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ABSTRACT

Objectives: This study was done to find out the effect of
chronic kidney disease on thyroid functional status. Kidneys
normally play an important role in the metabolism,
degradation and excretion of thyroid hormones. Therefore,
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. As a result,
abnormalities in thyroid function tests are common in
chronic kidney disease (CKD).

Materials And Methods: A total of 100 patients suffering from
different stages of chronic kidney disease were included for
this study during the period of January 2010 to December
2010 at the Centre for Nuclear Medicine & Ultrasound,
Rajshahi, Bangladesh.

Results: This study showed high prevalence of primary
hypothyroidism (11%), low T3 syndrome (45%) and
subclinical hypothyroidism (5%) in chronic kidney disease
patients. Furthermore, there is an increasing trend of
decreased thyroid functional status along with decrease of
estimated GFR (eGFR).

Conclusions: Chronic kidney disease impairs thyroid
functional status in different ways. Thyroid functional status
evaluation is recommended in each and every patient of
CKD. That can reduce the morbidity and mortality rate of
CKD patients as well as reduce the social burden and health

expenditure.
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INTRODUCTION

Chronic kidney disease is an increasing health problem
throughout the world including Bangladesh. It is a long-
standing, progressive deterioration of renal function (1).
The kidney normally plays an important
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role in the metabolism, degradation and excretion of
All the
hypothalamic-pituitary-thyroid axis may be involved,

several thyroid hormones. levels of

including alterations in  hormone  production,
distribution, and excretion. As a result, abnormalities in
thyroid function tests are frequently encountered in
uremia (2,3). End-stage renal disease (ESRD) alters the
hypothalamic-pituitary-thyroid  hormone axis in
addition to the peripheral thyroid hormone metabolism.
Among thyroid hormones, triodothyronine (T3) is the
most metabolically active thyroid hormone and can be
reduced in ESRD patients even with a normal TSH
level. In general, reduced T3 levels in ESRD patients
are due to the decreased peripheral tissue conversion of
T4 into T3, while thyroid gland production of T3 is
normal and T3 clearance rates are normal or decreased,
as in other non-thyroidal illnesses (4). Most patients
with end-stage renal disease have decreased plasma
levels of free triiodothyronine (FT3), which reflect
diminished conversion of thyroxine (T4) to T3 in the
periphery (5). This abnormality is not associated with
increased conversion of T4 to the metabolically inactive
reverse T3 (rT3), since plasma rT3 levels are typically
normal. This finding differentiates the uremic patient
from patients with chronic illness in which the
conversion of T4 to T3 is similarly reduced, but the
generation of rT3 from T4 is enhanced. In addition to
decreased production, low levels of total T3 also may
reflect reduced protein binding(6). The kidney normally
contributes to the clearance of iodide from the body.
With advancing renal failure iodide excretion is
diminished leading sequentially to an elevated plasma

inorganic iodide concentration and
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an initial increment in thyroidal iodide uptake. The
ensuing marked increase in the intrathyroidal iodide
pool results in diminished uptake of radiolabeled iodide
by the thyroid in uremic patients. Increases in total
body inorganic iodide can potentially block thyroid
hormone production (the Wolff Chaikoff effect) (7,8).
Chronic renal failure affects thyroid function in
multiple ways, including low circulating thyroid
hormone concentration, altered peripheral hormone
metabolism, disturbed binding to carrier proteins,
possible reduction in tissue thyroid hormone content,
and increased iodine store in thyroid glands

(9). The objective of the present study was to see the
relationship between chronic kidney disease and
thyroid functional status and also to see the effect of
CKD on thyroid hormonal status and to stratify the
severity of renal disease by eGFR and to correlate

stages of CKD with serum FT3, FT4 and TSH level.
MATERIALS AND METHODS

It was a cross sectional study which was carried out at
Institute of Nuclear Medicine & Allied Sciences
INMAS, Rajshahi and Nephrology Department of
Rajshahi Medical College Hospital during the period of
January 2010 to December 2010. A total of 100
samples were taken for this study. Patients with all
stages of CKD between age of 20 to 60 years were
included and patients undergoing treatment for thyroid
diseases, with chronic liver disease were excluded.

