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00:01:28

° 1804 : William Heberden — Described acute K\dne5 injury as lschurioc Renalis.
° 3004 : Bellom o et ol — Al (RIFLE criterio).
* AKIN criteria (300D.

* KDIGO criteria (A0IAD.

* Acute Kidney injury ArD : Syndrome characterized by a. ropid
deterioradion of K\dneg Lunction occurr\ng within hours or do%s.

Clossification :

° RIFLz : ADQI aroup, 3004.
° AKIN : AKIN Network, a00T.

Diagnostic criteria

Staging criteria

Risk (RIFLE) or stage 1
(AKIN/KDIGO)

Injury (RIFLE) or stage 2
(AKIN/KDIGO)

Failure (RIFLE) or stage 3
(AKIN/KDIGO)

Loss (RIFLE)

End stage (RIFLE)

RIFLE

Increase in serum creatinine of 50 to 99%
OR

Urine output of <0.5 mL/kg/hour for

6 to 12 hours

Increase in serum creatinine of 100 to 199%
OR

Urine output of <0.5 mL/kg/hour for

12 to 24 hours

Increase in serum creatinine of >200%

OR

Increase in serum creatinine by >0.5 mg/dL

to > 4.0 mg/dL

OR

Urine output of <0.3 ml/kg/hour for > 24 hours
or anuria for >12 hours

Initiation of renal replacement therapy

Need for renal replacement therapy for >4 weeks

Need for renal replacement therapy for >3 months

KDIGO definition of acute Kidney injury :

° KDIGO : MDIGO aroup, d0ia.

AKIN

Increase in serum creatinine of 0.3 mg/dL
or >50% within 48 hours

OR

Urine output of <0.5 mL/kg/hour for >6 hours

Increase in serum creatinine of 20.3 mg/dL

or 50 to 100%

OR

Urine output of <0.5 mL/kg/hour for 6 to 12 hours

Increase in serum creatinine of >100 to 200%
OR

Urine output of <0.5 ml/kg/hour for 12

to 24 hours

Increase in serum creatinine of >200%

OR

Increase in serum creatinine by > 0.5 mg/dL

to 24.0 mg/dL

OR

Urine output of <0.3 mL/kg/hour for > 24 hours
or anuria for > 12 hours

OR

Initiation of renal replacement therapy

Stage Creatinine criteria Urine output criteria
il WCr 1‘.5-1 9 t;me; gaseiine; 6R i < 0:5 mw;hr x 6:12 hours
Crincrease > 0.3 mg/dL
2 Cr 2—2.er baseline 7 < 0.5 ml/kg/hr for > 12 hours
"3 | croscomeneOR | <O8mikghtor>24hows,OR |

Cr>4 mg/dL, OR
Initiation of dialysis

Anuria > 12 hours

Patients are staged based on the single most concerning feature.

Critinal Care Medicine « vi 0 « Marrow SS Medicine

KDIGO

Increase in serum creatinine of >0.3 mg/dL
within 48 hours or >50% within 7 days

OR

Urine output of <0.5 mL/kg/hour for >6 hours

Increase in serum creatinine of 20.3 mg/dL

or 50 to 99%

OR

Urine output of <0.5 mL/kg/hour for 6 to 12 hours

Increase in serum creatinine of 100 to 199%
OR

Urine output of <0.5 ml/kg/hour for 12

to 24 hours

Increase in serum creatinine of >200%
OR

Increase in serum of >0.3 mg/dL to >4.0
mg/dL

OR

Urine output of <0.3 mL/kg/hour for
>24 hours or anuria for 212 hours

OR

Initiation of renal replacement therapy
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pitfalls :
Shortcoming Potential solution
1. Inability of S. Creat to detect changes at high GFR level 1. Sequential creatinine clearances (e.g, with urine collections of 2-8 h)
2.S. Creat s a late marker of decreased GFR 2. Biomarkers of kidney damage/cystatin C/more frequent
measurement of S. Creat
3. Critical illness may confound diagnosis by creatinine criteria 3. Correction of S. Creat for fluid balance/cystatin C
4. Requirement for baseline S. Creat with different methods to 4. Thorough search for baseline/reporting applied method in literature

