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Abstract :Background: Thyroid hormones are essential and have various effects. For
instance, they maintain normal growth and regulate metabolism. Hypothyroidism is a
condition where the body doesn’t make enough thyroid hormones and people with
hypothyroidism usually have a slower metabolism. The serum ferritin levels and vitamin D
levels have been changed in patients with Hypothyroidism.
Objective: a study has been carried out to investigate the association among thyroid
disorder and the levels of both vitamin D and ferritin.
Materials and Method: The BMI was calculated using the formula BMI= weight (kg)/
height2 (m)2. Vitamin D (25-hydroxyvitamin D), ferritin, T3, T4 and TSH levels were
measured using the ELFA (Enzyme Linked Fluorescent Assay, Model: bioMérieux). the
results were analysed using SPSS package (version 18).
Results: The results indicated that the age of participants played an ignorable role in this
investigation, while significant increases (P<0.05) differences were noticed between the
patients and controls in terms of BMI, 25(OH) vit D, ferritin, TSH, T3 and T4. There was
also a significant difference(P<0.05) between male and female patients in terms of
ferritin, TSH, T3 and T4 in comparison with the controls.
Conclusion: The low levels of Vitamin D and Ferritin concentration were associated
with the Patients of hypothyroidism .
Keywords: Hypothyroid; 25(OH) vit D; ferritin; TSH,BMI.
I. INTRODUCTION
Thyroid hormones are essential and have various effects. For instance, they maintain normal
growth and regulate metabolism. Therefore, hypothyroid patients usually suffer from fatigue
and cold, and easily gain weight due to their altered metabolism [1]. There are two thyroid
hormones in the human body, Thyroxin (T4) and triiodothyroxine (T3); these hormones are
produced in the thyroid gland [2]. The latter converts the iodine in food, in a series of
reactions, into thyroid hormones. Although a disorder of the thyroid hormones, which is also
known as hypothyroidism, can be easily diagnosed and treated, late diagnosis and
consequently late treatment could cause adverse effects, such as slowed metabolism, and
changes in the levels of serum ferritin and vitamin D [3]. Previous studies have confirmed
that hypothyroidism is directly related to the concentration of iodine, as the ability of the
thyroid gland to produce the required amount of T3 and T4 is limited by the concentration of
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iodine in the body, where excess or lack of this element could result in disorder of thyroid
hormones [4]. Hypothyroidism is mainly diagnosed by investigating the inverse relationship
between TSH and T4 and T3, where it is expected that a normal person will have a low level
of T4 or T3 and a high level of TSH [5]. It is estimated that hypothyroidism occurs in from
3.8% to 4.6% of the world’s population [6]. However, some studies have indicated that the
occurrence of hypothyroidism varies according to the area of the study and ages of the
studied people, where it could reach 8.4% [7]. Moreover, the clinical indicators of
hypothyroidism are highly influenced by different factors, such as the duration and the
deficiency level of the thyroid hormones. Generally, hypothyroidism gives a set of associated
symptoms such as tiredness, cold, weight increase and dryness of skin, which could be used
to diagnose this disease [8]. Thyroperoxidase enzyme, which is a thyroid hormone, plays an
important role in the synthetisation of thyroid hormones [9]. Recent studies have
demonstrated that the synthetisation process of the thyroperoxidase enzyme requires a certain
amount of iron, which explains the association between the disorder of thyroid hormones and
the ferritin level [10]. For example, both Takamatsu, Majima [11] and Sachdeva, Singh [10]
have demonstrated that the thyroid profile is highly influenced by the ferritin levels. It is
noteworthy to mention that ferritin is an iron storage protein, with a diameter ca 10–12 nm; it
is essential for physiologic and pathologic activities [12].
Additionally, the literature indicates a relationship between vitamin D and the disorder of
thyroid hormones. Vitamin D, which is produced in the skin, plays a major role in the
balance of calcium and phosphate, and regulates the activity of many genes [ 13]. Vitamin D
is divided into two types: cholecalciferol (D3) and ergocalciferol (D2). The body synthesises
D3 in the skin during exposure to ultraviolet radiation, or it can be obtained from food such
as fatty fish. D2 can be obtained from different foods, again such as fatty fish. Both D2 and
D3 are hydroxylated to 25-hydroxyvitamin D (25-OH-D3, or calcidiol) by the liver [14].
Several studies have indicated a relationship between the level of vitamin D and thyroid
diseases [15].
In this context, a study has been carried out to investigate the association among thyroid
disorder and the levels of both vitamin D and ferritin.
II. MATERIALS AND METHOD
Information taken from all patients and control groups sheets included: age, sex, and
excluded patients with family background of thyroid disorder .The article involved 90
participants; were divided into two groups: healthy (controls) and hypothyroid patient
groups, were living in Babylon Governorate, Iraq. They were examined at the laboratories of
Marajan hospital and at Ibn al-Nafis specialist laboratory during the period of study
(September 2017 to January 2018). The BMI was calculated using the formula BMI= weight
(kg)/ height2 (m)2. Vitamin D (25-hydroxyvitamin D), ferritin, T3, T4 and TSH levels were
measured using the ELFA (Enzyme Linked Fluorescent Assay, Model: bioMérieux). It is
noteworthy to highlight that the normal limit for vitamin D is ranging between 30 and 100
ng/ml. while the limits of ferritin are: male: 20-434 ng/ml, cyclic women: 20-159 ng/ml,
menopausal women: 20-278 ng/ml. Finally, limits for serum T3, T4 and TSH thyroid
dysfunction patients (hypothyroid) are: T3 between 0.9 to 2.33nmol/l, hyperthyroid <0.15,
hypothyroid T4 between 60-and120 nmol/l, TSH thyroid 0.25->7.0. It is notable to highlight
that the results were analysed using SPSS package (version 18).
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RESULTS

