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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: The role of Vitamin D is primarily to maintain 

calcium and phosphate levels in the bloodstream. Significantly, 
steroid hormone receptors are the binding sites for both vitamin 
D and thyroid hormone. However, the vitamin D and thyroid 
function relationship is still not fully understood. The study 
aims to measure vitamin D serum levels and to investigate its 
relation with hypothyroidism in Iraq patients.

Methods: This case-control study was carried out during 
the period from the first of March to the end of May 2023 in 
Baghdad City, Iraq. The study included 90 subjects that were 
divided into 2 groups. The first group consists of 60 people 
infected with hypothyroidism. The second group (control group) 
consists of 30 healthy people. Blood samples were assessed for 
serum vitamin D, TSH, T3 and T4 using a chemiluminescence 
microparticle immunoassay analyzer while serum anti-TPO 
used an enzyme-linked immunosorbent assay technique.

Results: The study showed that the level of T3, T4 and vitamin 
D in hypothyroidism patients significantly decreased compared 
to the control group (p-value < 0.001). While TSH and anti-
TPO levels in hypothyroidism patients significantly increase in 
comparison to the control group (p-value < 0.001). The study 
found a significant negative correlation between (vitamin D and 
T3) with (p-value < 0.01), while the study showed a significant 
positive correlation between (TSH and vitamin D) with (p-value 
< 0.01). Finally, the study demonstrated a non-significant weak 
negative correlation (p-value> 0.05) between (vitamin D and 
T4), but a non-significant weak positive correlation (p-value> 
0.05) between (vitamin D and anti-TPO).

Conclusion: Patients with hypothyroidism had noticeably 
low levels of vitamin D, indicating that this vitamin D may be 
involved in the aetiology of hypothyroidism.

Key words. Hypothyroidism, Vitamin D, TSH, T3, T4, anti-
TPO.
Introduction.

The thyroid gland is a vascular, reddish-brown, butterfly-
shaped endocrine gland that is located in the midline of the 
anterior neck. It runs normally from the fifth cervical (C5) 
level to the first thoracic (T1) vertebra. The gland is the largest 
endocrine gland and typically weighs between 15 and 25 g [1]. 
By creating and releasing (secreting) specific hormones, it is a 
component of the endocrine system and regulates many vital 
bodily processes [2]. The primary responsibility of the thyroid 
is to regulate metabolic rate, which is the pace at which the 
body converts food into energy [3]. Hypothyroidism occurs 
when the thyroid gland is unable to produce enough thyroid 
hormone to maintain healthy physiological function. Low 
thyroid hormone levels make it challenging for body cells 

to obtain enough thyroid hormone, which causes a sluggish 
metabolism [4]. Thyroid function can be sensitively detected by 
measuring serum Thyroid Stimulating Hormone (TSH) level. 
Subclinical hypothyroidism is the diagnosis if TSH is elevated, 
and thyroxine (T4) is normal. Central hypothyroidism may be 
the diagnosis if TSH is normal and T4 is low [5].   

Vitamin D, also known as calciferol, which is fat-soluble, 
undergoes two hydroxylation processes in the liver and kidneys 
before being canonically transformed in vivo to the active 
hormone calcitriol or 1,25-dihydroxycholecalciferol [6]. Serum 
25-hydroxy vitamin D measurement is used to determine the 
level of circulating VIT-D. Maintaining calcium and phosphate 
balance depends on the hormone calcitriol, which is the active 
form of vitamin D, known as 1,25-dihydroxy vitamin D 
(1,25(OH)2D) as well, is produced mostly in the kidney [7,8]. 

Calcium and phosphate from the intestines are absorbed, 
used, and deposited in bone tissue under the control of vitamin 
D [9]. When blood calcium levels are low, the parathyroid 
hormone (PTH), which controls this process, increases the 
release of calcium from bone tissue [10]. Significantly, steroid 
hormone receptors are the binding sites for both vitamin D and 
thyroid hormone. People with autoimmune thyroid diseases 
such as Graves’ disease and Hashimoto's thyroiditis have been 
demonstrated to be predisposed by a distinct gene in the vitamin 
D receptor. Patients with thyroid issues should be aware of 
how the vitamin D system functions for these reasons [11]. 
Compared to controls, patients with hypothyroid dysfunction 
had significantly lower serum levels of vitamin D but it has not 
that big role in early hypothyroid disorders [12]. The study aims 
to measure vitamin D serum levels and to investigate its relation 
with hypothyroidism in Iraq patients. 
Subjects and Methods.

