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ABSTRACT
Background

Thyroid disorders are one of the most common emdediseases which affect the physiological fugtig of the
body, mainly affecting the cardiovascular and thieat system. Hypothyroidism influences the metabpdithways, RAS
system and causes hemodynamic changes leadingdteceae renal plasma flow and glomerular filtratioater
Hyperthyroidism increases purine turnover. Consatiyethere occurs a rise in Serum urea, creatiring uric acid
levels. The study was conducted in Department otBemistry, Govt. Medical College, and Kota anadated group of
hospitals. The duration of the study was Januafyp20 October 2015.Levels of Serum TSH, Urea, @rieet and Uric

acid were measured. A total of 180 patients of &gdween 25 — 60 years were included in the study.
Method

The estimation of TSH was done by chemilumineseeimc Hormonal Assay Lab, and levels of serum urea,
creatinine and uric acid were measured by fullyaurialyzer EM360 in Biochemistry Lab, DepartmenBaichemistry,
Govt. Medical College, and Kota. Among the totall80 cases, 60 were hypothyroid (>10mU/L), 60 weyeerthyroid
(< 0.05mU/L) and 60 were euthyroid (0.3-4.5mU/L).

Results

Analysis was done by Microsoft Excel. Mean + SDT&H, Serum Urea, Creatinine and Uric acid werewtated
in all cases. The results were compared by oney-ANOVA between hypothyroid, hyperthyroid, and eurthid cases. P
value was found to be < 0.05, which is highly sfigaint.

Conclusions

Our study shows that disturbance of thyroid hore®ois a risk factor for development of renal impegnt, gout
and renal stones. A significant increase in leeélserum urea, creatinine and uric acid is seeh imhypothyroidism and

hyperthyroidism.

KEYWORDS: Creatinine, Glomerular Filtration Rate (GFR), Hypgroidism, Hypothyroidism, Renin-Angiotensin
System (RAS), Thyroid Stimulating Hormone (TSH)gly Uric Acid

INTRODUCTION

Thyroid gland is one of the largest endocrine dlafthe body, which secretes tetraiodothyroninéhgroxin (T4)
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and triiodothyronine (T3).The production of T4 and is further regulated by the hypothalamus (Thyoin Releasing
Hormone or TRH) and pituitary (Thyroid Stimulatiftprmone or TSH). An increase or decrease in TSkl¢eis a very
early biomarker of impending thyroid disorder (The main patterns of thyroid dysfunctions are hpgpidism and
hypothyroidism (2). Thyroid hormones are necessarygrowth and development of the kidney and foiimemnance of
water and electrolyte homeostasis. On the othed,hiddney is involved in the metabolism and elintioa of thyroid
hormones (3). Hyperthyroidism is an also referredthyroid storm” or thyrotoxicosis (4). Hypothydism is a clinical
syndrome caused due to deficiency of thyroid homs@nelow the reference range) that causes theajestewing of the
metabolic processes(1). Hyperthyroidism is the aien of circulating thyroid hormones(above thesrefice range) that
affects peripheral tissues leading to increasedalbodit activities(5).Thyroid hormones(T3 and T4yukate the rate of
metabolism, affect the growth, modulate energyisatilon by increasing the basal metabolic rate(BM®R) increasing

oxygen consumption and heat production(6).

Uric acid is a non-nitrogenous substance proddicad purine metabolism, either due to breakdowringested
purine nucleic acid or from tissue destruction.tiygroid hormones affect most of the metabolic patysvof the body, so
purine metabolism is also affected by the distuckain thyroid hormones, thus leading to hyperuriee(d). There have
been many epidemiological and experimental evidenpgorting the hypothesis that uric acid may plagct pathogenic

role in multiple diseases including renal disea&63(

Creatinine is a cyclic anhydride of creatine that produced as the final product of decompositidn o
phosphocreatine, secreted in urine. Measurememlasima creatinine and its renal clearance are asediagnostic

indicators of kidney function (10).

Hypothyroidism leads to hemodynamic changes winely cause reduction in renal plasma flow and glofaer
filtration rate, hence leading to increased seruimacid, serum urea and serum creatinine (11} is principally due

to the generalised hypo dynamic state of circujasystem in hypothyroidism(13).

