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Abstract: Aging is a biological process with high susceptibility to several infections. This risk
increases in older patients in residential care facilities (RCF). Thus, there is a clear demand for
developing preventive interventions with new therapeutic compounds that combine efficacy and
safety. This could be the case of compounds derived from plants of the genus Allium spp. The
purpose of this study was to evaluate the impact of a combination of a garlic and onion extract
concentrate standardized in organosulfur compounds derived from propiin on the incidence of
respiratory tract infections in elderly patients of RCF. Sixty-five volunteers were selected at random to
receive a placebo or a single daily dose of the extract for thirty-six weeks. Different clinical visits were
performed to evaluate the main respiratory diseases with an infectious origin, as well as the associated
symptoms and their duration. The extract showed a clinical safety profile and significantly reduced
the incidence of respiratory infections. Moreover, the treatment decreased the number and duration
of the associated symptoms compared with the placebo group. For the first time, we demonstrated
the protective effect of Alliaceae extract in respiratory infectious diseases in elderly healthy volunteers,
which could be used prophylactically against the most common infectious respiratory diseases.

Keywords: onion; garlic; organosulfur compounds; dietary supplement; immunostimulant; elderly

1. Introduction

Aging is a natural process that impairs several physiological systems, including the
immune system, resulting in increased susceptibility to infectious, auto-immune, and neo-
plastic diseases. The world population over the age of 65 is expected to reach 1.5 billion in
2050 [1]. Therefore, emphasis on the overall quality of life of the older person represents
a major global public health challenge. Most older adults would prefer to age at home;
however, unfortunately, this goal is frequently complicated due to the loss of cognitive and
physical abilities, autonomy, and independence. Furthermore, the traditional family struc-
ture and socialization have changed, and consequently, home-based care for older adults is
declining, and the demand for residential care facilities (RCFs) is rapidly increasing.

RCFs have become receptors of patients with a high risk of acquiring infections,
which are mainly related to their underlying conditions and the invasive procedures they
may undergo. In fact, it is well known that older adults who reside in RCFs are highly
vulnerable to respiratory tract infections [2–4]. Among them, pneumonia, influenza, and

Nutrients 2023, 15, 2308. https://doi.org/10.3390/nu15102308 https://www.mdpi.com/journal/nutrients

https://doi.org/10.3390/nu15102308
https://doi.org/10.3390/nu15102308
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/nutrients
https://www.mdpi.com
https://orcid.org/0000-0003-0925-9441
https://orcid.org/0000-0002-1691-2587
https://orcid.org/0000-0001-6876-3782
https://orcid.org/0000-0003-1927-0628
https://doi.org/10.3390/nu15102308
https://www.mdpi.com/journal/nutrients
https://www.mdpi.com/article/10.3390/nu15102308?type=check_update&version=1


Nutrients 2023, 15, 2308 2 of 13

recently, severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) are common and
can endanger their life. Although vaccination against these pathogens in this population is
widespread, outbreaks persist, resulting in continued morbidity and mortality. Moreover, it
has been reported that once infected, the residents are more likely to develop complications,
such as lower respiratory tract illness, which is the most important cause of death in elderly
residents, and one of the most common reasons for transfer to the hospital [5]. Therefore,
there is clearly an urgent need to develop potential and preventive therapeutic strategies
that reduce the incidence and/or the severity of respiratory infections. In this context,
different plant-based natural herbal formulations and related compounds, which have
been traditionally used for the protection against infections and for the improvement of the
immune response, are being assayed for the discovery and development of novel antiviral
drugs. Since most of these plant-derived products have been reported to be safe after their
administration, they could become a high-value therapeutic approach for these conditions
in this vulnerable population [6].

In this context, plants of the genus Allium spp. such as garlic (Allium sativum L.)
and onion (Allium cepa L.), which are rich in organosulfur compounds, including allicin,
propyl-propane thiosulfinate (PTS), and propyl-propane thiosulfonate (PTSO), have been
traditionally used against conditions such as joint inflammation, constipation, infectious
diseases, and parasitic infestations [7–9]. Most of these beneficial effects have been con-
firmed experimentally in vivo and in vitro [10]. Additionally, in vitro studies have reported
that the supplementation of a formula that includes concentrated garlic and onion shows
broad-spectrum antimicrobial activity against multidrug-resistant bacteria isolated from
human samples [11], and is also effective against porcine reproductive and respiratory
syndrome virus (PRRS), as reported in experimental and human studies [12].

