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ABSTRACT

Thyroid disorders are common in chronic kidney disease. The aim: The purpose of this study was to compare thyroid gland disorders among
healthy participants and renal transplant patients and to assess the duration of dialysis on thyroid disorders before transplantation. Material and
methods: Prospective study during 12 months period included 80 participants divided into two groups. Study group of 40 patients with trans-
planted kidney was divided in two subgroups, according to the time spent on dialysis (i.c. under and over 72 months). The control group included
40 healthy participants. The exclusion criteria was represented by the previous thyroid disorders and systemic illnesses and treatment with drugs
that interfere with thyroid function (amiodarone, propranolol, lithium). The blood samples were taken for standard laboratory analysis, total
thyroid hormone levels. Serum level of free thyroxine (T4) and free triiodothyronine ('T3) were assayed by RIA using commercially available kits.
Subclinical hypothyroidism is defined by the finding of clevated thyroid-stimulating hormone (TSH) > 4.4 mmol/L and normal values of T3 and
T4. Results: The relative distribution of the functional thyroid disorders is statistically significantly higher in the experimental group: the low T3
syndromein 12.5% (n = 5) patients (p = 0.017); low T4 syndrome in 7.5% (n = 3) patients (p = 0.072) and subclinical hypothyroidism in 17.5% (n
=7) patients (p = 0.021). There is statistically significant difference in the relative representation (percentage) between respondents to 72 months
and respondents over 72 months duration of hemodialysis, namely: low T3 syndrome, which is a higher percentage was recorded in patients up
to 72 months duration of dialysis (19.23%), then subclinical hypothyroidism where a greater percentage recorded in subjects over 72 months
duration of dialysis (35.71%) before transplantation. Conclusion: Considering that we are found in kidney transplant patients a significant link
of subclinical hypothyroidism with decreased level of T3 and higher incidence of low T3 syndrome, which are associated with increased cardio-
vascular mortality and morbidity, and act as markers of survival patients after transplantation, it is necessary to conduct a periodically measuring
levels of T3, T4 and TSH in these patients in order to assess the relationship between thyroid dysfunction and mortality risk in this population.
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1. INTRODUCTION

disease (CHD), heart failure. It was also observed also that

Chronickidney disease (CKD) are accompanied by numer-
ous metabolic and hormonal disorders which include thyroid
function (1).

Subclinical hypothyroidism is defined biochemically as a
normal serum free thyroxine (T4) concentration in the presence
of an elevated serum thyroid-stimulating hormone (TSH) con-
centration. Some patients with subclinical hypothyroidism may
have vague, non-specific symptoms suggestive of hypothyroid-
ism, but attempts to identify patients clinically have not been
successful (1,2). Thus, this disorder can only be diagnosed on
the basis of laboratory test results. A substantial proportion of
patients with subclinical hypothyroidism eventually develop
overt hypothyroidism.

Subclinical hypothyroidism may be associated with an in-
creased risk of cardiovascular disease (CVD), e.g. chronic heart
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thyroid dysfunction has a significant impact on renal function
or disruptive glomerular and tubular function and mineral
metabolism. Hypothyroidism was accompanied by a decrease
in glomerular filtration rate, hyponatremia and impaired abil-
ity excretion of water (3). Some authors have demonstrated that
thyroid dysfunction accelerates and exacerbates pre-existing
CKD (4). Level of serum thyroid stimulating hormone (TSH)
isusually normal or elevated in CKD, but has reduced response
to its releasing hormone (TRH) (3,4,5). In CKD are also dis-
turbed circadian rhythm of TSH and TSH glycosylation (6).
Recent studies have shown the prevalence of subclinical
hypothyroidism in 7% of patients with an estimated GFR >
90 mL/min/1.73m?, which increases to 17,9% in patients with
GFR <60 mL/min/1.73m?. The prevalence of subclinical hypo-
thyroidism in relation to the general population is 9.6% (7,8),
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higher in women and it is linked to an increased frequency of
high titer of anti-thyroid antibodies (9).

Subclinical primary hypothyroidism in a number of studies
was associated with cardiovascular risk (10, 11, 12, 13). Slight
changes in the level of TSH can accelerate the development of
atherosclerosis in the general population (14). Various authors
were reported that subclinical hypothyroidism can induce
deterioration of systolic and diastolic heart function, beside
traditional risk factors for cardiovascular disease, including
blood pressure, lipid profile and endothelial dysfunction (15, 16,
17, 18). Subclinical hypothyroidism was identified as a strong
predictor of all-cause mortality in patients with chronic renal
failure and risk factor for nephropathy and cardiovascular events
in patients with type 2 diabetes (19).

