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Learning objectives: 
•Recognize common electrolyte disorders. 
•Interpret arterial blood gases. 
•Identify acid–base disturbances. 
•Explain renal mechanisms maintaining
homeostasis. 
•Recognize life-threatening abnormalities. 
•Initiate appropriate management. 
•Understand indications for urgent dialysis.
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The kidneys regulate
•Sodium and water balance
•Potassium homeostasis
•Calcium and phosphate metabolism
•Magnesium balance
•Hydrogen ion secretion
•Bicarbonate regeneration

The kidneys maintain extracellular fluid 
composition. 
Renal failure commonly leads to electrolyte
and acid–base disturbances.

Kidney Regulation of Homeostasis
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When is dialysis indicated? – AEIOU

A – Acidosis
•Severe metabolic acidosis
•pH < 7.1 despite appropriate medical therapy
•Particularly if associated with hemodynamic instability

E – Electrolyte abnormalities
•Refractory hyperkalemia
•Usually K⁺ ≥6.5 mmol/L
•Or hyperkalemia with ECG changes
•Not responding to medical treatment

I – Intoxications
Dialyzable toxins, including:
•Lithium
•Methanol
•Ethylene glycol
•Salicylates
•Valproic acid (selected cases)

O – Overload
•Severe fluid overload
•Pulmonary edema
•Refractory hypertension
•Failure of diuretic therapy

U – Uremia
Clinical manifestations of uremia:
•Uremic encephalopathy
•Uremic pericarditis
•Uremic bleeding (platelet dysfunction)
•Persistent nausea/vomiting
•Severe pruritus with advanced kidney failure
(selected cases)

Dialysis is initiated because of life-threatening
complications—not because of a specific
creatinine or eGFR value.
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Urgent dialysis – what happens next?

1. Identify the emergency
Hyperkalemia • Pulmonary edema • Severe acidosis • Uremic complications • Intoxication

2. Stabilize the patient
Treat immediately while preparing dialysis
e.g. IV calcium + insulin/glucose in severe hyperkalemia

3. Obtain vascular access
Temporary double-lumen dialysis catheter
Usually internal jugular

4. Choose renal replacement therapy

5. Dialysis prescription depends on the indication
Duration • blood flow • dialysate composition • ultrafiltration

Reassess → repeat dialysis if necessary

One dialysis session does not necessarily solve the problem. 
The prescription and further treatment depend on the clinical response.

Patient Preferred approach

Hemodynamically
stable

Intermittent 
hemodialysis (IHD)

Hemodynamically
unstable / ICU

CRRT

Intermediate situation SLED

Selected intoxications Usually IHD
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Disorder pH HCO₃⁻ PaCO₂

Metabolic acidosis ↓ ↓ compensation ↓

Metabolic alkalosis ↑ ↑ compensation ↑

Respiratory 
acidosis

↓ ↑ (chronic) ↑

Respiratory 
alkalosis

↑ ↓ (chronic) ↓

ROME
Respiratory Opposite
Metabolic Equal

Acid–Base Disorders
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Urine chloride helps identify the mechanism of metabolic alkalosis:
<20 mmol/L → chloride depletion / saline-responsive
>20 mmol/L → renal chloride loss or mineralocorticoid excess
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Clinical Case

Case
72-year-old man
CKD stage G5
K⁺ 6.8 mmol/L
HCO₃⁻ 14 mmol/L
pH 7.18
Creatinine 7.2 mg/dL
ECG:
peaked T waves
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Clinical Case

Case
72-year-old man
CKD stage G5
K⁺ 6.8 mmol/L
HCO₃⁻ 14 mmol/L
pH 7.18
Creatinine 7.2 mg/dL
ECG:
peaked T waves

Questions
1.What abnormalities are present? 
2.Which treatment should be given first? 
3.Does this patient require dialysis? 

IV calcium → insulin + glucose ± β₂-agonist → definitive K⁺ removal / dialysis
Think in three steps: protect the heart, shift potassium into the cells, and remove potassium from the body
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SIADH = 
Syndrome of 
Inappropriate
Antidiuretic
Hormone
Secretion
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