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Abstract: Physicians are currently finding products for pediatric respiratory diseases of viral etiology
to reduce the inappropriate use of antibiotic therapy. This study evaluated PediaFlu (Pediatrica
S.rl.), a dietary supplement already on the market composed of honey, propolis, Pelargonium sidoides
extract, and zinc (DSHPP), in children affected by acute tonsillopharyngitis (ATR). The open-label,
randomized, and controlled study compared DSHPP + standard of care (SoC) versus SoC alone
for six days. Children between 3 and 10 years with an ATR < 48 h, a negative rapid test for
beta-hemolytic Streptococcus, or a culture identification of nasal and/or pharyngeal exudates were
included. A tonsillitis severity score (TSS) and the number of treatment failures (using ibuprofen or
high-dose paracetamol as rescue medication) were the primary endpoints. DSHPP+ SoC showed
better performance than SoC alone for TSS sub-scores: throat pain and erythema on day 6 (p < 0.001
and p < 0.05), swallowing (p < 0.01 on day 4), and TSS total score on days 4 and 6 (p < 0.05 and p < 0.001).
Only one patient (SoC group) had treatment failure for ibuprofen administration. No adverse events
were reported. DSHPP is an optimal adjuvant in the treatment of URTI and could potentially be
useful in the daily clinical practice of paediatricians evaluating the correct antibiotic prescription.

Keywords: dietary supplements; tonsillitis; pharyngitis; nasopharyngitis; honey; propolis; zinc;
Pelargonium sidoides; severity score

1. Introduction

Acute tonsillopharyngitis (ATR), which is typically caused by viruses, is a common
reason for consultation with pediatricians and general practitioners (GPs). In contrast,
bacterial etiology requires antibiotic therapy and is present in approximately 30% of all
cases of ATR. Therefore, in the great majority of cases, ATR does not require antibiotic
treatment [1]. Furthermore, guidelines [2] and a recent review [3] emphasize that antibiotics
should not be applied in the pediatric population for apparent viral respiratory illnesses
(sinusitis, pharyngitis, and bronchitis). Instead, they should be administered only to
children with pharyngitis clearly caused by group A Streptococcus. Even when considering
other bacterial infections that require antibiotic treatment, the discrepancy between the
median incidence of Streptococcal pharyngitis, which is 1764 per 100,000 children [4], and
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the annual rate of antibiotic prescribing for childhood upper respiratory tract infections
(URTT), which is 421 prescriptions per 100,000 population in the US [5], is evident. This
explains the observation made by Fleming-Dutra KE that one-third of outpatient antibiotic
prescriptions for pediatric URTI are inappropriate [6]. Consequently, research and clinical
practice are currently exploring the potential benefits of products that can be used in
pediatric respiratory diseases of viral etiology, with the aim of reducing the inappropriate
use of antibiotic therapy.