handle missing baseline
. S. Creat is a measure of function not of tissue damage and may 5. Combining S. Creat with biomarkers of kidney damage

o

miss subclinical AKI

6. Urine output criteria are less frequently used, lack specificity, 6. Consistent use of urine output criteria and definition of more
and may be too liberal stringent criteria
7. leGO definition does not provide insight into pathophrysiology 7. Use of biomarkers that reflect different pathophysiological mechanisms
~ 8. Absence of gold standard ' 8. No solution for the time being i '
9. Different criteria for sirrr;ilar'sta'lge'may have different association 9. Consensus criteria for RRT initiation/detailed déscriptioh of AKl criteria

_withoutcome - S -
10. KDIGO definition is unreliable for assessment of renal recovery 10. Use of cystatin C/assess recovery by S. Creat after a sufficient time from
critical iliness (ie, after correction of sarcopenia and fluid overload)

AKI Spectrum 00:12:27

CKD

" Upto7DaysPostinjury > ) 7-90Days Posthnjury

e &ar15 recovery S.creatinine/ urine outpuct re{um'mg to boseline < 7 daﬂs.
* Ropid recovery : S.Cr / urine output re’cuming to baseline < 48 hours.
° AKD:

° Worse | Year outcomes.

° Recurrence of AAL

AR, AKD,CHD

Injury |

3(SCr3x)/RRT " : SCrnotbackto
baseline
2(SCr2x)
B: Biomarker or loss of
1(SCr 1.5x) J el reseneindicates
1 : injury
Subacute AK| 0 Subacute AKD A No evidence of injury

Critical Care Medicine « vi 0O « Marraw QQ Madi~rina




AKI : PART | 42 613

Incidence of AKX :

Incidence ’c‘\m\ng and oukcome of AR in cr'\’c'\cod\5 il poatients.
° AAl incidence :

° 25%: RIFLE. ° 28% : rDIGO.
° 28%: AKIN.

* 10-1S% of Al patients in ICU require renal replacement therapy RRT.

Acute Kidney injury — short term and long term effects :

Severe Cardiac Arrhythmias, Muscle k
Paralysis, Depressed Mental state

J

F
Id k.
Electrolyte
Disturbance
SRS

§
:
g

\/
Fluid Overload i
g
\’ Interstitial Oed paired oxygen and bolite '

diffusion, d intra-ab
° KD : (14-30)%. S
* Dialysis : (S=D%.
* Coronary events : (0.3~ 19.8)/1000 person yeor.
* mortality : (30-40)%.

Risk factors for developing Atl in the \Cu:

Non mModifioble modifiable Risk factor
° Older age. * Hﬂpovo\aem\a,
° gender. * Sepsis.
*  ethnicity, * Choice of Sluid.
b Oomorb'\d'\{'g : * Nephrotoxins.
o nger’cens'\on. ®  Major surgery
°  Diobetes mellitus. *  Trouma, inc\uding burn potients.
° Chronic K'\dne5 diseose. ° Critical iliness.
°  Heart failure. °  Anemio.
° CAD g PAD. ° emergency procedures.
* COPD. . Qad'\o\og'\c Contrast medio.
° Obes'\’rﬂ. °® COVID-I9.
°  mMaliognancy.

Aritimal Cara Madicrina « v4 N « Marrow < Medicine
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Causes of AKI

00:23:23

. Prerenal : Sudden and severe reduction in blood pressure (shoek) of

° Blood loss.

. Dehgdraﬁon.

° Heart failure.

* Sepsis.

® Vosculor occlusion.

a. Intrinsic Renal : Direct ‘\rljurﬂ to the K'\dr\egs bg

inflammadion, drugg, toxins, infection, or reduced

blood SuppB.

Acute tubulor necrosis :
k2 Drugs.

® Toxins.

* Prolonged hﬂpo‘cension.
Glomerulonephritis
Acute tubular necrosis :
° Drugs.

® Toxing.

° Autoimmune disease..
° Infection.
Small-vessel vasculitis.

in’terrup’c'\or\ of blood Slow to the K‘mdeﬂs Srom severe \Q')uurﬂ or illness.

