism are related to a higher risk of CVD and death in hemodialysis patients.  

 
MATERIALS AND METHODS 
Study samples 
The study included 54 males and females randomly ill cases, with ages ranging from 48 -76 years, who at-
tended private kidney and urology clinics and private medical laboratories in the city of Mosul, and who were 
diagnosed with chronic kidney disease by specialized doctors for the period from September 2020 to June 
2022. It included 30 males and 24 females. In addition, 30 healthy 15 males and 15 females were in the control 
group . 
 
Collect Blood Samples 
5.0 ml of venous blood was drawn after fasting for a period ranging between 10-12 hours, then blood samples 
were placed in a gel tube and left for 15 minutes until clot formation using centrifugation at 3000 rpm for 10 
minutes to separate Serum while excluding decomposed specimens. The blood serum was divided into 1.5 ml 
Eppendorf tubes and then kept at a temperature of -80 °C using a deep freezer for later   use.  
 
Hormonal measurements 
The hormones measured are the thyroid-stimulating hormone (TSH), the triiodothyronine (T3) and the tetra 
iodothyronine (T4), using the technique of the Automated Immunoassay Analyser (AIA-360) equipped by the 
Japanese company TOOSOH (The research is extracted from a master’s thesis and contains the part, not all 
the information, just hormones) 
 
Statistical Analysis 
The data were analyzed according to the system of simple and universal experiments using a completely ran-
domized design. The different information was significantly distinguished by different alphabet letters under 
the probability level of 1% and performed by Duncan’s test at SPSS version 266.  
 
 
RESULTS 
The results of the effect of CKD on thyroid hormones are shown in Tables (1) and (2). There is a significant 
decrease in T4 and T3 compared with the control group; the differences were at different ages and for both 
sexes, directly proportional to the progression of chronic kidney disease. As the patient gets older, the impact 
of CKD becomes more severe and may lead to death. Conversely, there is a significant increase in TSH com-
pared to the control group due to a deficiency of thyroid hormones. The differences were at different ages and 
for both sexes.  
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66-75 56-65 45-55  

Parameters 
Patients Control Patients Control Patients Control 

Mean± SD Mean± SD Mean± SD Mean± SD Mean± SD Mean± SD 
0.7±0.1cd 1.1±0.1a 0.7±0.1d 1.0±0.3a 0.8±0.1bc 1.0±0.1ab T3 

4.9±1.1c 8.6±0.8a 5.0±1.4c 8.8±0.6a 6.8±1.5b 8.7±0.9a T4 

8.3±8.1ab 1.3±0.08c 12.0±9.3a 1.8±0.2c 4.8±0.6bc 1.2±0.5c TSH 

*According to the Duncan test, the different numbers horizontally indicate significant differences at the probability level p ≤ 0.05. 
Table1: Effect of kidney disease on male petition at different ages. 

 
The results showed a significant decrease in T3 concentration in patients at the probability level p ≤ 0.05 
compared to the control group. Additionally, there was a significant decrease in T4 concentration at the prob-
ability level p ≤ 0.05 compared with the control group. 
The results also showed a significant increase in TSH concentration at the probability level p ≤ 0.05 compared 
with the control group. 
 

* According to the Duncan test, The different numbers horizontally indicate significant differences at the probability level 
p ≤ 0.05. 
Table 2: Effect of kidney disease on female patients at different ages. 
 
Table 2 (A physician diagnosed the samples taken as having chronic kidney disease and the effect only on 
hormones) illustrates the effect of CKD on thyroid hormones in females of different ages between 45 and 75. 
The results showed a significant decrease in T3 and T4 concentration compared with the control group. The 
results also indicate a significant increase in TSH concentration compared with the control group. 
 
DISCUSSION 
The result showed a high prevalence of thyroid dysfunction. These are consistent with that illustration7. Chronic 
kidney disease can alter thyroid hormone secretion, metabolism, synthesis and degradation, presenting differ-
ent clinical syndromes of thyroid dysfunction. Multiple mechanisms could explain these syndromes: alteration 
of peripheral hormone metabolism, Decreased concentration of T.H., disturbed binding to carrier proteins, 
increased iodine stores in thyroid glands and possible reduction in tissue thyroid content8.  
Triiodothyronine is the most metabolically active thyroid hormone, for instance, could be dropped in CKD 
patients even with an average TSH level. This is termed as ‘Low T3 Syndrome’. Thyroid dysfunction might 
appear as one of the subsequent: Thyroid enlargement, thyroid hormone deficiency or excess (hyperthyroidism 
or hypothyroidism); asymptomatic or symptomatic (the subclinical state or overt)9. The thyroid gland affects 

