
If pH > 7.4, then pt is alkalemic (proceed to Step 3a).

If pH < 7.4, then pt is acidemic (proceed to Step 3b).

3a.  Alkalemia: Increased HCO3 = Metabolic alkalosis (go to Step 5).

Decreased pCO2 = Respiratory alkalosis (go to Step 4a).

3b.  Acidemia Decreased HCO3 = Metabolic acidosis (go to Step 5).

Elevated pCO2 = Respiratory acidosis (go to Step 4b)

4a.  Respiratory acidosis:

4b.  Respiratory alkalosis: Unknown

5a:  Na - (HCO3 + Cl) = ___________.

5b.  Calculate the excess anion gap.

Calculated anion gap - 12 (or 3 X albumin) = __________.

Winter's formula = expected pCO2 = 1.5 (HCO3) + 8 +/- 2

1.5 (_______) = _________ + 8 +/- 2 = _________.

"MUD PILERS" "HARD UPS" "CLEVER PD"

Methanol Hyperalimentation Contraction

Uremia Acetazolamide Licorice

DKA/Alkoholic KA Renal tubular acidosis CNS depression

Paraldohyde Diarrhea Airway obstruction

Isoniazid Uretero-pelvic shunt Pneumonia Vomiting

Lactic acidosis Post-hypercapnea Pulmonary edema Excess Alkali

EtOH/Ethylene glycol Spironolactone Hemo/pneumothorax Refeeding Alkalosis

Rhabdo Myopathy

Salicylates Post-hyopercapnea

Diuretics

Chronic:  pH increases by 0.03 for every 10 pCo2 is below 40

Acid-Base Disorders Worksheet-MANUAL/PRINT VERSION

Pt has primary:

Acidemia    /    Alkalemia

Step 2.  Look at the pH.
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Step 1:  Gather the necessary data (electrolytes and an ABG).
Make sure the HCO3 from the electrolyte panel and ABG are within 2 (if not, the results are 

uninterpretable).

Step 3.  Determine the primary etiology.

Chronic:  pH decrease by 0.03 for every 10 pCO2 is above 40

Primary process is:

Respiratory    /    Metabolic

Step 4.  If primary respiratory disorder, determine whether acute or chronic.
Acute:  pH decrease by 0.08 for every 10 pCO2 is above 40 Respiratory process:

pH  /pCO2  /HCO3

Excess anion gap = _________.

Step 6.  Identify concominant disorders.
6a.  Calculate the corrected HCO3.  You must understand that this step essentially compares 

the decrease in measured HCO3 to the expected decrease in HCO3 based on the degree of 

anion gap.Measured HCO3 + excess anion gap = ________.

If > 12 (or 3 X albumin), then pt has an anion gap metabolic acidosis 

(proceed to Step 5b).

If < 12, skip to Step 6b.

Acute    /    Chronic

Step 5.  Calculate the anion gap.
Anion gap present

Yes       /       No

Acute:  pH increased by 0.08 for every 10 pCO2 is below 40

Step 8.  Fix it!!!!

*If the corrected HCO3 is > 30, then the pt has a concominant metabolic

alkalosis (more HCO3 than expected for the degree of gap acidosis).

*If the corrected HCO3 is < 23, then the pt has a concominant non-gap

metabolic acidosis (less HCO3 than expected for the degree of gap 

*If the actual pCO2 > calculated pCO2, then pt has a concominant Respiratory acidosis.

*If the actual pCO2 < calculated pCO2, then pt has a concominant Respiratory alkalosis.

6b.  Calculate the expected pCO2.  Winter's formula shows what the pCO2 should be for the 

level of acidosis present (omit if primary disorder is respiratory).

Yes       /       No

Respiratory disorder present

Yes       /       No

Identify:________

Step 7.  Figure out what's causing the problem(s):

Metabolic alkalosis present

Non-gap acidosis present

Yes       /       No

Mechanical ventilators

Progesterone

Salicylates/Sepsis

Anion Gap 

Metabolic 

Non-gap Metabolic 

Acodosis

Acute Respiratory 

Acidosis
Metabolic Alkalosis

anything that causes 

hypoventilation

"CHAMPS"

A
L

L

Respiratory Alkalosis

(Chronic respiratory acidosis 

caused by COPD and 

restrictive lung disease)

Endo (Conn's, Cushing's, 

Bartter's)

anything that causes 

hyperventilation

CNS disease

Hypoxia

Anxiety



If pH > 7.4, then pt is alkalemic (proceed to Step 3a).

If pH < 7.4, then pt is acidemic (proceed to Step 3b).

3a.  Alkalemia: Increased HCO3 = Metabolic alkalosis (go to Step 5).

Decreased pCO2 = Respiratory alkalosis (go to Step 4a).

3b.  Acidemia Decreased HCO3 = Metabolic acidosis (go to Step 5).

