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RINGKASAN

POLIMORFISME GEN CTLA-4 DAN GEN PTPN-22, POSITIFITAS
ANTI-THYROID PEROXIDASE DAN ANTI-THYROGLOBULIN, SERTA
KADAR T3, DAN FT4: STUDI PADA ANAK SINDROM DOWN

MUHAMMAD FAIZI

Sindrom Down (SD) merupakan kelainan kromosom yang paling sering
terjadi, sebagian besar disebabkan oleh Trisomi kromosom 21. Insiden SD secara
global menurut WHO adalah antara 1-10 dalam 1000 kelahiran hidup (Al-Biltagi,
2015). Prevalensi SD di Indonesia sebesar 1,2 pada tahun 2010 dan sebesar 1,3
pada tahun 2013 per 1000 untuk anak usia 24-49 bulan (RISKESDAS Kemenkes
RI, 2014). Berbagai masalah kesehatan sering dikaitkan dengan SD termasuk
gangguan pertumbuhan dan perkembangan, perilaku dan kejiwaan, kelainan mata,
jantung, pernafasan, saluran pencernaan, hematologi, endokrin, serta imunologi.
Disfungsi tiroid merupakan kelainan endokrin yang sering terjadi pada 30% anak
SD pada saat lahir, dengan frekuensi meningkat menjadi 49% pada anak-anak SD
usia 10 tahun (lughetti dkk., 2014). Disfungsi tiroid pada anak dengan SD
disebabkan oleh faktor genetik dan lingkungan. Disregulasi sistem kekebalan
tubuh pada anak SD dianggap sebagai penyebab peningkatan prevalensi berbagai
kondisi autoimun, termasuk penyakit tiroid autoimun (TAI) yang ditandai adanya
antibodi tiroid (Graber dkk., 2012).

Polimorfisme gen Cytotoxic T-lymphocyte associated antigen 4 (CTLA-4)
dan protein tyrosine phosphatase non- receptor type 22 (PTPN-22) merupakan
dua dari banyak polimorfisme gen pengatur imun yang banyak dilaporkan
menyebabkan TAI pada populasi normal non-SD.

Tujuan penelitian ini adalah membuktikan peran polimorfisme gen CTLA-4,
gen PTPN-22, positifitas anti-thyroid peroxidase, anti-thyroglobulin, serta kadar
T3 dan FT4 dalam terjadinya penyakit tiroid autoimun pada sindrom Down.

Metode penelitian ini adalah potong lintang observasional analitik meliputi
anak SD terdiri dari laki-laki dan perempuan usia 1 bulan — 18 tahun yang berobat
di unit rawat jalan atau yang dirawat di instalasi rawat inap Dept/SMF Iimu
Kesehatan Anak RSUD Dr. Soetomo pada bulan April 2020 hingga Februari
2021. Anak SD yang dikonfirmasi dengan karyotyping dan orang tuanya bersedia
menandatangani lembar persetujuan.

Variable yang diteliti adalah polimorfisme gen CTLA-4, gen PTPN-22,
positifitas anti-thyroid peroxidase, anti-thyroglobulin, serta kadar T3 dan FT4.
Hubungan antara 2 variabel dilakukan analisis multivariat menggunakan regresi
logistik untuk mengetahui faktor risiko terjadinya penyakit tiroid autoimun pada
anak dengan SD. Penelitian ini mendapat persetujuan komite etik RSUD Dr.
Soetomo dengan no 1960/KEPK/IV/2020. Analisis data dilakukan dengan
bantuan software SPSS 17.

Subjek penelitian ini sebanyak 31 pasien anak SD. Terdiri dari 19 anak laki-
laki dan 12 anak perempuan. Usia rerata subjek dalam penelitian ini adalah 19,45
bulan. Umur termuda berumur 1 bulan dan tertua 53 bulan saat dilakukan
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pengambilan subjek. Berat badan lahir subjek rerata seberat 2920,97 gram.
Sementara berat badan dan tinggi badan subjek saat dilakukan pengambilan
subjek rerata sebesar 7,66 kg dan 72,85 cm.

