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Prakata

agal Ginjal Akut (GGA) masih menjadi tantangan besar dalam dunia
erdokteran modern, dengan tingkat morbiditas dan mortalitas yang
signifikan di seluruh dunia, bahkan besar kemungkinan hal ini terus
berlanjut mengingat perkembangan pengetahuan terkait GGA sangat
cepat. Sebagai kondisi yang dapat memengaruhi hingga 50% pasien di
unit perawatan intensif dan menyebabkan sekitar 2 juta kematian setiap
tahun secara global, pemahaman mendalam tentang kondisi ini menjadi
penting bagi praktisi kesehatan.

Buku “Gagal Ginjal Akut pada Kasus Unik dan Tinjauan Imunologis”
ini merupakan hasil dari upaya pemahaman melalui bacaan referensi
tentang kasus GGA dan didasarkan pengalaman klinis. Tujuan utama
penulisan buku ini adalah diniatkan sebisanya untuk menyajikan
perspektif baru dalam memahami GGA melalui pendekatan berbasis kasus
dan eksplorasi aspek imunologisnya yang mendalam, sekaligus berupaya
sebisa mungkin untuk menjembatani kesenjangan antara teori dasar dan
aplikasi klinis. Ini bisa dipahami mengingat mekanisme patofisiologi
terjadinya gagal ginjal akut sangat komplek yang melibatkan beberapa
faktor seperti hipoksia persisten, penurunan perfusi kapiler peritubular,



peningkatan pembentukan spesies oksigen reaktif, dan peradangan ginjal.
Hal yang lebih komplek lagi terkait epitel tubulus mengalami regenerasi,
mekanisme maladaptif, yang menyebabkan konsekuensi jangka panjang
yang merugikan pada fungsi dan struktur ginjal. Sisi lain, sel tubular
berkembang biak dengan maksud mengembalikan struktur tubular
normal; namun yang terjadi sel-sel ini justru berperan penting dalam
perkembangan fibrosis tubulointerstitial hingga mengalami penghentian
siklus sel dan modifikasi epigenetik, proliferasi tubular yang tidak
proporsional, pembentukan TGFb, dan ekspansi myofibroblast. Itulah
setidaknya bentuk kekomplekan respon maladaftif disamping masih
banyak pemicu respons maladaptif lainnya. Oleh karena itu, pemahaman
mendalam mengenai patobiologi AKI perlu dikuasai untuk meningkatkan
layanan termasuk menghindari perkembangannya menjadi penyakit
ginjal kronis dikemudian hari.

Skop buku ini meliputi kasus gagal ginjal akut yang unik, tidak
hanya menyertakan perspektif klinis semata, tetapi mencakup seperti:
a) mekanisme molekuler (khususnya stres oksidatif, proliferasi tubulus,
dan peradangan) yang keterlibatannya dalam transisi Gagal Ginjal Akut
dan Gagal Ginjal Akut ke Penyakit Ginjal Kronis, b) signifikansi molekuler
dari kejadian berulang. Pada konteks Gagal Ginjal Akut terhadap
perkembangan Penyakit Ginjal Kronis, ¢) dampak penargetan protein
tertentu untuk mempelajari relevansinya dalam patobiologi Gagal Ginjal
Akut, d) mekanisme renoprotektif farmakologis atau antibiotik untuk
mengurangi Gagal Ginjal Akut, e) munculnya biomarker baru untuk
deteksi dini penyakit Penyakit Ginjal Kronis Sasaran pembaca buku ini
mencakup para dokter spesialis ginjal dan penyakit dalam, dokter umum,
residen, mahasiswa kedokteran, peneliti di bidang nefrologi dan imunologi,
serta praktisi kesehatan lain yang tertarik memperdalam pemahaman
mereka tentang Gagal Ginjal Akut. Materi dalam buku ini sebisa mungkin
disusun secara sistematis, dimulai dari konsep dasar patofisiologi Gagal
Ginjal Akut hingga pembahasan kasus-kasus unik yang memberikan
pembelajaran berharga. Lebih dari itu buku ini menyajikan pembahasan

komprehensif tentang mekanisme imunologis dalam Gagal Ginjal Akut,
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termasuk peran hipoksia persisten, perubahan perfusi kapiler peritubular,
peningkatan spesies oksigen reaktif (ROS), serta proses inflamasi yang
kompleks sebagaimana yang disebut sebelumnya. Kasus-kasus yang
dibahas dipilih secara cermat untuk mengilustrasikan variasi presentasi
klinis dan tantangan penanganan GGA dalam praktik sehari-hari.

Dalam kesempatan ini, kami ingin menyampaikan apresiasi
mendalam kepada rekan-rekan di Departemen Nefrologi dan Imunologi
yang telah berbagi wawasan dan pengalaman klinis mereka yang mana
ini didapat dari forum-forum ilmiah berkelanjutan. Ucapan terima
kasih juga kami sampaikan kepada para pasien yang kasusnya menjadi
pembelajaran berharga dalam buku ini, serta kepada pihak penerbit yang
telah memfasilitasi publikasi.

Terima kasih yang terdalam saya sampaikan kepada keluarga
yang telah memberikan dukungan tak terhingga selama proses
penulisan, memberikan waktu dan ruang yang penulis butuhkan untuk
menyelesaikan karya ini.

Akhir kata, kami berharap buku ini dapat menjadi referensi berharga
bagi komunitas medis dan berkontribusi pada peningkatan pemahaman
serta penanganan GGA di Indonesia. Saran dan masukan dari pembaca

akan sangat berharga untuk penyempurnaan edisi mendatang.

Tim Penulis

Gagal Ginjal Akut pada Kasus Unik dan Tinjauan Imunologis Vii






Daftar Isi

Prakata

1

GAGAL GINJAL AKUT ....umerrrisnmnrrnsssssnssssssssssssssssnns

1.1 Anatomi Ginjal.......coooiiiiiie e
1.2 Fisiologi Ginjal ........cocoeeiiiiieiiiieeeee e
1.3 Epidemiologi Gagal Ginjal AKUt ...........ccccoeiiieniiiiineens
1.4 Definisi Gagal Ginjal AKUE ........coooviiieiiiiiece,
1.5 Patofisiologi Gagal Ginjal AKUL............ccccveivieniiciineens
1.6 Pemeriksaan Penunjang ........ccccoccvvveieeiiiiiieeiceesenen,
1.7 Tata Laksana Gagal Ginjal AKUL..........cccceiieriieiineens

TINJAUAN IMUNOLOGI GAGAL GINJAL AKUT .........

2.1 Kinerja Sistem Imun di Ginjal........c.ccoooiieiiiiniieeen.
2.2 Imunitas Bawaan..........cccccceiiiiiiiiii e
2.3 Imunitas Adaptif .......ooooiiiiii e,
2.4 Sistem Imun terhadap Patogenesis Gagal Ginjal Akut

©O© O1 = =

31



GAGAL GINJAL AKUT AKIBAT SEPSIS.........ccccuiuneae

3.1 Epidemiologi Gagal Ginjal Akut Akibat Sepsis.............
3.2 Definisi Gagal Ginjal Akut Akibat Sepsis ........ccccceennee
3.3 Patofisiologi Gagal Ginjal Akut Akibat Sepsis..............
3.4 Gambaran Klinis Gagal Ginjal Akut Akibat Sepsis.......
3.5 Pemeriksaan Penunjang Gagal Ginjal Akut Akibat

3.6 Tata Laksana Gagal Ginjal Akut Akibat Sepsis............

GAGAL GINJAL AKUT AKIBAT KONTRAS..........ccceu.

41 Epidemiologi Gagal Ginjal Akut Akibat Kontras...........
4.2 Definisi Gagal Ginjal Akut Akibat Kontras....................
4.3 Patofisiologi Gagal Ginjal Akut Akibat Kontras ............
4.4 Gambaran Klinis Gagal Ginjal Akut Akibat Kontras.....
4.5 Pemeriksaan Penunjang Gagal Ginjal Akut Akibat

KONTFAS ..ot
4.6 Tata laksana Gagal Ginjal Akut Akibat Kontras ...........

GAGAL GINJAL AKUT AKIBAT LUKA BAKAR...........

5.1 Epidemiologi Gagal Ginjal Akut Akibat Luka Bakar .....
5.2 Definisi Gagal Ginjal Akut Akibat Luka Bakar ..............
5.3 Patofisiologi Gagal Ginjal Akut Akibat Luka Bakar.......
5.4 Gambaran Klinis Gagal Ginjal Akut Akibat Luka Bakar
5.5 Pemeriksaan Penunjang Gagal Ginjal Akut Akibat Luka

5.6 Tata laksana Gagal Ginjal Akut Akibat Luka Bakar......

Gagal Ginjal Akut pada Kasus Unik dan Tinjauan Imunologis

52
53

61

61
63
64
68

69
70

75

75
77
79
84

87
90



6 GAGAL GINJAL AKUT AKIBAT BEDAH JANTUNG.... 95
6.1 Epidemiologi Gagal Ginjal Akut Akibat Bedah Jantung 95

6.2 Definisi Gagal Ginjal Akut Akibat Bedah Jantung........ 97
6.3 Patofisiologi Gagal Ginjal Akut Akibat Bedah Jantung 101
6.4 Prosedur Bypass Kardiopulmonari.........ccccccvuuiinenn... 107
6.5 Pemeriksaan Penunjang Gagal Ginjal Akut Akibat
Bedah Jantung...........ccoiiiiiiiii e 108

