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Abstract

Background/Objectives: Intranasal carboxymethyl-p-glucan (CMBG)-resveratrol repre-
sents an innovative therapeutic approach for upper airway diseases, combining antimi-
crobial, anti-inflammatory, antioxidant, immunomodulatory, and antiallergic properties.
Despite growing preclinical and clinical evidence, consensus on its clinical applications
remains poorly defined. To establish evidence-based recommendations for the clinical use
of intranasal CMBG-resveratrol through a multidisciplinary Delphi Consensus process.
Methods: A two-round Delphi Consensus was conducted. In the first round, an expert
board prepared, reviewed, and validated 22 statements based on current scientific evi-
dence from preclinical and clinical studies. In the second round, 38 multidisciplinary ex-
perts evaluated each statement using a 5-point Likert scale (from 5 = strongly agree to 1 =
strongly disagree). Consensus was defined as 280% agreement (scores 4 + 5). Results: All
22 statements achieved consensus (range: 83-100%). Strong agreement (=90%) was
reached for statements regarding the pathophysiological rationale (infection-inflamma-
tion-oxidative stress cycle), resveratrol’s pleiotropic mechanisms of action, the role of
CMBG in enhancing stability and bioavailability, and clinical efficacy in respiratory infec-
tions and allergic rhinitis. The mean scores ranged from 4.2 to 4.9, indicating high expert
agreement across all domains. Conclusions: This multidisciplinary Delphi Consensus
provides evidence-based recommendations for the use of intranasal CMBG-resveratrol to
manage upper airway diseases, particularly respiratory infections and allergic rhinitis.
The formulation’s multitarget approach addresses the complex pathophysiology of these
conditions through simultaneous antimicrobial (mainly antiviral), anti-inflammatory, and
immunomodulatory effects.
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1. Introduction

Upper airway diseases, including respiratory infections and allergic rhinitis, repre-
sent a significant global health burden affecting millions of individuals worldwide. These
conditions share complex pathophysiological mechanisms involving immune system ac-
tivation, inflammatory responses, and oxidative stress, creating self-perpetuating cycles
that amplify disease severity and duration [1,2]. The management of these conditions re-
quires therapeutic approaches that simultaneously address multiple pathogenic path-
ways.

Resveratrol (3,5,4-trihydroxy-trans-stilbene) is a non-flavonoid polyphenol that
functions as a phytoalexin, produced naturally by plants in response to pathogen attacks
and environmental stress [3]. This defensive nature underlies its remarkable pleiotropic
biological activities, including antimicrobial (mainly antiviral), anti-inflammatory, antiox-
idant, immunomodulatory, and antiallergic properties [4,5]. These multifaceted mecha-
nisms make resveratrol a promising therapeutic candidate for upper airway diseases.
However, oral resveratrol exhibits poor bioavailability due to rapid metabolism and lim-
ited absorption, necessitating high doses that may cause adverse effects [6,7]. To overcome
these limitations, an innovative intranasal formulation combining trans-resveratrol with
carboxymethyl-f-glucan (CMBG) has been developed [8]. The CMBG serves dual func-
tions: it enhances resveratrol stability and solubility in aqueous solutions while exerting
immunomodulatory effects as a biological response modifier [9,10]. This combination en-
ables effective topical delivery to the nasal mucosa with controlled release, optimizing
therapeutic efficacy while minimizing systemic exposure. At the molecular level, the com-
bination of CMBG and resveratrol acts through complementary and synergistic mecha-
nisms. Resveratrol exerts antiviral activity primarily through inhibition of viral replication
and suppression of NLRP3 inflammasome activation; anti-inflammatory effects via NF-
kB pathway inhibition and reduced pro-inflammatory cytokine production; antioxidant
activity through reactive oxygen species (ROS) scavenging; immunomodulatory effects
via SIRT1 deacetylase activation; and antiallergic activity through mast cell stabilization
and reduction in type 2 inflammation markers. CMBG, beyond its role as a bioadhesive
carrier that enhances resveratrol stability, aqueous solubility, and controlled mucosal re-
lease, exerts its own immunomodulatory activity as a biological response modifier, in-
cluding induction of trained immunity through epigenetic reprogramming of innate im-
mune cells. This mechanistic complementarity provides the scientific rationale for the
combination formulation.

Preclinical studies have demonstrated that CMBG-resveratrol maintains long-term
stability, inhibits rhinovirus replication, reduces pro-inflammatory cytokine expression
(IL-6, IL-8, RANTES), and decreases ICAM-1 expression on epithelial cells [11,12]. ICAM-
1 plays a critical role in both allergic inflammation, where it facilitates eosinophil infiltra-
tion, and viral infections, serving as the primary receptor for rhinoviruses [13,14]. Subse-
quently, several controlled clinical trials have evaluated intranasal CMBG-resveratrol in
children and adults with respiratory infections, allergic rhinitis, and post-surgical recov-
ery, demonstrating consistent efficacy and safety [15-17].

Despite this growing body of evidence, comprehensive consensus recommendations
for the clinical use of intranasal CMBG-resveratrol remain poorly defined. The Delphi
method represents a well-established approach for achieving expert consensus on clinical
topics where evidence requires interpretation and integration into practice
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recommendations [18]. This structured process enables multidisciplinary experts to sys-
tematically evaluate scientific evidence, facilitating the development of evidence-based
clinical guidance.

The present iterative initiative aimed to establish multidisciplinary consensus on the
clinical use of intranasal CMBG-resveratrol through a rigorous two-round Delphi process.
The first round involved an expert board that prepared, developed, and validated state-
ments based on current scientific evidence. The second round engaged multidisciplinary
experts who evaluated these statements to determine the level of agreement. This consen-
sus provides clinicians with evidence-based recommendations for incorporating intrana-
sal CMBG-resveratrol into the management of upper airway diseases.

2. Methods
2.1. Study Design

This study employed an iterative two-round Delphi consensus methodology to es-
tablish evidence-based recommendations for the clinical use of intranasal CMBG-resvera-
trol. The Delphi technique is a structured communication method that relies on a panel of
experts to achieve convergence of opinion on specific issues through iterative rounds of
questionnaires [19]. This approach is particularly valuable when empirical evidence re-
quires expert interpretation and integration into clinical practice guidelines. So, the Delphi
process is a systematic approach to gathering and consolidating expert opinions, ensuring
a robust foundation for clinical recommendations.

2.2. First Round: Expert Board Statement Development

The first round involved an expert board composed of eight specialists in allergology,
immunology, pediatrics, otorhinolaryngology, pulmonology, and microbiology. This
multidisciplinary panel conducted a comprehensive review of the current scientific liter-
ature on resveratrol, CMBG, and their combination delivered intranasally. The literature
review encompassed preclinical studies investigating molecular mechanisms, pharmaco-
kinetic properties, and in vitro efficacy, as well as clinical trials evaluating therapeutic
outcomes in various upper airway conditions.

Based on this evidence synthesis, the expert board developed 22 statements covering
five key domains: pathophysiological rationale for upper airway diseases, resveratrol’s
mechanisms of action, the role of CMBG in formulation optimization, preclinical evidence,
and clinical efficacy (Table 1). Each statement was carefully formulated to reflect current
scientific understanding while maintaining clinical relevance. The expert board achieved
unanimous agreement on all 22 statements, confirming their scientific validity and clinical
applicability. These five domains guided the expert board’s comprehensive assessment
and the formulation of statements.

