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RINGKASAN

PERBEDAAN KADAR INTERLEUKIN-4 DAN INTERLEUKIN-10
ANTARA WANITA HAMIL TRIMESTER TIGA YANG
TERINFEKSI DAN TANPA INFEKSI COVID-19 SERTA

HUBUNGANNYA DENGAN DERAJAT KEPARAHAN
(STUDI: DI RSUD DR SOETOMO SURABAYA)

Ario Danianto

Wabah penyakit Coronavirus 2019 (COVID-19) yang disebabkan oleh
Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) telah menyebar
dengan cepat ke seluruh dunia. Pasien COVID-19 memiliki manifestasi klinis yang
luas. Dari studi sistematik review berhasil mengidentifikasi setidaknya 26
manifestasi klinis dari COVID-19. Secara umum didapatkan gejala tidak spesifik,
seperti kesulitan bernafas, demam, batuk, dan sakit kepala. Pada awalnya, penyakit
ini ditandai dengan adanya trias demam, batuk, dan sesak napas. Centers for
Disease Control and Prevention (CDC) Amerika Serikat selanjutnya menambah
rasa mengigil, nyeri otot, sakit kepala, sakit tenggorokan, dan hilangnya rasa serta
pembau ke daftar manifestasi penyakit ini.

Bukti yang ada menunjukkan bahwa respon inflamasi memainkan peran
penting dalam perjalanan penyakit COVID-19. Respon inflamasi yang dipicu oleh
replikasi virus yang cepat dari SARS-CoV-2 serta penghancuran sel dapat merekrut
makrofag dan monosit kemudian menginduksi pelepasan sitokin dan kemokin.
Sitokin dan kemokin ini kemudian menarik sel imun dan mengaktifkan respons
imun, yang menyebabkan badai dan gangguan sitokin. Pasien COVID-19 yang
parah dan kritis terjadi keadaan patologis yang disebut sindrom pelepasan sitokin
yang ditandai dengan peningkatan sistemik yang cepat dan berkepanjangan lebih
dari 20 macam sitokin dan kemokin inflamasi. Sindroma pelepasan sitokin akan
menginduksi ARDS dan hemophagocytic lymphohistiocytosis sekunder, yang
sering menyebabkan kegagalan multiorgan dan kematian. Ciri unik dari badai

sitokin COVID-19 adalah peningkatan dramatis IL-10 pada pasien yang sakit
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parah/kritis. Konsentrasi IL-10 perifer secara signifikan lebih tinggi pada pasien
COVID-19 yang dirawat di ICU dibandingkan dengan pasien non-ICU.

Berdasarkan pengalaman wabah Coronavirus di masa lalu, terjadinya
infeksi paru akan menimbulkan respon imun yang unik dan dapat menimbulkan
morbiditas yang lebih tinggi. Liu et a/ memberi kesan bahwa wanita hamil rentan
terhadap bentuk COVID-19 yang lebih parah. Adaptasi sistem respirasi yang terkait
dengan perubahan imunologi ini menempatkan pasien hamil pada risiko terkena
infeksi saluran pernapasan yang lebih parah. Selama kehamilan terjadi pergeseran
keseimbangan antara sitokin Th1l dan Th2. Penurunan regulasi respon imun yang
dimediasi Thl menyebabkan respon imun humoral dominan Th2 sehingga
memungkinkan toleransi imun janin yang sedang berkembang, tetapi juga
berkontribusi pada peningkatan kerentanan terhadap infeksi virus, khususnya
patogen pernapasan. Perubahan imun ini juga dapat mempengaruhi tingkat
keparahan COVID-19.