Elevated pCO2 = Respiratory acidosis (go to Step 4b)

4a.  Respiratory acidosis:

4b.  Respiratory alkalosis:

Respiratory process:

Acute    

Chronic

Unknown

5a:  Na - (HCO3 + Cl) = ___________.

5b.  Calculate the excess anion gap.

Calculated anion gap - 12 (or 3 X albumin) = __________.

Winter's formula = expected pCO2 = 1.5 (HCO3) + 8 +/- 2

1.5 (_______) = _________ + 8 +/- 2 = _________.

"MUD PILERS" "HARD UPS" "CLEVER PD"

Methanol Hyperalimentation Contraction

Uremia Acetazolamide Licorice

DKA/Alkoholic KA Renal tubular acidosis CNS depression

Paraldohyde Diarrhea Airway obstruction

Isoniazid Uretero-pelvic shunt Pneumonia Vomiting

Lactic acidosis Post-hypercapnea Pulmonary edema Excess Alkali

EtOH/Ethylene glycol Spironolactone Hemo/pneumothorax Refeeding Alkalosis

Rhabdo Myopathy

Salicylates Post-hyopercapnea

Diuretics

Chronic:  pH increases by 0.03 for every 10 pCo2 is below 40

Acid-Base Disorders Worksheet-ELECTRONIC VERSION

Pt has primary:

Acidemia    /    Alkalemia

Step 2.  Look at the pH.
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Step 1:  Gather the necessary data (electrolytes and an ABG).
Make sure the HCO3 from the electrolyte panel and ABG are within 2 (if not, the results are 

uninterpretable).

Step 3.  Determine the primary etiology.

Chronic:  pH decrease by 0.03 for every 10 pCO2 is above 40

Primary process is:

Respiratory    /    Metabolic

Step 4.  If primary respiratory disorder, determine whether acute or chronic.
Acute:  pH decrease by 0.08 for every 10 pCO2 is above 40

pH  pCO2  HCO3

Excess anion gap =

Step 6.  Identify concominant disorders.
6a.  Calculate the corrected HCO3.  You must understand that this step essentially compares 

the decrease in measured HCO3 to the expected decrease in HCO3 based on the degree of 

anion gap.Measured HCO3 + excess anion gap = ________.

If > 12 (or 3 X albumin), then pt has an anion gap metabolic acidosis 

(proceed to Step 5b).

If < 12, skip to Step 6b.

Step 5.  Calculate the anion gap. Anion gap present:

Yes       

No

Acute:  pH increased by 0.08 for every 10 pCO2 is below 40

Step 8.  Fix it!!!!

*If the corrected HCO3 is > 30, then the pt has a concominant metabolic

alkalosis (more HCO3 than expected for the degree of gap acidosis).

*If the corrected HCO3 is < 23, then the pt has a concominant non-gap

metabolic acidosis (less HCO3 than expected for the degree of gap 

*If the actual pCO2 > calculated pCO2, then pt has a concominant Respiratory acidosis.

*If the actual pCO2 < calculated pCO2, then pt has a concominant Respiratory alkalosis.

6b.  Calculate the expected pCO2.  Winter's formula shows what the pCO2 should be for the 

level of acidosis present (omit if primary disorder is respiratory).

Metabolic alkalosis present

Yes       /       No

Non-gap acidosis present

Yes       /       No

Respiratory disorder present

Yes       /       No

Identify:

Step 7.  Figure out what's causing the problem(s):

Mechanical ventilators

Progesterone

Salicylates/Sepsis

Anion Gap 

Metabolic 

Non-gap Metabolic 

Acodosis

Acute Respiratory 

Acidosis
Metabolic Alkalosis

anything that causes 

hypoventilation

"CHAMPS"

A
L

L

Respiratory Alkalosis

(Chronic respiratory acidosis 

caused by COPD and 

restrictive lung disease)

Endo (Conn's, Cushing's, 

Bartter's)

anything that causes 

hyperventilation

CNS disease

Hypoxia

Anxiety

Na: Cl: Alb:



Custom Format Scripts:
//Set field to blank if no value present
if(event.value == 0) {
event.value = "";
} else {
event.value = event.value
}

Anion Gap Javascript
// Get field values
var v1 = this.getField("Na").value;
var v2 = this.getField("HCO3").value;
var v3 = this.getField("Cl").value;
// Calculate total
var AGvalue = v1 - (v2 + v3);
// Set target field value equal to AGvalue
this.getField("AG").value = AGvalue 

Delta Gap Javascript
// Calculate total
var DGvalue = AGvalue - 12;
// Set target field value equal to DGvalue
this.getField("DG").value = DGvalue

Winter’s Formula Javascript
// Get field values
var v1 = this.getField("HCO3").value;
// Calculate total
var result = v1 * 1.5 + 8;
// Set target field value equal to result
this.getField("ECO2").value = (result - 2) + "-" + (result + 2);

JAVASCRIPT USED IN THIS DOCUMENT
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