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RINGKASAN

Analisa Adiponektin Serum Pasien Covid-19 dan Hubungannya
terhadap Kejadian Multi Organ Dysfunction Syndrome

Susy Melanie

Latar Belakang: Kondisi dasar inflamasi kronik pada komorbid disinyalir sebagai
penyebab utama rendahnya ambang multiorgan failure dan kematian. Kegagalan
mekanisme umpan balik untuk mempertahankan homeostatis imunitas tubuh memicu
aktivasi jalur inflamasi berlangsung terus. Inflamasi kronik pada semua penyakit
metabolik atau penyakit noncommunible (NCDs) diawali oleh kondisi obesitas sebagai
awal proses patologik. Pada Obesitas, terjadi defisiensi faktor endokrin spesifik dari
jaringan adiposa yaitu adiponektin; bersifat antiinflamasi, menghambat sekresi dan
aktivasi berbagai sitokin inflamasi (TNF-a, /L-1p, IL-6 dan IFN-y) dan menjaga innate
immunity.

Tujuan Penelitian: Menganalisa kadar Adiponektin (ADP) pada pasien COVID-19,
dan hubungan antara kadar Adiponektin terhadap kejadian disfungsi multi organ
(MODS) dan mortalitas.

Materi dan Metode: Penelitian ini adalah penelitian observasional analitik denga
desain cross sectional. Teknik pengambilan sampel adalah total sampling. Sertifikat
Etik diterbitkan oleh Komite Etik RSUD Dr. Soetomo Surabaya. Penelitian dilakukan
di ruang isolasi COVID-19 RSUD dr. soetomo Surabaya periode Mei hingga Juni 2021.
Kriteria inklusi adalah pasien baru dengan diagnosa COVID-19 terkonfirmasi yang
berusia > 17 tahun yang setuju menjadi subjek penelitian. Pengambilan darah sampel
dilakukan pada hari O perawatan, dengan data primer lain diambil berdasarkan
autoanamnesa dan rekam medis. Dilakukan uji normalitas dengan Kolmogorv-smirnov
dan uji Cross sectional untuk data bersifat nominal, ordinal, dan interval. Data yang
bersifat kontinu atau rasio pada variabel, akan dilakukan NPar test atau Mann-Whitney
Test.

Hasil Penelitian: Terdapat 153 subjek penelitian tergabung dalam penelitian ini.
Kejadian MODS dialami oleh 126 subjek (82.35%) dengan kejadian mortalitas terjadi
pada 50 subjek (32.68%). Kejadian MODS berhubungan dengan tingkat mortalitas (P
=0.016). Nilai Median kadar ADP didapatkan sebesar 2.8 pg/ mL (3.28 + 1.36 pg/mL),
memiliki hubungan lemah dengan kejadian disfungsi multi organ (P=0.047) dan
kematian (P = 0.019). Area under curve (AUC) ROC ADP sebesar 0.378 (P=0.048, ClI
0.265-0.491) dengan nilai cut off sebesar 3.15 pg/mL. Length of stay dan tingkat ARDS
memiliki hubungan bermakna dengan kadar Adiponektin (P = 0.007 dan P = 0.004).

Pembahasan: Nilai median kadar ADP pada subjek COVID-19 di studi ini, lebih
rendah dibandingkan dengan nilai rerata kadar ADP pada pasien non COVID-19
umumnya. Hipoadiponektinemia ini dapat disebabkan oleh peningkatan pemecahan
High Molecule Weight ADP menjadi Low Molecule Weight (trimerik) sebagai upaya
kompensasi tubuh dalam meredam respon inflamasi sebagai akibat pelepasan sitokin
inflamasi yang berlebihan. Adiponektin dibutuhkan untuk menekan sekresi dan
ekspresi TNF-a, 11-6, influx sel imun pada organ paru, serta mempertahankan ekspresi
ICAM-1, VCAM-1 dan E-selectin di paru sehingga tidak terjadi edema perivaskular /
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ARDS. Peningkatan kadar ADP harus diimbangi dengan fungsi dan jumlah reseptor
ADP yang cukup. Resistensi reseptor ADP akan menyebabkan kenaikan kadar ADP
yang berlangsung terus tanpa adanya umpan balik yang memperlihatkan fenomena
tingginya kadar ADP pada kasus kematian dan MODS. Ini menjelaskan kenapa kadar
ADP pada hari 0 perawatan memiliki hubungan dengan kematian. Pada masa tersebut;
kadar ADP mencerminkan langsung derajat berat ARDS atau secara tidak langsung
kegagalan oksigenasi yang memberikan kematian secara cepat ataupun length of stay /
LoS. Sedangkan pada subjek dengan multiorgan failure; selain perubahan kadar ADP ;
interaksi reseptor ADP dengan terapi dan sitokin inflamasi serta komplikasi lain patut
diperhitungkan.