Penelitian ini bertujuan mempelajari peran sitokin anti-inflamasi (IL-4 dan
IL-10) pada patofisiologi COVID-19 dalam kehamilan. Selain itu juga
menganalisis perbedaan kadar IL-4 dan IL-10 pada kehamilan trimester tiga
terinfeksi dan tanpa infeksi COVID-19 serta hubungannya dengan derajat
keparahan COVID-19. Pasien yang masuk dalam kriteria inklusi akan dilakukan
pemeriksaan kadar serum IL-4 dan IL-10 pada saat perawatan. Data yang terkumpul
kemudian dilakukan Analisa statistik dengan menggunakan uji- T jika data
terdistribusi normal, tetapi jika tidak normal menggunakan Mann-Whitney test.
Dilakukan uji Spearman untuk mengetahui korelasi IL-4 dan IL-10 dengan derajat
keparahan penyakit.

Penelitian ini melibatkan 66 subyek penelitian yang terbagi menjadi 2
kelompok yaitu kelompok terinfeksi COVID-19 dan kelompok tidak terinfeksi
COVID-19. Pada penelitian ini 63,3% wanita hamil yang terinfeksi COVID-19
mempunyai gejala dangan mayoritas gejala adalah batuk (60,6%), sesak nafas
(36,4%) dan anosmia (15,2%). Dari pemeriksaan tanda vital didapatkan 36,4%
sampel memiliki laju nafas diatas 20x/menit, 6,1% memiliki suhu tubuh diatas atau
sama dengan 37,5°C, 33,3% memiliki saturasi kurang dari 95%. Tiga belas sampel

pada penelitian ini menggunakan alat bantu nafas. Berdasarkan derajat keparahan
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mayoritas sampel termasuk derajat ringan (63,6%), 27,3% derajat berat dan 9,1%
derajat sedang. Pada profil biologi molekuler tidak didapatkan perbedaan kadar
IL-4 dan IL-10 serum pada kelompok wanita hamil terinfeksi COVID-19 dan
kelompok wanita hamil tanpa infeksi COVID-19. Dari analisis hubungan, tidak
didapatkan korelasi antara kadar IL-4 dengan derajat keparahan penyakit.
Didapatkan korelasi antara kadar IL-10 dengan derajat keparahan penyakit.
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SUMMARY

"The Difference in Interleukin-4 and Interleukin-10 Levels
Among Third-Trimester Pregnant Women Infected and

Uninfected with COVID-19 and its Relationship with Severity."
"STUDY: AT DR. SOETOMO HOSPITAL, SURABAYA"

Ario Danianto

The outbreak of the Coronavirus Disease 2019 (COVID-19) caused by the
Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2) has rapidly
spread worldwide. COVID-19 patients display a wide range of clinical
manifestations. From a systematic review study, it was successful in identifying at
least 26 clinical manifestations of COVID-19. Commonly, non-specific symptoms
are present, such as difficulty breathing, fever, cough, and headache. Initially, the
disease is marked by the presence of the triad of fever, cough, and shortness of
breath. The Centers for Disease Control and Prevention (CDC) in the United States
have subsequently added chills, muscle pain, headache, sore throat, and loss of taste
and smell to the list of manifestations of this disease.

The available evidence suggests that the inflammatory response plays a
crucial role in the progression of COVID-19. The inflammatory response triggered
by the rapid replication of SARS-CoV-2 and cell destruction can recruit
macrophages and monocytes, leading to the release of cytokines and chemokines.
These cytokines and chemokines then attract immune cells and activate the immune
response, leading to a cytokine storm and immune dysfunction. In severe and
critical COVID-19 patients, a pathological condition known as cytokine release
syndrome occurs, characterized by a rapid and prolonged systemic increase in more
than 20 types of inflammatory cytokines and chemokines. Cytokine release
syndrome can lead to the development of ARDS (Acute Respiratory Distress
Syndrome) and secondary hemophagocytic lymphohistiocytosis, which often

results in multiorgan failure and death. A unique aspect of the cytokine storm in
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COVID-19 is the significant increase in IL-10 levels in severely or critically ill
patients. The peripheral concentration of IL-10 is significantly higher in COVID-
19 patients treated in the ICU compared to non-ICU patients.

