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A B S T R A C T

To date, the spread of SARS-CoV-2 infection is increasing worldwide and represents a primary healthcare
emergency. Although the infection can be asymptomatic, several cases develop severe pneumonia and acute
respiratory distress syndrome (ARDS) characterized by high levels of pro-inflammatory cytokines, primarily
interleukin (IL)-6. Based on available data, the severity of ARDS and serum levels of IL-6 are key determinants
for the prognosis.

In this scenario, available in vitro and in vivo data suggested that myo-inositol is able to increase the synthesis
and function of the surfactant phosphatidylinositol, acting on the phosphoinositide 3-kinase (PI3K)-regulated
signaling, with amelioration of both immune system and oxygenation at the bronchoalveolar level. In addition,
myo-inositol has been found able to decrease the levels of IL-6 in several experimental settings, due to an effect
on the inositol-requiring enzyme 1 (IRE1)-X-box-binding protein 1 (XBP1) and on the signal transducer and
activator of transcription 3 (STAT3) pathways. In this scenario, treatment with myo-inositol may be able to
reduce IL-6 dependent inflammatory response and improve oxygenation in patients with severe ARDS by SARS-
CoV-2. In addition, the action of myo-inositol on IRE1 endonuclease activity may also inhibit the replication of
SARS-CoV-2, as was reported for the respiratory syncytial virus. Since the available data are extremely limited, if
this potential therapeutic approach will be considered valid in the clinical practice, the necessary future in-
vestigations should aim to identify the best dose, administration route (oral, intravenous and/or aerosol neb-
ulization), and cluster(s) of patients which may get beneficial effects from this treatment.

Background

Pulmonary surfactant (PS) is a surface-active lipoprotein complex
(phospho-lipoprotein) produced and secreted by type II alveolar cells,
which plays a key role to allow proper oxygenation at the alveolar
hydrophobic-hydrophilic interface [1]. On the one hand, PS reduces
alveolar surface tension during respiration and, on the other hand,
plays a key role as a defense mechanism against inhaled pathogens [2].
From the biochemical point of view, PS consists of lipids and proteins.

Lipid component of surfactant is mainly represented by phospholi-
pids, which are primarily composed by the dipalmitoyl-phosphati-
dylcholine, with unsaturated phosphatidylcholine, phosphatidylgly-
cerol (PG), and phosphatidylinositol representing lesser components.
Neutral lipids and cholesterol are also present. Overall, dipalmitoyl-
phosphatidylcholine, unsaturated phosphatidylcholine, and PG are the

most abundant surface-active phospholipids in mature lungs, re-
presenting almost the 96% of the lipid component. Phosphatidylcholine
molecules, characterized by saturated fatty acid chains, form almost
85% of the lipids in the surfactant and are organized in a monolayer in
the liquid film lining the alveolus, which lowers the surface tension of
that film [3]. PG represents about 11% of the lipids in the surfactant
and has the function to fluidize the lipid monolayer at the interface due
to the unsaturated fatty acid chains. The lipid component of surfactant
is mainly assembled and packaged for secretion into secretory orga-
nelles called lamellar bodies into the type II alveolar cells, which obtain
the components for these lipids by diffusion from the blood stream.

The protein component of surfactant includes the hydrophobic
surfactant proteins (SPs)-B and -C, and the hydrophilic SPs-A and -D
[4]. In the alveoli, these proteins are organized with the lipid compo-
nents in mono- and multilayered aggregate membranes as micelles [5].
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SP-A helps to regulate surfactant secretion and uptake; SP-B and SP-C
facilitate adsorption and spreading of phospholipids on the liquid film
lining of the alveoli. SP-D may play a role in surfactant reuptake and
recycling. Additionally, SPs also regulate inflammatory responses and
interact with the adaptive immune response. As a consequence, sur-
factant degradation or inactivation may contribute to enhanced sus-
ceptibility to lung inflammation and infection [6].

The proteins and lipids that form the surfactant have both hydro-
philic and hydrophobic regions, which have a specific organization in
the surfactant film to mediate the air–water interface at the alveolar
surface. The hydrophilic head groups of phospholipids and the hydro-
philic regions of proteins interact with water, and the hydrophobic tails
and regions are facing towards the air. With this organization, the
surfactant film reduces the surface tension, avoiding alveolar and lung
collapse at the end of expiration, then preventing atelectasis, but also
increases pulmonary compliance by recruiting collapsed airways.