Kesimpulan: Kadar ADP pada awal masa perawatan memiliki hubungan bermakna
dengan mortalitas, dengan hubungan yang lemah terhadap multiorgan failure. Kadar
ADP berhubungan dengan Length of stay dan derajat berat ARDS atau nilai P/F ratio

Saran: Pemeriksaan kadar ADP perlu dilakukan secara periodik bersama dengan
marker inflamasi lain selama perawatan untuk mengetahui keterkaitan hubungan antara
sitokin dan adipokin dengan kejadian MODS secara kronologis dan interaksinya
dengan faktor-faktor yang mempengaruhinya. Hal tersebut dapat memberikan nilai
prediksi yang lebih baik, menentukan alat prediktor terbaik serta mengetahui manfaat
terapi secara tidak langsung terhadap perbaikan pasien COVID-19.
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SUMMARY

Analysis of Adiponectin Levels in Covid-19 Patients and Their Relationship
to Occurrence of Multi Organ Dysfunction Syndrome

Susy Melanie

Background: The underlying condition of chronic inflammation in comorbidities is
thought to be the main cause of the low threshold of multiorgan failure and death. The
failure of the feedback mechanism to maintain immune homeostasis triggers the
activation of the inflammatory pathway to continue. Chronic inflammation in all
metabolic diseases or non-communible diseases (NCDs) is initiated by obesity as the
beginning of the pathological process. In obesity, adipose-specific endocrine factor
deficiency occurs, namely adiponectin; It has anti-inflammatory properties, inhibits the
secretion and activation of various inflammatory cytokines (TNF-a, IL-1f, IL-6 and
IFN-y) and maintains innate immunity.

Research Objectives: To analyze Adiponectin (ADP) levels in COVID-19 patients,
and the relationship between ADP levels to the incidence of multiorgan dysfunction
(MODS) and mortality.

Materials and Methods: This research is an analytical observational study with a cross
sectional design. The sampling technique is total sampling. Certificate of Ethics issued
by the Ethics Committee of RSUD Dr. Soetomo Surabaya. The study was conducted in
the COVID-19 isolation room at RSUD dr. Soetomo Surabaya for the period May to
June 2021. Inclusion criteria were new patients with a confirmed COVID-19 diagnosis
aged > 17 years who agreed to be research subjects. Blood samples were taken on day
0 of treatment, with other primary data taken based on autoanamnesis and medical
records. Normality test was performed with Kolmogorv-Smirnov and cross sectional
test for nominal, ordinal, and interval data. Continuous data or ratios on variables will
be carried out by the NPar test or Mann-Whitney Test.

Research Results: There are 153 research subjects incorporated in this study. The
incidence of multiorgan failure experienced by 126 subjects (82.35%) with the
incidence of mortality occurred in 50 subjects (32.68%). The incidence of MODS was
associated with the mortality rate (P = 0.016). The median value of ADP level was 2.8
g/mL (3.28 £ 1.36 g/mL), had a weak relationship with the incidence of multiorgan
dysfunction (P=0.047) and the incidence of death (P = 0.019). The Area Under Curve
of ADP is 0.378 (P=0.048, Cl 0.265-0.491) with a cut off value of 3.15 g/mL. Length
of stay and ARDS level had a significant relationship with ADP levels (P = 0.007 and
P =0.004).

