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ABSTRACT

Introduction. The common cold is one of the most prevalent acute respiratory infections worldwide and represents a
significant public health and socioeconomic burden. Due to the lack of curative antiviral therapies and the limited
effectiveness of conventional symptomatic treatment, there is growing interest in dietary supplements and herbal
preparations that may prevent infection, shorten disease duration, or alleviate symptom severity.

Materials and Methods. A structured literature search was conducted using PubMed and Google Scholar databases. Priority
was given to systematic reviews, meta-analyses, and randomized controlled trials evaluating the effects of Vitamin D,
Vitamin C, cloves (Syzygium aromaticum), zinc, Black elderberry (Sambucus nigra), ginseng (Panax spp.), echinacea
(Echinacea spp.), Pelargonium sidoides, and Black seed (Nigella sativa) on the prevention and treatment of the common
cold. Studies were assessed according to evidence-based medicine principles, with emphasis on clinical outcomes such as
incidence, duration, and severity of symptoms.

Results: The reviewed evidence indicates that zinc lozenges and standardized echinacea preparations provide the most
consistent benefits in reducing the duration and severity of common cold symptoms when administered early. Among the
analyzed interventions, echinacea was the only one that demonstrated a reproducible preventive effect against the
development of the common cold. Black elderberry and Pelargonium sidoides were associated with clinically meaningful
reductions in symptom severity and illness duration, although evidence for their preventive efficacy remains limited. Vitamin
C and Vitamin D showed modest benefits primarily in specific populations, such as individuals exposed to intense physical
stress or those with Vitamin D deficiency. Evidence regarding ginseng was inconsistent, while cloves and Nigella sativa
lacked robust clinical trials specifically addressing the common cold despite encouraging preliminary findings.
Conclusions. Several dietary supplements and herbal preparations may offer therapeutic benefits in the management of the
common cold; however, their effectiveness varies considerably depending on formulation, dosage, timing of administration,
and population studied. Echinacea emerges as the most promising agent for prevention, while zinc, elderberry, and
Pelargonium sidoides appear most relevant for symptom reduction and illness shortening. Further high-quality, standardized
randomized controlled trials are required to clarify preventive efficacy and establish clear clinical recommendations.
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Introduction.

The common cold remains one of the most widespread acute respiratory infections (ARI) globally,
producing a substantial socioeconomic burden through lost productivity and healthcare utilization (Shokri-
Mashhadi et al., 2021). Approximately 70% of the population experiences at least one respiratory infection per
year. (Evans et al., 2019). As conventional symptomatic treatments offer limited relief and no curative effect,
interest has grown in complementary strategies that may reduce susceptibility to infection, shorten disease
duration, or alleviate symptom intensity. Among these, Vitamin D, Vitamin C, Cloves (Syzygium aromaticum),
Zinc, Elderberry (Sambucus nigra), Ginseng (Panax spp.), Echinacea (Echinacea spp.), South African
Pelargonium (Pelargonium sidoides), and Black seed (Nigella sativa) have received significant scientific
attention for their potential immunomodulatory, antiviral, and anti-inflammatory activities. Vitamin D has
been widely investigated because of its established role in regulating innate and adaptive immune responses,
including modulation of antimicrobial peptides and cytokine profiles; several clinical studies have examined
whether correcting Vitamin D deficiency may reduce the risk of acute respiratory infections (Aranow, 2011).
Vitamin C, historically linked to immune health, continues to be studied for its antioxidant capacity and its
possible ability to slightly shorten the duration of cold symptoms under specific physiological or environmental
conditions (Hemild, 2017). Cloves contain eugenol and other phenolic compounds with recognized

e-ISSN: 2544-9435 2



1(49) (2026): International Journal of Innovative Technologies in Social Science

antimicrobial and anti-inflammatory effects, leading to exploratory research on their potential to interfere with
early viral activity or modulate inflammation during upper respiratory infections (Ahamad, 2024). Zinc is a
critical trace element for immune competence and exerts antiviral, anti-inflammatory, and immunoregulatory
effects that provide a plausible mechanistic basis for its role in viral respiratory infections such as the common
cold (Wessels et al., 2017). Herbal remedies have also stimulated considerable interest. Elderberry preparations
have been studied for their high flavonoid content and their potential to mitigate cold and influenza-like
symptoms through antiviral and cytokine-modulating effects (Tiralongo et al., 2016). Ginseng has been
explored for its capacity to modulate immune cell function, enhance natural killer cell activity, and potentially
reduce the incidence or severity of respiratory infections. Echinacea remains one of the most commonly
investigated botanical interventions for upper respiratory infections; its extracts demonstrate
immunomodulatory and mild antiviral properties, and numerous trials have evaluated whether these effects
translate into reduced cold incidence or duration (Nahas & Balla, 2011). Pelargonium sidoides, traditionally
used in South African herbal medicine, has gained international scientific interest for its proposed antiviral,
antibacterial, and secretolytic actions that may alleviate symptoms of acute respiratory infections (Mammari
et al., 2023). Lastly, Nigella sativa seeds and their key constituents, including thymoquinone, have been
investigated for their antioxidative, anti-inflammatory, and immunoprotective properties, prompting research
into their potential to reduce respiratory symptom burden or support host defense mechanisms (Ferizi et al.,
2023).

Together, these diverse agents represent a broad spectrum of biologically plausible strategies that may
influence the course of viral upper respiratory infections. However, the quality, consistency, and clinical
relevance of available evidence vary widely. This work aims to critically examine the scientific literature on
Vitamin D, Vitamin C, Cloves, Zinc, Elderberry, Ginseng, Echinacea, Pelargonium sidoides, and Nigella
sativa, assessing their potential roles in preventing the common cold, shortening its duration, and mitigating
symptom severity, while highlighting methodological strengths, limitations, and existing research gaps.

