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ABSTRACT 
 

Aim: To explore the outcome of thyroid disorders on the kidney and the impact of thyroid disorder treatment on 

the renal functions.  
Methods: Hospital-based a retrospective review of the medical records was conducted including the patients 

attending the internal medicine outpatient department, Mansoura University Hospital, Mansoura Governorate, 
Egypt.A total of 480 individuals, euthyroid group (250) and diseased group (230) with thyroid dysfunction under 
drug therapy, were randomly selected from patients attending the outpatient clinic in the hospital. Serum thyroid 
hormones and renal functions were evaluated. 
Results: It was observed that serum creatinine was increased in the hypothyroid group in contrast to other 

groups. But it decreased in the hyperthyroid group. There is a moderate negative correlation between T3 and T4 
as compared with serum creatinine. Blood urea was increased in hypothyroid and hyperthyroid groups as 
compared with the euthyroid group. It reached its highest value in the hyperthyroid group. In the present work, it 
was noticed serum creatinine started to decrease with the progress of treatment till it becomes more or less 
similar to the euthyroid group after 2 years of treatment in hypothyroid and after 6 months in the hyperthyroid 
group. 
Conclusion: serum creatinine and blood urea show significant alterations in patients with abnormal thyroid 

status. Early investigation of renal biochemical abnormalities can increase the opportunity of restoring normal 
kidney function by the treatment of thyroid dysfunction. 
Keywords: Thyroid gland, hyperthyroidism, hypothyroidism, creatinine, urea 

 

INTRODUCTION 
 

The thyroid is the first endocrine gland to evolve in the 
embryo and is of endodermal origin. The thyroid gland 
secretes thyroxin hormone which contains Iodine. 
Thyroxinhas effects on all organs of the body and its 
secretion is regulated by the pituitary gland.1 
 Thyroid disorders are usually classifiedas 
hypothyroidism, and hyperthyroidism, according toserum 
T3 and T4 concentration. This thyroid function disarrays 
may be accompanied by various complications, comprising 
kidney functions derangement and electrolyte imbalance2,3.  
 The kidneys are the organs through which waste from 
the blood is filtered. They are also concerned with blood 
pressure regulation, electrolyte balance, and red blood cell 
formation.4Thyroid hormone influences the renin-
angiotensin system and renal tubular function and is 
accompaniedbycirculatory changes affecting renal blood 
flow.5Conversely, the kidney is implicated in the 
metabolismand clearance of thyroid hormonesand a target 
organ of some ofthe actions of the iodothyronines. 
Hypothyroidism is linked with increased serum creatinine, 
and uric acid6. On the contrary, hyperthyroidism is 
associated witha generalized hypermetabolic state7. In 
addition, hyperthyroidism can induce or intensify 
chronickidney disease (CKD) On the contrary, 
hypothyroidism has no roleinthe evolution of chronic kidney 
disease except by mild to moderatedecline in glomerular 
filtration rate (GFR).7While the outcomes of thyroid 

hormones on kidneyfunctions are well established, the 
impact of management of thyroid disorders on the renal 
parameters has not been well studied. With this context, 
the present work was assumed to appraise the renal 
functions in patients with thyroid derangement and the 
impact of thyroid disorders therapy on the renal functions. 
 

SUBJECTS AND METHODS 
 

We conducted a retrospective review of the medical 
records among the patients attending the internal medicine 
outpatient department, Mansoura University Hospital, 
Mansoura Governorate, Egypt. Medical records were 
retrieved for subjects covering the period between May 1, 
2016 and April 31, 2019.Euthyroid group (250) and 
diseased group (230) with thyroid dysfunction were 
randomly selected from patients attending the outpatient 
clinic in the hospital making a total of 480 subjects. Serum 
thyroid hormones and renal function were evaluated. 
Follow- up of the chosen patients’ files was evaluated after 
6 months, 1year, and 2 years of treatment. The sample 
size was determined using G∗ power (version 3; Franz 