In light of the aforementioned considerations, Pediatrica S.r.1. (Livorno, Italy) has
developed a dietary supplement (DS) in an oral solution, PediaFlu® (DSHPP), designed for
pediatric use as an adjuvant for respiratory tract health and well-being. The composition
of this product is based on the synergistic action of honey and propolis, which have been
demonstrated to have beneficial effects on the respiratory tract [7,8]. The DSHPP also con-
tains Pelargonium sidoides extract (Pelagon P 70™) and zinc. Six clinical trials using honey
in a total of nearly 900 children were analyzed in the Cochrane meta-analysis published
on 2018 [9]. The analysis revealed that honey was associated with favorable outcomes in
terms of cough frequency, patient quality of life, and the quality of sleep for both parents
and children. The limitations of the evaluated studies included the small sample sizes, the
heterogeneous administration of the tested product (different types of honey were used
in different studies), and the short duration of treatment (often one night only). Never-
theless, the meta-analysis concluded that honey alleviated cough symptoms compared
with no treatment or diphenhydramine but was not found to be more effective than dex-
tromethorphan. The beneficial activity of honey has been linked to the reduction of free
radicals produced at the site of inflammation and its capacity to reduce the use of antibiotics.
Additionally, it has been demonstrated to enhance the immune system, promoting the
proliferation of human peripheral blood B cells, neutrophils, and T lymphocytes [10,11]. A
recent pragmatic randomized clinical trial (RCT) conducted in Spain evaluated the efficacy
of honey in reducing cough symptoms in adult patients with acute bronchitis. Although the
trial did not reach its original enrollment goal of 668 patients [12], it did demonstrate that
the duration of severe-to-moderate cough in patients treated with 30 mg of honey for two
weeks was comparable to that of patients in the other arms (dextromethorphan 15 mg t.i.d.
and ipratropium bromide inhaler 20 ug 2 puffs t.i.d.). A systematic review demonstrated
that propolis exerts a beneficial effect on glutathione, glutathione peroxidase (GPX), and
total antioxidant capacity (TAC) levels and has been shown to be safe for use as a dietary
supplement. Moreover, it can be employed as an adjuvant treatment in diseases where
oxidative stress plays a crucial role in the pathogenesis [13]. A number of studies have
demonstrated that the administration of propolis to patients diagnosed with respiratory
disorders has resulted in improvements in symptoms. In an RCT with a double-blind
design, propolis was found to produce a statistically significant reduction in the number of
days required for symptom resolution in both bacterial and viral URTI [14]. The findings
of this study are consistent with those of a prior case-control investigation conducted on
children regarding the treatment of rhinopharyngitis [15]. Propolis has also demonstrated
advantages in asthmatic patients, including increased forced vital capacity (FVC), pul-
monary forced expiratory volume in the first second (FEV1), and peak expiratory flow rate
(PEEFR) [16]. A statistically significant reduction in the incidence of exacerbations and an
improvement in symptoms and quality of life of patients affected by chronic obstructive
pulmonary disease (COPD) was evidenced in RCTs using a combination of propolis and
N-acetylcysteine (NAC) [17,18]. A systematic review [19] examined data from 8526 patients
who received zinc supplementation, demonstrating a reduction in the duration of the com-
mon cold. As evidenced by the scientific literature, the extract of Pelargonium sidoides may
be an effective treatment for disorders affecting the respiratory tract, particularly in pedi-
atric populations with acute non-streptococcal tonsillopharyngitis [20,21]. These beneficial
effects of Pelargonium sidoides are the result of reducing harmful inflammation [22] from
one side and enhancing the immune response by increasing phagocytic activity, oxidative
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burst, intracellular killing of pathogens, release of nitric oxide (NO) in macrophages, and
release of tumor necrosis factor (TNF)-«, and interleukin (IL)-1 and IL-12 [23].

The data provided above indicate the effectiveness of the honey, propolis, zinc, and
Pelargonium sidoides extract components when administered separately. Published reviews
and the daily clinical practice of thousands of pediatricians have also emphasized the safety
of these components when used in combination with other products. Therefore, integrating
the four components into a single DSHPP has the advantage of activating the synergic
action of honey and propolis [7,8]. It also provides medical doctors with the opportunity
of administering a single, effective, and safe product in conjunction with the traditional
standard of care (SoC).

The present clinical trial was planned to confirm the results observed in clinical practice.
The objective was to assess whether a six-day administration of the investigational DSHPP,
in conjunction with SoC, could result in a more favorable ATR symptomatology compared
to patients receiving SoC alone. The confirmation of this hypothesis would support the
candidacy of DSHPP as an effective tool for pediatricians and general practitioners.

2. Results
2.1. Patient Disposition

The enrollment period began on 3 June 2021, and concluded on 6 August 2021. The
study was terminated on 12 August 2021 (last patient and last visit). A total of 135 individ-
uals were initially screened, and 130 of them were deemed eligible for participation in the
trial. The children were randomly assigned to either the DSHPP + SoC group (n = 66) or the
SoC alone group (n = 64). The intention-to-treat (ITT) population included all 130 subjects
who were enrolled and completed the study. The per protocol (PP) population consisted of
129 patients, as one child from the DSHPP + SoC group was excluded from the analysis
due to discontinuation of treatment and withdrawal from the study following the use of
rescue medication (Figure 1).

Originally planned (n=150)

Assessed for eligibility (n=135)

_.[ Excluded (n= 5) screening failure }

Randomized (n=130)

Allocation l

SoC DSHPP +SoC

Allocated to intervention (n=64) Allocated to intervention (n=66)
ITT population

ITT population
Received allocated intervention (n=66)

«—

Received allocated intervention (n=64)

-

Follow-Up
Lost to follow-up (n=0). Lost to follow-up (n=0).

