
Acute Kidney Injury



.DE#nihm Defined by impairment of kidney filtration 4 etcretory
functions over days to weeks

, resulting in retention of

nitrogenous ¢ other waste products .

- Diagnosis Usually a clinical diagnosis ,
not a structural one .

- Features . Increase in serum creatinine ( Scr) concentration .

1- 4 of 21.5 times baseline ( soi. or higher) within 7 days
- 4 by 70.3mg 1dL within 48 hrs .

'

. Reduction in urine volume .

✓volume of GO.sn//kgIhr for 6 hrs .

-Criteria ① RIFLE classification ( Risk ; Injury ; Failure gloss ; ESRD)
② AK1N classification
③ KDIGO classification ( kidney disease : Improving Global outcomes)

¥:f:÷÷::::l÷÷%÷÷::::z 3 X baseline Anuria for 12 hrs .

> 4mg 141 [ Anuria= U05 100mi Hay]
Oliguria

= U0 ( 400 myday
- Classification AKI
-

iDTbilisi PostRe④

f- vascularNo parenchyma damage
Rapidly reversible Glomerular[may progress to ischemic ATN - Tubulo - interstitial CM14

① I¥hiemia hernia

② t circulating volume sepsis
( Hepdto Renal syndrome) Nephrotoxin [ Exotoxins

③ 4 Cardiac output Endotoxin

[cardio Renal Syndrome]
④ Impaired Renal Autoregulation

• NSAIDs
• ACE in IARB
' cyclosporin



Prerenal AKI

• Caused ① Hypovokmial Dehydration

② Drugs NSAIDs

ACE inhibitors IARBS } Impair autoregulation
cyclosporin e

③ Hepato Renal syndrome
* Type 2 Hepato Renal syndrome is less severe than type 1 .

④ cardio Renal syndrome

⑨ Type I - Acute Cardio renal
leads to↳ Acute coronary syndrome- AKI

④Type II - Chronic cardio renal
blhronic cardiac conditions→ worsening of kidney Function & renal failure .

② Type II - Acute Renocardiac
↳ AKI → Acute coronary syndrome

④ Type II - Chronic Renocardiac
↳ CKD → chronic cardiac problems

② Type I → systemic
↳DMISLE → Cardiac & Renal involvement

- Important . prolonged periods of prerenal autemia may lead to

ischemic injury CATN) .

. Pretend azotemia involves no parenchyma1 damage to kidney .

. Rapidly reversible once parenchyma 1 blood flow 4 intraglomerular
haemodynamics are restored .

' my . Fluid resuscitation (oral IIV)

- Severe acute blood loss - packed RBCs .

. Burns
, pancreatitis - Isotopic crystal loidslo.gl Naa ) bollards

*Hydroxy ethyl starch increase risk of severe AK1 .



Acute Tubulo-Interstitial Diseasei.
terms ① Acute Tubular Necrosis CATN ) - Old name for tubular - interstice AK1

② New names . Acute Tubulo - interstitial nephritis
' Acute Tubular Injury
' Acute Interstitial Nephritis

* Part most susceptible to tubular injury- Pars Rectal
proximal straight tubule .

'⑨ ① sepsis CM14

② Ischaemia

③ Drugs

④ Contrast

⑤ snakebite

⑥ pancreatitis )- can progress to Renal cortical necrosis CCKD)

① Abruptio placenta

⑧ Rhabdomyolysis

⑨ tumor lysis

④ myeloma cast nephropathy / Light chain cast nephropathy



Ischemia

Prerenal Intrinsic

'pre renal azotemia ¢ ischemic AKI represent a continuum of

manifestations of renal hypoperfusion .

- Outer medulla of kidneys is one of most hypoxic regions of
body .

Ischemia alone rarely causes severe AKI .

Urim Normal . Albumin - trace to tt
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* AT1N where FeNa ( 1% → ① NSAID induced AKI

② Contrast induced AKI
.

③ Rhabdomyolysis

* Fema has no value when patient is on diuretics
↳ Feurealuric acid is used

* New markers - ⑤ Neutrophil gelatinase associated lipoprotein (NGAD
Kidney injury moleculeLK1M)

③ liver fatty acid binding protein .