Faul, University of Kiel, Germany). Calculations based on 
power of 0.95, an error of 0.05, and effect size of 0.2 were 
used for a priori power analysis. 
Inclusion Criteria: Females’ ages between 5– 70 years 

old.Exclusion criteria: women who have known 
hypertension, diabetes, receiving contraceptive pills, liver 
disease, and renal disease.  
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 Data were collected from files including age, weight, 
height,T3,T4, TSH, serumcreatinine, and blood urea levels. 
Privacy and confidentiality were strictly maintained. 
Statistical Analysis: The numerical data were collected 

and computerized using the SPSS program (Statistical 
Package of Social Science) program, version 21.The 
association between (renal function tests) and (thyroid 
hormones) was analyzed using the chi-square to detect the 
significances between variables of the study.The 
description of the data was done in the form of mean ± 
standard deviation (SD) for normally distributed quantitative 
data.One Way ANOVA test was used to test the statistically 
significant difference between groups.Finally, the Receiver 
Operating Characteristic (ROC) curve was analyzed to 
assess the biochemical markers of kidney function 
predictability to classify hypothyroidism from euthyroid 
patients and hyperthyroidism from euthyroid patients. 
 Significance difference was considered when the P-
value was ≤ 0.05 at a confidence of interval 95 %. 

 

RESULTS 
 

Demographic data of the study group:A total of 

480female subjects during the duration of study were 
screened. 250 were euthyroid,130 were diagnosed as 
hypothyroidismand 100 were diagnosed as 
hyperthyroidism.None of the subjects included had 
evidence of kidney disease.  
 Table (1) showed the distribution of study samples 
according to age group. In hypothyroidism, the percentage 
(46.2%) was the highest and the same in the age group 
that rangesbetween (26-45) years& (46-70) years while the 
lowest (7.7%) for the age group (5-25) years. On the other 
hand, in the age group that ranges between(26-45) years, 
there were (50%) patients which represent the highest 
percentage while the lowest percentage was(10%) for the 
age group (46-70) years in hyperthyroidism group. 
 Table (1) showed the distribution of study samples 
according to body mass index (BMI). In hypothyroidism, the 
percentage (46.2%) was the highest in the obese group 
and was higher than that in the hyperthyroid group followed 
by normal (30.8%) and finally the overweight (23.1%).In 
hyperthyroidism, the highest percentage were overweight 
and obese (40%) while the lowest was normal (20%). 
Correlation between level of thyroid hormones and 
kidney function parameters: Table (2) showed a 

decrease in serum T3 and T4 in hypothyroidism as 
compared with the euthyroid and hyperthyroid group. The 
decrease in T4 especially was significant in this group as 
compared with other groups (P < 0.05).While in the 
hyperthyroid group, T3 and T4 increased as compared with 
other groups. The increase in T4 especially was significant 
in this group in contrast to with hypothyroid group (P < 
0.05).  
 On the other hand, it was observed a marked 
increase in TSH in both hypothyroid and hyperthyroid 
groups as compared with both reference range and 
euthyroid group, and this increase was highly significant 
(P< 0.001) (Table 2). There was a strong negative 
correlation between TSH as compared with T3 and T4 
especially T4 (Table 3) in hypothyroidism. While in the 
hyperthyroid group, this correlation was moderately positive 

in the case of T3 and weak negative in the case of T4. 
(Table 4) 
 Serum creatinine was increased in the hypothyroid 
group as compared with other groups. But it decreased in 
the hyperthyroid group (Table 2). There is a moderate 
negative correlation between T3 and T4 as compared with 
serum creatinine i.e. decrease in T3 and T4 is 
accompanied by an increase in serum creatinine in case of 
hypothyroidism (Table 3) while the increase in serum T3 
and T4 is accompanied by a decrease in serum creatinine 
in case of hyperthyroidism (Table 4). 
 Blood urea was increased in hypothyroid and 
hyperthyroid groups as compared with the euthyroid group. 
It reached its highest value in the hyperthyroid group (Table 
2).There is a weak negative correlation between T3 and T4 
as compared with blood urea in hypothyroidism i.e. 
decrease in T3 and T4 is accompanied by an increase in 
blood urea in case of hypothyroidism (Table 3) 
whilepositive correlation in hyperthyroidism i.e. increase in 
serum T3 and T4 is accompanied by an increase in blood 
urea (Table 4) 
Correlation between thyroid dysfunction and kidney 
function tests relative to disease duration:Table (5) 