Therefore, the aim of this study was to evaluate the impact of daily consumption of
a combination of garlic and onion extract concentrate rich in organosulfur compounds,
severity, and duration of respiratory tract infections in healthy elderly volunteers who live
in a nursing home.

2. Materials and Methods
2.1. Ethics, Approval, and Consent

This study was performed in compliance with the Declaration of Helsinki Ethical
Principles for Medical Research involving human subjects and its amendment, and the
Guidelines on Good Clinical Practice standards of CPMP/ICH/135/95 and ISO 14155 and
all relevant Spanish guidelines. The study protocol was reviewed and approved by the
Regional Ethical Committee (Granada, Spain) and registered in the US Library of Medicine
(http://www.clinicaltrials.gov, (accessed on 1 February 2022)) with the ID NCT04647071.

Before the start of the study, the medical team of the residence selected the participants
due to their characteristics, and they were invited to participate in the study. If they
agreed, their relatives were informed so that they could also give their consent. All subjects
provided written informed consent prior to their inclusion in the study.

2.2. Subjects and Study Design

The study enrolled 65 healthy older volunteers of both sexes who lived in the nursing
home Residencia de Mayores Claret in Granada (Spain), aged more than 65 years and
were vaccinated against flu according to the inclusion criteria. Exclusion criteria were,
before the study, having any disease that affects the development and results of the study,
being unable to understand the study and sign voluntarily and freely the informed consent,
and having a low expectation of compliance with the study protocol; during the study,
and always according to the opinion of the researchers, failure to comply with the study
protocol, suffering some adverse event not tolerated by the subject, suffering changes in
health status incompatible with continued participation in the study, and wish to withdraw
from the study voluntarily. Finally, during the development of the study, the residence

http://www.clinicaltrials.gov
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offered all volunteers the opportunity to be vaccinated against the SARS-CoV-2 virus.
Agreeing to be vaccinated was a mandatory condition to continue in the study.

A controlled, randomized, double-blind, 2 parallel-group study was carried out for
36 weeks during the months with the highest incidence of respiratory diseases (October
2020–June 2021). Eligible volunteers were equally assigned to the product or the placebo
group (33 subjects in the active group and 33 in the placebo group), according to a previ-
ously prepared randomization list generated using free software www.randomization.com.
Accordingly, clinical visits were performed at the beginning of the study (T0) and every
four weeks (T1-T7) until the end of the study (T8) (Figure 1).
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Figure 1. Representation of the experimental design of the study from week 0 until week 36. Proce-
dures carried out at each time (T) are shown.

2.3. Intervention

Participants were randomized to receive either the active or a placebo product. The
active product (Aliocare®, DOMCA SAU., Granada, Spain) contained concentrated onion
extract (86 mg) standardized in organosulfur compounds derived from propiin (10 mg
per capsule), garlic powder (14 mg), and microcrystalline cellulose (9892-Capsucel®, Lab-
oratorios Guinama, La Pobla de Vallbona, Valencia, Spain) up to 450 mg, whereas the
placebo product only contained 450 mg of microcrystalline cellulose. Both were delivered
in hydroxypropyl methylcellulose capsules (Solchem®, Solchem, Barcelona, Spain). The
medical team at the nursing home was in charge of administering one capsule a day to
each volunteer during lunch for the 36 weeks, ensuring that they ingested it.

Participating subjects were instructed not to deviate from their regular habits during
the intervention. Moreover, the participants’ diet was controlled throughout the study (the
volunteers had to maintain their menu type).

Neither the researchers (intervention and statistical analysis) nor the participants knew
which treatment sequence the subjects had been assigned to; the researchers were unblinded
only at the end of the study. The odor of the product was masked to ensure blindness.