Materials and methods

The research method used was a review of the literature on PubMed and Google Scholar using the
keywords: "upper respiratory infections herbal therapy,“ upper respiratory infections dietary
supplements,” “dietary supplements cold,” and ”immunity system supplements."” On this basis, the most
common ingredients of medicines and supplements for immunity were identified: Vitamins D And C, Cloves,
Zinc, Elderberry, Ginseng, Echinacea, African Pelargonium, And Black seed. The literature review was then
repeated using the phrases: "upper respiratory infections Vitamin D, "upper respiratory infections Vitamin
C.,*“ “upper respiratory infections cloves,” “upper respiratory infections zinc,” “upper respiratory infections
black elderberry,” “upper respiratory infections ginseng,” “upper respiratory infections echinacea,” ~upper
respiratory infections pelargonium, upper respiratory infections black seed". The assessment of the
effectiveness of preparations on immunity was based primarily on systematic reviews, meta-analyses and
randomized controlled trials, which, according to the principles of Evidence-Based Medicine (EBM),
constitute scientific evidence of the highest quality and reliability.

(T3]

Results.

Vitamin D

The mechanism of action is based on Vitamin D inhibiting the formation of pro-inflammatory cells
(TH17 cells) and simultaneously participating in the production of Treg cells, which regulate the function of
the immune system by preventing pro-inflammatory reactions (Xie et al., 2017; Cantorna et al., 2015). It has
also been proven that high levels of Treg cells are inversely proportional to viral respiratory diseases (Weir et
al., 2020).

Several meta-analyses and randomized controlled trials have evaluated whether Vitamin D
supplementation lowers the incidence of acute respiratory infections (ARIs, of which the common cold is a
major component).

An individual-participant data meta-analysis of 10,933 participants found that Vitamin D
supplementation modestly reduced the risk of acute respiratory tract infection (adjusted OR 0.88), particularly
when given daily or weekly without large bolus doses, and especially in individuals with very low baseline
25(0OH)D (< 25 nmol/L) (Martineau et al., 2017).
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However, other analyses show small or no effect overall: for example, a 30-trial meta-analysis with over
30,000 participants reported no significant effect (RR 0.96, 95% CI 0.91-1.01), with benefit seen only in daily
or short-term supplementation subgroups (Cho et al., 2022).

A recent dose—response meta-analysis of 43 randomized controlled trials (nearly 50,000 participants)
found no overall significant preventive effect (RR ~ 0.99), but identified an optimal supplementation range of
~400-1,200 IU/day, especially when taken in daily regimens of less than four months during autumn, winter,
spring seasons (Wang et al., 2024).

Mechanistic and cohort evidence suggests that benefit is greatest in those with low baseline Vitamin D,
but in populations without deficiency the effect is small (Johnson & Thacher, 2023).

More recently, a meta-analysis focusing on older adults (12 trials, ~29 000 participants) concluded that
Vitamin D supplementation does not reduce the risk of ARI’s or shows minimal effects. (RR 0.99; 95% CI
0.97-1.02) in that age group (Jia et al., 2024).

In a randomized trial involving over 15,000 older adults not selected for Vitamin D deficiency, daily
supplementation with 2,000 IU Vitamin D did not significantly reduce the risk of upper respiratory infections
overall (OR 0.96, 95% CI: 0.86—1.06) (Camargo et al., 2024).

Taken together, taking Vitamin D might offer some protection against acute respiratory tract infections
overall. However, because many studies do not confirm this effect, more research is needed to better
understand its potential role in preventing or treating the common cold (Rondanelli et al., 2018). Vitamin D
supplementation may provide moderate protection against respiratory tract infections (including colds), but
only in people who are deficient in this Vitamin and when taken daily in moderate doses (400-1200 IU/day),
but there is insufficient data to confirm this. Evidence for reducing the duration or severity of colds is weaker
and less consistent.

Vitamin C

Vitamin C (ascorbic acid) has long been proposed as a low-cost, readily available intervention against
the common cold, yet its efficacy remains controversial. Numerous clinical trials and meta-analyses have
explored whether regular or therapeutic supplementation can reduce the incidence, duration, or severity of cold
episodes. While some data suggest modest benefits, particularly under certain physiological stresses, the
evidence is nuanced and dose-dependent.

Vitamin C supports immune defense through several complementary mechanisms. It strengthens
epithelial barriers by promoting collagen synthesis and protecting tissues from oxidative stress, reducing
pathogen entry. As a potent antioxidant, Vitamin C regulates the oxidative burst in phagocytes and prevents
excessive cell damage. It also facilitates resolution of inflammation by supporting apoptosis and clearance of
spent immune cells. (Carr & Maggini, 2017). Additionally, Vitamin C influences adaptive immunity by
modulating cytokine production and supporting lymphocyte function (van Gorkom et al., 2018). During
infections Vitamin C levels decline, indicating increased physiological demand (Bakaev & Duntau, 2004).

Most large-scale reviews show no preventive effect of Vitamin C on cold incidence in the general
population at doses of 200 mg/day or higher. The Cochrane analysis includes 29 clinical trials with over 11,300
participants; preventive supplementation did not significantly reduce the risk of developing a cold (Hemild &
Chalker, 2013). Although another meta-analysis found that routine supplementation of more than 1g slightly
reduces incidence in ordinary conditions (Nahas & Balla, 2011). Then review of complementary treatments
similarly concluded that Vitamin C does not prevent colds; the summary is based on multiple randomized
controlled trials of varying sizes (typically 100—400 participants) (EBSCO CAM Review Board, 2024). A
broader epidemiological overview similarly concludes that supplementation does not decrease the risk of
infection, although it may influence duration. This report considered datasets totaling several thousand
participants (Keya et al., 2021).

Several trials show that Vitamin C reduces incidence by up to 50% in people exposed to extreme
physical stress (e.g., marathon runners, soldiers in subarctic training). Doses in these studies were typically
200-1000 mg/day, given orally (Cerullo et al., 2020; Douglas & Hemild, 2005).