6.6 Tata laksana Gagal Ginjal Akut Akibat Bedah Jantung 112

Daftar PUSTAKA...........iiiiiiieeee e 123

Gagal Ginjal Akut pada Kasus Unik dan Tinjauan Imunologis Xi






Daftar Gambar

Gambar 1.1
Gambar 1.2
Gambar 1.3

Gambar 1.4

Gambar 1.5

Gambar 2.1
Gambar 2.2
Gambar 3.1
Gambar 4.1
Gambar 5.1
Gambar 6.1
Gambar 6.2

Morfologi ginjal secara makroskopis...........cc........
Struktur mikroskopis Nefron ..........ccccceeeeiiiciieeenn.
Mekanisme umpan balik sistem renin-angiotensin-
AldOSIErON ...
Grafik sistem autoregulasi akibat tekanan darah
terhadap aliran darah renal...........ccccccvveviieinnnn.
Peran berbagai mekanisme regulasi tahanan
vaskular ginjal ..o
Sel imun di dalam ginjal ..........ccccooviiiiiiiiieiieeee
Antibodi terhadap komponen glomerulus. ............
Reseptor terhadap komponen patogen dari sel imun
Molekul media kontas teriodinasi............ccccceeeene
Derajat luka bakar...........coooeeieeiiiiceeeee
Mekanisme mesin CPB............occoiiiiiiiiiiiieeeeee
Mekanisme patofisiologis terjadinya gagal ginjal
akut akibat bedah jantung...........ccoccoiiiiiiiinnnn.

xiii

29
33
43
65
84
98






Daftar Tabel

Tabel 1.1
Tabel 1.2
Tabel 1.3

Tabel 2.1
Tabel 2.2
Tabel 3.1
Tabel 3.2
Tabel 4.1
Tabel 5.1

Tabel 5.2

Tabel 6.1

Tabel 6.2

Tabel klasifikasi penyakit ginjal...........ccccccoceiniinnnnee
Klasifikasi etiologi gagal ginjal akut...........................
Kriteria penegakan diagnosis dan staging gagal ginjal

Klasifikasi sistem imun. ..........ccccooie
Penyakit ginjal terkait dengan lokasi deposit imun. ...
Agen penyebab gagal ginjal akut akibat sepsis.........

Tabel penyesuaian dosis antibiotik menurut fungsi ginjal.

Tipe media kontras teriodinasi............cccccceeiiiiiinnnnnn.
Patofisiologis gagal ginjal akut akibat luka bakar
MENUIUL ONSEL. ...
Biomarker gagal ginjal akut luka bakar dengan
karakteristiknya..........ccccooriiiiiiiii e
Biomarker gagal ginjal akut akibat bedah jantung
dan karakteristiK. ........cccuueeieiiiiiiii e
Strategi perioperatif bedah jantung untuk mencegah
gagal ginjal akut akibat bedah jantung. .....................

XV

11
14

18
26
31
46
58
66
78
87
109

112






Daftar Pustaka

Abdalla MA, Ahmed KO, Yousef BA. 2022. Incidence and Risk Factors
of Contrast-Induced Acute Kidney Injury in Sudanese Patients
Undergoing Coronary Angiography: A Descriptive Prospective Study.
Cureus, 14(2): e21876.

Abul K. Abbas, Andrew H. Lichtman, Shiv Pillai, Cellular and Molecular
Immunology, Saunders Elsevier, 6th Edition, 2010.

Alimohamadi Y, Sepandi M, Taghdir M, Hosamirudsari H. 2020.
Determine the most common clinical symptoms in COVID-19 patients:
a systematic review and meta-analysis. Journal of Preventive Medicine
and Hygiene E304 Pages.

Alobaidi R, Basu RK, Goldstein SL, Bagshaw SM. 2015. Sepsis-Associated
Acute Kidney Injury. Seminars in Nephrology 35: 2-11.

Andrade-Oliveira V, Foresto-Neto O, Watanabe IKM, Zatz R, Camara NOS.
2019. Inflammation in Renal Diseases: New and Old Players. Front
Pharmacol 10: 1192.

Andreucci M, Faga T, Pisani A, Sabbatini M, Michael A. 2014. Acute kidney
injury by radiographic contrast media: pathogenesis and prevention.
Biomed Research International, 2014: 362725.

123



Annane D. 2013. Effects of Fluid Resuscitation With Colloids vs Crystalloids
on Mortality in Critically Il Patients Presenting With Hypovolemic
Shock: The CRISTAL Randomized Trial. JAMA 310: 1809.

Arthur JM, Hill EG, Alge JL, Lewis EC, Neely BA, Janech MG, et al. 2014.
Evaluation of 32 urine biomarkers to predict the progression of acute
kidney injury after cardiac surgery. Kidney International 85: 431-38.

Atiyeh BS, Dibo SA, Ibrahim AE, Zgheib ER. 2012. Acute burn resuscitation
and fluid creep: it is time for colloid rehabilitation. Ann Burns Fire
Disasters 25: 59-65.

Bannerman DD, Goldblum SE. 2003. Mechanisms of bacterial
lipopolysaccharide-induced endothelial apoptosis. American Journal
of Physiology-Lung Cellular and Molecular Physiology 284:1.899-914.

Barrett BJ, Katzberg RW, Thomsen HS, Chen N, Sahani D, Soulez G, et
al. 2006. Contrast-induced nephropathy in patients with chronic
kidney disease undergoing computed tomography: a double-blind
comparison of iodixanol and iopamidol. Invest Radiol, 41: 815-821.

Barry Halliwell and John M.C. Gutteridge, Free Radicals in Biology and
Medicine ed. III, Oxford University Press, 1999.

Baxter CR. 1974. Fluid volume and electrolyte changes of the early postburn
period. Clin Plast Surg 1: 693-703.

Becker BA, Yeich T, Jaffe JT, Sun S, Chen Y, Rebert T, et al. 2021. Impact
of creatinine screening on contrast-induced nephropathy following
computerized tomography for stroke. Am ] Emerg Med, 45: 420-425.

Bhatia D, Choi ME. 2020. Autophagy in kidney disease: Advances
and therapeutic potential. In: Progress in Molecular Biology and
Translational Science Elsevier. p. 107-33.

Bigler C, Lopez-Trascasa M, Potlukova E, Moll S, Danner D, Schaller
M, et al. 2008. Antinucleosome Antibodies as a Marker of Active
Proliferative Lupus Nephritis. American Journal of Kidney Diseases
51: 624-29.

Bignardi PR, Pinto GR, Boscarioli MLN, Lima RAA, Delfino VDA. 2022.
Acute kidney injury associated with dengue virus infection: a review.
Braz ] Nephrol 44: 232-37.

124 Gagal Ginjal Akut pada Kasus Unik dan Tinjauan Imunologis



Boehm D, Menke H. 2021. Sepsis in Burns—Lessons Learnt from
Developments in the Management of Septic Shock. Medicina 58: 26.

Boron WE, Boulpaep EL (Eds.). 2017. Medical physiology. Third Edition. ed,
Study smart with student consult Philadelphia, PA: Elsevier.

Briasoulis A, Mallikethi-Reddy S, Sharma S, Briasouli AA, Afonso L.
2015. 3-Hydroxy-3-methylglutaryl-CoA reductase enzyme inhibitors
for prevention of contrast-induced nephropathy: a meta-analysis of
prospective randomized controlled studies. Am ] Ther, 22(6): €158-166.

Briguori C, Airoldi F, D’Andrea D, Bonizzoni E, Morici N, Focaccio A, et al.
2007. Renal insufficiency following contrast media administration trial
(REMEDIAL): a randomized comparison of 3 preventive strategies.
Circulation, 115: 1211-1217.

Briguori C, Visconti G, Rivera NV, et al. 2010. Cystatin C and contrast-
induced acute kidney injury. Circulation, 121: 2117-2122.Brocklebank
V, Wood KM, Kavanagh D. 2018. Thrombotic Microangiopathy and
the Kidney. CJASN 13: 300-317.

Brodzka W, Thornhill HL, Howard S. 1985. Burns: causes and risk factors.
Arch Phys Med Rehabil 66: 746-52.

Brown JK, Shaw AD, Mythen MG, Guzzi L, Reddy VS, Crisafi C, et al.
2023. Adult Cardiac Surgery-Associated Acute Kidney Injury: Joint
Consensus Report. Journal of Cardiothoracic and Vascular Anesthesia
37: 1579-90.

Brown KM, Sacks SH, Sheerin NS. 2007. Mechanisms of Disease: the
complement system in renal injury—new ways of looking at an old
foe. Nat Rev Nephrol 3: 277-86.

Burke M, Pabbidi M, Farley J, Roman R. 2014. Molecular Mechanisms of
Renal Blood Flow Autoregulation. CVP 12: 845-58.

Burmeister DM, Gomez BI, Dubick MA. 2017. Molecular mechanisms of
trauma-induced acute kidney injury: Inflammatory and metabolic
insights from animal models. Biochimica et Biophysica Acta (BBA) -
Molecular Basis of Disease 1863: 2661-71.

Daftar Pustaka 125



Caesario J, Hertanto DM, Hernugrahanto KD, Utomo DN, Budhiparama
NC, Santoso D, et al. 2021. Case Report: Asymptomatic COVID-19
patient with a subtle hypercoagulable state and fluctuating D-dimer
level. F1000Res 10: 1112.

Carsten Carlberg and Eunike Velleuer, Molecular Immunology How
Science Works, Springer, 2022.

Chang J, Eggenhuizen P, O’Sullivan KM, Alikhan MA, Holdsworth SR, Ooi
JD, et al. 2017. CD8+ T Cells Effect Glomerular Injury in Experimental
Anti-Myeloperoxidase GN. JASN 28: 47-55.

Chan L, Chaudhary K, Saha A, Chauhan K, Vaid A, Zhao S, et al. 2021. AKI
in Hospitalized Patients with COVID-19. JASN 32: 151-60.

Charles K, Lewis MJ, Montgomery E, Reid M. 2024. The 2021 Chronic
Kidney Disease Epidemiology Collaboration Race-Free Estimated
Glomerular Filtration Rate Equations in Kidney Disease: Leading the
Way in Ending Disparities. Health Equity 8: 39-45.

Chaudhari H, Mahendrakar S, Baskin SE, Reddi AS. 2022. Contrast-
induced acute kidney injury: evidence in support of its existence and
a review of its pathogenesis and management. Int ] Nephrol Renovasc
Dis, 15: 253-266.

Cheng H, Sun J-Z, Ji F-H, Liu H. 2016. Prevention and Treatment of Cardiac
Surgery Associated Acute Kidney Injury. ] Anesth Perioper Med
3: 42-51.

