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Short Commentary
Gamma-Hydroxybutyric acid (GHB) is a short-chain fatty acid,

an endogenous metabolite of the gamma-aminobutyric acid
(GABA), a known major neurotransmitter inhibitor. GHB acts
mainly on the CNS, with an enhanced affinity for receptors that
are located in the cerebral cortex and the medulla oblongata.

From the 90s onwards, GHB has been widely used as a
recreational drug. GHB poisoning leads to adverse effects
including bradycardia, hypothermia, coma and depression/
respiratory arrest. It is responsible for around 1,000 to 2,000
visits to emergency rooms in the USA [1].

From a respiratory standpoint, there are Emergency Services
reports in which GHB overdoses have led to apnoea, hypopnoea
or respiratory failure [2,3]. There have even been published
cases of death [4]. On the other hand, there are also published
articles involving comas, with normal breathing, induced by a
GHB overdose [5,6]. The problem lies in the difficulty to link
serious respiratory issues to GHB, bearing in mind the frequent
concomitant ingestion of alcohol and/or other types of drugs in
these cases.

Morse et al. [7] have demonstrated the effects of GHB on
breathing. A decrease in respiratory rate occurs, accompanied by
a compensatory increase in tidal volume, allowing minute
volume to be maintained until doses approach lethality. The
concomitant ingestion of ethanol typically alters the
concentration-effect relationship, leading to respiratory
depression when the compensatory increase in tidal volume is
avoided as seen in cases where GHB is administered alone. This
deleterious effect from combining GHB and ethanol could be
avoided through the administration of GABA-B receptor
antagonists. These receptors seem to be involved in its
development.

Ethanol, in this regard, enhances the sedative and respiratory
effects of GHB through the compensatory increase in tidal
volume. Its concomitant administration therefore increases the
risk of death due to respiratory depression in cases of GHB
overdose.

On the other hand, the sodium salt in GHB (sodium oxybate,
SO) is the treatment of choice in type 1 narcolepsy cases [8].

There is debate over its use in patients with narcolepsy who also
suffer from sleep apnoea syndrome. The matter is complicated
as we know that the apnoea-hypopnea index (AHI) during sleep
is elevated in many patients who suffer from narcolepsy. Some
31% of patients show an apnoea-hypopnea index (AHI)>5 [9]
and some 24.8% show an AHI> 10 [10]. In 1986, Chokroverty[11]
warned about this common link, suggesting a neural dysfunction
in those areas of the brain where respiratory and sleep-waking
systems are interrelated, such as the nucleus tractussolitarius
and ponto-medullary reticular formation.

Currently, it is believed that sodium oxybate does not worsen
sleep apnoea as there is no increase in the number and/or
duration of breathing pauses. There is even a case with an
improvement in AHI [12,13]. This case seems to be related to
the increase in slow-wave sleep and the decrease in REM sleep
caused by SO [14] and the subsequent improved stability in
breathing.

With regard to pharmacokinetics, SO is quickly absorbed
through the oral route. It has a short half-life and it is
metabolised through the tricarboxylic acid cycle (Krebs cycle)
with H2O and CO2. During sleep, particularly during NREM sleep,
breathing is controlled almost exclusively by the metabolic
control system. CO2 plays an important role in maintaining
respiratory rate during sleep. We believe that the metabolisation
of SO and the subsequent production of CO2 stimulate breathing
and increase the “sleep apnoea threshold”. That is to say, CO2
levels are under the levels at which central sleep apnoea occurs.

There are published reports of cases in which central sleep
apnoea has been treated with SO. It is possible that the onset of
these events may be dose-dependent [15], with the appearance
linked to maximum therapeutic doses of 9 g [12]. However,
there have been isolated cases that were triggered by lower
doses [16]. It seems reasonable that the increase in CO2
production due to the metabolisation of high doses of SO
triggers an increase in breathing during sleep, with a decrease in
CO2 levels, an inhibition of respiratory effort and the onset of
central apnoeas.

Lastly, it would be advisable to include a series of
recommendations in cases of a dual diagnosis of narcolepsy and
sleep apnoea syndrome:
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• If the sleep apnoea syndrome is mild, begin clinical
monitoring after treatment begins.

• If the sleep apnoea syndrome is moderate or severe, before
treatment with SO, conduct a polysomnography with a CPAP
and a MSLT (multiple sleep latency test). At this point, assess
the occurrence of central apnoeas or arterial desaturation

• Beforehand, assess adherence to treatment with CPAP
• Avoid administering SO if CPAP is not used
• Prohibit the use of sedatives, particularly alcohol
• Comprehensively monitor the administered SO dose, time of

administration, etc.
• Monitor the presence of arterial desaturation immediately

after initiating SO, through the use of a home pulse oximeter,
outpatient studies or, preferably, polysomnography.

• Provide special assessment and observation for patients who
are obese, have neuromuscular disorders, etc.

It is imperative that systematic studies be carried out as they
will help assess the risk factors and predictors of adverse
respiratory effects secondary to SO treatment in cases involving
patients with both narcolepsy and sleep apnoea syndrome.
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