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Introduction 

 Patients with renal disease have a variety of different clinical presentations. 

 symptoms or signs that are directly related to the kidney (such as hematuria) 

 extrarenal manifestations (edema, hypertension, signs of uremia). 

 Many patients are asymptomatic and are incidentally found to have an elevated serum 

creatinine concentration. Proteinuria or microscopic hematuria.

 Specific disorders generally cause acute, subacute, or chronic kidney injury.

Fatehi P et al  Diagnostic approach to adult patients with subacute kidney injury 

in an outpatient setting. Waltham (MA): UpToDate;2018.



Acute kidney Injury

 Acute kidney injury (AKI) is a complex syndrome characterized by a decrease in renal 

function, associated with numerous etiologies and pathophysiological mechanisms. 

 It is a common diagnosis in hospitalized patients, associated with poorer short- and long-

term outcomes.

 It is  important to  recognize AKI in pediatric and adult patients, ambulatory, hospitalized, 

and critically ill patients  due to its prognostic impact.

 The incidence of AKI is lowest in ambulatory patients and higher in critically ill and patients 

who need dialysis.

Gameiro J et al. J Clin Med. 2018; 7(10): 307.



Acute kidney Injury

 AKI is most commonly reported in surgical and critical settings, where patients are 

systematically monitored by assessing hourly urinary output and daily creatinine.

 AKI occurs in up to 40% of acute decompensated heart failure with cardiorenal syndrome 

type 1.

 AKI is more common in older patients and those with predisposing factors have higher 

probability of developing severe disease 

 Sepsis is the leading cause of AKI in critically ill patients accounting for 50% of cases.

Gameiro J et al. J Clin Med. 2018; 7(10): 307.



AKI definition and staging according to 

KDIGO criteria 

Makris K et al. Clin Biochem Rev.2016; 37:85-98



RIFLE criteria for classification and staging AKI and 

the modifications proposed by the AKIN network

Makris K et al. Clin 

Biochem Rev.2016; 

37:85-98



Comparison of Recent Consensus AKI 

Definitions

Moore PK aet al. Am J Kidney Dis.2018; 72(1): 136-148



Recommendations for AKD staging 

Chawla LS et al. Nat Rev 

Nephrol. 2017;13(4):241-257



GFR/ Serum Creatinine Algorithm

Kellum JA et al. 

Kidney 

international 

supplements. 

2012 Jan 

1;2(1):1-38.



Pathophysiology

Basile DP et al. Compr Physiol. 

2012 ; 2(2): 1303–1353.



Pathophysiological relationship between AKI 

and CKD 



Conceptual model for AKI

AKI- acute kidney 
injury; 
GFR- glomerular 
filtration rate
NGAL-Neutrophil 
gelatinase-associated 
lipocalin
KIM-1 - Kidney Injury 
Molecule-1

Red circles represent stages of AKI. Yellow circles represent potential antecedents of AKI, and the pink circle represents 
an intermediate stage (not yet defined). Thick arrows between circles represent risk factors associated with the initiation 
and progression of disease that can be affected or detected by interventions. Purple circles represent outcomes of AKI

Kellum JA et al. Kidney international supplements. 2012;2(1):1-38.



Causes of acute kidney injury

Category Abnormality Causes

Pre- renal Hypovolaemia • Haemorrhage

• Volume depletion 

• Renal fluid loss (over-diuresis) 

• Third space (burns, peritonitis, muscle trauma)

Impaired cardiac 

function

• Congestive heart failure 

• Acute myocardial infarction

• Massive pulmonary embolism 

Systemic vasodilatation • Anti-hypertensive medications

• Gram negative bacteraemia 

• Cirrhosis 

• Anaphylaxis

Increased vascular 

resistance

• Anaesthesia

• Surgery

• Hepatorenal syndrome 

• NSAID medications 

• Drugs that cause renal vasoconstriction (i.e. 

cyclosporine) Makris K et al. Clin Biochem Rev.2016; 37:85-98



Causes of acute kidney injury
Category Abnormality Causes

Intrinsic Tubular • Renal ischaemia (shock, complications of surgery, haemorrhage, trauma, 

bacteraemia, pancreatitis, pregnancy) 

• Nephrotoxic drugs (antibiotics, antineoplastic drugs, contrast media, 

organic solvents, anaesthetic drugs, heavy metals) 

• Endogenous toxins (myoglobin, haemoglobin, uric acid)

Glomerular • Acute post-infectious glomerulonephritis

• Lupus nephritis 

• IgA glomerulonephritis 

• Infective endocarditis 

• Goodpasture syndrome 

• Wegener disease

Interstitium • Infections (bacterial, viral) 

• Medications (antibiotics, diuretics, NSAIDs, and many more drugs)

Vascular • Large vessels (bilateral renal artery stenosis, bilateral renal vein thrombosis) 

• Small vessels (vasculitis, malignant hypertension, atherosclerotic or 

thrombotic emboli, haemolytic uraemic syndrome, thrombotic 

thrombocytopenic purpura) Makris K et al. Clin Biochem Rev.2016; 37:85-98



Causes of acute kidney injury

Category Abnormality Causes

Post renal Extrarenal obstruction • Prostate hypertrophy 

• Improperly placed catheter 

Bladder, prostate or cervical 

cancer

• Retroperitoneal fibrosis

Intrarenal obstruction • Nephrolithiasis Blood clots 

Papillary necrosis

Makris K et al. Clin Biochem Rev.2016; 37:85-98



Drugs associated with AKI

Pre renal

 ACEIs/ARBs

 Calcineurin inhibitors

 COX-2 inhibitors

 Diuretics

 NSAIDs

Glomerular Injury

 Interferon

 Pamidronate

Crystal Nephropathy

 Acyclovir

 Allopurinol

 Indinavir

 Methotrexate

 Nelfinavir

 Quinolones

 Sulfonamides

 Triamterene

ACEI = angiotensin converting enzyme inhibitors; AIN = acute 

interstitial nephritis; AKI = acute kidney injury; ARB = angiotensin II 

receptor blockers; ATN = acute tubular nephritis; COX II = 

cyclooxygenase 2
Awdishu L et al. Acute Kidney Injury. CCSAP 2017 Book 2 • Renal/Pulmonary 

