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Epidemiology

• Acute kidney injury (AKI) is common

• General medical wards (10%)

• Intensive care units (50%)

• Coronary interventions (2-50%)

• Community (2-7%)
- acute gastroenteritis, non-steroidal anti-inflammatory drugs, 

herbals, edible agents etc.







Consequences of AKI



AKI definitions

• Evolving

• Over 35 definitions in previous few decades

• None is complete
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Limitations of these definitions 

• Urine output is influenced by-

- diuretic intake

- catheterization required

- does not match



Limitations of these definitions 

• Serum creatinine is influenced by - age, 
gender, muscle mass, muscle metabolism, 
diet, medications, amputations, hydration 
status, etc

• In AKI, serum creatinine takes several hours 
and does not reflect the actual decrease in 
GFR



Limitations of these definitions 

• Because of renal reserve, creatinine level may 
not rise until substantial kidney function has 
been lost

• Serum creatinine can not differentiate pre-
renal azotemia from intrinsic renal failure or 
obstructive uropathy



Biomarkers

• A characteristic that is ob­jectively measured 
and evaluated as an indicator of normal 
biologic pro­cesses, pathogenic processes, or 
pharmacologic responses to a therapeutic 
intervention

- The National Institutes of Health (NIH) Biomarkers Definitions 
Working Group 



Characteristics 

• Low molecular weight proteins that undergo 
filtration prior to reabsorption

• Enzymes released in urine after kidney injury

• Inflammatory mediators released by kidney 
cells



Biomarkers of AKI

• Neutrophil gelatinase-associated lipocalin (NGAL) 
• Cystatin C
• Interleukin-18 (IL-18) 
• Kidney injury molecule 1 (KIM-1) 
• Liver-type fatty acid–binding protein (L-FABP) 
• Insulinlike growth factor–binding protein 7 (IGFBP7) x 

tissue inhibitor of metalloproteinases–2 (TIMP-2) 
• Calprotectin
• Urinary angiotensinogen 
• Urinary microRNA 
• Many more…



Neutrophil gelatinase-associated 
lipocalin (NGAL)
• 25-kDa protein

• Elevated in plasma and urine of ischemic and 
nephrotoxic AKI (2-4h), peaks in 6-12 h and 
remains elevated for up to 5 days

• Clinicaly used in cardiac surgery and poisoning

• Useful in differentiating pre-renal disease from 
ATN and predictor of renal recovery 

• Caution: sepsis, malignancy, CKD, COPD, 
pancreatitis, etc.







Cystatin C

• 13 kDa protease inhibitor

• Filtered through glomeruli

• Appears in urine in 12-24h

• Confounder: systemic inflammation, 
malignancy, thyroid disorders, smoking, 
glucocorticoid excess or deficit, etc.



IL-8

• 18 kDa cytokine

• Rises in 2-24h

• Patients with delayed graft function had 
higher urinary levels of IL-18

• NGAL and IL-18 sequential markers

• Confounders: inflammation, sepsis, cardiac 
failure



Kidney injury molecule 1

• Trans-membrane protein 

• It is up-regulated in post–ischemic injury in 
the proximal tubule

• Rises in 24-48h

• Have a role in determining risk for the 
development of AKI, death or hospitalization

• Confounders: renal cell carcinoma, ADPKD, 
proteinuria



N-acetyl-beta-D-glucosaminidase
(NAG)

• Lysosomal enzyme (>130 kDa)

• Detectable in urine in 12h



Liver-type fatty acid–binding 
protein
• 14 kDa lipid

• Appears in urine in 1h

• Marker for hypoxia

• AKI following cardiac surgery, hypoxia

• In renal transplant recipients



Urinary insulinlike growth factor–binding protein 7 
and tissue inhibitor of metallo-proteinases–2

• Taken together, urinary TIMP-2 and IGFBP-7 
levels were significantly superior to all 
previously described markers of AKI 

• [TIMP-2] x [IGFBP7] levels at the time of ICU 
admission were predictive of a composite of 
death or RRT during the next 9 months in 
patients who developed AKI

• In September 2014, FDA allowed the 
marketing of a commercial test, NephroCheck



Calprotectin

• 24-kDa heterodimer

• Rises within 2 h and reached a peak in 48 h, 
remaining elevated for 5 days post-op

• Differentiate pre-renal from intrinsic AKI 

• Caution: rheumatoid arthritis, inflammatory 
bowel disease, prostate cancer, etc. 



Urine angiotensinogen

• Increase in urine AGT has been shown as a 
promising biomarker for AKI progression in 
acute decompensated heart failure

• AGT along with other biomarkers like NGAL, 
KIM-1 and IL-18 and AGT outperformed the 
other biomarkers for AKI progression and for 
progression with death



Urine microRNA

• microRNA are endogenous noncoding RNA 
molecules containing 18-22 nucleotides

• Detected in urine and serum several days 
before serum creatinine increases, thus 
suggesting a role in predicting AKI in ICU 
patients 

• micro RNA have been demonstrated to be an 
independent predictor of mortality in AKI 
patients requiring RRT



Temporal relationship









Clinical uses in Bangladesh

• Not readily available

• Not widely used

• Limited use in cath-labs (experimental 
purposes - thesis) etc.



Summary

• Many AKIs are preventable

• Early detection and prediction of AKI is 
possible

• Biomarkers may play important role

• Improve renal care, patients care and reduce 
health care related costs
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