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Abstract : Acute Kidney Injury
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Acute Kidney Injury (AKI) is defined by the sudden loss of kidney function. This condition causes the accumulation

of nitrogen waste product, metabolic acidosis, fluid overload, and hyperkalemia. Before 2012, there are more than 35

definitions of AKI in the literatures. Lack of standard definition is the major obstacle to identify the effective AKI treatement
and AKl. In 2012, the Kidney Disease Improving Global Outcome (KDIGO) published the AKI Practice Guideline and standard
definition of AKI diagnosis. Recent data from Southeast Asia AKI (SEA AKI) cohort showed high incidence of AKI in intensive

care unit (nearly 50%) with high mortality. Until the present time, we still lack of effective medicine to treat AKI, therefore

the supportive care incluing the renal replacement therapy is still the only standard treatment.

Keywords : Acute kidney injury, Diagnosis, Renal replacement therapy
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Ischemic acute kidney injury
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Prerenal azotemia
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AnsmveUlsdound

S2OZANNY WNANANNILAU serum creatinine nasinuUsunaulaanig
a = v a aa & a X o N | | a v ' a _aa | H o
szl 1 fszavuasefatuludoniuduviniunssuinnin 1.5 W aazilasnin 0.5 Nadansse W1l
YasAseaunsarituludon Sufu frnadalus Wuaegaies 6 $alus
A o v a aa a a X @ = ' a a o
yeellsyauAs At Ul uGaAuTIUYIAUMSaLINNIN 0.3 Taansy
faLTans Tuszazian 48 Flustiuannisusu
Szgsi 2 fszaunsioftuludenfiuduiniurseunnnin 2 89 Peanin 3 win | itaaniztiosnin 0.5 Tadansee Umtin
YasAseaunsavituludon Susu frsatlus Wuanegraties 12 H7lus
a = v a aa & o X o = ' | | a v ' a aa | H o
STUsh 3 fiszavasioatuludon MLTWINAUNEBNINATN 3 W1 VB9AN aszilasnin 0.3 Nadansse Wimin
seaunseAtuludon Sudu viseliseauasaatuluden wiiunse | ssetalus Wuaiegredes 24 Flus
11NN 4 fadnusiendanvse fUiedewihnistrdanawnule

Acute Tubular Necrosis (ATN)

idlotinnnnzimiden (ischemia) delpfiutuvdoguuss
Wisane aziilinlassadsnelulaludiuves renal vasculature,
tubular epithelium 1AnMTUAsULUAUATENsWAULUAS
veaiedelandmnamrndenendenszuiums inflammation,
innate Wa¥ acquired immune response ma‘ﬁl proximal
renal tubular epithelium QigLﬁEJ cytoskeletal integrity ey
wwad polarity proximal tubule brush border MRAaDN D
adhesion molecule uag TUsAudWAisumisives renal
tubular epithelium membrane 191 Na'/K™ -ATPase Wag beta-
integrins Wudu wdsufiinanumisunily (mislocalization)
fanuiiaunfives cell to cell interaction waziin1sngaasn
984 renal tubular epithelium LAANITANELUY apopt05|s ey
necrosis LLamamaaﬂaaﬂlﬂ liusnaditusswinansiues
solute Tu tubular lumen wgﬂﬂiaﬂmu glomeruli iU peritubular

interstium widBMiganA denuded basement membrane Wit

vilsiens solute fignnsaseinu glomeruli azlvadoundulud renal
interstitium Tuflanyilitlaanziiosas ¢

Septic acute kidney injury

JuawmendnveannzlanedeundulunedUisings
wuldUssanaderar 47.5 vestheluvedUieings uasiensns
WWetinUuszunaudovay 70° dslinsiunalnnisiiin septic AKI Fatau
WAAIATANEIS9TN ischemic AKI o317 non-hemodynamic
injury Falgun nalamedu immunology / toxin / inflammation
Wazidunalnudnunnnin hemodynamic factor

Nephrotoxic acute kidney injury

nalnuantunisiia drug-induced nephrotoxicity laun
direct injury %@Uizﬂaugﬁa tubulointerstitial injury, interstitial
nephritis, gslomerular injury, obstructive uropathy Wag
indirect injury LaZLAANYITANIWLUY acute tubular necrosis
(ATN) i gnanianeazdenveseunsdafinuinduaig
N13L0A nephrotoxic acute kidney injury
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SLJn 1 S=gzpI9 VO ischemic acute kldney injury SzU:ISNAD S:¢: intiation Buidus:o: nUSK)ru corticomedullary junction IﬂmmSV’moamﬂvu
sz 2 Ao s:u: extension 10US:u: numsarwaa InsJasnuveu tubular epithelial cell  S:eo: ua\lumsamadvaa GFR oghuriolliol s:o:A 3 Ao
s:0: maintenance 10US:=0:A tubular epithelial cell BUTNSIUIFOUNAINUAOURMSTU  l1a:s:6:A 4 Ao S:0: recovery zsmUu&&amma 1Ju
s:6: tubular epithelial cell TnsUsUIAsIaSveusaalinauUNIndIABIaN WIALUNAGA®

A188 ; BBM, brush-border membrane; CMJ, corticomedullary junction; GFR, glomerular filtration rate.