Table 1. Domains and statements included in the multidisciplinary Delphi Consensus on the use of

CMBG-Resveratrol in clinical practice and relevant answers.

Statement

% Agreement Mean Median
(Scores 4 +5) (SD) (IQR)

Pathophysiological Rationale

(1) Every acute infectious process activates the immune system and triggers an inflam-

matory response. These phenomena are aimed at eliminating the pathogen and restor-
ing homeostasis. However, in conditions of defective immune function, the inflamma- 100% 4.8 (0.4)
tory reaction can progress, worsening the infection, and, if uncontrolled, can even

5
(4-5)

evolve into a condition of hyperinflammation, sustained by a cytokine storm.
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(2) The inflammatory reaction that follows an infection also generates oxidative stress, 100% 49 (0. 2)5
which in turn, if left unchecked, amplifies and maintains the inflammatory state. (5-5)
(3) Respiratory allergic diseases are characterized by activation of the immune system 5
oriented toward polarization 2. This immunological balance promotes type 2 inflam- 100% 4.8 (0.4) (5-5)
mation, characterized by eosinophil infiltration.
(4) Type 2 allergic inflammation also generates oxidative stress, which in turn ampli- 5
fies allergic inflammation. A biomarker of oxidative stress in type 2 inflammationis  93% 4.7 (0.3) (4-5)
alveolar FeNO.
(5) Allergic individuals, having type 2 polarization, are more susceptible to respiratory 5
infections, which are also more severe and longer lasting than in non-allergic individ- 97% 4.6 (0.6) (4-5)
uals.
(6) Allergic subjects have an overexpression of ICAM-1 adhesion molecules, which, on
the one hand, explain the inflammatory infiltrative phenomena and, on the other 979% 46 (0. 5)5
hand, justify the increased susceptibility to infections, as ICAM-1 is the main receptor (4-5)
for most rhinoviruses.
(7) Both respiratory infections and respiratory allergies are characterized by a vicious 5
cycle involving activation of the immune system, an inflammatory response, and oxi- 97% 4.7 (0.5) (5-5)
dative stress.
(8) Type 2 infection and inflammation are conditions that, in their acute phase, tend to __. 5
. 97% 4.7 (0.5)
amplify each other. (5-5)
Mechanisms of Action
(9) Resveratrol is a polyphenol that, being a phytoalexin, is produced by plants in re- 979% 46 (0 6)5
sponse to various stimuli, especially of microbial origin, to defend the plant itself. T (4-5)
(10) Resveratrol exerts its defensive capacity through various mechanisms of action, 5
including antimicrobial (especially antiviral) activity, antioxidant activity, immuno-  93% 4.6 (0.6) (4-5)
modulatory activity, anti-inflammatory activity, and anti-allergic activity.
(11) Thanks to this pleiotropic activity, resveratrol can be used advantageously in clin- 949, 430 9)4.5
ical practice for various diseases. T (4-5)
(12) When taken orally, resveratrol has poor systemic bioavailability, so very high 87% 42 (0.9) 4
doses must be used, which can easily cause side effects. (4-5)
(13) Formulations have been designed and developed that provide adequate stability __ 4.5
e . . 93% 4.3 (0.6)
and solubility in order to ensure clinically relevant efficacy even at low doses. (4-5)
CMBG-Resveratrol Formulation
(14) The addition of the bioadhesive mucopolymer carboxymethyl-f-glucan (CMBG)
to resveratrol results in a series of chemical-physical characteristics that allow it to be 93% 440 6)4'5
delivered to the mucous membranes, thus enabling controlled release. This makes the T (4-5)
compound suitable for nasal administration.
(15) The intranasal route of the CMBG-resveratrol compound may be a suitable option
for managing respiratory infections, especially those of viral etiology, and respiratory 90% 4.6 (0.7) (4-5)
allergic diseases.
(16) Carboxymethyl-B-glucan has two functions: one is to stabilize and make resvera- 5
trol available topically, and the other is to stimulate the immune system (typical of ~ 90% 4.5(0.7) (4-5)
glucans), also activating “Trained Immunity.”
Preclinical Evidence
(17) A series of preclinical in vitro studies have demonstrated that this formulation is 939% 43(0.8) 4.5
stable, water-soluble, and suitable for nebulization. (4-5)
(18) These preclinical studies confirmed antiviral and anti-inflammatory activity, in- o 5
. . . . 97% 4.6 (0.5)
cluding through reduced expression of ICAM-1 and pro-inflammatory cytokines. (4-5)
Clinical Evidence
(19) A series of controlled clinical studies has demonstrated the ability of the CMBG- 5
resveratrol combination to improve the clinical course of respiratory infections, espe- 87% 4.5(0.7) (4-5)

cially those of a viral nature.
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(20) These clinical studies have shown that the combination of CMBG and resveratrol

can also prevent infections, especially viral infections, in individuals with recurrent ~ 87% 4.3(0.9) ? 4-5)
respiratory infections.

(21) A clinical study has demonstrated the ability of the CMBG-resveratrol combina- 4
tion to reduce symptoms in patients with allergic rhinitis, while also reducing type 2 90% 4.3 (0.7) (4-5)
inflammation.

(22) The CMBG-resveratrol complex may also be useful in the post-operative course of 3% 420 7)4
endonasal surgery. T (4-5)

2.3. Second Round: Multidisciplinary Expert Evaluation

The second round engaged 38 experts from multiple medical specialties, selected
based on their scientific background, clinical expertise and experience in managing upper
airway diseases. The expert panel included allergologists, immunologists, pediatricians,
otorhinolaryngologists, and general practitioners. This diverse composition ensured com-
prehensive evaluation from various clinical perspectives.

Each expert independently evaluated all 22 statements using a 5-point Likert scale: 5
= strongly agree, 4 = agree, 3 = neither agree nor disagree, 2 = disagree, 1 = strongly disa-
gree. Experts were provided with supporting scientific references for each statement to
facilitate informed evaluation. The questionnaire was administered electronically to en-
sure standardized data collection and maintain expert anonymity, using the web platform
SurveyMonkey (https://it.surveymonkey.com).

2.4. Consensus Definition and Statistical Analysis

Consensus was defined a priori as 280% agreement, calculated as the proportion of
experts rating a statement as 4 or 5 on the Likert scale. This threshold is consistent with
established Delphi methodology standards [20]. For each statement, we calculated the
percentage agreement (scores 4 + 5), the mean score, and the standard deviation (SD). De-
scriptive statistics were used to summarize expert responses across all statements and do-
mains. In addition to percentage agreement, mean score, and standard deviation, a semi-
quantitative analysis was performed for each statement, including calculation of the me-
dian score, interquartile range (IQR), and frequency distribution of each response cate-
gory [1-5].

The consensus process did not require a third round, as all statements achieved the
predefined consensus threshold in the second round. Results were analyzed to identify
areas of strongest agreement and to characterize the overall level of expert consensus re-
garding the clinical use of intranasal CMBG-resveratrol.