Discussion: The median value of ADP levels in COVID-19 subjects in this study, is
lower than the average value of ADP levels in non-COVID-19 patients in general. This
hypoadiponectinemia can be caused by an increase in the breakdown of High Molecule
Weight ADP into Low Molecule Weight (trimeric) as an effort to compensate the body
in reducing the inflammatory response as a result of excessive release of inflammatory
cytokines. Adiponectin is needed to suppress the secretion and expression of TNF-a,
[1-6, influx of immune cells in the lung, and to maintain the expression of ICAM-1,
VCAM-1 and E-selectin in the lung so that perivascular edema/ARDS does not occur.
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Increased levels of ADP must be balanced with the function and number of sufficient
ADP receptors. ADP receptor resistance will cause a continuous increase in ADP levels
without any feedback which shows the phenomenon of high ADP levels in cases of
death and MODS. This explains why ADP levels at day O of treatment were associated
with mortality. At that time; ADP levels reflect directly the severity of ARDS or
indirectly the failure of oxygenation leading to rapid death or length of stay (LoS).
While the subject with multiorgan failure; other than changes in ADP levels; ADP
receptor interactions with therapy and inflammatory cytokines and other complications
should be taken into account.

Conclusion: ADP levels at beginning of hospitalization had a significant relationship
with mortality, with a weak relationship with MODS. ADP levels are related to the
length of stay and the severity of ARDS or the value of the P/F ratio.Suggestion:
Examination of ADP levels needs to be carried out periodically together with other
inflammatory markers during treatment to determine the relationship between
cytokines and adipokines with the incidence of multiorgan failure chronologically and
their interactions with factors that influence them. This can provide a better predictive
value, determine the best predictor tool and find out the indirect benefits of therapy for
the improvement of COVID-19 patients.
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ABSTRAK

Analisa Adiponektin Serum Pasien Covid-19 dan Hubungannya
terhadap Kejadian Multi Organ Dysfunction Syndrome

Susy Melanie

Latar belakang: Inflamasi kronik pada komorbid disinyalir menjadi penyebab utama
rendahnya ambang disfungsi multi organ (MODS) dan kematian. Kegagalan umpan
balik homeostasis sistem imunitas tubuh memicu aktivasi inflamasi berlangsung terus.
Diawali oleh obesitas sebagai awal patologik penyakit Noncommunicable (NCD);
terjadi defisiensi faktor endokrin spesifik jaringan adiposa yaitu adiponektin (ADP);
yang bersifat antiinflamasi, menghambat sekresi dan aktivasi berbagai sitokin inflamasi
(TNF-a, IL-1p, IL-6 dan IFN-y) serta menjaga innate immunity.

Materi dan metode: Ini adalah penelitian observasional analitik dengan desain cross
sectional. Teknik pengambilan sampel adalah total sampling. Penelitian dilakukan di
ruang isolasi COVID-19 RSUD dr. soetomo Surabaya periode Mei hingga Juni 2021.
Pengambilan darah sampel dilakukan pada hari O perawatan, dengan data
autoanamnesa dan rekam medis. Uji normalitas menggunakan tes Kolmogorv-smirnov
dan uji Cross sectional atau NPar test.

Hasil: Terdapat 153 subjek penelitian; kejadian MODS dialami 82.35% subjek dan
mortalitas dialami 32.68%. Terdapat hubungan antara MODS dengan mortalitas
(P=0.016). Median kadar ADP studi adalah 2.8 pg/mL (3.28 + 1.36 pg/mL), memiliki
hubungan dengan MODS (P=0.047); kematian (P = 0.019). Area under curve (AUC)
ROC ADP sebesar 0.378 (P=0.048, Cl 0.265-0.491) dengan nilai cut off sebesar 3.15
nug/mL. Length of stay (LoS) dan derajat ARDS berhubungan signifikan dengan kadar
ADP (P = 0.007 dan P = 0.004).

Kesimpulan: Kadar ADP awal perawatan berhubungan dengan MODS dan mortalitas.

Kata kunci: Adiponektin, komorbid, mortalitas, MODS, COVID-19
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ABSTRACT

Analysis of Adiponectin Levels in Covid-19 Patients and Their Relationship
to the Occurrence of Multi-Organ Failure and Mortality

Susy Melanie

Background: Chronic inflammation in comorbidities is thought to be the main cause
of the low multiorgan dysfunction (MODS) threshold and death. The failure of the
immune system's homeostatic feedback loop triggers ongoing inflammatory activation.
Beginning with obesity as a pathological beginning of noncommunicable disease
(NCD), a lack of adiponectin. Which has anti-inflammatory properties, inhibits the
secretion and activation of various inflammatory cytokines (TNF-, IL-1, IL-6, and IFN-
v) and maintains innate immunity.