It had been observed also that thyroid dysfunction had a
significant impact on renal function and disruption of glo-
merular and tubular function either metabolism of electrolytes
and water. Hypothyroidism was accompanied by a decrease in
glomerular filtration rate, hyponatremia and impaired ability
excretion of water (20). Some authors have demonstrated that
thyroid dysfunction accelerated and exacerbated pre-existing
CHD (21).

According to previous researches, the most common thyroid
imbalance in renal transplant patients is a low T3 syndrome
with FT3 levels generally within the normal limits (22). This
reduction is associated with reduced peripheral conversion of
T4 to T3, systemic acidosis, the length of dialysis and markers
of endothelial dysfunction and inflammation (23,24, 25). Total
and free T3 are acting as markers of survival after renal trans-
plantation (26). Finally, there are reports which concluded that
low serum T3 levels before renal transplantation are associated
with decreased graft survival (27).

Targher and associates (28) have shown that patients with
chronic renal failure with GFR <60 mL/min/1.73 m? who not
require dialysis treatment had subclinical hypothyroidism in
10.7% of cases, while 23.3% of cases had elevated anti-thyroid
antibodies. In the analysis of subgroups stratified according to
TSH and thyroid antibody titers it was observed greater decline
in GFRin relation to the increase in TSH, as well as the increase
in titer of anti-thyroid antibodies.

TSH levels according to several study results in patients with
CKD are not uniform.

2. RESEARCH GOALS

The aim of this study was to compare types and incidence of
thyroid biochemical disorders among healthy participants and
renal transplant patients and to assess if it is associated with the
duration of dialysis before transplantation.

3. MATERIALS AND METHODS

A prospective single center study in 12 months period in-
cluded 40 stabile a sample of 80 patients divided into two groups,
test and control. In the study group is 40 stable patients with
transplanted kidney of which 26 respondents forms a subgroup
with duration of hemodialysis to 72 months and 14 patients
forms a subgroup with duration of dialysis over 72 months be-
fore transplantation. In the control group are 40 patients with
normal renal function.

Exclusion criteria were previous thyroid disorders, systemic
illnesses, critically ill patients, acute inflammatory diseases.
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The values of T3, T4, TSH were measured on the device
Abbott Architect i2000. Reference values for TSH are 0.35
to 4.94 mIU/mL. Reference values for T4 are from 63.06 to
150.58 nmol/L, and for T3 are from 0.44 to 0.89 nmol/L. FT4
and FT3 were determined by radioimmunoassay RIA using
commercial kits available. The reference values are: FT3 from
2.5 t0 5.8 nmol/L, FT4 from 11.5 to 23 pmol/L. Subclinical
hypothyroidism is defined by the finding of elevated TSH>
4.4 mmol/L and normal values of T3 and T4 (29). Clinical
hypothyroidism is defined by the finding of TSH >10 mmol/L
and a decreased level of T3 and T4 (29). Low T3 syndrome is
defined by finding T3 <0.89 nmol/L, a low T4 syndrome by
finding T4 <63.06 nmol/L and high T4 syndrome by findings
T4 >150 nmol/L (30).

Statistical analysis

Data are expressed as means + standard deviations. Statis-
tical differences in the variables were tested using parametric
and non parametric tests where appropriate. The relationship
between tested variables was assessed using Spearman correla-
tion coefficients. P values less than 0.05 were considered statis-
tically significant. Data processing software package was used
SPSS for Windows.

4. RESULTS

Results presented in Table 1 show that the average age of
the experimental group was 53.28 years with an average devia-
tion of 11.76 years, while the average age of the control group
was 49.43 years with an average deviation of 7.80 years. Based
on the calculated value of p >0.05, we conclude that there is
no statistically significant difference in mean age between the
experimental and control groups (Table 1).

Experimental

Gender group Control group TOTAL

f % f % f %
Men 18 45.00 20 50.00 38 47.50
Women 22 55.00 20 50.00 42 52.50
Total 40 100.00 40 100.00 80 100.00

Table 1. Number of subjects by gender and belonging to the groups
Undefined renal disease was the most common underlying
cause of CKD (47%), followed by chronic glomerulonephritis
(25%). Diabetic nephropathy and polycystic renal disease were
presented in 15% and 13% of patients respectively (Table 2).

PRIMARY DISEASE Number of Percentage structure of
respondents respondents

Undefined renal disease 19 47.5

Diabetic nephropathy 6 15

Polycystic renal disease 5 12.5

Chronic glomerulonephritis 10 25

TOTAL 40 100

=12.20;v = 3; p = 0.006

1ible 2. Number and percentage structure of the subjects according to the
primary disease

It was found that the relative distribution of the thyroid
functional disorders were statistically significantly higher in the
experimental group. Thus it was confirmed the low T3 syndrome
in 12.5% (n = 5) subjects (p = 0.017); low T4 syndrome in 7.5%
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(n = 3) patients (p = 0.072) and subclinical hypothyroidism in
17.5% (n = 7) of subjects (p = 0.021), (Table 3).

