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Disclaimer 
 

The information in this document is our recommended approach to preventing COVID-19, influenza, and 

Respiratory Syncytial Virus (RSV) infections in adults. Patients should always consult with a trusted 

healthcare provider before starting any medical treatment as this protocol may need to be personalized 

based on the patient's age, demographics, and co-morbidities.  

 

As this is a highly dynamic topic, we will update these guidelines as new information emerges. Please 

ensure you are using the latest version of this protocol.   

 

Overview of I-PREVENT  
 

The pattern of infection with SARS-Co-V2, influenza, and RSV has evolved over time. While influenza and 

RSV infections were uncommon during 2020 and 2021, (1-5) a dramatic increase in influenza and RSV 

infections was documented in the fall and early winter of 2022. The reason for this change in disease 

pattern is controversial, but likely related to the lifting of lockdowns and the widespread COVID-19 

vaccination program. We have therefore adapted the I-PREVENT protocol to include prevention against 

influenza and RSV infection. The interventions we recommend are likely to reduce the risk and severity 

of infection with COVID-19, influenza, and RSV infections as well as the common cold. It should be noted 

that the medications included in I-PREVENT are inexpensive, safe, and widely available. 

 

The I-PREVENT protocol includes a pre-exposure (long-term) protocol as well as a post-exposure (acute, 

short-term) protocol.  

 

• The pre-exposure prevention protocol is especially recommended for healthcare workers, as 

well as high-risk individuals (such as those over 60 years old) or those with comorbidities.  

• The post-exposure protocol is recommended in asymptomatic household members of a patient 

with proven COVID, influenza, or RSV infection, as well as asymptomatic individuals who have 

had contact with an individual and or individuals (large crowd setting) who likely had COVID-19, 

influenza, or RSV infection.  

• At the onset of flu-like symptoms please refer to the I-CARE: Early COVID Treatment or I-CARE: 

RSV and Flu Treatment Protocols.  

 

  

https://covid19criticalcare.com/treatment-protocols/i-care/
https://covid19criticalcare.com/treatment-protocols/flu-rsv-treatment/
https://covid19criticalcare.com/treatment-protocols/flu-rsv-treatment/


 

I-PREVENT: COVID, Flu and RSV Protection (12/01/2023) 

 

 

4 

Pre-Exposure (Long-Term) Prevention 
How to prevent infection before you’ve been exposed 

 

Antiseptic antimicrobial mouthwash 

Antiseptic-antimicrobial mouthwashes that include chlorhexidine, povidone-iodine, or cetylpyridinium 

chloride or the combination of eucalyptus, menthol, and thymol have been shown to inhibit the replication of 

many upper respiratory tract viral pathogens and to reduce viral load. [6-13] 

 

• Dosing and administration 

Gargle twice daily with a mouthwash that includes chlorhexidine, povidone-iodine, or 

cetylpyridinium chloride or the combination of eucalyptus, menthol, and thymol. Do not swallow. 

 

This practice will likely reduce the amount of virus in the upper airways, thereby reducing the risk of 

symptomatic disease and reducing disease severity. 

 

• Mechanisms 

A mouthwash containing cetylpyridinium chloride (CPC) has broad antimicrobial properties and has 

been shown to be effective in controlling gingivitis and gingival plaque. (6-8)  

 

An in-vitro study demonstrated that CPC was highly virucidal against a human coronavirus. (9) In a 

primary prophylaxis study, a povidone-iodine throat spray administered three times daily proved to 

be highly effective in reducing the risk of laboratory confirmed SARS-CoV-2 infection. 

 

Inhaled steam supplemented with antimicrobial essential oils (e.g., VapoRub™ inhalations) once a 

day has also been demonstrated to have virucidal activity. (10)  

 

Antimicrobial essential oils include lavender oil, thyme oil, peppermint oil, cinnamon oil, eucalyptus 

oil and sage oil. (10-14)   

 

• Cautions and contraindications 

Some mouthwashes may contribute to temporary tooth staining in certain individuals. Discontinue 

use and try a different product if this problem arises. 

 

Vitamin D 

Vitamin D deficiency is common in the Middle East and some countries in Asia, Europe, and North America. 