Effect on duration and severity of symptoms vary in studies. Multiple controlled studies show that
Vitamin C shortens cold duration, often modestly but consistently (Ran et al., 2020). A PLOS Medicine review,
analyzing placebo-controlled trials with several hundred participants, concluded that Vitamin C is effective
only when taken preventively, not when supplementation begins after symptom onset. Vitamin C 200mg or
more taken regularly as a preventive measure shortens the duration of colds — by an average of 8% in adults
and 14% in children — and alleviates symptoms (Douglas & Hemild, 2005). A 2023 meta-analysis included
both mild and severe infections (sample sizes up to 400500 individuals) and found greater reductions in
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severity among more severe cases; many comparisons reached statistical significance. They investigated orally
administered Vitamin C in doses > 1 g daily (Hemild & Chalker, 2023).

When Vitamin C is started after symptom onset, effects are inconsistent. Several randomized trials—
often involving 100-300 participants—found no significant shortening of cold duration (p-values > 0.05)
(Nahas & Balla, 2011). One meta-analysis concluded that supplementation does not significantly relieve
symptom severity when started at onset, even if doses are high (Keya et al., 2021). Dosage of 8g has shown
effect on reduction in the duration of colds only in one study (Nahas & Balla, 2011; Anderson et al., 1974).

Across all available evidence, Vitamin C does not reliably prevent common colds in the general
population. However, consistent daily supplementation can modestly shorten duration and reduce severity,
especially at higher doses (=500 mg/day). In physically stressed individuals such as athletes, Vitamin C
significantly reduces incidence. Therapeutic use after symptom onset shows inconsistent benefits, though some
studies report symptom alleviation when combined with preventive supplementation.

Syzygium aromaticum (Clove)

Clove contains a high concentration of essential oil, chiefly eugenol, which exerts antioxidant, anti-
inflammatory, antimicrobial and antiviral effects. Analyses consistently show that eugenol represents roughly
60—-88% of the oil’s composition, along with compounds such as B-caryophyllene, a-terpinyl acetate, and
others (Ahamad, 2024; Vicidomini et al., 2021). In one recent analysis of cloves from Kurdistan, the essential
oil inhibited free radicals by ~ 91% (as measured by DPPH assay), comparable to standard antioxidants like
ascorbic acid (Ahamad, 2023). These biochemical properties suggest that clove might modulate host responses
during viral respiratory infections — for example in a study of clove essential oil (referred to as EOCa), the
oil exhibited antiviral activity against hepatitis A virus (HAV) with an ICso of ~ 0.73 pg/mL and a selectivity
index (SI) of 14.46, indicating a therapeutic window above cytotoxicity (Kiki, 2023) as well as against SARS
Cov-2 (Ahamad, 2024) and RSV (Green, 2019). Beyond direct antiviral effects, clove displays
immunomodulatory activity. In vitro experiments on murine splenocytes treated with clove extracts (at 100
and 1000 pg/mL) revealed suppression of proliferative response to mitogen (PHA), but enhancement of LPS-
stimulated proliferation; cytokine profiling showed decreased IFN-y and increased IL-4, IL-10, and TGF-
secretion (Dibazar et al., 2014). Such modulation suggests anti-inflammatory and regulatory responses — a
mechanism potentially relevant for alleviating excessive inflammation in respiratory infections. Additionally,
reviews underscore clove’s analgesic, and expectorant properties, which historically have supported its use in
respiratory conditions, such as cough, sore throat, catarrh and mucosal irritation (Ahamad, 2024). Collectively,
the mechanistic evidence supports the hypothesis that clove compounds may help reduce viral load, modulate
inflammation, and soothe irritated airways—mechanisms relevant to common cold pathophysiology.

Despite much promising evidence of the antiviral activity of clove oil the available literature does not
present any clinical trials evaluating cloves for the prevention of common colds in humans. A phytotherapeutic
review highlights antiviral and antimicrobial potential and states that cloves have historical applications in
respiratory ailments, but it offers no participant data, doses, or statistical analysis confirming prophylactic
benefit (Bhowmik et al., 2012). Additionally, a broad nutritional review of immune-supportive plant
compounds concludes that current evidence is insufficient to establish effectiveness in preventing respiratory
infections, including the common cold (Kumar Pandey et al., 2022). Based on available sources, cloves cannot
be considered a proven preventive measure against viral upper respiratory infections.

Similarly, there is a lack of data in publications on reducing cold symptoms. Preclinical and mechanistic
studies suggest possible benefit: anti-inflammatory effects of eugenol could theoretically accelerate recovery
from mucosal irritation; however a 2021 study does not demonstrate measurable outcomes such as reduced
duration, time to symptom resolution, or statistical significance (Vicidomini et al., 2021). Whereas the clinical-
oriented review notes reductions in airway inflammation and potential relief of symptoms such as sore throat
or airway discomfort. (Ahamad, 2024). Another scientific review indicates that extracts of clove with
cinnamon may support the alleviation of respiratory symptoms through anti-inflammatory pathways, yet
without reporting human trials or intervention (Iftikhar et al., 2024).

An additional pharmacognostic review identifies clove preparations as having expectorant properties,
which may aid in clearing mucus during productive cough—a common symptom of colds. However, this
evidence is also based on traditional use and pharmacological data, not on randomized human trials
(Shahrajabian et al., 2020).

While not related to the common cold, the RSV inhibition study demonstrates actions relevant to
symptom relief in viral respiratory infections, supporting broader therapeutic potential of clove compounds
(Green, 2019). However, the lack of human clinical data limits its applicability.
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Taken together, clove and its bioactive components, particularly eugenol, demonstrate significant
antiviral, anti-inflammatory, and expectorant activities in mechanistic and preclinical studies. These properties
suggest potential for symptom relief in respiratory infections. However, no human clinical trials currently
support the use of cloves for preventing common colds, shortening their duration, or providing statistically
significant symptom alleviation. The absence of standardized dosing protocols, participant data, and controlled
outcomes underscores the need for well-designed human studies before cloves can be recommended as an
evidence-based therapy for common cold management.