illustrates the relation between thyroid dysfunction and 
kidney function test according to the duration of disease 
under treatment. It was observed a significant increase in 
serum creatinine after 6 months in case of hypothyroidism 
as compared with control ( 0.67±0.18and0.65±0.09 mg/dl) 
respectively. After that, serum creatinine started to 
decrease with the progress of treatment till it becomes 
more or less similar to the euthyroid group after 2 years of 
treatment (0.65±0.19 and0.65±0.09 mg/dl ) respectively. 
On the other hand, the blood urea was gradually increased 
with the period of treatment but this increase was non-
significant. It was observed weak negative correlation 
between serum creatinine and period of treatment in case 
of hypothyroidism, i.e. with the progression of the duration 
of treatment; there is a decrease in serum creatinine (Table 
6). 
 In the case of hyperthyroidism, It was observed highly 
significant (P < 0.001) decrease in serum creatinine after 6 
months as compared with control (0.18±0.10 and 0.65±0.09 
mg/dl) respectively. After that, serum creatinine started to 
increase with the progress of treatment reaching its highest 
level after 1 year (0.77±0.21 mg/dl) (become more than the 
euthyroid group). On the other hand, the blood urea was 
gradually increased with the period of treatment but this 
increase was non-significant (Table 5). It was observed 
weak positive correlation, i.e. with the progression of the 
duration of treatment; there is an increase in serum 
creatinine (Table 6). 
 In the case of urea,there is an increase in blood urea 
with the progression of the duration of treatment in both 
hypothyroidism and hyperthyroid groups (Tables 5, 6). 
ROC-Curve Analysis of Kidney Function Tests:ROC 

analyses were implemented to evaluate the thyroid 
hormonespredictability to define the patient’s groups 
(hypothyroidism versus euthyroid) (Fig.1A). The area under 
curve (AUC) was 0.55 (95% CI: 0.35–0.75) for T3, 0.27 
(95% CI: 0.05–0.48) for T4, and 0.87for TSH (95% CI: 
0.71–1.04). There was significant predictabilityof TSH for 
recognizing hypothyroid patients from the euthyroid 
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group.Figure (1B) evaluates the thyroid hormones 
predictability to determine the patient’s groups 
(hyperthyroidism versus euthyroid). The AUCwas equal to 
0.64 (95% CI: 0.44–0.84) for T3, 0.62 (95% CI: 0.38–0.86) 

for T4, and 0.60 for TSH (95% CI: 0.30–0.90). There was 
an insignificantpredictability of T3 for recognizing 
hyperthyroid patients from the euthyroid group. 

 
Table 1: Distribution of study groups based on their ages and body mass index. 

Study group 
Age Groups Total 

P-value 
BMI 

Total P-value 
5-25 years 26-45 years 46-70 years Normal Overweight Obese 

Euthyroid count 60 150 40 250 0.123 
(NS) 

110 70 70 250 0.606 
(NS) % 24% 60% 16% 100% 44.0% 28.0% 28.0% 100% 

Hypothyroidism count 10 60 60 130 40 30 60 130 

% 7.7% 46.2% 46.2% 100% 30.8% 23.1% 46.2% 100% 

Hyperthyroidism count 40 50 10 100 20 40 40 100 

% 40% 50% 10% 100% 20.0% 40.0% 40.0% 100% 

Total count 110 260 110 480 170 140 170 480 

% 22.9% 54.2% 22.9% 100% 35.4% 29.2% 35.4% 100% 

-BMI:       Normal weight = 18.5–24.9 Overweight = 25–29.9 Obesity = 30 or greater 

-  
Table 2: Comparison of serum T3, T4 and TSH levels in study group and its relation to kidney functions tests (Creatinine and urea). 

