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Prevention
Prevention issues and possible preventive measures include(1)(2)(3):

 Hyponatremia(4)(5)(6)
Limit use of NG suction and diuretics.(1)(2)(3)(7)
Limit use of medications that may cause or contribute to hyponatremia.[A](1)(2)(8)(9)
Limit use of hypotonic IV fluids, such as half-normal saline (0.45% NaCl) or irrigant solutions.(1)(2)(3)(7)
Monitor patients at high risk for hyponatremia (eg, heart failure, certain malignancies, liver disease).(1)(2)(3)(6)(7)(8)

 Hypernatremia
Monitor and account for insensible loss of free water (eg, due to fever, diarrhea, draining wounds, surgical drains).(1)(2)(3)(7)
Limit use of diuretics.(1)(2)(3)(7)
In patient with ability to drink fluids, ensure access to water (eg, at bedside).(1)(2)(3)(7)
If patient is unable to voluntarily drink fluids (eg, altered mental status, extremes of age), ensure sufficient administration of free water (eg, in 0.45%
NaCl).(1)(2)(3)(7)

 Hypokalemia(10)
Evaluate and monitor potassium-sparing and potassium-depleting diuretics.(1)(2)(3)(7)
Replace potassium losses with oral or IV potassium.(1)(2)(3)(7)(11)
Ensure magnesium level at goal.(1)(2)(3)(7)
Evaluate and treat underlying conditions that contribute to hypokalemia (eg, alcohol abuse, renal tubular acidosis, malnutrition).(1)(2)(3)(7)(10)(12)

 Hyperkalemia(13)
Limit use of drugs that may cause or contribute to hyperkalemia.[B](1)(2)(3)
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Monitor potassium in patient on combined therapy with aldosterone antagonists and ACE inhibitors or angiotensin receptor blockers for chronic heart
failure.(1)(2)(3)(7)(14)
Limit dietary ingestion of potassium (eg, renal diet).(1)(2)(3)(7)
Monitor patients with renal disease.(1)(2)(3)(7)

 Hypocalcemia(1)(15)(16)
Monitor calcium levels in patient at risk; examples include:

Hypoparathyroidism (primary or secondary)(1)(3)(7)
Severe malnutrition(1)(3)(7)
Pancreatitis(1)(3)(7)
Using antiseizure medications, bisphosphonates, or RANKL monoclonal antibody (denosumab)
Massive transfusion of blood or blood products(1)(3)(7)(17)
Presence of genetic disease affecting calcium absorption or excretion (eg, Bartter syndrome, Gitelman syndrome, Michelis-Castrillo
syndrome)(1)(3)(7)
Renal disease(1)(3)(7)

Consider vitamin D supplementation in patients undergoing thyroidectomy(18)
 Hypercalcemia(19)

Limit use of medications that may contribute to hypercalcemia (eg, lithium, thiazide diuretics).(1)(3)(7)
Avoid dehydration.(1)(3)(7)
Monitor patients with malignancy, particularly with metastases to bone.(1)(3)(7)(20)
Limit immobilization when possible.(1)(3)(7)(19)

Clinical Indications for Ongoing Inpatient Care
Ongoing inpatient care is indicated for 1 or more of the following[C](1)(2)(3)(7):

Sodium[D] less than 130 mEq/L (mmol/L) not corrected to near normal or near chronic baseline despite appropriate treatment(5)(21)
Sodium[D] less than 135 mEq/L (mmol/L) with (or presumed new) severe finding requiring inpatient management (eg, Altered mental status, seizures)(5)
(21)(22)
Sodium greater than 150 mEq/L (mmol/L) not corrected to near normal or near chronic baseline despite appropriate treatment(21)
Sodium greater than 145 mEq/L (mmol/L) with (or presumed new) severe finding requiring inpatient management (eg, Altered mental status, seizures)(21)
Potassium less than 2.5 mEq/L (mmol/L) not corrected to near normal or near chronic baseline despite appropriate treatment(7)(23)
Potassium less than 3 mEq/L (mmol/L) with (or presumed new) severe finding requiring inpatient management (eg, ECG findings,[E] paresis, paralysis)(7)
(23)
Potassium greater than 6.5 mEq/L (mmol/L) not corrected to near normal or near chronic baseline despite appropriate treatment(23)(25)
Potassium greater than 5 mEq/L (mmol/L) with (or presumed new) severe finding (eg, ECG findings,[F] paresis, paralysis, arrhythmia, cardiac conduction
disturbance)(7)(22)(23)
Calcium[G] less than 7 mg/dL (1.75 mmol/L) or ionized calcium less than 3.2 mg/dL (0.8 mmol/L) not corrected to near normal or near chronic baseline
despite appropriate treatment(26)(27)
Calcium[G] less than 8.6 mg/dL (2.15 mmol/L) or ionized calcium less than 4.65 mg/dL (1.16 mmol/L) with (or presumed new) severe finding requiring
inpatient management (eg, Altered mental status, seizures, arrhythmia, cardiac conduction disturbance)(26)(27)
Calcium[G] greater than 14 mg/dL (3.5 mmol/L) or ionized calcium greater than 10.0 mg/dL (2.50 mmol/L) not corrected to near normal or near chronic
baseline despite appropriate treatment(19)(27)
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Calcium[G] greater than 12 mg/dL (3 mmol/L) or ionized calcium greater than 8.0 mg/dL (2.0 mmol/L) with (or presumed new) severe finding requiring
inpatient management (eg, Altered mental status, arrhythmia, cardiac conduction disturbance)(19)(27)
Phosphorus less than 1 mg/dL (0.32 mmol/L) not corrected to near normal or near chronic baseline despite appropriate treatment(28)
Phosphorus less than 1.5 mg/dL (0.48 mmol/L) with new (or presumed new) severe finding requiring inpatient management (eg, Altered mental status,
seizures)(28)
Phosphorus greater than 10 mg/dL (3.2 mmol/L) not corrected to near normal or near chronic baseline despite appropriate treatment(28)
Phosphorus greater than 4.5 mg/dL (1.45 mmol/L) with new (or presumed new) severe finding requiring inpatient management (eg, crush injury, Altered
mental status, seizures, arrhythmia, cardiac conduction disturbance)(28)
Magnesium less than 1.0 mg/dL (0.41 mmol/L) not corrected to near normal or near chronic baseline despite appropriate treatment(28)
Magnesium less than 1.5 mg/dL (0.62 mmol/L) with (or presumed new) severe finding requiring inpatient management (eg, Altered mental status, seizures,
arrhythmia, cardiac conduction disturbance)(28)
Magnesium greater than 4.9 mg/dL (2.01 mmol/L) not corrected to near normal or near chronic baseline despite appropriate treatment(28)
Magnesium greater than 3.0 mg/dL (1.23 mmol/L) with (or presumed new) severe finding requiring inpatient management (eg, Altered mental status,
arrhythmia, cardiac conduction disturbance)(28)