Cheruku SR, Raphael ], Neyra JA, Fox AA. 2023. Acute Kidney Injury
after Cardiac Surgery: Prediction, Prevention, and Management.
Anesthesiology 139: 880-98.

Cheung AK, Chang TI, Cushman WC, Furth SL, Hou FF, Ix JH, et al. 2021.
KDIGO 2021 Clinical Practice Guideline for the Management of Blood
Pressure in Chronic Kidney Disease. Kidney International 99: S51-87.

Choi ME. 2020. Autophagy in Kidney Disease. Annu Rev Physiol 82:
297-322.

126 Gagal Ginjal Akut pada Kasus Unik dan Tinjauan Imunologis



Chung KK, Wolf SE, Cancio LC, Alvarado R, Jones JA, McCorcle J, et al.
2009. Resuscitation of Severely Burned Military Casualties: Fluid
Begets More Fluid. Journal of Trauma: Injury, Infection & Critical
Care 67: 231-37.

Chun W, Kim Y, Yoon |, Lee S, Yim H, Cho YS, et al. 2017. Assessment
of Plasma Neutrophil Gelatinase-Associated Lipocalin for Early
Detection of Acute Kidney Injury and Prediction of Mortality in
Severely Burned Patients: Journal of Burn Care & Research 1.

Chavez-Ifiiguez JS, Navarro-Gallardo GJ, Medina-Gonzélez R, Alcantar-
Vallin L, Garcia-Garcia G. 2020. Acute Kidney Injury Caused by
Obstructive Nephropathy. International Journal of Nephrology 2020:
1-10.

Chavez-Valencia V, Orizaga-de-la-Cruz C, Lagunas-Rangel FA. 2022.
Acute Kidney Injury in COVID-19 Patients: Pathogenesis, Clinical
Characteristics, Therapy, and Mortality. Diseases 10: 53.

Clark A, Imran ], Madni T, Wolf S. 2017.Nutrition and metabolism in burn
patients.Burns & Trauma 5.

Clark A, Neyra JA, Madni T, Imran J, Phelan H, Arnoldo B, et al. 2017. Acute
kidney injury after burn. Burns 43: 898-908.

Collier Z]J, McCool K, Magee WP, Potokar T, Gillenwater J. 2022. 58 Burn
Injuries in Asia: A Global Burden of Disease Study. Journal of Burn
Care & Research 43: S40-41.

Connolly M, Kinnin M, McEneaney D, Menown I, Kurth M, et al. 2018.
Prediction of contrast-induced acute kidney injury using novel
biomarkers following contrast coronary angiography. QJM: Int ] Med,
111(2): 103-110.

Costanzo LS. 2018. Physiology. Sixth edition. ed Philadelphia, PA: Elsevier.

Cruvinel WDM, Mesquita Junior D, Aradjo JAF, Catelan TTT, Souza AWSD,
Silva NPD, et al. 2010. Sistema imunitario: Parte I. Fundamentos da
imunidade inata com énfase nos mecanismos moleculares e celulares
da resposta inflamatdria. Rev Bras Reumatol 50: 434—47.

Daftar Pustaka 127



Dahl R, Galet C, Lilienthal M, Dwars B, Wibbenmeyer L. 2023. Regional
Burn Review: Neither Parkland Nor Brooke Formulas Reach 85%
Accuracy Mark for Burn Resuscitation. Journal of Burn Care &
Research 44: 1452-59.

Dalal R, Bruss ZS, Sehdev JS. Physiology, Renal Blood Flow and Filtration.
[Updated 2023 Jul 24]. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2024 Jan-. Available from: https: //www.ncbi.
nlm.nih.gov/books/NBK482248/

Davenport MS, Perasella MA, Yee ], Dillman JR, Fine D, McDonald
RJ, Rodby RA. 2020. Use of intravenous iodinated contrast media
in patients with kidney disease: Consensus statements from the
American College of Radiology and The National Kidney Foundation.
Radiology, 294: 660-668.

Dellepiane S, Leventhal JS, Cravedi P. 2020. T Cells and Acute Kidney
Injury: A Two-Way Relationship. Front Immunol 11: 1546.

Demirjian S, Bashour CA, Shaw A, Schold JD, Simon ], Anthony D, Soltesz
E, Gadegbeku CA. 2022. Predictive Accuracy of a Perioperative
Laboratory Test-Based Prediction Model for Moderate to Severe Acute
Kidney Injury After Cardiac Surgery. JAMA 327: 956.

Deray G. 2006. Dialysis and iodinated contrast media. Kidney Int, 69:
525-529.

Djordjevi¢ A. 2021. Acute Kidney Injury after Open-Heart Surgery
Procedures. ACC.

Do-Nguyen CC, Sturmer DL, Yang G, Hawkins RB, Engoren M, Wolverton
J, et al. 2023. Oxygen Delivery Thresholds During Cardiopulmonary
Bypass and Risk for Acute Kidney Injury. The Annals of Thoracic
Surgery 116: 607-13.

Dolin HH, Papadimos TJ, Chen X, Pan ZK. 2019. Characterization of
Pathogenic Sepsis Etiologies and Patient Profiles: A Novel Approach
to Triage and Treatment. Microbiol Insights 12: 117863611882508.

Doran AC, Yurdagul A, Tabas I. 2020. Efferocytosis in health and disease.
Nat Rev Immunol 20: 254-67.

128 Gagal Ginjal Akut pada Kasus Unik dan Tinjauan Imunologis



Duan Z, Cai G, Li J, Chen F, Chen X. 2021. Meta-Analysis of Renal
Replacement Therapy for Burn Patients: Incidence Rate, Mortality,
and Renal Outcome. Front Med 8: 708533.

Dépret F, Boutin L, Jarkovsky ], Chaussard M, Soussi S, Bataille A, et al.
2018. Prediction of major adverse kidney events in critically ill burn
patients. Burns 44: 1887-94.

D’amore C, Nuzzo S, Briguori C. 2020. Biomarkers of contrast-induced
nephropathy: which ones are clinically important. Intervent Cardiol
Clin, 9: 335-344.

Edwards A, Kurtcuoglu V. 2022. Renal blood flow and oxygenation.
Pflugers Arch - Eur ] Physiol 474: 759-70.

El-Zayat SR, Sibair H, Mannaa FA. 2019. Toll-like receptors activation,
signaling, and targeting: an overview. Bull Natl Res Cent 43: 187.
Emlet DR, Wen X, Kellum JA. 2018. Comments on the Review ‘Biomarkers
in acute kidney injury — pathophysiological basis and clinical
performance’ Acta Physiol 2017, 219, 556-574: an update on kidney

localization of IGFBP 7 and TIMP 2. Acta Physiologica 222: €12934.

Engelman R, Baker RA, Likosky DS, Grigore A, Dickinson TA, Shore-
Lesserson L, et al. 2015. The Society of Thoracic Surgeons, The
Society of Cardiovascular Anesthesiologists, and The American
Society of ExtraCorporeal Technology: Clinical Practice Guidelines
for Cardiopulmonary Bypass--Temperature Management during
Cardiopulmonary Bypass. ] Extra Corpor Technol 47: 145-54.

Ergin B, Zafrani L, Kandil A, Baasner S, Lupp C, Demirci C, et al. 2016.
Fully Balanced Fluids do not Improve Microvascular Oxygenation,
Acidosis and Renal Function in a Rat Model of Endotoxemia. Shock
46: 83-91.

Esezobor CI, Ladapo TA, Osinaike B, Lesi FEA. 2012. Paediatric Acute
Kidney Injury in a Tertiary Hospital in Nigeria: Prevalence, Causes
and Mortality Rate. PLoS ONE 7: e51229.

Daftar Pustaka 129



Fan W, Ankawi G, Zhang ], Digvijay K, Giavarina D, Yin Y, et al. 2019.
Current understanding and future directions in the application of
TIMP-2 and IGFBP7 in AKI clinical practice. Clinical Chemistry and
Laboratory Medicine (CCLM) 57: 567-76.

Febriyani PL, Semedi BP, Widodo W. 2021. Characteristics of Acute Kidney
Injury in the Intensive Care Unit of Dr. Soetomo General Hospital,
Surabaya. HN 5: 96-99.

Ferreiro A, Lombardi R. 2017. Acute kidney injury after cardiac surgery is
associated with mid-term but not long-term mortality: A cohort-based
study. PLoS ONE 12: e0181158.

Foresto-Neto O, Menezes-Silva L, Leite JA, Andrade-Silva M, Camara NOS.
2024. Immunology of Kidney Disease. Annual Review of Immunology
42: 207-33.

Frank H, Werner D, Lorusso V, et al. 2003. Simultaneous hemodialysis
durineg coronary angiography fails to prevent radiocontrast-induced
nephropathy in chronic renal failure. Clin Nephrol, 60: 176-182.Fu
J, Wu H. 2023. Structural Mechanisms of NLRP3 Inflammasome
Assembly and Activation. Annu Rev Immunol 41: 301-16.

Francois H, Mariette X. 2016. Renal involvement in primary Sjogren
syndrome. Nat Rev Nephrol 12: 82-93.

Futier E, Lefrant J-Y, Guinot P-G, Godet T, Lorne E, Cuvillon P, et al. 2017.
Effect of Individualized vs Standard Blood Pressure Management
Strategies on Postoperative Organ Dysfunction Among High-Risk
Patients Undergoing Major Surgery: A Randomized Clinical Trial.
JAMA 318: 1346.

Galluzzi L, Kepp O, Chan FK-M, Kroemer G. 2017. Necroptosis:
Mechanisms and Relevance to Disease. Annu Rev Pathol Mech Dis
12: 103-30.

Gameiro J, Fonseca JA, Outerelo C, Lopes JA. 2020. Acute Kidney Injury:
From Diagnosis to Prevention and Treatment Strategies. JCM 9: 1704.

Garcia B, Legrand M. 2023. Adjunctive vasopressors in distributive shock:
How soon is early? Crit Care 27: 210.