Indeed, surface tension acts as “collapsing” force, which increase
with the reduction of the radius of the alveoli. According to Laplace’s
law, the gas pressure (P) needed to keep equilibrium between the col-
lapsing force of surface tension (γ) and the expanding force of gas in an
alveolus of radius r is expressed as follows, keeping constant the tem-
perature and the volume of the whole system: P = 2γ/r. The normal
surface tension for water at the air–liquid interface is 70 mN/m; con-
versely, in the lungs, it is lower due to the surfactant (25 mN/m).
Nevertheless, we should consider that the surface tension decreases as
temperature increases, because cohesive forces decrease with an in-
crease of molecular thermal activity, and so it may be influenced by
pathological conditions such as fever.

Moreover SPs, making variable weak bonds with lipid components
by holding them longer when the interface is compressed, allow to
modulate the surface tension based on the alveolar diameter. As a
consequence, the surface tension varies according to the volume of air
in the lungs, with the surface tension usually lower than at equilibrium
during ventilation. At the end of the expiration, compressed surfactant
phospholipid molecules decrease the surface tension to very low, near-
zero levels. This protects lungs from atelectasis at low volumes but, at
the same time, prevents time tissue damage at high volumes [7,8]. PS
greatly reducing surface tension, reduces the pressure difference needed
to allow the lung to inflate, increases compliance, and allows the lungs
to inflate much more easily, thereby reducing the work of breathing. In
addition to maintain airway patency, the airway surfactant is expected
to facilitate particle transport, decrease shear forces, and improve host
resistance [9].

In this context, myo-inositol an myo-inositol-1-phosphate interact
with SP-D. Specifically, the inositol ring binds the lectin calcium in the
usual C-lectin mode, with two vicinal equatorial ring oxygens co-
ordinating the calcium ion [10] and, in this way, contribute to the
stability of surfactant pool sizes. Moreover, it orchestrates the inter-
conversion between ultrastructural aggregate forms of the surfactant
[11]. In addition, the correct molecular conformation of surfactant, due
to the abovementioned complexes, allows robust aggregation and op-
sonization when binding microbial surfaces, stimulating a direct in-
duction of microbial permeability and growth arrest [12].

As previously summarized [13–16], pathways initiated by either G
protein-linked receptors or receptors linked directly or indirectly to
tyrosine kinases phospholipase C (PLC) [17], determine the hydrolyzes
of phosphatidylinositol (4,5)-bisphosphate to form 1,4,5-triphosphate
(InsP3) and 1,2-diacylglycerol. In addition, PLC can be activated by
lipid products of phosphoinositide 3-kinases (PI3Ks) [18]. Robust data
suggested that SP-A induces Ca2+ mobilization by activating these
pathways involving PLC [19]. In this view, the activation of PI3K(s) has
paramount importance as an upstream signaling molecule involved in
SP-A up-regulation of PS and contributes to surfactant homeostasis at
the alveolar level.

The hypothesis

Treatment with myo-inositol may be able to reduce IL-6 dependent
inflammatory response and improve oxygenation in patients with se-
vere ARDS by SARS-CoV-2. In addition, the action of myo-inositol on
inositol-requiring enzyme 1 (IRE-1) endonuclease activity may also
inhibit the replication of SARS-CoV-2.

Evaluation of the hypothesis

Evidence for inositol treatment in neonatal acute respiratory distress
syndrome

Abnormalities in PS composition and/or reduced surfactant synth-
esis have been described namely in respiratory distress syndrome [20]
(RDS, formerly known as hyaline membrane disease) in the infants, as
well as in many similar illnesses [21]. Indeed, the absence (as well as
the inadequacy) of PS in the liquid film lining of alveoli causes an in-
crease in surface tension and alveolar collapse [22]. If not treated, such
atelectasis causes an increased work of breathing, intrapulmonary
shunting, ventilation-perfusion mismatch, hypoxia, and eventual re-
spiratory failure. Surfactant deficiency is mainly due to immaturity in
fetal lung and can be predicted by analysis of PS in amniotic fluid, even
if current available tests suffer for a lack of sensitivity (sensitivity
ranging from 30 to 70%, whereas specificity is significantly high, ran-
ging from 95 to 99%) [23,24]. Ontogeny of PS is tightly coupled to the
length of the pregnancy, reaching a critical phase in the latest months,
for the PS maturation occurs very close to term [25]. The risk of RDS
decreases with increasing gestational age: 60% of babies born at fewer
than 28 weeks’ gestation, 30% of babies born between 28 and 34 weeks’
gestation, and fewer than 5% of babies born after 34 weeks’ gestation
develop RDS [26]. Acute respiratory distress syndrome (ARDS) has also
been observed in adults, associated with different diseases [27]. ARDS
usually requires mechanical ventilation and is characterized by an in-
flammatory condition of the airway epithelium, which involves apop-
tosis, recruitments of immune cells from the circulation, and protein
extravasation of blood proteins into the airways [28]. In this scenario,
surfactant replacement therapy has been found beneficial in the early
phase of neonatal ARDS (nARDS), due to prematurity, congenital
pneumonia, sepsis, meconium aspiration syndrome, bile aspiration, or
pulmonary hemorrhage [29].