Zinc

Zinc is a critical trace element for immune competence and exerts antiviral, anti-inflammatory, and
immunoregulatory effects that provide a plausible mechanistic basis for its role in viral respiratory infections
such as the common cold. At the cellular level, zinc contributes to the proper development and function of
immune cells: it is essential for maturation and activity of neutrophils, natural killer (NK) cells, T- and B-
lymphocytes, and macrophages. Zinc deficiency impairs phagocytosis, intracellular killing, lymphocyte
proliferation, Th1-mediated responses, antibody production, and proper cytokine signalling — all of which
increase susceptibility to infections (Shankar & Prasad, 1998; Wessels et al., 2017). Moreover, zinc has been
shown in vitro to interfere with multiple stages of the viral replication cycle. A comprehensive review
summarising decades of laboratory data reports that zinc ions can lead to inactivation of free virus particles,
prevent viral uncoating, inhibit viral genome transcription, and block viral protein translation or polyprotein
processing (Read et al., 2019). In some cases zinc appears to inhibit viral polymerases or proteases, which are
essential for replication of RNA viruses — a mechanism that may apply to cold-causing rhinoviruses or other
respiratory viruses (Read et al., 2019; Prasad et al., 2022).

Although zinc has been widely promoted for preventing colds, clinical evidence does not support a
meaningful reduction in cold incidence in the general population. A large body of randomized trials
summarized in recent reviews found no preventive effect when oral zinc was administered daily in healthy
adults (Nault et al., 2024; Wang et al., 2020; Nahas & Balla, 2011).

Despite the lack of preventive efficacy, numerous controlled trials indicate that zinc can shorten the
duration of cold symptoms when supplementation is initiated shortly after onset. A meta-analysis of
randomized trials reported that zinc lozenges providing over 75 mg/day of elemental zinc significantly reduced
the duration of symptoms by 1,42 day compared with placebo (pooled N =~ 500; results statistically significant
at p < 0.05) (Wang et al., 2020). The benefit appears to be maximal if the lozenges are started immediately
after the onset of symptoms (Garland & Hagmeyer, 1998).

Another systematic review evaluating the therapeutic efficacy of zinc confirmed similar findings, noting
that zinc supplementation not only shortens symptom duration but may also reduce overall symptom burden.
This conclusion was based on pooled evidence from multiple clinical trials, most using zinc acetate or zinc
gluconate lozenges at doses between 75 and 92 mg/day, with statistically significant reductions in total duration
(Mousa, 2016).

Several additional analyses support therapeutic benefit. For example, a frequently-cited double-blind
study of about 100 participants used a zinc-gluconate lozenge that provided 13.3 mg zinc per lozenge, taken
repeatedly throughout the day until symptom resolution; that trial reported faster resolution of several
symptoms (for example, coughing resolved in ~2 vs ~4 days, sore throat in ~1 vs ~3 days in treated vs placebo
groups) (EBSCO CAM Review Board, 2024). Another study reports a shortening of cold duration by an
average of 3 days (Hemil4 et al., 2016). Further clinical evidence from small-to-medium randomized trials also
demonstrates that zinc supplementation — usually in lozenge form and above 75 mg/day — consistently
shortens illness duration, with many trials reporting improvements in symptom severity as well (Rondanelli et
al., 2018).

Finally, a recent comprehensive assessment confirms that zinc does not prevent colds, but may reduce
the duration by 1-2 days in adults and children, particularly when administered within 24 hours of symptom
onset using high-dose lozenges. This review also notes a relatively high frequency of mild adverse effects such
as taste disturbance and nausea, which were common across zinc lozenge trials (Nault et al., 2024).

Indeed, side effects of zinc lozenges are commonly reported, mainly: bad or metallic taste in the mouth
and nausea (Science et al., 2012). Nasal administration of zinc (e.g., sprays or gels) has been linked to more
severe and potentially permanent effects: several case reports associate intranasal zinc use with loss of smell
(anosmia), which has led to safety warnings against such application (Jafek et al., 2004).

In summary, although the antiviral properties of zinc provide a plausible mechanistic basis for its
therapeutic use in upper-respiratory infections, current evidence indicates that zinc supplementation does not
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prevent the onset of the common cold. However, multiple controlled studies consistently demonstrate that zinc
can reduce the duration and severity of cold symptoms when administered shortly after their onset. When
evaluating the overall clinical usefulness of zinc, it is essential to consider the relatively frequent adverse
effects associated with its use and to assess the resulting benefit-risk balance.

Black elderberry (Sambucus nigra)

Black elderberry (Sambucus nigra) has been widely used in traditional medicine for respiratory tract
infections, and recent research has sought to assess whether its use can meaningfully prevent, shorten, or
alleviate symptoms of the common cold or influenza. In vitro studies show that elderberry fruit extracts can
inhibit infection by influenza viruses: flavonoids from elderberry were found to bind directly to virions of
human influenza A (HIN1), blocking their ability to infect host cells. In the same context, higher extract
concentrations achieved complete inhibition of viral replication in cell culture, suggesting a potential direct
antiviral mechanism (Mtynarczyk et al., 2018; Stich et al., 2022).

Beyond direct antiviral effects, there is evidence that elderberry extracts may modulate immune
responses. One in vitro study demonstrated that a standardized anthocyanin-rich black elderberry extract
enhanced dendritic-cell mediated T cell responses, indicating immune-stimulating potential ( Stich et al., 2022).
These two possible modes — direct viral inhibition and immunomodulation — constitute the mechanistic basis
for the use of elderberry in respiratory infections (Mlynarczyk et al., 2018).