(15, 16) Reduced sun exposure, common sunscreen use, increased body mass index (BMI), less physical 

activity, age, skin pigmentation, and poor socioeconomic status predict lower serum 25(OH)D concentrations. 

Vitamin D insufficiency has been associated with an increased risk of COVID-19 infection and dying from the 

disease. (17-21) 

 

• Dosing and administration 

Dosing recommendations varies; an optimal target is greater than 50 ng/ml. (20) It is best to include 

both Vitamin K2 (Menaquinone [MK7] 100 mcg/day, or 800 mcg/week) and magnesium (250-500 

mg/day) when doses of Vitamin D > 8000 IU/day are taken. (22, 23) 

 

It may take many months or even years to achieve optimal levels in patients with low Vitamin D 

levels (<12 ng/ml) taking the standard recommended dose of 5,000 IU/day. It is therefore important 

that the optimal regimen for Vitamin D supplementation for protection against viral upper 

respiratory tract infection be based on the baseline Vitamin D level.   
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Since the highest dose of commercially available Vitamin D3 is 50,000 IU capsules, and due to its 

affordability (low cost) and better gastrointestinal absorption, we recommend using 50,000 IU D3 

capsules for non-urgent outpatients and community setups. Together, a number of these capsules 

can be taken as a bolus dose [i.e., single upfront doses such as 100,000 to 400,000 IU]. However, the 

liver has a limited 25-hydroxylate capacity to convert Vitamin D to 25(OH)D: thus, taking 50,000 IU 

capsules over a few days provides better bioavailability.  

 

Table 2 presents a safe and practical treatment schedule for raising blood 25(OH)D concentrations 

and tissue storage without adverse effects in non-urgent situations (modified from SJ Wimalawansa 

with permission). (24) The dosing schedule illustrated in Table 3 should be used when recent serum 

25(OH)D concentration levels are unavailable. (24) 

 

• Mechanisms 

Vitamin D receptors are present on immune cells, with this vitamin playing a critical role in both 

innate and adaptive host immunity. (25, 26) Vitamin D has numerous immunological properties that 

play a vital role in protecting against and limiting the severity of COVID-19 and influenza. (27) 

 

Vitamin C 

Vitamin C has important anti-inflammatory, antioxidant, and immune-enhancing properties. (28-33) The 

effects of Vitamin C on the course of upper respiratory tract infections have long been recognized. (34) 

  

• Dosing and administration 

500 mg twice daily. 

 

• Mechanisms 

Vitamin C increases synthesis of type I interferons (hosts primary anti-viral mechanism) and the 

innate antiviral response mediated by RIG-I-mediated signal transduction pathways. (35) The non-

absorbed fraction of Vitamin C enhances the proliferation of Bifidobacterium in the gut microbiome.  

 

Zinc 

Zinc is essential for innate and adaptive immunity, with zinc deficiency being a major risk factor for influenza 

and RSV infection. (36-39) 

 

• Dosing and administration 

20-50 mg/day. Commercial zinc supplements are commonly formulated as zinc oxide or salts with 

acetate, gluconate, and sulfate. 

 

• Mechanisms 

Zinc has demonstrated the ability to inhibit the replication of influenza virus. (40) In addition, zinc 

inhibits RNA-dependent RNA polymerase in vitro against SARS-CoV-2 virus. (41) Zinc reduces RSV 

burden in the lungs. (39) 

 

• Cautions and contraindications 

Due to competitive binding with the same gut transporter, prolonged high-dose zinc (> 50mg day) 

should be avoided, as this is associated with copper deficiency. (42)  

 

Melatonin 

• Dosing and administration 

1-6 mg nightly (slow/extended release). Begin with 1 mg and increase as tolerated to 6 mg at night. 

Causes drowsiness. (43-51). 
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Melatonin undergoes significant first pass metabolism in the liver with marked individual variation; 

this explains the wide dosing requirement. 

 

• Mechanisms 

Melatonin has anti-inflammatory, antioxidant, immunomodulating, and metabolic effects that are 

likely important in the mitigation of COVID-19 influenza and RSV infections. [50-52] 

 

• Cautions and contraindications 

Some patients are intolerant to melatonin, having very disturbing and vivid dreams; in these 

patients, it may be best to start with a 0.3 mg slow-release tablet and increase slowly, as tolerated.  