Renal 1
At Blood Flow

Urine Flow

Ureter

Bladder

3. Postrenal : Sudden obstruction of urine Slow due to enlarged prostote,

BesT s’mdg : %

Kidney stones, bladder injury or tumor.

Benign prostadic hgperplas\a,
Cervical concer.

Meadal stenosis/phimosis.
Retroperitoneal fbrosis.
Prostote cancer.

urinary caleuli.

b4 pa’den&s in \CU
19.8% de\/eloped ArA.

AKI by Aetiology in BEST Kidney Study

Critical Care Medicing « v1 N « Marraw QCQ Madi~ina




AKI : PART |
Pothology of AKl in the ICU ¢
Bowman's Distal
capsule convoluted
Proximal tubule
convoluted
tubule
Connecting
piece l i I ~50
Cortex gl‘:(':'tec‘i”g \
Proximal \\ PO,
i = N
Quter @ f:fben ding
medulla  Vasa Ay \
recta \ ~10-20
7 b \
';hin - Thin - \
Inner li;{?n = I;;;c;n =
medulla
Loop of
Henle
Urine
(A} (B}
Septic AKI 00:29:34
e Sgndrome chavracterized b5 presence of sepsis ond A definition.
* Incidence : >40% potient develop Al
° RRT: 30%.
* mormh{—ﬂ 2 40%.
° pttributoble moricod’\’rg 2 10%.
Podhophysiology of septic A :
ml ’U DA?}IPSIPA.\MPs ’v st Lumen. nmm:ws
and injury S -/ &inflammatory &inflammatory @
Loss of
endothelial
cell-cell
junctions ———

Trans-membrane
receptor and
cell-adhesion
molecule
expression
I
Leucoctye- !
endothelial 1
adhesion and —
interaction i e Coagulation |
| |
| x° Trans-endothelial Larger 0, diffusion
| Impaired migration distances
Flow
Interstitium Peri-tubular Proximal
Capillary Tubule

e s o R s sl o o RO einenias EVENCR Ban ol ot o o

Tubular cell injury

De-differentiation

Loss of cell-cell junctions

Cell-shedding
Vacuolation
Loss of polarity

Loss of transmembrane channels |
Mitochondrial dysfunction

G1 Celi cycle arrest

Apoptosis

42 615
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eflect on gFR :

High Cardiac Output Low Cardiac Output
Low Systemic Pressure Low Systemic Pressure

High RBF ‘ Y Low RBF

Efferent | Efferent

LowGFR "L

vasodilation Normal to N vasoconstriction
low GFR g
) Hyperdynamic Shock (® Cardiogenic Shock
High Cardiac Output

Low Systemic Pressure

Hight capsular 4
pressure

High RBF

Efferent

Low to vasodilation

zero GFR

@ Established AKI
Contrast Assoc AKI (CA-AKD :
* Rise inSCr 2 05 mg/dl (44mmol/D or a. 85% increase from baseline value,
ossessed ot 48 hours after o radiological procedure.
* mechanism :
° Direct tubulor ’cox'\c'ﬁrﬂ.
° Intro renal vasoconstriction.
° Incidence :
® Normal pofients : 1-3%.
* Potients with risk factors : upto as%.
* Pre existing renal d53¥unc%\on.
° Diobetes.
* |V d53¥mc%ion.
* Concuwrrent nephrotoxic medications.
* 3% (% SCr> 0Ssmo/dD.
* 10.8% (§ SCr> as%h boseline).
* 10.5% (§ 6FR<aS% boseline).

Retrospective s’cud5 :
Incidence § outcome of contrast-associated acute Kidneg Njury assessed with
RIFL®) criterio in eritically il patients of medical § surgjcol intensive care units :
* Incidence of CI-AKI was IS.S%.
*  SS.8% had pre-existing H'\dneg njury.
* CR-AKI patients were divided into risk (31%), injury 3%, and failure (38%).
. D'\&lﬂs‘\s * 1% podient.

P o P50 & poagac] S Tty W W (o T T W W SN . ¢ . AN W DR | I O
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* Recovery rote of Al was 1% of the fime of hospitol d\scharge.
° H'\gher APACHE |\ scores were associoked with o h'\gher rigk of CA-BKL.