Genotipe pada polimorfisme PTPN-22 C1858T seluruhnya adalah CT 31
(100%), tidak ditemukan genotipe CC maupun TT. Genotipe pada polimorfisme
CTLA-4 C60T ditemukan adalah GG 14(45,2%), AA 5(16,1%), dan AG
12(38,7%). Genotip polimorfisme CTLA-4 C1822T berada pada CT 15 (48.4%),
TT 10 (32.3%), dan CC 6 (19.4%).

Rerata kadar T3 subjek adalah 1,59 ng/mL sedangkan rerata kadar FT4
adalah 0,81 ng/mL. Namun bila dikaitkan dengan nilai rujukan sesuai umur, 30
(96,8%) subjek penelitian ini mempunyai kadar T3 dan FT4 yang lebih rendah
dan 1 pasien mempunyai kadar T3 dan FT4 normal. Interpreasi tes fungsi tiroid
berdasarkan rujukan nilai normal sesuai usia subjek yang dihubungkan pasangan
kadar TSHnya; terdiri dari 26 subjek hipotiroid sentral, 4 hipotiroid primer, dan 1
hipotiroid subklinik.

Sebanyak 96,8% terkait dengan penyakit TAI ditandai dengan munculnya
antibodi tiroid Anti-TPO dan Anti-TG berdasarkan nilai rujukan. Antibodi TPO
positif 18 subjek (58,1%), dan 13 subjek (41,9%) memiliki antibodi TPO negatif.
Hasil anti-TPO, sebanyak 30 (96,8%) subjek memiliki anti-TG positif dan 1
(3.2%) anti-TG negatif. Subjek dengan gabungan anti-TPO dan anti-TG positif
sebanyak 18 (58.1%). Terdapat 1 subjek yang tidak terkait penyakit TAI (3,2%).

Berdasarkan analisis uji statistik menggunakan regresi logistik menunjukkan
bahwa tidak ada hubungan bermakna antara CTLA-4 C1822T, CTLA-4 C60T,
dan PTPN-22 dengan penyakit TAI pada anak SD. Tidak ada hubungan antara
positifitas marker autoimun dengan kadar T3 dan FT4 pada anak SD.

Dari hasil penelitian ini menghasilkan kesimpulan: terbukti bahwa tipe
polimorfisme PTPN-22 C1858T yang ditemukan pada anak SD seluruhnya adalah
genotipe CT. Tipe polimorfisme gen CTLA-4 C60T yang paling banyak
ditemukan pada anak SD adalah genotipe GG, sedangkan genotipe AA dan AG
ditemukan dengan frekuensi yang lebih rendah. Tipe polimorfisme gen CTLA-4
C1822T yang paling banyak ditemukan pada anak SD adalah genotipe CT,
sedangkan genotipe TT dan CC ditemukan dengan frekuensi yang lebih rendah.
Positifitas Anti-TPO anak SD pada anak SD cenderung tinggi. Positifitas Anti-TG
pada anak SD cenderung tinggi. Kadar T3 pada anak SD lebih rendah
dibandingkan dengan rujukan nilai normal. Kadar FT4 pada anak SD lebih rendah
dibandingkan dengan rujukan nilai normal. Tidak ditemukan hubungan antara
polimorfisme gen CTLA-4 dan PTPN-22 dengan positifitas anti-thyroid
peroxidase enzyme, anti-thyroglobulin, serta kadar T3 dan FT4 pada anak sindrom
down.
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SUMMARY

CTLA-4 AND PTPN-22 GENE POLYMORPHISMS, POSITIVITY OF
ANTI-THYROID PEROXIDASE AND ANTI-THYROGLOBULIN, T3
AND FT4 LEVEL: ASTUDY IN CHILDREN WITH DOWN SYNDROME