To provide a more granular characterization of expert agreement, a semi-quantitative
analysis was performed using the full Likert scale distribution (1 = strongly disagree to 5
= strongly agree) for each statement. For each statement, the frequency distribution of each
response category, the median score, and the interquartile range (IQR) were calculated
and are reported in the updated Table 1. Median scores were 5 (strongly agree) for 18 out
of 22 statements, and 4 (agree) for the remaining 4 statements (Statements 12, 13, 17, 21,
and 22), reflecting the strong positive skew of the distribution. IQR values were consist-
ently narrow (4-5 for all statements, and 5-5 for Statements 2, 3, 7, and 8), confirming the
strong convergence of expert opinion across all domains. Scores of 1 (strongly disagree)
were recorded for only 3 statements (Statements 4, 12, 17, and 20), each by a single expert,
indicating minimal dissent. These findings corroborate the high percentage agreement
and mean scores reported above, and further support the robustness of the consensus
achieved.
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2.5. Ethical Considerations

This consensus study involved expert opinion evaluation and did not include patient
data or interventions. The study was conducted in accordance with principles of scientific
integrity and transparency. Regarding the clinical studies cited in this manuscript, all
were conducted in Italy and received approval from the relevant Institutional Ethics Com-
mittees, as documented in each original publication. These studies were conducted within
the regulatory framework applicable to CE-marked medical devices (EU MDR 2017/745)
and were not performed under an Investigational New Drug (IND) application, as the
CMBG-resveratrol formulation is marketed in Italy as a medical device.

3. Results

3.1. Overview of Consensus Achievement

All 22 statements achieved the predefined consensus threshold of 280% agreement in
the second round of the Delphi process (Figures 1-3). The percentage of agreement ranged
from 83% to 100%, with mean scores ranging from 4.2 to 4.9 on the 5-point Likert scale.
Standard deviations were consistently low (0.2-0.9), indicating strong convergence of ex-
pert opinion across all domains. These results demonstrate robust multidisciplinary con-
sensus supporting the clinical use of intranasal CMBG-resveratrol for the treatment of up-
per airway diseases.

3.2. Pathophysiological Rationale (Statements 1-8)

The statements addressing the pathophysiological basis of upper airway diseases
achieved exceptionally high consensus. Statement 1, describing how acute infectious pro-
cesses activate the immune system and trigger inflammatory responses that can progress
to hyperinflammation, achieved 100% agreement with a mean score of 4.8 (SD 0.4). Simi-
larly, Statement 2, addressing the role of oxidative stress in amplifying inflammatory re-
sponses following infection, achieved 100% agreement with a mean score of 4.9 (SD 0.2),
the highest across all statements. Statements 3 and 4 addressed allergic respiratory dis-
eases and type 2 inflammation. Statement 3, describing type 2 immune polarization and
eosinophil infiltration in allergic diseases, achieved 100% agreement (mean 4.8, SD 0.4).
Statement 4, linking type 2 allergic inflammation to oxidative stress and identifying frac-
tional exhaled nitric oxide (FeNO) as a biomarker, achieved 93% agreement (mean 4.7, SD
0.3). The relationship between allergy and infection susceptibility was addressed in State-
ments 5 and 6. Statement 5, indicating that allergic individuals experience more frequent,
severe, and prolonged respiratory infections due to type 2 polarization, achieved 97%
agreement (mean 4.6, SD 0.6). Statement 6, explaining ICAM-1 overexpression in allergic
subjects and its dual role in inflammatory infiltration and increased infection susceptibil-
ity, achieved 97% agreement (mean 4.6, SD 0.5). Statements 7 and 8 synthesized the path-
ophysiological concepts. Statement 7, describing the vicious cycle involving immune ac-
tivation, inflammation, and oxidative stress in both infections and allergies, achieved 97%
agreement (mean 4.7, SD 0.5). Statement 8, noting that type 2 infection and inflammation
amplify each other during the acute phase, also achieved 97% agreement (mean 4.7, SD
0.5).

3.3. Resveratrol: Mechanisms of Action (Statements 9-13)

Statements addressing resveratrol’s properties and mechanisms achieved a strong
consensus. Statement 9, defining resveratrol as a phytoalexin produced by plants for de-
fense against microbial stimuli, achieved 97% agreement (mean 4.6, SD 0.6). Statement 10,
describing resveratrol’s pleiotropic activities, including antimicrobial, antioxidant, im-
munomodulatory, anti-inflammatory, and antiallergic effects, achieved 93% agreement
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STATEMENT 1

STATEMENT 4

=50)

(mean 4.6, SD 0.6). Statement 11 concerning the potential use in clinical practice achieved
94% agreement (mean 4.3, SD 0.9). Statement 12, addressing the limitation of poor oral
bioavailability requiring high doses that may cause side effects, achieved 87% agreement
(mean 4.2, SD 0.9). Statement 13, describing the development of formulations ensuring
adequate stability and solubility for clinical efficacy at low doses, achieved 93% agreement
(mean 4.3, SD 0.6).

STATEMENT 2 STATEMENT 3

STATEMENTS STATEMENT &
=J% o

STATEMENT 7
4%

W Completely disagree
¥ Disagree

Partly agree

Agree
W Completely agree

Figure 1. Statements 1-7 agreement scores.

3.4. CMBG-Resveratrol Formulation (Statements 14-16)

Statements addressing the CMBG-resveratrol formulation achieved a strong consen-
sus. Statement 14, describing how CMBG addition provides chemical-physical character-
istics enabling mucosal delivery with controlled release suitable for nasal administration,
achieved 93% agreement (mean 4.4, SD 0.6). Statement 15, proposing intranasal CMBG-
resveratrol as a suitable option for managing respiratory infections, especially viral and
allergic diseases, achieved 90% agreement (mean 4.6, SD 0.7). Statement 16, describing
CMBG'’s dual functions of stabilizing resveratrol for topical availability and stimulating
the immune system, including trained immunity, achieved 90% agreement (mean 4.5, SD
0.7). These results confirm expert recognition of CMBG’s critical role in optimizing
resveratrol delivery and enhancing therapeutic efficacy through its own immunomodula-
tory properties.

https://doi.org/10.3390/jcm15083087


https://doi.org/10.3390/jcm15083087

J. Clin. Med. 2026, 15, 3087

8 of 18

STATEMENT 8
=175

2275}

STATEMENT N

STATEMENT 14

STATEMENT S STATEMENT 10
=7

4

STATEMENT 12 STATEMENT 13
=4

STATEMENT 15

M Completely disagree
Disagree
Partly agree
Agree

W Completely agree

Figure 2. Statements 8-15 agreement scores.

3.5. Preclinical Evidence (Statements 17-18)

The preclinical evidence statements achieved high consensus. Statement 17, confirm-
ing that in vitro studies demonstrated formulation stability, water solubility, and suitabil-
ity for nebulization, achieved 93% agreement (mean 4.3, SD 0.8). Statement 18, describing
preclinical confirmation of antiviral and anti-inflammatory activity through reduced
ICAM-1 expression and pro-inflammatory cytokines, achieved 97% agreement (mean 4.6,
SD 0.5). These results indicate strong expert acceptance of the preclinical foundation sup-
porting clinical translation of intranasal CMBG-resveratrol. The strong consensus on
Statement 18 particularly underscores the recognition of mechanistic evidence linking for-
mulation properties to therapeutic effects.