First attempts in RDS treatment have been made with glucocorti-
coids and other anti-inflammatory drugs [30]. These preliminary trials
demonstrated that such compounds may, to some extent, protect pre-
mature infants from RDS, but only if they are given before birth
[31,32]. With the advent of therapies for RDS, including antenatal
steroids and surfactant replacement therapy, mortality from RDS has
decreased from nearly 100% to less than 10% in recent years [33]. Yet,
many foetuses do not respond to glucocorticoids, particularly foetuses
from multiple pregnancies [34]. Additionally, glucocorticoid-based
treatment is still controversial given that glucocorticoid inhibits cell
growth and tissue differentiation, thus eventually impairing alveolar
maturation [35]. Natural and synthetic surfactant preparations exist,
and both are effective in the treatment and prevention of RDS. Natural
surfactants are derived from animal lungs (bovine or porcine) and
contain phospholipids with SP-B and SP-C; first-generation synthetic
surfactants contain only phospholipids without proteins [36]. A Co-
chrane meta-analysis comparing natural surfactant to first-generation
synthetic surfactant confirmed that greater early improvement in the
requirement for ventilator support, fewer pneumothoraxes, and fewer
deaths associated with animal derived surfactant extract treatment.
There is also a marginal decrease in the risk of bronchopulmonary
dysplasia when using natural surfactant [37]. Although natural sur-
factants appear to be associated with higher rates of intraventricular
haemorrhage, grade 3 and 4 intraventricular hemorrhage rates are not
increased. The conclusion of this meta-analysis is that natural
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surfactants are the more desirable choice over the first-generation
synthetic surfactants, which is likely due to the inclusion of the SPs in
the natural surfactant. Exogenous natural surfactant given at birth of
shortly after birth, expands the lung and ameliorates RDS, with a de-
crease in both neonatal mortality (by 45–55%) and pulmonary air lack
syndromes (pneumothorax and interstitial emphysema). Composition
of exogenous surfactant is of critical importance. Indeed, presence of
SP-B and SP-C proteins is mandatory for surfactant activity, and their
presence allows to attain better clinical results (and lower neonatal
mortality), than that obtained with synthetic, protein-free surfactant
[38]. Nevertheless, surfactant replacement therapy is severely ham-
pered in the case of inflammation of the airway epithelium, which
causes accelerated surfactant metabolism [28]. Failure of surfactant
replacement therapy is associated with prolonged mechanical ventila-
tion and this leads to secondary damage to the neonatal lung by in-
duction fibrosis and collapse of alveolar-capillary in the distal areas of
the lungs [39].

In human infants with RDS, a premature drop in serum inositol le-
vels predicts a more severe course [40]. Inositol supplementation in-
creases the saturated phosphatidylcholine/sphingomyelin ratio in the
surfactant of newborns and produces a rise in serum inositol con-
centration. In humans, free inositol levels in sera from preterm neonates
are 2–20 times higher than the levels in maternal or adult sera [41,42].
Consistently, human milk has a high concentration of inositol, with
preterm milk being the richest source, and studies in newborns suggest
an endogenous synthesis of inositol during fetal life. Infants who are
breast fed have higher serum inositol levels compared to those that are
not at 1–2 weeks of life [43].

