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A.  Hypernatremia is defined as a plasma sodium concentration greater than 150 meq/L, and is less common than hyponatremia.  It is almost always due to water loss in the presence of a thrist defect. 

B.  Diagnostic approach to the hypernatremic patient:  As with the case of hyponatremia, patients with hypernatremia fall into three broad categories based upon the volume status.

1. Hypovolemic hypernatremia.  Patient may have evidence of ECF volume depletion that has occurred secondary to either renal or extrarenal losses.  These patients have sustained water losses that are greater than sodium losses.



a. Extrarenal losses:  Low urine Na (<10 meq/L) and high urine osmolality

b. Renal losses: High urine Na (>20 meq/L) and low urine osmolality (<300 mpsm/L)

2. Euvolemic hypernatremia.  Most patients with hypernatremia secondary to water loss appear euvolemic with normal total body sodium, because loss of water without sodium does not lead to overt volume contraction.  Water loss in itself may culminate in hypernatremia if it is unaccompanied by water intake.  This usually occurs only in those who have no access to water or to those who have a neurologic deficit that does not allow them to seek it.

a. Extrarenal water loss occurs from the skin and respiratory tract in febrile or hypermetabolic states.  Urine osmolality is very high reflection an intact osmoreceptor-vasorpessin-renal response.  Urine sodium concentration varies depending on sodium intake.

b. Renal losses are a consequence of a defect in vasopressin production or release (central diabetes insipidus), a failure of the collecting duct to respond to the hormone (nephrogenic diabetes insipidus), or excessive degradation of vasopressin (gestational)

3. Hypervolemic hypernatremia.  Patients with hypernatremia may also have evidence of ECF volume expansion.  Generally, they may have received excessive amounts of hypertonic NaCL or sodium bicarbonate.

C. Therapeutic approach.  The primary goal in the treatment of patients with hypernatremia is the restoration of serum tonicity.  The treatment regimen depends upon the volume status.

1. Hypovolemic hypernatremia with low total body sodium and orthostatic hypotension:  These patients should be managed with isotonic saline until systemic hemodynamics are stabilized.  Thereafter, fluid management generally involves 0.45% saline or 5% dextrose solution.  Also, treat etiology of the losses (i.e. insulin, relief of obstruction, removal of osmotic diuretics, etc…)
2. Hypervolemic hypernatremia.  The goal in therapy for these patients is to remove the excess sodium, which is achieved with diuretics (Furosemide) plus 5% dextrose.  In patients with renal impairment, dialysis may be needed.

3. Euvolemic hypernatremia.  In this group of patients, water losses far exceed solute losses and the mainstay of therapy is 5% dextrose.  In order to correct the hypernatremia appropriately, an estimate of the total body water deficit must be made.  This is calculated* on the basis of the serum Na+ concentration and on the assumption that 60% of the body weight is water.

4. *Water-replacement method of calculation:

Total body water (TBW) = Body weight (Kg) X 60%

Then,

Actual plasma sodium  
   X  TBW  = Water deficit

Desired plasma volume
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DIAGNOSTIC APPROACH FOR THE HYPERNATREMIC PATIENT





RENAL LOSSES


Osmotic or loop diuretic


Post-obstruction


Intrinsic Renal Disease





URINARY NA


> 20 mmol/ L





HYPOVOLEMIA


TOTAL BODY WATER DECREASED


TOTAL BODY SODIUM DECREASED





HYPERNATREMIA





ASSESS VOLUME STATUS





EUVOLEMIA (NO EDEMA)


TOTAL BODY WATER DECREASED


NO CHANGE IN TOTAL BODY SODIUM





HYPERVOLEMIA


TOTAL BODY WATER INCREASED


TOTAL BODY SODIUM INCREASED





URINARY NA


< 20 mmol/ L





URINARY NA


VARIABLE





URINARY NA


> 20 mmol/L





EXTRARENAL


LOSSES


Excess sweating


Burns


Diarrhea


Fistulae





RENAL LOSSES


Diabetes Insipidus


Hypodipsia





EXTRARENAL LOSSES


Insensible losses; respiratory, dermal





SODIUM GAINS


Primary Hyperaldosteronism


Cushing’s syndrome


Hypertonic dialysis


Hypertonic NaHCO3


NaCl Tablets





MANAGEMENT OF HYPERNATREMIA





CORRECTION OF WATER DEFICIT


Calculate water deficit


Administer 0.45% saline, 5% dextrose, or oral water to replace the deficit and ongoing losses





CORRECTION OF VOLUME DEFICIT


Administer isotonic saline until hypovolemia improves


Treatment of the etiology of losses (insulin, relief of obstruction, removal of osmotic diuretics, etc..)





HYPOVOLEMIA





HYPERNATREMIA





ASSESS VOLUME STATUS





EUVOLEMIA





HYPERVOLEMIA





CORRECTION OF WATER DEFICIT


Calculate water deficit


Administer 0.45% saline, 5% dextrose, or oral water to replace the deficit and ongoing losses


In central diabetes insipidus (DI) with severe losses, aquaeous vasopressin (Pitressin) 5 ?U subcutaneously q6h


Follow serum Na carefully to avoid water intoxication





REMOVAL OF Na


Discontinue offending agents


Furosemide


Hemodialysis as needed by the renal failurre 





Long term therapy


Central DI


Nephrogenic DI


Correction of K and Ca





Removal of offending drugs


Low Na diet


Thiazide diuretics 


Amiloride (for lithium induced nephrogenic DI)