3.6. Clinical Evidence (Statements 19-22)

The clinical efficacy statements achieved consensus ranging from 83% to 90%. State-
ment 19, confirming that controlled clinical studies demonstrated CMBG-resveratrol’s
ability to improve the clinical course of respiratory infections, especially viral, achieved
87% agreement (mean 4.5, SD 0.7). Statement 20, indicating that clinical studies demon-
strated infection-prevention capability, particularly for viral infections, in individuals
with recurrent respiratory infections, achieved 87% agreement (mean 4.3, SD 0.9). State-
ment 21, describing clinical demonstration of symptom reduction in allergic rhinitis pa-
tients with concurrent reduction in type 2 inflammation, achieved 90% agreement (mean
4.3, SD 0.7). Statement 22, proposing utility in post-operative recovery following endo-
nasal surgery, achieved 83% agreement (mean 4.2, SD 0.7), representing the lowest
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STATEMENT 16

STATEMENT 13

consensus level among all statements, though still exceeding the predefined threshold.
The clinical efficacy statements, while achieving consensus, showed slightly lower agree-
ment rates and higher standard deviations than pathophysiological and mechanistic state-
ments. This pattern likely reflects a more limited clinical evidence base than preclinical
data, as well as the inherent variability in clinical practice across the diverse expert panel.

No statement failed to achieve consensus, and no third Delphi round was required.
The consistently low standard deviations across all statements indicate strong conver-
gence of expert opinion, supporting the robustness of these consensus recommendations.

STATEMENT 17 STATEMENT 18
=15 =)7 =37

STATEMENT 20 STATEMENT 21

STATEMENT 22

M Completely disagree
Disagree
Partly agree
Agree

W Completely agree

Figure 3. Statements 15-22 agreement scores.

4. Discussion

This multidisciplinary Delphi Consensus achieved robust agreement across all 22
statements addressing the clinical use of intranasal CMBG-resveratrol for upper airway
diseases. It is important to contextualize these findings within the appropriate regulatory
and evidentiary framework. The intranasal CMBG-resveratrol formulation is currently
marketed in Italy as a CE-marked medical device under EU MDR 2017/745, and has been
commercially available for several years. However, it should be explicitly noted that
resveratrol is not approved as a pharmaceutical agent for intranasal use, and CMBG is not
approved as a pharmaceutical excipient for intranasal administration. The safety and ef-
ficacy of this combination for upper airway application have not been established through
Phase III randomized controlled trials meeting regulatory drug approval standards. The
present Delphi consensus, while grounded in published preclinical and clinical evidence,
represents expert opinion and should be interpreted as exploratory and hypothesis-gen-
erating rather than as established clinical guidelines. The findings are intended to provide
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clinicians with a structured synthesis of current evidence and to identify priorities for fu-
ture research, including adequately designed, controlled clinical trials. The unanimous
achievement of consensus thresholds, with agreement ranging from 83% to 100% and
mean scores from 4.2 to 4.9, demonstrates strong expert support for this therapeutic ap-
proach. The consensus encompasses the pathophysiological rationale, molecular mecha-
nisms, formulation optimization, preclinical evidence, and clinical efficacy, providing
comprehensive evidence-based recommendations for clinical practice. A recent review on
the subject served as the reference for this initiative [21].

4.1. Pathophysiological Rationale and Multitarget Approach

The exceptionally high consensus on pathophysiological statements (93-100% agree-
ment) confirms expert recognition of the complex interplay between infection, inflamma-
tion, and oxidative stress in upper airway diseases. This understanding is critical because
it establishes the scientific foundation for multitarget therapeutic approaches. The vicious
cycle involving immune activation, inflammatory responses, and oxidative stress ampli-
fication creates self-perpetuating disease processes that single-target therapies may inad-
equately address [22,23]. The strong consensus on these concepts validates the rationale
for interventions like CMBG-resveratrol that simultaneously target multiple pathogenic
mechanisms.

4.2. Molecular Mechanisms of Resveratrol and CMBG

The high consensus on resveratrol’s pleiotropic mechanisms (93-97% agreement) re-
flects expert appreciation of its multitarget therapeutic potential. In particular, resveratrol
exerts: (i) antimicrobial activity, particularly against viruses, addresses the infectious trig-
ger of upper airway inflammation [24]; (ii) anti-inflammatory effects, mediated through
NF-«B pathway inhibition and reduced pro-inflammatory cytokine production, dampen
the inflammatory cascade [25,26]; (iii) antioxidant properties, neutralizing reactive oxygen
and nitrogen species, breaking the oxidative stress-inflammation cycle [27,28]; (iv) im-
munomodulatory effects, including SIRT1 activation and trained immunity enhancement,
optimize host defense responses [29,30]; and (v) antiallergic activity through mast cell sta-
bilization and reduced type 2 inflammation addresses allergic components of upper air-
way disease [31,32]. This multitarget profile distinguishes resveratrol from conventional
single-mechanism therapies. While antibiotics address bacterial infections and corticoster-
oids suppress inflammation, neither adequately addresses the full spectrum of pathogenic
mechanisms in upper airway diseases. Resveratrol’s ability to simultaneously target in-
fection, inflammation, oxidative stress, immune dysfunction, and allergic responses pro-
vides a more comprehensive therapeutic approach aligned with disease pathophysiology.

4.3. Formulation Optimization: The Role of CMBG

The strong consensus on CMBG'’s role (90-93% agreement) highlights expert recog-
nition that formulation optimization is essential for translating resveratrol’s biological ac-
tivities into clinical efficacy. The poor oral bioavailability of resveratrol, resulting from
rapid metabolism and limited absorption, has historically limited its therapeutic applica-
tion [33,34]. High oral doses required to achieve therapeutic tissue concentrations increase
the risk of adverse effects and reduce patient compliance. The CMBG-resveratrol formu-
lation addresses these limitations through multiple mechanisms, including an enhanced
resveratrol stability in aqueous solutions, preventing degradation and maintaining bio-
logical activity [8]; increased water solubility by the carboxymethylation of -glucan, so
enabling effective topical delivery [35]; prolonged mucosal contact, as CMBG provides
bioadhesive properties that prolong mucosal contact time, facilitating controlled release
and sustained therapeutic effects [36]; immunomodulatory activity, as CMBG itself
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exhibits immunomodulatory activities as a biological response modifier, contributing ad-
ditional therapeutic benefits beyond its carrier function [10,37].

The concept of trained immunity, referenced in Statement 16, represents an emerging
immunological paradigm with significant therapeutic implications. Trained immunity de-
scribes the enhanced responsiveness of innate immune cells following initial stimulation,
mediated through epigenetic reprogramming [38]. (3-glucans are potent inducers of
trained immunity, enhancing macrophage and natural killer cell responses to subsequent
challenges [39]. This mechanism may explain the preventive effects of CMBG-resveratrol
observed in clinical studies of recurrent respiratory infections, where treatment reduced
infection frequency and severity [16,40].

The intranasal route of administration offers additional advantages for the treatment
of upper airway diseases. Topical delivery achieves high local concentrations at the site of
pathology while minimizing systemic exposure and potential adverse effects [41]. The na-
sal mucosa provides rapid absorption and direct access to the respiratory tract, enabling
prompt therapeutic action. Furthermore, intranasal administration bypasses first-pass he-
patic metabolism, improving bioavailability compared to oral routes [42].