Risk foctors :

- Definite : : Conflicting
* Pre-existing K\dneg diceose
* Diobetes, hﬂper%ens‘\on, CHF e ACe-| and ARBS
°* Advanced age e Renal transplantodion
* Volume depletion e Multiple mﬂe\oma
o Hemodﬂnam\c 'ms’cab‘\\'ﬁrﬂ e Femole
° Nephrotoxic medicotions e Cirrhosis

° Large volume or h\gh ogmo\oJPcB controst agen’c

Prediction of CI-AKl after PCIMehran risk model, JACC,4004 :

Risk factors Integer score (calculate)

Hypotension 5

IABP 5

CHF 5

Age > 75 years 4

Anemia 3

Diabetes 3

Contrast-media volume 1 per 100 mi

SCr> 1.5 mg/dl (> 132.6 umol/l) or 4

eGFR < 60 ml/min per 1.73 m? 2 for 40-60
4 for 20-39
6 for <20

Note: Low risk: cumulative score < 5; High risk: cumulative score > 16.

1% Sor low [£5] and S7:3% Sor high [716]

Preventive measures : Corirost mediunm ¢
* Reduced dose of contrast medium. e Dose : < 100 ml.
* Isotonic saline. e @ms of iodine/eaFR («=3%, 7%= ash),
* |sotonic bicorbonate solution. * Moximum dose : (fggm/KB) 7 ECx,
° NAC. ° Route: VvV pre?erred over arterial.
° Diurefics.
Stoding. .

. Theophg\\'me.

. Feno\dopam.

Critical Care Medicine » vi 0 » Marrow SS Medicine
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----- Active space -----

\gnic'\’cg Osmolality mosm/kg H.0 Relotive Osmolality exomples
lonic monomer ~ 1S00-1900 i H'\gh | Diatrizoate, iothalamode
. \gn‘\c d\mer 00 Low loxaglate
Nonionic monomer SO0-T00 Low lohexol,iopamidol,iomeprol
Nonionic dimer 890-330 120 lodixanol,ictrolan
Saline *
* NS preferred over 45% DNS. * At least I00mI/hr urine output.
* 1hr before § upto & hrs after * Rate : (-)ml/kg/hr infusion.
administrotion.
NoHCO3 :

* \sotonic solution of NaHCO, ¢ 850 cC of DS +1S0 cc of 84 % NaHCO .

NAC :
° Controversiol benefit.
* Oral route preferred : Tolerable and inexpensive.
* ACC/AHA guidelines do not recommend.
° KDIgO: Sugges’c oral administrotion.
* Low dose : 60O mg bd for & doys.

Preserve trial :
* Compayrison of NS, NoHCO, NAC § Placebo.
° Result: No outcome benefits.

eflectiveness of Prevention s’croecegies for contrast-Induced Mephropo@chg :

Pooled group Studies, n Pooled RR for Subgroup Analysis Articles, n RR (95% Cl)
CIN (95% CI)
High-dose NAC 18 —— i 0.78 (0.59-1.03)
High-dose NAC 18 0.78 (0.59-1.03) Overall (12 = 51.3%; P = 0.006)
IA administration 16 0.78 (0.55-1.12)
IV administration 2 0.55 (0.12-2.62) oW 2dose'NAC 35 0.75(0.63-0.89)
i Overall (12 = 14.0%; P = 0.276)
Low-dose NAC 35 0.75 (0.63-0.89)
IA administration 30 0.77 (0.66-0.91)
IV administration 5 0.62 (0.18-2.10) Oral NAC 40 —_— 0.77 (0.65-0.92)
Overall (2 = 33.1%; P = 0.012)
Oral NAC 40 0.77 (0.65-0.92)
IV NAC 14 —_ 0.80 (0.72-1.12)
IV NAC 14 0.90 (0.72-1.12) Overall (? = 20.9%; P = 0.31)
NAC when LOCM are used 40 0.69 (0.58-0.84)
LOCM 40 —— 0.69 (0.58-0.84)
NAC when IOCM are used 7 1.12 (0.74-1.69) Overall (12 = 37.1%; P = 0.013)
I0CM only 7 ———————— 1.12(0.74-1.69)
. . Overall (2 = 4.7%; P = 0.54)
CIN - Contrast-induced nephropathy LOCM - Low-osmolar contrast media
1A - Intra-arterial NAC - N-acetylcysteine
IOCM - Iso-osmolar contrast media RR - Risk ratio 0.58 1.00 172
v - Intravenous