Robust evidence from animal models already suggested that inositol
addition in in vitro condition increases the synthesized amount of sur-
factant phosphatidylinositol by fetal type II cells [44]. Addition of in-
ositol supplement [45] to the feeds of glucocorticoid-treated pregnant
rabbits is able to increase surfactant levels in alveolar lavage from fe-
tuses [46]. In this model, myo-inositol decreased betamethasone-in-
duced inhibition of lung growth and potentiated the hormone-induced
increase in alveolar space saturated phosphatidylcholine; furthermore,
when lung explants from 26-day-old fetuses were grown in the presence
of dexamethasone and thyroxine, the addition of myo-inositol switched
the acidic surfactant phospholipid from phosphatidylglycerol to phos-
phatidylinositol and further increased the incorporation of surfactant-
associated saturated phosphatidylcholine; finally, myo-inositol in-
creased the incorporation of dihydro-nicotinamide-adenine dinucleo-
tide phosphate and acetate into the fatty acid moiety of surfactant
phosphatidylcholine. Consistently, myo-inositol-dependent alterations
in lipid synthesis may be induced in isolated type II pneumocytes by
manipulation of the myo-inositol concentration in the culture medium
or, as found in the Sprague-Dawley rats, by a diet supplemented with
this compound [47]. In particular, accumulating evidence suggests that
dietary inositol modifies the physiologic and biochemical response of
the immature fetal lung to pharmacologic doses of exogenous gluco-
corticoids, and that combined inositol and betamethasone treatment
produces a clear-cut improvement in compliance and decreases inter-
stitial-to-air space ratios, allowing homogenous expansion of alveoli
[48].

In this scenario, extracellular high content of myo-inositol in im-
mature fetuses provides an environment that promotes both the hor-
mone-stimulated differentiation of the lung and the production and
secretion of surfactant, with consequently improved oxygenation [49].
This may be due, at least in part, to two different reasons. On the one
hand, synthesis of phosphatidylinositol is dose-dependent and rate-
limiting by inositol levels, and the high level of this compound allows
the activation of CTP-phosphatidylcholine-cytidylyltransferase, which
catalyzes the production of surfactant phosphatidylcholine (Fig. 1)
[50,51]. On the other hand, inositol activates phosphoinositide cycle
and protein kinase C, promoting the cellular growth and differentiation
in the alveolar microenvironment in a dose-dependent fashion [52].

In infants with nARDS, the food supplementation with 40 mg/kg of
inositol every 6 h starting 48 h after birth correlated with a significant
increase in phosphatidylcholine and phosphatidylinositol and a con-
comitant significant decrease in sphingomyelin and phosphatidylserine
in the tracheal aspirate [53], confirming that surfactant synthesis and
secretion are affected by inositol levels as in the animal models. An-
other study demonstrated that, compared to placebo-treated popula-
tion, the intravenous administration of 80 mg/kilogram/day of inositol
to premature infants with nARDS, starting 4 to 12 h after birth and
subsequently every 12 h for 5 days, was associated with reduced se-
verity and mortality due to respiratory failure, increased survival rate
without bronchopulmonary dysplasia, and reduced rate of retinopathy
[54].

The safety of intravenous administration of inositol was confirmed
also in a population of extremely preterm infants. In a recent multi-
center study, Phelps et al. [55] included 76 infants who were born
between 230/7 and 296/7 gestational weeks, who were ≥ 600 g birth
weight, who had no major congenital anomalies, and who had received
no human milk or formula feedings since birth. The infants were allo-
cated between 12 h and 6 days of age to receive a single low (60 mg/kg)
or high (120 mg/kg) dose of 5% myo-inositol intravenously over 20 min
in a 1:1:1 randomization with placebo delivered in one of two volumes
to maintain masking (5% glucose). According to the data analysis, heart
rate, blood pressure, and respiration did not differ between placebo and
inositol infants at either dose, nor significant differences in adverse
events occurred between the 3 groups. From the pharmacokinetic point
of view, the central volume of distribution was 0.5115 L/kg, the
clearance was 0.0679 L/kg/h, the endogenous production was 2.67 mg/
kg/h, and the half-life was 5.22 h when modeled without the covariates.
In addition, during the first 12 h renal inositol excretion quadrupled in
the 120 mg/kg group, returning to near baseline after 48 h without any
significant diuretic side-effect.

More recently, the same authors performed another multicenter
trial [56], enrolling 125 infants with similar characteristics of the
previous study [55]. The infants were randomized to receive 5% solu-
tion of myo-inositol intravenously at neutral pH, at the doses of 10, 40,
or 80 mg/kg/day, divided q12h given over 20 min, or placebo (5%
glucose for intravenous infusion and dispensed at the equivalent var-
ious volumes to maintain masking). This further large trial found that
inositol, even at doses up to 80 mg/kg/day for 7–10 weeks, is well
tolerated and does not increase adverse events. At 80 mg/kg/day, the
pharmacokinetic analysis showed that mean serum levels reached
140 mg/L, declined after 2 weeks, converging in all groups by 6 weeks,
with a mean volume of distribution 0.657 L/kg, clearance 0.058 L/kg/
h, and half-life 7.90 h. Interestingly, in the inositol groups there were
fewer adverse events and co-morbidities compared with the placebo
group.