66-75 56-65 45-55 Parameters 

Patients Control Patients Control Patients Control 
Mean± SD Mean± SD Mean± SD Mean± SD Mean± SD Mean± SD 

0.8±0.1a 1.1±0.1a 0.7±0.1a 1.1±0.1a 1.0±0.1a 2.8±2.0a T3 
6.6±1.6b 9.3±0.3a 5.6±1.7a 9.9±0.8a 6.0±15b 9.3±1.0a T4 
5.2±3.6b 1.6±0.4b 13.0±11.0a 1.0±0.1a 8.2±5.4b 1.0±0.1b TSH 
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metabolic processes in the body, and the research supports a link between thyroid and kidney function. Patients 
with end-stage kidney disease and chronic kidney disease are at risk of developing hypothyroidism10. 
Thyroid function can also affect kidney function, the development of chronic kidney disease, and increase the 
risk of cardiovascular disease. CKD patients have the highest risk of cardiovascular disease, and impaired 
thyroid function may lead to increased CVD risks as well as mortality, as shown for patients with ESKD11.  
Reports indicate that CDK development is linked with complications such as hypothyroidism, dyslipidemia, 
and cardiovascular disease. Usually, the kidneys play an essential role in the degradation, metabolism and 
secretion of thyroid gland hormones. Chronic kidney disease affects the hypothalamic-pituitary-thyroid axis. 
Chronic kidney disease affects thyroid function in several ways, including altered iodine storage in the thyroid 
gland, altered metabolism of peripheral hormone, decreased tissue thyroid hormone content, insufficient bind-
ing to carrier proteins and decreased thyroid hormone levels. Thus, in chronic kidney disease, thyroid hormone 
metabolism is impaired, and chronic kidney disease is associated with primary hypothyroidism12. 
On the other hand13, we reported that 10.6% of CDK cases in the community, in the presence of diabetes and 
advanced age, are one of the factors that predict the disease. We found a higher prevalence of thyroid gland 
dysfunction in CKD patients. A hemodialysis patients in western Nepal study indicates a prevalence of clinical 
and subclinical hypothyroidism of 26.6% of patients14.  
Thyroid-stimulating hormone (TSH) is produced from the anterior pituitary gland and promotes the inhibition 
and stimulation of thyroid hormone secretion from the gland. TSH production is controlled by a hypothalamic 
hormone called thyrotropin, depending on developmental, environmental, and circadian stimuli15. 
Chronic kidney disease affects the hypothalamic-pituitary-thyroid axis, the central control axis for thyroid 
hormones and metabolism. Primary hypothyroidism is common in  
CKD patients who have a low estimated (GFR). Low T3 syndrome is the most common disorder in patients 
with CKD. T4 levels are also affected because of impaired protein binding of T416. Several factors are asso-
ciated with T3 reduction in patients with CKD, such as systemic acidosis, markers of endothelial damage and 
inflammation. The 1,5′-deiodinase   enzyme is responsible for converting T4 into T3 during inflammation. 
Specific cytokines inhibit the enzyme expression, like interleukin (IL)-1 and tumor necrosis factor17. 
The decrease in T3 level is expected in CKD patients due to decreased conversion of peripheral deiodinase 
from T4 to T3. This effect is caused by metabolic acidosis and protein malnutrition, both present in CKD18. 
In response to the feedback inhibition of T3 and T4, the pituitary gland produces TSH, levels of which are 
decreased in CKD patients due to poor responsiveness to TSH, decreased renal clearance of TSH, poor re-
sponses to thyrotropin-releasing hormone, and decreased responsiveness of TRH. This can be caused by non-
thyroid disease, which returns to normal after resolution of CKD19.  
Thyroid hormones are significant determinants of health; according to the confidence interval (CI) 95% crite-
rion for the disease-free residents, normal thyroid function is defined. These standard laboratory reference 
intervals are widely applied in research and clinical practice regardless of age. Thyroid hormones vary with 
age, and current reference intervals may not be appropriate for all age groups. Age is significant because age-
related symptoms such as fatigue and tiredness are potential but not strongly predictive features of hypothy-
roidism20.  
 
CONCLUSIONS 
 

This study confirms a high prevalence of thyroid dysfunction in chronic kidney disease (CKD) patients due 
to disrupted hormone metabolism and function. The findings highlight mechanisms like decreased T3 levels 
and impaired protein binding, leading to different presentations of thyroid dysfunction. CKD patients are at 
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increased risk of hypothyroidism and potentially worse cardiovascular outcomes, underlining the importance 
of thyroid function evaluation and management in this population. 
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