2.4. Clinical Parameters

The study’s primary outcome was the incidence of respiratory diseases of infectious
origin (RDIO), mainly influenza-like illness (ILI), the common cold, and COVID-19. The
diagnosis of ILI was made following the guidelines of the European Center for Disease
Prevention and Control [13] (Influenza case definitions (2017)) as follows: sudden onset of
symptoms with one or more respiratory symptoms (cough, sore throat and/or nasal conges-
tion) plus one or more systemic symptoms (fever, headache, myalgia and/or malaise). The
common cold was determined by the sudden onset of one or more respiratory symptoms
(cough, sore throat, and/or nasal congestion) without systemic symptoms [14]. Since many
of these symptoms coincide with those of infection by the SARS-CoV-2 virus, all those
suspected of infectious respiratory disease underwent a PCR (polymerase chain reaction)
test. In the case of a negative result, ILI or a common cold was diagnosed.

www.randomization.com
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For this reason, every 28 days during the study, 14 clinical parameters related to these
illnesses were monitored. The chosen symptoms were cough, fever, nasal congestion, throat
pain, headache, bone pain, fatigue, chest pain, difficulty breathing, loss of smell/taste,
nausea, diarrhea, lack of appetite, and sleeping problems. Moreover, medication intake and
total illnesses were followed during the intervention. The events were recorded daily by the
medical team in the residence files and collected every four weeks in the study database.

The severity of the events was analyzed by studying the number of symptoms experi-
enced by the volunteers and their duration.

Finally, product safety was monitored daily by asking volunteers if they felt bad when
taking the product and by weighing and measuring blood pressure every 28 days. Medicine
intake was also followed.

2.5. Statistical Analysis

The calculation of the sample size, as well as the statistical analysis, was carried out by
the company SEPLIN Soluciones Estadisticas, S.L. (Granada, Spain). The blind of the study
was only opened by the principal investigator upon receipt of the statistical report.

A study was proposed with a sample size necessary to determine a difference in the
reduction of incidences of respiratory symptoms of 35% and determining a statistical power
of 80% and a significance level of 5%. Based on these considerations, 31 patients per group
would be necessary, making a total of 62. In any case, in anticipation of possible losses
during the study, 69 volunteers were recruited.

The results of the primary variable “Incidence of respiratory symptoms associated
with infections” were analyzed longitudinally at different times (every four weeks of the
study) and according to the treatment groups. Descriptive measures of the incidences (IRR
Incidence rate ratio/OR-odds ratio), 95% confidence interval for the IRR/OR by study
group, and time were studied, depending on the number of respiratory events or the
occurrence of at least one case of respiratory symptom.

Generalized Mixed Models or repeated measures were used to compare the groups
over time, adjusted for the baseline variables and the characteristics of the person both
for the occurrence of some symptom at each measurement moment and the response of
the number of events that occurred (longitudinal analysis of the response; mixed logistic
model in the case of occurrence and mixed Poisson model in the case of the number of
observed events).

To analyze the duration of the symptoms (number of days with symptoms associated
with each event), these quantities have been described considering means, median, devia-
tion, and range of values. The results have been compared between groups at each moment
as well as the global measurement of total days of symptoms at the end of the study. A
Poisson model has been applied to analyze the number of days with symptoms over time,
comparing the mean number of days with symptoms by group.

3. Results
3.1. Study Data, Compliance, and Baseline Characteristics of the Subjects

During the period from October 2020 to June 2021, 66 healthy individuals were
enrolled and randomly distributed into 2 groups: the treated group that received garlic and
onion concentrated extract (33 subjects) and the control group that received the placebo
(33 subjects) (Figure 2). The product was administered under medical supervision during
lunch, achieving 100% compliance.

The demographic and clinical characteristics of the subjects at the beginning of the
study were similar in both study groups (Table 1), and no significant differences were
observed between the two groups for any of the analyzed variables. Most participants were
older than 80 years, with a mean value of 84.4 ± 9.0 years, and the majority were female
(80%). It is noteworthy that there was a high percentage of smokers (86.2%) and regular
drinkers (92.3%). Despite this, blood pressure values were within normal limits due to the
habitual use of medication among residents with hypertension.
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Figure 2. Flow chart of the subjects included in the study.

