
INTEGRATED
RENAL SYSTEM

Mobile User



RENAL PHYSIOLOGY
Clearance=

GFR= 
RPF=
Filtration fraction=

Clearance: PAH > Creatinine > Inulin > Urea > Na > Glucose 

Counter-current :

CC multiplier 

CC exchanger:

Macula Densa Juxtaglomerular cells
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GFR RPF FF

Afferent arteriole 
constriction

Efferent arteriole 
constriction

High plasma protein 
concentration

Low plasma protein 
concentration

Ureter constriction

Dehydration

Glomerular Filtration

Glomerular filtration barrier:
• Fenestrated capillary endothelium : 50-100nm
• Basement membrane with type IV collagen  chains and heparan sulfate 
• Visceral epithelial layer consisting of  podocyte foot processes 
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RENAL TUBULES

THIN DESCENDING LOH:
                

60% water 
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1-2% water absorption: no ADH
10% water absorption: ADH
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DIURETICS-PHARMACOLOGY
DOC in mountain sickness, can be used in familial hypokalemic 
periodic paralysis

Loops: Cardiogenic p.edema
Torsemide:
Bumetanide: 
Ethacrynic acid: 

Chlorthalidone
Chlorthiazide
Indapamide
Metolazone

DOC ascites, resistant hytn
AMILORIDE: DOC Li induced NDI, 
Liddle, cystic fibrosis

DOC ACG, Cerebral edema, DDS
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K Ca Urinary
pH

Nephrolithiasis

TUBULAR DISORDERS

Wilson disease,multiple 
myeloma, ifosfamide, 
cisplatin, tenofovir, lead 
poisoning 

Amp B, AI, 
Sjogren 
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TYPE IV COLLAGEN 

DEPOSITS
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NEPHRITIC SYNDROME

Adult
Hematuria 3d after pharyngitis
Recurrent gross hematuria
C3 normal

Child
Hematuria 10-21d after 
pharyngitis/impetigo 
(strain 12,4,1)
C3 transient low 
70% Anti-dsDNA+ 
30% ASLO + 

Rapid progressive

Hematuria, Oliguria, Hypertension

Sparsentan: ARB + Endothelin -

Linear:
Granular:
Pauci-immune: 
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NEPHROTIC SYNDROME

Child
Prior URTI/ 
immunisation
NSAIDS, Hodgkin’s 
lymphoma

MC in elderly
Adenoca lung / colon/ 
melanoma
PLAR2 
Thrombospondin, CD10

Adults
Heroin 
HIVAN:APOL1 polymorphism

Reflux nephropathy
Obesity 
Sickle cell anemia
NPHS2: Podocin-AR FSGS
Actinin 4: AD FSGS
TRPC6: Adult FSGS

Adult
HBV/HCV /malaria 

Proteinuria >3g/d, Edema, frothy urine

Nephrin NPHS1-Finnish type: Congenital NS

SRNS: 
DOC: 
Steroid dependent NS:
MMF  
Cyclophosphamide 
Levamisole 
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Renal pathology

Chr 16,4: PKD1 and 2
Polycystin 

Aortic dissection
Berry aneurysm
Diverticulosis

Chr 6: PKHD
Fibrocystin

Congenital 
hepatic 
fibrosis
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AKI CKD
CMD
SIZE
URINE OSMOLARITY
ANEMIA
MBD
CASTS

AKI VS CKD

Biomarkers of  AKI:
Cystatin C
KIM-1
NGAL
TIMP2
IGFBP7

Renal papillary necrosis: 
NSAIDS
Sickle cell disease or trait 
Acute pyelonephritis
Infections
Diabetes mellitus 
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Pre renal Acute Tubular necrosis

Cause Hypovolemia, CHF, NSAID 
/ ACE- 

Sepsis, Ischemia, Nephrotoxins: 
Rhabdomyosis, IVH, Tumor lysis 
syndrome, MM, Drugs, Iodinated 
contrast

Fractional excretion of  Na

Urine Na

Urine Osmolality

BUN/Creatinine

Urine casts

AKI

Fever + Rash + 
Eosinophilia + Drugs

Risk
KDIGO Stage 1

EGFR Decrease by 25%/ 
Creatinine Increase by 1.5x

UO <0.5 mL/kg/hour for 8 hours

Injury
KDIGO Stage 2

EGFR Decrease by 50%/ 
Creatinine Increase by 2x

UO <0.5 mL/kg/hour for 16 hour

Failure
KDIGO Stage 3

EGFR Decrease by 75%
Creatinine Increase by 3x

UO <0.3 mL/kg/hour for 24 hour or 
anuric for 12 hour

Loss Persistent renal failure > 4 weeks -

End stage Persistent renal failure >3 months -
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MCC of  death: 
Anemia: 
Bone disease:

Calciphylaxis:
Acid-base: 
Uremia:
Pericarditis 
P.Edema
Ph <7.2
Potassium >6.5
Encephalopathy

Dialysis disequilibrium syndrome DOC:

CKD
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pH PRIMARY 
CHANGE

COMPENSATION

METABOLIC 
ACIDOSIS

METABOLIC
ALKALOSIS

RESPIRATORY 
ACIDOSIS

RESPIRATORY 
ALKALOSIS

pH
Co2
HCo3-

Acid-base imbalance

Pco2 =1.5[HCO3]+8 ± 2 
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Acid-base imbalance
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On laboratory investigations in a patient, pH=7.3, 
pCO2=35 mm Hg, What is the likely acid base 
imbalance? 

A. Respiratory acidosis

B. Metabolic acidosis

C. Metabolic alkalosis

D. Respiratory alkalosis

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User



A patient is having pH-7.12, HCO3-28 and PCO2-50 
mm Hg. What is the acid base disorder in this 
patient? 
A. Metabolic acidosis with respiratory compensation

B. Metabolic alkalosis with respiratory compensation

C. Respiratory acidosis with renal compensation

D. Respiratory alkalosis with renal compensation
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A patient is having pH-7.27, HCO3-14 and PCO2-28 mm 
Hg. What is the acid base disorder in this patient? 

A. Metabolic acidosis with respiratory compensation

B. Metabolic acidosis with respiratory acidosis

C. Metabolic acidosis with respiratory alkalosis

D. Respiratory alkalosis with renal compensation
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A patient who is a known case of CKD has complaints 
of vomiting. His ABG reports are as follows: pH-7.40, 
pCO2- 40, HCO3-25. Na-145, chloride-100. What is 
the metabolic abnormality?

A. Normal anion gap metabolic acidosis

B. High anion gap metabolic acidosis

C. No acid base abnormality

D. High anion gap metabolic acidosis with metabolic alkalosis
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Anion Gap: 12+/-4

• Anion gap= (Na +/- K) - (HCO3 + CI) NAGMA= Hyperchloremic acidosis:

Causes of NAGMA
• Renal tubular acidosis
• Diarrhea
• Carbonic anhydrase inhibitors
• Ureteral diversion (e.g., ileal loop)

High Anion-Gap Metabolic Acidosis
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ELECTROLYTES
Serum osmolarity: 2(Na) + glucose/18 + BUN/2.8

Sodium deficit: TBW x (Desired-Actual)
TBW: 0.6x Body weight 
Max: 8 meq/l in a day 

Free water deficit
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