Experimental ~ Control
Functional disorders group group TOTAL
of thyroid gland P m Experimental
f % f % f % m Control
Without disorder 22 55.00 35 90.00 58 7250 0.001
Low T3 syndrome 5 12.50 0 0.00 S 6.25 0.017
High T4 syndrome 0 0.00 1 2.50 1 1.25 0.311
Low T4syndrome 3 750 0 000 3 375 0072 Figure 1. Structure of subjects by thyroid function disorders according to
f(‘)‘izcii:;ml bypothy- 1750 1 250 8 1000 0021 duration of bemodialysis
Clinical hypothy- The results of our study showed that the relative distribution
ypothy 2500 0 000 2 250 0147 Y
roidism ' ' i ) of the thyroid functional disorder were statistically significantly
f;t’;ii:lical hyperthy- 500 0 500 3 375 05ss higher in the experimental group than in control group. The

40 100.00 40  100.00 80 100.00

Tible 3. Absolute and relative frequency of functional disorders of thyroid
dland

The research included 40 patients, of which 26 respondents
forms a group with duration of hemodialysis to 72 months
and 14 patients forms a group with duration of dialysis over 72
months. The remainder of this paper examines the dysfunc-
tion of the thyroid gland in the above groups of respondents.
The results that were obtained during the study are shown in

the Table 4.

Functional dis- To 72 months  Over 72 months  Total
orders f % f % f %
Without disorder 15 57.69 7 50.00 22 55.00
Low T3 syn- 5 1923 0 000 5 1250
dfomc

High T4 syn- 0 000 0 0.00 0 000
drome

Low T4 syn- 2 769 1 7.14 3750
drome

Subclinical hypo- 769 S 3571 7 17.50
thyroidism

Clinicalhypochy- 385 1 714 2 500
roidism

Subclinical hyper- 385 0 0,00 1 250
thyroidism

Total 26 100.00 14 100.00 40 100.00

Tible 4. Absolute and relative frequency of functional disorders of thyroid
dland

It was found a statistically significant difference in the relative
representation (percentage) between patients up to 72 months
and patients over 72 months duration of hemodialysis. Low T3
syndrome was found in patients up to 72 months dialysis dura-
tion in 19.23% cases. Subclinical hypothyroidism was found in
higher percentage in patients who were over 72 months dialysis
duration (35.71%), (Figure 1).

5. DISCUSSION

The concept of subclinical hypothyroidism was given the
importance in the last few decades, with improved methods to
detect slight changes in thyroid function tests. TSH levels ac-
cording to several study results in renal transplant patients are
not uniform. In some studies were not found significant dif-
ferences in mean TSH levels among transplanted and healthy

subjects (31).
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low T3 syndrome was found in 12.5% patients (p = 0.017),
low T4 syndrome in 7.5% patients (p = 0.072) and subclinical
hypothyroidism in 17.5% of patients (p = 0.021).

Our study found that low T3 syndrome presented in 19,23%
patients who underwent hemodialysis up to 72 months, while
subclinical hypothyroidism was presented in higher percentage
in patients who were on hemodialysis treatment more than 72
months (35.71%).

Undefined renal disease was the most common underlying
cause of CKD (47%), followed by chronic glomerulonephritis
(25%). Diabetic nephropathy and polycystic kidney disease was
presented in 15% and 13% of patients, respectively.

Function disorders and thyroid gland in CHD are common
but unrecognized problem. Songet associates (32) examined the
prevalence of decreased T3 levels in patients in different stages
of CHD. This retrospective study included 2.284 patients with
normal TSH level, and it concluded that in these patients, there
isa positive correlation between GFR and the level of T3 which
is in accordance with our study.

In study of Conchol et associates (33) were included 3.089
adult renal transplant patients with conclusion that subclini-
cal primary hypothyroidism was relatively common in these
patients (18%) and was positively correlated with decline in
GFR. Concomitant diseases of the thyroid gland in patients
after renal transplantation have been identified as a strong risk
factor for cardiovascular disease and a predictor of all-cause
mortality, which is a major health and financial problem (34).

6. CONCLUSION

The results of this study showed that functional thyroid
gland disorders were more common among renal transplant
patients compared with healthy subjects, and reveal their link
with time on dialysis. We found a significantlink of subclinical
hypothyroidism with decreased level of T3 and higher incidence
oflow T3 syndrome in the transplant renal patients compare to
control group. It is necessary to screen thyroid hormone levels
in these patients periodically in order to check thyroid gland
function and to assess the relationship between thyroid dysfunc-
tion and mortality risk.
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