Aminoglycosides  wulauszanusesay 10-20" Jade
\desrion1siAn neprotoxicity Téun ¥iaressn amioglycoside
giugsanueten Uninaenazay szozailunsléen mmdluns
U3msen s deatiuniaiin nephrotoxicity mane3s widsiiluil
goudu Wun msanmnualunisuimsen Wuiuezeds ilesan
pharmacodynamics 99481 aminoglycoside Iumwhl,%a gram
negative WuAiSe 1Wudnwuy concentration dependent lay
§i post antibiotic effect (@usasinTouuaiielduiinseiuen
92/n31 minimum ihhibition concentration) feudalaisndu
Aosiszivgnluifengianyagnasniia

Amphotericin B Tutlaguuiinislden anti-fungal agent
wnfuilessnnune fungemia vintu (ngianiznisiin
candidemia) &1 amphotericin 8 {ugnudnsanislunisinem
amgfandm wuiitedldsuend Snisvhauvedlafinunld
flsSovay 80

Vancomycin %’aﬂﬂ%ﬁﬂﬁzﬂumﬂ% vancomycin lein
finsndenn methicillin-resistant staphylococcus au-
reus (MRSA) luUseinmansgoisni wugldfinis MRSA Faus
fovay 6-30 Tuuszmalnesuioz mfjmmmmnmmu aime)
drumiaiiesnnd3unanislden vancomycin Miiuantu
nalnndnlun1sinda vancomycin Aenstueanmalaluguuuy
unmetabolized form $pgag 80-90 WuI1sEAULN trough level
finnndn 15 lesniu/Raddes lnAneudssiensinne
Taneideunau

Contrast-induced nephropathy A213LT N UV
ansTiusassdildlunisaenmssdereuiinmnes Tualnonsions
Wanglanedeunay nsldansfiukasisdeiln iso-osmolar
wazaila low osmolar radio-contrast fgufinisainisiinlaieg
deundusininansiiuuasisdusin high osmolar radiocontrast
uenanigielanladess Aidssduediontiuludoninnnd 1.5
fadnsudowndans w3e A1 GFR Uawnii 60 ladansAeuiine 1.73
msaes Sufudadedediddglunmsinanglamedeundy
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§35Uneiun1siinn1azlaeidaunaunaenisdnans
AULaesed naneis '“;'%ﬁﬁ%auaaﬁfuauumﬂﬁamiéﬁl,d nslirensiin
mwaamaamm mim‘waﬂwmamaauuauumﬂwamwmsﬂaﬂﬂu
¢ Ao mim 0.9% normal saline LLaumim bicarbonate &u
Msld N-acetyleysteine (NAC) letiosfiunaglanadoundudiu
fafldeyaiidaudatueg uiilesann NAC laifinadnafssiizunss
Faduiifedldlunstestunmslamedoundu

n15313duN19E AKI

iesannne AK Wunguenmsvesauinunavielse
wanelsafifinisuanteanadieiu fo taaizdes wazding
fifeveade urea-nitrogen waz creatinine Twiden 7iintu
pgemInga fofu meiledelseduintuiuinasinidedelse
Tunduiiug m33fadunne Post-renal AKI o1dBHAMIATIANY
ARG Vidonan13nT2adae CT-scan wudifinisgaiu
Tuszvumaiulaans

N1531ad8A1¢ acute glomerulonephritis 91ABN1391599
SnNwaElanIzUeIn1sll acute nephritic syndrome lgikn sl
VAN, proteinuria, hematuria, ANuAWlafngesINiun1g
WU red cell cast Tutlaay d@runsitadun1g acute interstitial
nephritis andansnun1az AKl Alidiumsitaduaningainise
sulnsaufumsnuiidadenvvin eosinophil dsdiilutisany
uaedl eosinophil wintuludon =

drwlsafinde (flaanzosuasiszdu blood urea-
nitrogen uazszduAiioRtugeiuludonuuuideund) dunng
fowin1siiaszsiLenlsalila Ao A2z AKl 910 pre-renal
azotemia wazANI¥ AKl 910 acute tubular necrosis @i
fnwauznITLEnIMIIRatnAaeadsiuLIn A1TITIdBLENAIY
AnUnd 2 najuil o1devdnnasiiin Tungu pre-renal azotemia tiu
AMY azoteria WavnmuAnUnAsumeventa wiideideuas
viarlotladevianldd aazganduiuay sodium 29 renal
tubular lumen nduiirgszuunsivaioudenldd 5ot
A3396199 azuanslfifiuin renal tubule Soinudulni



