
Increased minute ventilation is the primary  cause of respiratory alkalosis, characterised by 
decreased PaCO2 and increased pH.

Acute alkalosis:
• Normal plasma [HCO3]
• Uncompensated.

Chronic alkalosis:
• Renal compensation
• Decreased plasma [HCO3]

Clinical Features:

Symptoms vary with the degree & chronicity of the alkalosis & associated symptoms of the 
underlying disorder.

A common finding is irritability of the central and peripheral nervous system & from 
increased resistance in the cerebral vasculature. Symptoms include;

• Paraesthesias of lips / extremeties
• Lightheadedness / dizziness
• Muscle cramps
• Carpopedal spasms

Physiologic Compensation:

In acute respiratory alkalosis:
• H+ is secreted from within cells to ECF & reduce plasma HCO3.
• Plasma HCO3 is lowered 2 mmol/L for each 10mmHg decrease in CO2

In chronic respiratory alkalosis:
• Persistently low PaCO2 decreases renal H+ secretion.
• Mild hypokalaemia occurs

• H+ shifts into ECF as more K+ moves intracellularly.
• Renal secretion of HCO3 occurs & Cl- is retained to maintain electroneutrality
• Plasma HCO3 is lowered 5 mmol/L for each 10mmHg decrease in CO2
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imately 3.5 mEq/L for every 10-mm Hg increase in the Paco2. 
This response provides excellent compensation and nearly 
normalizes the pH.

Management

Therapy of acute respiratory acidosis is directed toward cor-
rection of minute ventilation, thus returning the Paco2 to 
normal. This may entail establishment of a definitive airway, 
initiation of artificial respiration, or treatment of an underlying 
toxic or neurologic condition.

Likewise, improving ventilation treats chronic respiratory 
acidosis. Bronchodilators, postural drainage, and antibiotics for 
infection are used to manage the underlying cause. In patients 
with chronic respiratory acidosis, sensitivity of the respiratory 
center progressively decreases with prolonged exposure to aci-
dosis and hypercapnia, resulting in a ventilatory drive that 
depends on relative hypoxemia. Administration of oxygen to 
these patients reduces their hypoxic drive and minute ventila-
tion, potentially creating CO2 narcosis. Therefore, oxygen 
must be given with caution to patients with chronic respiratory 
acidosis. If the patient has severe hypoxemia, however, suffi-
cient oxygen must be administered and the physician should 
be prepared to actively manage airway and ventilation. If 
assisted ventilation is required, the Paco2 should be lowered 
slowly to avoid posthypercapnic metabolic alkalosis.

In patients with known coronary artery disease, research 
suggests that acute respiratory acidosis leads to direct vasodila-
tion of coronary vasculature. This is believed to be an instinc-
tive attempt to maintain myocardial blood flow.5

! RESPIRATORY ALKALOSIS

Increased minute ventilation is the primary cause of respira-
tory alkalosis, characterized by decreased Paco2 and increased 
pH. Patients with uncompensated acute respiratory alkalosis 
have normal plasma [HCO3

−]. In chronic respiratory alkalosis, 
eventual renal compensation results in decreased plasma 
[HCO3

−].

Etiology

Conditions that lead to respiratory alkalosis are central nervous 
system (CNS) diseases, hypoxemia, anxiety, hysteria, hyper-
metabolic states, toxic states, hepatic insufficiency, and assisted 
ventilation (Box 122-2).

Clinical Features

Symptoms vary according to the degree and chronicity of the 
alkalosis and the associated symptoms caused by the underly-
ing disorder. The symptoms of alkalosis result from irritability 
of the central and peripheral nervous systems and from 
increased resistance in the cerebral vasculature. Symptoms 
include paresthesias of the lips and extremities, lightheaded-
ness, dizziness, muscle cramps, and carpopedal spasms; symp-
toms are identical to those seen with hypocalcemia.

Physiologic Compensation

Acute Alkalosis

After the onset of respiratory alkalosis, H+ is secreted from 
within the cell to the ECF. H+ reduces the plasma [HCO3

−], 
attempting to offset the acute alkalosis. During the acute state, 
the plasma [HCO3

−] is lowered approximately 2 mEq/L for 
each 10-mm Hg decrease in the Paco2.

Hypoxia-mediated hyperventilation
High altitude
Severe anemia
Ventilation-perfusion inequality

CNS-mediated hyperventilation
Voluntary, psychogenic
Cerebrovascular accident
Increased intracranial pressure, tumor
Trauma

Pharmacologic
Salicylate, caffeine, or nicotine toxicity
Progesterone
Pressors, epinephrine
Thyroxine

Septicemia
Pulmonary

Pneumonia
Pulmonary embolism
Edema
Mechanical hyperventilation
Atelectasis

Hepatic
Encephalopathy

Hyponatremia

BOX 122-2 CAUSES OF RESPIRATORY ALKALOSIS

CNS, central nervous system.

Chronic Alkalosis

With persistently low Paco2, renal H+ secretion is decreased. 
Mild hypokalemia often occurs as K+ shifts into the cells while 
H+ enters the ECF. Renal secretion of HCO3

− occurs, and Cl− 
is retained to maintain electroneutrality. This creates the 
hypokalemia and hyperchloremia characteristic of a chronic 
respiratory alkalosis. During the first 7 to 9 days, compensation 
is insufficient to normalize the pH, and alkalemia prevails. 
Beyond 2 weeks, patients with a chronic respiratory alkalosis 
have a normal or near-normal pH, making this the only primary 
acid-base disorder in which the pH does often normalize.

Alkalemia of pregnancy (pH 7.46–7.50) is primarily respira-
tory in origin, occurs early, and is sustained throughout the 
gestation. A Paco2 of 31 to 35 mm Hg is considered normal in 
the antepartum period. Therefore, a Paco2 of 40 mm Hg in the 
pregnant woman represents hypercapnia. In these patients, 
renal compensation leads to an excretion of HCO3

−, and a 
serum HCO3

− level between 18 and 22 mEq/L in these women 
is normal.6

Management

Respiratory alkalosis itself is rarely life-threatening, and treat-
ment should be directed toward the underlying cause. Treat-
ment should be aimed at removing the stimulus, and when 
that is not possible, at treating the symptoms. For example, 
benzodiazepines and pain control may benefit the patient who 
is overbreathing the ventilator, the anxious patient, or the 
cocaine or methamphetamine toxic patient. In the patient with 
tetany or syncope caused by psychogenic hyperventilating, a 
rebreathing mask allows for CO2 retention and acid-base nor-
malization. This should be used cautiously and only when 
other serious conditions have been eliminated from the dif-
ferential diagnosis.



Alkaemia of Pregnancy:

Primary respiratory in origin with pH of 7.46 - 7.50.

PaCO2 of 31 - 35 mmHg is considered normal in antepartum period.
• 40mmHg in pregnant women = hypercapnia.
• Serum HCO3 will drop to 18-22 mmol/L

Management:

This is rarely life-threatening & treatment should be directed towards the underlying cause.