D
intervention and use of intervention and use of
rescue medication (n=1) rescue medication (n=0)

Discontinued

Analysis
Analysed (n=63) PP population Analysed (n= 66) PP population
Excluded from analysis (n=0) Excluded from analysis (n=0)

Figure 1. Flow diagram of the study. Standard of care (SoC); DSHPP dietary supplement PediaFlu®
based on honey and propolis associated to zinc and Pelargonium sidoides extract.
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The patient characteristics outlined in Table 1 showed no significant differences in
baseline demographic and anthropometric variables between the DSHPP + SoC and SoC
alone groups (p > 0.05, Mann-Whitney U test).

Table 1. Per protocol (PP) population: demographics of the patients at the baseline visit by assignment

group. ns: non—signiﬁcant.

- All DSHPP + SoC SoC
Characteristics no. =129 no. = 66 no. = 63 p-Value
Mean (SD) 5.52 (2.07) 5.8 (2.01) 5.22 (2.11) ns
Age (years) Median 5 55 5
Range 3-10 3-10 3-10
Mean (SD) 16.41 (3.06) 16.71 (3.0) 16.1 (3.11) ns
BMI (kg/m?) Median 15.54 15.97 15.42
Range 10.42-30.26 10.42-25.69 11.76-30.26
Mean (SD) 114.51 (14.95) 116.56 (15.36) 112.37 (14.31) ns
Height (cm) Median 114 116 108
Range 89-160 89-160 90-148
Mean (SD) 22.1(8.29) 23.32 (8.74) 20.83 (7.66) ns
Weight (kg) Median 20 22 19
Range 11-60 12-60 11-54

2.2. Administered Treatments and Compliance

All patients were fully compliant with the administration of DSHPP and SoC (low-
dosage paracetamol and benzydamine hydrochloride). There were no significant differ-
ences in the number of doses and quantity of benzydamine hydrochloride administered
between the groups. By contrast, there is a statistically significant difference (p < 0.01,
Mann-Whitney U test) in the mean (SD) of administered doses of low-dosage paracetamol:
13.67 (4.34) and 15.92 (3.02) in DSHPP + SoC and SoC, respectively.

2.3. Efficacy
2.3.1. Primary Outcomes

Tonsillitis Severity Score

The primary efficacy outcome was the change in the tonsillitis severity score (TSS) from
baseline to the final visit, analyzed separately for total score and for the five sub-scores: throat
pain, difficulty in swallowing, salivation, erythema, and fever. The randomization between
groups was executed properly (M diff. = +0.3, U = 1762, p = 0.091, CI95: 8.88-9.32). The
balance between groups was maintained at the outset of medication and dietary supplement
administration (M diff. = +0.3, U = 1763, p = 0.114, and CI95: 8.88-9.32).

TSS Total Score

The total score for TSS during the study period indicated that children treated with
DSHPP + SoC exhibited a lower rating than children in the SoC alone group (Table 2). In
particular, the difference between the two groups was statistically significant at days 4 and
6, with p-values of 0.034 and 0.002, respectively (Mann-Whitney U test).

Table 2. Tonsillitis severity score (TSS) total score mean +SD ratings between administration groups,
on day 0, day 4, and day 6 with Mann-Whitney U test. ** p < 0.01; * p < 0.05; ns: non-significant.

DSHPP + SoC SoC p-Value
S £ admini . no. 66 63
tart of administration Mean (SD) 9.2(14) 89(1.2) ns
no. 66 63
Day 4 Mean (SD) 32(1.4) 3.8(17) *
Dav 6 no. 66 63
y Mean (SD) 0.7 (0.7) 1.2 (1.0) o
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TSS Throat Pain Sub-Score

Two of the 66 subjects (3.03%) from the DSHPP + SoC group reported experiencing
throat pain at the final visit. In contrast, 14 of the 63 subjects (23.33%) from the SoC alone
group had throat pain on day 6. Consequently, a statistically significant lower number of
subjects from the DSHPP + SoC group compared to the SoC alone group were experiencing
throat pain at the final visit (chi-square test, p < 0.001). Figure 2 illustrates the change in
TSS throat pain ratings from baseline to final visit. It shows a mean (SD) reduction in the
DSHPP + SoC group from 2.2 (0.4) to 0.0 (0.2), while the SoC alone group exhibited a mean
(SD) slight increase from 2.1 (0.3) to 0.2 (0.5). The statistical analysis revealed a significant
difference between the two groups (p < 0.001, Mann-Whitney U test).
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Figure 2. Change in TSS Throat pain; mean & SD ratings from start of administration to final visit.
On day 6 p < 0.001 (Mann-Whitney U test).