Sepsis

- Most common cause of AKI .

- Caused ① Postoperative sepsis

② Tropical infections - scrub typhusL
Leptospirosis

③ Complicated UT1

④ Pneumonia

⑤ spontaneous bacterial peritonitis

⑥ Diabetic foot

* AKI complicates 750% cases of severe sepsis .

- Postoperative AK1 causes [ sepsis
Cmk)

-

Ischemia

* Ischemia associated AKI is serious complication after

major operations involving blood loss & intraoperative hypotension .

* mostly seen with cardiac surgeries .



Drug induced AKI

①Drugcausingtsosedependanttubulatinjurya
) Antimicrobial . Aminoglycosides - Proximal injury

£ Non oliguric AK1

Hypo magnesium ia may be present

. Amphotericin B - 4 tubularglomerular Feedback ; direct tubular toxicity

f- Polyuria , Hypomagnesemia .
Hypocakemia

- Nongap metabolic acidosis

' Adetovir

b)other . cisplatin
' Cyclophosphamide
. Ethylene glycol
. salicylate

② Drugscausingdosedependentintraatobsrudinloligun.cl
'methotrexate
Indinavir
' Triamterene
- Acyclovir
- sulphonamide

③ Drugscausingdose.in/ependenttypeiIHypersensitiviF
[ AKI secondary to Acute Interstitial Nephritis] .

. plaetum antibiotics ( penicillin
, cephalosporins)

. Rifampicin

. NSAID

. sulphonamides
- Anticonvulsants
. AllOpvrinol
' these drugs may be used in Renal failure

,

withdraw it AK1
is seen .

*Vancomycin - May be associated with AK1 when used in high doses in combination with
other nephrotoxic drugs .

* Ifosfamide - manifests as Type II RTAC Fanconi 's syndrome) , polyutia , hypo Kalem ia



NSAID Induced Kidney Injury

Analgesic Nephropathy

• mechanisms ① Pre Renal AK1

② Acute interstitial nephritis by type # hypersensitivity .

. features . Oliguria
' teNa III.
' Reversible AK1

.

Hyperkalemia.MXDiscontinue the use of NSAIDs

. Use of combination of phenacetin - Aspirin - Caffeine

medullary Hypoxia

papillary necrosis with interstitial fibrosis

' More common in females.

. Disease of historical relevance .

- Shows papillary calcification on G.

. slowly progressive renal failure ID3

. Increased risk of uro epithelial malignancy



Contrast induced AKI

-Riskf ① Use of Iodinated contrasts (High 0smoker contrasts)

② Diabetic Nephropathy .

.Clinical ① Rise in Scr 24.48 hrs following exposure

② Peak within 3-5 days

③ Resolves within 1 week (7- 10 days)

- Pathology ① Hypoxia of outer renal medulla due to occlusion of small vessels

② Direct cytotoxic damage to tubules by generation of free radicals .

③ Transient tubule obstruction with precipitated contrast material .

Histology vacuolar Changes in PC7 .

* FeNa ( 1%

' Prevention ① Fluids - Ihr before contrast exposure 9 For b-6 hrs afterwards .

↳
Isotopic saline Gmt 1kg Ihr)

A Upto 150Mt Ihr is recommended for 1st 6 hrs post exposure
.

Use of low volume low ⑨molar contrast materials (Loan)

-My Good prognosis ; Resolves spontaneously in 7- 10days .

Drug used. Nacetyl Cysteine

* Nephrogenic Systemic fibrosis / Nephrogenia fibrosing dermatopathy -

↳
Used of Gadolinium based contrast↳

GFR 530 mymin .



Tumor Lysis Syndrome

- Also known as Uric Acid Nephropathy

' cause . High count leukemia CML CM14]
-

. lymphoma

' features . Oligurio AK1 due to intra tubular obstruction
. Hyperkalemia.tlyperphophatemia.my/socaKemia
' Hypermagnesemia
' serum & Urine uric acid 4
' Scr increases very rapidly

'II Haemodialysis /
Rasburicase.pe

. Aggressive Hydration → 4-61 Hay
. Alkali nise urine by NAHCOZ .

' Reduce cell counts by giving Hydroxyurea .