4.4. Preclinical and Clinical Evidence

The high consensus on preclinical evidence (93-97% agreement) and clinical efficacy
(83-90% agreement) demonstrates expert confidence in the translational pathway from
laboratory research to clinical application. Preclinical studies established that CMBG-
resveratrol inhibits rhinovirus replication, reduces pro-inflammatory cytokine expression
(IL-6, IL-8, RANTES), and decreases ICAM-1 expression on epithelial cells [11,12]. These
mechanistic findings directly correlate with clinical outcomes observed in controlled trials.
The reduction in ICAM-1 expression merits particular attention due to its dual signifi-
cance in upper airway diseases. ICAM-1 serves as the primary receptor for major group
rhinoviruses, which cause the majority of common colds [43]. Decreased ICAM-1 expres-
sion reduces viral binding and entry, explaining the antiviral clinical effects. Simultane-
ously, ICAM-1 functions as an adhesion molecule facilitating leukocyte recruitment to in-
flamed tissues [44]. In allergic rhinitis and conjunctivitis, ICAM-1 upregulation promotes
eosinophil infiltration, amplifying type 2 inflammation [45]. By reducing ICAM-1 expres-
sion, CMBG-resveratrol simultaneously addresses both infectious and allergic compo-
nents of upper airway inflammation.

Clinical trials have demonstrated consistent efficacy across diverse patient popula-
tions and clinical scenarios. In children with acute rhinopharyngitis and recurrent respir-
atory infections, CMBG-resveratrol significantly reduced symptom severity and rescue
medication use compared to saline control [15]. In children with persistent allergic rhinitis
and frequent infections, treatment reduced nasal and bronchial symptoms, fever duration,
cough frequency, bronchodilator use, and school absence [16]. In infants with acute res-
piratory infections, CMBG-resveratrol reduced nasal symptom severity [17]. In children
with recurrent respiratory infections, treatment reduced wheezing episodes, hospitaliza-
tions, and the need for oral corticosteroids [40]. In children with seasonal allergic rhinitis,
CMBG-resveratrol treatment improved symptoms and decreased on-demand antihista-
mine use [46]. In adults with persistent allergic rhinitis, intranasal resveratrol improved
symptoms and quality of life while significantly reducing IgE, IL-4, TNF-a, and eosinophil
levels, with efficacy comparable to intranasal budesonide [47]. These findings confirm that
CMBG-resveratrol addresses both symptomatic and inflammatory components of allergic
disease.

The slightly lower consensus on clinical efficacy statements (83-90%) compared to
pathophysiological and mechanistic statements (93—-100%) likely reflects several factors.
First, the clinical evidence base, while growing, remains more limited than preclinical data,
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with relatively few published randomized controlled trials. Second, clinical outcomes in-
herently exhibit greater variability than laboratory measurements due to patient hetero-
geneity, differences in disease severity, and diverse treatment protocols. Third, expert
clinical experience varies across patient populations and practice settings. Nevertheless,
all clinical efficacy statements achieved consensus, supporting the clinical utility of
CMBG-resveratrol across multiple indications.

4.5. Safety Profile and Tolerability

The safety and local tolerability of intranasal CMBG-resveratrol have been evaluated
across all published clinical trials, encompassing both pediatric and adult populations. In
all studies, the formulation was well tolerated, with no serious adverse events reported.
Local tolerability in the upper airways was specifically assessed in each trial, and no clin-
ically significant local irritation, mucosal toxicity, or other adverse local effects were ob-
served. Follow-up durations ranged from short-term acute treatment periods (approxi-
mately 10 days for acute respiratory infections) to longer preventive treatment periods (3—-
6 months for recurrent infections). Safety data were collected across diverse age groups,
including infants, preschool children, school-age children, and adults, with no age-specific
safety concerns identified. A comprehensive review of the safety profile of intranasal
CMBG-resveratrol across all published studies has recently been published [21], to which
the reader is referred for detailed safety data. These findings support the favorable toler-
ability profile of the formulation; however, long-term safety data and systematic pharma-
covigilance studies remain limited and represent an important priority for future research.

4.6. Regulatory Status and Evidentiary Framework

The regulatory status of the CMBG-resveratrol formulation warrants explicit discus-
sion. In Italy and the European Union, the product is classified and marketed as a medical
device under EU MDR 2017/745, which requires demonstration of safety and performance
prior to CE marking. This classification is distinct from pharmaceutical drug approval,
which requires demonstration of efficacy and safety through controlled clinical trials un-
der regulatory oversight (e.g., IND application in the USA, CTA in the EU). All clinical
studies cited in this manuscript were conducted within the medical device regulatory
framework and received approval from the relevant Institutional Ethics Committees in
Italy, as documented in each original publication. It should be noted that the available
clinical evidence, while consistent and promising, derives primarily from relatively small
controlled trials, predominantly in pediatric populations. The evidence base does not yet
meet the standards required for pharmaceutical drug approval. Therefore, the recommen-
dations emerging from this Delphi consensus should be interpreted as expert-informed,
evidence-based guidance to support clinical decision-making, while explicitly acknowl-
edging the need for larger, adequately powered, randomized controlled trials to defini-
tively establish the safety and efficacy of intranasal CMBG-resveratrol for upper airway
diseases.

4.7. Clinical Implications and Practical Recommendations

This consensus provides evidence-based guidance for incorporating intranasal
CMBG-resveratrol into clinical practice for upper airway diseases, as schematically repre-
sented in Figure 1.

For respiratory infections, particularly viral infections, CMBG-resveratrol may rep-
resent a rational therapeutic option that simultaneously targets multiple pathogenic
mechanisms. The formulation may be particularly valuable for patients with recurrent
respiratory infections, where its preventive effects through trained immunity induction
offer advantages beyond acute symptom management.
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For allergic rhinitis, CMBG-resveratrol may provide a multi-mechanistic approach
that targets both allergic inflammation and the increased infection susceptibility charac-
teristic of allergic patients. The reduction in type 2 inflammation markers, including IgE,
IL-4, and eosinophils, demonstrates disease-modifying effects beyond symptomatic relief.
The comparable efficacy to intranasal corticosteroids observed in one study, combined
with the favorable safety profile, suggests CMBG-resveratrol may serve as an alternative
or adjunctive therapy, particularly for patients seeking natural treatment options or expe-
riencing corticosteroid-related adverse effects [47].

The consensus on post-surgical applications, while achieving the lowest agreement
level (83%), indicates expert recognition of potential utility in this setting [48]. Post-oper-
ative inflammation and infection risk represent significant concerns following endonasal
surgery. CMBG-resveratrol’s combined anti-inflammatory and antimicrobial properties,
along with its potential wound-healing effects mediated by (3-glucan, provide a rational
basis for post-surgical use. However, the lower consensus level suggests that additional
clinical evidence would strengthen recommendations in this indication.

This Delphi Consensus exhibits several methodological strengths. The two-round
Delphi process followed established methodology with predefined consensus thresholds.
The multidisciplinary expert panel of specialists ensured diverse clinical perspectives and
comprehensive evaluation. The systematic development of statements based on current
scientific evidence provided a solid foundation for expert evaluation. The achievement of
consensus across all statements without requiring a third round demonstrates strong con-
vergence of expert opinion.

However, several limitations warrant consideration. First, the Delphi method relies
on expert opinion rather than direct empirical evidence, although all statements were
grounded in published scientific data. Second, the clinical evidence base for CMBG-
resveratrol, while growing, remains more limited than preclinical data, as reflected in the
slightly lower consensus on clinical efficacy statements. Third, most clinical trials have
been conducted in pediatric populations, with fewer studies in adults. Fourth, long-term
efficacy and safety data remain limited, although available studies report favorable safety
profiles. Fifth, the optimal dosing regimens, treatment duration, and patient selection cri-
teria require further investigation through additional clinical trials.

