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Hypothyroidism (hypothyroidism) is a common endocrine disease, especially significant in the pediatric population
[1]. This disease is due to insufficient synthesis or secretion of thyroid hormones, leading to a decrease in the body's
metabolic rate, which in turn triggers a series of clinical symptoms such as weight gain, cold intolerance, and delayed
intellectual development, severely affecting the growth and development and quality of life of the affected children
[2]. In recent years, treatment protocols for hypothyroidism have been continuously optimized and improved. Levo-
thyroxine sodium, as a conventional replacement therapy for hypothyroidism, can mimic the thyroid hormones nat-
urally secreted by the human body, effectively improving the clinical symptoms of children [3]. The addition of
vitamin D further enhances the therapeutic effect. Studies have shown that vitamin D not only helps to promote the
absorption and utilization of calcium, prevent bone metabolism abnormalities, but also, to some extent, regulates
immune function, reduces inflammatory responses, thereby synergistically promoting the recovery of hypothyroid-
ism children with levothyroxine sodium [4]. In view of this, the purpose of this study is to deeply explore the clinical
effects of vitamin D combined with sodium levothyroxine in the treatment of children with hypothyroidism. The
report is as follows.
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1. Materials and Methods
1.1 General information

The study sample consisted of 80 cases of children with hypothyroidism admitted to the hospital from January 2023
to June 2024. This study has been reviewed and approved by the Medical Ethics Committee of our institution. Ac-
cording to the random number table method, the children were divided into two groups, with 40 cases in the control
group and 40 cases in the observation group. Inclusion criteria: Diagnosed with hypothyroidism through examination,
based on the reference "Thyroid Disease Diagnosis and Treatment Guidelines - Hypothyroidism" [5]; The guardians
of the child sign the informed consent form; Children who have taken vitamin D. The basic information of the control
group children is as follows: Ages range from 6 to 14 years old, with an average of (10.53+1.64) years; body weight
ranges from 9 to 35kg, with an average of (21.654+3.27) kg; the ratio of males to females is 18/22. The basic infor-
mation of the observation group of children is as follows: The age range is between 6 to 15 years old, with an average
age of (10.62+1.59) years; the body weight range is between 10 to 34kg, with an average weight of (22.18+3.46) kg;
the ratio of males to females is 19/21. A comparison of the general information between the two groups (P > 0.05)
shows that they are balanced and comparable.

1.2 Method

The control group received levothyroxine sodium treatment. Levothyroxine Sodium [Company Name: Merck Phar-
maceutical (Jiangsu) Co., Ltd.; National Drug Approval Number H20227080; Dose: 50ug] Oral, the initial dose is
set at 12.5-25.0 ug, once daily, and then gradually increased to the maintenance dose range of 50-100 micrograms,
once daily. The child underwent a three-month treatment period, during which thyroid function, liver function, and
blood routine were reexamined every two weeks. The medication dosage was adjusted in a timely manner based on
the child's clinical symptom relief and changes in laboratory examination indicators.

The observation group received combined treatment with vitamin D and sodium levothyroxine. Vitamin D [Com-
pany Name: Qingdao Double Whale Pharmaceutical Co., Ltd.; National Drug Approval Number H20113033; Spec-
ification: Each tablet contains 400 units of Vitamin D3] taken orally, one tablet once daily, continuously for 3 months
of treatment. Levothyroxine sodium treatment is consistent with the control group.

1.3 Observing indicators

(1) Compare the thyroid function of three items in two groups of children. Before and after treatment, 3 mL of early
morning fasting venous blood samples from the children were collected for centrifugation. Utilizing chemilumi-
nescent immunoassay technology to determine three thyroid function indicators in the supernatant: FT3, FT4,
and TSH.

(2) Compare the serum 25 (OH) D3 levels and blood calcium content between the two groups of children. The serum
collection method is the same as (1), by detecting the serum 25 (OH) D3 level through an enzyme immunoassay,
and determining the content of blood calcium by spectrophotometry.

1.4 Statistical treatment

Analyze the data using the statistical software SPSS 26.0, including the levels of FT3, FT4, TSH, 25(OH)D3 indica-
tors, and blood calcium content. Count indicators are expressed as case numbers/percentages (n/%), using the y? test;
measurement indicators are expressed as mean + standard deviation (X +s ), using the t-test; P<0.05 indicates that
the difference is statistically significant.

