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recurrent respiratory Background: Respiratory infections (RI) significantly burden society, mainly when there are
infection; recurrent respiratory infections (RRI). Thus, there is a need to prevent Rl in clinical prac-
immune system; tice. In this regard, the modulation of the immune system and resolution of the inflamma-
Sambucus nigra; tory cascade could represent an ideal way to prevent RI. Stimunex®gocce, a multicomponent
B-glucan Zinc; food supplement, contains Sambucus nigra extract, B-glucan, Zinc, and Vitamin D3. This study
Vitamin D; investigated its ability to prevent RRI in children using a real-world setting: the pediatric pri-
children; mary care.

real-world; Materials and methods: Two hundred and ninety-eight children with RRI were enrolled in the
primary care current study. The food supplement was randomly prescribed to 160 children with RRI daily

for 4 months (Active group); the remaining 138 children with RRI were treated only with stan-
dard therapy for Rl (Control group). The number and duration of Rl, parental perception of
symptom severity and treatment efficacy, use of medications, and school and working absence
were evaluated.

Results: Children treated with Stimunex®gocce had significantly less RI than the Control group,
both concerning upper and lower Rl (p<0.001 and 0.003, respectively) during the follow-up
period. Moreover, children in the Active group experienced shorter Rl duration during the
treatment and follow-up phases (p<0.001 for both). In addition, parents of treated children
perceived less severe symptoms and better treatment efficacy during the first and follow-up
phases (p<0.001 for all). The food supplement was well tolerated and there was no adverse
event.

Conclusions: The current real-world study demonstrated that Stimunex® gocce supplemen-
tation in children with RRI might safely prevent Rl episodes and reduce Rl duration. These
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outcomes should be highlighted as obtained during the COVID-19 pandemic era, characterized

by a dramatic reduction of RI.

© 2022 Codon Publications. Published by Codon Publications.

Introduction

Respiratory infections (RI) are the most common medical
issue in childhood. Recurrent respiratory infections (RRI)
affect pediatric morbidity and entails antibiotic use or
overuse. Antibiotics can cause common adverse events,
including rash, vomiting, and diarrhea; also, an indiscrimi-
nate use is associated with increased bacterial resistance.

The Italian Consensus on RRI has recently established
inclusion and exclusion criteria to define a child with RRI.
Inclusion criteria depend on the age and encompass: (1)
children aged 1-3 years old, with six or more Rl yearly or
two episodes of nonsevere pneumonia; (2) children aged
3-6 years old, with five or more Rl yearly or two episodes
of nonsevere pneumonia; and (3) children aged 6-12 years
old, with three or more Rl yearly or two episodes of nonse-
vere pneumonia.! Exclusion criteria include primary or sec-
ondary immunodeficiency, cystic fibrosis, primary ciliary
dyskinesia, airways malformations, and localized RRI, for
example, recurrent rhinosinusitis, otitis media, wheezing,
and pharyngotonsillitis.'

Many factors may promote and/or worsen RRI, includ-
ing age (for the relative immaturity of the immune sys-
tem), early attending at day care centers and preschool, air
and home pollution, passive tobacco smoking, low socio-
economic level, microbial biofilm, and allergy.?*

The RI treatment is generally based on antipyretic and
anti-inflammatory medications (e.g., acetaminophen and
ibuprofen) and antibiotics, although frequently prescribed
empirically and inappropriately. However, this approach
does not affect the recurrence of Rl. Consequently, pre-
vention of Rl could be a fruitful activity in managing chil-
dren with RRI.> Many substances have been proposed to
prevent RI, often leaning on immunomodulatory and anti-
inflammatory activities.® In this regard, Stimunex® gocce is
a multicomponent food supplement containing Sambucus
nigra extract, B-glucan Zinc, and Vitamin D3.