Estimation of GFR: GFR is estimated by serum
creatinine based Modification of Diet in Renal
Disease (MDRD) formula. Simplified MDRD
equation: eGFR (ml/min/1.73m2) = 186.3 x (serum
creatinine in mg/dl) -1.154 x (age in years)-0.203 x
(0.742 if female) x (1.21 if African American). The
MDRD equation was published in 1999 (10) and is
widely used in clinical practice and epidemiologic
studies (11) Serum FT3 and FT4 were estimated by
radioimmunoassay (RIA) and Serum TSH was
estimated by Immunoradiometric assey (IRMA).
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RESULTS

A total of 100 patients of CKD of different age
groups were enrolled for this study. Out of them 11%
of the patients were between the age of 20-29 years,
20% between 30-39 years, 33% between 40-49 years
and 36% between the ages of 50-60 years. Mean age
of the patient was 44.42+12.42 years of age, 63%
were male and 37% were female giving a male:
female ratio of nearly 1.7: 1 (Table-1).

Table-1: Distribution of patients according to
staging of CKD

Staging | Estimated GFR (eGFR Total Percentage

of CKD ml/min/1.73 m2) Number of
paticnts

Stage-1 290 2 2%
Stage-TT 60-89 6 6%
Stage-1I1 | 30-59 13 13%
Stage-IV 15-29 31 31%
Stage-V <15 48 48%

Total 100 100%

Table 2: Distribution of patients according to
thyroid functional status

Thyroid status Total Percentage
Number of (%)
patients
"~ Hypolbywoidism | I 1%

Subclinical hypothyroidism 5 5%
Low FT3 45 45%

Normal Functioning 39 39%

Total 100 100%

Table 2: shows that out of 100 CKD patients of
different stages Il (11%) were suffering from
primary hypothyroidism, 5 (5%) were from
subclinical hypothyroidism and 45 (45%) were from
low T3 syndrome and rest 39 (39 %) patients were
free from any thyroid abnormality.

Table 3: Summary of the distribution of CKD
patients of different stages suffering from
different thyroid illnesses.

Stages | Hypothyroid | Subclinical | LowFT3 | Normal | Total Pt
ism hypothyroidism
1 0(0%) 0(0%) 0(0%) | 2(100%) | 2(2%)
11 0(0%) 0(0%) 3(50%) | 3(50%) 6(%)
m | 3(23.1%) 1(7.7%) 430.8%) | 5(38%) | 13(13%)
I\ 3(9.7%) 1(3.2%) 11(35.5%) | [6(51.6%) | 31(31%)
v 5(10.4%) 3(02%) | 27(56.2%) | 13(27.1%) | 48(48%)
Total | 11(11%) 5(5%) 45(45%) | 39(39%) | 100(100%)
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Among 100 CKD patients; 2 (2%) were of stage-I, 6
(6%) in stage-11, 13 (13%) were stage — 111, 31 ( 31%)
were stage -1V, and 48 (48%) were in stage -V.
Highest incidence of thyroid abnormality was seen in
stage —V but no thyroid illness was seen in stage-I. In
stage — V, out of 48 patients 5 (10.4%) were suffering
from hypothyroidism, 3 (6.2%) were subclinical
hypothyroidism, 27 ( 56.2%) were low T3 syndrome. In
stage — 1V, out of 31 patients 3 (9.7%) were diagnosed
1 (3.2%) were

hypothyroidism and 11 ( 35.5%) were

subclinical
low T3
syndrome. In stage-Ill, out of 13 patients 3 ( 23.1%)

as hypothyroidism,

were suffering from hypothyroidism, 1 (7.7%) were
subclinical hypothyroidism and 4 ( 30.8%) were low T3
syndrome. In stage —II, out of 6 patients only 3 (50%)
had low T3 syndrome (Table-I1I).