Variables Reference range 
Study group 

Euthyroid (n=250) Hypothyroidism (n=130) Hyperthyroidism (n=100) 

T3 (pmol/L) 3.10-6.80 4.48±0.73 a 4.44±0.78 a 5.12±1.36 a 

T4 (pmol/L) 12.00-22.00 16.16±2.43 a 13.72±3.93 b 18.13±4.98 a 

TSH (uIU/ml) 0.270 - 4.20 2.29 ± 0.89 a 7.36±4.12 b 8.59±12.50 b 

Serum Creatinine (mg/dl) 0.2-1.4 0.65±0.09 a 0.66±0.16 a 0.60±0.23a 

Blood urea(mg/dl) 10.0-50.0 28.49±9.35a 29.47±7.23a 30.27±6.73a 

The values are the Mean ± SD 
Means in a row followed by the same letters are not significantly different (ANOVA-post-hoc comparison, P > 0.05). 

 
Table 3: Correlation between T3, T4 and TSH levels in hypothyroidism and kidney functions tests (Creatinine and urea). 

  T3 T4 TSH Creatinine Urea 

T3 

Pearson Correlation 
Sig. (2-tailed) 
N 

1 .598* -.289- -.499- -.274- 

 .031 .339 .082 .365 

130 130 130 130 130 

T4 .598* 1 -.684** -.353- -.052- 

.031  .010 .237 .866 

130 130 130 130 130 

TSH -.289- -.684** 1 -.096- .114 

.339 .010  .754 .712 

130 130 130 130 130 

Creatinine -.499- -.353- -.096- 1 .033 

.082 .237 .754  .915 

130 130 130 130 130 

Urea -.274- -.052- .114 .033 1 

.365 .866 .712 .915  

130 130 130 130 130 

**Correlation is significant at the 0.01 level (2-tailed).*. Correlation is significant at the 0.05 level (2-tailed) 
 
Table 4: Correlation between T3, T4 and TSH levels in hyperthyroidism and kidney functions tests (Creatinine and urea). 

  T3 T4 TSH Creatinine Urea 

T3  1 .296 .504 -.497- .183 

Pearson 
Correlation 
Sig. (2-tailed) 
N 

 .407 .138 .144 .613 

100 100 100 100 100 

T4 .296 1 -.232- -.352- .440 

.407  .520 .319 .203 

100 100 100 100 100 

TSH .504 -.232- 1 .157 .435 

.138 .520  .664 .209 

100 100 100 100 100 

Creatinine -.497- -.352- .157 1 .362 

.144 .3 19 .664  .305 

100 100 100 100 100 

Urea 183 440 .435 .362 1 

.613 .203 .209 .305  

100 100 100 100 100 
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Table 5: Effect of duration of thyroid dysfunction (under treatment) on T3,T4 and TSH levels in study group and kidney functions tests (Creatinine and urea)  

Variables 
Reference 
range 

Euthyroid 
n=250 

Hypothyroidism Hyperthyroidism 

P 
(between 
groups) 

n=130 n=100 

6 
months 

n=40 

1 year 
n=50 

2 years 
n=40 

6 months 
n=20 

1 year 
n=60 

2 years 
n=20 

T3 (pmol/L) 3.10-6.80 4.48±0.73a 
4.37±0.4

2a 
4.77±1.20

ac 
4.58±0.33

ac 
4.55±0.50ac 4.39±0.35a 5.91±2.18bc ns 

T4 (pmol/L) 
12.00-
22.00 

16.16±2.43ac 
14.07±5.

17ad 
15.50±3.8

4ad 
11.81±2.3

6bd 
20.41±3.08ac 16.70±5.46a 16.24±7.63ad ns 

TSH (uIU/ml) 
0.270 - 
4.20 

2.29 ± 0.89a 
6.27±3.5

4ac 
7.45±5.78

ac 
8.34±2.80

bc 
2.42±3.14ac 6.64±1.28ac 20.61±2.88d 0.002 

Serum 
Creatinine 
(mg/dl) 

0.2-1.4 0.65±0.09 a 
0.67±0.1

8bd 
0.56±0.07

ad 
0.65±0.19

ab 
0.18±0.10c 0.77±0.21b 0.55±0.16ad 

>0.0001 
Highly 

significant 

Blood urea 
(mg/dl) 

10.0-50.0 28.49±9.35a 
28.55±5.