TSS Difficulty in Swallowing Sub-Score

At the final visit, none of the subjects in the DSHPP + SoC group exhibited any
difficulty swallowing. In contrast, two of the sixty-three subjects in the SoC alone group
(3.17%) reported difficulties swallowing at the final visit (day 6). The difference between the
two groups was not statistically significant at the final visit, as determined by a chi-square
test (p = 0.146). Figure 3 presents the comparison of the means (SD) between administration
groups for difficulty in swallowing ratings from the beginning of administration to the
final visit. A statistically significant difference was observed only on visit day 4 (p < 0.01,
Mann-Whitney U test).

TSS Salivation and Fever Sub-Score

The statistical analysis of these two parameters during the course of the study showed
no statistically significant difference between the group treated with DSHPP + SoC and the
group treated with SoC alone.

TSS Erythema Sub-Score

The balance between groups was not altered at baseline or at the start of the adminis-
tration, indicating that the randomization between groups was properly executed (p = 0.065,
Mann-Whitney U test). At the final visit, 46 of 63 subjects (73.0%) from the SoC group and
36 of the 66 subjects (54.5%) in the DSHPP + SoC group reported erythema. Figure 4 demon-
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strated that the difference between the two groups was statistically significant (p = 0.030,
chi-square test).
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Figure 3. Difficulty in swallowing mean + SD ratings with independent statistical tests between
administration groups, from start of administration to final visit. ** p < 0.01; ns: non-significance.
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Figure 4. Erythema mean =+ SD ratings from start of administration to final visit with chi-square test.
* p < 0.05; ns: non-significance.

Use of Rescue Medications

The additional primary outcome was the use of rescue medications (ibuprofen and
paracetamol above the limit as defined in the protocol of 30 mg/kg/dose) in the two groups
and the resulting treatment failure. Only one patient in the SoC alone group received
ibuprofen (1.6% of patients in the SoC alone group). The paracetamol doses administered
to patients in both groups during the study were all below the threshold of 30 mg/kg/dose.
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The mean (SD) paracetamol dose in the DSHPP + SoC group was 12.52 (2.83) mg/kg/dose,
while the mean (SD) paracetamol dose in the SoC group was 12.79 (2.53) mg/kg/dose.

2.3.2. Secondary Outcomes

The secondary efficacy outcomes were the investigator global assessment (IGA) and
the patient global assessment (PGA). A comparison was conducted for each of the parame-
ters between the two groups at the final visit (Day 6).

IGA

Table 3 presents the IGA between groups on day 6. All subjects from the DSHPP + SoC
group experienced high levels of treatment efficacy, with 83.3% rating it as very good and
16.7% rating it as good. Subjects from the SoC alone group rated the treatment as very good
(58.7%), good (28.6%), and moderate (12.7%). The difference between the two groups was
statistically significant (p = 0.04, chi-square test).

Table 3. Investigator global assessment (IGA) ratings in the two groups at final visit. p-values
correspond to chi square tests.

IGA Grade DSHPP + SoC SoC p-Value
66 (100.0%) 63 (100.0%)
Subjects Very Good 55 (83.32/0) 37 (58.72/0)
no. (%) Good 11 (16.7%) 18 (28.6%) 0.040
Moderate 0 (0.0%) 8 (12.7%)
Poor 0 (0.0%) 0(0.0%)

PGA

The results of the PGA ratings indicate that none of the subjects in the DSHPP + SoC
group reported poor treatment efficacy. In contrast, three (4.8%) subjects from the SoC
alone group reported poor treatment efficacy. A statistically significant number of subjects
(p = 0.013, chi square test) in the DSHPP + SoC group demonstrated superior treatment
efficacy in comparison to those in the SoC alone group (Table 4).

Table 4. Patient global assessment (PGA) in the two groups at final visit. p-values correspond to chi
square tests.

PGA Grade DSHPP + SoC SoC p-Value
66 (100.0%) 63 (100.0%)

Very Good 53 (80.3%) 35 (55.6%)

Subjects o o

no. (%) Good 12 (18.2%) 19 (30.2%) 0013
Moderate 1 (1.5%) 6 (9.5%)
Poor 0 (0.0%) 3 (4.8%)

2.4. Safety

In both the DSHPP + SoC group and the SoC alone group, there were no adverse
events (AEs) or serious adverse events (SAEs) reported by any children during the trial.
Furthermore, a global evaluation of the safety of the treatment was conducted by the
investigator at the conclusion of the study (Day 6). The ratings for the DSHPP + SoC group
were 93.9% very good and 6.1% good, while the ratings for the SoC alone group were 55.6%
very good and 30.2% good. The investigators did not record any concomitant medication.