DISCUSSION

Chronic kidney disease is a worldwide public health
problem. They are the 12th cause of death and 17th
cause of disability respectively (WHO, 2004). CKD
involves multiple systems of body. It affects thyroid
function
hormone metabolism, decrease binding of thyroid
hormones by transport proteins and
peripheral conversion of T4 to T3. Serum FT3, FT4
and TSH were estimated among study
population. It was a cross sectional study which was
Medicine Allied
Sciences, Rajshahi and Nephrology department of
Rajshahi Medical College Hospital, Rajshahi. All
data were collected using standarad questionnaires
which addressed all variables of interest.

in multiple ways including peripheral

impaired

level

done at Institute of Nuclear

In current study, mean age of the patients was 44.42 +
12.42 yrs. Among them 11% were between the age of
20-29 yrs, 20% between 30-39 yrs, 33% were between
40-49 yrs and 36% between 50-60 yrs. Among all the
patients 63% were male and 37% were female giving
rise to a male:female ratio of nearly 1.7:1. In this study,
mean + SD of serum FT3 was 2.42
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+/- 1.1 pmol/L, serum FT4 was 17.34+/-4.50 pmol/L
and Serum TSH level was 3.50 + 3.73 mIU/L, where
normal range of FT3 = 2.80-9.50 pmol/L, FT4 =
9.50-25.50 pmol/L and TSH level = 0.30-5 mIU/L.
In this study out of 100 patients of chronic kidney
disease 2 (2%) were within stage-l, 6(6%) of stage-
Il, 13 (13%) were of stage — IlI, 31 (31%) of stage-
IV and 48(48%) were of stage — V. A total of
61(61%) patients of CKD were suffering from
different thyroid abnormalities. Among total patients
of thyroid illness 61, 11 (11%) were suffering from
primary hypothyroidism, 5(5%) were subclinical
hypothyroidism and 45 (45%) were of low T3
syndrome.

Among 11(11%) of total hypothyroid patients 3(27.3%)
were in stage —I1l, another 3 (27.3%) were in stage-1V
and rest 5(45.4%) were of stage —V, but no patients of
stage-1 and stage-1l were suffering from primary
hypothyroidism.  Among 5(5%) of subclinical
hypothyroidism 1(20%) of stage-11l, another 1(20%)
were of stage-1V and rest 3 (60%) were stage-V but no
patient of subclinical hypothyroidism was found in
stage —I and Il. Among 54 (54%) of Low T3 syndrome
3(5.5%) were of stage —II, 4(7.4%) were of stage-Ill, 11
(20.4%) were of stage-1V and rest 27 (66.7%) were of
stage —V but not patient of stage-l was suffering from
low T3 syndrome. This study recommends that
prevalence of thyroid diseases were found to be
increased according to the severity of CKD. In 1984 it
was also reported that higher prevalence (5%) of
hypothyroidism in patients with terminal renal failure in
comparison with that in hospitalized patients with
normal renal function (12). It was noticed that the
prevalence of subclinical and clinical primary
hypothyroidism increased progressively with lower
levels of kidney function in a nationally representative
cohort of US adults. Among these participants, more
than 20% of those with an eGFR<60 mil/min/1.73m2

had clinical or subclinical hypothyroidism.
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Song et al; hypothesized that the prevalence of low
T3 syndrome would be increased according to the
increase of CKD stage. There was an increasing
trend form the population of low T3 according to the
increase of CKD stage. This study showed that low
T3 syndrome was highly prevalent in CKD and was
a remarkable finding in early CKD. Furthermore,
serum T3 levels were associated with severity of
CKD in normal TSH level(13).

In this study only FT3 and FT4 levels were measured
but total T3 and T4 levels were not measured. In
future total T3 and T4 level should be measured to
assess the peripheral conversion of T4 to T3. This is
a small scale study, however this study provides a
guideline for the diagnosis and management of the
patients of CKD associated with thyroidal illness.

CONCLUSION

This study showed that high prevalence (11%) of
primary hypothyroidism, low T3 syndrome (45%)
and subclinical hypothyroidism (5%) in CKD and
was a remarkable finding in CKD. Furthermore,
there is an increasing trend of low serum FT3 levels
(low T3 syndrome), Subclinical hypothyroidism and
primary hypothyroidism according to the severity of
CKD. So thyroid functional status should be
evaluated in each and every patient of CKD
especially of stage-Ill, IV and V that can reduce the
morbidity and mortality rate of CKD patients as well
as reduce the social burden and health expenditure.
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