61a 
29.96±9.1

4a 
29.77±8.0

5a 
24.85±8.84a 31.08±6.75a 33.25±4.60a ns 

The values are the Mean ± Std. Deviation - P value > 0.05 is significant - ns=non-significant - n=number 
Means in a row followed by the same letters are not significantly different (P > 0.05). 
 
Table 6: Correlation between duration of thyroid disorder (under treatment) and kidney functions tests (Creatinine and urea). 

Variables Hypothyroidism  (n=130) Hyperthyroidism (n=100) 

Pearson Correlation Sig. (2-tailed) Pearson Correlation Sig. (2-tailed) 

Creatinine -.274- .365 .239 .434 

Urea .069 .822 .507 .210 

 
Figure 1: (A) The ROC analysis for measuring the thyroid hormones cut-off points to differentiate the hypothyroid patients from euthyroid 
patients. (B) ROC analysis measuring the thyroid hormones to differentiate the hyperthyroid patients from euthyroid patients. (C) ROC 
analysis for measuring the biochemical factors to differentiate the hypothyroid patients from euthyroid patients.(D) The ROC analysis for 
measuring the biochemical factors to differentiate the hyperthyroid patients from euthyroid patients. 

 

 
 
 ROC analyses result for evaluating the biochemical 
factors predictability to determine the patient’s groups 
(hypothyroidism versus euthyroid) were displayed in 
(Fig.1C). The area under curve equal to 0.57 for urea (95% 
CI: 0.38–0.74) and 0.65 for creatinine (95% CI: 0.34–0.77) 
.There was significant predictability of creatinine for 

recognizing hypothyroid patients from the euthyroid group. 
Figure (1D) evaluates the biochemical factors predictability 
to determine the patient’s groups (hyperthyroidism versus 
euthyroid).The AUC was equal to 0.59 for urea (95% CI: 
0.40–0.79), 0.55 for creatinine (95% CI: 0.28–0.82) .There 
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was insignificant predictability of creatinine and uric acid for 
recognizing hyperthyroid patients from the euthyroid group. 
 

DISCUSSION 
Theactivityofallbodyorgansandcellsisregulatedbythyroidhor
mones.The data discussedin the current study indicates 
how kidney biochemical markers may be disturbed by 
changes in the levels of thyroid hormones.  
 In the present study the inclusion criteria includes 
females only.The reason for this is that thyroid dysfunction 
was more frequent in females than males. This was in 
agreement with previous studies that recorded that 
hypothyroidism was more frequent in females.8-10 
 Analyzing the distribution of study groups according to 
their age, it was observed that the highest percentage rate 
in hypothyroidism (46.2%) was in the patients of age from 
(26-45) years and (46-70), followed by (7.7%) in patients 
whom age (5-25) years,the difference between age groups 
was insignificant (P> 0.05). The outcomes of this study 
were agreed with previous studies that stated the highest 
percentage of hypothyroidism occurred at the age group 
(46-70).8, 9, 11 
 The distribution of study samples according to body 
mass index was studied. In hypothyroidism, the percentage 
was the highest in the obese group and was higher than 
that in the hyperthyroid group. Clinical hypothyroidism 
causes an increase in body weight.12 In the present work, it 
was observed in the hyperthyroidism that the highest 
percentage were overweight and obese (40%) while the 
lowest was normal (20%).This was in disagreement with 
previous reports who stated that weight loss is a presenting 
frequently in hyperthyroidism.12 But, in our study, there is 
an important point, which all cases are under treatment for 
a period of 6 months to 2 years. So, our results were 
supported by previous studieswho reported that although 
the knowncatabolic impact of thyroid hormones, almost 
40% of their hyperthyroid cohort were overweight at 
presentation, and by the end of the study 56.2% were 
overweight and 18.5% obese.13Patients treated for 
hyperthyroidism showed a marked increase in BMI with 
therapy and continuing gain in weight during follow-
up.Hyperthyroidism therapy increases thepredictability for 
obesity, and in previously hyperthyroid patients weight 
exceeds premorbid levels.14 
 The present study showed a highly significant 
difference between normal and abnormal values of T3, T4 
P <0.05 between study groups. T3 and T4 levels 
significantly decrease in hypothyroidism in contrast to 
euthyroidand these hormones are increased in 
hyperthyroidism.15, 16 The result of this study showed that 
the TSH level was elevated in hypothyroidism. TSH level 
was unchanged or elevated in hypothyroidism.16 Measuring 
TSH is important for the prediction of hypothyroidism, 
because of the inverse logarithmic relationship between 
TSH and T4 meaning that TSH levels will increase long 
before either T4 or free T4 concentrations falls.17It was also 
noticed in our results increase in TSH in hyperthyroidism 
with the progress of treatment. But at the beginning of 
treatment, it was more or less similar to normal. This was in 
agreement with Jeri et al.15 