Table 1. Descriptive values of the study volunteers. Continuous variables are presented as the
mean ± SD and categorical variables as n (%). p-value indicates statistical differences between groups.

Control Group
(n = 33)

Treatment Group
(n = 32) p-Value

Age (years) 84.5 ± 8.0 84.3 ± 10.1 0.940

Gender 0.537
Men 8 (24.2) 5 (15.6)
Women 25 (75.8) 27 (84.4)

Body Mass Index BMI (kg/m2) 24.9 ± 5.0 24.7 ± 6.3 0.881

Smoking habits 0.873
Current smoker 29 (87.9) 27 (84.4)
Former smoker 2 (6.1) 3 (9.4)
No smoker 2 (6.1) 2 (6.2)

Alcoholic drinks 1.000
Regular drinker 30 (90.9) 30 (93.8)
Former drinker 2 (6.1) 1 (3.1)
Non drinker 1 (3.0) 1 (3.1)

Physical activity 0.762
Very low 15 (45.4) 13 (40.6)
Low 18 (54.6) 19 (59.4)

Systolic pressure (mmHg) 118.4 ± 15.5 120.7 ± 17.4 0.571

Diastolic pressure (mmHg) 64.3 ± 9.5 67.4 ± 9.4 0.191

3.2. Security Parameters

The product was well accepted by all the volunteers, who did not report any ad-
verse events throughout the study. Similarly, there were no significant changes in weight
(Figure 3A) and blood pressure (Figure 3B,C).
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3.3. Respiratory Tract Infections Incidence and Related Symptoms

The incidence of respiratory infections during the intervention period was analyzed
according to the appearance of symptoms related to these diseases. However, given
the clinical relevance that COVID-19 presented during the period in which the study
was carried out (October 2020–July 2021), it was requested that all suspected cases of
this disease be confirmed by a PCR test. All the cases that appeared with symptoms
compatible with COVID-19 during the 36 weeks were negative in the PCR test, so it is
considered that the incidence of cases of this disease in the study was zero. Once the
result of the PCR test was verified, the diseases were diagnosed: ILI and the common cold
were diagnosed by the symptoms indicated in the Section 2 and the rest were classified
as other viral respiratory infections (OVRI) or as bacterial respiratory infections (BRI) by
medical diagnosis. Consumption of the Alliaceae mixture induced a significant decrease
in respiratory infections, especially for ILI and the common cold, since the incidence was
significantly lower than four-fold for the treatment group compared to the control group
(Table 2).

Table 2. Respiratory infection cases. ORVI: other respiratory viral infections. RBI: respiratory bacterial
infections. Ratio ns/s: ratio no symptoms vs. symptoms. IRR c/t: incidence rate/ratio control group
vs. treatment group. NC: no cases (IRR not possible).

Group
Number of Events Statistical Analysis

0 1 2 3 Ratio ns/s p-Value IRR c/t p-Value

Influenza
Control 21 9 3 0 0.013 0.005

3.717 0.021Treatment 29 1 2 0 0.004 0.002

Common cold
Control 18 8 2 5 0.021 0.007

4.038 0.001Treatment 28 2 0 2 0.005 0.003

ORVI
Control 29 4 0 0 0.004 0.002

2.468 0.352Treatment 30 2 0 0 0.002 0.001

RBI
Control 25 7 1 0 0.006 0.003

1.943 0.263Treatment 29 2 0 1 0.003 0.002
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The symptoms experienced by the volunteers who had RDIO episodes during the
study were also analyzed. The incidence of symptoms was followed by counting the
number of events suffered by the volunteers during the study (Table 3). As indicated,
14 symptoms related to ILI, the common cold, and COVID-19 were analyzed. However,
one of them, the loss of smell/taste, was not observed in any of the volunteers throughout
the study, and then it was removed from the statistical analysis. The intake of antibiotics
or analgesics to manage respiratory infections was similar in treated and control groups
during the period of intervention [IRR (95% CI): 1.449 (0.733–2.949) and 0.263 (0.009–4.179),
respectively]. In addition, safety-related parameters such as nausea (1 case in each group),
lack of appetite (8 cases in the control group vs. 3 in the treatment group), and sleep
problems (5 cases in the control group vs. 0 in the treatment group) were lower in the
treatment group (Table 3).