On the other hand, this Delphi Consensus contributes to the growing recognition that
complex diseases characterized by multiple pathogenic mechanisms may benefit from
multitarget therapeutic approaches. The traditional pharmaceutical paradigm emphasiz-
ing single-target specificity, while valuable for many conditions, may prove insufficient
for diseases involving intricate pathophysiological networks. Upper airway diseases ex-
emplify this complexity, with infection, inflammation, oxidative stress, immune dysfunc-
tion, and allergic responses interacting in self-amplifying cycles. Therapeutic strategies
addressing multiple mechanisms simultaneously, as demonstrated by CMBG-resveratrol,
align more closely with disease pathophysiology and may achieve superior clinical out-
comes compared to single-target interventions. The integration of natural compounds
with established biological activities into evidence-based clinical practice represents an
important trend in modern medicine. Resveratrol, derived from plants and consumed in
various foods, exhibits a favorable safety profile supported by extensive preclinical and
clinical data. The development of optimized formulations, such as CMBG-resveratrol, that
overcome bioavailability limitations while preserving biological activity demonstrates
how pharmaceutical science can enhance the therapeutic potential of natural compounds.
This approach bridges traditional natural medicine and modern evidence-based practice,
offering patients effective treatment options grounded in rigorous scientific evaluation.
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5. Conclusions

This multidisciplinary Delphi Consensus achieved robust agreement across all 22
statements addressing the clinical use of intranasal CMBG-resveratrol for upper airway
diseases, with consensus ranging from 83% to 100% and mean scores from 4.2 to 4.9. The
unanimous achievement of consensus thresholds demonstrates strong expert support for
this therapeutic approach across pathophysiological rationale, molecular mechanisms,
formulation optimization, preclinical evidence, and clinical efficacy domains. Figures 4
and 5 summarize the key recommendations from the Delphi Consensus. The CMBG for-
mulation plays a critical role in translating resveratrol’s biological activities into clinical
efficacy by enhancing stability, solubility, and bioavailability while providing additional
immunomodulatory effects through trained immunity induction. The intranasal route of
administration optimizes local therapeutic concentrations while minimizing systemic ex-
posure, offering advantages for the management of upper airway disease. In addition,
resveratrol displays a relevant antiviral activity (mainly against influenza virus, respira-
tory syncytial virus, rhinovirus, and MERS-CoV) through different mechanisms, includ-
ing inhibition of replication, NLRP3 inflammasome activation, promotion of autophagy
processes, and activation of Sirtuin 1 deacetylase [21,49].

KEY RECOMMENDATIONS FROM THE DELPHI CONSENSUS

® Enhances resveratrol stability and solubility

* Provides bioadhesive properties for prolonged mucosal contact
* Enables controlled release and sustained therapeutic effects
o Contributes additional immunomodulatory effects

¢ Optimizes intranasal delivery with high local concentrations
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Figure 4. Key recommendations from the Delphi Consensus.

Therefore, this multidisciplinary Delphi consensus provides expert-supported, evi-
dence-informed guidance on the potential clinical use of intranasal CMBG-resveratrol in
upper airway diseases. It is important to emphasize that these findings are exploratory
and hypothesis-generating in nature: resveratrol is not approved as a pharmaceutical
agent for intranasal use, and the available clinical evidence, while promising, has not yet
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been established through large-scale, adequately powered randomized controlled trials.
The formulation is currently marketed in Italy as a CE-marked medical device. The pre-
sent consensus identifies priorities for future research, including the need for well-de-
signed, controlled clinical trials to definitively characterize the safety, efficacy, optimal

dosing, and patient selection criteria for this multitarget therapeutic approach.

KEY RECOMMENDATIONS FROM THE DELPHI CONSENSUS

Ideal
Consensus: A nta

P :
First-line option for viral upper BZ100% B;ﬁeon;u;  Children and adults with recurrent

respiratory infections, particularly viral respiratory infections
common cold * Patients with allergic rhinitis seeking

Preventive therapy for patients with 0 0 o 7 natural treatment options
recurrent  respiratory infections (=4 RESPIRATORY. /- o Allergic patients with frequent respiratory
episodes/year) INFECTIONS : N infections (dual pathology)

Reduces symptom severity, duration, and need  CUECEEREIEE SRR i /. e Patients experiencing inadequate response fo
for rescue medications conventional therapies

Decreases risk of complications including wheezing « Individuals seeking 1o reduce medication burden
and lower respiratory involvement

Recommended dosing: 1-2 sprays per nostril, 2-4 times
daily during acute phase

Preventive dosing: 1-2 sprays per nostril, 1-2 times daily CLINICAL
during high-risk periods RECOMMENDATIONS
FORINTRANASAL
CMBG-RESVERATROL

Effective for both seasonal and persistent allergic rhinitis
Reduces nasal symptoms (congestion, rhinorrhea,
sneezing, itching)

Decreases type 2 inflammation markers (g, IL-4,
eosinophils)

e Enhances resveratrol stability and solubility in
aqueous solutions

Reduces need for on-demand antihistamines

mild-to-moderate disease
Adjunctive therapy with conventional —  SOTEETEEIRIEIEIEETEEEE R AR e (Contributes additional immunomodulatory
treatments for severe disease
Recommended dosing: 2 sprays per
nostril, 2-3 times daily

e Provides bioadhesive properties for prolonged
mucosal contact

e Enables controlled release and sustained
therapetic effects

used as monotherapy for

effects beyond carrier function

® Optimizes intranasal delivery with high
local concentrations

Consensus: Consensus:

Figure 5. Key recommendations from the Delphi Consensus.

Author Contributions: Conceptualization, G.C.; Methodology, G.C., G.B., LL.M.,, PM., MM.d.G,,
O.R, M.G. and A.V; Validation, M.M.d.G.; Investigation, G.A.R.; Data curation, G.B., P.M., G.AR,,
O.R, M.G. and A.V,; Writing —original draft, G.C.; Writing—review and editing, G.C.; Supervision,
L.L.M. All authors contributed to the study conception and design. Material preparation, data col-
lection and analysis were performed by all authors. The first draft of the manuscript was written by
[G.C.] and all authors commented on previous versions of the manuscript. All authors have read

and agreed to the published version of the manuscript.
Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable. This consensus study involved expert opin-

ion evaluation and did not include patient data or interventions.

Informed Consent Statement: Not applicable. This consensus study involved expert opinion eval-

uation and did not include patient data or interventions.

Data Availability Statement: The original contributions presented in this study are included in the
article. Further inquiries can be directed to the corresponding author.

https://doi.org/10.3390/jcm15083087


https://doi.org/10.3390/jcm15083087

J. Clin. Med. 2026, 15, 3087 16 of 18

Acknowledgments: The authors would thank all the experts (Caterina Anania, Rachele Antignani,
Silvia Arlati, Maria Elisabetta Baldassarre, Elena Bortoletti, Francesco Paolo Brunese, Fabio Cardi-
nale, Lorenzo Cresta, Giovanni Cristalli, Renato Cutrera, Cesare Cutrone, Domenico De Maria, Fa-
bio Decimo, Giuseppe di Cara, Stefano Di Girolamo, Mario Di Gioacchino, Antonio Di Marco, Giulio
Dinardo, Piero Gianiorio, Roberto Gussago, Amelia Licari, Giuseppe Marchese, Valeria Merlino,
Matteo Naso, Roberta Olcese, Dario Palini, Diego Peroni, Giorgio Piacentini, Michele Piazza, Clau-
dia Salmaso, Francesca Salvioni, Chiara Savoldi, Annamaria Sorlini, Cristina Taccola, Maria Angela
Tosca, Chiara Trincianti, Alfonso Maria Varricchio, and Alberto Villani), who participated in the
Delphi Consensus process for their valuable contributions and insights. Their expertise and dedica-

tion were essential to the successful completion of this study.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.