Sambucus nigra is a bush belonging to the Caprifoliaceae
family and growing in wet woods, clearings, coppice, and
hedges. The plant has small, white, pentamer, pot-like flow-
ers grouped in corymbs emitting an aromatic smell; fruits
are small drupes of black-purple color. The parts used in
the traditional medicine are represented by dry fruits and
flowers.”® The fruits contain mainly anthocyanosides, as
cyanidin-3-0-glucoside and cyanidin-3-0-sambubioside, and
lectins. The flowers are rich in flavonol glycosides, includ-
ing isoquercitroside and rutin, and triterpenes, including
ursolic acid derivatives and betulin. There is a body of
evidence that demonstrated an anti-inflammatory activity
exerted by Sambucus nigra extracts.” "

B-glucans are natural polysaccharides found in the
walls of yeasts, fungi, bacteria, algae, lichens, and food
plants, including barley and oats. S-glucans have immu-
nomodulatory activity and are employed as important

ingredients in food supplements, immunostimulants, and
potential drugs.™ Glucans are recognized by various recep-
tors, expressed by different immune cells, including mac-
rophages, monocytes, dendritic cells, and NK cells."*"> The
interaction of glucans-receptors results in stimulating the
immune system.™

Vitamin D (VD) is an essential hormone for humans as
it exerts pleiotropic effects; many cells throughout the
body express the VD receptor (VDR) and the enzyme 1a-hy-
droxylase. A relationship between VD status and the inci-
dence and the severity of Rl in children has been found in
many observational studies; in particular, the link between
severe deficiency and susceptibility to Rl is prototypically
represented by the high respiratory morbidity in children
with rickets."” Low VD status (<50 nmol/L) is an indepen-
dent risk factor for treatment failure and delayed recovery
from severe lower Rl in children.”® VD supports the innate
and adaptive immune response and plays a role in fighting
pathogens, suggesting the need to guarantee an adequate
status, particularly for patients with acute or chronic infec-
tions with profound VD deficiency. The benefit is notably
greater in those receiving daily or weekly VD without addi-
tional bolus doses."

Zinc is necessary for mounting an efficient and bal-
anced immune response, mainly against pathogens.? Zinc
also affects hematopoiesis, including differentiation and
maturation into immune cell subtypes.

Based on this background, a recent in vitro study
reported a relevant immunoregulatory activity exerted
by the multicomponent Stimunex® gocce. Stimunex® gocce
could prevent RI from acting on different steps of the
immune response. The current real-world study aimed to
evaluate the preventing activity of Stimunex® gocce in chil-
dren prone to Rl and managed in a primary care setting.

Materials and methods

Two hundred and ninety-eight children with RRI were
enrolled in the current study. A primary care pediatrician
evaluated the patients. The inclusion criteria were: (1)
age between 2 and 6 years, (2) both sexes, and (3) history
of RRI in the past years. The exclusion criteria were: (1)
congenital or acquired immunodeficiency, (2) craniofacial
abnormalities, (3) Sleep apnoea syndrome, (4) Down syn-
drome, (5) chronic disease (including metabolic disorders,
cystic fibrosis, cancer, etc.), (6) clinically relevant passive
smoking, and (7) previous (last 3 months) or current admin-
istration of drugs able to interfere with the study (e.g.,
immunomodulators, probiotics, vitamins, oligo-elements,
or systemic corticosteroids for at least two consecutive
weeks).

According to the Helsinki Conference Document and
the parents or legal tutors, the study was conducted after
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receiving complete information on the study and giving
their written informed consent to participate. The local
Ethics Committee approved the study.

All children were treated with standard treatment for
any infection that occurred during the observation period.
The children were randomly (ratio 1:1) and consecutively
subdivided into two groups at baseline. The first group was
supplemented with Stimunex® gocce 1 drop/kg/BW daily
for the first month, then for 15 consecutive days monthly
for 3 months and considered as the active group. The sec-
ond group was treated only as needed for Rl with the stan-
dard therapy and considered the control group.

Stimunex® gocce is a multicomponent food supplement,
available as an oral solution, containing Sambucus nigra
extract, standardized in polyphenols and anthocyanins,
B-glucan, Zinc, and Vitamin D3.