3. Discussion

Our team has been trying for years to have a judicious antibiotic prescription for
children with URTI [24]. In fact, we defined the child population in which we would avoid
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antibiotic prescriptions in our daily clinical practice as pediatricians, following international
guidelines [24,25] that indicated stringent diagnostic criteria, weighing the benefits and
harms of antibiotic therapy. The criteria we followed included as follows:

(1) ATR should be diagnosed early (possibly in the last 48 h) through clinical evaluation
of symptoms, including sore throat and catarrhal angina.

(2) A negative result from a rapid test for group A beta-hemolytic Streptococcus (GABHS)
or culture and the identification of nasal and/or pharyngeal exudate tests were
mandatory.

(3) The severity of ATR should be clearly defined with the exclusion of cases with la-
cunar or follicular angina, indications for antibiotic therapy (i.e., abscess and septic
tonsillitis), immunodeficiencies, and chronic illnesses.

(4) The exclusion of children under 3 years of age. This point was added because of the
potential difficulty in justifying the exclusion of antibiotic therapy with the parents of
infants of this age.

In general, the international guidelines [24,25] were characterized as follows:

The target was the medical doctor visiting and treating children affected by URTL
The objective was to modify therapeutic strategies based on antibiotic prescription
that have been proved to be not justified in the majority of cases

e  The final result should be that thousands of medical doctors understand situations
when antibiotics may not be indicated, and this should reduce the consumption of
antibiotics inadequately administered to children.

Despite the efforts of scientific associations and institutions, incorrect antibiotic ad-
ministration for URTI in children remains higher than the recommended benchmarks
because of inappropriate prescribing habits [26]. In recent years, the medical literature has
proposed a number of alternative strategies for achieving judicious antibiotic prescription
in children with URTI. Some of these [27,28] involved Internet-based communication skills
training in healthcare settings, which again were aimed solely at the prescribing physi-
cian. They obtained discrete success in reducing inappropriate antibiotic prescribing in
adults, although they were not able to change the prescribing reality of antibiotic therapy
in childhood URTIs. Other authors have based their work on the assumption that clinical
uncertainty in primary care regarding the prognosis of children with respiratory tract
infections contributes to the unnecessary use of antibiotics. Their aim was to reduce the
misuse of antibiotic therapy in URTIs by improving the correct information aimed at the
prescribing physician and focusing their task on equipping the physician with functional
prognostic tools. An example of this approach was the RCT named CHICO, conducted
with 294 GPs in the UK. The trial aimed to improve the early identification of children at
low risk of future hospitalization to reduce clinical uncertainty [29]. The program utilized a
web-based system with a prognostic algorithm to promptly identify children with acute
cough and respiratory tract infections at low, average, or elevated risk of hospitalization
in the next 30 days, accompanied by prescription guidance. The intervention was well
received by GPs, but it did not alter prescribing habits, and antibiotic prescription rates
remained largely unchanged. Kronman et al. [30] used a different approach, implementing
the Dialogue Around Respiratory Illness Treatment (DART) quality improvement program.
It was hypothesized that pairing Internet-based communication skills training with indi-
vidualized antibiotic prescription audits and feedback would result in improved outcomes
from 2015 to 2018 in 19 pediatric practices. The observed outcome (a 7% reduction in the
probability of antibiotic prescription) is relatively modest, particularly when one consid-
ers the extensive resources deployed and the data regarding antibiotic prescription for
Streptococcal pharyngitis (aRR 0.66; 95% CI, 0.50-0.87).