130 Gagal Ginjal Akut pada Kasus Unik dan Tinjauan Imunologis



Gaudry S, Hajage D, Schortgen F, Martin-Lefevre L, Pons B, Boulet E, et
al. 2016. Initiation Strategies for Renal-Replacement Therapy in the
Intensive Care Unit. N Engl ] Med 375: 122-33.

Gaudry S, Hajage D, Schortgen F, Martin-Lefevre L, Verney C, Pons B, et al.
2018. Timing of Renal Support and Outcome of Septic Shock and Acute
Respiratory Distress Syndrome. A Post Hoc Analysis of the AKIKI
Randomized Clinical Trial. Am ] Respir Crit Care Med 198: 58—-66.

Gaut JP, Liapis H. 2021. Acute kidney injury pathology and pathophysiology:
a retrospective review. Clinical Kidney Journal 14: 526-36.

Hall JE, Hall ME. 2021. Guyton and Hall textbook of medical physiology.
14th edition. ed Philadelphia, PA: Elsevier.

Hanson HR, Carlisle MA, Bensman RS, Byczkowski T, Depinet H, Terrell
TC, et al. 2021. Early prediction of pediatric acute kidney injury from
the emergency department: A pilot study. The American Journal of
Emergency Medicine 40: 138—44.

Harky A, Joshi M, Gupta S, Yi Teoh W, Gatta F, Snosi M. 2020. Acute Kidney
Injury Associated with Cardiac Surgery: a Comprehensive Literature
Review. Braz ] Cardiovasc Surg 35.

Hashemian SM, Jamaati H, Farzanegan Bidgoli B, Farrokhi FR,
Malekmohammad M, Roozdar S, et al. 2016. Outcome of Acute Kidney
Injury in Critical Care Unit, Based on AKI Network. Tanaffos 15: 89-95.

Hasibuan LY, Tri Prasetyo A, Aufar Isytahar M. 2024. Acute kidney injury
in burn patients: A year findings from a topmost referral burn center
in West Java, Indonesia. Burns Open 8: 35-38.

Hellberg POA, Kallskog TOK. 1989. Neutrophil-mediated post-ischemic
tubular leakage in the rat kidney. Kidney International 36: 555-61.

Hendrix RH]J, Ganushchak YM, Weerwind PW. 2019. Oxygen delivery,
oxygen consumption and decreased kidney function after
cardiopulmonary bypass. PLoS ONE 14: e0225541.

Hidayati EL, Fahlevi R, Puspitasari HA, Tartila, Puspaningtyas NW,
Primacakti F, et al. 2024. Emerging progressive atypical acute kidney
injury in young children linked to ethylene glycol and diethylene
glycol intoxication. Pediatr Nephrol 39: 897-904.

Daftar Pustaka 131



Hinson JS, Ehmann MR, Fine DM, et al. 2017. Risk of acute kidney injury
after intravenous contrast media administration. Ann Emerg Med,
69(5): 577-586.

Hoste EA, Clermont G, Kersten A, Venkataraman R, Angus DC, De Bacquer
D, et al. 2006. RIFLE criteria for acute kidney injury are associated with
hospital mortality in critically ill patients: a cohort analysis. Crit Care
10: R73.

Hoste EA]J, Bagshaw SM,, Bellomo R, Cely CM, Colman R, Cruz DN, et al.
2015. Epidemiology of acute kidney injury in critically ill patients: the
multinational AKI-EPI study. Intensive Care Med 41: 1411-23.

Huang Q, Niu Z, Tan ], Yang J, Liu Y, Ma H, et al. 2015. IL-25 Elicits Innate
Lymphoid Cells and Multipotent Progenitor Type 2 Cells That Reduce
Renal Ischemic/Reperfusion Injury. ] Am Soc Nephrol 26: 2199-2211.

Hu M, Wang YM, Wang Y, Zhang GY, Zheng G, Yi 5, et al. 2016. Regulatory
T cells in kidney disease and transplantation. Kidney International
90: 502-14.

I Ketut Sudiana, Hantaran Sinyal pada Proses Inflamasi, Airlangga
University Press, 2019.

I Ketut Sudiana, Imunopatobiologi Molekuler, Penerbit Airlangga
University Press, 2014.

Inaba A, Tuong ZK, Riding AM, Mathews R], Martin JL, Saeb-Parsy K,
et al. 2020. B Lymphocyte-Derived CCL7 Augments Neutrophil and
Monocyte Recruitment, Exacerbating Acute Kidney Injury. The
Journal of Immunology 205: 1376—-84.

Jeschke MG, Van Baar ME, Choudhry MA, Chung KK, Gibran NS, Logsetty
S. 2020. Burn injury. Nat Rev Dis Primers 6: 11.

Jia H-M, Jiang Y-J, Zheng X, Li W, Wang M-P, Xi X-M, et al. 2023. The
attributable mortality of sepsis for acute kidney injury: a propensity-
matched analysis based on multicenter prospective cohort study. Renal
Failure 45: 2162415.

Jorgensen I, Rayamajhi M, Miao EA. 2017. Programmed cell death as a
defence against infection. Nat Rev Immunol 17: 151-64.

132 Gagal Ginjal Akut pada Kasus Unik dan Tinjauan Imunologis



Jo SH, Koo BK, Park JS, et al. 2009. N-acetylcysteine versus AScorbic acid
for preventing contrast-Induced nephropathy in patients with renal
insufficiency undergoing coronary angiography NASPI study-a
prospective randomized controlled trial. Am Heart ], 157: 576-583.

Jurado-Roman A, Herndndez F, Garcia-Tejada ], Granda-Nistal C, Molina
J, Velazquez M, et al. 2015. Role of hydration in contrast-induced
nephropathy in patients who underwent primary percutaneous
coronary intervention. Am J Cardiol, 115: 1174-1178.

Just A. 2007. Mechanisms of renal blood flow autoregulation: dynamics and
contributions. American Journal of Physiology-Regulatory, Integrative
and Comparative Physiology 292: R1-17.

Kandarini Y, Wulandari PJ, Mahadita GW. 2021. Faktor risiko contrast-
induced nephropathy pada pasien yang menjalani prosedur intervensi
koroner. ] Penyakit Dalam Udayana, 5(1): 20-25.

Karvellas CJ, Farhat MR, Sajjad I, Mogensen SS, Leung AA, Wald R, et al.
2011. A comparison of early versus late initiation of renal replacement
therapy in critically ill patients with acute kidney injury: a systematic
review and meta-analysis. Crit Care 15: R72.

Katsoulis O, Georgiadou A, Cunnington AJ. 2021. Immunopathology of
Acute Kidney Injury in Severe Malaria. Front Immunol 12: 651739.

Kawai T, Akira S. 2006. TLR signaling. Cell Death Differ 13: 816-25.

KDIGO. 2012. Clinical practice guideline for Acute Kidney Injury. Kidney
Int Suppl, 2(1).

Kellum JA, Romagnani P, Ashuntantang G, Ronco C, Zarbock A, Anders
H-J. 2021. Acute kidney injury. Nat Rev Dis Primers 7: 52.

Kerstein A, Miiller A, Kabelitz D, Lamprecht P. 2017. Effector memory T-cells
in the pathogenesis of ANCA-associated vasculitides. Z Rheumatol
76: 14-17.

Khan MS, Islam MY, Ahmed MU, Bawany FI, Khan A, Arshad MH. 2014.
On Pump Coronary Artery Bypass Graft Surgery Versus Off Pump
Coronary Artery Bypass Graft Surgery: A Review. GJHS 6: p186.

Khwaja A. 2012. KDIGO Clinical Practice Guidelines for Acute Kidney
Injury. Nephron Clin Pract 120: c179-84.

Daftar Pustaka 133



Klima T, Christ A, Marana I, Kalbermatter S, Uthoff H, Burri E, et al. 2012.
Sodium chloride vs. sodium bicarbonate for the prevention of contrast
medium-induced nephropathy: a randomized controlled trial. Eur
Heart J, 33: 2071-2079.

Koc E, Ozdemir K, Kaya MG, et al. 2010. Intravenous N-acetylcysteine
plus high-dose hydration versus high-dose hydration and standard
hydration for the prevention of contrast-induced nephropathy:
CASIS-A multicenter prospective controlled trial. Int ] Cardiol, 144(2):
328-333.

Kooiman J, Le Haen PA, Gezgin G, de Vries J-PP, Boersma D, Brulez HF, et
al. 2013. Contrast-induced acute kidney injury and clinical outcomes
after intra-arterial and intravenous contrast administration: risk
comparison adjusted for patient characteristics by design. Am Heart
J, 165: 793-799.

Kounatidis D, Vallianou NG, Psallida S, Panagopoulos F, Margellou E,
Tsilingiris D, et al. 2024. Sepsis-Associated Acute Kidney Injury:
Where Are We Now? Medicina 60: 434.

Kourliouros A, Valencia O, Phillips SD, Collinson PO, Van Besouw
J-P, Jahangiri M. 2010. Low cardiopulmonary bypass perfusion
temperatures are associated with acute kidney injury following
coronary artery bypass surgery. European Journal of Cardio-Thoracic
Surgery 37: 704-9.

Kowalewski M, Jasinski M, Staromtynski J, Zembala M, Widenka K,
Brykczyniski M, et al.. 2020. On-Pump vs Off-Pump coronary artery
bypass surgery in atrial fibrillation. Analysis from the polish national
registry of cardiac surgery procedures (KROK). PLoS ONE 15:
€0231950.

Kuitunen A, Vento A, Suojaranta-Ylinen R, Pettild V. Acute renal failure
after cardiac surgery: evaluation of the RIFLE classification. Ann
Thorac Surg. 2006; 81: 542-546. doi: 10.1016/j.athoracsur.2005.07.047.

Kumar A, Singh NP. 2015. Antimicrobial dosing in critically ill patients
with sepsis-induced acute kidney injury. Indian Journal of Critical
Care Medicine 19: 99-108.

134 Gagal Ginjal Akut pada Kasus Unik dan Tinjauan Imunologis



Kumar AB, Andrews W, Shi Y, Shotwell MS, Dennis S, Wanderer J, et al.
2017. Fluid resuscitation mediates the association between inhalational
burn injury and acute kidney injury in the major burn population.
Journal of Critical Care 38: 62-67.