RR for CIN (95% CI)

Critical Care Medicine * v1.0 * Marrow SS Medicine
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Diagnosis of AKI 00:00:22

History § examination :
H'\S’(OVB :
® &lloss : Vomiting, diarrhoea, haemorrhage.
* Decreased intoke.
° Heart failure, hypotension.
* Procedures (Surgerﬂ, ang\op\as@.
* systemic conditions (DM, HTN, IHD, PAD, joundice).
* Infection.
* Blood in urine.
° exposure dmgs ;
i. Antibiotic exposure.
il Immunosuppressive therapy
(Transplant, mahgnancg).
iii. Radiocontrost agent
V. Herbal medicine, recreationol drugs.

V. Flank pain, anuria, hematurio.

exominadion *

* Fluid status : Mucous membrane, skin furgor, sunken eyes, orthostodic
hﬂpoicens‘\on.

* CNS : Stroke, neuropathy (Voseulitio).

® Heart: 53, gallop, arrhythmias, murmur; raised JVR

* Abdomen : Compartment syndrome, bruit mass, distended bladder, palpable
tender Kidney,

* extremities : Peripheral pulses (PAD), rash (Vasculitis).

° Rectal and pe\\/\c exominadion.

Y or L2 N CSUSERC D, WISTIONGEN 17 ey | oo mopeaperrrs B . SETSE § OO o f = i & S A LI s
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Suspected
Aetiology of

Baseline
Investigations

Specific investigations to consider

AK

43
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Diagnostic work-up for AKI in ICU :

If cause of AKI remains unclear AND hypovolaemia and obstruction excluded

« full blood count with differential

urine dipstick

* urine microscopy (if available)

o renal ultrasound
e serum calcium

OR any of the above investigations abnormal:
consider the following investigations depending on clinical context and presentation

Glomerulone-
phritis /
Vasculits

ANCA

ANA

Anti-GBM
Anti-ds-DNA
C3/C4

ENA
immunoglobulins
cryoglobulins
hepatitis serology
HIV serology
renal biopsy

e Abdominal
Interstitial Rhabdo-
nephritis compartment TTP/HUS myolysis
syndrome
serum eosino- intravesicular fragmentocytes CK
phils pressure LDH myoglobin
eosinophiluria platelets
renal biopsy reticulocytes
haptoglobin
bilirubin

urine anodasis :

° Qeagenic/ dipstick analysis.

° microscopic omodgs'\s.

Dips’ch cmod&s'\s
° Qualitative §

.
B

ea35 ‘o 'm’cerpre’r.

° Quick bedside assessment.

Myeloma Sepsis
serum/ urine sepsis screen
protein-
electropho-resis
renal biopsy

o aos'moph'\\s : Aeute interstitiol nephr\’c‘\g.

° Leu}ﬁocgkes/ pus cells : Pyelonephritis.

urine d\szc'\CH

Vo TP LSO [ o USStIall Uy Teg it St B N

Rl s K Raallzeras =

Drug nephro-
toxicity

drug levels
serum
eosinophils

Cardio-renal
syndrome

troponin
CK-MB
NT-proBNP
cardiac imaging
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PH

Normal range @ 4.0 to 1.8

Acidic : UT

Alkaline : Infection with urea splitting organisms, diuretic
therapy, nasoqastric suction.

Hemog\ob'm

RBC q Hb edomerulor\ephr'\hs.
Hb : Intravascular hemolysis or rhabdomyolysis.

Protein

Detect on|5 albumin.