Another possible mechanism of action of thyroidrhone on renal function could be explained bynftuence on
maturation of the renin-angiotensin system (RA3)yrdid hormones play major role in the growth amyelopment of
various tissues, including lungs and kidney, whach the major sites of synthesis of renin and dagsin-converting
enzyme (ACE) synthesis thus thyroid hormone distndes in early stages affect the RAS componentg Th
renin-angiotensin system consists of a cascadeaafions in which angiotensinogen, the substrafRAS is cleaved by
renin to generate the decapeptide angiotensin-IIYAFurther the action of a membrane -bound mepatitease, the
peptidyl-dipeptidase, ACE converts A-l into an @aptide angiotensin-1l (A-11). Plasma renin actyvénd plasma levels
of angiotensinogen, angiotensin —II and aldosteameedirectly related to plasma levels of thyroarhones. A-ll is the
most active peptide of RAS, acts on various tissoieshe body via selectively binding to two majarbsypes of

G-protein-coupled receptors, namely A-1l type 1¢A@nd type 2(A%) receptors(14).

Hypothyroidism is associated with low plasma reifitd). In contrast, hyperthyroidism is accompantegd
hyperactivity of RAAS (16). In 1989 Ford et al. {17n contrast with previous reports (18, 19) destmated that
hyperthyroidism can cause hyperuricemia by increpshe purine nucleotide turnover and decreaser¢hal urate

excretion.

Normal level of TSH is 0.3 — 3.5 mU/L, in hypertbidism TSH level is <0.1mU/L and in hypothyroidistayel
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of TSH > 10mUI/L (2).
AIMS AND OBJECTIVES

To assess the levels of serum urea, creatininauaadicids in hypothyroid, hyperthyroid and eutligrcases and

establish that biochemical markers of renal fumctice impaired with thyroid disorders.
MATERIALS AND METHODS

The study was carried out in Govt. Medical Collegel attached group of hospitals, Kota, Rajastihae. study
period was from January 2015 to October 2015.A witd80 patients of ages between 25 — 60 years \metuded in the
study. Among the total of 180 cases, 60 were hypottl (>10mU/L), 60 were hyperthyroid (< 0.05mU/ahd 60 were
euthyroid (0.3-4.5mU/L).

Exclusion Criteria Were

* pregnancy
» hypertension and diabetes mellitus

» chronic renal disorders and liver disorders

» congestive heart failure

» dehydration

» bone disorders and muscle dystrophy

 glomerulonephritis and pyelonephritis

e eclampsia & preeclampsia

 Urinary tract obstruction and patients taking nepdxic drugs such as amino glycosides, cemitidieégxitin, etc.

e age < 25 years, > 60 years and patients on treafimehypothyroidism and hyperthyroidism
Sample

After obtaining the consent of the patients, arpigit fasting sample of 5 ml was withdrawn. Thenpées were
kept for 1hour to clot and then centrifuged at 390® for 10 minutes in Remi centrifugation machiRarther the serum
samples were analyzed for TSH on Roche cobas éyXhemiluminescence in Hormonal Assay Lab andrsautea,
creatinine and uric acid was done on fully autolyea EM360 in Biochemistry lab, New Medical Coléeegnd Hospital,

Department of Biochemistry, Govt. Medical Colleg®ta, Rajasthan.

The parameters measured on auto analyser weneagssti by the following methods:
* Estimation of serum urea by Urease — Berthelot'thow{20)
» Estimation of Creatinine was done by the modifiaffels method(21)(22)
» Estimation of serum uric acid by using uricase ematyc method.
STATISTICAL ANALYSIS

The statistical analysis was performed using MiofbExcel Program. The results were expressedenMSD. P

value <0.05 was considered statistically signiftcaine results were compared between 3 groups yEaith Hypothyroid
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and Hyperthyroid) by one- way ANOVA.

RESULTS

During the 10 months study period from January=2tl October 2015, a total of 180 patients of sxkes were
studied, out of which 60 were euthyroid, 60 wergdthyroid and 60 were hyperthyroid. Level of TSHswaeasured for
the assessment of thyroid status. Thereafter lexfed®rum urea, creatinine and uric acid were nregsas biochemical
markers of renal functions. Levels of serum ureaatinine and uric acid were raised in hypothyraidi hyperthyroid
patients.

The Mean + SD of ages (years) of cases in euttiynais 43.75+ 9.91, in the hypothyroid cases Me&D+was
37.48+ 5.28 and in hyperthyroid cases the Mean @B 47.92+ 6.79.