The primary outcome was the total number of RI
observed during the study period. Respiratory infection
was diagnosed based on the symptoms reported by the
parents, as previously described in detail.?? Briefly, the RI
diagnosis was made when at least two symptoms or fever
(axillary temperature>38°C), in addition to one other symp-
tom (see below), were present for at least 48 h. The con-
sidered symptoms were: mucopurulent rhinorrhoea, stuffy
or dripping nose or both, sore-throat, cough (dry or produc-
tive), otalgia, fever, dyspnoea, and mucopurulent phlegm.
Rl was classified as an upper respiratory infection (URI),
including common cold, rhinosinusitis, pharyngitis, otitis,
laryngitis, or lower respiratory infection (LRI), including
tracheitis, bronchitis, and pneumonia.

Secondary outcomes were: (1) the number of URI and
LRI during the study period, (2) the use of antibiotics (num-
ber of cycles), and symptomatic drugs, such as antipyretic
and anti-inflammatory medications, evaluated as number
of cycles, (3) the duration of RI, expressed in days; (4) the
severity of Rl and the effectiveness of treatments per-
ceived by the parents, measured by the visual analogue
scale (VAS) according to the methods described in a pre-
vious study,?®* and (5) the number of days lost for school
attendance or working days by the parents.

All children were visited at baseline (Visit 1), after the
4-month treatment period (Visit 2), and after a 4-month
follow-up (Visit 3). The study was conducted between
September 2020 and June 2021.

Continuous variables were summarized as mean with
standard deviation. The significance of differences between
groups was assessed with independent sample t-tests
for normally distributed variables or by Mann Whitney U
test, as appropriate. Results refer to two-tailed p-value,
alpha=0.05. All analyses were performed using SPSS® ver-
sion 25.0 (IBM Corp., USA).

Results

Table 1 reports the demographic characteristics in the two
groups at baseline (Visit 1). Globally, 298 children com-
pleted the study and were included in the statistical anal-
ysis: 160 in the active group and 138 in the control group.
The study population included 153 females and 145 males;
the mean age was 4.4 years. There was no statistical differ-
ence between the groups.

Table 1 Demographic characteristics at Visit 1.
Treatment
No Stimunex®
Total treatment gocce
Sex Female n 153 71 82
% 51.3 51.4 51.2
Male n 145 67 78
% 48.7 48.6 48.8
Age, Valid N 298 138 160
years Mean 4.4 4.4 4.4
Standard 1.75 1.73 1.77

deviation

Concerning the primary outcome, children treated
with Stimunex® gocce experienced significantly (p<0.001)
less RI than control subjects during the follow-up period,
whereas there was no difference during the treatment
period (Figure 1, Tables 2 and 3). In addition, children of
the active group had significantly fewer upper and lower
airway infections during the follow-up period (p<0.001 and
0.003, respectively), but there was no significant difference
in the first phase.

About the duration of Rl episodes, children actively
treated with the food supplement had a significantly
shorter duration of Rl both during the treatment period
and follow-up period (p<0.001 for both).

The parents of the active group children perceived less
severe symptoms of their children than parents of the con-
trol group both during the treatment phase and follow-up
phase (p<0.001 for both), as reported in Tables 2 and 3,
and Figure 2. Consistently, the parents of the active group
children perceived greater efficacy of their children’s treat-
ments than parents of the control group both during the
treatment phase and follow-up phase (p<0.001 for both), as
reported in Tables 2 and 3, Figure 2.

In addition, the assessment of intragroup changes
between Visit 2 and Visit 3 (Ais-V3) showed that children in
the active group had a lower total number of RI (p=0.001),
less URI (p<0.001), lower duration of infections (p=0.011),
and less cycles of antibiotics (p=0.002) than the control
group children (Figure 3).

About the missed school and workdays, there were
no significant differences between both groups during
the treatment period and the follow-up period (Tables 2
and 3).

No clinically relevant adverse event was reported in
children supplemented with Stimunex® gocce.

