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Abstract

The present study aims at assessing the effects of chronic kidney disease (CKD) on thyroid hormone and
leptin by evaluating the level of: leptin hormone along with thyroid hormone in CKD patients. The study has
been conducted on 70 subjects, 50 patients with an age range between 20-50 years (25 males and 25 females)
who were diagnosed to have CKD stage-5, and 20 normal controls whose ages ranged between 20-48 years (10
males and 10 females), who attended the Nephrology and Transplant Center in Medical City of Baghdad- Iraq
from April 2018 to July 2018. The study showed a highly significant (P<0.01) increase in TSH level in CKD
patients in comparison with controls. While T3 and T4 levels observed highly significant decrease (P<0.01) in
CKD patients in comparison with their control groups; on the other hand, in Leptin levels, it has been
demonstrated a highly significant (P<0.01) increase in CKD patients compared to the controls. Also there was a
significant (P<0.05) positive correlation between TSH and Leptin, while the results showed a highly significant
(P<0.01) negative correlation between T3, T4 and Leptin. To conclude, this study confirms that thyroid
dysfunction and hyperleptinemia have been found to be very common in CKD patients and reveals the

significant association between CKD progression and thyroid dysfunction and hyperleptinemia.
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Introduction

Chronic kidney disease is a common outcome of
various Kidney diseases that cause a series of
refractory complications, which leads to great
economic burdens on patients (1). The thyroid gland
located at the interior part of the neck, secretes two
major hormones T4 and T3, respectively that have
many actions including metabolism, development,
protein synthesis, and the regulation of many other
important hormones (2). Thyroid epithelial cells are
arranged in spheres called thyroid follicles in which
thyroid hormone is synthesized by the iodination of
tyrosine residues in the glycoprotein thyroglobulin
(3). Kidneys are involved in the metabolism and
elimination of thyroid hormones, CKD affects thyroid
function in many ways, including low circulating
thyroid hormone levels, altered peripheral hormone
metabolism, insufficient binding to carrier proteins,
reduced tissue thyroid hormone content and altered
iodine storage in the thyroid gland, thus, in CKD,
thyroid hormone metabolism is impaired (4,5).

Leptin is a peptide hormone, produced in adipose
tissues, plays an important role in regulating food
consumption and energy expenditure (6). There is an
increasing interest in the relationship between
adipokines secreted by adipose tissues and kidney
disease (7). Elevated leptin levels have been
constituently shown to be associated with CKD in
public population as well as among diabetic and
obese non diabetic patients (8). Although leptin is a
16 KDa molecule that execrated by the kidney, the
relative contribution of decreased renal clearance to
total serum leptin is not known, increased production
is an associated potential causes of hyperleptinemia in
CKD (9,10).

Material and Methods:

This study was carried out at Nephrology and
Transplant Center in Medical City of Baghdad- Iraq
from April 2018 to July 2018. The study included two
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groups: patients and control groups. Patients group
included 50 that were diagnosed to have end stage
renal diseases, their ages ranged between 20-50 years
(25 males and 25 females), those patients diagnosed
by the consultant medical staff at the clinic.
Concerning patients who were pregnant with history
of hyper or hypothyroidism or who were on or
underwent previous dialysis were excluded. The
control groups were 20 whose ages ranged between
20-48 vyears (10 males and 10 females). Blood
samples were collected from all groups for estimation
of TSH, T3,T4 and leptin. Thyroid hormones were
estimated in serum of all subjects by using an
automated quantitative COBAS e411 test (from
Roche company, Germany). While serum Leptin was
measured by ELISA wusing a kit supplied by
Demeditec Diagnostics GmbH- Germany. The
Statistical Analysis System- SAS (2012) program was
used to affect different factors in study parameters.
Results
The main findings of this study are as follows:

Table 1 displays that TSH level in patients group
(12.12 £ 1.97) showed a high significant elevation
(P<0.01) in comparison with control (1.73 = 0.24),
while T3 level showed a highly significant reduction
(P<0.01) in CKD group (0.970 + 0.05) in comparison
with control (1.43 £ 0.11), also T4 (6.81 = 0.32)
showed a highly significant reduction (P<0.01) in
CKD groups when compared with control group (9.21
+0.25).