Finally, we believe that while communication, training, and information can be useful
tools for improving the therapeutic strategies of physicians and increasing their prognostic
ability, they are insufficient on their own. These approaches were designed to address the
prescribing physicians alone. In our view, they should also engage the parents of children
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and even consider (in association with the traditional standard of care) the administration of
new adjuvant tools that are accepted by both physicians and parents. Therefore, when the
therapeutic strategy chosen by the clinician is not to use antibiotic therapy after performing
a rapid test for GABHS, we believe that it is appropriate to flank the SoC already known to
parents with other products that have been shown in clinical trials to have adjuvant action
in total safety. The coordination carried out by the University of Timisoara (Romania) for
the entire duration of the study and the supervision of Prof. Fabio Cardinale (Italy) were
the fundamental key elements characterizing our research. The tested product (DSHPP)
also has the advantage of being made up of ingredients such as honey and propolis, which
are often used by parents themselves outside of prescription for their beneficial properties
on the respiratory system. This can be an added advantage and ensure the maintenance of
compliance, which is a prerequisite for the quick resolution of a child’s disease.

4. Materials and Methods
4.1. Study Design

This multicenter, controlled, open-label, and randomized parallel-group superiority
trial was conducted at three Romanian centers: Cabinet Medical Dr. Maria Morariu Bordea
(Timisoara, Romania), Cabinet Medical Dr. Dorina Herteg (Timisoara), and Cabinet Medical
Dr. Cristian Radu Matei (Otelu Rosu). The project team consisted of a scientific supervisor
of the study, investigators, and was coordinated by the Academic Research Organization
Department of Clinical Trials of the University of Medicine and Pharmacy Victor Babes. The
contract research organization (CRO), Opera CRO, a Tigermed company based in Timisoara,
Romania, was selected by the project team to manage the logistics and administration of
the study. This included tasks such as protocol submission, project management, site
monitoring, data management, and statistical analysis.

The project team created the study protocol following the methodology described by
Fabio Cardinale et al., 2023 [31], and in accordance with the CONSORT-C Statement [32],
which was specifically tailored for a trial involving a pediatric population. The study was
registered at ClinicalTrials.gov (NCT04899401) and the overview of study methods (includ-
ing ethics, design, randomization and allocation, setting, patient recruitment, inclusion
and exclusion criteria, intervention and comparator, sample size calculation and statistical
methods) was detailed in a recent publication [33].

Prior to the commencement of the trial, the protocol and related documents were
submitted to the Romanian National Agency for Medicines and Medical Devices (ANSM)
and were also approved by the local ethics committee (EC) of the involved centers (on 23
April and 27 April 2021).

The randomization procedure was executed through an internet-based platform pro-
vided by the CRO, accessible at all times. Patients were randomly assigned to either the
control group, which received standard of care (S0C) alone, or the interventional group,
which received DSHPP in addition to SoC. A non-involved staff member was responsible
for carrying out the allocation process, without any input from the patients themselves. It
should be noted that the patients’ parents were not blinded to the randomization process.

4.2. Study Population

Only participants who were accompanied by their parents or caregivers to clinical sites
from 6 June 2021 (start of enrollment) to 31 August 2021 (end of enrollment of 130 children)
were eligible for the study. No additional recruitment efforts were made through the
use of flyers, social media advertisements, or other promotional methods. The enrolled
children must have been affected by ATR with a TSS score of at least 8 for no more than
48 h. They must also have had negative results on rapid tests for group A beta-haemolytic
Streptococcus (GABHS) or negative culture and identification of nasal and/or pharyngeal
exudates, and negative Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)
infection. Table 5 outlines the remaining inclusion and exclusion criteria.
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Table 5. Study inclusion and exclusion criteria.

Inclusion Criteria

1 Male and female (children aged 3 to 10 years).

2 Acute tonsillopharyngitis/rhinopharyngitis (ATR; sore throat, catarrhal angina), duration
of symptoms < 48 h.

3 Negative with rapid test for group A beta-hemolytic Streptococcus (GABHS) or culture and
identification of nasal and/or pharyngeal exudates; negative for SARS-CoV-2 infection.

4 Tonsillitis symptom score (TSS) > 8 points.

5 Both parents are willing to provide written informed consent prior to participation in the
clinical trial.

6 Children older than 6 years must also have the ability and willingness to provide written

informed consent.

Exclusion criteria

1 Evidence of lacunar or follicular angina.
2 More than 2 past episodes of tonsillitis in the previous 12 months.
3 Mandatory indication for antibiotic therapy (e.g., abscess, septic tonsillitis, status

postrheumatic fever, poststreptococcal glomerulonephritis, and minor Sydenham chorea).

4 Treatment with antibiotics within 4 months prior to study enrollment.

Hemorrhagic diathesis increases and chronic illnesses (e.g., severe heart, kidney, or liver

> disease, and primary or secondary immunodeficiencies).

