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Why care?

Alkalemia

Increases

Ca+2 binding to

Albumin

Decreases

Ionized Calcium

Increases 

Hemoglobin’s

O2 Affinity 

Decreases Tissue O2 release

Decreased 

responsiveness to 

diuretics

Non-specific treatment of metabolic 
alkalosis

 HCl
 100 mEq/L HCl (pH 1!)

 Via central vein, ONLY

 NH4Cl, 100 mEq/L
 NH4Cl + HCO3

- → Urea (in liver)

 Avoid in patients with liver disease

 Arginine HCl
 Fatal acute hyperkalemia

The most effective treatments target the 
underlying cause

Normal kidneys have essentially unlimited ability to excrete bicarbonate

Causes of metabolic alkalosis – kidneys 
working

Common Rare

Cl-

Deficient

K+ Deficient

Hyperaldosteronism

Treating metabolic alkalosis – kidneys 
working

Common Rare

Cl-

Deficient

K+ Deficient

Hyperaldosteronism

Give K+

Give Cl-

Block aldosterone

Production –
ACE-I or ARB

Action – Aldosterone
Receptor Antagonists
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Done … or … just the beginning? Causes of metabolic alkalosis

Common Rare

Cl-

Deficient

K+ Deficient Hyperaldosteronism

K+ deficiency causes metabolic alkalosis

Why?

K+ deficiency is bad!

↑ Cardiac
Arrhythmogenicity

Potential

Hypertension
Insulin Resistance

Skeletal Muscle 
WeaknessRhabdomyolysis

K+ deficiency causes metabolic alkalosis

Kidneys regulate K+

Cortex – high blood flow

Renal Medulla
Low blood flow

No regulation of K+
Regulates K+ Excretion

How does the proximal tubule talk to the 
collecting duct?

Produced by proximal tubule

Concentrated in medulla by
Loop of Henle

Collecting duct

K+ Excretion –
Turn OFF

K+ Retention –
Turn ON

Glutamine 
2 NH4

+ + 2 HCO3
-

Ammonia

Causes of metabolic alkalosis – Why?

Common Rare

Cl-

Deficient

K+ Deficient Hyperaldosteronism
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What is the connection between Cl- and 
HCO3

-?

 Kidneys reabsorb Cl- by 
exchanging urinary Cl- for 
cellular HCO3

-

 Kidneys excrete HCO3
- by 

exchanging urinary Cl- for 
cellular HCO3

-

 Cl- depletion - cannot 
excrete bicarbonate

Cl-

HCO3
-

Urine

Pendrin

Causes of metabolic alkalosis – Why?

Common Rare

Cl-

Deficient

K+ Deficient Hyperaldosteronism

Causes of metabolic alkalosis

Common Rare

Cl-

Deficient

K+ Deficient Hyperaldosteronism

Stimulates Urinary
Acidification

Stimulates
Glutamine  2 NH4

+ + 2 HCO3
-

Increases renal
K+ excretion

Causes of metabolic alkalosis – Why?

Common Rare

Cl-

Deficient

K+ Deficient Hyperaldosteronism

Genetic causes of metabolic alkalosis

Blood Pressure?

Low

Bartter’s
Syndrome

(“Congenital loop
Diuretic abuse”)

Gitelman’s Syndrome
(“Congenital thiazide

Diuretic abuse”)

High

Liddle’s
Syndrome

Urine Ca+2
High

Low

Low aldosterone,
Low renin

Metabolic alkalosis – Identify and treat the 
underlying disease

Common Rare

Cl-

Deficient

K+ Deficient Hyperaldosteronism