. Start All urinal

. Means to lower LDH ( Risk factor)



Rhabdomyolysis

- Haem pigment nephropathy Rhabdomyo lysis[ Haemolysis

.me#anisms ① Direct tubular injury

pigmented granular casts→ precipitate in tubules
1

Oliguric Renal failure

② Haem pigments

↳ Renal vasoconstriction → Fema 11%

. ① Trauma t.CI?ehdIIWsMnock
② Seizure

③ Exertion

④ Toxins - Alcohol
- Cocainef- Amphetamine
- Heroin

⑤Drugs

f. Fifa:B2idowdine-theophylll.me
⑥ Electrolyte imbalance HypokalemiaF-

Hypophosphatemia

⑦ Infections

ftp.enpfeusepnirgasis-coxsackievirus
⑧ Hypothyroidism

⑨ poliomyelitis

④ Dermatomyocitis -

*A Recurrent - McArdle's disease C Type II Glycogen storage disorder)



- features . Muscle Pain
. High coloured urine
. Hyperkdlemia
' Hyperphosphatemia ; Hypocakemia
'

Hypermagnesemia.sc
very high

- High Anion gap metabolic acidosis

- DX Creatinine Phosphokinase → starts

,
increasing after a hrs

V

Peak in 24 hrs

- MI - large amounts of fluids
- Alkalinise Urine

1
Fails

1
Haemodialysis



Miscellaneous 

Non Oliguric AKI

- Snakebite
. pancreatitis ]- can lead to Renal cortical Necrosis
- Abruptio placenta f

Classic Coagulate.ve Necrosis
Preserved architecture

f- loss of viable structures
- Karyorrhetis

- I0C- CT → Non enhancing cortex & Normal medulla
1

Reverse him sign

* Oliguric AK1 seen

seen in ① Neurogenic diabetes insidious
② Tubulo interstitial disease ( if tubules not blocked)
③ Aminoglycoside & Cisplatin toxicity



Atheroembolic Renal Disease

' Aetiology seen in patients with extensive atherosclerosis after
-

① An endorascalar intervention COR)

② Anticoagulation COR)

③ spontaneously

. Presentation . subacute Renal failure > Rapidly progressive Renal failure .

- Lived0 reticularis - mottle discolouration of skin ( lower limbs)

' Hollen horst plaques . Yellow plaque on Retina

.fi#BiopsyBirefringent biconvex cholesterol crystals with biconcave clefts

within lumen of small vessels .

. DI . 4 LDH 1- +

. 4 CKICPK

. Eosinophilia
. ESR

, CRD , WBC , Amylase 4

'

Biopsy

' ImpB . Risk for ESRD - minimal

' ACE inhibitors useful→ contraindicated if bll Renal artery stenosis

. Anticoagulants → Risk factor



Complications of AKI

Management of AKI

① uremia Uremic pericarditis
-

uremic bleeding

②Votes . Hypovolemia - fluid Resuscitation

- Hypervokmia Salt & water restriction

f- Diuretics
- Ultrafiltration

③ Electrolyte Imbalance . Hyponatremia Restriction of free water intake
-

f minimize hypotonia Iv soir .
- Hypertonic saline rarely needed in AK1 .

- Hyperkalemia - Restriction of dietary potassium
- Loop diureticsf- Insulin!,%mni¥ :&" ¥9.fi#IeIIardme*os"
- Calcium gluconate / Calcium chloride Gg )

↳ stabilize myocardium

. Hyperphosphatomia 1-
Restriction of dietary phosphate

- Phosphate binding agents

' tlypocakemia → Cacozl Ca Gluconate if symptomatic

.tk/permagnesemia-Hyperuricemia-R
required only in tumor lysis syndrome

④metabolic sodium bicarbonate ( if pH 572)

⑤ cardiac complications . Arrythmias (Hyperthermia)-

. pericarditis
- Pericardial effusion .

⑥MIE Due to Hypercatabdic state seen in AK1 .

① optimisation of systemic & Renal Haemodynamics volume resuscitation
F- Judicious use of vasopressin

② Elimination of nephrotoxia agents .

③ Management of complications .

⑨ Initiate Renal Replacement therapy when indicated
.


