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* Indication: pH < 7.1 or severe acidosis with renal failure.
e Normal pH 7.35-7.45

e Dose: 1-2 mEq/kg IV bolus, or continuous infusion (150 mEq in 1L D5W at 100-200
mL/hr) titrated to effect (Kraut & Madias, 2010).

e Calculate the base deficit =.3 ( BE) *( Ideal body wt)/ 50 meq per amp
Renal Replacement Therapy (RRT):

 Indication: Refractory acidosis or renal failure.
e Mode: CRRT or intermittent hemodialysis.
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Respiratory respiratory effort, and gas exchange.
Acidosis e HP<7.2

Naloxone (if opioid-related):

e Dose: 0.04—-0.4 mg |V, titrate to
respiratory response.
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etabolic
Alkalosis

Potassium Chloride (KCl):

e Dose: Oral 40-100 mEqg/day or IV 10-20 mEg/hr,
max 40 mEq/hr via central line with cardiac
monitoring.

Acetazolamide:

¢ Indication: Volume overload with alkalosis.
e Dose: 250-500 mg IV or PO once or BID.
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e Dose: 1-2 mg IV/PO as needed
for anxiety-induced
hyperventilation.

e pH >7.45

Respiratory
Alkalosis

Treat underlying cause

(e.g., antibiotics for sepsis).
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pH Range and Associated Mortality Risk

Associated Mortality
pH Range Clinical Interpretation Risk

< 7.00 Severe Acidemia = B30%

7.00-7.19 Moderate to Severe

Acidemia

7.20-7.34 Mild Acidemia

7.35-7.45 Maormal

7.46 -7.54 Mild Alkalemia 10-15%

7.55 -7.59 Moderate Alkalemia 20-35%

= 7.60 Severe Alkalemia = A5-50%
W

Key Clinical Concerns

Cardiovascular collapse, arrhythmias,

impaired contractility

High lactate, shock, poor tissue

perfusion

Often in sepsis, renal failure

Optimal physiclogic range

May be asymptomatic or early

compensatory response

Arrhythmias, hypokalemia,

hypoventilation

Cerebral vasoconstriction, seizures,

decreased coronary perfusion

—
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e Indication: Severe or symptomatic hyponatremia (Na*
- < 120 mEqg/L with seizures or confusion).
Sodium & ’

e Dose: 100 mL IV over 10 min x 3 doses PRN, then
infusion 0.5-2 mL/kg/hr.

e Correction goal: <10 mEq/L per 24 hours (Sterns et al.,
2022).

Tolvaptan (SIADH, euvolemic hyponatremia):

e Dose: 15 mg PO daily, titrate to 30—60 mg/day.
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D5W or 0.45% NaCl:

eDose: Free water deficit =
0.6 x weight (kg) x
[(serum Na* / 140) - 1];
replace over 48—72 hours.

Sodium
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e Dose: 20-40 mEq PO BID-TID; max 100 mEqg/day.

Potassium

IV Potassium Chloride:

e Dose: 10—20 mEq/hr via peripheral line; up to 40 mEg/hr via
central line with telemetry.

Magnesium Sulfate (if concurrent
hypomagnesemia):

e Dose: 1-2 g IV over 1 hour, repeat as needed.
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potassium

e Dose: Regular insulin 10 units IV + 25-50 mL of D50W
over 5 minutes.

Albuterol:

e Dose: 10-20 mg nebulized over 10 minutes.

Sodium Bicarbonate (if metabolic acidosis):

e Dose: 50-100 mEq IV over 5-10 minutes.

@-Cutting Edge Surgical Medical Group



e Dose: 20—40 mg IV, titrate for diuresis.

Potassium Sodium Polystyrene Sulfonate (Kayexalate):
e Dose: 15-30 g PO/PR; avoid in ileus or post-op.

e Indicated in refractory or renal failure-associated
hyperkalemia.
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e Dose: 1-2 g IV over 10—-20 minutes; repeat PRN.

Calcium

Calcium Chloride (for severe/symptomatic cases):

e Dose: 1 g IV over 10 minutes via central line only.

Vitamin D (Calcitriol):

e Dose: 0.25—-1 mcg PO daily for chronic hypocalcemia or renal

disease.
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Furosemide (after rehydration):

CaIC|Um e Dose: 20—-40 mg IV every 12 hours.

e Dose: 4 IU/kg SC or IM q12h; effect in 4—6 hours.