6 Close contact history with individuals infected with SARS-CoV-2 within 10 days before
showing symptoms.

7 Known or suspected allergic reactions to any study medication.

8 Concomitant therapy that may affect study results or have known interactions with study
medications (such as coumarin derivatives).

9 Participation in another clinical trial within 3 months before enrollment.

Children who met all the study requirements were randomly assigned to either the DSHPP + SoC or SoC alone
treatment arm and provided with the necessary products to complete the study. Parents were also instructed on
how to follow the assigned treatment plan. Patients (by their parents or tutors) were permitted to withdraw from
the trial at any time without providing a reason.

4.3. Intervention Population
4.3.1. Tested Product: DSHPP

The DSHPP tested is a dietary supplement already on the market in Italy as PediaFlu
(Pediatrica Srl, Livorno, Italy). The formulation includes honey (5.5 g/100 mL), PropolNext
Plus (equivalent to propolis, 7.7 mg/100 mL), Pelagon P-70 (equivalent to Pelargonium
sidoides, 133.3 mg/100 mL), and zinc (13.3 mg/100 mL). DSHPP is supplied in the form
of an oral solution. In the study DSHPP was administer it orally, at a dose of 5 mL, three
times a day, for children under the age of 6 for a period of 6 days, while children over the
age of 6 should take 10 mL, three times a day, for a period of 6 days. Due to concerns for
patient safety, the investigator was authorized to discontinue the administration of DSHPP
at any time and prescribe alternative treatments as needed for the patient’s well-being.

4.3.2. Comparator: SoC

All patients included in the study were administered the SoC. This de facto included
children assigned to the control group (who received SoC alone) and children assigned to
the interventional group (who received SoC in addition to DSHPP).

The following products and treatments were administered as SoC:

e Nasopharyngeal lavage through the administration of hydrating fluids to facilitate the
elimination of body fluids, along with the aspiration of secretions, saline solution for
nasal irrigation and nasal sprays containing seawater.
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e  Paracetamol (acetaminophen) (120 mg/5 mL): as antipyretic (fever is defined as body
temperature > 38.5 °C), as needed, 10 mg/kg/dose. The dosage was to be administered
every 6 to 8 h, according to the leaflet. The maximum dosage was 30 mg/kg/day.

e Benzydamine hydrochloride was to be administered by throat sprays for 6 days in
children under 6 years of age; the dosage was to be 1 spray per 4 kg of body weight,
up to a maximum of 4 sprays at one time, 2 to 6 times daily. In children from 6 to
12 years, the benzydamine hydrochloride dosage was to be 4 sprays, administered
two to six times daily. Each spray corresponds to 0.17 mL of solution.

4.3.3. Rescue Medication and Treatment Not Permitted

The administration of coumarin-based products and antibiotics was not permitted
during the study.

Ibuprofen and paracetamol were the only permitted treatments in cases of necessity as
rescue medications for the relief of severe symptoms of ATR. The following is a summary
of the permitted treatments:

ibuprofen (100 mg/5 mL) orally;
high dose (>30 mg/kg/day) paracetamol (120 mg/5 mL) administered orally.

The use of rescue medication to a child was automatically classified as treatment
failure.

4.4. Statistical Methods
4.4.1. Trial Hypothesis

We formulated a superiority hypothesis to assess whether symptoms in patients with
ATR can be improved by a six-day course of DSHPP plus SoC compared with SoC alone.
The primary hypothesis was that the minimal clinical difference between the test group
(DSHPP + SoC) and the control group (SoC alone) should result in a two-point decrease in
mean TSS after six days of treatment. The null hypothesis was that treatment with DSHPP +
SoC would not result in a significant improvement in the symptoms of the treated patients
compared to the control group (treated with SoC alone).

4.4.2. Sample Size Calculation

The sample size was determined based on the results of a prior study [21] that mea-
sured TSS as the primary outcome. The required sample size was calculated using the
formula for comparing two means (two-sample) at a 5% significance level, 80% power,
and a minimum clinically significant difference of 2 (SD 3.85 points). This indicated that
120 patients (130 with the estimated dropout) were required. To achieve this target, it was
estimated that approximately 150 children should be screened.