Discussion

Respiratory infections, mainly if recurrent, significantly
burden the child, family, doctor, and society. Moreover,
Rl represents the first reason for antibiotic prescription,
parental absence from work to take care of the ill child,
and frequent outpatient doctor and emergency room visits.
As a result, preventive strategies to reduce this Rl impact
are warranted.
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Figure 1 Upper left quadrant: mean total number of Rl in control and treated groups. Upper right quadrant: mean duration
(days) of Rl in the two groups. Lower left quadrant: mean number of upper Rl in control and treated groups. Lower right quadrant:
mean number of lower Rl in control and treated children. Data concerned Visit 2 and 3.

Table 2 Assessments at Visit 2.

Table 3 Assessments at Visit 3.

Treatment Treatment
No Stimunex® Stimunex®
treatment gocce No treatment gocce
Mean St.dev Mean St.dev p Mean Std.dev Mean Std.dev  p
Total number 20 1.2 1.9 170 0.13 Total number 1.8 1.31 0.9 1.03 <0.001*
of recurrent of recurrent
infections infections

Upper respiratory 1.8 116 1.7 1.66 0.18
tract infections
Lower respiratory 0.2 040 041 037 0.19
tract infections

Duration of 59 376 4.2 3.59 <0.001*
infection, days

VAS symptoms 48 2.62 3.0 2.65 <0.0071*

VAS efficacy 29 205 5.3 3.38 <o0.001*

Cycles of antibiotics 0.6 0.82 0.8 099 0.13

Cycles of antipyretics 0.6 0.63 0.5 0.53 0.97

Days of school loss 34 473 34 362 044

Days of parental job 2.3 3.07 2.0 2.51 0.67
loss

Upper respiratory 1.6 1.26 09 1.00 <0.0071*
tract infections
Lower respiratory 0.2 0.39 0.1 0.29 0.003*
tract infections

Duration of 5.2 397 2.4 296 <0.001*
infection, days

VAS symptoms 45 260 2.5 297 <0.0071*

VAS efficacy 3.3 249 6.2 3.04 <0.001*

Cycles of antibiotics 0.4 0.72 0.2 0.49 0.11

Cycles of antipyretics 0.4 0.62 0.4 0.56 0.83

Days of school loss 22 342 1.8 334 0.31

Days of parental job 1.6 2.47 1.5 3.23 0.28
loss

VAS: visual analog scale.

VAS: visual analog scale
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Figure 2 Upper quadrant: visual analog scale (VAS)
concerning the parents’ perception of symptom severity in
the two groups at Visit 2 and Visit 3. Lower quadrant: VAS
concerning the parents’ perception of treatment efficacy in
the two groups at Visit 2 and Visit 3.

Respiratory infections engage the immune system,
involving the innate and the adaptive response with
humoral and cellular signaling. An efficient immune
response should clear the pathogens and resolve the
associated inflammation. However, if the immune system
is impaired, Rl tends to recur. Therefore, manipulating
the immune response could be a therapeutic goal to pre-
vent RI.

Based on this background, we tested the hypothesis
that Stimunex® gocce, a multicomponent food supplement,
could modulate immune response reducing the impact of
Rl in children prone to recurrence. In addition, we chose
a real-world setting, such as pediatric primary care, as it
mirrors what occurs in daily clinical practice.

The findings showed that Stimunex® gocce supplemen-
tation significantly reduced the number of Rl episodes
during the follow-up period. In particular, both upper and
lower RI significantly diminished after the multicomponent
supplementation. Namely, children halved the Rl episodes
after a 4-month course. Consistently, the duration of RI
episodes was less than half in treated children compared
with control subjects; the antibiotic use also diminished in

treated children. Also, the parents’ perception of symptom
severity and treatment efficacy was better in the active
group than in the control group. Notably, the food supple-
ment significantly reduced the RI duration and affected the
parental perception already during the treatment phase.
On the contrary, the food supplement did not affect the
use of antibiotics and symptomatic drugs. A slight, but
not significant, reduction of missed days, both concerning
school attendance and work, was observed in the active
group.

These findings, mainly concerning the effects achieved
during the follow-up, could be explained by the complex
mechanism of action of Stimunex® gocce. Two main mech-
anisms may be conceived: modulation of the immune
system, exerted mostly by pg-glucan, Zinc, and VD, and
anti-inflammatory activity, exerted mainly by Sambucus
nigra extract. The first mechanism may strengthen the
immune response to pathogens; the latter may dampen the
amplification of the inflammatory cascade associated with
infection. These positive effects may reduce the number,
duration, and severity of Rl and consistently impact the
parental esteem.