Based on past experiences with coronavirus outbreaks, lung infections can
trigger a unique immune response and may lead to higher morbidity. Liu et al.
suggested that pregnant women are susceptible to a more severe form of COVID-
19. Respiratory system adaptations associated with these immunological changes
put pregnant patients at a higher risk of experiencing more severe respiratory
infections. During pregnancy, there is a shift in the balance between Thl and Th2
cytokines. The downregulation of Thl-mediated immune responses results in a
predominant Th2-mediated humoral immune response, allowing for fetal immune
tolerance during development. However, it also contributes to an increased
susceptibility to viral infections, particularly respiratory pathogens. These
immunological changes can also influence the severity of COVID-19.

This study aims to investigate the role of anti-inflammatory cytokines
(IL-4 and IL-10) in the pathophysiology of COVID-19 during pregnancy.
Additionally, it aims to analyze the differences in IL-4 and IL-10 levels in the third-
trimester pregnancies with and without COVID-19 infection and their correlation
with the severity of COVID-19. Patients who meet the inclusion criteria will
undergo a measurement of serum IL-4 and IL-10 levels during their treatment. The
collected data will then undergo statistical analysis using a T-test if the data follows
a normal distribution. However, if the data is not normally distributed, the Mann-
Whitney test will be employed. A Spearman test will be employed to assess the
correlation between IL-4 and IL-10 levels and the severity of the disease.

This study involves 66 research subjects, which are divided into two groups:
the COVID-19 infected group and the non-infected COVID-19 group. In this study,
63.3% of pregnant women infected with COVID-19 presented with symptoms, with
the majority of these symptoms being cough (60.6%), shortness of breath (36.4%),
and anosmia (15.2%). From the examination of vital signs, it was observed that
36.4% of the samples had a respiratory rate above 20 breaths per minute, 6.1% had
a body temperature equal to or above 37.5°C, and 33.3% had oxygen saturation

levels below 95%. Thirteen samples in this study used respiratory assistance
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devices. Regarding the severity level, the majority of the samples fell into the mild
category (63.6%), 27.3% were categorized as severe, and 9.1% as moderate. In the
molecular biology profile, there were no differences in the serum levels of IL-4 and
IL-10 between the group of pregnant women infected with COVID-19 and the
group of pregnant women without COVID-19 infection. A correlation was found

between the levels of IL-10 and the severity of the disease.
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PERBEDAAN KADAR INTERLEUKIN-4 DAN INTERLEUKIN-10
ANTARA WANITA HAMIL TRIMESTER TIGA YANG
TERINFEKSI DAN TANPA INFEKSI COVID-19 SERTA

HUBUNGANNYA DENGAN DERAJAT KEPARAHAN
(STUDI: DI RSUD DR SOETOMO SURABAYA)

Ario Danianto

ABSTRAK

Tujuan : Mempelajari peran sitokin anti-inflamasi pada patofisiologi COVID-19
dalam kehamilan. Selain itu juga menganalisis perbedaan kadar IL-4 dan IL-10
pada kehamilan trimester tiga terinfeksi dan tanpa infeksi COVID-19 serta
hubungannya dengan derajat keparahan COVID-19

Metode : Penelitian analisis observasional dengan desain cross sectional untuk
menilai perbandingan kadar IL-4 dan IL-10 pada wanita hamil trimester ketiga yang
terinfeksi dan yang tidak terinfeksi COVID-19 sebagai kontrol

Hasil : Didapatkan 66 wanita hamil yang terbagi menjadi 2 kelompok yaitu
kelompok terinfeksi dan tidak terinfeksi COVID-19. Pada penelitian ini 63,3%
wanita hamil yang terinfeksi COVID-19 mempunyai gejala dangan mayoritas
gejala adalah batuk (60,6%), sesak nafas (36,4%) dan anosmia (15,2%). Pada profil
biologi molekuler tidak didapatkan perbedaan kadar IL-4 dan IL-10 serum pada
kelompok wanita hamil terinfeksi COVID-19 dan kelompok wanita hamil tanpa
infeksi COVID-19, (p=0,183) dan (p=0,177). Tidak didapatkan korelasi antara
kadar IL-4 dengan derajat keparahan penyakit (rs = -0,144, p=0,212). Didapatkan
korelasi antara kadar IL-10 dengan derajat keparahan penyakit (rs = 0,446,
p=0,005).