Table 3. Total number of incidents throughout the study. Ratio ns/s: ratio no symptoms vs. symptoms.
IRR c/t: incidence rate/ratio control group vs. treatment group. NC: no cases (IRR not possible).

Symptoms Group
Number of Events Statistical Analysis

0 1 2 3 Ratio ns/s p-Value IRR c/t p-Value

Cough Control 18 12 3 0 0.014 0.005
4.792 0.005Treatment 29 2 0 1 0.003 0.002

Fever
Control 27 5 1 0 0.009 0.005

6.450 0.093Treatment 31 1 0 0 0.001 0.001

Nasal
congestion

Control 27 6 0 0 NC NC
NC NCTreatment 32 0 0 0 NC NC

Throat pain Control 30 3 0 0 0.001 0.001
1.719 0.599Treatment 30 1 1 0 0.001 0.001

Headache
Control 29 4 0 0 NC NC

NC NCTreatment 32 0 0 0 NC NC

Bone pain Control 28 4 1 0 0.002 0.002
12.465 0.033Treatment 31 0 1 0 0.000 0.000

Fatigue Control 22 6 3 2 0.020 0.007
5.235 0.004Treatment 29 1 2 0 0.004 0.002

Chest pain Control 27 4 2 0 0.006 0.003
2.641 0.185Treatment 28 2 1 0 0.002 0.002

Difficulty
breathing

Control 20 8 4 1 0.016 0.006
3.751 0.007Treatment 28 2 1 1 0.004 0.002

Nausea
Control 32 1 0 0 0.000 0.000

1.407 0.818Treatment 31 1 0 0 0.000 0.000

Diarrhea
Control 27 4 1 1 0.007 0.004

1.674 0.389Treatment 28 3 1 0 0.004 0.003

Lack of
appetite

Control 25 5 3 0 0.014 0.006
3.720 0.058Treatment 29 3 0 0 0.004 0.003

Sleeping
problems

Control 28 5 0 0 NC NC
NC NCTreatment 32 0 0 0 NC NC

3.4. Symptom Severity

The severity of the events was analyzed by counting the number of symptoms experi-
enced by each volunteer (Table 4) and for how many days the symptoms lasted (Table 5).
In all cases, the treatment group had a lower number of symptom events than the control
group, being statistically significant for cough, bone pain, fatigue, shortness of breath,
and lack of appetite. In addition, it can be stated that the severity of RDIO episodes was
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significantly lower since the number of symptoms of the volunteers in the treatment group
was 3.2 times lower (Table 4) and their duration 3.5 times lower (Table 5).

Table 4. Number of symptoms experienced by the volunteers. Ratio ns/s: ratio no symptoms vs.
symptoms. IRR c/t: Incidence rate/ratio control group vs. treatment group.

Group
Number of Symptoms

0 1 2 3 4 5 6 7 8 9 11 12 13 17

Control 13 5 3 0 1 3 0 1 2 1 1 1 1 1
Treatment 23 4 0 2 0 0 1 0 1 0 0 1 0 0

Statistical analysis

Ratio ns/s p-value IRR c/t p-value

Control 0.110 0.010
3.231 0.000Treatment 0.034 0.006

Table 5. Total number of days with symptoms. Ratio ns/s: ratio no symptoms vs. symptoms. IRR
c/t: incidence rate/ratio control group vs. treatment group.