Materials and methods: This is an analytic observational study with a cross-sectional
design. The sampling technique is total sampling. The study was conducted in the
COVID-19 isolation room at RSUD Dr. Soetomo Surabaya from May to June 2021.
Blood samples were taken on day O of treatment, with autoanamnesis data and medical
records. The normality test uses the Kolmogorv-Smirnov test and the cross-sectional
test, or NPar test.

Results: There were 153 research subjects; MODS was experienced by 82.35% of
subjects, and mortality was experienced by 32.68%. There was a relationship between
MODS and mortality (P = 0.016). The median ADP level in the study was 2.8 g/mL
(3.28 1.36 g/mL), and was associated with multiorgan failure (P = 0.047) and mortality
(P = 0.019). With a cut-off value of 3.15 g/mL, the ROC ADP area under the curve
(AUC) is 0.378 (P = 0.048, CI 0.265-0.491).Length of stay (LoS) and degree of ARDS
were significantly related to ADP levels (P = 0.007 and P = 0.004).

Conclusions: Initial ADP levels were associated with mortality and MODS.

Keywords: adiponectin, comorbidity, mortality, MODS, COVID-19

XV



DAFTAR ISI

SAMPUI DEPAN ...t bbbkttt b bt i
SAMPUI DAIAM......oiiiii bbbt i
PraSyarat GeIAI ..........coiiiiiie ettt ee e ii
LembDar PEISEIUJUAN ........ccviiieiieii ettt sre e re e iv
Panitia PENQUJT TESIS....eeveiieiiieieiee st eite st ettt te et esta e ste st sra e ae e e sra e teeseesreeeeaneenreas v
Pernyataan Originallitas............ccvovriiiiiiieiecie e vi
Ucapan Terima KaSih .......c.coiiiiiiieece et vii
RINGKASAN ...ttt b et X
SUMMIBIY ..o b et b et b e e bt et b e e nne s Xii
AADSTIAK ...ttt re et ene e Xiv
o1 = Tod SRR XV
DATTAE IS 1.ttt bbb nr b b nns XVi
DAftar TADEI ... e Xix
(D U = g = o 0] o USSR XXi
Daftar SINGKALAN ..........coviieiicie et ae et nre s XXil
BAB 1 PENDAHULUAN .....oooiie et 1
1.1 Latar BIAKANG ........ooveiiiiiiiieiieie e 1
1.2 RUMUSAN MASAIAN ..o nneas 4
1.3 TUJUAN PENEIITIAN ... 4
L3 1 TUJUAN UMUM Lottt te e sra e ne e teeteannenneas 4
1.3.2 TUJUAN KRUSUS ...ttt sttt sra e te e reeteeneenne s 4
1.4 Manfaat PENEIITIAN .......viiiiiieieese e 4
1.4.1 Manfaat di Bidang Masyarakat..............ccccoueiiiiieiiieie e 4
1.4.2 Manfaat di Bidang Pelayanan MedisS ...........ccccooeiiiiiiieiiese e 5
1.4.3 Manfaat di Bidang Penelitian.............ccocooiiiiiiiiiieeeee e, 5
BAB 2 TINJAUAN PUSTAKA ...ttt 6
2.1 COVID-19... ittt s e s e e e et et st e teeneene et nens 6
N N 0 ) [ SR 6
0 I = o] [ | SO STSUPR 6
2. 1.3 KArAKLEIISTIK ... evieiieeieiee ettt sttt 6
N O 1 (o) T[] (o] o SO SSUPS 7
2.1.5 FAKLOT FISTKO ...ttt bttt sttt 8
2.1.6 Manifestasi KIINIS.........cccvoeiieii e 8
2.1.7 Diagnosis dan KIASITIKAST ..........ccciiiiiiieiieiese e 8
2.1.8 PeMEriKSAAN FISTK ... ccvveiveiieiie ettt nns 9
2.1.9 Pemeriksaan PENUNJANG .......cccoiiiiiiiieieieie sttt 9
2.1.9.1 Pemeriksaan LaboratoriUm .........c.ceceeuereeieeie e 9
2.1.9.2 Pencitraan CT SCaN TOrakK .......cccoiiriiiiiiieieeie et 9
2.1.9.3 RONIGEN DAUA........eiiiieiiiiiie et 10

