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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.
Background and Aim: The relationship between
calcium, 1,25-dihydroxyvitamin D and serum uric acid

levels in thyroid patients involves complex physiological
mechanisms. This study aimed to evaluate the association of
serum calcium and 25-hydroxyvitamin D with serum uric
acid concentrations in individuals with hypothyroidism.
Methodology: A Cross-sectional study conducted in Thumbay
Hospital in Ajman UAE on 180 male and female with
hypothyroidism and normal individuals, the study subjects
divided into five age categories: 21-30, 31-40, 41-50, 51-
60 and >60 years. The concentrations of calcium and uric
acid in the samples measured by Beckman Coulter and DxI
Analyzer, for the thyroid hormones and 25-hydroxyvitamin
D (25-OH Vitamin D) tests used DxI Analyzer. The results
analyzed by SPSS version 26, the mean and SD obtained, and
“t” test independent, one-way ANOVA and Linear regression
used for correlation and P value obtained to assess the
significance of the results (p value of < 0.05 was significant).
Results: Among 180 participants, no significant difference
age was seen between hypothyroid patients and controls (p =
0.959). Hypothyroid patients showed markedly elevated TSH
(p <0.001) and reduced FT4 (p = 0.001), calcium (p < 0.001),
and vitamin D (p = 0.012) levels, while uric acid increased
significantly (p = 0.015). Correlation analysis showed a weak
negative association between uric acid and TSH (r = —0.082).
Uric acid was higher in males (p = 0.016), while calcium
revealed significant differences across age groups (p = 0.011),
showed age-related alterations in calcium metabolism.

Conclusion: This study showed significant associations
between calcium, 25-hydroxyvitamin D andserumuricacidlevels
in individuals with hypothyroidism. The negative correlations
between uric acid and both calcium and 25-hydroxyvitamin D
underscore the complex metabolic interactions characteristic of
hypothyroidism.

Key words. Calcium, vitamin D, uric acid, hypothyroidism, TSH.
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Introduction.

The thyroid gland plays a crucial role in controlling
development, metabolism, and other body processes [1],
Thyroxine (T4) and triiodothyronine (T3) are the primary
thyroid hormones that regulate cellular metabolism, affecting all
tissues and organ systems [1]. Thyrotropin-releasing hormone
(TRH) from the hypothalamus stimulates the anterior pituitary
gland to produce thyroid-stimulating hormone (TSH), and their
production is a complex process controlled by the hypothalamus-
pituitary-thyroid (HPT) axis [2,3]. The body's management of
calcium levels is a closely checked process, important roles in
this control are played by vitamin D and parathyroid hormones
(PTH) [4]. PTH is secreted by the parathyroid glands and
regulates the blood calcium levels by acting on the kidneys,
intestines, and bones. PTH encourages the activation of vitamin
D, improves calcium reabsorption in the kidneys and accelerates
the release of calcium from bones [5,6]. Vitamin D circulates
in the blood in form 25-hydroxyvitamin D and is essential for
controlling the body's calcium levels, bone health, immune
system function, and the control of inflammatory reactions [7].
A balanced inflammatory state may be supported with the help of
best vitamin D levels, which have been related to changing and
controlling inflammatory reactions. 25- hydroxyvitamin D levels
are commonly measured as a means of finding an individual's
vitamin D status [8]. Calcium levels are not directly regulated by
calcidiol (25-hydroxyvitamin D), even though it is a precursor of
calcitriol (1,25-dihydroxyvitamin D), the physiologically active
form of vitamin D that does. The regulation of renal function
by thyroid hormones affects the excretion of many chemicals
including uric acid, some of the studies revealed that the blood
uric acid levels of people with subclinical hypothyroidism are
much greater than those of healthy people [9]. Reduced thyroid
hormone levels in hypothyroidism may affect renal function
which may result in less uric acid being excreted and hence
higher blood levels [10,11]. Our study through well planned
trials is necessary to understand the connections between blood
uric acid levels, calcitriol, and calcium in hypothyroidism.
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Materials and Methods.