Kurts C, Panzer U, Anders H-J, Rees AJ. 2013. The immune system and
kidney disease: basic concepts and clinical implications. Nat Rev
Immunol 13: 738-53.

Kusirisin B, Siriporn C, Nipon C. 2020. Contrast-induced nephropathy
and oxidative stress: mechanistic insights for better interventional
approaches. ] Transl Med, 18(400): 1-13.

Kuvvet Yoldas T. 2023. Acute Kidney Injury In Burns In The Intensive
Care Unit: A Retrospective Research. Ulus Travma Acil Cerrahi Derg.

Laforcade LD, Bobot M, Bellin MF, Clement O, et al. 2021. Kidney and
contrast media: common viewpoint of the French Nephrology
Societies (SFNDT, FIRN, CJN) and the French Radiological Society
(SFR) following ESUR guidelines. Diagn Interv Imaging, 102: 131-139.

Lameire NH, Levin A, Kellum JA, Cheung M, Jadoul M, Winkelmayer WC,
et al. 2021. Harmonizing acute and chronic kidney disease definition
and classification: report of a Kidney Disease: Improving Global
Outcomes (KDIGO) Consensus Conference. Kidney International 100:
516-26.

Law BMP, Wilkinson R, Wang X, Kildey K, Lindner M, Rist M], et al.
2017. Interferon-y production by tubulointerstitial human CD56bright
natural killer cells contributes to renal fibrosis and chronic kidney
disease progression. Kidney International 92: 79-88.

Leemans ]JC, Kors L, Anders H-J, Florquin S. 2014. Pattern recognition
receptors and the inflammasome in kidney disease. Nat Rev Nephrol
10: 398-414.

Lee PT, Chou K], Liu CP, et al. 2007. Renal protection for coronary
angiography in advanced renal failure patients by prophylactic
hemodialysis. A randomized controlled trial. ] Am Coll Cardiol, 50:
1015-1020.

Daftar Pustaka 135



Legrand M, Clark AT, Neyra JA, Ostermann M. 2024. Acute kidney injury
in patients with burns. Nat Rev Nephrol 20: 188-200.

Lindahl L, Oksanen T, Lindford A, Varpula T. 2023. Initial fluid resuscitation
guided by the Parkland formula leads to high fluid volumes in the
first 72 h, increasing mortality and the risk for kidney injury. Burns
Open 7: 51-58.

Ling W, Zhaohui N, Ben H, Leyi G, Jianping L, Huili D, et al. 2008. Urinary
IL-18 and NGAL as Early Predictive Biomarkers in Contrast-Induced
Nephropathy after Coronary Angiography. Nephron Clin Pract 108:
c176-81.

Lin J, Chen J, Wu D, et al. 2022. Biomarkers for the early prediction
of contrast-induced nephropathy after percutaneous coronary
intervention in adults: a systematic review and meta-analysis.
Angiology, 73: 207-217.

Lin KY, Zheng WP, Bei W], et al. 2017. A novel risk score model for prediction
of contrast-induced nephropathy after emergent percutaneous
coronary intervention. Int ] Cardiol, 230: 402-412.

Lin X, Yuan J, Zhao Y, Zha Y. 2015. Urine interleukin-18 in prediction of
acute kidney injury: a systemic review and meta-analysis. | Nephrol 28:
7-16.

Lionaki S, Gakiopoulou H, Boletis JN. 2016. Understanding the complement-
mediated glomerular diseases: focus on membranoproliferative
glomerulonephritis and C3 glomerulopathies. APMIS 124: 725-35.

LiR, Zhao X, Zhang S, Dong W, Zhang L, Chen Y, et al. 2021. RIP3 impedes
transcription factor EB to suppress autophagic degradation in septic
acute kidney injury. Cell Death Dis 12: 593.

Loscalzo J, Fauci A, Kasper D, Hauser S, Longo D, Jameson J. eds. Harrison’s
Principles of Internal Medicine, 21e. McGraw-Hill Education; 2022.
Accessed November 20, 2024

Luo Y, Wang X, Ye Z, Lai Y, Yao Y, Li J, et al. 2014. Remedial hydration
reduces the incidence of contrast-induced nephropathy and short-
term adverse events in patients with ST-segment elevation myocardial

infarction: a single-center, randomized trial. Intern Med, 53: 2265-2272.

136 Gagal Ginjal Akut pada Kasus Unik dan Tinjauan Imunologis



Machado MN, Nakazone MA, Maia LN. 2014. Prognostic Value of Acute
Kidney Injury after Cardiac Surgery according to Kidney Disease:
Improving Global Outcomes Definition and Staging (KDIGO) Criteria.
PLoS ONE 9: e98028.

Makris K, Spanou L. 2016. Acute Kidney Injury: Definition, Pathophysiology
and Clinical Phenotypes. Clin Biochem Rev 37: 85-98.

Manabe K, Kamihata H, Motohiro M. 2012. Urineary liver-type fatty acid-
binding protein level as a predictive biomarker of contrast-induced
acute kidney injury. Eur J Clin Invest, 42: 557-563.

Marczin N, Raja SG. 2020. Off-pump coronary artery bypass grafting. AME
Med ] 5: 21-21.

Marenzi G, Lauri G, Assanelli E, Campodonico J, De Metrio M, Marana
I, et al. 2004. Contrast-induced nephropathy in patients undergoing
primary angioplasty for acute myocardial infarction. ] Am Coll
Cardiol, 44: 1780-1785.

Marik PE, Taeb AM. 2017. SIRS, gSOFA and new sepsis definition. ] Thorac
Dis 9: 943-45.

Marin-Cuartas M, Deo SV, Ramirez P, Verevkin A, Leontyev S, Borger
MA, et al. 2022. Off-pump coronary artery bypass grafting is safe and
effective in patients with severe left ventricular dysfunction. European
Journal of Cardio-Thoracic Surgery 61: 705-13.

Massoth C, Kiillmar M, Enders D, Kellum JA, Forni LG, Meersch M, et
al. 2023. Comparison of C-C motif chemokine ligand 14 with other
biomarkers for adverse kidney events after cardiac surgery. The Journal
of Thoracic and Cardiovascular Surgery 165: 199-207.e2.

Mayr FB, Yende S, Angus DC. 2014. Epidemiology of severe sepsis.
Virulence 5: 4-11.

McCullough JW, Renner B, Thurman JM. 2013. The Role of the Complement
System in Acute Kidney Injury. Seminars in Nephrology 33: 543-56.

McCullough PA, Adam A, Becker CR, Davidson C, Lameire N, Stacul F,
Tumlin J. 2006. Risk prediction of contrast-induced nephropathy. Am
J Cardiol, 98(6A): 27K-36K.

Daftar Pustaka 137



McDonald JS, McDonald R], Comin J, et al. 2013. Frequency of acute kidney
injury following intravenous contrast medium administration: a
systematic review and meta-analysis. Radiology, 267: 119-128.

McSweeney KR, Gadanec LK, Qaradakhi T, Ali BA, Zulli A, Apostolopoulos
V. 2021. Mechanisms of Cisplatin-Induced Acute Kidney Injury:
Pathological Mechanisms, Pharmacological Interventions, and Genetic
Mitigations. Cancers (Basel) 13: 1572.

Meersch M, Kiillmar M, Schmidt C, Gerss J, Weinhage T, Margraf A, et
al. 2018. Long-Term Clinical Outcomes after Early Initiation of RRT in
Critically I1l Patients with AKI. JASN 29: 1011-19.

Mei S, Livingston M, Hao ], Li L, Mei C, Dong Z. 2016. Autophagy is
activated to protect against endotoxic acute kidney injury. Sci Rep 6:
22171.

Miller LW. 2009. Is Pulsatile Blood Flow No Longer Essential? Circulation
120: 2313-14.

Moeller C, Fleischmann C, Thomas-Rueddel D, Vlasakov V, Rochwerg B,
Theurer P, et al. 2016. How safe is gelatin? A systematic review and
meta-analysis of gelatin-containing plasma expanders vs crystalloids
and albumin. Journal of Critical Care 35: 75-83.

Mohamed MMB, Lukitsch I, Torres-Ortiz AE, Walker JB, Varghese V,
Hernandez-Arroyo CF, et al. 2020. Acute Kidney Injury Associated with
Coronavirus Disease 2019 in Urban New Orleans. Kidney360 1: 614—22.

Molen AJ, Reimer P, Dekkers 1A, Bongartz G, Bellin M-F, Bertolotto M,
et al. 2018. Post-contrast acute kidney injury - Part 1: definition,
clinical features, incidence, role of contrast medium and risk factors:
recommendations for updated ESUR Contrast Medium Safety
Committee guidelines. Eur Radiol, 28: 2845-2855.

Morcos R, Kucharik M, Bansal P, Al Taii H, Manam R, Casale ], et al. 2019.
Contrast-induced acute kidney injury: Review and practical update.
Clin Med Insights Cardiol, 13: 1179546819878680.

Muhammad R, Dharmadjati BB, Budi Mulia EP, Rachmi DA. 2022.
Vasoplegia: Mechanism and Management Following Cardiopulmonary
Bypass. Eurasian ] Med 54: 92-99.

138 Gagal Ginjal Akut pada Kasus Unik dan Tinjauan Imunologis



Mukaida H, Matsushita S, Yamamoto T, Minami Y, Sato G, Asai T, et al.
2023. Oxygen delivery-guided perfusion for the prevention of acute
kidney injury: A randomized controlled trial. The Journal of Thoracic
and Cardiovascular Surgery 165: 750-760.e5.

Nadim MK, Forni LG, Bihorac A, Hobson C, Koyner JL, Shaw A, et al. 2018.
Cardiac and Vascular Surgery—-Associated Acute Kidney Injury: The
20th International Consensus Conference of the ADQI (Acute Disease
Quality Initiative) Group. JAHA 7: e008834.

Nakamura T, Sugaya T, Node K. 2006. Urineary excretion of liver-type fatty
acid-binding protein in contrast medium-induced nephropathy. Am J
Kidney Dis, 47: 439-444.