 In our study, we throw light on the relationship 
between thyroid dysfunction and kidney function tests. In 

hypothyroidism, we noticed that serum creatinine was 
increased in the hypothyroid group in contrast to other 
groups and this increase was significant after 6 months of 
disease. In the case of hypothyroidism, we also observed 
that blood urea was increased in contrast to the 
euthyroidgroup. There is a weak negative correlation 
between T3 and T4 as compared with blood urea i.e. 
decrease in T3 and T4 is accompanied by a rise in blood 
urea in hypothyroidism. Serum urea and serum creatinine 
significantly increase in hypothyroid patients in comparison 
with group hyperthyroid & control groups.18Previous studies 
recorded that there was a negative correlation between 
thyroid hormone and blood urea. The blood urea was likely 
to increase in hypothyroid cases when T3 levels were low 
.19The hypothesis ofnephrogenic histological 
alteration,namely basement membrane thickening had 
been established in hypothyroidismin humans and rats.20 
These alterations may cause physiological 
consequencesnamelychanges in renal hemodynamics, a 
decrease in renal blood flow (RBF) and GFR, and hence 
decreased creatinine and uric acid clearance. The exact 
mechanism of decrease RBF and GFR was overviewed by 
many authors. The RBF is reduced in hypothyroidism by 
increased peripheral vascular resistance 
21anddecreasedreflection of renal vasodilators such as 
insulin-like growth factor1(IGF1) and vascular endothelial 
growth factor (VEGF) .22-24 
 In the present work, it was noticed that serum 
creatinine started to decrease with the progress of 
treatment till it becomes more or less similar to the 
euthyroid group after 2 years of treatment. Previous studies 
recorded that administration of levothyroxine in hypothyroid 
patients presenting withhyperuricemia leads to the 
normalization of TSH, T4,serum uric acid,creatinine, and 
creatinine clearance values. This dataproposed that 
hypothyroid hyperuricemia could beattributed to a reduction 
in renal plasma flow andglomerular filtration. Thus the 
observed decline in serum uric acid level under 
replacement therapy with levothyroxine could be due to 
enhancement in its renal excretion.18, 25, 26 
 Another scope in our work was studying the 
correlation between hyperthyroidism and kidney function 
tests. Serum creatinine was decreased in the hyperthyroid 
group which was highly significant (P < 0.001) after 6 
months as compared with the euthyroid. There is a 
moderate negative correlation between T3 and T4 as 
compared with serum creatinine i.e. increase in serum T3 
and T4 is accompanied by a decrease in serum creatinine. 
Blood urea reached its highest value in the hyperthyroid 
group. Previous reports showed that hyperthyroidism 
reduces serum creatinine levels slightly and increases 
serum urea.10 The mechanisms were explained by many 
authors. Hyperthyroidism results in increased RBF and 
GFR by several mechanisms.27One of the prerenal 
aspects, thyroid hormones upsurge the cardiac output by a 
decrease in systemic vascular resistance in addition to 
positive chronotropic and inotropic effects.28This indirectly 
leads to an improvement in RBF. The GFR increases by 
about 18–25% among hyperthyroid patients. The activation 
of renin-angiotensin-aldosterone system (RAAS) also has a 
role in increasing GFR. Thyroid hormones stimulate RAAS 
via different pathways. Serum creatinineis significantly 
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decreased in hyperthyroid patients,as a result of an 
increase in GFR and the decrease in whole muscle mass.29 
 In hyperthyroidism, serum creatinine started to 
increase with the progress of treatment reaching its highest 
level after 1 year (become more than euthyroid group). It 
was observed weak positive correlation.The alterations in 
kidney functions in cases with hypothyroidismor 
hyperthyroidismare likely to normalize after adjustment of 
the thyroid dysfunction.4, 27 
 ROC analyses were implemented to assess the 
thyroid hormonespredictability to define the patient’s 
groups. It was noticed significant predictability of TSH for 
recognizing hypothyroid patients from the euthyroid group 
and insignificant predictability of T3 for recognizing 
hyperthyroid patients from the euthyroid group. Previous 
reports recorded that there was significant predictability of 
TSH for recognizing subclinical hypothyroidism from the 
euthyroid group.30 
 ROC analyses were applied for evaluating the 
biochemical factors predictability to determine the patient’s 
groups. There was significant predictability of creatinine for 
recognizing hypothyroid patients from the euthyroid group. 
There was insignificant predictability of creatinine and uric 
acid for recognizing hyperthyroid patients from the 
euthyroid group. Previous studies stated significant 
predictability of creatinine and uric acid for recognizing 
subclinical hypothyroidism from the euthyroid group.30 
 