XVi



2.1.9.4 USG PAIU: eeiiiiiie ittt sttt e bbb e b e e b et nnr e 10

2.1.9.5 TS DIAGNOSTIK .....vevieieeie ettt be e nne s 10
2.1 1O KOMPIKASE +vevvevreeiiiiiesie ettt te e esreeresra e re e e anaenreas 11
2.1.11Diagn0oSa Banding ........cccoooiiiiriiiiiieieiese s 13
2.2 HOrmon adiNOPEKLIN ......c.veviiiiiiisieieee e 13
2.2.0 DEIINIST..eeutiaiieitiesie ettt ettt ettt e st et re e re et nneenre s 13
2.2.2 Domain dan struktur adiNOPEKLIN.........cceieiiiiiiiiee e 13
2.2.3 BIOSINtESIS 0AN SEKIEST ....vevviiiiiieiiiiieieie e 15
2.2.4 Reseptor AAIPONEKLIN ......c.iiieieeie e re e snaesreas 15
2.2.4. 1 APPLL.....oiii e bbb 16
2.2.4.2 AMPK ... bbb 16
2.2.5 FUNGST AQINOPEKLIN. ...t 17
2.2.6 Peran Adinopektin pada penyakit metaboliK ..........ccccooeiiiiiiiiiiiicce 18
2.2.6.1 ADP, Obesitas dan inflamasi ...........cocvueriiiiiiiii e 18
2.2.6.2 ADP, Obesitas dan ateroSKIErOSIS..........eciiivuiiieiiiiiiee e erir e svaee e 20
2.2.6.3 ADP, Diabetes Melitus dan Resistensi INSULIN ..o 21
2.2.6.4 ADP, resistensi insulin dan Oksidasi Iemak ............cccoevereiiiininiininiesieinn 21
2.2.6.5 ADP dan penyakit Sistem Kardiovaskular .............ccccceevvieiieie i, 22
2.2.6.5.1 Adinopektin dan Coronary acute Disease (CAD).......cccccevveveivieiieieeiiennn, 23
2.2.6.6 ADP TaN SEPSIS. .. ccuveueereiiitisie sttt 25
2.2.6.7 ADP dan Penyakit GINjal..........ccccoiiiiiiiiieiieneeeee s 26
2.2.6.8 ADP dan Cedera PUIMONAL ...........ccooviiiiiiiieiiee e 27
2.2.6.9 ADP dan Gangguan KoaguIasi ...........cccceieriiiiiniiinieieese s 29
2.2.6.10 ADP dan Gangguan HEPA..........coeierieiireiinisisieeeee et 30
BAB 3 KERANGKA TEORI DAN HIPOTESIS PENELITIAN ....ccocooiiiiiiiiecnen, 32
3.1 Kerangka KONSEP .....ccviiieiiieieiie sttt ettt ettt ste e s e steeneera e beeaesneenre s 32
3.2 Pembahasan Kerangka KONSEP..........ccviiiiiieiiieiieie et 32
3.3 Hipotesis PENElItIan ............coiiieiiiii e 34
BAB 4 METODE PENELITIAN L...ooiiiiit ettt 35
4.1 Jenis dan rancangan Penelitian..........cocoiiiiiiiii e 35
4.2 Tempat dan waktu Penelitian ...........ccoceiiiiiiiic e 35
4.3 Populasi, Sampel penelitian dan Teknik Pengambilan Sampel ..............cccccvevenee. 35
4.3.1 POPUIBSI.....vevieie ettt sttt ettt et et e e re e te e e raenreenaenre s 35
4.3.2 Sampel PENEItIAN ..........cc.ooiiieee e 35
4.3.2.1 Pemilinan Sampel .........ooviii i 35
4.3.2.2 TeKNIK SAMPIING ..ot are s 35
4.4 Kriteria INKIUSi Dan EKSKIUSI.........ccoveiieiiiieii e 36
A4.4.1 KIIErTA INKIUSE .cvveivieie ettt 36
4.4.2 KIiteria EKSKIUST .......ccuveiiiiece st 36
4.5 Variabel PENEITIAN ........eiiiiee s 36
4.5.1Variabel BEDAS .........ooiiiiiiee s 36
4.5.2Variabel TerTKAL .......cooiiiiiiiiece e e 36
4.5.3 Variabel PEIANCU .......cc.iiiiiiiiece e e 36