 

Elderberry 

Black elderberry (Sambucus nigra) has traditionally been used to treat cold and flu symptoms. Elderberries 

contain a great variety of flavones, isoflavones, flavanols, anthocyanins, phenolic acids, lectins, and many 

vitamins. The antiviral properties of elderberries include activity against coronaviruses and influenza viruses 

(52-56) Elderberries have been shown to reduce the duration and severity of symptoms in patients with the 

“common cold.” (57) 

 

• Dosing and administration 

Take elderberry syrups, gummies, or supplements to prevent viral upper respiratory tract infections 

during periods of high transmission of COVID-19, influenza, and RSV. Follow manufacturer’s dosing 

recommendations. A triple combination containing elderberry, Vitamin C, and zinc may be a 

convenient approach. 

 

Elderberry fruit extracts have most often been used by adults in doses up to 1200 mg daily taken 

orally for 2 weeks. Elderberry is available in many different types of products, including syrups, 

tablets, gummies, and mouth rinses. Elderberry supplements, gummies, and syrup may be obtained 

from your local pharmacy (e.g. NatureMade Elderberry with Vitamin C and Zinc) or from the 

following suppliers/manufacturers (https://thepowerofelderberries.com/, 

https://www.NorthernElderberry.com, https://www.puritan.com/, https://www.amazon.com/ 

https://sambucolusa.com/,  https://gobblemountain.com/).  

 

Elderberries have not been reported to have drug-food interactions. (58) Elderberries do not contain 

phytochemicals known to increase the risk of miscarriage, cause birth defects, change hormonal 

function, or reduce breast milk supply. However, animal and human studies are lacking, and 

therefore there is insufficient data to recommend this nutraceutical during pregnancy or 

breastfeeding. (59)   

 

• Mechanisms 

The active chemicals include anthocyanins, primarily cyanidin 3-glucoside (C3G) and cyanidin 3-

sambubioside, which have been shown to have antiviral, antibacterial, antidiabetic, antitumor, 

antioxidant, antidepressant, and immune-boosting properties. (52, 53) It should be noted that C3G 

interacts with the gut microbiome and the intestinal mucosal immune system to maintain gut health. 

(60)  

 

• Cautions and contraindications 

Don’t consume green, unripe, uncooked elderberries or the stem and leaves of this plant as they 

contain toxins (cyanide) and can be poisonous.  

 

https://thepowerofelderberries.com/
https://www.northernelderberry.com/
https://www.puritan.com/
https://www.amazon.com/
https://sambucolusa.com/
https://gobblemountain.com/
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A number of authors have suggested that elderberries should be used with caution in patients with 

autoimmune diseases, as well as in patients receiving immunosuppressive drugs, as this 

nutraceutical is believed to “activate the immune system.” (59) However, the effects of the cyanidin-

3-glucoside (the bioactive compound in elderberries) on the immune system is complex with anti-

inflammatory, anti-allergic, and immunomodulatory properties. In a human intestinal cell line model, 

Serra et al demonstrated that cyanidin-3-glucoside (C3G) was effective in inhibiting the release of 

cytokine-induced proinflammatory mediators. (61) In a murine rheumatoid arthritis model, C3G 

reduced the concentrations of the inflammatory cytokine IL-6 and IFN-γ and increased the levels of 

the anti-inflammatory cytokine IL-10 in the peripheral blood and synovial fluid. (62) Pyo et al 

demonstrated that C3G suppressed IL-4 and IL-13 produced by activated Th2 cells. (63) The 

preferential switching from a Th2 to a Th1 response may be particularly important in limiting the 

severity of RSV infection and elderberries may be a valuable treatment modality in patients with 

allergic diathesis. While the data is somewhat contradictory the preponderance of evidence suggests 

that elderberries have anti-inflammatory properties; this suggests that this nutraceutical is likely safe 

in patients with autoimmune disease when used for 2 weeks or less. However, such patients need to 

monitor their symptoms closely.  

 

Resveratrol or a Combination Flavonoid supplement 

• Dosing and administration 

400-500 mg daily. 

 

Generally, the oral bioavailability of resveratrol is poor. (64) However, a bio-enhanced formulation 

containing trans-resveratrol from Japanese Knotweed Root appears to have improved bioavailability. 