Nangaku M, Couser WG. 2005. Mechanisms of immune-deposit formation
and the mediation of immune renal injury. Clin Exp Nephrol 9: 183-91.

Nasr SH, Alexander MP, Cornell LD, Herrera LH, Fidler ME, Said SM, et
al. 2021. Kidney Biopsy Findings in Patients With COVID-19, Kidney
Injury, and Proteinuria. American Journal of Kidney Diseases 77:
465-68.

Neilson EG, Sun MJ, Kelly CJ, Hines WH, Haverty TP, Clayman MD, et
al. 1991. Molecular characterization of a major nephritogenic domain
in the autoantigen of anti-tubular basement membrane disease. Proc
Natl Acad Sci U S A 88: 2006-10.

Newhouse JH, Kho D, Rao QA, Starren J. 2008. Frequency of serum
creatinine changes in the absence of iodinated contrast material:
implications for studies of contrast nephrotoxicity. Am ] Roentgenol,
191(2): 376-382.

Niculae A, Peride I, Tiglis M, Sharkov E, Neagu TP, Lascar I, et al. 2022.
Burn-Induced Acute Kidney Injury-Two-Lane Road: From Molecular
to Clinical Aspects. IJMS 23: 8712.

Nijssen EC, Rennenberg R], Nelemans PJ, et al. 2017. Prophylactic hydration
to protect renal function from intravascular iodinated contrast
material in patients at high risk of contrast-induced nephropathy
(AMACING): a prospective, randomised, phase 3, controlled, open-
label, non-inferiority trial. Lancet, 389(10076): 1312-1322.

Daftar Pustaka 139



Nimmons GL, Funk GF, Graham MM. 2013. Urineary iodine excretion
after contrast computed tomography scan: implications for radioactive
iodine use. JAMA Otolaryngol Head Neck Surg, 139(5): 479-482.

Oleinika K, Mauri C, Salama AD. 2019. Effector and regulatory B cells in
immune-mediated kidney disease. Nat Rev Nephrol 15: 11-26.

Ostermann M, Chang RWS. 2007. Acute kidney injury in the intensive care
unit according to RIFLE*: Critical Care Medicine 35: 1837-43.

Ostermann M, Liu K. 2017. Pathophysiology of AKI. Best Practice &
Research Clinical Anaesthesiology 31: 305-14.

Owen RJ, Hiremath S, Myers A, Fraser-Hill M, Barrett B. 2011. Consensus
Guidelines for the Prevention of Contrast Induced Nephropathy.
Canadian Association of Radiologists.

Ozkok S, Ozkok A. 2017. Contrast-induced acute kidney injury: A review
of practical points. World ] Nephrol, 6: 86-99.

O'Neal JB, Shaw AD, Billings FT 4th. Acute kidney injury following cardiac
surgery: current understanding and future directions. Crit Care. 2016;
20: 187.

Parikh CR, Thiessen-Philbrook H, Garg AX, Kadiyala D, Shlipak MG,
Koyner JL, et al. 2013. Performance of Kidney Injury Molecule-1 and
Liver Fatty Acid-Binding Protein and Combined Biomarkers of AKI
after Cardiac Surgery. Clinical Journal of the American Society of
Nephrology 8: 1079-88.

Pedchenko V, Bondar O, Fogo AB, Vanacore R, Voziyan P, Kitching AR, et
al. 2010. Molecular Architecture of the Goodpasture Autoantigen in
Anti-GBM Nephritis.N Engl ] Med 363: 343-54.

Peerapornratana S, Manrique-Caballero CL, Gémez H, Kellum JA. 2019.
Acute kidney injury from sepsis: current concepts, epidemiology,
pathophysiology, prevention and treatment. Kidney International 96:
1083-99.

Pei G, Yao Y, Yang Q, Wang M, Wang Y, Wu ], et al. 2019. Lymphangiogenesis
in kidney and lymph node mediates renal inflammation and fibrosis.
Sci Adv 5: eaaw5075.

140 Gagal Ginjal Akut pada Kasus Unik dan Tinjauan Imunologis



Pickering MC, De Jorge EG, Martinez-Barricarte R, Recalde S, Garcia-
Layana A, Rose KL, et al. 2007. Spontaneous hemolytic uremic
syndrome triggered by complement factor H lacking surface
recognition domains. The Journal of Experimental Medicine 204:
1249-56.

Plewes K, Turner GDH, Dondorp AM. 2018. Pathophysiology, clinical
presentation, and treatment of coma and acute kidney injury
complicating falciparum malaria. Current Opinion in Infectious
Diseases 31: 69-77.

Post EH, Kellum JA, Bellomo R, Vincent J-L. 2017. Renal perfusion in sepsis:
from macro- to microcirculation. Kidney International 91: 45-60.
Prasad N, Patel MR. 2018. Infection-Induced Kidney Diseases. Front Med

5: 327.

Pruitt BA. 2000. Protection from Excessive Resuscitation: “Pushing the
Pendulum Back”: The Journal of Trauma: Injury, Infection, and Critical
Care 49: 567-68.

Qian B-S, Jia H-M, Weng Y-B, Li X-C, Chen C-D, Guo F-X, et al. 2023.
Analysis of urinary C-C motif chemokine ligand 14 (CCL14) and
first-generation urinary biomarkers for predicting renal recovery from
acute kidney injury: a prospective exploratory study. j intensive care
11: 11.

QiuH, Yang Y, Zhou S, Huang Y, Zheng R. 2002. Renal effect of dopamine,
norepinephrine, epinephrine, or norepinephrine—dobutamine in
septic shock. Crit Care 6: P129.

Qureshi AC, et al. 2011. Serum NGAL Identifies Contrast Nephropathy
Early in Patients with Diabetes Mellitus and Chronic Kidney Disease
Undergoing Coronary Angiography and Angioplasty. Heart, 97: 17-18.

Rajaonarivelo JA, Desmoulin A, Maillard O, Collet L, Baudino F,
Jaffar-Bandjee M-C, et al. 2023. Clinical manifestations of human
leptospirosis: bacteria matter. Front Cell Infect Microbiol 13: 1259599.

Raja SG (Ed.). 2020. Cardiac Surgery: A Complete Guide Cham: Springer
International Publishing.

Daftar Pustaka 141



Ramkumar J, Gopinathan G, Kavin K, Shanmugasundaram R, Stephen
GM, Pragasam AC, et al. 2020. Effects of cardiopulmonary bypass
perfusion temperature on perioperative renal function in adult patients
undergoing cardiac surgery. Journal of the Saudi Heart Association 32.

Ranucci M, Johnson I, Willcox T, Baker RA, Boer C, Baumann A, et al. 2018.
Goal-directed perfusion to reduce acute kidney injury: A randomized
trial. The Journal of Thoracic and Cardiovascular Surgery 156: 1918-
1927.e2.

Reiss E. 1953. Fluid And Electrolyte Balance In Burns. JAMA 152: 1309.

Richard G. Cutler and Henry Rodrigues, Critical Reviews of Oxidative
Stress and Aging Advances in Basic Science, Diagnostics and
Intervention, Volume II, Word Scientific, 2003.

Roberts A, Duncan EC, Hargrave P, Kingery DR, Barnes J, Horstemeyer
DL, et al. 2023. Complications of Cardiopulmonary Bypass From an
Anesthesia Perspective: A Clinical Review. HCA Healthcare Journal
of Medicine 4.

Rodrigo E, Suberviola B, Santibafiez M, Belmar L, Castellanos A, Heras M,
Rodriguez-Borregan JC, et al. 2017. Association between recurrence of
acute kidney injury and mortality in intensive care unit patients with
severe sepsis. j intensive care 5: 28.

Rogers NM, Ferenbach DA, Isenberg JS, Thomson AW, Hughes J. 2014.
Dendritic cells and macrophages in the kidney: a spectrum of good
and evil. Nat Rev Nephrol 10: 625-43.

Ronco C, Bellomo R, Kellum JA. 2019. Acute kidney injury. The Lancet
394: 1949-64.

Ruslan M, Baharuddin K, Noor N, Yazid M, Md Noh AY, Rahman A.
2021. Norepinephrine in Septic Shock: A Systematic Review and Meta-
analysis. W ] Emerg Med 22.

Saad H, Aladawy M. 2013. Temperature management in cardiac surgery.
Global Cardiology Science and Practice 2013: 7.

Saitoh D, Gando S, Maekawa K, Sasaki ], Fujishima S, Ikeda H, et al. 2021.
A randomized prospective comparison of the Baxter and Modified

Brooke formulas for acute burn resuscitation. Burns Open 5: 89-95.

142 Gagal Ginjal Akut pada Kasus Unik dan Tinjauan Imunologis



Sakyi SA, Ephraim RKD, Adoba P, Amoani B, Buckman T, Mantey R,
Eghan BA. 2021. Tissue inhibitor metalloproteinase 2 (TIMP-2) and
insulin-like growth factor binding protein 7 (IGFBP7) best predicts
the development of acute kidney injury. Heliyon 7: e07960.

Salunke BG. 2020. Fluid Overload and Acute Kidney Injury. Indian Journal
of Critical Care Medicine 24: 94-97.

Samiyah, Wardhani Rrl, Saputro I. 2022. Hubungan Antara Infeksi dan
Lama Perawatan Pasien Luka Bakar berdasarkan Jenis Kuman di
RSUD Dr Soetomo Surabaya. JRE 7: 1-10.

Sancho-Martinez SM, Casanova AG, Diiwel AG, Rivero-Garcia K,
Garcia-Garrido T, Morales Al et al. 2023. Identification of Pre-Renal
and Intrinsic Acute Kidney Injury by Anamnestic and Biochemical
Criteria: Distinct Association with Urinary Injury Biomarkers. Int ]
Mol Sci 24: 1826.

Saner FH, Raptis DA, Alghamdi SA, Malagé MM, Broering DC, Bezinover
D. 2024. Navigating the Labyrinth: Intensive Care Challenges for
Patients with Acute-on-Chronic Liver Failure. JCM 13: 506.