This case-control study was carried out during the period 
from the first of March to the end of May 2023 in Baghdad 
City, Iraq. The study included 90 subjects that were divided 
into 2 groups. The first group consists of 60 people infected 
with hypothyroidism. The second group (control group) 
consists of 30 healthy people. Blood samples were assessed for 
serum vitamin D, TSH, Triiodothyronine (T3) and T4 using a 
chemiluminescence microparticle immunoassay analyzer while 
serum Anti-Thyroid Peroxidase (anti-TPO) using enzyme-
linked immunosorbent assay technique.

The included participants were aged (18-70 years old) men 
and women, of them 30 were healthy people (for the control 
group) and 60 people were infected with hypothyroidism. 

The study was approved by the Scientific Committee at Tikrit 
University - College of Medicine, and the agreement of the 
attendance to Salah al-Din General for collecting the samples 
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(p-value> 0.05) between (vitamin D and T4), but a non-
significant weak positive correlation (p-value> 0.05) between 
(vitamin D and anti-TPO), as shown in (table 2).
Discussion.

Vitamin D levels differ significantly between hypothyroidism 
patients and the control group (P < 0.001). Multiple studies 
have linked low serum levels of vitamin D to hypothyroidism. 
Patients with hypothyroid dysfunction showed much lower 
serum vitamin D compared to controls [12]. Another study 
concluded that there was a significant decrease in hypothyroid 
women in comparison to healthy controls and that deficiency in 
the body's vitamin D level negatively affects the immune system 
[3]. 

There may be two potential reasons why serum vitamin D 
levels are low in hypothyroid patients: First, owing to the poor 
absorption of vitamin D from the gut is a contributing factor. 
The bodies of these patients also do not react well to vitamin D 
[14]. Second, the body might not correctly activate vitamin D. 
Notably, steroid hormone receptors are the same receptors that 
are bound by thyroid hormone and vitamin D. It was discovered 
that a distinct gene in the vitamin D receptor predisposes 
persons to autoimmune thyroid disease, encompassing Graves' 
disease and Hashimoto’s thyroiditis [15].

In this study, there was a highly significant positive relation 
between vitamin D and TSH (P < 0.01). However, couple of 
studies found a negative correlation between serum vitamin D 
and TSH levels in primary hypothyroidism [16,17]. This may 
be attributed to different methodologies, various cut-off points, 
study population involved, season-to-season variation and time 
of sampling.

In contrast, highly significant negative correlations were found 
between vitamin D and T3 (p-value < 0.01). Despite that, it has 
been found that hypothyroidism has a strong positive correlation 
between serum-free T3 and vitamin D levels [18,19]. 

The conflicting and inconsistent findings of the studies are 
partially attributable to interlaboratory and interassay variability 
in measurements of 25 (OH) vitamin D, seasonal variations in 
25 (OH) vitamin D blood sampling, variations in the patient 
selection process, dietary vitamin D intake, sun exposure, and 
the various cutoff levels used to define vitamin D deficiency or 
insufficiency.

However, a non-significant weak negative correlation 
(p-value> 0.05) between (vitamin D and T4) was observed. Other 
studies found a non-significant positive correlation between 
serum vitamin D and T4 [15,18]. Likewise, another study found 
a positive correlation between the mentioned variables [19]. 
The contrary and insignificant correlation might be due to the 
small number of participants in the study, and the fact that blood 
samples were collected in the winter season in which vitamin 
D is affected by season-to-season variations that might mask 
and conceal the causal relation between vitamin D and T4. The 
importance of vitamin D supplementation should be considered 
in the light of frequently reported vitamin D deficiency [20,21]. 
In addition, vitamin D has been shown to have a great impact on 
arthritis and postmenopause [22,23]. However, interaction with 
other drugs or diseases having same impact on thyroid function 
should be considered [24,25].

from the patients was approved via the Directorate of Salah al-
Din Health. 