Laboratory-based cross-sectional study conducted at
Thumbay Hospital, Ajman, included 180 male and female
newly diagnosed, untreated hypothyroid patients and excluding
those on thyroid hormone replacement therapy, chronic kidney
disease, gout medications and vitamin D or calcium supplements.
The Institutional Review Board of Gulf Medical University
approved the study (Ref. no. IRB-COHS-STD-17-JAN-2024),
and a signed informed consent was obtained from all participants
after explaining the details of the study objectives and the risks
and benefits of participating in the study. The age of participants
ranged between 21 to 73 years, and participants classified into
five age categories: (21-30), (31-40), (41-50), (51-60), > 60
years. Serum-separating gel tubes are used to collect blood
specimens. The concentrations of calcium (Ca) and uric acid
(UA) in the samples measured by Beckman Coulter and DxI
Analyzer, the quantification of Calcium and Uric Acid levels is
achieved by the application of photometric measuring methods,
in photometry the absorbance of a sample's constituents at
different wavelengths of light is measured and is correlated
with the sample's concentration. For the thyroid hormonal and
the 25-hydroxyvitamin D (25-OH Vitamin D) tests conducted
using DxI Analyzer, this analyzer is an automated immunoassay
method called Electro-Chemiluminescent Immunoassay
(ECLIA), the validation procedure is done according to CAP
and ECLIA for precision, accuracy, and linearity. The results
analysed by SPSS version 26 (IBM, Armonk, NY, USA), mean
and standard deviation were calculated; independent t-test, Chi-
squares, one-way analysis of variance statistical tests were used
for comparison, and linear regression was used for comparison
and correlation analysis. The p-value was obtained to assess
the significance of the results when a p-value of <0.05 was
considered significant.

Results.

This study was conducted on 180 participants, including male
and female patients with hypothyroidism and healthy controls.
The mean of age showed no significant difference between
hypothyroidism patients (49.84 + 17.27) and healthy individuals
(4791 £ 16.27) (p = 0.959) (Table 1). The mean of Thyroid-
stimulating hormone (TSH) levels significantly increased in
hypothyroidism patients (18.10 + 20.68 pIU/mL) than healthy
individuals (1.85 £ 0.79 plU/mL, p < 0.001), while the mean
of free thyroxine (FT4) decreased in hypothyroidism patients
(12.47 + 3.70) compared to (15.65 + 2.40 pmol/L) in healthy
individuals (p = 0.001). Observed from these results significant
reduced in the mean of calcium levels in hypothyroidism patients
(9.08+0.61 mg/dL) compared to healthy individuals (9.36 +0.32
mg/dL) with p. value < 0.001, for serum 25-hydroxyvitamin D
observed decreased the mean of hypothyroidism patients (19.99
+ 9.74 ng/mL) than in the mean of healthy individuals (34.64
+ 13.06 ng/mL, p = 0.012). Conversely, the uric acid means
levels (5.55 + 1.50 mg/dL) increased among hypothyroidism
patients compared to the healthy individuals (4.79 + 1.09 mg/
dL, p=0.015) (Table 2). A pearson correlation analysis showed
a weak negative relationship between serum uric acid, TSH and
FT4 (r=-0.082, p=0.441), (r = 0.005, p = 0.966) respectively
(Table 3). The scatter plot analyses showed strong inverse
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relationships between serum uric acid and both calcium and
25-hydroxy vitamin levels. increased concentrations of uric acid
revealed strong negative correlation with the calcium levels (r
= —0.847, p = 0.0). Similarly, uric acid levels were inversely
associated with 25 OH vitamin D showed a significant negative
correlation (r = —0.706, p < 0.001). In both cases, the linear
regression lines further confirmed that higher uric acid values
correspond to progressively lower calcium and 25 OH vitamin
D levels (Figures 1 and 2). Among hypothyroid patients 54
had normal and 36 had elevated uric acid levels, 12 males and
42 females had normal levels while 16 males and 20 females
showed elevated levels of uric acid metabolism. Gender-based
comparisons revealed raised mean TSH in females (20.49 +
23.58 plU/mL) than males (12.83 + 10.55 pIU/mL) (p = 0.104)
and FT4 significantly higher in males (13.70 + 3.41 pmol/L) than
females (11.91 £ 3.72 pmol/L, p = 0.033). Calcium (p = 0.205)
and vitamin D (p = 0.777) no significant gender differences,
while uric acid significantly increased in males (6.11 + 1.62
mg/dL) than females (5.30 + 1.38 mg/dL) (p = 0.016) (Table
4 and Figure 3). Across age groups, TSH, FT4, vitamin D and
uric acid showed no significant difference but the calcium levels
differed significantly increased the mean of patients aged 51-60
years (9.33 + 0.61 mg/dL) and decreased in those > 60 years
(8.73 £0.69 mg/dL) (p =0.011) (Table 5 and Figure 2).