The obtained results showed that there was no relationship between the age of participants
and the thyroid disorder, while significant increases (P<0.05)were observed at the levels of
BMI and TSH in the hyperthyroid patients (BMI ± standard error) 31.48±0.56 kg/m2 ,(TSH±
standard error) 0.56±11.82(µu/ml)compared with healthy groups
the rest of the studied
parameters showed Significant decrease (P<0.05, it has been found that the values of 25(OH)
vit D, ferritin, T3 and T4 in the patients were(25(OH) vit D± standard error) 42581±45.1,
(ng/ml),( ferritin± standard error) 24.46±1.90 ng/ml,( T3± standard error) 1.18 ±
0.07nmol/L , (T4± standard error) 9.20 ± 0.18nmol/L. In contrast, the values of these
parameters in the healthy people (controls) were 32.01 ±2.76, 33.16± 3.02, 3.60±0.12,
19.04± 0.66, respectively, as shown in Table 1.
Table 2 shows that the sex of the participants did not cause any a significant differences in
the Age (years), BMI (kg/M2) and in the levels 25(OH) vit D (ng/ml) . However, a
significant variation was observed in the levels of ferritin(ng/ml),Male ( 35.12±3.26), Female
(18.14±1.25),TSH(µu/ml) Male (10.16±0.540, Female (12.80±0.79) , T3 (nmol/L) Male
(1.11±0.11), Female (1.09±0.10)and T4(nmol/L) Male (9.57±0.20 ),Female (9.64±0.26) in
patients comparison with the controls ferritin(ng/ml) male (51.44±4.85), Female
(21.82±1.87), TSH(µu/ml) Male (2.02±0.23), Female( 2.41±0.26) ,T3 (nmol/L) Male
( 3.72±0.19), Female (3.52±0.16), and T4(nmol/L) Male ( 20.32±4..5 ), Female
(18.25±0.49).
Table 1: Comparison between Hypothyroid Patients and control subjects
Parameters
Controls (n=47) Patients
(n=43) p- value
Mean±S.E
Mean±S.E
5452±45.0
5.545±45.1
0.12
Age (years)
2
85511±0551
31.48±0.56
BMI (Kg/M )
0.01
42581±45.1
25(OH) vit D (ng/ml) 58504±85.2
0.001
55542±5508
81512±4510
Ferritin (ng/ml)
0.003
8582±0542
44528±05.2
TSH (µu/ml)
0.001
5520±0548
4542±050.
T3 (nmol/L)
0.005
41501±0522
1580±0542
T4 (nmol/L)
0.004
BMI :Body mass index, TSH: thyroid stimulated hormones ,T3: triiodothyroxine ,T4:
Thyroxin, S.E: Standard error. *P ≤ 0 .05.
Table 2: Comparison between hypothyroid patients and control subjects for both sex.
Parameters

Controls (Mean ±S.E)
Male
Female
(n=18)
(n=29)

Patients (Mean ±S.E)
Male
(n= Female
16)
(n=27)

pvalue

Age (years)

58542±8522

545.2±4521

58515±8515

51528±854.