Iuﬁumuwaawmmmﬂﬂmiuﬂau acute tubular necrosis tu I8inn"3
‘U@U‘UWLLauu necrosis 71 renal tubule Ww&m ¥1# renal tubule
lummaamﬂauuma sodium eanuiirasidu waznuidy
VOUTAFANBWE ﬂiﬂﬂgaammummiuﬁaanmmmm
I¥uansnsldfadasnag lunmsasiesiuenlsa A1y pre-renal
azotemia ®8N31NN1IY acute tubular necrosis (Gﬂi’N‘VI 2)
aiiulsin fuaslungy pre-renal azotemia Fuudlifudioss
A1 BUN/serum creatinine ratio gni7, A1 urine ossolarity,

A1 urine specific gravity g1 dadIuA1 urine/plasma
osmolarity ratio g1 @ urine/plasma creatinine ratio
gand1 Jhelungu acute tubular necrosis uagsinwuinan urine
sodium concentration, fractional excretion of sodium, of urea,
of uric acid, of lithium ﬁ?ﬂﬂﬁﬂizﬁﬁﬂw acute tubular necrosis
wazglnwudUlengy prerenal azotemia A1 urine sodium
concentration, fractional excretion of sodium, of urea, of uric
acid, of lithium G‘hﬂ’i’lﬂiiﬁé’ﬂ?ﬂ acute tubular necrosis

ASNA 2 WaNISMSIINWKEIURURNSIWeTFIUNNSIENS:nIW prerenal azotemia lla: acute tubular necrosis
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1732 Prerenal azotemia

N1 Acute Tubular Necrosis

BUN/Creatinine ratio 15:1 to 20:1

less than 10:1

Urinary sediment

%38 fine granular casts

lainumnuRaUn@ wsee1anu hyaline

9190V debris ¥949 renal tubular
epithelial cells #3® muddy brown casts

Urine osmolarity (mOsm/L) > 500 < 350
Urine/plasma osmolarity ratio > 1.4 <1

Urine specific gravity > 1.020 Less than 1.010
Urinary sodium (mEg/L) <20 > 40

Urine creatinine/plasma creatinine ratio > 40 <20

FE Na (%) <1 >1

FE Urea (%) <35 > 35

FE Uric acid (%) <7 > 15

FE Lithium (%) <7 > 20

8w FE = fractional excretion
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Tuunanuiarldnanis mstestunmglamedoundu
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LLuuuﬂwmwﬂumhsmﬂ7aummmmaaﬂammmamm
m aﬂuwaﬂmuwmmmw ﬁ’li‘tﬂ crystalloid, human albumin,
gelatin-derived colloid %38 hydroxyl-ethyl starches (HES) 4
fiuszdvdsnmunnninnulunistesiunmsiinnnzlanedeunau
6- 10% HES (130-200/0.5) 1138 HES %o dextran Fadu single
chain polysaccharide fvwinvas molecular weight wualung)
gMiNMSAANNIY osmotic nephrosis Weaiy 110
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fisre91ide 1 e Alderdulaans loop diuretics
fafewar 70 TufUae ATN Tumanguiiu Fedrerduilaans
aansntedeaulallyi tubular epithelium Aivgaasnlugasu
violn  91nmsdudenisrheuees Na*K-2Cl- ATPase pump
il oxygen consumption U3kl renal medulla anad uag
919928 renal blood flow aaN"Liﬂmumﬂwaﬂmuﬂ'ﬁﬂﬂm
Tutagtulinuinnsldendulaans loop diuretic azanusaan
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annsaiinUsinandeniiddede Tuuuzdildld low dose
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1. masnwlaenslden lutlagiuddiimsshwianesie
gitlduadiiiome ddiddyionsihsyTuasAndennie acute
kidney injury w¥euffususnwuazidannudssfivzyilimie
amglaneidsundu

2. mstdavaunule aunsaviinissawvitanaunule
Tevaneds wu nsvlenlalegldiededlaifieusdia intermittent
hemodialysis (IHD), N19%1 continuous renal replacement
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therapies (CRRT), N19%11 sustained low efficiency dialysis
(SLED) wisonmswenlanawiisniinvies (acute peritoneal dialysis)
fausiBnsengg snmneetiglunsthdamaunile withytu
Faeitamglanodeundudfisnsmeeglusziugs Grnand
Sovar 50) Tuffiheiifonnisguuse
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$ud (Hosnlaanunseitusnldion) Wumsiueudedunis
WWanataAgsInnssnwvitanauwnule 1wy nnganusuladin
i @Feoravililaiiusadnas) msudsfwoadeniiound waznis
Foden Wudu Feusdnisinuidanaunmila 1éun

- A17% intractable volume overload

fnfnnzituluging AK fifienuguusann dow

ame fluid overload ¥ud fhefinaresewinesunuansihil
Iesutuvsnadaaneiioonlunsiarfuninninfesas 10 e
Feuduhmingdesu Tnemludeninnneiereduiansienn
winlidutiaanzunfineiinevaussieeduiiaans {lhomsi
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