4.6 Definisi OPerasional ..........c.ccoveiiiiiiie e 37

4.7 Pengambilan Data..........cccoeiieiiiiieiieie e 42
4.7.1 InStrumen PENEIITIAN ....c.eoviiiieie e 42
4.7.1.1 Alat yang DIGUNEKEAN .........cccoiiiiiiiii e 42
4.7.1.2 Bahan yang digunakan: ..........cccooeiiiiiiieieiie e 42
A.7.2 CAra KBIA ..ottt bbb 42
4.8 AIUI PENEIITIAN ...t 44
4.9 ANALISIS DALA......cviiviiiiiiieiieiee bbb 44
4.10 EtiKa PENEIITIAN ......oovviiiiiiice e 45
BAB 5 HASIL PENELITIAN ..ottt 46
5.1 Karakteristik Penelitian...........cocoviiiiiiiiieeie e 46
5.2 Hubungan antara Karakteristik dengan MODS dan Mortalitas ..........ccc.ccccvveennens 47
5.3 Hubungan Komorbid dan Riwayat Obat terhadap MODS dan Mortalitas ............ 48
5.4 Sebaran dan Hubungan Karakteristik dengan Kadar ADP ............ccccooviiininnenn. 50
BAB 6 PEMBAHASAN .......ooiiiie ettt na e enaenees 53
6.1 MODS dan Mortalitas Pasien COVID-19........ccccccviiriinininieieie e 53
6.1.1 Sebaran dan hubungan karakteristik dengan MODS dan Mortalitas................... 53
6.1.2 Hubungan ARDS dengan MODS dan Mortalitas .............cccccevveveiiieieeseeiiennn, 55
6.1.3 Hubungan Length of stay dengan MODS dan Mortalitas..............c.ccccevevviiennen. 55
6.1.4 Hubungan LoS dengan MODS dan Mortalitas..........cccocevvviiiieneiiinieeiesie s 55
6.1.5 Hubungan nilai SOFA score, aloumin terhadap MODS dan Mortalitas.............. 56
6.1.6 Hubungan komorbid dan riwayat obat dengan MODS dan mortalitas............... 57
6.2 AQIPONEKLIN. ...ttt bbb 58
6.2.1 Hubungan karakteristik dengan kadar ADP ..........ccccoceiiiineniiiniieeseeees 58
6.2.2 Hubungan ARDS dengan Kadar ADP............ccccccovevieiieii e 60
6.2.3 Hubungan LoS dengan Kadar ADP...........ccccooveiiiie i 61
6.2.4 Hubungan komorbid dan riwayat obat dengan kadar ADP .............cccccveeviiennen. 62
6.2.5 Hubungan ADP dengan MODS dan Mortalitas.............ccccceveveiviveiicieccecene, 62
6.3 Keterbatasan PeNeltiaNn..........cccviveiiiiiiiee e 63
BAB 7 KESIMPULAN DAN SARAN .....cooiiiiieie ettt 64
7.1 KESTMPUIAIN ...ttt 64
T2 SATAN ..ottt ettt ettt bRttt b e e b e e bt e en b e e et e et e e nneeenne e 64
DAFTAR PUSTAKA ..ottt sttt 65
LAMPIRAN . ...ttt bbb s et e ettt beebeeneeneeneeneens 73

XViii



DAFTAR TABEL

Tabel 2.1 Mekanisme dan Mediator Terbentuknya Plak Koroner..............cc.ceoveineen. 25
Tabel 5.1 Sebaran data kategorial karakteristik terhadap MODS dan mortalitas........ 46
Tabel 5.2 Sebaran data kontinu karakteristik terhadap MODS dan mortalitas........... 47
Tabel 5.3 Sebaran Sistem Organ MODS ..o 48