0.93

BMI (Kg/M2)

81584±05.1

855..±0514

81542±4505

5852.±0511

0.30

25(OH) vit D
(ng/ml)
Ferritin (ng/ml)

.5512±4524

42552±4558

8250.±85.8

485.0±05.4

0.31

.4511±152.

84528±452.

5.548±5582

42541±458.

0.03
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TSH (µu/ml)

8508±0585

8514±0582

40542±05.1

48520±05.1

0.001

T3 (nmol/L)

55.8±05410

55.8±0542

4544±0544

4501±0540

0.05

T4 (nmol/L)

80558±45.5

4258.±0511

15..±0580

1521±0582

0.04

BMI :Body mass index, TSH: thyroid stimulated hormones ,T3: triiodothyroxine ,T4:
Thyroxin. , S.E: Standard error. *P ≤ 0 .05.
IV.

DISCUSSION

The outcomes indicated a significant correlation between the level of vitamin D and the
thyroid disorder. A decrease in the average of vitamin D was noticed as the average of TSH
increased. This relationship could be related to the increase in bone turnover in hyperthyroid
patients that increases the calcium level, which in turn alters the synthetisation of both
parathyroid hormone and vitamin D [16].
The outcomes of the current study agree with those of [17], which indicated that deficiency
of vitamin D is responsible for low thyroid hormones. Mackawy, Al-Ayed [18] found two
facts, firstly the level of serum 25(OH) vit D in hypothyroid patients is less than its level in
healthy people. Secondly, the authors noticed a clear correlation between serum 25(OH) vit
D and TSH., which agrees with the results of Shilpa, Mishra [19] that showed a clear
reduction in the level of vitamin D in hypothyroid patients (≤ 20 ng\ml). Additionally, the
literature showed that treatment of the vitamin D deficiency in thyroid patients has enhanced
thyroid functions [20]. The literature also indicated an inverse relationship between the levels
of vitamin D and TSH [21].
In terms of patient gender, the obtained results indicated an ignorable correlation between
the sex of the patient and the level of vitamin D. These results agree with those of
Hashemipour, Larijani [22] that confirmed the absence of any relationship between the level
of vit D and the sex of the patient. In contrast, both Fida [23] and Naeem, AlMohaimeed [24]
stated that the decrease in the level of vit D serum in females was more than in males.
There are many reasons for the low levels of vitamin D in the thyroid patients, such as the
malabsorption, lack of both sun exposure and outdoor activities [25]. In addition, other
factors such as age, obesity, and smoking could cause skin pigmentation, which in turn could
decreases the synthetisation of vitamin D [26]. The outcomes of the current study also
revealed that there is a significant difference between the levels of the ferritin in patients and
healthy participants, and there is a relationship between TSH and ferritin levels. At same
time, a study was carried out by Singla and Singla [27] showed that the cases of
hypothyroidism had much lower serum ferritin and lower serum iron. In addition to that, a
significant negative correlation was observed between TSH and ferritin [27],[28].
Additionally, hypothyroidism is related to the lack of serum ferritin, which means that the
thyroid functions are influenced by the level of serum ferritin[10]. However, other studies
have demonstrated that the thyroid performance is independent of the iron deficiency[29].
Akhter, Nahar [30] demonstrated that the changes in the status of thyroid hormones in irondeficient patients could be attributed to the destruction in the activities of iron-dependent
enzymes such as thyroid peroxidase that impairs thyroid hormone metabolism [30].
Additionally, Hess, Zimmermann [9] indicated that iron is an important part of the thyroid
hormone function in the body cells and its lack causes poor of thyroid hormone, which in
turn results in deficient metabolic activity of hypothyroid even in presence of normal FT3
levels.
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