Kesimpulan : Tidak didapatkan perbedaan kadar IL-4 dan IL-10 pada kehamilan
terinfeksi dan tanpa infeksi COVID-19. Didapatkan korelasi positif kadar IL-10
pada wanita hamil yang terinfeksi COVID-19 dengan derajat keparahan penyakit

Kata Kunci : SARS-CoV-2,COVID-19, Hamil, IL-4, IL-10, Derajat Keparahan
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"The Difference in Interleukin-4 and Interleukin-10 Levels
Among Third-Trimester Pregnant Women Infected and

Uninfected with COVID-19 and its Relationship with Severity."
"STUDY: AT DR. SOETOMO HOSPITAL, SURABAYA"

Ario Danianto

ABSTRACT

Objective : The study aims to investigate the role of anti-inflammatory cytokines
in the pathophysiology of COVID-19 during pregnancy. Additionally, it seeks to
analyze the differences in IL-4 and IL-10 levels in third-trimester pregnancies with
and without infection and their correlation with the severity of COVID-19.
Methods : This research is an observational analysis with a cross-sectional design
to assess the comparison of IL-4 and IL-10 levels in third-trimester pregnant women
infected with COVID-19 and those not infected with COVID-19 serving as the
control group.

Result : A total of 66 pregnant women were included in the study, divided into two
groups: the group infected with COVID-19 and the group not infected with
COVID-19. In this study, 63.3% of pregnant women with COVID-19 infection had
symptoms, with the most common symptoms cough (60.6%), shortness of breath
(36.4%), and anosmia (15.2%). In the molecular biology profile, no differences
were found in the serum levels of IL-4 and IL-10 between the group of pregnant
women infected with COVID-19 and the group of pregnant women without
COVID-19 infection, with p-values of 0.183 and 0.177, respectively. There was no
correlation found between IL-4 levels and the severity of the disease (rs = -0.144,
p=0.212). However, a correlation was found between IL-10 levels and the severity
of the disease (rs = 0.446, p = 0.005).

Conclusion: No differences were observed in the levels of IL-4 and IL-10 between
pregnant women with and without COVID-19 infection. A positive correlation was
found between the levels of IL-10 in pregnant women infected with COVID-19 and
the severity of the disease.

Keyword: SARS-CoV-2, COVID-19, Pregnancy, IL-4, IL-10, Severity Level
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MIP-1A Macrophage inflammatory protein-1§
MMP matriks metaloprotease
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MODS Multiple Organ Dysfunction Syndrome
MyD88 myeloid differentiation primary response 88
NF-kB nuclear factor kappa B
NK natural killer
NLR neutrophil-lymphocyte ratio
ORF Open Reading Frames
PAMP pathogen-associated moleculer patterns
PBMC peripheral blood mononuclear cells
PHEIC Public Health Emergency of International Concern
PIBF progesterone induced blocking factor
PRR pattern recognition receptors
RAS Sistem Renin-Angiotensin
RBD receptor-binding domain
RLR RIG- 1 like receptors
RNA Ribonucleic Acid
ROS reactive oxygen species
SARS Severe Acute Respiratory Syndrome
SARS-CoV-2 Severe Acute Respiratory Syndrome Coronavirus-2
SIRS systemic inflammantory response syndrome
SNP single nucleotide polymorphism
SOCS3 Suppressor of cytokine signaling 3
STAT signal transducer and activator of transcription
Tth T follicular helper
TGFpB Transforming growth factor-f§
Th T-helper
TLR Toll-like receptors
TMPRSS2 transmembran protease serine 2
TNF Tumor Necrosis Factor
Treg regulatory T cells
Treg T-regulator
TRIF TIR-domain containing adapter-inducing interferon
WBC white blood cell
WHO World Health Organization
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