10.

11.

12.

13.

14.

15.

16.

Yang, G.; Wan, P.; Zhang, Y.; Tan, Q.; Qudus, M.S;; Yue, Z.; Luo, W.; Zhang, W.; Ouyang, J.; Li, Y.; et al. Innate Immunity,
Inflammation, and Intervention in HBV Infection. Viruses 2022, 14, 2275.

Abudalo, R.A; Alqudah, A.M.; Roarty, C.; Athamneh, R.Y.; Grieve, D.J. Oxidative stress and inflammation in COVID-19: Po-
tential application of GLP-1 receptor agonists. Eur. Rev. Med. Pharmacol. Sci. 2023, 27, 6459-6471.

Khattar, S.; Khan, S.A.; Zaidi, S.A.A.; Darvishikolour, M.; Farooq, U.; Naseef, P.P.; Kurunian, M.S.; Khan, M.Z.; Shamim, A,;
Khan, M.M.U,; et al. Resveratrol from Dietary Supplement to a Drug Candidate: An Assessment of Potential. Pharmaceuticals
2022, 15, 957.

Ke, J.; Li, M.T; Xu, S.; Ma, ].; Liu, M.Y.; Han, Y. Advances for pharmacological activities of Polygonum cuspidatum — A review.
Pharm. Biol. 2023, 61, 177-188.

Lai, ].Y.; Fan, X.L.; Zhang, H.B.; Wang, S.C.; Wang, H.; Ma, X.; Zhang, Z.-Q. Polygonum cuspidatum polysaccharide: A review
of its extraction and purification, structure analysis, and biological activity. |. Ethnopharmacol. 2024, 331, 118079.

Walle, T. Bioavailability of resveratrol. Ann. N. Y. Acad. Sci. 2011, 1215, 9-15.

Boocock, D.J.; Faust, G.E.; Patel, K.R.; Schinas, A.M.; Brown, V.A.; Ducharme, M.P.; Booth, T.D.; Crowell, J.A.; Perloff, M.;
Gescher, A.].; et al. Phase I dose escalation pharmacokinetic study in healthy volunteers of resveratrol, a potential cancer chem-
opreventive agent. Cancer Epidemiol. Biomark. Prev. 2007, 16, 1246-1252.

Francioso, A.; Mastromarino, P.; Restignoli, R.; Boffi, A.; d’"Erme, M.; Mosca, L. Improved Stability of trans-Resveratrol in Aque-
ous Solutions by Carboxymethylated (1,3/1,6)-B-D-Glucan. |. Agric. Food Chem. 2014, 62, 1520-1525.

Xu, C,; Wang, F.; Guan, S.; Wang, L. beta-Glucans obtained from fungus for wound healing: A review. Carbohydr. Polym. 2024,
327, 121662.

De Marco Castro, E.; Calder, P.C.; Roche, H.M. beta-1,3/1,6-Glucans and Immunity: State of the Art and Future Directions. Mol.
Nutr. Food Res. 2021, 65, €1901071.

Mastromarino, P.; Capobianco, D.; Cannata, F.; Nardis, C.; Mattia, E.; De Leo, A.; Restignoli, R.; Francioso, A.; Mosca, L. Resvera-
trol inhibits rhinovirus replication and expression of inflammatory mediators in nasal epithelia. Antivir. Res. 2015, 123, 15-21.
Francioso, A.; Cossi, R.; Fanelli, S.; Mastromarino, P.; Mosca, L. Studies on Trans-Resveratrol/Carboxymethylated (1,3/1,6)-3-d-
Glucan Association for Aerosol Pharmaceutical Applications. Int. J. Mol. Sci. 2017, 18, 967.

Ciprandi, G.; Buscaglia, S.; Pesce, G.; Pronzato, C.; Ricca, V.; Parmiani, S.; Bagnasco, M.; Canonica, G.W. Minimal persistent
inflammation is present at mucosal level in patients with asymptomatic rhinitis and mite allergy. J. Allergy Clin. Immunol. 1995,
96, 971-979.

Papi, A.; Papadopoulos, N.G.; Stanciu, L.A.; Bellettato, C.M.; Pinamonti, S.; Degitz, K.; Holgate, S.T.; Johnston, S.L. Reducing
agents inhibit rhinovirus-induced up-regulation of the rhinovirus receptor intercellular adhesion molecule-1 (ICAM-1) in res-
piratory epithelial cells. FASEB ]. 2002, 16, 1934-1936.

Varricchio, A.M.; Capasso, M.; Della Volpe, A.; Malafronte, L.; Mansi, N.; Varricchio, A.; Ciprandi, G. Resveratrol plus carbox-
ymethyl-f3-glucan in children with recurrent respiratory infections: A preliminary and real-life experience. Ifal. |. Pediatr. 2014,
40, 93.

Miraglia Del Giudice, M.; Maiello, N.; Decimo, F.; Capasso, M.; Campana, G.; Leonardi, S. Resveratrol plus carboxymethyl-p-
glucan may affect respiratory infections in children with allergic rhinitis. Pediatr. Allergy Immunol. 2014, 25, 724-728.

https://doi.org/10.3390/jcm15083087


https://doi.org/10.3390/jcm15083087

J. Clin. Med. 2026, 15, 3087 17 of 18

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Baldassarre, M.E.; Di Mauro, A.; Labellarte, G.; Pignatelli, M.; Fanelli, M.; Schiavi, E.; Mastromarino, P.; Capozza, M.; Panza, R.;
Laforgia, N. Resveratrol plus carboxymethyl-B-glucan in infants with common cold: A randomized double-blind trial. Heliyon
2020, 6, e03814.

Hasson, F.; Keeney, S.; McKenna, H. Research guidelines for the Delphi survey technique. ]. Adv. Nurs. 2000, 32, 1008-1015.
Hsu, C.C.; Sandford, B.A. The Delphi technique: Making sense of consensus. Pract. Assess. Res. Eval. 2007, 12, 1-8.

Diamond, LR; Grant, R.C.; Feldman, B.M.; Pencharz, P.B.; Ling, S.C.; Moore, A.M.; Wales, P.W. Defining consensus: A system-
atic review recommends methodologic criteria for reporting of Delphi studies. ]. Clin. Epidemiol. 2014, 67, 401-409.

Ciprandi, G.; Tosca, M.A. Intranasal resveratrol plus carboxymethyl-3-glucan: A promising option in clinical practice. Biomole-
cules 2026, 16, 285.

AlBloushi, S.; Al-Ahmad, M. Exploring the immunopathology of type 2 inflammatory airway diseases. Front. Immunol. 2024,
15, 1285598.

Damle, V.G.; Wu, K.; Arouri, D.J.; Schirhag], R. Detecting free radicals post viral infections. Free Radic. Biol. Med. 2022, 191, 8-
23.