Group
Days

0 1 2 3 4 6 7 8 9 10 15 17 18 21 22 24 56

Control 13 1 3 1 3 2 1 0 1 3 1 1 1 0 0 1 1
Treatment 23 2 1 1 0 0 0 1 0 2 0 0 0 1 1 0 0

Statistical analysis

Ratio ns/s p-value IRR c/t p-value

Control 0.168 0.019
3.508 0.000Treatment 0.048 0.008

4. Discussion

It is well described that people over 65 years have decreased immune system functions
and are, therefore, more prone to suffering from respiratory diseases of infectious origin [15].
Thus, in 2020, the influenza virus caused more than 600,000 cases in Spain; there were
almost 28,000 hospitalized, 1800 Critical Care Unit admissions, and 3900 deaths, with
this population group being the most affected [13]. However, it is the SARS-CoV-2 virus
that causes the disease COVID-19, which has been most relevant in recent years, mainly
affecting the elderly population and especially nursing homes.

The present study was carried out during the months of October 2020 to July 2021,
which included from the 2nd to the 5th wave of COVID-19 [16]. For this reason, the
measures taken at the “Residencia de Mayores Claret de Granada” (Spain) were extreme:
mandatory use of masks, isolation of residents, closure of common dining rooms, and
prohibition of the entry of people outside the residence, among others. Moreover, all
residents were vaccinated against flu and pneumonia and received two doses of the Pfizer
vaccine for COVID-19. That is why the incidence of RDIO in the present study was not
very high. In fact, no suspicion of COVID-19 was confirmed by a PCR test during the
intervention period.

In the present study, throughout the 36 weeks of intervention, no mild or severe
adverse events related to the consumption of the product were reported. In addition, the
weight and blood pressure of the volunteers were followed every four weeks, and no
significant changes were detected (Figure 3). In fact, the safety of similar extracts [17,18]
and compounds present in Alliaceae [19–21] has been previously analyzed in several studies,
obtaining similar conclusions. In relation to weight, opposite effects were seen during the
study. While in the control group, BMI decreased by 5.9% (25.4 + 4.9 vs. 23.9 + 3.3 p = 0.875),
in the treatment group, there was a slight increase of 2.05% (24.4 + 6.1 vs. 24.9 + 6.2
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p = 0.676). This weight stabilization can be considered very positive data regarding the
safety of the extract intake. In fact, weight loss is a natural process in older people. Thus, in
a similar study with elderberry and reishi extracts [22] previously carried out in the same
nursing home, weight decreased in both groups after 14 weeks of intervention.

There are few studies carried out in humans that report the benefits of Allium extracts
in the prevention of infectious processes. Moreover, most of them focus on the benefits
of garlic or onion separately, not studying the effects of their combination. In addition,
the trials found in the literature focus on the effects of their consumption no later than
12 weeks.

A metabolomic study carried out with a similar Allium extract containing 14.5% of
organosulfur compounds that was administered for 4 weeks to 30 healthy volunteers
showed changes mainly in the phospholipid metabolism, highlighting the increase in the
concentration of 7 lysoPCs, which have demonstrated a relationship with the prevention
of several diseases [23]. Other garlic and onion extracts have been previously tested in
humans in an uncontrolled metabolomics study targeting tumor markers and metabolic
syndrome [24,25], but their protective effect against infectious respiratory diseases has
never been described in human studies. In fact, only two double-blind, placebo-controlled
trials have been reported. A study performed with 146 participants that consumed an
allicin-containing supplement for 12 weeks revealed that its intake can reduce the incidence
and prevent the associated symptoms of the common cold [26]. In line with these results,
another similar study that included 65 patients diagnosed with COVID-19 showed that the
intake of allicin capsules for 2 weeks could have a significant impact on improving clinical
symptoms and accelerating the healing process [27]. Thus, a higher potential activity of
garlic extract rich in allicin in controlling viral infections has been reported [28].