A landmark study by Z. Zakay-Rones et al., 2004, enrolled 60 adult patients (aged 16—54) with
confirmed influenza A or B, who received 15 mL of elderberry syrup four times daily for five days. Compared
to placebo, the elderberry group experienced a significantly faster improvement in symptoms: the majority
reported improvement within 3—4 days, whereas the placebo group needed 7-8 days (mean global
improvement score 3.1 = 1.3 vs. 7.1 £ 2.5 days; p < 0.001) ((Zakay-Rones et al., 2004)).

The results of other four clinical trials were meta-analyzed, proving that administration of elderberry
extract significantly reduced upper respiratory tract symptoms in patients with influenza and the common cold
compared to the control group. In that trial, Kong (2009) administered four lozenges per day (each containing
175 mg standardized elderberry extract) to 64 outpatients with influenza-like symptoms (symptom duration <
24 h). After 48 h, participants receiving elderberry had a significant reduction in visual analogue scale (VAS)
scores for fever, headache, muscle aches, nasal congestion, and mucus discharge; for example, fever VAS
dropped from 2.67 = 1.8 to 0.47 + 0.64 (p < 0.0001) (Mahboubi, 2020).

The 2020 review concludes that standardized elderberry (Sambucus nigra) berry preparations, started
within 48 hours of onset, probably shorten and lessen symptoms of acute viral respiratory infections such as
influenza and the common cold in adults. Five randomized controlled trials (936 participants) using
commercial elderberry products (syrup, capsules, lozenges, hot drink) generally showed greater reductions in
overall symptom severity and faster improvement in fever, headache, nasal congestion and nasal mucus
discharge than placebo or control when taken for up to about 2 weeks (Harnett et al., 2020).

Evidence also exists for common cold (non-influenza) settings. In a randomized trial involving 312
healthy adults traveling long-haul flights (average age ~51 years), participants received either standardized
elderberry capsules or placebo beginning 10 days before travel. The dose was 300 mg of a proprietary
elderberry extract, two to three times per day before travel and 900 mg/day around the travel period. In those
who developed a cold (29 participants, ~9%), the elderberry group had a shorter mean cold duration (4.75 vs.
6.88 days) and lower symptom severity (mean Jackson score 21 vs. 34; p = 0.04 for duration; p = 0.01 for
severity) (Tiralongo et al., 2016).

A comprehensive 2021 systematic review and meta-analysis of randomized controlled trials concluded
that elderberry “may reduce the duration and severity” of common cold and influenza, but the authors stressed
that the evidence is uncertain due to small sample sizes, heterogeneity among studies, and methodological
limitations (e.g., risk of bias, imprecision) (Wieland et al., 2021). Importantly, the review found no conclusive
evidence that elderberry definitively prevents the onset of the common cold; in the prevention trial described,
the difference in incidence between elderberry and placebo groups was not statistically significant (RR 0.69;
95% C10.34-1.39; p = 0.30) (Wieland et al., 2021).

In summary, clinical data - though limited - suggests that supplementation with standardized black
elderberry extract (in syrup, lozenge, or capsule form) may help shorten the duration and reduce the severity
of influenza and common cold symptoms, particularly if started early after onset. However, the preventive
effect against contracting a cold has not been shown statistically and overall quality of evidence remains low
to very low. Therefore, while elderberry may represent a promising complementary option for symptomatic
relief of viral respiratory infections, the current evidence does not justify strong claims of prevention.
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Ginseng

The mechanisms by which ginseng may prevent or mitigate respiratory infections are primarily
immunomodulatory and involve both innate and adaptive immune pathways. Preclinical experiments in mice
have shown that red ginseng extract enhances antiviral defense by increasing activity of natural killer (NK)
cells, upregulating interferon-y production, and promoting the survival of lung epithelial cells during viral
challenge, suggesting improved early viral clearance and reduced tissue damage (Yoo et al., 2012; Nahas &
Balla, 2011). Human immunology studies similarly indicate that ginsenosides and polysaccharides regulate
cytokine balance by reducing excessive pro-inflammatory signaling while enhancing protective antiviral
responses (Seida et al., 2011). These compounds have also been shown to have immunomodulatory effects,
thereby strengthening immunity and increasing the body's ability to respond to respiratory viruses (Mousa,
2016). Collectively, these mechanisms—NK-cell activation, cytokine modulation, enhanced antigen
presentation and epithelial protection—offer a biologically plausible explanation for the preventive and
symptom-reducing effects of ginseng observed in some clinical studies.

Clinical prevention trials of ginseng preparations have produced mixed but promising results: a
systematic review that pooled five randomized trials (total n = 747) reported a tendency toward fewer people
experiencing at least one common cold or other acute respiratory infection with ginseng versus placebo
(relative risk 0.70, 95% CI 0.48—-1.02) but this result did not reach conventional statistical significance, while
pooled results from two trials suggested that prophylactic ginseng shortened the duration of colds/ARIs by an
average of 6.2 days (95% CI 3.4-9.0) (Seida et al., 2011).

One practical pattern that emerges from the prevention literature is that trials administered ginseng
prophylactically for weeks to months rather than acutely at symptom onset (Yoo et al., 2012) —for example,
some trials used daily dosing for 8—16 weeks—indicating that the preventive signals were observed with
medium-term, daily supplementation rather than single or very short courses (Seida et al., 2011).

Individual randomized trials contributing to those pooled results reported clinically relevant reductions
in incidence and burden in some settings: for instance, one trial of a standardized North American ginseng
extract used two capsules daily for four months and found fewer mean colds per person and fewer participants
experiencing two or more colds (study sample originally 323 with analysed groups after dropouts), with
reductions in total symptom days (10.8 vs 16.5 days) and total symptom scores favoring ginseng (differences
reported with 95% Cls indicating statistical significance in that trial) (Predy et al., 2005).

