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• Recap of general properties and anatomy of the kidney

• Acute kidney injury and Chronic kidney disease

• Nephrotic and Nephritic syndromes

Overview



• Filtration of blood:
• Excretes waste products
• Excessive amounts of electrolytes

• Homeostasis:
• pH
• Volume
• Pressure
• Osmolality

• Production:
• Vitamin D
• Erythropoietin

What does the kidney do?

Typical signs of renal 
pathology:
• Increased waste 

products in serum
• Azotemia
• Hyperkalemia

• Oliguria/Anuria
• Proteinuria 
• Hematuria



Anatomy recap

Each kidney consists of millions of 
nephrons, the functional filtration 
units, which produce urine

The glomerulus is where the filtration 
process is initiated and is crucial for 
the functioning nephron



• Sudden and rapid decline in kidney 
function and filtration
• Usually within 48 hours of inciting event

• Broken down by underlying cause:
• Prerenal
• Intrarenal
• Postrenal

• Hallmark presentation
• Azotemia (Usually measured using BUN)
• Oliguria

• Further injury leads to decrease in 
endocrine and regulatory functioning 

Acute Kidney Injury







BUN/Cr ratio

Prerenal
• RAAS activation 
• More water 

reabsorbed
• Therefore, more 

BUN reabsorbed
• BUN:Cr ratio 

>15

Intrarenal
• Cr isn’t 

excreted well; 
buildup of 
creatinine 
makes 
BUN:Cr<15

Postrenal
• Similar to 

intrarenal but has 
progressions

• Early
• BUN:Cr>15 
• Backflow pushes 

BUN back into 
the blood

• Late
• BUN:Cr<15
• Tubular damage

Normal
• Creatinine is 

excreted in 
PCT 

• BUN is 
reabsorbed

• Normal 
BUN:Cr ratio 
= ~15



Chronic Kidney Disease

• Clinically defined as 3 months of ↓ GFR 
(<60ml/hr or Cr ~2)

• Due to abnormal kidney structure or 
function 

• Leads to decreased excretory and 
regulatory function of the kidney

• Most common causes of CKD include:
• Diabetes
• HTN
• Glomerulonephritis

• Can lead to severe cardiovascular, 
pulmonological, neurological and 
hematological conditions



Irreversible loss of nephrons
↓

Normal nephrons compensate for lost nephrons by increasing their filtration
↓

Increased renal blood flow and hyperfiltration
↓

Hemodynamic overload of nephrons
↓

Fibrosis/scarring leads to glomerulosclerosis
↓

Nephron destruction and loss
↓

Loss of all kidney function

CKD Pathogenesis



• The consequences of chronic renal failure can be remembered by the 
mnemonic: MAD HUNGER

• M.A.: Metabolic Acidosis 
• D: Dyslipidemia (especially increased triglycerides)
• H: Hyperkalemia
• U: Uremia
• N: Na+/H2O retention
• G: Growth retardation and developmental delay
• E: Erythropoietin failure (anemia)
• R: Renal osteodystrophy

CKD continued



Nephrotic syndrome

• O for PrOtein
• Signs and symptoms that indicate 

damage to the glomerular filtration 
barrier itself

Nephritic syndrome

• I for Inflammation
• Signs and symptoms due to 

glomerular capillary damage due 
to inflammation

Nephrotic vs. Nephritic syndrome
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Structural alteration in the glomerular basement membrane
↓

Increased permeability in glomerulus
↓

Massive proteinuria and hypoalbuminemia
↓

Decreased oncotic pressure
↓

Fluid escapes vessels
↓

EDEMA

Nephrotic syndrome pathogenesis



Nephritic syndrome pathogenesis
Inflammation in the glomerulus 

↓
Cytokine release

↓
Capillary damage

↓
Porous glomerular basement membrane 

↓
Leakage of RBC and some protein

↓
Hematuria

Mild proteinuria

Oliguria

Azotemia

Salt retention (HTN and edema)



Nephrotic Nephritic

Basic pathophysiology Structural damage of the 
glomerular filtration barrier

Inflammatory response within 
the glomeruli

Edema Systemic and generalized Mild

Blood pressure Variable / Slightly elevated Markedly raised

Proteinuria Significant >3.5g/day Mild <3.5g/day

Urinalysis Lipiduria Hematuria with RBC casts
Oliguria

Serum Hyperlipidemia Azotemia

Conditions Minimal change disease
Membranous nephropathy

Glomerulonephritis
RPGN
IgA nephropathy



Nephrolithiasis
Composition Frequency Causes Treatment Comments

Calcium phosphate
Calcium oxalate

Most common type 
(usually seen in adults)

Idiopathic hypercalciuria 
Crohn’s disease
Ethylene glycol (antifreeze) 
ingestion

Hydrochlorothiazide 

Ammonium magnesium 
phosphate (struvite)

Second most common 
type

Alkilinization of urine by 
urease positive pathogens 
(e.g. proteus, klebsiella)

Surgical removal Staghorn stone 

Uric acid Third most common (5%) Gout
Hyperuricemia (leukemia 
and myeloproliferative 
disorders)

Hydration and alkalinization of 
urine (KHCO3)
Allopurinol for gout

Risk factors:
- Hot, arid climates
- acidic pH 
- Low urine volume

Cysteine Rare; most commonly 
seen in children

Associated with cystinuria 
(genetic disorder where 
there is low reabsorption of 
cysteine in kidney)

Hydration and alkalinization of 
urine

Can also cause 
staghorn stone
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Good luck 🫡