The Mean + SD of TSH in euthyroid cases was fotmdbe 2.37 + 0.96, in hypothyroid 25.57 + 4.23 and
hyperthyroid 0.11+ 0.04. The Mean + SD of serunaugse25.08 + 7.13 in euthyroid cases and 57.823 B hypothyroid
and 53.81+ 4.88 in hyperthyroid cases. The MearDto§serum creatinine is 0.77 + 0.09 in euthyroabes and 1.91
+1.34 in hypothyroid and 1.85+ 0.27 in hyperthyro@ses. The Mean = SD of serum uric acid is 5.0448 in euthyroid
cases and 7.03 £0.71 in hypothyroid and 6.59 + lh3¢perthyroid cases.

We found that serum urea, creatinine and uric deikls were raised in cases of hypothyroidism and
hyperthyroidism. P value was found to be <0.05chlis highly significant.
Table 1: Showing Mean * SD of Age Group, TSH, Serurdrea, Creatinine and

Uric Acid in Euthyroid, Hypothyroid and Hyperthyroi d Cases
P Value<0.05 *was Found to be highly Significant

Euthyroid Hypothyroid Hyperthyroid
PEIEIREE (n=60) (n=60) (n=60) P Value
(Meant SD) (Meanz SD) (Meanz SD)
AGE (years) 43.75+£ 9.91 37.48+5.28 47.92+ 6.79 -
TSH ( mU/L) 2.37 £ 0.96 25,57 +4.23 0.11+ 0.04 <0.05*
Serum Urea( mg/dl) 25.08 +7.13 57.83 £8.23 53.81+ 4.88 <0.05*
Serum Creatinine( mg/dl)| 0.77 + 0.09 1.91 +1.34 1.85+ 0.27 <0.05*
Serum Uric Acid( mg/dl) 5.14 £ 0.40 7.03 £0.71 6.59 + 0.54 <0.05*
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Graph 1, 2, 3 and 4: Showing the Mean of Serum TSHserum Urea,
Serum Creatinine and Serum Uric acid in Euthyroid,Hypothyroid and Hyperthyroid Cases

DISCUSSIONS

The present studghows that there is a noteworthy rise in the lewélsiochemical markers of renal function in
thyroid disorders. The cases of both hypothyroidéamd hyperthyroidism showed that there is a distock in the renal
functions, which may be attributed to the pathatagichanges that occur due to effects of elevatedeorease thyroid
hormones. Histological changes in nephrons especisement membrane thickening has been demastbtiat
hypothyroidism (23). Physiological effects inclucteanges in water and electrolyte metabolism notajpponatremia and
alterations in renal hemodynamic(24,25).The causdegreased renal plasma flow and GFR observeduéstd the
generalized hypo dynamic state of the circulatgstesm in hypothyroidism(13). Thyroid hormones afsduces relaxation
of blood vessels resulting in reduction in vascutasistance and increase serum levels of reninvigctand

angiotensinogen concentration(26). There may besaiple inter-relationship between purine nucleotigktabolism and

thyroid disorders.s

The serum uric acid levels are significantly iraed in the hyperthyroidism cases which may béatéd to the
increased levels of thyroid hormones, this agreitls study of Jeff 2008(27). The increased levelshyfoid hormones
lead to increased metabolic fate of purine metédmlihence causing increased production of urid imcthe blood. The
level of production of uric acid exceeds the recegbacity to excrete uric acid, which may accumuiat@ints causing
gout or may get deposited causing renal stones.l28)pothyroidism, the reduced renal plasma fiowd decreased GFR
caused due to low levels of thyroid hormones may ® hypothyroid hyperuricemia. In a study condddby Schmid et
al (29) among 14 newly diagnosed cases of hypoithigra, mean serum creatinine level was found telegated and
decreased after thyroid replacement therapy. Thagds of serum urea and creatinine levels devalaigly and appear to

be reversible.
CONCLUSIONS

Our study shows that disturbance of thyroid horesois a risk factor for development of renal impent, gout
and renal stones. A significant increase in leeélserum urea, creatinine and uric acid is seeh imohypothyroidism and
hyperthyroidism. Thyroid gland being one of largestiocrine gland of the body influences almosthal major systems

of the body. Elevated or decreased levels of tlylamrmones profoundly affect the renal system. @bgessment of
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thyroid functions should be routinely carried omtpatients with altered biochemical renal markerd wice versa. We
emphasize on the routine investigation of casels thigroid disorders.
LIMITATIONS OF THE STUDY

e There is a need to explore this study further.

* TPO antibodies could not be measured due to cdiaitations.

» Thyroid scan was not done due to limitations.
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