2. Results
2.1 Compare the thyroid function of three items in two groups of children

Comparison of FT3, FT4, and TSH levels before treatment between two groups (P>0.05); after treatment, both groups
showed an increase in FT3 and FT4 levels, with the observation group being higher than the control group (P<0.05),
and both groups showed a decrease in TSH levels, with the observation group being lower than the control group
(P<0.05) (see Table 1).
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Table 1. Compares the three items of thyroid function between the two groups (x +5)

G FT3 (pmol/L) FT4 (pmol/L) TSH (ulU/ml)
roup
s 0 Prethe Post-treat- Prethe  Post-treat- Prethe  Post-treat-
t P t P t P
rapy ment rapy ment rapy ment
Obser- 2.65+ 154 000 738+ 1423422 167 000 1547 18.6  0.00
vation 40 0.59 5.82+1.16 05 0 123 3 23 0 4234 7.53+1.33 57 0
group
Con-
2,71+ 897 0.00 743+ 11.35t19 112 0.00 1528 154  0.00
trol 40 0.62 4.64+1.21 3 0 1.07 N 79 0 1297 8.74+1.43 17 0
group
t - 0.443 4.452 0.194 6.111 0.369 3919
P - 0.659 0.000 0.847 0.000 0.713 0.000

2.2 Compare the serum 25 (OH) D3 levels and blood calcium content between the two groups of children
patients

The levels of serum 25 (OH) D3 and blood calcium content were compared before treatment between the two groups
(P>0.05); after treatment, the levels of serum 25 (OH) D3 and blood calcium content in both groups increased, with
the observation group being higher than the control group (P<0.05) (see Table 2).

Table 2. Compares the serum 25 (OH) D3 levels and blood calcium levels in the two groups (X £5)

25 (OH) D3 (nmol/L) Blood calcium (nmol/L)
Groups n
Pretherapy ~ Post-treatment t P Post-treatment ~ Post-treatment t P
Obsgiga;“’“ 40 40.64+6.52  77.63+8.62  21.645  0.000 2.09+0.14 2.64+0.32 9.959  0.000
Cg‘;‘;:r‘)’l 40 41174623  6527+7.94  15.103  0.000 2.10+£0.13 2.23+0.29 2587 0.012
t - 0.372 6.670 0.331 6.004
P . 0.711 0.000 0.742 0.000

3. Discussion

Hypothyroidism can affect children's normal growth and development, and metabolism. If not treated in a timely
manner, it can also impact children's intellectual levels [6]. Levothyroxine sodium is a commonly used thyroid hor-
mone replacement therapy drug that can supplement the body's deficient thyroid hormones and help children return
to normal metabolism. Vitamin D helps promote calcium absorption and maintain bone health. For children with
hypothyroidism, due to insufficient secretion of thyroid hormones, there may be excessive loss of calcium in the body.
Therefore, appropriate supplementation of vitamin D is of significant importance for maintaining the normal growth
and development of pediatric patients.

After research, Yan Yaqiong [7] and others pointed out that during the regular and standardized treatment of chil-
dren with congenital hypothyroidism, attention should also be paid to preventing the deficiency of vitamin D, in order
to help children achieve better growth and development conditions. The results of this study indicate that after treat-
ment, the levels of FT3 and FT4 indicators, as well as the serum 25 (OH) D3 levels and blood calcium content, were
higher in the observation group compared to the control group (P<0.05), while the TSH indicator levels were lower
in the observation group than in the control group (P<0.05). Thyroid hormones play a significant role in regulating
body metabolism, growth, and development, and nervous system function. Levothyroxine sodium can supplement
the thyroid hormones that are deficient in patients, restore thyroid function, and improve their metabolic state. Serum
25(OH)D3 is the major storage form of vitamin D in the body and is also an indicator of vitamin D nutritional status
[7]. By supplementing vitamin D, it is possible to directly increase the serum 25 (OH) D3 levels, and it also helps to
enhance the absorption rate of calcium in the intestines, thereby increasing blood calcium levels [8]. Hypothyroidism
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is often associated with autoimmune responses, and autoimmune thyroiditis is one of them. Vitamin D, as an im-
munomodulator, can affect the differentiation, proliferation, and apoptosis of various immune cells, indirectly influ-
encing antibody production, thereby assisting in improving thyroid antibody levels [9].

In summary, the combined treatment of vitamin D with sodium levothyroxine in children with hypothyroidism
helps to improve three thyroid function indicators, increase serum 25(OH) D3 and blood calcium levels.
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