Table 1. Comparison the levels of TSH, T3 and T4
between the patients and healthy (control)groups

Group Thyroid function tests (Mean +
SE)
TSH T3 T4
mu/ml ng/ml mg/dl
Patients 12.12 0.970 6.81 +
(N. 50) 1.97 +0.05 0.32
Control 173 % 143 + 921 +
s (N. 25) 0.24 0.11 0.25
T-Test 6.256 ** 0.229 1.059
** **
P-value 0.0015 0.000 0.000
1 1

** (P<0.01): Highly Significant

The observed results in Table 2 shows a
highly significant increase in Leptin levels in the
majority of the patients with CKD inspected in this
study in respect to the patients whose mean level was
(167.70 £ 12.71) as compared to the mean level in
control (99.12 + 16.41pg/ml). Statistical analysis

revealed that there are significant differences with
probability (P <0.01).

Table 2. Comparison of Leptin level between
patients and control groups.

Group Leptin ng/ml
Mean = SE
Patients 167.70 £ 12.71
Control 99.12 +16.41
T-Test 45,19 **
P-value 0.0035

** (P<0.01): Highly Significant

The findings in Table 3 indicate a correlation
coefficient between thyroid hormone and other
parameters in this study. As it showed positive
correlation between TSH and Leptin, and there is a
negative correlation between T3 and Leptin. In
addition, there was a negative correlation between T4
and Leptin.

Table 3. Correlation coefficient between TSH, T3,
T4 and Leptin

Correlation  coefficient-r
Parameters and Level of significant
TSH T3 T4
Leptin 0.25 -0.38 -0.27
NS
Discussion:

Reports suggest that progression of CKD is
associated with having a number of complications,
including thyroid dysfunction (4). Impairment in
kidney function leads to disturbed thyroid physiology,
all levels of the hypothalamic pituitary thyroid axis
may be involved, including alterations in hormone
production, distribution, and excretion (11). Leptin is
linked to the development of CKD in the absence of
obesity, as patients with ESRD have an estimated 4-
7.5 fold increase in plasma leptin concentration
(hyperleptinemia) compared with healthy control
subjects (12).

The present study showed a high significant
(P<0.01) elevation in serum TSH levels in CKD
patients when compared to control group. Another
study is in agreement with this study and this may be
attributed to the fact that TSH elevation may be due
to elevation of the TRH from the hypothalamus (13)
and intact thyroid pituitary axis (14). These finding
are similar to the results from (15), who showed
significant increase in the level of TSH in the CKD
patients compared with the controls. In the existing
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study, serum T3, T4 levels revealed a high significant
(P<0.01) decrease in CKD patients as compared with
control group, the similar result reported by many
other authors (11, 16, 17). The result of current study
is in conflict with study done by Khatiwada et al.,
(18), who observed decreasing trend for T3 and T4
levels (though the decrease was not significant), and
increasing trend for TSH level (significant rise) across
CKD stages 3-5, which suggest that TSH level
increases with the progression of renal impairment.

From the various studies, it has been suggested
that this thyroid profile derangements were part of
body adaptation mechanism to conserve energy (2).
In light of these findings, a high rate of abnormal
thyroid hormone profile in CKD patients ,as
observed in this study, may be due to excess iodine
nutrition or iodine deficiency, or prevalence of
thyroid autoimmunity in study population and the
presence of subjects with non-thyroidal illness.

The results of this study were in agreement with
the results found by Aminzadeh et al., (19), who
showed increased serum Leptin level in patients with
CKD compared to control and concluded exposure to
uremic plasma induces exuberant release of leptin that
is coupled with avid uptake of TNF-a by visceral
adipocytes. Plasma leptin concentration increased in
patients with CKD as its clearance was decreased in
the failing kidney, and this increased level was
positively correlates with CKD severity (20, 21).
Other studies have also reported similar findings such
as (22), who approved that Leptin was markedly
elevated in patients with CKD.

The association between leptin and thyroid
hormone has been assessed in several studies, but
conflicting results have been reported. The present
study showed not significant negative correlation
between leptin and T3, T4 and not significant positive
correlation with TSH. This result was in agreement
with many others studies which reported the same
result (23, 24, 25). In a study done by Hsieh et al.,
(26), on evaluation of leptin serum concentrations in
patients with abnormal thyroid function, it seems that
leptin level increased in patients with low T3,T4
levels and elevated levels of TSH , and this finding is
in agreement with the results of this study. In another
study by Corbetta et al., (27), showed that there was
no correlation between thyroid hormones and leptin
and this result showed a disagreement with the results
of this study. The findings of a study done in Iraq by
Ibrahim et al., (28), showed that leptin hormone was
not significantly correlated with thyroid hormone
function. This might be explained by the limited

number of participants and lack of over weigh and
obese participants included.

Conclusions:

This study confirms that thyroid dysfunction and
hyperleptinemia have been found to be very common
in CKD patients and reveals the significant
association between CKD progression and thyroid
dysfunction and hyperleptinemia.
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