However, the evidence is not uniformly positive: narrative and systematic reviews emphasize
inconsistency between trials, variable methodological quality, and heterogeneity in products, doses and
populations, so that while some individual trials reported statistically significant preventive effects, the overall
body of evidence was judged by reviewers to be insufficiently robust to claim definitive prevention across
populations (Nahas & Balla, 2011).

Beyond prevention, several trials and pooled analyses indicate that ginseng taken prophylactically may
reduce the duration and severity of subsequent colds or influenza-like illnesses in people who nevertheless
become infected—for example, the new 2025 systematic review showed a 3.4-day faster recovery from acute
respiratory illness (ARI) and 37.1% less severe symptoms (Seida et al., 2011) and the 2006 randomized,
double-blinded, placebo controlled trial reported significantly shorter symptoms durations by approximately 6
days (McElhaney et al., 2006).

In conclusion, the compiled clinical evidence from randomized trials and systematic reviews supplied
here indicates that ginseng prophylaxis shows a consistent signal toward reducing the burden (duration and
severity) of colds/ARIs and, in some trials, reducing incidence, but the overall evidence base is heterogeneous
and not uniformly conclusive—benefit appears most likely when standardized North American ginseng
preparations are taken daily for weeks to months, yet definitive, broadly generalizable claims of prevention
require larger, high-quality trials using well-characterized extracts and standardized dosing regimens.

Echinacea

Echinacea is among the most widely studied herbal supplements for the prevention and treatment of
upper respiratory tract infections, including the common cold.

Mechanistically, Echinacea’s potential benefits appear to derive from immunomodulatory and possibly
direct antiviral actions. Preclinical and ex vivo studies indicate that compounds in Echinacea (e.g., alkamides,
polysaccharides, caffeic-acid derivatives) can enhance innate immune responses: they stimulate phagocytosis,
increase activity of natural killer (NK) cells, modulate production of pro- and anti-inflammatory cytokines
(such as IL-1, IL-6, TNF-a, and IL-10) and upregulate expression of interferons, thereby improving the host’s
antiviral defenses even before exposure or early in infection (Nahas & Balla, 2011). Moreover, certain
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Echinacea extracts have demonstrated in vitro inhibition of viral replication of common cold viruses
(rhinovirus and some coronaviruses) in human respiratory epithelial cells, suggesting that besides immune
modulation, there might be direct interference with viral entry or replication at the mucosal surfaces
(Shahrajabian et al., 2020). Taken together, these mechanisms — enhanced innate immunity, cytokine
regulation, NK-cell activation, and direct antiviral effect — provide a biologically plausible rationale for the
observed prophylactic and therapeutic effects of Echinacea in some clinical trials.

Evidence regarding the clinical efficacy of Echinacea in preventing, shortening, and alleviating cold
symptoms is promising, and most studies demonstrate statistically significant efficacy. However, the results
of some studies remain inconclusive and are highly dependent on the species, type of extract, dosage, and
study design. One of the most rigorous recent investigations is the randomized, controlled prevention-and-
treatment study conducted by Kolev et al. (2022), in which 120 adults received the standardized Echinacea
purpurea at 2,400 mg/day for prevention and 4,000 mg/day during acute episodes. The authors reported that
prophylactic use significantly reduced the number of viral detections, including SARS-CoV-2, with a risk ratio
0f 0.37 (p = 0.03), and that treatment significantly reduced viral load and shortened virus-clearance time by 8
days (p = 0.02), indicating both preventive and therapeutic benefits when appropriately dosed (Kolev et al.,
2022).

Long-term prophylaxis has also been evaluated in a large-scale adult trial summarized by Schoop et al.
In this four-month randomized, double-blind, placebo-controlled study of 755 healthy adults, a standardized
fresh-plant Echinacea purpurea extract taken daily according to the study’s prophylactic regimen decreased
the number of cold episodes, cumulative sick days, and virologically confirmed infections, with the authors
reporting several statistically significant reductions (p < 0.05) in compliant participants (Jawad et al., 2012).

A randomized trial evaluating treatment effects in children was performed by Weishaupt et al. (2020).
In this study, 79 children (4—12 years) initiated Echinaforce Junior at early symptom onset, receiving either
1,200 mg/day or 2,000 mg/day depending on dosing frequency. Among 130 cold episodes, the higher dose
significantly shortened the duration by 1.2 days (p = 0.046), and the effect increased to 1.7 days (p = 0.02)
when corrected for actual intake. These findings demonstrate a clear dose—response relationship and suggest
that adequately dosed Echinacea purpurea preparations may reduce the clinical course of pediatric upper
respiratory infections (Weishaupt et al., 2020).

Additional evidence supporting therapeutic effects derives from the earlier Phytomedicine RCT
(randomized clinical trial), where 246 adults who developed cold symptoms received two tablets three times
daily of a fresh-plant Echinacea purpurea extract. The study found that this extract was significantly more
effective than placebo in reducing symptom scores (Brinkeborn et al., 1999).

Additional reviews converge on a similar interpretation: studies of Echinacea purpurea extracts often
show preventive, shortening, and symptom-relief effects - such as the 2012 review, which reports reductions
in symptom severity and duration in several controlled trials (Jawad et al., 2012).

However, not all trials confirm benefit. The Cochrane analysis notes that while some individual trials
report reductions in cold incidence or symptom duration, the overall quality of evidence is low, with substantial
variation between studies, preparations, and methodologies, preventing firm conclusions about efficacy across
all Echinacea products (Karsch-Volk et al., 2014).

Other mechanistic and clinical summaries, including those from broader evaluations of immune-
supporting preparations, confirm that certain Echinacea purpurea products demonstrate preventive, shortening,
and symptom-reducing potential, though these conclusions are again tied to specific preparations and are not
generalizable to all extracts (Jasinski et al., 2024).