It is important to highlight that different compounds from either garlic or onion
can act synergically to exert beneficial effects after their administration. Thus, allicin
from garlic is extremely unstable and is rapidly transformed in other compounds such
as dithiins or diallyl disulfide [29], but other organosulfur compounds found in garlic,
like alliin, can contribute to its beneficial effects due to the reported anti-inflammatory
properties [30]. In onion, the most common sulfur compound is propiin (S-propyl-L-
cysteine sulfoxide) that, due to the action of alliinase, leads to propiin derivatives, such
as thiosulfinates and thiosulfonates compounds such as PTS and PTSO, which are more
stable and exhibit interesting biological properties as antimicrobial, anti-inflammatory, or
antitumor activities [31–33]. Although there is no evidence in the literature on its ability to
prevent infectious processes in humans, there are many preclinical studies that support
our results. Accordingly, different studies with these propiin derivatives have been carried
out in farm animals, which have demonstrated protective effects against infections in
broiler chickens [34], fish [10], and pigs [35,36]. Furthermore, these compounds have
demonstrated the ability to modulate the gut microbiome in aquatic and terrestrial animals,
promoting the development of lactic acid bacteria to the detriment of enteropathogenic
bacteria [10,30,37], improving host immunity, maintaining intestinal homeostasis, and
inhibiting inflammation [38].

While most of the studies based on the intake of garlic linked their effects to the action
of allicin, in the case of onion, the studies related their benefits to quercetin [39]. The
antiviral activity of this compound against influenza viruses, rhinovirus, and SARS-CoV-2
virus has also been studied [40–42]. In contrast, only a few studies have been carried out
on the benefits of the organosulfur compounds from onion.

As previously mentioned, respiratory infections caused by bacteria, rhinovirus, coro-
navirus, and influenza virus, among others, affect the respiratory and immune systems;
common in these diseases is a high inflammation that affects almost all patients [43]. Onion
is a food well known for its anti-inflammatory properties [44]. Some works have recently
reported the anti-inflammatory effect of thiosulfinate and thiosulfonate from onion in hu-
man cells [33]. Besides, these compounds derived from propiin demonstrated in preclinical
trials their ability to modulate the inflammatory response and their potential applications
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in bowel auto-immune diseases and intestinal infections [9,45]. Therefore, onion can also
play an essential role in boosting the immune system, improving lung function, and could
prevent respiratory infections [45].

According to this approach, some researchers have recently hypothesized that onion
consumption could be a good candidate for managing COVID-19 patients due to its anti-
inflammatory, antithrombotic, and antiviral effect [46,47]. Other authors have also informed
on the therapeutic potential of onion against acute respiratory tract infection and lung injury
caused by collagen deposition, inflammatory cell infiltration, and pulmonary fibrosis [48].

Therefore, this study is the first controlled, randomized, and double-blind study con-
ducted with a mixture of garlic and onion extract concentrate, demonstrating its protective
effect on respiratory diseases of infectious origin in elderly healthy volunteers in residential
care facilities, evidenced by a decrease in the number of events of infectious respiratory
diseases, as well as in the number of associated symptoms and their duration. In conclusion,
regular consumption of an Allium extract improves the immunity of elderly volunteers and
can be used prophylactically against the most common infectious respiratory diseases.

5. Limitations and Strengths

The main limitation of this study is related to the fact that this was not a multicentric
study since the possibility of including additional participants from other nursing homes
was limited due to the pandemic during the study period.

Moreover, the population distribution in the elderly centers constitutes another lim-
itation since more females participated in the study. Although these limitations could
have had an impact on our findings, it is unlikely that they could have altered the general
conclusions. Another limitation is related to the severity of the symptoms. These were not
evaluated because SARS-CoV-2 preventive measures would not allow a real evaluation
of the severity of the symptoms. In addition, the Ethical Committee did not approve
the acquisition of blood samples; therefore, the measurement of biochemical parameters
that could have explained the effects and safety of the treatment could not be carried out.
As this point was very important, safety was indirectly monitored by analyzing various
parameters, such as nausea, appetite, sleep, blood pressure, weight, and consumption of
other medications.

Lastly, most of the subjects included in this trial were smokers and drinkers, and
although these habits were more common than in the general population, the distribution
of smokers and drinkers in both study groups was similar, and consequently, it can be
assumed that these habits did not influence the results.

The manuscript also has an important strength, as it was conducted with institution-
alized elderly people, which allowed for a highly controlled environment in all aspects:
habits, diet, and drug intake therapy, including the product of the study itself, allowing for
immediate control of any adverse effects.
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