 

• Mechanisms 

Resveratrol is a plant phytochemical (flavonoid) that has remarkable biological properties. (65-67) 

Most importantly it binds to the spike protein and activates autophagy (the body’s process of 

clearing out damaged cells and replacing them with healthy, newer cells). (68, 69) In addition, 

resveratrol has anti-inflammatory, antiviral, antioxidant, and anticoagulant properties and has 

beneficial effects on the microbiome.  

 

Quercetin, a plant flavonoid with many of the biological properties of resveratrol, acts synergistically 

with resveratrol and remarkably increases the bioavailability of resveratrol. (70-72)  

 

Pterostilbene is another plant flavonoid similar to resveratrol in structure with similar biological 

properties. (73-75) However, pterostilbene's unique structure makes it more oil-soluble than 

resveratrol, which increases its absorption and cellular uptake while reducing the rate of elimination 

from the body. Research has shown that pterostilbene has seven times the half-life of resveratrol 

and has greater bioactivity in reducing the effects of oxidative stress.  Therefore, we suggest a “high 

quality” combination supplement with resveratrol and quercetin and ideally also containing 

pterostilbene.  

 

• Cautions and contraindications 

The safety of these phytochemicals has not been determined in pregnancy and they should therefore 

be avoided. Due to the possible drug interaction between quercetin and ivermectin, these drugs 

should not be taken simultaneously (i.e., should be staggered morning and night). The use of 

quercetin has rarely been associated with hypothyroidism. (76) The clinical impact of this association 

may be limited to those individuals with pre-existent thyroid disease or those with subclinical 

thyroidism. Quercetin should be used with caution in patients with hypothyroidism and TSH levels 

should be monitored.  
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Coffee 

• Dosing and administration 

One to two cups per day of coffee reduces the risk and severity of infection with SARS-Cov-2 and 

its variants. (77) Decaffeinated coffee has similar effects to filtered caffeinated coffee with the 

suppressive activity not being affected by coffee additives. (77) 

 

• Mechanism  

Data from the UK Biobank reported that coffee intake was associated with lower risk of 

infection with COVID-19. (78) Wu et al demonstrated that coffee inhibits multiple variants of the 

SARS-CoV-2 infection by restraining the binding of the SARS-CoV-2 spike protein to human 

angiotensin-converting enzyme 2 (ACE2), and reducing transmembrane serine protease 2 

(TMPRSS2) and cathepsin L (CTSL) activity. (77) They demonstrated that ground coffee at 6 

mg/ml had the effect of reducing the entry of SARS-CoV-2 into host cells with an inhibition of 

about 60 to 81% in a dose-dependent manner.  Similarly, different brands of instant coffee 

significantly inhibited cell entry of SARS-CoV-2 at 1 mg/ml. 

 

Ivermectin 

Ivermectin has strong evidentiary support as a preventative against contracting COVID. (79-83) Data suggests 

that once a cumulative dose in excess of 200 mg is achieved, the risk of acquiring COVID-19 approaches zero. 

However, in the current situation of abundant natural immunity along with the recent circulation of less 

severe and more highly transmissible variants, chronic weekly or twice weekly ivermectin prophylaxis is no 

longer applicable to most people.  

 

The following prophylaxis approaches with ivermectin can be considered and applied based on patient 

preference, comorbid status, immune status, and in discussion with their provider: 

 

a. Twice weekly (two times per week) ivermectin at 0.2mg/kg; can be considered in those with 

significant comorbidities and lack of natural immunity or immunosuppressive states or those with 

long COVID or post-vaccine syndrome who are not already on ivermectin as treatment. 

b. Daily ivermectin just prior to and during periods of high possible exposure such as travel, weddings, 

conferences, etc. 

c. Immediate initiation of daily ivermectin at treatment doses (0.4mg/kg) upon first symptoms of a viral 

syndrome. 
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Table 1. How to Calculate Ivermectin Dose 

Note that ivermectin is available in different strengths (e.g., 3, 6 or 12 mg) and administration forms (tablets, 

capsules, drops, etc.). Note that tablets can be halved for more accurate dosing, while capsules cannot.  

How much do I weigh? What dose does the protocol say? 