Sari F, Taufik Sanjaya. 2023. Risk Factors of Contrast-Induced Nephropathy
in Patients Undergoing Coronary Intervention Procedures. Sriwijaya
Journal of Internal Medicine, 1(1): 1-4.

Sarkar M, Prabhu V. 2017. Basics of cardiopulmonary bypass. Indian |
Anaesth 61: 760.

Schurle A, Koyner JL. 2021. CSA-AKI: Incidence, Epidemiology, Clinical
Outcomes, and Economic Impact. JCM 10: 5746.

Seibert FS, Heringhaus A, Pagonas N, Rudolf H, Rohn B, Bauer F. 2020.
Biomarkers in the prediction of contrast media induced nephropathy-
the BITCOIN study. PloS One, 15(7): e0234921.

Semler MW, Self WH, Wanderer JP, Ehrenfeld JM, Wang L, Byrne DW, et
al. 2018. Balanced Crystalloids versus Saline in Critically Il Adults.
N Engl ] Med 378: 829-39.

Sen S, Godwin ZR, Palmieri T, Greenhalgh D, Steele AN, Tran NK. 2015.
Whole blood neutrophil gelatinase—associated lipocalin predicts

Daftar Pustaka 143



acute kidney injury in burn patients. Journal of Surgical Research
196: 382-87.

Serrano-Gomez SJ, Sanabria-Salas MC, Hernandez-Suarez G, Garcia O,
Silva C, Romero A, et al. 2016. High prevalence of luminal B breast
cancer intrinsic subtype in Colombian women. Carcinogenesis 37:
669-76.

Shah A, Pedraza I, Mitchell C, Kramer GC. 2020. Fluid volumes infused
during burn resuscitation 1980-2015: A quantitative review. Burns
46: 52-57.

Shankar-Hari M, Phillips GS, Levy ML, Seymour CW, Liu VX, Deutschman
CS, et al. 2016. Developing a New Definition and Assessing New
Clinical Criteria for Septic Shock: For the Third International
Consensus Definitions for Sepsis and Septic Shock (Sepsis-3). JAMA
315: 775.

Sharma P, Yadav L, Nepal R, Khanal SB, Agrawal S, Kattel V. 2022.
Coronary Artery Bypass Grafting among Patients Undergoing Cardiac
Surgery in a Tertiary Care Hospital: A Descriptive Cross-sectional
Study. ] Nepal Med Assoc 60: 116-20.

Sheikhy A, Fallahzadeh A, Forouzannia K, Pashang M, Tajdini M,
Momtahen S, et al. 2022. Off-pump versus on-pump coronary artery
bypass graft surgery outcomes in patients with severe left ventricle
dysfunction: inverse probability weighted study. BMC Cardiovasc
Disord 22: 488.

Sherwood L. 2016. Human physiology: from cells to systems. 9th ed. ed
Boston: Cengage learning,.

Shirbhate E, Pandey ], Patel VK, Kamal M, Jawaid T, Gorain B, et al. 2021.
Understanding the role of ACE-2 receptor in pathogenesis of COVID-19
disease: a potential approach for therapeutic intervention. Pharmacol
Rep 73: 1539-50.

Sievert A, Sistino J. 2012. A meta-analysis of renal benefits to pulsatile

perfusion in cardiac surgery. ] Extra Corpor Technol 44: 10-14.

144 Gagal Ginjal Akut pada Kasus Unik dan Tinjauan Imunologis



Silver SA, Shah PM, Chertow GM, Harel S, Wald R, Harel Z. 2015. Risk
prediction models for contrast induced nephropathy: Systematic
review. BMJ, 351: h4395.

Singer M, Deutschman CS, Seymour CW, Shankar-Hari M, Annane D,
Bauer M, et al. 2016. The Third International Consensus Definitions
for Sepsis and Septic Shock (Sepsis-3). JAMA 315: 801.

Singh AK. 2010. Percutaneous coronary intervention vs coronary artery
bypass grafting in the management of chronic stable angina: A critical
appraisal. Journal of Cardiovascular Disease Research 1: 54-58.

Sinico RA, Cavazzana I, Nuzzo M, Vianelli M, Napodano P, Scaini P, et
al. 2010. Renal Involvement in Primary Antiphospholipid Syndrome:
Retrospective Analysis of 160 Patients. Clinical Journal of the American
Society of Nephrology 5: 1211-17.

Sinico RA, Mezzina N, Trezzi B, Ghiggeri G, Radice A.2016. Immunology
of membranous nephropathy: from animal models to humans. Clin
and Exp Immun 183: 157-65.

Solomon R. 2008. Contrast-induced acute kidney injury: is there a risk after
intravenous contrast? Clin ] Am Soc Nephrol, 3(5): 1242-1243.

Sterner G, Frennby B, Kurkus ], Nyman U. 2000. Does post-angiographic
hemodialysis reduce the risk of contrast-medium nephropathy? Scand
J Urol Nephrol, 34: 323-326.

Stewart BJ, Ferdinand JR, Young MD, Mitchell T], Loudon KW, Riding AM,
et al. 2019. Spatiotemporal immune zonation of the human kidney.
Science 365: 1461-66.

Subadra PNAN. 2023. Early Education Of Acute Kidney Injury And Pre-
Renal Problems In Anaphylactic Shock Patients. ijed 4: 404-11.

Sudarsky D, Naami R, Shehadeh F, Elias A, Kerner A, Aronson D. 2021.
Risk of worsening renal function following repeated exposures to
contrast media durineg percutaneous coronary interventions. ] Am
Heart Assoc, 10: e021473.

Daftar Pustaka 145



Tanase DM, Gosav EM, Radu S, Costea CF, Ciocoiu M, Carauleanu A, et al.
2019. The Predictive Role of the Biomarker Kidney Molecule-1 (KIM-1)
in Acute Kidney Injury (AKI) Cisplatin-Induced Nephrotoxicity. JMS
20: 5238.

Tan B-K, Liew ZH, Kaushik M, Cheah AKW, Tan HK. 2020. Early Initiation
of Renal Replacement Therapy Among Burned Patients With Acute
Kidney Injury. Ann Plast Surg 84: 375-78.

Tarragon B, Valdenebro M, Serrano ML, Maroto A, Llépez-Carratalda MR,
Ramos A, et al. 2021. Fracaso renal agudo en pacientes hospitalizados
por COVID-19. Nefrologia 41: 34—40.

Tasleem S, Siddiqui AL, Zuberi MAW, Tariq H, Abdullah M, Hameed A, et
al. 2024. Mortality patterns and risk factors in burn patients: A cross-
sectional study from Pakistan. Burns Open 8: 13-18.

Tecklenborg J, Clayton D, Siebert S, Coley SM. 2018. The role of the immune
system in kidney disease. Clinical and Experimental Immunology
192: 142-50.

Tehrani S, Laing C, Yellon DM, et al. 2013. Contrast-induced acute kidney
injury following PCIL. Eur J Clin Invest, 43: 483-490.

Tejera D, Varela F, Acosta D, Figueroa S, Benencio S, Verdaguer C, et al.
2017. Epidemiology of acute kidney injury and chronic kidney disease
in the intensive care unit. Revista Brasileira de Terapia Intensiva 29.

Thakar CV, Arrigain S, Worley S, Yared J-P, Paganini EP. 2005. A Clinical
Score to Predict Acute Renal Failure after Cardiac Surgery. Journal of
the American Society of Nephrology 16: 162-68.

Thalji SZ, Kothari AN, Kuo PC, Mosier MJ. 2017. Acute Kidney Injury in
Burn Patients: Clinically Significant Over the Initial Hospitalization
and 1 Year After Injury An Original Retrospective Cohort Study.
Annals of Surgery 266: 376-82.

The Cooperative Antimicrobial Therapy of Septic Shock (CATSS) Database
Research Group, Bagshaw SM, Lapinsky S, Dial S, Arabi Y, et al. 2009.
Acute kidney injury in septic shock: clinical outcomes and impact of
duration of hypotension prior to initiation of antimicrobial therapy.
Intensive Care Med 35: 871-81.

146 Gagal Ginjal Akut pada Kasus Unik dan Tinjauan Imunologis



The SAFE Study Investigator. 2004. A Comparison of Albumin and Saline
for Fluid Resuscitation in the Intensive Care Unit. N Engl ] Med 350:
2247-56.

Thiele RH, Isbell JM, Rosner MH. AKI associated with cardiac surgery. Clin
J Am Soc Nephrol. 2015;10:500-514. doi: 10.2215/CJN.07830814.

Thurman JM, Ljubanovic D, Edelstein CL, Gilkeson GS, Holers VM. 2003.
Lack of a Functional Alternative Complement Pathway Ameliorates
Ischemic Acute Renal Failure in Mice. The Journal of Immunology
170: 1517-23.

Toro ], Manrique-Caballero CL, Gémez H. 2021. Metabolic Reprogramming
and Host Tolerance: A Novel Concept to Understand Sepsis-Associated
AKI. JCM 10: 4184.

Tsigou E, Psallida V, Demponeras C, Boutzouka E, Baltopoulos G. 2013.
Role of New Biomarkers: Functional and Structural Damage. Critical
Care Research and Practice 2013: 1-13.

Tumlin J, Stacul F, Adam A, Becker CR, Davidson C, Lameire N, et al. 2006.
Pathophysiology of contrast-induced nephropathy. Am J Cardiol, 98:
14K-20K.

Uchino S. 2005. Acute Renal Failure in Critically Ill PatientsA Multinational,
Multicenter Study. JAMA 294: 813.

Udzik ], Sienkiewicz S, Biskupski A, Szylinska A, Kowalska Z, Biskupski P.
2020. Cardiac Complications Following Cardiac Surgery Procedures.
JCM 9: 3347.

Varrier M, Ostermann M. 2015. Fluid Composition and Clinical Effects.
Critical Care Clinics 31: 823-37.

Vives M, Hernandez A, Parramon F, Estanyol N, Pardina B, Munoz A, et
al. 2019. Acute kidney injury after cardiac surgery: prevalence, impact
and management challenges. INRD Volume 12: 153-66.

