
Decreased pH that results form pulmonary CO2 retention...

Hypoventilation lead to hypercapnia, resulting in excess H2CO3 production & acidaemia.
• In acute setting [HCO3] is normal.
• The transition to chronic respiratory acidosis is defined as the point where renal 

compensation manifests as [HCO3] retention.

Clinical Features:

Caused by any disorder that results in a decrease in minute ventilation & CO2 retention.
The clinical picture depends on the severity & chronicity of the process as well as 
underlying comorbidities.

CO2 narcosis is characterised by signs & symptoms such as;
• headache
• asterixis
• weakness or tremors
• blurred vision
• confusion
• somnolence.

RESPIRATORY ACIDOSIS
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No significant differences were found for pH, Paco2, or 
[HCO3

−] when values obtained from intraosseous sites were 
compared with central venous specimens during steady and 
low-flow cardiac states.1 Venous blood gas measurements, 
when compared with arterial specimens, accurately demon-
strate the degree of acidemia in adult emergency department 
patients presenting with organic acidemia.2 In infants, capillary 
tube blood gases are as reliable as formal arterial blood gases 
in determining hypercarbia or acidosis.3

It is also possible to utilize the acid-base calculations to 
predict the magnitude of shock and need for blood products. 
The base deficit or base excess can be a valuable indicator of 
shock and the efficacy of resuscitation. The base excess is a 
calculated figure that estimates the metabolic component of 
the acid-base balance. The base excess is defined as the 
amount of H+ that would be required to return the pH of blood 
to 7.35 if the Paco2 were adjusted to 40. A large base deficit 
(typically more than 6) indicates that even if the patient’s 
respiratory problems were resolved, a significant metabolic 
acidosis is present. The clinician should keep in mind, 
however, that given the dynamic condition of pH balance, the 
base deficit and base excess numbers could be out of sync with 
the real-time condition of the patient. Therefore, circumspec-
tion is required when deciding what these numbers mean for 
treatment.

! RESPIRATORY ACIDOSIS

Respiratory acidosis is defined as decreased pH that results 
from pulmonary CO2 retention. In other words, hypoventila-
tion leads to hypercapnia. CO2 retention results in excess 
H2CO3 production, which leads to acidemia. In the acute 
state, the serum [HCO3

−] is normal. The transition from 
acute to chronic respiratory acidosis is defined as the point  
at which renal compensation manifests as HCO3

− retention 
(Fig. 122-1).4

Clinical Features

Respiratory acidosis is caused by any disorder that results in a 
decrease in minute ventilation and thus CO2 retention. 
Common causes include pulmonary pathologic conditions, 
airway obstruction, and conditions that influence respiratory 
drive (Box 122-1). The clinical picture depends on the severity 
and chronicity of the process as well as on the underlying 
disease. Patients with acute respiratory acidosis may have CO2 
narcosis, characterized by symptoms and signs such as head-
ache, asterixis, weakness, tremors, blurred vision, confusion, 
or somnolence. If prolonged, signs of intracranial pressure 
elevation with papilledema become manifest.

Physiologic Compensation

In acute respiratory acidosis, the only effective buffers are  
the intracellular proteins. The HCO3

− formed by intracellular 
buffering diffuses out of the cell into the ECF, increasing 
about 1 mEq/L for every 10-mm Hg rise in the Paco2. In acute 
situations, this HCO3

− compensation is insignificant and has 
only minimal effect on the prevailing pH. Profound acidemia 
develops quickly if ventilation is not improved.

In chronic respiratory acidosis, such as chronic obstructive 
pulmonary disease, renal retention of HCO3

− plays a significant 
role in acid buffering. The initial response occurs beyond the 
first 6 to 12 hours and takes several days to reach maximal 
contribution. Chloride (Cl−) is excreted to maintain electrical 
neutrality and results in the characteristic hypochloremia of a 
chronic respiratory acidosis. Plasma [HCO3

−] increases approx-

Figure 122-1. Respiratory acidosis and regulation.
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Acute
Airway disturbances

Obstruction (foreign body, bronchospasm, 
laryngospasm)

Aspiration
Drug-induced CNS depression

Alcohol
GHB/GABA toxicity
Narcotics
IV sedation

Hypoventilation of muscular or CNS origin
Myasthenia gravis
CNS injury
Guillain-Barré syndrome

Pulmonary disease
Pneumonia
Edema

Thoracic cage disorders
Pneumothorax
Flail chest

Chronic
Lung disease

Chronic bronchitis
Chronic obstructive pulmonary disease
Interstitial fibrosis

Neuromuscular disorders
Myasthenia gravis
Muscular dystrophy

Obesity with decreased alveolar ventilation

BOX 122-1 CAUSES OF RESPIRATORY ACIDOSIS

CNS, central nervous system; GHB/GABA, γ-hydroxybutyrate/
γ-aminobutyric acid; IV, intravenous.
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Physiologic Compensation:

In acute respiratory acidosis, the only effective buffer is intracellular proteins.
• HCO3  will rise by 1mmol/L for every 10mmHg rise in PaCO2.
• Profound acidaemia occurs quickly.

In chronic respiratory acidosis, renal retention of HCO3 plays a significant role in buffering.
• HCO3  will rise by 4mmol/L for every 10mmHg rise in PaCO2.
• Provides excellent compensation to nearly normal pH.

Management:

Therapy is for acute respiratory acidosis is directed toward correction of minute ventilation 
& returning CO2 to normal.

Options include;
• Definitive airway
• Artificial respiration (invasive vs non-invasive, BiPAP).
• Treatment of underlying pathology 

• Toxic or neurological condition.

For chronic respiratory acidosis, improving ventilation is also the goal.
• Bronchodilators
• Postural drainage
• Antibiotics for infection

Supplemental oxygen should be used with caution in patients with chronic respiratory 
acidosis, as this may reduce their hypoxic drive and minute ventilation leading to additional 
acidosis & CO2 narcosis.