Discussion.

Our study revealed significant results obtained from
the evaluation of biochemical markers in patients with
hypothyroidism, because blood calcium and uric acid levels
are inversely correlated, hypothyroidism patients a raised
in uric acid levels as their calcium levels declined. This
adverse connection showed underlying hypothyroidism-
related metabolic abnormalities, which could have therapeutic
ramifications. In this study we discovered that individuals with
hypothyroidism often had total serum calcium levels between
(8.5 and 10.3 mg/dL), which is below normal. This result is
aligned with another study that found hypocalcemia to be a
prevalent trait in individuals with hypothyroidism. For example,
a study conducted by Kaur et al. (2018) discovered that low
blood calcium levels are often linked to hypothyroidism because
of reduced intestinal absorption of calcium and poor bone
resorption [12]. The decrease of calcium levels in our results
provided more evidence that a thyroid hormone insufficient
had a negative effect on calcium metabolism. Within our study
sample, 25-(OH)-Vitamin D levels varied from deficient (<20
ng/mL) to insufficient (21-29 ng/mL), with only a small number
of individuals achieved normal levels (30- 100 ng/mL). This
is consistent with the results of Mackawy et al. (2013), who
found that patients with hypothyroidism had a significant rate
of vitamin D insufficiency. In hypothyroidism a vitamin D
shortage can worsen the condition's already impaired calcium
metabolism, which might result in further issues [13]. Our
results focused on the need to routinely check vitamin D levels
in hypothyroid individuals and imply that supplements could
be helpful. According to our study, many hypothyroidism
patients had uric acid levels that were higher above the adult
normal range (3.4-7.0 mg/dL for male and 2.4-6.0 mg/dL for
female). This finding is consistent with the study conducted by



Table 1. Characteristics of study subjects.

e Study subjects
Characteristics Hypothyroidism N=90 Healthy individuals N=90 © V21"
Mean + SD/ years 49.84 +17.27 4791 +16.27
A 0.959
£° Range / years (21 - 95) (18 - 79)
. .. Male 28 28
Gender Number of Patients participants Female 2 2 1.00

* T. independent test: used to obtain P. value.
* Chi square test: used to obtain P. value.
* Pvalue < 0.05 (significance)

Table 2. Comparison of Mean TSH, FT4, Calcium, 25-Hydroxyvitamin D and Uric Acid Levels Between Hypothyroid Patients and Healthy

individuals.
Study subjects (Mean + SD)

Parameters Hypoythyriidism N=90 Healthy individuals N=90 P-value

TSH ulU/mL 18.10 £ 20.68 1.85+0.79 <0.001

FT4 pmol/L 12.47+ 3.70 15.65 +£2.40 0.001

Calcium mg/dL 9.08£0.61 9.363+0.32 <0.001

25 OH vitamin D ng/mL 19.99+9.74 34.64+ 13.06 0.012

Uric acid mg/dl 5.55+1.50 4.79+ 1.09 0.015

* T. independent test: used to obtain P. value.

* P.value < 0.05 (significance).

Table 3. Pearson Correlation of Uric Acid with TSH and FT4 Levels in Hypothyroid Patients.

Parameters Uric acid (mg/dL) TSH (ulU/mL) FT4 (pmol/L)
Pearson Correlation 1 -.082 .005

Uric Acid (mg/dL) Sig. (2-tailed) - 441 .966
N 90 90 90
Pearson Correlation -.082 1 -478"

TSH (ulU/mL) Sig. (2-tailed) 441 - <.001
N 90 90 90
Pearson Correlation .005 -478" 1

FT4 (pmol/L) Sig. (2-tailed) .966 <.001 -
N 90 90 90

* Pearson's Correlation.

* P.value < 0.05 (significance).

Table 4. Comparison of Mean TSH, FT4, Calcium, 25-Hydroxyvitamin D and Uric Acid Levels by Gender.