Physioloical : 150 ma/d.

microalbuminucio : 20-300 mg/ d (Not detected).
Nephrotic range : 73 g/ d (&lomerulonephritio.
Tubular range : 1-a 5/ d (Beute fubular necrosio).
Gammopathies ¢ Globulin (Not detected).

ogmolodﬁg

Normal : S00-800 mOsm/kg;
Increased @ SIADH, pre renal ArL.
Decreased : DI, polydipsio, renal Al

Spec\%c Sm\"‘)%

Normal : 1.003 to 1.020
Increased : Pre renal A, g\gcosw\a, SIADH.
Decreased : Renal Arl, DI, ATN, N.

Glucose

Renal threshold * 1,0-180 mg/dl.

retones

Diobetic § starvodion ketosis.
Folse pOSi’(\Ve : Sudphhqdr Yl groups, e.0. CAPJ(OPH\.

LeuKoc5’ce
esterose

Dipstick is sensitive Lor leucocg’ces even ofter lgs\s.
uTl

Nitrites

Bocterio convert nitrates to nitrites.
False negatives : Alkaline urine.

m'\croscop'\c exominodion :
Red blood cells ReCs). * Crystals.

white blood cells (Wecs).
api‘che\'\al cells.

o ’aec‘cro\gces.
* Costs § sediments.

Bocterio, 5@&3’( and parasites.

Trichomonas.

&\ec’crolg’ces :

e Spo’c urine Nou:

° Froctional excretion of Na (FeNoo =

- urine Na. <10 mmol/L = Pre-renal.

- urine Na. >40 mmol/L = Renal.

urine Now x Plasma ereatinine

Plosma. sodium X Urine creatining

- FeNo <0.01 (<% : Pre-renal.
- FeNo. >0.0a (8% : Renal or post-renal.

- FeNo. 1-a% : \ndeterminate s'\gn'\%cance.

. LT T TNy i Wil W o | oy SR o N o W ) Pt e o W W P [Py e P
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° Problem with urine elec’crog’res : Smgle measurement wont Swe oan ocCu—

rote assessment § values can be affected by diuretics, Aminoglycosides,

card'\opulmonoxﬂ bﬁpass ete.
Sediments/costs
° ‘&longoeced cﬂlindr'\cal formed element.

* Originate in the distal tubules or collecting ducts from o modrix of

Tomm—Horsrall Pro’feim.

Hgod'\ne costs

* Tamm-Horstall protein.
°* Non pathological.

Gronulayr
casts

* Sloughed tubular cells form a dark, granular cast, mudd5 brown
cast of acute tubular necrosis.

Cellular casts

° RBC costs:
o. Normal = upto S ReCs.
b. DSSmorphic R&C : glomerular in origin.
¢. Abnormal numbers of R&C moy be present in :
i. glomerulonephritis.
ii. Renal thrombosis.
iil. Ureteric colic.
V. UL
° WBC casts:
o. Normal = -3 WBC HPF.
b. Leuhocgces in the urine are po\gmorphonuc\eox neutrophils.
¢. seenin pgelonephr\hs, interstitial nephritis §
glomerulonephritis.
* eosinophiluria :
o ﬂl\erg'\c interstitial nephritis.
b. UT\
¢. Atheroembolic renal failure.

Lipids

* Mephrohc sgndrome.
® Heowy proteinurio.

wax5 cost

° Brood Smnulour cast.
e Crb:

Fo&’cu; cost

° Nephrotic syndrome.

©)

Sediments in urine

NN il S KRB sclimbmin c vad 1Y o Kllmivirniiss S R Rl &b
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\mag'ms :
Imaging modality Solient points
Normal ano&comg : Leng’rh = 10-13. cm, cortical thickness »2em.
Abnormal : Length <9cm § cortical thickness <acm
D : Small, shrunken Kidney, loss of Cmd (Corﬁco—medul\arg
difSerentiotion).
Renal Usg

1 Hidney size : Infiltrative diseases (Amyjoidosis), renal vein
thrombosis.

Stone, tumor, cﬂs’c, dilated pelvicalyceal system can be
Visualized.

Doppler based
resistive index (RD

Pulsed wave doppler mode.

mMeosured in the interlobar arteries.

