MIXED ACID-BASE DISTURBANCES

[image: ]

Disorders with neutralizing effect on pH (Box 12-5)
1. Respiratory acidosis and metabolic alkalosis
· High PCO2 and [HCO3− ] 
· pH tends to be normal or only slightly abnormal
· No therapy is necessary to correct pH if it is normal or near normal

2. Respiratory alkalosis and metabolic acidosis
· Low PCO2 and [HCO3− ]
· pH tends to be nearly normal

3. Metabolic alkalosis and metabolic acidosis
· High, normal or decreased pH and [HCO3 − ] 























Disorders with additive effects on pH (Box 12-6)[image: ]

pH often requires immediate attention
1. Respiratory acidosis and metabolic acidosis 
· Occurs in patients with acute severe respiratory compromise 
that also have lactic acidosis due to shock, poor cardiac output or hypoxemia. 
· Additive effect can lower the pH because the normal compensation for 
metabolic acidosis is impaired because of pulmonary disease
· Sodium bicarbonate NOT indicated as patients with respiratory acidosis 
cannot excrete the CO2 generated by NaHCO3 administration

2. Respiratory alkalosis and metabolic alkalosis
· Low PCO2 , high [HCO3− ], and high pH
· Not common in small animals  
· Usually involve metabolic alkalosis superimposed on chronic respiratory alkalosis
· Therapy directed at correcting the metabolic alkalosis (correcting chloride)

3. Hyperchloremic and high AG metabolic acidosis
· Usually is seen in patients with renal failure, in the resolving phase of ketoacidosis, 
or in patients with high-AG acidosis that develop diarrhea or receive fluid therapy
· Low pH and [HCO3 − ], increase in unmeasured anions and a chloride gap of less 
than − 4 mEq/L

4. Mixed high AG Metabolic Acidosis
· To differentiate between simple and mixed high-AG metabolic disturbanes measure: 
· [Creatinine]
· BUN
· [Lactate] 

5. Mixed hyperchloremic metabolic acidosis
· Rare disorder in veterinary medicine 
· Only clinical situation that commonly causes hyperchloremic acidosis is diarrhea


[bookmark: _GoBack]Triple Disorders (Box 12-7)
Metabolic Acidosis, Metabolic Alkalosis, and Respiratory Acidosis OR Alkalosis
· Occur whenever a respiratory disturbance complicates a mixed metabolic acidosis and metabolic alkalosis.
· Treatment should be directed at stabilizing the patient’s clinical condition and resolving the underlying disease process
· In the majority of these cases the metabolic acidosis is caused by lactic acid accumulation
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TREATMENT FOR A PATIENT WITH A MIXED DISORDER

1. Prioritize the order in which abnormalities are managed. Treat the most life-threatening disorder that the body cannot address itself first. Correcting these priority disorders will allow the body the opportunity to address the lesser abnormalities itself.
Ex1 (GDV): decompress the dilated stomach while aggressively supporting intravascular volume before trying to manipulate ventilatory volume or rate or correct electrolyte disturbances

2. Treat the most treatable disorder next.

3. Direct manipulation of blood pH is rarely required and more often than not may be contraindicated.

4. Take into consideration the systemic pH of the patient. 
Ex: if a dog has a pH of 7.35 and [HCO3− ] of 12 mEq/L, no attempts should be made to correct this relatively normal pH. The exception to the rule is the patient with [HCO3− ] of 5 mEq/L or less. In these patients, a small decrease in [HCO3 − ] is associated with a large decrease in pH.

5. Do not overlook the second disorder. The effect that treating one disorder has on the second disorder must be anticipated.
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Examples of
Potential Causes of
Counterbalancing Mixed
Acid-Base Disorders

tory and Metabolic Disorders
Respiratory Acidosis and Metabolic Alkalosis
Pulmonary edema and diuretics
Gastric dilatation-volvulus

Respiratory Alkalosis and Metabolic Acidosis

Hypoadrenocorticism-like syndrome in dogs with
gastrointestinal discase

Septic shock
Salicylate toxicity
Heat stroke
Gastric dilatation-volvulus
Liver discase (RTA and impaired metabolism of lactate)
Pulmonary cdema with hypoxemia or low cardiac output
Parvovirus gastrocnteritis and scpsis
Severe excrcise
Acute tumor lysis syndrome
Severe canine babesiosis caused by Babesia canis rassi
Cardiopulmonary resuscitation (only in arterial blood)

Mixed Metabolic Disorders
Metabolic Acidosis and Metabolic Alkalosis
Gastric dilatation-volvulus
Renal failure with vomiting
Vomiting and lactic acidosis
Renal failure and loop diuretics
Diabetic ketoacidosis with vomiting
Severe canine babesiosis causcd by B. canis rassi
Liver discase (hypoproteincmia, diurctics, vomiting,
RTA, and impaircd metabolism of lactatc)
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:IOQ VR Examples of Potential
Causes of Additive Mixed
Acid-Base Disorders

Disorders

tory and Metab

Respiratory Acidosis and Metabolic Acidosis
Hypoadrenocorticism-like syndrome in dogs with
gastrointestinal discase
Cardiopulmonary arrest
Severe pulmonary cdema
Thoracic trauma with hypovolemic shock
Low cardiac output heart failure with pulmonary edema
Advanced septic shock (V/Q mismatch)
Gastric dilatation-volvulus
s syndrome
Gastrointestinal endoscopy™
Venom of the scorpion Leisrus quinquestriatus
Neurotoxic poisons and metabolic conditions disrupting
neuromuscular junction function

Respiratory Alkalosis and Metabolic Alkalosis

Gastric dilatation-volvulus

Hyperadrenocorticism with pulmonary
thromboembolism

Respirator-induced mixed alkalosis (correction of Pco,
to00 rapidly)

Congestive heart falure and diurctics

Hepatic discasc and diurctics, vomiting, or
hypoprotcinemia

Severe canine babesiosis caused by Babesia canis rosi

Parvovirus gastroenteritis and scpsis

Mixed Metabolic

orders

Hyperchloremic and High-anion Gap
Metabolic Acidoses
Renal fuiture
Resolving diabetic ketoacidosis
Diarrhea complicating high-anion gap acidosis
Severe canine babesiosis caused by Babesia canis rosi

Mixed High-anion Gap Acidoses
Diabetic ketoacidosis and renal failure
Diabetic ketoacidosis and lactic acidosis
Ethylene glycol intorication with lactic acidosis
Uremic acidosis and other high-anion gap acidosis

Mixed Normal-anion Gap Metabolic Acidosis
Fluid therapy with fluids rich in chloride (c.g, lactated
Ringer’s solution, 0.9% NaCl) in a patient with
hyperchloremic acidosis
Diarrhea and parenteral nutrition
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Examples of Potential
Causes of Triple Disorders

Metabolic Acidosis, Metabolic Alkalosis,
and Respiratory Acidosis
Low-output heart filure with pulmonary cdema
and diuretics
Gastric dilatation-volvulus

Metabolic Acidosis, Metabolic Alkalosis,
and Respiratory Alkalosi

Low-output heart failure with pulmonary cdema and
diurctics

Gastric dilatation-volvulus
Parvovirus gastrocnteritis (vomiting, diarrhea,

and scpsis)
Severe canine babesiosis causcd by Babesia canis rossi
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