Wang L, Pu X. 2014. Predict value of monitoring changes of urineary
neutrophil gelatinase-associated lipocalin and kidney injury
molecule-1 after coronary angiography and percutaneous coronary
intervention on early diagnosis of contrast-induced nephropathy.
Zhonghua Xin Xue Guan Bing Za Zhi, 42(4): 301-304.

Daftar Pustaka 147



Wang N, Jiang L, Zhu B, Wen Y, Xi X-M, The Beijing Acute Kidney
Injury Trial (BAKIT) Workgroup. 2015. Fluid balance and mortality
in critically ill patients with acute kidney injury: a multicenter
prospective epidemiological study. Crit Care 19: 371.

Wang X, Guo N, Chen Y, Dai H. 2022. A new model to predict acute kidney
injury after cardiac surgery in patients with renal insufficiency. Renal
Failure 44: 767-76.

Wang Y, Huang X, Xia S, Huang Q, Wang ], Ding M, et al. 2023. Gender
differences and risk factors for acute kidney injury following cardiac
surgery: A single center retrospective cohort study. Heliyon 9: e22177.

Weisbord SD, Mor MK, Resnick AL, Hartwig KC, Sonel AF, Fine M]J,
Palevsky PM. 2008. Prevention, incidence and outcomes of contrast-
induced acute kidney injury. Arch Intern Med, 168: 1325-32.

Werner S, Bez C, Hinterleitner C, Horger M. 2020. Incidence of contrast-
induced acute kidney injury (CI-AKI) in high-risk oncology patients
undergoing contrast-enhanced CT with a reduced dose of the iso-
osmolar iodinated contrast medium iodixanol. PLoS One, 15(5):
e0233433.

White LE, Hassoun HT, Bihorac A, Moore L], Sailors RM, McKinley BA, et
al. 2013. Acute kidney injury is surprisingly common and a powerful
predictor of mortality in surgical sepsis. ] Trauma Acute Care Surg
75: 432-38.

WHO. 2014. Severe Malaria. Tropical Med Int Health 19: 7-131.

Witkowski W, Kawecki M, Surowiecka- Pastewka A, Klimm W,
Szamotulska K, Niemczyk S. 2016. Early and Late Acute Kidney Injury
in Severely Burned Patients. Med Sci Monit 22: 3755-63.

Wu B, Chen ], Yang Y. 2019. Biomarkers of Acute Kidney Injury after
Cardiac Surgery: A Narrative Review. BioMed Research International
2019: 1-11.

Wu MY, Lo WC, Wu YC, Lin TC, Lin CH, Wu MS, Tu YK. 2022. The
Incidence of Contrast-Induced Nephropathy and the Need of Dialysis
in Patients Receiving Angiography: A Systematic Review and Meta-
Analysis. Front Med Sec Nephrology, 9: 1-12.

148 Gagal Ginjal Akut pada Kasus Unik dan Tinjauan Imunologis



Xiao J, Yang Q, Zhang Y, Xu H, Ye Y, Li L, et al. 2021. Maresin conjugates
in tissue regeneration-1 suppresses ferroptosis in septic acute kidney
injury. Cell Biosci 11: 221.

Xu'Y, Zheng X, Liang B, Gao J, Gu Z. 2018. Vitamins for prevention of
contrast-induced acute kidney injury: a systematic review and trial
sequential analysis. Am ] Cardiovasc Drugs, 18(5): 373-386.

Yang HT, Yim H, Cho YS, Kym D, Hur ], Kim JH, et al. 2014. Assessment
of biochemical markers in the early post-burn period for predicting
acute kidney injury and mortality in patients with major burn injury:
comparison of serum creatinine, serum cystatin-C, plasma and urine
neutrophil gelatinase-associated lipocalin. Crit Care 18: R151.

Yende S, Parikh CR. 2021. Long COVID and kidney disease. Nat Rev
Nephrol 17: 792-93.

Yim H, Kym D, Seo DK, Yoon ], Yang H, Lee J, et al. 2015. Serum cystatin
C and microalbuminuria in burn patients with acute kidney injury.
Eur ] Clin Investigation 45: 594—600.

Yokota N, Burne-Taney M, Racusen L, Rabb H. 2003. Contrasting roles
for STAT4 and STATG6 signal transduction pathways in murine renal
ischemia-reperfusion injury. American Journal of Physiology-Renal
Physiology 285: F319-25.

Yoon ], Kim Y, Yim H, Cho YS, Kym D, Hur J, et al. 2017. Analysis of
prognostic factors for acute kidney injury with continuous renal
replacement therapy in severely burned patients. Burns 43: 1418-26.

You B, Yang Z, Zhang Y, Chen Y, Gong Y, Chen Y, et al. 2022. Late-Onset
Acute Kidney Injury is a Poor Prognostic Sign for Severe Burn Patients.
Front Surg 9: 842999.

Zarbock A, Nadim MK, Pickkers P, Gomez H, Bell S, Joannidis M, et al.
2023. Sepsis-associated acute kidney injury: consensus report of the
28th Acute Disease Quality Initiative workgroup. Nat Rev Nephrol
19: 401-17.

Zeisberg M, Kalluri R. 2015. Physiology of the Renal Interstitium. Clinical
Journal of the American Society of Nephrology 10: 1831-40.

Daftar Pustaka 149



Zhang ]], Hogstrom B, Malinak J, Ikei N. 2015. Effects of viscosity on power
and hand injection of iso-osmolar iodinated contrast through thin
catheters. Acta Radiol,

Zhang P, Zou B, Liou Y-C, Huang C. 2021. The pathogenesis and diagnosis
of sepsis post burn injury. Burns & Trauma 9: tkaa047.

Zhao S, Liao J, Shen M, Li X, Wu M. 2023. Epigenetic dysregulation of
autophagy in sepsis-induced acute kidney injury: the underlying
mechanisms for renoprotection. Front Immunol 14: 1180866.

Zheng 7, Xu K, Li C, Qi C, Fang Y, Zhu N, et al. 2021. NLRP3 associated
with chronic kidney disease progression after ischemia/reperfusion-
induced acute kidney injury. Cell Death Discov 7: 324.

Zhou M, Guo C, Li X, Huang Y, Li M, Zhang T, et al. 2020. JAK/STAT
signaling controls the fate of CD8+CD103+ tissue-resident memory T
cell in lupus nephritis. Journal of Autoimmunity 109: 102424.

Zwieretto W, Piorun K, Skorka-Majewicz M, Maruszewska A, Antoniewski
J, Gutowska 1. 2023. Burns: Classification, Pathophysiology, and
Treatment: A Review. [JMS 24: 3749.

150 Gagal Ginjal Akut pada Kasus Unik dan Tinjauan Imunologis



GAGAL
GINJAL
AKUT

PADA KASUS UNIK DAN
TINJAUAN IMUNOLOGIS

BBBBBBBBBBBBBBBBBB

777777777777



	Cover Depan
	Copyright (KDT)
	Prakata
	Daftar Isi
	Daftar Gambar
	Daftar Tabel
	Bab 1 Gagal Ginjal Akut
	1.1 Anatomi Ginjal
	1.2 Fisiologi Ginjal 
	1.3 Epidemiologi Gagal Ginjal Akut
	1.4 Definisi Gagal Ginjal Akut
	1.5 Patofisiologi Gagal Ginjal Akut
	1.6 Pemeriksaan Penunjang
	1.7 Tata Laksana Gagal Ginjal Akut

	Bab 2 Tinjauan Imunologi Gagal Ginjal Akut
	2.1 Kinerja Sistem Imun di Ginjal
	2.2 Imunitas Bawaan
	2.3 Imunitas Adaptif
	2.4 �Sistem Imun terhadap Patogenesis Gagal Ginjal Akut

	Bab 3 Gagal Ginjal Akut 
Akibat Sepsis
	3.1 Epidemiologi Gagal Ginjal Akut Akibat Sepsis
	3.2 Definisi Gagal Ginjal Akut Akibat Sepsis
	3.3 Patofisiologi Gagal Ginjal Akut Akibat Sepsis
	3.4 �Gambaran Klinis Gagal Ginjal Akut Akibat Sepsis
	3.5 �Pemeriksaan Penunjang Gagal Ginjal Akut Akibat Sepsis
	3.6 Tata Laksana Gagal Ginjal Akut Akibat Sepsis

	Bab 4 Gagal Ginjal Akut Akibat Kontras
	4.1 �Epidemiologi Gagal Ginjal Akut Akibat Kontras
	4.2 Definisi Gagal Ginjal Akut Akibat Kontras
	4.3 �Patofisiologi Gagal Ginjal Akut Akibat Kontras
	4.4 �Gambaran Klinis Gagal Ginjal Akut Akibat Kontras
	4.5 �Pemeriksaan Penunjang Gagal Ginjal Akut Akibat Kontras
	4.6 �Tata laksana Gagal Ginjal Akut Akibat Kontras

	Bab 5 Gagal Ginjal Akut Akibat Luka Bakar
	5.1 �Epidemiologi Gagal Ginjal Akut Akibat Luka Bakar
	5.2 Definisi Gagal Ginjal Akut Akibat Luka Bakar
	5.3 �Patofisiologi Gagal Ginjal Akut Akibat Luka Bakar
	5.4 �Gambaran Klinis Gagal Ginjal Akut Akibat Luka Bakar
	5.5 �Pemeriksaan Penunjang Gagal Ginjal Akut Akibat Luka Bakar
	5.6 �Tata laksana Gagal Ginjal Akut Akibat Luka Bakar

	Bab 6 Gagal Ginjal Akut Akibat Bedah Jantung
	6.1 �Epidemiologi Gagal Ginjal Akut Akibat Bedah Jantung
	6.2 �Definisi Gagal Ginjal Akut Akibat Bedah Jantung
	6.3 �Patofisiologi Gagal Ginjal Akut Akibat Bedah Jantung
	6.4 Prosedur Bypass Kardiopulmonari
	6.5 �Pemeriksaan Penunjang Gagal Ginjal Akut Akibat Bedah Jantung
	6.6 �Tata laksana Gagal Ginjal Akut Akibat Bedah Jantung

	Daftar Pustaka
	Cover Belakang