Critical Care



Drugs associated with AKI

Acute Interstitial Nephritis

 Allopurinol

 Azathioprine

 Diuretics (thiazides, furosemide)

 NSAIDs

 Phenytoin

 Proton pump inhibitors

 Quinolones

 Rifampin

 Semisynthetic penicillins (ampicillin, nafcillin, 
oxacillin)

 Sulfonamides

 Vancomycin

Acute Tubular Necrosis

 Aminoglycosides

 Amphotericin B

 Carboplatin

 Cisplatin

 Cyclophosphamide

 Ifosfamide

 Pentamidine

 Radiocontrast media

 Vancomycin

Awdishu L et al. Acute Kidney Injury. CCSAP 2017 Book 2 • Renal/Pulmonary 

Critical Care



Causes , clinical settings and findings

ATN = acute tubular necrosis; CKD = chronic kidney disease; GFR = glomerular filtration rate; NSAID = nonsteroidal anti-

inflammatory drug; RBC = red blood cell; RTE = renal tubular epithelial cells; SIRS = systemic inflammatory response syndrome; 
WBC = white blood cell

Levey AS et al. Ann Intern Med. 2017;167(9): 66-80.



Clinical features

 Patients with subacute kidney injury may present with edema, hypertension, and/or 

decreased urine output. 

 Symptoms and/or signs of prolonged renal failure, including weakness and easy 

fatigability, anorexia, vomiting, mental status changes, and seizures

 The total absence of urine (anuria) is never observed with subacute injury and always 

indicates AKI. 

 Anuria occurs as a result of shock, bilateral urinary tract obstruction, pregnancy-related 

cortical necrosis, or any process that causes severe, prolonged loss of renal perfusion.

Fatehi P et al  Diagnostic approach to adult patients with subacute kidney injury in 

an outpatient setting. Waltham (MA): UpToDate;2018.



Acute kidney injury and chronic kidney 

disease 

Chawla LS et al. Nat Rev 

Nephrol. 2017;13(4):241-257



Urinary Indices for Differential Diagnosis

Awdishu L et al. Acute Kidney Injury. CCSAP 

2017 Book 2 • Renal/Pulmonary Critical Care



Diagnosis  

Ostermann M et al. Crit Care. 2016;20(1):299



Diagnostic work up of AKI

Ostermann M et al. Crit

Care. 2016;20(1):299



Interpretation of urine microscopy findings 

Ostermann M et al. Crit Care. 2016;20(1):299



Interpretation of urine microscopy findings 

Ostermann M et al. Crit Care. 2016;20(1):299



Potential pitfalls of AKI diagnosis based on 

creatinine and urine

Ostermann M et al. Crit Care. 2016;20(1):299



New diagnostic biomarkers of AKI

Ostermann M et al. Crit

Care. 2016;20(1):299



New diagnostic biomarkers of AKI

Ostermann M et al. Crit Care. 2016;20(1):299



Other laboratory tests

 Serum creatine kinase and myoglobin -suspected rhabdomyolysis

 Serum lactate dehydrogenase (LDH) –suspected thrombotic thrombocytopenic purpura 

(TTP))

 Fragmentocytes – Thrombotic Thrombocytopaenic Purpura/haemolytic uraemic syndrome 

(HUS))

 N-terminal pro-brain natriuretic peptide (NT-proBNP) and troponin – suspected cardio-

renal syndrome

 serum/urine protein electrophoresis - suspected myeloma of kidney

Ostermann M et al. Crit

Care. 2016;20(1):299



Evaluation of 

newly identified 

chronic kidney 

disease 

Fatehi P et al  Diagnostic approach to adult patients 

with subacute kidney injury in an outpatient 

setting. Waltham (MA): UpToDate;2018.



Referral to nephrologist

 GFR <30 mL/min/1.73 m2 (GFR categories G4-G5)

 A 25% drop in eGFR

 Progression of CKD with a sustained decline in eGFR of more than 5 per year

 A consistent finding of significant albuminuria

 Persistent unexplained hematuria

 Secondary hyperparathyroidism, persistent anion gap acidosis, non-iron deficiency anemia

 CKD and hypertension refractory to treatment with 4 or more antihypertensive agents

 Persistent abnormalities of serum potassium

 Recurrent or extensive nephrolithiasis

 Hereditary kidney disease or unknown cause of CKD
Vassalotti JA et al. Am J Med. 2016;129(2):153-162



Summary

 Acute kidney injury is a clinical syndrome defined by a rise in serum creatinine and/or fall 

in urine output.

 AKI is an important clinical syndrome associated with poor clinical outcomes for 

hospitalised patients .

 Prevention  early detection, and prompt treatment are important to minimize the 

associated morbidity and mortality.

 Early diagnosis and appropriate diagnostic work-up are essential to determine the 

underlying aetiology and to identify cases of AKI that require specific and timely 

therapeutic interventions. 

 The exact diagnostic investigations depend on the clinical context and should include 

routine baseline tests as well as more specific and novel tests