Parameters Gender Mean £ SD P-value

Males N= 28 Females N=62

TSH; ulU/mL (mean + SD) 12.83+10.55 20.49+ 23.58 0.104

FT4 pmol/L 13.70+ 3.41 11.91+3.72 0.033

Calcium mg/dL 9.20+ 0.64 9.03+£0.59 0.205

25 OH D ng/mL 20.43+10.80 19.80+9.31 0.777

Uric Acid mg/dl 6.11+1.62 5.30+ 1.38 0.016

* T. independent test: used to obtain P. value.
* P.value < 0.05 (significance).

Table 5. Comparison of Mean TSH, FT4, Calcium, 25-Hydroxyvitamin D and Uric Acid Levels by Age Groups.

Parameters Age categories (Mean + SD) P-value
21-30 years N=13 31-40 years N=16 41-50 years N=19 |51-60 years N=19 > 60 years N= 23

TSH ulU/mL 25.80+ 32.17 15.15+ 8.71 13.03+ 11.21 13.79+ 20.41 23.56+ 23.65 0.223

FT4 pmol/L 11.09+ 3.58 12.0+2.93 12.30+ 4.55 13.61+ 3.27 12.76+ 3.79 0.407

Calcium mg/dL 9.0+ 0.51 9.15+ 0.46 9.25+0.53 9.33+£0.61 8.73+ 0.69 0.011

25 0OH D ng/mL  18.68+4.96 21.34+ 14.50 15.59+ 6.03 24.36+ 12.40 19.82+ 5.96 0.079

Uric Acidmg/dl 5.0+ 1.59 5.60+ 1.43 5.38+1.02 5.58+1.27 5.93+1.93 0.480

* One-way ANOVA: used to obtain P. value P.value < 0.05 (significance)
* Pvalue < 0.05 (significance).
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—-_ Scatter Plot with Regression Line: Uric acid vs Calcium
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Figure 1. Strong Negative Correlation Between Uric Acid and Calcium Levels (R =-0.847, P < 0.001).

Uric acid vs 25 OH vitamin D

45

40 -

3]

304

25 OH vitamin D ng/mL

251

204

154

Uric acid mg/dl

Figure 2. Negative Correlation Between Uric Acid and 25-OH Vitamin D Levels (R = -0.706, P < 0.001).
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Choudhury et al. (2017), which found that hypothyroidism often
results in hyperuricemia because of reduced uric acid clearance
by the kidneys [14]. The significance of uric acid monitoring in
these patients is underscored by the higher uric acid levels in
our patients, which may show a predisposition to gout and other
uric acid- related diseases in persons with hypothyroidism. Our
results revealed a substantial negative relationship between
blood calcium and uric acid levels, showing that people with
hypothyroidism may have greater uric acid levels when their
calcium levels are lower. The study of Al-Jurayyan et al. (2014),
which also found an inverse association between calcium
and uric acid levels in individuals with metabolic diseases,
can be used to support this conclusion [15]. Furthermore, we
found that there was a negative relationship between uric acid
and 25-hydroxyvitamin D levels. Studies show that vitamin
D supplementation can affect uric acid metabolism and are
consistent with this link. It may do so via enhancing renal
function and lowering inflammation (Nimitphong H et al., 2021)
[16]. Our results have important therapeutic ramifications.
Osteomalacia and hyperuricemia are two consequences of
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hypothyroidism that must be avoided by controlling calcium
and vitamin D levels. Consistent observation and suitable
supplementation of these nutrients may enhance the results
for patients. Our study showed that managing these metabolic
abnormalities ought to be a key part of treating hypothyroidism.
The results of this investigation added to the increased amount
of data about the intricated interactions among uric acid,
calcium, and vitamin D in individuals with hypothyroidism.
Comprehending these correlations is important in formulated
focused therapies aimed at enhancing the general health and
welfare of hypothyroid individuals.

Conclusion.

Significant negative relationships between calcium,
25-hydroxyvitamin D and serum uric acid levels in individuals
with hypothyroidism showed by this study. The complex
metabolic relationship in hypothyroidism is focused by the
inverse correlations between uric acid and calcium as well as
uric acid and 25-hydroxyvitamin D.
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