4.4.3. Statistical Analyses

Categorical variables were described using frequencies and percentages, and com-
parative analyses were performed using the chi-squared test. Quantitative variables, if
normally distributed, were described by means and standard deviations; non-normally
distributed variables were described by medians and interquartile ranges. The Student’s
t-test and Mann-Whitney U test were used to perform comparative analyses according to
the distribution of these variables. Factorial analysis of variance was employed to evaluate
any interactions between quantitative variables and linear progression models, with the
objective of identifying and addressing any potential confounding biases associated with
the independent variables.

4.5. Evaluation Outcomes
4.5.1. Primary Outcomes

The primary efficacy outcomes were the change in TSS and the number of treatment
failures between the two groups.
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The TSS comprised five sub-scores: throat pain, difficulty in swallowing, salivation,
pharyngeal erythema, and fever. The investigator evaluated and scored TSS at each visit
as follows: throat pain, difficulty in swallowing, salivation, and pharyngeal erythema
were rated on a scale of severe (3), moderate (2), mild (1), or absent (0), respectively. The
investigator evaluated fever based on the following scale: The temperature scale is as
follows: 37.5 °C to <38.5 °C =1, 38.5 °C to <39.5 °C = 2, and >39.5 °C = 3. The results were
compared in terms of the absolute change in the total score and for all sub-scores from
baseline to the final visit.

The number of treatment failures was calculated by comparing the administration of
rescue medications (ibuprofen and paracetamol > 30 mg/kg/dose) between the two groups.

4.5.2. Secondary Outcomes

The secondary efficacy outcomes were the investigator global assessment (IGA) and
the patient global assessment (PGA). For both, the comparison was between groups at the
end of the study period (Day 6). The investigator used a four-point scale, ranging from 1
(excellent) to 4 (poor), to assess the IGA. In contrast, the patient global assessment (PGA)
was rated by patients on a 5-point scale, where 1 was defined as “very satisfied” and 5 as
“very unsatisfied”.

4.5.3. Safety

Any AE and SAE were recorded during the study to evaluate the incidence of AE/SAE.
Furthermore, the investigators conducted a comprehensive assessment of the safety of the
treatments using a four-point scale (1 = very good safety, 2 = good safety, 3 = moderate
safety, and 4 = poor safety), with a comparison between groups at the conclusion of the trial.

4.5.4. Schedule of Examinations

Prior to initiating the study, the investigators informed each patient and their parent or
legal guardian of the purpose and nature of the study, the potential risks and benefits, and
requested consent by requiring them to sign an ICF. Furthermore, investigators provided
the children with instructions on how to correctly respond to the tests, with a particular
focus on the PGA. Finally, parents were requested to maintain a temperature log and report
the usage of rescue medication in the patient diary during the study. Furthermore, it was
emphasized that any unused medication be returned at the conclusion of the study and
that the investigator be contacted in the event of an adverse event.

Table 6 outlines the schedule of examinations and procedures to be performed during
the study period.

Table 6. Study schedule of examinations and procedures.

Time Point Visit 1 Visit 2 Visit 3 Visit 4
Day —2to —1 Day 0 Day 4 Day 6

Informed consent v

Inclusion criteria

Exclusion criteria

Demographics and medical history

Physical examination

NSNS

Disease assessment

Rapid test for GABHS ? or nasal and/or
pharyngeal exudate culture plus
SARS-CoV-2

<

AN
<
AN

Concomitant treatments N4

TSS b N4 v v v
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Table 6. Cont.

Time Point Visit 1 Visit 2 Visit 3 Visit 4
Day —2to -1 Day 0 Day 4 Day 6

Product delivery v

Product return N4

Subject diary delivery V4

Patient’s diary verification v

Subject diary return

Products accountability

IGA €

PGA d

Global assessment of the safety

Adverse events v v v v

2 GABHS: group A beta-hemolytic Streptococcus. P TSS: tonsillitis symptom score. € IGA: investigator global
assessment. ¢ PGA: patient global assessment.

NENENENEN

5. Conclusions

The main limitation of this study is its open-label and controlled rather than double-
blind design. This choice is motivated by logistical and economic reasons.

It is essential to highlight that our objective in this study was not merely to demonstrate
that DSHPP associated with SoC will result in a clinical benefit. It was also crucial to prove
that this administration was accompanied by optimal DSHPP compliance and safety, which
are both essential requirements for a product to be administered to children. For this
reason, our research hypothesis of associating the use of DSHPP with SoC may represent a
potential alternative in the first-line treatment of acute respiratory tract infections, beyond
the strict indication for antibiotic treatment, and can contribute to improving the judicious
antibiotic prescription for children with URTL
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