MUHAMMAD FAIZI

Down syndrome (DS) is the most common chromosome abnormality,
mostly caused by a chromosome of 21. The global incidence of DS according to
WHO is between 1-10 in 1000 live births (Al-Biltagi, 2015). According to
RISKESDAS, the prevalence of DS children aged 24-49 months in Indonesia was
0,12% in 2010 and 0,13% in 2013 (Kemenkes RI, 2014). Various health problems
are often associated with DS including growth and development disorders,
behavior and psychology, eye, heart, respiratory, digestive, hematological,
endocrine, and immunological disorders. Thyroid dysfunction is an endocrine
disorder that often occurs in 30% of DS children at birth, with the frequency
increasing to 49% in DS children aged 10 years (lughetti et al., 2014). Thyroid
dysfunction in children with DS is caused by genetic and environmental factors.
Dysregulation of the immune system in DS children is considered to be the cause
of the increased prevalence of various autoimmune conditions, including
autoimmune thyroid disease (AITD) which is characterized by the presence of
thyroid antibodies (Graber et al., 2012).

Cytotoxic T-lymphocyte associated antigen 4 (CTLA-4) and protein
tyrosine phosphatase non-receptor type 22 (PTPN-22) gene polymorphisms are
two of the many immune regulatory gene polymorphisms that have been reported
to cause AITD in non-DS normal populations.

The purpose of this study was to analyze the role of CTLA-4 and PTPN-22
gene polymorphisms, positivity of anti-thyroid peroxidase (Anti-TPO) and anti-
thyroglobulin (Anti-TG), and levels of T3 and FT4 in the occurrence of AITD in
DS children.

This research is a cross-sectional analytic observational study involving 31
DS children aged 1 month - 18 years treated in outpatient and inpatient unit at Dr.
Soetomo General Hospital Surabaya from April 2020 to February 2021. Research
subject diagnosed with DS was confirmed using karyotyping and the parents were
willing to sign the consent form.

The variables analyzed in this study were CTLA-4 and PTPN-22 gene
polymorphisms, positivity of Anti-TPO and Anti-TG, and levels of T3 and FT4.
The correlation between the two variables was carried out by multivariate analysis
using logistic regression to determine the risk factors for autoimmune thyroid
disease in children with DS. This research was approved by the ethics committee
of Dr. Soetomo General Hospital Surabaya with number 1960/KEPK/I1V/2020.
Data analysis was carried out using SPSS 17 software.

Research subjects consists of 19 boys and 12 girls with mean age of the
subjects was 19.45 months, 1 month old as the youngest and the oldest was 53
months. The average subject's birth weight was 2920.97 grams. The weight and
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height of the subjects at the time of data collection had an average of 7.66 kg and
72.85 cm respectively.

The genotype of the PTPN-22 C1858T polymorphism was all CT 31
(100%), neither CC nor TT genotypes were found. The genotypes found in the
CTLA-4 C60T polymorphism were GG 14 (45.2%), AA 5 (16.1%), and AG 12
(38.7%). The genotype of the CTLA-4 C1822T polymorphism was CT 15
(48.4%), TT 10 (32.3%), and CC 6 (19.4%).

Mean T3 and FT4 level measured was 1.59 ng/mL and 0.81 ng/mL
respectively. However, in terms of age-associated reference values, 30 (96.8%)
subjects in this study had low T3 and FT4 levels and 1 patient had normal T3 and
FT4 levels. Interpretation of thyroid function tests based on age-associated
reference values in relation to their TSH levels; 26 of subjects had central
hypothyroid, 4 subjects had primary hypothyroid, and 1 subclinical hypothyroid
subjects.

A total of 96.8% subjects were associated with AITD characterized by the
presence of positive Anti-TPO and Anti-TG. Anti-TPO was found in 18 (58.1%)
subjects and 30 (96.8%) subjects had positive Anti-TG, while 18 (58.1%) subjects
tested positive for both Anti-TPO and Anti-TG. There was 1 (3.2%) subject who
is not related to AITD.

Based on statistical analysis using logistic regression showed that there was
no significant correlation between gene polymorphisms of CTLA-4 C1822T,
CTLA-4 C60T, and PTPN-22 with AITD in DS children. There was also no
significant correlation between the positivity of autoimmune markers with T3 and
FT4 levels in DS children.