Potential role of inositol to counteract viral infection of the low pulmonary
tract

The endoplasmic reticulum (ER) stress response is known to play a
role in diverse biological processes including apoptosis, inflammation,
and metabolism [57]. In addition, cellular apoptosis has been shown to
be mediated by the ER stress response versus several viruses, including
the severe acute respiratory syndrome coronavirus (SARS-CoV) [58]. In
detail, the ER stress response depends on three main cascade pathways
activated by three proteins, whose upstream signals are mediated by
ER-resident transmembrane proteins: activating transcription factor 6
(ATF6), protein kinase R-like ER kinase (PERK), and IRE-1 [59]. Ac-
cording to recent pieces of evidence, IRE1 endonuclease activity has
been demonstrated involved in the inhibition of the replication of re-
spiratory syncytial virus [60]. This mechanism may be due, at least in
part, to the destabilization of phospholipid membrane homeostasis.
Indeed, ER-resident transmembrane proteins such as the protein
translocon subunit Sbh1, which form part of the unfolded protein
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response program, are prematurely degraded by membrane stiffening at
the ER [61]. Nevertheless, another study shows that influenza A viral
infection activates IRE-1, and inhibiting that pathway inhibits influenza
virus replication [62]. In this scenario, IRE-1 appears to have diame-
trically opposed effects for RSV vs influenza, and so it would be difficult
to predict how it might interact with SARS-CoV-2.

Inositol’s action on the lung cancer microenvironment and IL-6 levels

Robust epidemiological data correlated cigarette smoking to both
high-grade preinvasive bronchial lesions (i.e., moderate dysplasia, se-
vere dysplasia, and carcinoma in situ) and invasive lung cancer [63]. In
particular, smoking increases lung cancer risk 5- to 10-fold with a clear
dose–response relationship; in addition, exposure to environmental
tobacco smoke among non-smokers increases lung cancer risk by about
20% [64]. Interestingly, a diet supplemented with inositol, combined
with aerosolized budesonide, has been found to inhibit the process of
lung tumorigenesis in a dose-dependent fashion in a mouse model ex-
posed to the carcinogen benzo(a)-pyrene or 4-(methylnitrosamino)-1-
(3-pyridyl)-1-butanone [65]. In details, according to a robust in-
vestigation in this animal model, budesonide at 10 µg/kg body weight
administered by aerosol for 20 s three times a week, plus 0.3% myo-

inositol added to the diet, reduced the pulmonary tumor formation by
60%; similarly, budesonide at 25 µg/kg body weight plus 0.3% myo-
inositol added to the diet reduced it by 79% [66]. In another study, diet
containing both myo-inositol and dexamethasone resulted in an ad-
ditive effect on the inhibition by 40% of pulmonary adenoma induced
by benzo[a]pyrene in female mice [67], suggesting a potential ther-
apeutic role of the combined treatment even after the pre-cancerous
lesion formation and initiation.

The efficacy and safety of oral myo-inositol for the chemoprevention
of lung cancer was also tested and confirmed in a cohort of smokers
with persistent bronchial dysplasia, despite treatment with inhaled
budesonide [68]. In this study, after a treatment with 18 gr/die of oral
of myo-inositol mixed with juice or water divided into two doses daily,
the regression of pre-existing dysplastic lesions at repeat auto-
fluorescence bronchoscopy and biopsy was significantly increased.
More recently, the same group investigated the effects of oral myo-in-
ositol, 9 gr once/day for two weeks and then twice/day for 6 months,
on bronchial dysplasia rate, Ki-67 labeling index, blood and bronch-
oalveolar lavage fluid levels of pro-inflammatory, oxidant/anti-oxidant
biomarkers, and airway epithelial gene-expression signature for PI3K
activity [69]. Confirming the previous findings [68], the complete re-
sponse rate was higher in the group treated with oral myo-inositol

Fig. 1. Biosynthesis of phosphatidylcholine and phosphatidylinositol. Supplementation of inositol has been related to an improved production of phosphatidyli-
nositol, being it the precursor. At the same time, inositol supplementation has been related to an increased production of phosphatidylcholine by modulation of CTP-
phosphatidylcholine-cytidylyltransferase regulation with increased activity. CTP-phosphatidylcholine-cytidylyltransferase enzyme is the rate-limiting and regulated
step in the CDP-choline pathway for the synthesis of phosphatidylcholine, and it is primarily regulated by multiple post-transcriptional mechanisms that improve the
function by stabilizing the enzyme and favoring the translocation at the endoplasmic reticulum (ER) membrane.
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compared to placebo; in addition, the population who showed complete
response to this treatment, gene-expression signature reflective of PI3K
activation within the cytologically-normal bronchial airway epithelium
was significantly decreased; finally, and most importantly, oral treat-
ment with myo-inositol has been found to significantly reduce inter-
leukin (IL)-6 levels in bronchoalveolar lavage fluid.

