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lll. It is not anxiety disorder: it's akathisia

I present the neuropsychiatric symptoms linked to adenosine in this appendix, as I found this relationship after reviewing this article.

Another article will address this relationship in more depth. We should understand from this article that hypoxemia or sustained new hypoxemia triggers new inflammation and induces adenosine production. Adenosine is needed in response to hypoxemia and the attempt to produce Adenosine triphosphate (ATP), the central energy reserve for cells to carry out their energy-dependent functions. Energy is extracted from the ATP molecule and, at times when aerobic respiration does not meet the energy demands, for example, in hypoxemia, the cells shift their metabolism, adapting it to anaerobiosis. Adenosine acts systemically and more isolated in the Central Nervous System (CNS). Adenosine binds to specific and nonspecific receptors and can simulate symptoms of anxiety, sleepiness, among others. Currently, there are four adenosine receptor subtypes, A1, A2A, A2B and A3, which are members of the rhodopsin-like 7-transmembrane receptor family and couple primarily through Gi/o (A1 and A3 receptors) or Gs (A2A and A2B) heterotrimeric G proteins.

Akathisia is a neuropsychiatric syndrome associated with psychomotor restlessness. Akathisia is an intense feeling of malaise or internal restlessness that usually involves the lower extremities. Extrapyramidal side effects, particularly acute dystonia and pseudoparkinsonism, are thought to be due to an imbalance of dopamine and acetylcholine in the nigrostriatal pathway of the brain induced by blocking antipsychotic agents of type 2 dopamine receptors. Adenosine receptors play a prominent role in the modulation of dopamine receptors in the basal ganglia. Adenosine A1 receptors are relatively highly expressed in many areas of the brain. Adenosine A1 receptors are found together with D1 receptors in the direct CNS pathway, without expression in neurons. This interaction mediates the release of GABA in the substantia nigra and the nucleus accumbens and the release of dopamine in the striatum. Activation of the A1 adenosine receptor can also increase D1 receptor desensitization. There are many articles that link adenosine to acute attacks that led to suicide. We have received reports of an increase in suicide cases, and I believe we should not simply blame the pandemic's social changes. However, it should be noted that biochemical pathways are not interfered with by Sars-CoV-2 infection, as the interpretation of the disease changes and provide better treatment for new or exacerbated disorders.

The common complaint in COVID-19 is depression justified by the tryptophan pathway, but anxiety has been a critical complaint. However, the complaint is repeated repeatedly as if the post-COVID-19 anxiety appeared at specific times and did not provoke an anxiety state that characterizes the person as having an anxiety disorder. In the wards, psychomotor agitation and anxiety symptoms worsen at night when the lungs offer less gas exchange due to the organ's circadian cycle characteristics.

These anxiety symptoms look more like akathisia than an anxiety disorder, or the two may even overlap. The point is that akathisia can be responsible for the thoughtless actions that lead a person to commit acts against his own life. Caffeine is an adenosine antagonist. Still, without statistical results, I can say that globally my patients showed attenuation of anxiety symptoms (akathisia?) and decreased sleepiness after COVID-19, symptoms that lasted a long time. At this point, I believe that caffeine should be necessary for COVID-19 and that clinical studies should be carried out to clarify whether caffeine can be part of the drugs indicated for the treatment of COVID-19, both concerning systemic and neuropsychiatric symptoms.

With each new attempt to reduce the FiO2* of patients during extubating assessment, a new inflammatory wave and behavioural changes, whether agitation or drowsiness, delay the extubating process and, in the wards, with each new attempt to decrease oxygen flow of that inducing pain and worsening of inflammatory parameters with the increase in LDH lactic dehydrogenase, indicating that there is an anaerobic state.

Thus, it is increasingly evident that hypoxemia can intensify neuropsychiatric symptoms and that current GUIDELINES do not contemplate the specifics that we should consider having fewer neuropsychiatric symptoms, for example, avoiding the extubating process. We also have these problems because we have patients who worsen after hospital discharge, with a further worsening of the inflammatory cycle. The indication of rest for at least 30 days and reassessed on a case-by-case basis should be routine.

Thus, I reinforce that severe neuropsychiatric symptom are being promoted by adenosine production, indicating a sustained state of hypoxemia and inflammation1–4.

*FiO2: The fraction of inspired oxygen, corrected denoted with a capital "I", is the molar or volume fraction of oxygen in the inhaled gas. Medical patients with breathing difficulties receive oxygen-enriched air, which means a FIO₂ higher than atmospheric.
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Some systemic symptoms caused by adenosine
facial flushing
difficulty breathing
chest pain
heart attack
lightheadedness
dizziness
tingling in arms
numbness
nausea
low blood pressure (hypotension)
irregular heartbeat (palpitations)
apprehension
head pressure
chest pain
blurred vision
burning sensation
heaviness in arms, neck and back pain
metallic taste
tightness in throat
pressure in groin
sweating
hyperventilation
prolonged flat line
elevated heart rate
rhythm disturbance (ventricular fibrillation)
transient increase in blood pressure
slow heart rate
irregular heartbeats (atrial fibrillation)
cardiac failure
infusion site pain
hypersensitivity
abnormal heart rhythm (torsades de pointes)
seizure
sudden difficulty breathing (bronchospasm)





Figure 3 A. Metabolic stress and hypoxemia inducing and sustaining adenosine production. Adenosine is produced by inducing genes that are turned on in hypoxemic environments. The acidic environment due to anaerobic cell respiration will cause cell death and release adenosine systemically. The central nervous system has the same idea regarding hypoxemia inducing adenosine, and this fact may help to explain why patients worsen their neurological status. Figure 3 B. Box is showing systemic symptoms caused by the action of adenosine.
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