In pounds In kilos 0.2 mg/kg 0.3 mg/kg 0.4 mg/kg 0.6 mg/kg 

70–90 32–41 6-8 mg 10-12 mg 13-16 mg 19-25 mg 

91–110 41–50 8-10 mg 12-15 mg 17-20 mg 25-30 mg 

111–130 50–59 10-12 mg 15-18 mg 20-24 mg 30-35 mg 

131–150 60–68 12-14 mg 18-20 mg 24-27 mg 36-41 mg 

151–170 69–77 14-15 mg 21-23 mg 27-31 mg 41-46 mg 

171–190 78–86 16-17 mg 23-26 mg 31-35 mg 47-52 mg 

191–210 87–95 17-19 mg 26-29 mg 35-38 mg 52-57 mg 

211–230 96–105 19-21 mg 29-31 mg 38-42 mg 58-63 mg 

231–250 105–114 21-23 mg 32-34 mg 42-45 mg 63-68 mg 

251–270 114–123 23-25 mg 34-37 mg 46-49 mg 68-74 mg 

271–290 123–132 25-26 mg 37-40 mg 49-53 mg 74-79 mg 

291–310 132–141 26-28 mg 40-42 mg 53-56 mg 79-85 mg 
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Table 2. Guidance on Upfront Loading Dose Regimens to Replenish Vitamin D Stores in the Body  
When serum Vitamin D levels are available, the doses provided in this table can be used for the longer-term maintenance of 

serum 25(OH)D concentration above 50 ng/mL (125 nmol/L). The table provides the initial bolus dose, weekly dose, frequency, 

and duration of administration of oral Vitamin D in non-emergency situations, in a non-obese, 70 kg adult. 

Source: Nutrients’—Special Issue: “Vitamin D—Calcifediol and COVID” (84)    
* A suitable daily or weekly maintenance dose to be started after completing the loading-dose schedule. The dose should be 

adjusted for those who are overweight (higher) or underweight (lower). ** To convert ng/mL to nmol/L, multiply the amount in 

ng by 2.5; One µg = 40 IU. $ Mentioned replacement doses can be taken as single, cumulative doses, two to three times a week 

spread out over a few weeks. $$ From day one of week two onwards. # Estimated total Vitamin D dose needed to replenish the 

body stores (i.e., the deficit) is provided in the last column. 

 

Table 3. Vitamin D Dosing in the Absence of a Baseline Vitamin D Level  
Longer-term maintenance schedules of oral Vitamin D based on body weight to maintain the levels above 50 ng/mL (125 

nmol/L) when the serum 25(OH)D concentrations are unknown. 

 

Source: Nutrients’—Special Issue: “Vitamin D—Calcifediol and COVID”  (84) 
* Example of a daily or once-a-week dose range for adults with specific body types (based on BMI for white Caucasians and 

body weight for other ethnic groups). Appropriate dose reductions are necessary for children. # For those with chronic 

comorbid conditions, such as hypertension, diabetes, asthma, COPD, CKD, depression, and osteoporosis, and to reduce all-

cause mortality, higher doses of Vitamin D are needed. For them, one can use the doses that are recommended for persons 

with obesity (BMI, 30–39: the third row). $ Those with multiple sclerosis, cancer, migraine headaches, and psoriasis, and those 

routinely taking medications such as anti-epileptic and anti-retroviral agents that significantly increase the catabolism of 

Vitamin D should consider taking age-appropriate doses recommended for those with morbid obesity (BMI ≥ 40; the higher end 

of the daily doses in the fourth row). 
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Post-Exposure Prevention  
How to prevent infection if you have potentially been exposed 

 

Naso-Oropharyngeal hygiene (Nasal Spray and 

Mouthwash) 

The combination of nasal antiseptic sprays and 

oropharyngeal mouthwashes is strongly 

suggested. Influenza, SARS-CoV-2, RSV, and 

almost all other respiratory viruses replicate 

primarily in the nasopharynx. A 1% povidone-

iodine nasal spray or a spray with Iota-

Carrageenan are potent inhibitors of SARS-CoV-2 

and influenza virus, and dramatically alter the 

course of infections with these viruses. (85-91)  

 

• Dosing and administration 

Spray nose and gargle with mouthwash, 2-3 

times daily. 