CONCLUSION 
 

All the outcomes of the current study were promisingto 
determine the complex correlation between the thyroid 
gland and major organ systems like the kidney. Renal 
functions comprised serum creatinine and blood urea show 
significant alterations in patients with abnormal thyroid 
status. Early Investigation of renal biochemical 
abnormalities in those patients can increase the opportunity 
of restoring normal kidney function by the treatment of 
thyroid dysfunction. 
Ethical approval: The study protocol was carried out in 

accordance with the rules and regulations approved by the 
Institutional Research Board (IRB) of Mansoura University 
(R.19.2.8). 
Disclosure Statement: No potential conflict of interest  
Funding: No funding was received for this study. 
 

REFERENCES 
 

1. Khatawkar, AV, Awati, SM. Multi-nodular goiter: Epidemiology, 
Etiology, Pathogenesis and Pathology. Int Arch Inegrated Med 
(2015); 2(9):152-156 

2. Hajji, R, Derbali, F, Mnafgui, K, et al. A transient protein urea-An 
unusual complication of hypothyroidism. Am J Med 
2014;2(11):237-239.  

3. Mariani, LH, Berns, JS. The renal manifestations of thyroid 
disease. J Am Soc Nephrol 2012;23(1):22-26.  

4. Iglesias, P, Díez, J. Thyroid dysfunction and kidney disease. Eur 
J of Endocrinol 2009;160(4):503-515.  

5. Meuwese, CL, Carrero, JJ. Chronic kidney disease and 
hypothalamic–pituitary axis dysfunction: the chicken or the egg? 
Arch Med Res 2013;44(8):591-600.  

6. Mohamedali, M, Reddy Maddika, S, Vyas, A, Iyer, V, Cheriyath, 
P. Thyroid disorders and chronic kidney disease. IntJ Nephrol 
2014; 520281. 

7. Abebe, N, Kebede, T, Wolde, M. Assessment of renal function 
and electrolytes in patients with thyroid dysfunction in Addis 
Ababa, Ethiopia: a cross sectional study. Pan Afr Med J 2016; 
24:338. 

8. Rashead, QA, Hamid, DM. The effect of thyroid hormone on 
some biochemical factors of kidney. j.adv2015;3(7):290-297.  

9. Chaudhury, H, Raihan, K, Uddin, M, et al. Renal function 
impairment in Hypothyroidism. Bangladesh J of Med Biochem 
2013;6(1):19-25.  

10. Abdella, AM, Ekoon, BS, Modawe, GA. The impact of thyroid 
dysfunction on renal function tests. Saudi J Kidney Dis Transpl 
2013;24(1):132.  

11. Lo, JC, Chertow, GM, Go, AS, Hsu, C-Y. Increased prevalence 
of subclinical and clinical hypothyroidism in persons with chronic 
kidney disease. Kidney Int 2005;67(3):1047-1052.  