Alternatives to Inpatient Care
Alternatives to inpatient stay extension include(3)(5)(7):

Outpatient care
Fluid restriction(1)(3)(8)(29)
Oral potassium supplementation for hypokalemia(1)(2)(3)
Potassium binders for hyperkalemia(1)(2)(3)
Oral calcium and vitamin D supplementation for hypocalcemia(1)(3)(16)
Oral sodium and urea for hyponatremia(1)(3)(8)(30)
Discontinuation of drugs causing electrolyte imbalance(1)(2)(3)
Repeat serum electrolytes(1)(2)(3)
Outpatient dialysis(1)(2)(3)

Home care
Nursing visit for assessment, including primary diagnosis(1)(7)
Repeat serum electrolytes(1)(7)
Outpatient dialysis(1)(7)

Recovery facility
Parenteral fluid and electrolyte correction(1)(7)
Cardiac monitoring(1)(7)
Repeat serum electrolytes(1)(7)
Dialysis(1)(7)

Discharge
Extended stay beyond goal length of stay for primary condition may be needed until ALL of the following are present(1)(2)(3)(5)(7)(15):

Sodium greater than or equal to 135 mEq/L (mmol/L) and less than or equal to 145 mEq/L (mmol/L) or acceptable for next level of care(1)(2)(3)(7)(8)(9)
Potassium greater than or equal to 3 mEq/L (mmol/L) and less than or equal to 5 mEq/L (mmol/L) or acceptable for next level of care(1)(2)(3)(7)
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Calcium greater than or equal to 8.6 mg/dL (2.15 mmol/L) or ionized calcium greater than or equal to 4.65 mg/dL (1.16 mmol/L) and less than or equal to
12.0 mg/dL (3.0 mmol/L) or ionized calcium less than or equal to 8.0 mg/dL (2.0 mmol/L) or acceptable for next level of care(1)(3)(7)
Magnesium greater than or equal to 1.5 mg/dL (0.62 mmol/L) and less than or equal to 3.0 mg/dL (1.23 mmol/L) or acceptable for next level of care
Appropriate oral intake(1)(2)(3)(7)
Appropriate urinary output(1)(2)(3)(7)
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Footnotes
[A] Medications that may cause or contribute to hyponatremia include diuretics and antiseizure medications.(8)(9) [ A in Context Link 1 ]

[B] Medications that may cause or contribute to hyperkalemia include ACE inhibitors, angiotensin receptor blockers, NSAIDs, and potassium-sparing diuretics.(2)(7)
[ B in Context Link 1 ]

[C] ICU admission may be indicated for severe electrolyte disturbances or those associated with significant clinical manifestations, such as change in mental status,
seizures, severe weakness, arrhythmias, or hemodynamic instability.(1)(2)(3)(7) [ C in Context Link 1 ]

[D] In patients with hyperglycemia, a corrected serum sodium should inform decision-making.(21) [ D in Context Link 1, 2 ]

[E] ECG manifestations of hypokalemia include ST-segment depression, flattened T-waves, and increased U-wave prominence.(24) [ E in Context Link 1 ]
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[F] ECG findings include peaked T-waves, PR interval greater than 0.20 seconds, QRS interval greater than 0.12 seconds, and arrhythmia.(24) [ F in Context Link 1
]

[G] An ionized calcium level may be more accurate than a total serum calcium level, especially in the setting of acidosis, renal failure, multiple transfusions,
hypoalbuminemia, or the presence of a paraprotein.(19)(26) [ G in Context Link 1, 2, 3, 4 ]

Definitions
Altered mental status

Altered mental status (ie, different from baseline), as indicated by 1 or more of the following(1)(2)(3)(4):
Confusional state (eg, disorientation, difficulty following commands, deficit in attention)
Lethargy (eg, awake or arousable, but with drowsiness; reduced awareness of self and environment)
Obtundation (ie, arousable only with strong stimuli, lessened interest in environment, slowed responses to stimulation)
Stupor (ie, may be arousable but patient does not return to normal baseline level of awareness)
Coma (ie, not arousable)
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Codes
ICD-10 Diagnosis: E87.1, E87.5, E87.6
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