Zoledronic Acid (bisphosphonate):

e Dose: 4 mg IV over 15 minutes, single dose.
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Magnesium Sulfate:
Magnesium

e Mild (Mg** 1.2-1.7 mg/dL):
1-2 g IV over 1-2 hours.

eSevere (<1.2 mg/dL or
seizures/arrhythmia): 46 g

IV over 4—12 hours.
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e Dose: 1-2 g IV over 10 minutes to reverse

MagnESium cardiac/muscular effects.

Loop diuretics + |V fluids to enhance renal

excretion.

Dialysis if anuric or severe toxicity.
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Oral phosphate (Neutra-Phos):

Phosphate ' . '
IV Sodium or Potassium Phosphate:

e Mild (2.0-2.5 mg/dL): 0.08—-0.16 mmol/kg
V.

e Severe (<1.0 mg/dL): 0.32—-0.64 mmol/kg IV
over 4—6 hours.

e Kphos 10-30 mmol = ( 30-90 meqK+)
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Phosphate

e Dose: 800—1600 mg PO TID with
meals.

Calcium Acetate:

e Dose: 667 mg PO TID with meals.

Dialysis if refractory or ESRD.
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Best Practice
Recommendations

Use a systematic approach: Assess volume
status, acid-base status, and electrolyte trends.

Correct coexisting abnormalities
simultaneously (e.g., Mg and K).

Avoid overcorrection: Follow published
correction limits to prevent iatrogenic harm.

Consider consultation with nephrology or
critical care in complex cases.

Regular monitoring: Electrolytes, ABG, renal
function every 4—6 hours in unstable patients.

Cutting Edge
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e Questions

Cutting Edge Al

Surgical Medical Group

@-Cutting Edge Surgical Medical Group




References

1. Kraut, J. A, & Madias, N. E. (2010). Metabolic acidosis: pathophysiology, diagnosis and management.
Nature Reviews Nephrology, 6(5), 274-285. https://doi.org/10.1038/nrneph.2010.33

. Cooper, D. ], et al. (1990). Bicarbonate does not improve hemodynamics or reduce vasopressor

requirement in lactic acidosis. Annals of Internal Medicine, 112(7), 492-498.

. Adrogue, H. J.,, & Madias, N. E. (1998). Management of life-threatening acid-base disorders. New
England Journal of Medicine, 338(1), 26—-34.

. Palmer, B. F. (2004). Managing hyperkalemia caused by inhibitors of the renin-angiotensin-aldosterone

system. New England Journal of Medicine, 351(6), 585-592.

. Sterns, R. H., et al. (2022). Hyponatremia: evaluation and management. Kidney International, 101(5), 92
939.

. Verbalis, J. G., et al. (2013). Diagnosis, evaluation, and treatment of hyponatremia: expert panel

recommendations. American Journal of Medicine, 126(10), 51-542.

7. Weiner, |. D., & Wingo, C. 5. (1997). Hypokalemia—consequences, causes, and correction. Journal of the

American Society of Nephrology, 8(7), 1179-1188.
8. Baird, G. 5. (2012). lonized calcium. Clinica Chimica Acta, 413(5-6), 696—701.

9. Swaminathan, R. (2003). Magnesium metabolism and its disorders. Clinical Biochemist Reviews, 24(2),

47-66.

10. Block, G. A, et al. (2004). Mineral metabolism, ﬂ"IL\.l,..dll.t}‘, and morbidity in maintenance hemodialysis.

@Cutting Edge Surgical Medical Group M




	Slide 1: Treating Acid Base Disturbances and Correcting Electrolyte Abnormalities
	Slide 2: Objectives
	Slide 3: Disclosures
	Slide 4: Metabolic Acidosis 
	Slide 5: Respiratory Acidosis 
	Slide 6: Metabolic Alkalosis 
	Slide 7: Respiratory Alkalosis 
	Slide 8
	Slide 9: Sodium 
	Slide 10: Sodium 
	Slide 11: Potassium 
	Slide 12: Potassium 
	Slide 13: Potassium
	Slide 14: Calcium 
	Slide 15: Calcium
	Slide 16: Magnesium 
	Slide 17: Magnesium
	Slide 18: Phosphate 
	Slide 19: Phosphate
	Slide 20: Best Practice Recommendations 
	Slide 21
	Slide 22