12. Hoogwerf, BJ, Nuttall, FQ. Long-term weight regulation in treated 
hyperthyroid and hypothyroid subjects. Am J Med 
1984;76(6):963-970.  

13. Garrow JS. Obesity: Epidemiology of Obesity in the UK. Obesity: 
the Report of the British Nutrition Foundation Task Force, 1st 
edn. pp23±36. Blackwell Science; 1999. Oxford, UK. 

14. Dale, J, Daykin, J, Holder, R, Sheppard, M, Franklyn, J. Weight 
gain following treatment of hyperthyroidism. Clin Endocrinol (Oxf) 
2001;55(2):233-239.  

15. Reid, JR, Wheeler, SF. Hyperthyroidism: diagnosis and 
treatment. Am Fam Physician 2005;72(4):623-630.  

16. Singh, PA, Bobby, Z, Selvaraj, N, Vinayagamoorthi, R. An 
evaluation of thyroid hormone status and oxidative stress in 
undialyzed chronic renal failure patients. Indian J Physiol 
Pharmacol 2006;50(3):279.  

17. Faix, J, Thienpont, LM. Thyroid-stimulating hormone. Why efforts 
to harmonize testing are critical to patient care. Clin Lab News 
2013;39:1-7.  

18. Rafat, MN, Alsayyad, MM, El Ghannam, MZ, Rafat, MES. Study 
of Serum Uric Acid level in Thyroid Disorders. Egypt J Hosp Med 
2019;77(6):5853-5857.  

19. Rajagopalan, B, Dolia, PB, Arumalla, VK, Seshadri Reddy, V. 
Renal function markers and thyroid hormone status in undialyzed 
chronic kidney disease. Al Ameen J Med Sci 2013;6(1):70-4.  

20. Lippi, G, Montagnana, M, Targher, G, Salvagno, GL, Guidi, GC. 
Relationship between thyroid status and renal function in a 
general population of unselected outpatients. Clin Biochem 
2008;41(7-8):625-627.  

21. Diekman, M, Harms, M, Endert, E, Wieling, W, Wiersinga, W. 
Endocrine factors related to changes in total peripheral vascular 
resistance after treatment of thyrotoxic and hypothyroid patients. 
Eur J Endocrinol 2001;144(4):339-346.  

22. Schmid, C, Brandle, M, Zwimpfer, C, Zapf, J, Wiesli, P. Effect of 
thyroxine replacement on creatinine, insulin-like growth factor 1, 
acid-labile subunit, and vascular endothelial growth factor. Clin 
Chem 2004;50(1):228-231.  

23. Klein, I, Ojamaa, K. Thyroid hormone and the cardiovascular 
system. N Engl J Med 2001;344(7):501-509.  

24. Singer, MA. Of mice and men and elephants: metabolic rate sets 
glomerular filtration rate. Am J Kidney Dis 2001;37(1):164-178.  

25. Camacho, Gd-R, Ceballos, LT, Angelín, BP, Moreno, JAR, Nieto, 
MLH, González, JR. Renal failure and acquired hypothyroidism. 
Pediatr Nephrol 2003;18(3):290-292.  

26. Van Welsem, M, Lobatto, S. Treatment of severe hypothyroidism 
in a patient with progressive renal failure leads to significant 
improvement of renal function. Clin Nephrol 2007;67(6):391.  

27. Den Hollander, JG, Wulkan, RW, Mantel, MJ, Berghout, A. 
Correlation between severity of thyroid dysfunction and renal 
function. Clin Endocrinol (Oxf) 2005;62(4):423-427.  

28. Hird, RB, Crawford Jr, FA, Mukherjee, R, Zile, MR, Spinale, FG. 
Effects of protamine on myocyte contractile function and β-
adrenergic responsiveness. Ann Thorac Surg 1994;57(5):1066-
1075.  

29. Basu, G, Mohapatra, A. Interactions between thyroid disorders 
and kidney disease. Indian J Endocrinol Metab2012;16(2):204.  

30. Torkian, P, Mansournia, MA, Mansournia, N. Evaluation of 
biochemical markers of kidney function in patients with 
subclinical hypothyroidism in comparison with euthyroid people. 
J Family Med Prim Care 2020;9(8):4234 

 


