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ABSTRACT

Background. Children with Down syndrome (DS) have a higher risk of
developing autoimmune thyroid disease (AITD). HLA-DQAT1 was associated with
autoimmune hypothyroidism risk in non-DS children and also adult-DS. Children
with DS tend to have low selenium (Se) and vitamin D (VD) levels, which may
increase interferon(IFN)-y, thus increasing autoantibodies. This study aimed to
examine the roles of HLA-DQA1 and DQB1 polymorphisms, Se, VD, and IFN-y
in thyroid autoimmunity in children with DS.

Methods. This cross-sectional study involving DS children <18 years old was
conducted between February 2021 and June 2022. Enzyme-linked immunosorbent
assays(ELISA) were used to measure VD (25[OH]D), Se (selenoprotein-P[SePP]
and gluthation peroxidase[GPx]3), IFN-y, thyroid peroxidase antibodies(TPO-
Ab), and thyroglobulin antibodies(Tg-Ab). HLA-DQA1 and HLA-DQBI1 alleles
were genotyped using polymerase chain reaction-restriction fragment length
polymorphism (PCR-RFLP) assays. Chi-square, Fisher’s exact, Mann—Whitney,
and Spearman’s rank correlation tests, Linear regression test and SEM-PLS were
utilized during statistical analysis.

Results. Among the 55 participants with DS, SePP and IFN-y were lower (p =
0.029; p = 0.022), while 25(OH)D was higher (p =0.011) in AITD (n = 44) versus
non-AITD group (n = 11). HLA-DQB1*0502 increasing TPO-Ab (p = 0.015, r =
0.361) while HLA-DQA1*0301 reducing TPO-Ab level (p = 0.013, r = 0.339).
SePP, GPx3 significantly reducing TPO-Ab (p = 0.000, r = -0.467; p = 0.000, r =
0.463) and Tg-Ab (p = 0.001, r = -0.444; p = 0.002, r = -0.622) levels, while VD
significantly increasing TPO-Ab (p = 0.000, r =-0.339) and Tg-Ab (p = 0.000, r =
-0.249). SEM_PLS multivariate analysis showed VD incerased TPO-Ab (p-value:
0.045, B: 0.024) and Tg-Ab (p-value: 0.002, B: 0.389). SePP increased (p = 0.000,
r = 0.822), while VD was not able to increased GPx3 (p = 0.186, r = -0.100) in
multivariate regression.

Conclusions. Although low levels of Se and HLA polymorphisms DQA1 and
DQBI affect thyroid Ab values, their role is negated by high levels of VD. High
VD increased AITD risk in DS children without going through IFN-y. The high
VD in DS children is not able to increase GPx3 levels, an important antioxidant
that works to protect thyrocyte cells from exposure to free radicals.

Keywords. HLA-DQ polimorphysm, Selenium, Vitamin D, Autoimmune thyroid
disease, Down syndrome
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ABSTRAK

Latar belakang: Anak dengan Sindrom Down (SD) memiliki risiko lebih tinggi
terkena penyakit tiroid autoimun (AITD). HLA-DQA1 dikaitkan dengan risiko
hipotiroidisme autoimun pada anak non-SD dan juga DS dewasa. Anak dengan
SD cenderung memiliki kadar selenium (Se) dan vitamin D (VD) yang rendah dan
dapat meningkatkan interferon (IFN)-y sehingga meningkatkan autoantibodi.
Penelitian ini bertujuan untuk mengetahui peran polimorfisme HLA-DQA1 dan
DQBI, Se, VD, dan IFN-y terhadap autoimunitas tiroid anak SD.

Metode: Studi cross-sectional yang melibatkan anak SD <18 tahun ini dilakukan
antara Februari 2021 sampai Juni 2022. Enzyme-linked immunosorbent assays
(ELISA) digunakan untuk mengukur VD (25[OH]D), Se (selenoprotein-P[SePP]
dan glutation peroksidase[GPx]3), IFN-y, antibodi tiroid peroksidase (TPO-Ab),
dan antibodi tiroglobulin (Tg-Ab). Alel HLA-DQA1 dan HLA-DQB1 di-genotipe
menggunakan uji polymerase chain reaction-restriction fragment length
polymorphism (PCR-RFLP). Uji korelasi chi-square, Fisher exact, Mann-
Whitney, uji regresi linier, dan SEM-PLS digunakan selama analisis statistik.
Hasil: Di antara 55 anak SD, SePP dan IFN-y lebih rendah (p = 0,029, p = 0,022),
sedangkan 25(OH)D lebih tinggi (p = 0,011) pada kelompok AITD (n=44)
dibandingkan kelompok non-AITD (n=11). HLA-DQBI1*0502 berhubungan
dengan resiko peningkatan kadar TPO-Ab (p = 0,015, r = 0,361) sedangkan HLA-
DQA1*0301 berhubungan dengan resiko penurunan kadar TPO-Ab (p = 0,013, r
=0,339). SePP, GPx3 berhubungan dengan resiko penurunan kadar TPO-Ab (p =
0,000, r = -0,467; p = 0,000, r = 0,463) dan Tg-Ab (p = 0,001, r = -0,444; p =
0,002, r = -0,622), sedangkan VD berhubungan dengan resiko peningkatan kadar
TPO-Ab (p = 0,000, r = -0,339) dan Tg-Ab (p = 0,000, r = -0,249). Analisis
multivariat SEM_PLS menunjukkan VD berhubungan dengan resiko peningkatan
kadar TPO-Ab (p=0,045, 3=0,024) dan Tg-Ab (p=0,002, 3=0,389). Peningkatan
kadar GPx berhubungan dengan kadar SePP (p = 0,000, r = 0,822), sedangkan VD
tidak berhubungan dengan resiko peningkatan GPx3 (p = 0,186, r = -0,100) pada
regresi multivariat.

Kesimpulan: Rendahnya kadar SePP, GPx3 dan polimorfisme HLA DQA1 dan
DQBI1 berhubungan dengan resiko peningkatan antibodi tiroid, tetapi peran
mereka ditiadakan oleh tingginya kadar VD. VD yang tinggi meningkatkan risiko
AITD pada anak SD tanpa melalui IFN-y. Kadar VD pada anak DS tidak mampu
meningkatkan kadar GPx3, suatu antioksidan penting yang berfungsi melindungi
sel tirosit dari paparan radikal bebas.

Kata kunci: Polimorfisme HLA-DQ, Selenium, Vitamin D, Autoimmune thyroid
disease, Sindrom Down

x1

DISERTASI HUBUNGAN POLIMORFISME HLA-DQAT ... YUNI HISBIYAH



	Untitled