One year later, the preliminary findings in a selected population
with bronchial dysplasia were further investigated at a molecular level
in the mouse model. In this study [70], mice with oncogenic Kras ex-
pressed in the airway epithelium (CcspCre/+; KrasLSL-G12D/+), which are
known form lung premalignant lesions in a stereotypical fashion over
the ten weeks following weaning, were raised on diets compounded
with myo-inositol. As expected, mice treated with myo-inositol diet
showed a significant decrease in the number, size, and stage of lesions
as compared to those raised on control diets. Interestingly, also in this
mouse model, there was a significant decrease in IL-6 levels at both
proteomic and cytokine analyses.

We take the opportunity to summarize the available pieces of evi-
dence suggesting that the strong reduction of IL-6 after treatment with
myo-inositol could depend on two different mechanisms that may occur
simultaneously, as we recently pointed out [71]. On the one hand, the
change in signal transducer and activator of transcription 3 (STAT3)
phosphorylation could reduce macrophage recruitment and their phe-
notype switching, with consequent reduction of IL-6-producing cell
population [72]. On the other hand, the fine-regulated cross-talk be-
tween IL and 6-mediated pathways and surfactant-derived phosphati-
dylglycerol subfractions may account for the return to the homeostasis
in the bronchoalveolar microenvironment [73–75].

These elements might have a role of paramount importance even for
the adjuvant treatment of several conditions which show increased
bronchoalveolar levels of IL-6, such as SARS-CoV-2 pneumonia [76,77].
Indeed, the infections in the upper and lower respiratory tract by novel
coronavirus-19 in humans causes a mild or highly acute respiratory
syndrome, with consequent release of pro-inflammatory cytokines (the
so-called “cytokine storm”), including IL-1β and IL-6 [78], lympho-
penia (in CD4 + and CD8 + T cells) and decreased interferon (IFN)-γ
expression in CD4 + T cells [79]. In addition, recent findings from the
Chinese population who underwent SARS-CoV-2 infection confirmed
that increased expression of IL-6 in serum is expected to predict the
severity of SARS-CoV-2 pneumonia and the prognosis of patients:
higher are the IL-6 serum levels, worse is the prognosis among sub-
clusters of infected patients [80,81]. This element appears very im-
portant, considering that the action of the inositol on the IRE1-X-box-
binding protein 1 (XBP1) pathway is able to inhibit the IL-6 production
and, in this way, reduce the prof-inflammatory cascade by activation of
the IL-6-STAT3 signaling [82–84].

Conclusions and future perspective

To date, the spread of SARS-CoV-2 infection is increasing worldwide
and represents a primary healthcare emergency. Although the infection
can be asymptomatic, several cases develop severe pneumonia and
ARDS characterized by high levels of pro-inflammatory cytokines, pri-
marily IL-6. Based on the available data, the severity of ARDS and
serum levels of IL-6 are key determinants for the prognosis of the pa-
tients.

Available robust in vitro and in vivo data suggested that myo-inositol
is able to increase the synthesized amount of surfactant phosphatidy-
linositol and its functions, ameliorating both immune defensive system
and oxygenation at the bronchoalveolar level. In addition, myo-inositol
has been found able to decrease the levels of IL-6 in several experi-
mental settings, due to a robust effect on the IRE1-XBP1 and STAT3
pathways. In this scenario, treatment with myo-inositol may be able to
reduce IL-6 dependent inflammatory response and improve oxygena-
tion in patients with severe ARDS by SARS-CoV-2. In addition, the ac-
tion of myo-inositol on IRE1 endonuclease activity may also inhibit the

replication of SARS-CoV-2, as was found for the respiratory syncytial
virus.

Since the available data are extremely limited, if this potential
therapeutic approach will be considered valid in the clinical practice,
the necessary future investigations should aim to identify the best dose,
administration route (oral, intravenous and/or aerosol nebulization),
and cluster(s) of patients which can benefit from this treatment.
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