The elder’s flowers and berries are widely used in phy-
totherapy to alleviate respiratory symptoms. Sambucus
nigra extracts significantly reduce proinflammatory cyto-
kines release, promoting the resolution of inflammatory
events related to respiratory infection.?'

B-glucans modulate the immune response stimulat-
ing the antigen-presenting machinery reinforcing type 1
response.?2

VD induces the expression of two human antimicro-
bial peptides: cathelicidin and p2-defensin. These proteins
belong to a group of small, multifunctional polypeptides
with potent antimicrobial activity; and resistent to pro-
teolysis microbes do not develop resistance to them.?
In addition, VD modulates alarmin production, resolves
inflammation, and repairs damaged tissues.?” Therefore, VD
reinforces the immune function improving the resistance to
infection. Adequate Zinc supplementation is required for
a physiological immune response.?® Indeed, Zinc deficiency
is associated with an impaired immune response against
pathogens. As a result, Zinc supplementation contributes
to supporting the immune defense.

Considering these complex mechanisms, it is reason-
able that this multicomponent food supplement requires
an adequate time, such as a 4-month course, to exhibit its
effectiveness. Even if Stimunex®gocce may shorten RI dura-
tion and positively affect the parental perception of RI, the
full effects are expected during the follow-up phase.

Another aspect deserves attention: this study was
performed during the COVID-19 pandemic era, in par-
ticular throughout the second and third waves. There
is impressive evidence that COVID-19 dramatically abol-
ished the incidence of RI, probably because of preven-
tive measures, including social distancing, facial masks,
handwashing, and lockdown.?3® This fact contributes to
conveying a greater emphasis to the reported outcomes.
Furthermore, untreated children experienced only four RI
episodes during the study, which is very low for that age
group. A recent study, conducted in the same geographic
area before the COVID-19 pandemic, reported a mean of
seven respiratory infection episodes per year.>' As a con-
sequence, the Stimunex®gocce preventive effects could be
even more remarkable.
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Figure 3 Upper left quadrant: A changes of the total number of Rl in control and treated groups. Upper right quadrant A changes
of the mean duration (days) of Rl in the two groups. Lower left quadrant: A changes of the mean number of upper Rl in control
and treated groups. Lower right quadrant: A changes of cycles of antibiotics in control and treated children. Data concerned Visit

2 and Visit 3.

However, the present study has some limitations,
including the open design, the lack of documented infec-
tions diagnosis and mediator measurement. Also, the cur-
rent study cannot define the real mechanisms of action
involved in the obtained outcomes. Furthermore, as
Stimunex® gocce is a multicomponent food supplement,
and there is no possibility of identifying each component’s
single activity. Therefore, the findings could not allow for
drawing definitive conclusions about the exact mecha-
nisms of action. Thus, further studies should be designed
to answer these unmet needs. On the other hand, the cur-
rent study was performed in a real-world setting, such as
pediatric primary care. The real-world studies are actual as
they may provide information more adherent to the daily
practice that randomized controlled trial involving selected
patient populations that rarely mirror the real situation.3?

Conclusions
The current real-world study demonstrated that Stimunex®

gocce supplementation in children might safely prevent
and reduce the RI clinical burden.

Conflict of interest

The authors state that there was no conflict of interest.

References

1. Chiappini E, Cutrera R, Galli L, Marchisio P, Marseglia GL,
Santamaria F. La prevenzione delle infezioni respiratorie
ricorrenti. Area Pediatr. 2021;22:68-78.