All participants who agreed to be enrolled in the study were 
recruited and an interview was carried out with these patients 
using a questionnaire form designed by the investigator including 
Age, weight, body mass index (BMI), history of diagnosis 
and treatment, and demographic background. The study was 
approved by the ethical committee of Tikrit University, College 
of Medicine. All data were presented as mean and standard 
deviation (SD). Statistical analysis was implemented with 
correlation analysis and t-test. A p-value of less than 0.05 
was regarded as significant and a value of less than 0.01 was 
considered as highly significant. Analysis was performed by 
International Business Machine Statistical Package for Social 
Sciences (IBM SPSS) Statistics for Windows version 23.0. 
Results.

The study showed that the highest (mean ± SD) of TSH, T4, 
Anti-TPO was recorded in hypothyroidism patients comparing 
with the control group (5.754 ± 0.214 versus 3.155 ± 0.814 μIU/
mL), (48.65 ± 9.90 versus 121.7 ± 25.2 μg/dL) and (37.34 ± 
8.03 versus 14.52 ± 3.33 U/mL), respectively. The lowest (mean 
± SD) of T3 and vitamin D was observed in hypothyroidism 
patients concerning the control group (1.012 ± 0.110 versus 
2.589 ± 0.242 ng/mL), (14.35 ± 2.01 versus 37.31 ± 4.41 ng/
mL), respectively. The difference was highly significant 
(p-value < 0.001) as shown in (table 1).

Correlations were carried out between vitamin D levels and 
other parameters. Highly significant positive correlations were 
found in hypothyroidism patients between vitamin D and TSH 
(p-value < 0.01) as illustrated in (table 2), whereas highly 
significant negative correlations were found between vitamin 
D and T3 (p-value < 0.01), as depicted in (table 2). Lastly, the 
study demonstrated a non-significant weak negative correlation 

Parameter Hypothyroidism 
Patients Control Group P value

TSH (μIU/mL) 5.754 ± 0.214 3.155 ± 0.814 0.0007
T3 (ng/mL) 1.012 ± 0.110 2.589 ± 0.242 0.0008
T4 (μg/dL) 48.65 ± 9.90 121.7 ± 25.2 0.0006
Anti-TPO (U/mL ) 37.34 ± 8.03 14.52 ± 3.33 0.0007
Vitamin D (ng/mL) 14.35 ± 2.01 37.31 ± 4.41 0.0008

Table 1. Comparison of measured parameters between hypothyroidism 
patients and control group.

Measured Parameters TSH T3 T4 Anti-TPO Vitamin D

TSH Pearson r 1 - 0.313 - 0.083 0.199 0.989
P value 0.017 0.537 0.134 0.001

T3 Pearson r - 0.313 1 0.128 -0.072 - 0.346
P value 0.017 0.329 0.582 0.007

T4 Pearson r - 0.083 0.128 1 0.126 - 0.074
P value 0.537 0.329 0.336 0.574

Anti-TPO Pearson r 0.199 -0.072 0.126 1 0.202
P value 0.134 0.582 0.336 0.121

VIT-D Pearson r 0.989 - 0.346 - 0.074 0.202 1
P value 0.001 0.007 0.574 0.121

Table 2. Correlation between all parameters in hypothyroidism 
patients.
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Conclusion.
patients with hypothyroidism tend to have noticeably low 

levels of vitamin D in their blood, further supporting the notion 
that there may be an association between the two. Vitamin D 
plays a crucial role in various bodily functions, including bone 
health, immune system regulation, and hormone production. The 
thyroid gland, responsible for producing hormones that regulate 
metabolism, may be affected by insufficient levels of vitamin 
D in the body. Although the exact mechanisms underlying 
this relationship are not yet fully understood, it is believed 
that vitamin D may influence the functioning of the thyroid 
gland and the synthesis of thyroid hormones. Further research 
is required to investigate the precise nature of this association 
and to determine whether vitamin D supplementation could 
potentially be beneficial for individuals with hypothyroidism. 
Nonetheless, these findings shed light on the importance of 
maintaining adequate levels of vitamin D for overall health and 
suggest a potential avenue for further exploring the aetiology 
and treatment of hypothyroidism.
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