Overall, the current body of evidence suggests that standardized Echinacea purpurea extracts, especially
when taken prophylactically at minimum 2000 mg/day, may reduce viral detection rates, shorten the duration
of respiratory infections and lessen symptom severity, with several well-conducted trials documenting
statistically significant effects. However, not all studies confirming the effectiveness of Echinacea have
achieved statistical significance, which proves that further research is still needed.

Pelargonium sidoides

Current clinical evidence on Pelargonium sidoides (most commonly standardized as EPs 7630- a
proanthocyanidin-rich extract from the roots of P. sidoides.) indicates that this herbal extract may shorten the
duration and reduce the severity of symptoms in acute viral upper-respiratory infections, including colds,
although data supporting an explicit preventive effect remain limited.

Recent mechanistic work offers additional insight into Pelargonium’s effects. A 2024 review in
Frontiers in Pharmacology describes antiviral activity through inhibition of viral replication and modulation
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of inflammatory mediators including TNF-a, IL-6, enhancement of mucociliary clearance and nitric oxide
synthase. These mechanisms are proposed to underlie the clinically observed reductions in symptom severity
and duration (Cinatl et al., 2024; Careddu & Pettenazzo, 2018).

One of the most comprehensive summaries of clinical trials is provided in the review by Mammari et al.
(2023), which reports that across multiple randomized and placebo-controlled studies in adults and children,
EPs 7630 consistently reduced overall symptom scores and accelerated recovery time in acute respiratory tract
infections; the authors highlight statistically significant improvements in several primary endpoints but note
that the quality and designs of individual trials vary (Mammari et al., 2023).

Additional evidence comes from the randomized, double-blind trial by Lizogub et al. (2007), in which
adults with acute bronchitis received EPs 7630 drops three times daily for seven days. The authors reported
significant reductions in symptom severity compared with placebo, accompanied by earlier improvement in
cough, sputum production, and chest pain. After 10 days, 78.8% compared with 31.4% in the EPs group
compared with placebo were clinically cured (P <.0001). The mean duration of work disability was
significantly shorter in the EPs-treated group (6.9 = 1.8 days) than in the placebo group (8.2 £ 2.1 days; P
=.0003) (Lizogub et al., 2007).

Therapeutic effects have also been observed in a 2008 randomized, placebo-controlled trial in children
with acute bronchitis, administering EPs 7630 oral drops three times daily for ten days. The number of patients
who achieved clinical cure by day 10th was significantly higher in the treated group (78.8% compared to
31.4%, P < 0.0001). The average duration of days absent from work was significantly shorter in the treated
group (6.9 £+ 1.8 compared to 8.2 + 2.1, P <0.0003), as was the number of days with activity levels below 100%
(7.1 £ 1.5 compared to 8.7 + 1.3, P < 0.0001) (Patrick & Hickner, 2008).

Further supportive evidence is summarized in the 2019 review by Riley et al., which notes that EPs 7630
reduces symptom burden and accelerates recovery across several clinical trials involving acute upper-
respiratory infections. 105 adults suffering from cold symptoms took one coated tablet containing 40 mg of
EP 7630 or a placebo three times a day for 10 days. On day 10, 45% of patients in the EPs 7630 group and 12%
of patients in the placebo group achieved clinical cure, while all or all but one symptom completely resolved
in 74% (EPs 7630) and 25% (placebo) of patients, respectively (Riley et al., 2019).

A broader review of herbal treatments for respiratory infections (2018) similarly concludes that EPs
7630 may shorten illness duration and lessen symptom intensity, referencing several trials where the extract
produced clinically meaningful reductions in cough, sore throat, and general malaise, though the article does
not allow conclusions to be drawn about the effectiveness of EPs 7630 in preventing colds (Careddu &
Pettenazzo, 2018).

Finally, additional clinical evaluations continue to support therapeutic but not preventive effects. The
2013 study reports improvements in symptom severity and earlier resolution of upper-respiratory symptoms
with EPs 7630 treatment, based on clinical observations of adult patients; the authors confirm symptom-relief
benefits but point out the lack of reliable data and do not provide evidence of preventive action (Timmer et al.,
2013).

Overall, the available evidence indicates that standardized Pelargonium sidoides extract (EPs 7630)
demonstrates consistent symptom-reducing and illness-shortening effects in acute viral upper-respiratory
infections, including those resembling the common cold. However, no strong evidence exists for prevention,
and reported benefits apply only to specific, standardized preparations, not to pelargonium extracts in general.

Nigella sativa (black seed)

Nigella sativa (black seed) has been studied as a natural remedy with purported immunomodulatory and
antiviral properties, prompting researchers to explore its possible role in preventing or alleviating respiratory
infections. Experimental and preclinical studies indicate that the principal bioactive constituent of Nigella
sativa, thymoquinone, exerts antioxidant and anti-inflammatory effects in cell and animal models, including
reduction of oxidative stress markers and downregulation of pro-inflammatory cytokines (Ferizi et al., 2023).

Immunomodulatory effects described in the literature include modulation of innate immune cells (e.g.,
macrophage activation and altered NK-cell activity) and changes in cytokine profiles ( increased the secretion
of IL-3 and IL-10) that could plausibly enhance early antiviral defenses while limiting excessive inflammation
(Majdalawieh et al., 2010; Khazdair et al., 2021).

Overall, mechanistic evidence from in vitro and animal work (antiviral activity, antioxidant effects,
cytokine modulation, and innate immune enhancement) provides a biologically plausible rationale for potential
benefits of N. sativa in respiratory infections (Karaarslan et al., 2024).
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A human observational study has reported that regular supplementation with N. sativa was associated
with a lower incidence of respiratory tract infections in a population sample, suggesting a potential protective
or immunoprotective effect (Salem et al., 2023). In a 2024 study, 230 participants took black cumin extract
containing a minimum of 3ml/mg of thymoquinone. During the observation period, positive effects, which
were considered to be caused by the use of NSO, occurred in 86.4% of participants in the study group. Of
those who experienced positive effects, 68 (71.6%) reported a reduction in symptom severity, 44 (46.3%)
reported a reduction in recurrent upper respiratory tract infections, 30 (31.6%) reported a reduction in allergic
rhinitis symptoms, 17 (17.9%) reported a reduction in the frequency of antibiotic use, 2 (2.1%) reported a
reduction in dyspeptic symptoms, and 2 (2.1%) reported other beneficial effects, i.e., weight control and
reduced fatigue. This study proves the effect of black cumin in alleviating and preventing colds (Karaarslan et
al., 2024).