Burkard, M.; Piotrowsky, A.; Leischner, C.; Detert, K.; Venturelli, S.; Marongiu, L. The Antiviral Activity of Polyphenols. Mol.
Nutr. Food Res. 2025, 69, e70042.

Meng, T.; Xiao, D.; Muhammed, A.; Deng, J.; Chen, L.; He, J. Anti-Inflammatory Action and Mechanisms of Resveratrol. Mole-
cules 2021, 26, 229.

Watroba, M.; Szukiewicz, D. Anti-Inflammatory Properties of Resveratrol. Int. |. Mol. Sci. 2025, 26, 11710.

Santos, J.A.; de Carvaho, G.S.; Oliveira, V.; Raposo, N.R.; da Silva, A.D. Resveratrol and analogues: A review of antioxidant
activity and applications to human health. Recent Pat. Food Nutr. Agric. 2013, 5, 144-153.

Rana, A.; Samtiya, M.; Dhewa, T.; Mishra, V.; Aluko, R.E. Health benefits of polyphenols: A concise review. ]. Food Biochem.
2022, 46, €14264.

Huang, C; Jiang, S.; Gao, S.; Wang, Y.; Cai, X,; Fang, ].; Yan, T.; Wan, C.; Cai, Y. Sirtuins: Research advances on the therapeutic
role in acute kidney injury. Phytomedicine 2022, 101, 154122.

Santos, L.; Benitez-Rosendo, A.; Bresque, M.; Camacho-Pereira, J.; Calliari, A.; Escande, C. Sirtuins: The NAD(+)-Dependent
Multifaceted Modulators of Inflammation. Antioxid. Redox Signal. 2023, 39, 1185-1208.

Debinska, A.; Sozanska, B. Dietary Polyphenols —Natural Bioactive Compounds with Potential for Preventing and Treating
Some Allergic Conditions. Nutrients 2023, 15, 4823.

Civelek, M.; Bilotta, S.; Lorentz, A. Resveratrol Attenuates Mast Cell Mediated Allergic Reactions: Potential for Use as a
Nutraceutical in Allergic Diseases? Mol. Nutr. Food Res. 2022, 66, 2200170.

Fiod Riccio, B.V.; Fonseca-Santos, B.; Colerato Ferrari, P.; Chorilli, M. Characteristics, Biological Properties and Analytical Meth-
ods of Trans-Resveratrol: A Review. Crit. Rev. Anal. Chem. 2020, 50, 339-358.

Pando, D.; Matos, M.; Gutiérrez, G.; Pazos, C. Formulation of resveratrol entrapped niosomes for topical use. Colloids Surf. B
Biointerfaces 2015, 128, 398-404.

Vetvicka, V.; Volny, T.; Saraswat-Ohri, S.; Vashishta, A.; Vancikova, Z.; Vetvickova, J. Glucan and resveratrol complex —Possi-
ble synergistic effects on immune system. Biomed. Pap. Med. Fac. Palacky Univ. Olomouc 2007, 151, 41-46.

Francioso, A.; Mastromarino, P.; Masci, A.; d’"Erme, M.; Mosca, L. Chemistry, Stability and Bioavailability of Resveratrol. Med.
Chem. 2014, 10, 237-245.

Mironczuk-Chodakowska, I.; Kujawowicz, K.; Witkowska, A.M. Beta-Glucans from Fungi: Biological and Health-Promoting
Potential in the COVID-19 Pandemic Era. Nutrients 2021, 13, 3960.

Netea, M.G.; Dominguez-Andrés, J.; Barreiro, L.B.; Chavakis, T.; Divangahi, M.; Fuchs, E.; Joosten, L.A.B.; van der Meer, ]J W.M,;
Mhlanga, M.M.; Mulder, W.].M.; et al. Defining trained immunity and its role in health and disease. Nat. Rev. Immunol. 2020,
20, 375-388.

Quintin, J.; Saeed, S.; Martens, ].H.A.; Giamarellos-Bourboulis, E.J.; Ifrim, D.C.; Logie, C.; Jacobs, L.; Jansen, T.; Kullberg, B.-J.;
Wijmenga, C.; et al. Candida albicans infection affords protection against reinfection via functional reprogramming of mono-
cytes. Cell Host Microbe 2012, 12, 223-232.

Indolfi, C.; Mignini, C.; Valitutti, F.; Bizzarri, I.; Dinardo, G.; Klain, A.; del Giudice, M.M.; Di Cara, G. Effects of Nasal Solution
Incorporating Resveratrol and Carboxymethyl-3-Glucan in Preschool Non-Atopic Children with Wheezing. Nutrients 2024, 16,
2197.

Varricchio, A.; Presutti, L.; La Mantia, I.; Ciprandi, G. Inter-societal Delphi Consensus on the topical nasal treatments in Italy.
Multidiscip. Respir. Med. 2024, 19, 991.

https://doi.org/10.3390/jcm15083087


https://doi.org/10.3390/jcm15083087

J. Clin. Med. 2026, 15, 3087 18 of 18

42.

43.

44.

45.

46.

47.

48.

49.

Pires, A.; Fortuna, A.; Alves, G.; Falcao, A. Intranasal drug delivery: How, why and what for? J. Pharm. Pharm. Sci. 2009, 12, 288—
311.

Greve, ].M.; Davis, G.; Meyer, A.M.; Forte, C.P.; Yost, S.C.; Marlor, C.W.; Kamarck, M.E.; McClelland, A. The major human
rhinovirus receptor is ICAM-1. Cell 1989, 56, 839-847.

Canonica, G.W.; Ciprandi, G.; Pesce, G.P.; Buscaglia, S.; Paolieri, F.; Bagnasco, M. ICAM-1 on epithelial cells in allergic subjects:
A hallmark of allergic inflammation. Int. Arch. Allergy Immunol. 1995, 107, 99-102.

Ciprandi, G.; Buscaglia, S.; Pesce, G.; Villaggio, B.; Bagnasco, M.; Canonica, G.W. Allergic subjects express intercellular adhesion
molecule-1 (ICAM-1 or CD54) on epithelial cells of conjunctiva after allergen challenge. J. Allerqy Clin. Immunol. 1993, 91, 783
792.

Miraglia Del Giudice, M.; Maiello, N.; Capristo, C.; Alterio, E.; Capasso, M.; Perrone, L.; Ciprandi, G. Resveratrol plus carbox-
ymethyl-f3-glucan reduces nasal symptoms in children with pollen-induced allergic rhinitis. Curr. Med. Res. Opin. 2014, 30, 1931—
1935.

Lv, C; Zhang, Y.; Shen, L. Preliminary Clinical Effect Evaluation of Resveratrol in Adults with Allergic Rhinitis. Int. Arch. Allergy
Immunol. 2018, 175, 231-236.

Frari, V.; Capuano, F.; Micera, A.; Greco, F.; Salvinelli, F. The potential role of trans-resveratrol/carboxymethylated (1.3/1.6)-3-
d-glucan minimizing symptoms and improve healing after functional endoscopic sinus surgery. Eur. Rev. Med. Pharmacol. Sci.
2020, 24, 12395-12399.

Rossi, G.A.; Sacco, O.; Capizzi, A.; Mastromarino, P. Can Resveratrol-Inhaled Formulations Be Considered Potential Adjunct
Treatments for COVID-19? Front. Immunol. 2021, 12, 670955.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual au-

thor(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to

people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/jcm15083087


https://doi.org/10.3390/jcm15083087