From the results of this study It is proven that the PTPN-22 C1858T gene
polymorphism found in this study were all CT genotypes. The type of CTLA-4
C60T gene polymorphism that is most commonly found in DS children is the GG
genotype, while the AA and AG genotypes are found with a lower frequency. The
most common type of CTLA-4 C1822T gene polymorphism found in DS children
was the CT genotype, while the TT and CC genotypes were found with a lower
frequency. The positivity of Anti-TPO in DS children tends to be high. The
positivity of Anti-TG in DS children tends to be high. The T3 level in DS children
is lower than the normal age-associated reference values. The FT4 level in DS
children is lower than the normal age-associated reference values. There was no
association between CTLA-4 and PTPN-22 gene polymorphisms with positivity
of anti-thyroid peroxidase enzyme (Anti-TPO) and anti-thyroglobulin (Anti-TG),
and levels of T3 and FT4 in DS children.
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ABSTRACT

CTLA-4 AND PTPN-22 GENE POLYMORPHISMS, POSITIVITY OF
ANTI-THYROID PEROXIDASE AND ANTI-THYROGLOBULIN, T3
AND FT4 LEVELS: ASTUDY IN CHILDREN WITH DOWN SYNDROME

MUHAMMAD FAIZI

Background The Cytotoxic T-lymphocyte-associated antigen 4 (CTLA-4) and
Protein Tyrosine Phosphatase Non Receptor Type 22 (PTPN-22) gene
polymorphisms were often associated with the development of autoimmune
thyroid disease (AIT) in the normal population. However, it has not been widely
studied in the Down syndrome (SD) population.

Aims To prove the role of CTLA-4 gene, PTPN-22 gene polymorphisms, anti-
thyroid peroxidase and anti-thyroglobulin positiviy, T3, and FT4 levels in the
occurrence of autoimmune thyroid disease in SD

Methods The research design was cross-sectional, which was conducted from
April 2020 to February 2021, with 31 SD samples aged one month-18 year.
CTLA-4 and PTPN-22 gene polymorphisms were analyzed by using PCR-RFLP.
Anti-TPO and anti-TG were analyzed by using ELISA. FT4 and T3 were analyzed
by using ELISA. Correlation between 2 variables was analyzed using logistic
regression with SPSS 17 software.

Results and analysis In SD children, CT was only found in PTPN-22 31 (100%),
not found in CC or TT. The most common CTLA-4 C60T polymorphism was GG
14 (45.2%), followed by AA 5(16,1%), and AG 12 (38,7%) and The most
common CTLA-4 C1822T was CT 15 (48.4%), followed by TT 10 (32,3%), and
CC 6 (19,4%). All subjects had thyroid dysfunction.96.8% of the cases related to
AIT were by the presence of thyroid antibodies. TPO antibody positive 18
(58.1%), Anti-TG positive 30 (96.8%). Subjects with both Anti-TPO and TG
positive 18 (58.1%). The levels of FT4 and T3 were 0.81 + 0.57 ng/mL and 1.59 +
0.45 ng/mL respectively. Twenty-six subjects with central hypothyroidism, four
primary hypothyroidism, and one subclinical hypothyroidism. There was no
correlation between CTLA-4 C1822T, CTLA-4 C60T with anti-TPO and anti-TG.
Correlation between PTPN-22 C1858T with anti-TPO and anti-TG can not be
conducted because of the homogenous variables. There was no correlation
between anti-TPO and anti-TG with FT4. Correlation between anti-TPO and anti-
TG with T3 can not be conducted because of homogenous variables.

Conclusions There was no correlation between CTLA-4 C60T and CTLA-4
C1822T and or PTPN-22 C1858T genes polymorphism toward anti-TPO, anti-TG
positivity, and there was no correlation between anti-TPO, anti-TG toward T3 and
FT4 levels. This study strengthens the theory that the cause of AIT in SD is not
only determined by genetic polymorphisms of related genes (CTLA-4 and or
PTPN-22) but more polygenetic. This study needs to be followed up with research
with a case-control or cohort design involving a wider range of subjects and
multiple centers.

Keywords: SD, AIT, CTLA-4 gene polymorphism, PTPN-22 gene
polymorphism, antibody
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