Tabel 5.4 Sebaran komorbid dan hubungannya terhadap MODS dan mortallitas ......48
Tabel 5.5 Sebaran riwayat obat dan hubungannya terhadap MODS dan mortalitas ...49
Tabel 5.6 Sebaran frekuensi dan hubungan karakteristik terhadap kadar ADP .......... 50
Tabel 5.7 Sebaran frekuensi dan hubungan komorbid-riwayat obat terhadap ADP....51

XiX



DAFTAR GAMBAR

Gambar 2.1 Patofisiologi COVID-19. ......c.ccoeiiiieiiece e 12
Gambar 2.2 Domain dan struktur adiponectin. ............cccovvieieieiene e 14
Gambar 2.3 Jalur sinyal utama efek adinopektin. ...........ccccooeiiiiieiiie 17
Gambar 2.4 Efek adinopektin dalam metabolisme lemak dan glukosa. ..................... 18
Gambar 2.5 Hubungan adinopektin dengan berbagai mediator inflamasi................... 19
Gambar 2.6 Hubungan antara jaringan adipose dengan autoimun. ..........cccccceeereenens 20

Gambar 2.7 Mekanisme Umpan Balik ADP pada obesitas dan penyakit metabolik...21

Gambar 2.8 Aktivasi Jalur AMPK Dan PPAR-A pada hepar dan otot rangka............ 22
Gambar 2.9 Jalur antiinflamasi ADP pada sel endotelial dan kardiak. ....................... 23
Gambar 2.10 Mekanisme anti-inflamasi pada Adinopektin. ..........ccccocverinininiennenn 28
Gambar 2.11 Peran Thiazolidinediones dan Adinopectin pada fibrosis paru.............. 29
Gambar 2.12 Mekanisme hiperkoagulasi ............ccccveviiiiiiieiicie e 30
Gambar 2.13 Jalur Sinyal ADP pada Hepar. .........cccccccveveiiieie e 31
Gambar 5.1 Kurva cut off poin kadar ADP terhadap insiden MODS. ............cccceueee. 49
Gambar 5.2 kurva ROC AdIPONEKLIN. .......coiiiieiiiiice e 50

XX



DAFTAR LAMPIRAN

Lampiran 1 Penjelasan Information for CONSeNt...........ccoovvieeienenincicse s, 73
Lampiran 2 Lembar Persetujuan Mengikuti Penelitian ..., 75
Lampiran 3 Jadwal Kegiatan Penelitian & Biaya Penelitian..............cccccoovvvevvenenne. 76
Lampiran 4 Sertifikat EGIK ..o 77
Lampiran 5 Lembar Pengumpul Data............cccooeiiriiiiiiinieeecsesce e 78
Lampiran 6 Analisa StatiStiKa.............cooiiiiiiiiie e 82

XXi



DAFTAR SINGKATAN

ACC-1 : Acyl Coenzym A Oxidase

ACE2 : Angiotensin Converting Enzyme2

ACO : Asetil Co-A Oxidase

ACRP30 : Adipocyte Complement-Related Protein.

ACS : Acute Coronary Syndrome

AdipoR1/ adipoR2  : Adiponectin Receptor 1 /2

AF . Atrial Fibrillation.

ALI : Acute Lung Injury

ALT : Alanin Aminotransferase.

AMPK : Adenosine Monophosphate-Protein Kinase.

APACHE : Acute Physiology And Chronic Health Evaluation II.

APPL1 : Adaptor Pprotein, Phosphotyrosine Interaction, PH Domain
And Leucine Zipper Containing-1.

ARDS : Acute Respiratory Distress Syndrome.

BAR : Bin1-Amphiphysin-Rvs167.

BMI : Body Mass Index.

C/EBPa : CCAAT/Enhancer Binding Protein Alpha.

CAD : Coronary Artery Disease.

cAMP : Cyclic Adenosine Monophosphate.

CDC : Center Of Disease Control.

CHF : Congestive Heart Failure.

COX-2 : Cyclooxygenase -2.

CRP : C-Reactive Oxygen Species.

CSS : Cytokine Storm Syndrome.

CVA : Cerebrovascular Accident.

CXCR : C-X-C Receptor Type 4.

DIC : Disseminated Intravascular Coagulation.

DsbA-L : Disulfide-Bond An Oxyreductase-Like Protein.

eNOS : Endothelial Nitric Oxide Synthase.