Preclinical antiviral studies further report that in adult patients with asthma, supplemental or single
administration of N. sativa seeds (1-2 g/day), boiled extract (50-100 mg/kg) or oil (1 g/day) for 3-12 weeks
significantly improved asthma symptoms. A nasal spray containing N. sativa oil (22.6 pg or 25 pl) in geriatric
patients resulted in relief from dryness and nasal congestion and NSPN extract (360 mg N. sativa and 50 mg
Phyllanthus niruri extracts) in patients with acute tonsillitis and pharyngitis also alleviated sore throat. This
proves the possible symptomatic relief of black cumin in upper respiratory tract infections (Gholamnezhad et
al., 2019). Similar conclusions are drawn from a randomized, open-label, parallel-group study- in this study,
we evaluated the efficacy and safety of black cumin seed oil as an adjunct to standard treatment of
uncomplicated respiratory tract infections. Although both groups showed similar efficacy in alleviating
systemic symptoms, adjunctive therapy resulted in a significantly higher percentage of patients experiencing
early symptom improvement, mainly in terms of cough, rhinitis, and fever (Elango et al., 2022).

Reviews that synthesize available evidence caution that while several studies point to immunoprotective
and symptom-reducing effects, the heterogeneity of preparations, dosages, endpoints and study quality
prevents firm conclusions about prevention of the common cold specifically (Jasinski et al., 2024).

In summary, Nigella sativa demonstrates immunomodulatory and possible antiviral properties in
preclinical models, and some observational or small-scale human data hint at beneficial effects on respiratory
infections; however, robust clinical evidence is missing, and the heterogeneity of available studies — in terms
of population, pathogens, formulations, and endpoints — precludes reliable generalization. More rigorous,
well-designed randomized controlled trials with standardized preparations, adequate sample size, proper
controls, and clear outcome definitions are necessary to evaluate whether N. sativa can play a meaningful role
in preventing or mitigating common colds or other upper-respiratory viral infections.

Discussion

This review evaluated evidence for the preventive and therapeutic effects of several commonly used
supplements—Vitamin D, Vitamin C, cloves, zinc, Black elderberry (Sambucus nigra), ginseng (Panax spp.),
Echinacea (Echinacea spp.), Pelargonium sidoides, and Nigella sativa—on the incidence, duration, and
severity of the common cold.

For Vitamin D, individual-participant meta-analyses show modest reductions in acute respiratory
infection (ARI) risk primarily in individuals with low baseline 25(OH)D levels receiving regular daily or
weekly dosing, whereas large meta-analyses in general populations report no significant benefit for preventing
respiratory infections or colds. Vitamin C does not consistently reduce cold incidence in general populations,
although supplementation may slightly shorten duration and lessen severity when taken routinely, with
stronger effects seen in individuals exposed to heavy physical stress.

Despite extensive traditional use, cloves lack clinical trials evaluating their efficacy in preventing or
treating colds, and current reviews highlight the absence of human evidence.

In contrast, zinc lozenges have consistent support from randomized trials and meta-analyses showing a
reduction in cold duration and overall symptom burden when used at appropriate doses shortly after onset,
although routine supplementation does not prevent colds. Black elderberry extracts show clinical benefits in
reducing symptom severity and shortening the duration of respiratory infections in several trials, though the
evidence for preventing colds remains inconsistent and based on relatively small studies. Studies on ginseng
report mixed results: some randomized trials and pooled analyses suggest shorter duration or milder symptoms
in upper respiratory infections when taken preventively, but other trials show no significant benefit, leading
reviews to deem the evidence inconclusive.
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More consistent findings are available for Pelargonium sidoides (EPs 7630). Multiple clinical trials
show statistically significant reductions in symptom severity and faster recovery in adults and children with
acute viral respiratory infections, although evidence for primary prevention is lacking. The review
demonstrates the effectiveness of Echinacea in both preventing and shortening the duration and alleviating the
symptoms of colds. Although the results are promising, the lack of statistical significance of some studies
suggests that additional, in-depth research is needed. For Nigella sativa (black seed), human clinical evidence
remains limited. Some studies associate supplementation with fewer respiratory infections or reduced
symptom severity, and several observational and interventional reports describe symptomatic improvement in
respiratory illnesses, but large, well-controlled trials specific to the common cold are lacking.

Conclusions

Among all agents reviewed, zinc lozenges and Echinacea have the strongest and most consistent
evidence for reducing the duration and severity of common cold symptoms when started early. Among the
interventions studied, Echinacea was the only one that demonstrated a preventive effect against the
development of the common cold. Black elderberry and Pelargonium sidoides show meaningful reductions in
symptom severity and illness duration in several trials, though the evidence base remains smaller and
inconsistent for preventive effects. Vitamin C and Vitamin D may offer benefits only under specific
conditions—Vitamin C during high physical stress and Vitamin D in deficiency states—while showing little
consistent preventive effect in the general population. Findings for ginseng are variable and insufficient to
support firm conclusions. Cloves and Nigella sativa, despite promising traditional and preliminary data, lack
robust clinical trials evaluating efficacy against the common cold. Overall, while some supplements may
shorten illness or alleviate symptoms, only one reliably prevents colds, underscoring the need for larger, well-
designed randomized trials with standardized preparations and clinically relevant endpoints.
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