2. Ciprandi G, Tosca MA, Fasce L. Allergic children have more
numerous and severe respiratory infections than non-allergic
children. Pediatr Allergy Immunol. 2006;17:389-391. https://
doi.org/10.1111/j.1399-3038.2006.00413.x

3. Ciprandi G, Marseglia GL, Klersy C, Tosca MA. Relationships
between allergic inflammation and nasal airflow in children
with persistent allergic rhinitis due to mite sensitization.
Allergy. 2005;60:957-960. https://doi.org/10.1111/7.1398-9995.
2005.00664.x

4. LiJ, Song X, Yang T, Chen Y, Gong Y, Yin X, et al. A system-
atic review of antibiotic prescription associated with upper
respiratory tract infections in China. Medicine (Baltimore).
2016;95(19):e3587. https://doi.org/10.1097/MD.000000000000
3587



14

Giannattasio A et al.

(S,

10.

1.

12.

13.

14.

15.

16.

17.

18.

. Varricchio A,

La Mantia |, Brunese FP, Ciprandi G.
Inflammation, infection, and allergy of upper airways: New
insights from national and real-world studies. Italian J Pediatr.
2020;46:18. https://doi.org/10.1186/s13052-020-0782-z

. FurstR, Zundorf I. Plant-derived anti-inflammatory compounds:

Hopes and disappointments regarding the translation of pre-
clinical knowledge into clinical progress. Mediators Inflamm.
2014;2014:146832. https://doi.org/10.1155/2014/146832
Atkinson MD, Atkinson E. Sambucus nigra. J Ecol. 2002;90:895-
923. https://doi.org/10.1046/j.1365-2745.2002.00698.x

. Scopel M, Mentz LA, Henriques AT. Comparative analysis of

Sambucus nigra and Sambucus australis flowers: Development
and validation of an HPLC method for raw material quantifica-
tion and preliminary stability study. Planta Med. 2010;76:1026-
1031. https://doi.org/10.1055/s-0029-1240850

Benevides Bahiense J, Marques FM, Figueira MM, Vargas TS,
Kondratyuk TP, Endringer DC, et al. Potential anti-inflamma-
tory, antioxidant and antimicrobial activities of Sambucus
australis. Pharm Biol. 2017;55:991-997. https://doi.org/10.108
0/13880209.2017.1285324

Harokopakis E, Albzreh MH, Haase EM, Scannapieco FA,
Hajishengallis G. Inhibition of proinflammatory activities of
major periodontal pathogens by aqueous extracts from elder
flower (Sambucus nigra). J Periodontol. 2006;77:271-279.
https://doi.org/10.1902/jop.2006.050232

Balkan IA, Ilter Akulke AZ, Bagatur Y, Telci D, Goren AC,
Kirmizibekmez H, et al. Sambulin A and B, non-glycosidic iri-
doids from Sambucus ebulus, exert significant in vitro anti-in-
flammatory activity in LPS-induced RAW 264.7 macrophages
via inhibition of MAPKs’s phosphorylation. J Ethnopharmacol.
2017;206:347-352. https://doi.org/10.1016/j.jep.2017.06.002
Lin P, Hwang E, Ngo HTT, Seo SA, Yi TH. Sambucus nigra
L. ameliorates UVB-induced photoaging and inflammatory
response in human skin keratinocytes. Cytotechnology.
2019;71:1003-1017. https://doi.org/10.1007/s10616-019-00342-1
Carneiro NVQ, Silva HBFD, Silva RRD, Carneiro TCB, Costa RS,
Pires AO, et al. Sambucus australis modulates inflammatory
response via inhibition of nuclear factor kappa B (NF-kB) in
vitro. An Acad Bras Cienc. 2019;91:€20170831. https://doi.
org/10.1590/0001-3765201920170831

Vetvicka V, Vannucci L, Sima P, Richter J. Beta glucan:
Supplement or drug? From laboratory to clinical trials. Molecules.
2019;24:7. https://doi.org/10.3390/molecules24071251

Rahar S, Swami G, Nagpal N, Nagpal MA, Singh GS.
Preparation, characterization, and biological properties of
B-glucans. J Adv Pharm Technol Res. 2011;2:94-103. https://
doi.org/10.4103/2231-4040.82953

Holick MF. Vitamin D deficiency. New Engl J Med.
2007;357:266-281. https://doi.org/10.1056/NEJMra070553
Saggese G, Vierucci F. Il rachitismo carenziale. Area Pediatrica.
2010;3:22-28.