Erol-La : ER Oxydoreductase 1-La.

ERp44 : Endosplasmic Reticulum Protein 44.

FABP : Fatty Acid Binding Protein.

FATP4 : Fatty Acid Transporter Protein 4.

FFAS : Free Fatty Acids.

G6Pase : Glucose-6-Phosphatase.

GGO : Ground Glass Opacification.

GPCR : G-Protein Coupled Receptors.

GPx-1 : Glutathione Peroxidase-1.

HDL : High Density Lipoprotein.

HMGB1 : High Mobility Group Box 1.

HMM : High Molecular Mass.

ICAM-1 - Intercelluler Adhesion Molecule.

IFN-y . Interferon Gamma.

IgM / G : Immunoglobulin M / G.

IKK - Inhibitor Of NF-Kappab Kinase.

IL-6 - Interleukin 6.

INOS - Inducible Nitric Oxide Synthase.

XXii



IRS1/2
JAK

INK

LDH

LiFs
LKB1
LMW
MCP-1
MERS
MMP
MMW
NAAT
NAFLD
NFkB

NO

p38 MAPK
PAD
PAI-1
PCR
PEPCK
PGE2

PH

PI3K

PKA
PKCz
PP1A /PP 1B
PPAR-a
PPARy
PTB
PTEN
RAAS
Rab5 GTPase
RBD

RNA

ROS
RT-PCR
S1P
SARS-CoV-2
SMC
SREBP-1c
STAT3
SVEGFR-1
T2DM

TF

TFCA
TIMP
TLR-4
TNF-RII
TNF-a
TZDs

> Insulin Receptor Substrate 1/2.

: Janus Kinase.

: C-Jun N-Terminal Kinase.

. Lactate Dehydrogenase.

: Lipofibroblas.

: Liver Kinase-B1.

: Low Molecular Weight.

: Monocyte Chemoattractant Protein-1.
: Middle East Respiratory Syndrome.

: Matrix Metalloproteinases.

: Middle Molecular Weight.

: Nucleic Acid Amplification Test.

: Non-Alcoholic Fatty Liver Disease.

: Nuclear Factor-Kappa B.

> Nitric Oxide.

: P38 Mitogen Activated Protein Kinase.
: Peripheral Artery Disease.

: Plasminogen Activator Inhibitor-1.

: Polymerase Chain Reaction.

: Phosphoenolpyruvate Carboxykinase.
: Prostaglandin E2

: Pleckstrin Homolgy

: Fosfatidylinositol 3-Kinase

: Protein Kinase A.

: Protein Kinase-Czeta.

: Poliprotein 1a/ 1b.

: Peroxisome Proliferator-Activated Receptor Alpha.

: Peroxisome Prolliferator Activator Receptor Gamma.
: Phospotyrosine Binding.

: Phospatase And Tensin Homolog Deletion 10.

: Renin-Angiotensin-Aldosteron-System.

: Rab5 Guanosine Triphosphatase.

: Receptor Binding Domain.

: Ribonucleic Acid.

: Reactive Oxygen Stress.

:Real Time Reverse Transcription Polymerase Chain Reaction.
: Sphingosine -1-Phosphate.

: Severe Acute Respiratory Syndrome

: Smooth Muscle Cell.

: Sterol Regulatory Element-Bindinng Protein 1c.

: Signal Transducer And Activator Of Transcription 3

: Soluble Vascular Endothelial Growth Factor Receptor-1.
: Type 2 Diabetes Mellitus.

: Tissue Factor.

: Thin Cap Fibroatheroma.

: Tissue Inhibitor Of Metalloproteinases.

: Toll Like Receptor 4.

: Tumor Necrosis Factor Receptor 1.

: Tumor Necrosis Factor Alfa.

: Thiazolidinediones.

XXiii



UCP

USG
VCAM-1
VE-cadherin
VEGF

vVWF

WAT

WHO

: Uncoupling Proteins.

: Ultrasonography.

: Vascullar Cell Adhesion Molelcule.

: Vascular Endothelial Cadherin.

: Vascular Endothelial Growth Factor.
: vonWillebrand.

: White Adipose Tissue.

: World Health Organization.

XXiv