Rl = (Peok systolic velocity-end diastolic \/e\oc‘\%tp/ peak velocity,
R\ is normal it <0.70

Indicodor of renal vascular resictance § blood Slou
o Ureteral stone, retroperitoneal fbrosis.
extro renal couse of obstruction.
- Detailed assessment of renal anafomy, fumours § infections.
MRI does not play a role in routine diagnostic workup of AK.
Renal biopsa :

° |ndicoted in:

- D'\agr\osed Al c\'\n'\ccd\ﬂ.

- Normal size K\dneg.

- DO Not recover c\inica]\5 ofter 4 weeks.

® Urine analysis, microscopy, lobo investigodion Sugges’( intrinsic renal couse.

° Pre renal and pos’c renal causes have been ruled out.

Biomarkers in AR :

°  Noninvasive ond inexpensive.

. &as'\\g detectoble in accessible samp\es like serum or urine.

. H\gh\g sensitive § spec'\%c for A, also in the presence of concomitant njury

in\/ol\/'\ng other organs.

. Qap'\d\5 ond rel'\abl5 meosuroble.
° Copable ot ear\5 detection of AKI.

* fAble to give insight into aeticlogy, nature, and duration of insult.

° A marker of Injury in addition to marker of function.
° Predictor of AKI se\/er'\’cg ond. revers‘\bih’rk}.
@ He\p¥ul n mon'\’ror‘mg course and the response to interventions.

° useful as swroga’ce end po'\nJc Lor clinical interventional studies.
° unofected bﬂ other b'\o\ogical variobles.
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%s’ca’dr\ &

s5n’ches‘\zed 5 released into plasma b5 all nucleated cells at o constant
rote.

Small size § positive charge ot physiclogic pH malkes it freely filtered ok
the glomerulus.

Renal tubulor cells take up cystadin C § cant be measured in urine.
Plasma. eystatin C is used to estimote GFR.
Urine cystodin C is a. biomarker of * ell ir
Confounders : Steroids, thyroid dgs?unc’non
Plasma. cystatin C can predict development of A, requirement Yor RRT §

DULIOY

Super\orn’cq over serum creodinine.

NGAL

3S-tDa. protein, covmen’c\B bound 1o gelatinase of neutrophils.

expressed at low concentration in various human tissues '\nclud‘\ng H'\dr\eij,

trocheo, lungs, stomach § colon.

expression i greatly in presence of inflammadion § injured epithelia

mclud\ng renal damage

Diagnostic accuracy of plasmor/serum NGAL was similar to thot of urine

NGAL.

Validoded in multiple potient populations.

Available as bedside test.

upregula‘don of intrarenal NGAL con be detected in the urine o< eax \“,' 08
ure after ischemic or nephrotoxic Kidr\eﬂ njury.

Plasma. NGAL is closely linked to infection § inflammadion.

Urinary NGAL results predominantly from tubular production § secretion.

The thick oscendi ing limb £ the ﬂonechr\q duct are the predom\nan’c sites

of intrarenal NgaL produc’non

Plasmol NGAL is + Y Filtered by the glomerulus § token up by the

proximal tubular cel\s but \mpa\red hxbudox reabsorp’non moy result in

further increases of its urinary concentration.

Hinn-1

28.7-Kba +3pe I transmembrane Slacoproire\n, normaliu not found in urine.
T EXpression in presence of ischemic § nephrotoxic renal injury.

Kimn-| p\ags a role in renal injury and repair.

Role in prediction of early Al is variable, depends on time of
measurement.

TImPa
\SF6PT

Studies were done associoted with cardio—thoroacic surgeries.
Involved in &, cell cgc\e arrest dur‘mg very ear\g phases of cellular in-
Jue Y

maorkers of tubular stress.

Product of TIMP-3 x IgFeP-1

Strong predictor of development of KDIGO stage a/3 Ar.

20.% = rigk of AR, 74 = very high risk of Arl.

High specificity

(NepL = Neutrophil gelatinase associoted lipocalin, ¥iM-1 = 'ﬁidneg njury

molecule—l, TIMPA = Tissue inhibitor metalloproteinase-4a, IGFBPT = Insulin like

growth Lactor binding pro’ce'm—‘l).
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