Camargo CA Jr, Ingham T, Wickens K, Thadhani R, Silvers KM,
Epton MJ, et al. Cord-blood 25-hydroxyvitamin D levels and risk
of respiratory infection, wheezing, and asthma. Paediatrics.
2011;127:180-187. https://doi.org/10.1542/peds.2010-0442

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Saggese G. Vitamin D in pediatric age: Consensus of the
Italian Pediatric Society and the Italian Society of Preventive
and Social Pediatrics, jointly with the Italian Federation
of Pediatricians. Italian J Pediatri. 2018;44:51. https://doi.
org/10.1186/s13052-018-0488-7

Wessels |, Fischer HJ, Rink L. Dietary and physiological
effects of zinc on the immune system. Annu Rev Nutr. 2021;
41:133-175. https://doi.org/10.1146/annurev-nutr-122019-120635
Aguzzi C, Marinelli O, Zeppa L, Santoni G, Maggi F, Nabissi M.
Evaluation of anti-inflammatory and immunoregulatory activ-
ities of Stimunex® and Stimunex D3® in human monocytes/
macrophages stimulated with LPS or IL-4/IL-13. Biomed
Pharmacother. 2020;132:110845. https://doi.org/10.1016/j.
biopha.2020.110845

Ameli F, Ciprandi G. Sinerga may prevent recurrent respiratory
infections in allergic children. J Biol Reg. 2019; 33:601-607.
Barberi S, D’Auria E, Bernardo L, Pinto F, Pietra B, Ciprandi G.
Hypertonic saline monotherapy in children with perennial
allergic rhinitis: A pilot study. J Biol Res. 2016;30:271-275.
Burg AR, Quigley L, Jones AV, O’Connor GM, Boelte K, McVicar
DW, et al. Orally administered B-glucan attenuates the Th2
response in a model of airway hypersensitivity. Springerplus.
2016;5:815. https://doi.org/10.1186/s40064-016-2501-1
Engstad CS, Engstad RE, Olsen JO, Osterud B. The effect of
soluble beta-1,3- glucan and lipopolysaccharide on cytokine
production and coagulation activation in whole blood. Int
Immunopharmacol. 2002;2:1585-1597. https://doi.org/10.1016/
$1567-5769(02)00134-0

Wu S, Yoon S, Zhang YG, Lu R, Xia Y, Wan J, et al. Vitamin D
receptor pathway is required for probiotic protection in coli-
tis. Am J Physiol Gastrointest Liver Physiol. 2015;309:G341-
G349. https://doi.org/10.1152/ajpgi.00105.2015

Choi KYG, Napper S, Mookherjee N. Human cathelicidin LL-37
and its derivative IL-19 regulate interleukin-32-induced inflam-
mation. Immunology. 2014;142:68-80. https://doi.org/10.1111/
imm.12291

Gammoh NZ, Rink L. Zinc in infection and inflammation.
Nutrients. 2017;9:624. https://doi.org/10.3390/nu9060624
Guedj R, Lorrot M, Lecarpentier T, Leger PL, Corvol H,
Carbajal R. Infant bronchiolitis dramatically reduced during
the second French COVID-19outbreak. Acta Paediatr.
2021;110:1297-1299. https://doi.org/10.1111/apa.15780

lozzi L, Brambilla I, Foiadelli T, Marseglia GL, Ciprandi G.
Paediatric emergency department visits fell by more
than 70% during the COVID-19 lockdown in Northern Italy.
Acta Pediatr 2020;109:2137-2138. https://doi.org/10.1111/
apa.15458

Poggi E, Giannattasio A, Cartosio E, Campus R, Ciprandi G.
Primary care experience on Rinfodim 3®in children with
recurrent respiratory infections. J Biol Regul Homeost Agents.
2020;34:2365-2373.

Sherman RE, Anderson SA, Dal Pan GJ, Gray GW, Gross T,
Hunter NL, et al. Real-world evidence—What is it and what
can it tell us? N Engl J Med. 2016;375:2293-2297. https://doi.
org/10.1056/NEJMsb1609216