 

A nasal spray with 1% povidone-iodine (for 

example Immune Mist™, CofixRX™ or 

Ionovo™) administered 2-3 times per day is 

recommended in post-exposure prophylaxis. 

[8] Nasal irrigations with saline, as well as 

neutral electrolyzed water, have been shown 

to be beneficial, (92, 93) as well as a Nitric 

Oxide (NO) nasal spray. (94) 

 

We suggest using a mouthwash/gargle in 

addition to a nasal spray. We recommend 

products containing chlorhexidine, povidone-

iodine, or cetylpyridinium chloride or the 

combination of eucalyptus, menthol, and 

thymol. Gargle with these solutions 2-3 

times/day. 

 

• Mechanisms 

In patients with symptomatic COVID-19 

treating at home with a 1% povidone-iodine 

mouthwash/gargle, together with nasal 

drops, resulted in a dramatic reduction in 

morbidity, hospitalization, and death. (85) 

Antiseptic-antimicrobial mouthwashes have 

been demonstrated to inhibit replication of 

multiple respiratory viruses, including SARS-

COV-2, influenza, respiratory syncytial virus, 

etc.  

• Cautions and contraindications 

Due to low-level systemic absorption, 

pregnant women should not use povidone-

iodine nasal sprays for longer than 5-7 days. 

While the use of an iodine-containing 

mouthwash over a six-month period was 

demonstrated to increase serum iodine levels, 

thyroid function tests remained unchanged. 

(95) It should however be noted that the 

Ionovo™ spray contains iodine in an amount 

equivalent to the daily dietary requirement 

and hence Ionovo Iodine is safe to ingest. In 

addition, Ionovo Oral Iodine is a "100% 

natural molecular iodine". If tooth staining 

occurs, discontinue use of mouthwash and try 

another product. 

 

Elderberry 

• Dosing and administration 

Four times daily as per manufacturer 

directions for 1 week (gummy, supplement, or 

syrup). 

 

Vitamin C 

• Dosing and administration 

500-1000 mg four times daily for 1 week. 

 

Elemental Zinc 

• Dosing and administration 

50-90 mg daily for 1 week. 

 

Melatonin  

• Dosing and administration 

2-5 mg at night (slow/extended release) 

 

Resveratrol/Combination Flavonoid supplement 

• Dosing and administration 

500 mg twice daily. 

 

 Optional with documented exposure to COVID-19 (positive test) 

a. Ivermectin: 0.4 mg/kg immediately, then repeat second dose in 24 hours. 

b. Hydroxychloroquine (HCQ): 200 mg twice a day for 5 days. OR 

c. Nitazoxanide 500-600 mg twice daily for 5 days. 



 

I-PREVENT: COVID, Flu and RSV Protection (12/01/2023) 

 

 

12 

References 
 

 

1. Van Brusselen D, De Troeyer K, ter Haar E, Vander Auwera A, Poschet K, Van Nuijs S, Bael A. 

Bronchiolitis in COVID-19 times: a nearly absent disease? Eur. J. Pediatr. 2021;180:1969-73. 

2. Rubin R. Influenza's unprecedented low profile during COVID-19 pandemic leaves experts 

wondering what this flu season has in store. JAMA. 2021;326:899-0. 

3. Olsen SJ, Winn AK, Budd AP, Prill MM, steel J, Midgley CM, et al. Changes in influenza and other 

respiratory virus activity during the COVID-19 pandemic - United Sataes, 2021-2021. MMWR. 

2021;70:1013-9. 

4. Parums DV. Editorial: A decline in influenza during ghe COVID-19 pandemic and the emergence 

of potential epidemic and pandemic influenza viruses. Med. Sci. Monit. 2021;27:e934949. 

5. Toelen J, Ritz N, de Winter JP. Changes in pediatric infections during the COVID-19 pandemic: 'a 

quarantrend for coronials'? Eur. J. Pediatr. 2021;180:1965-7. 

6. Teng F, He T, Huang S, Bo CP, Li Z, Chang JL. Cetylpyridinium chloride mouth rinses alleviate 

experimental gingivitis by inhibiting dental plaque maturation. Journal of Oral Science. 

2016;8:182-90. 

7. Rosing CK, Cavagni J, Gaio EJ, Muniz FW, Ranzan N. Efficacy of two mouthwashes with 

cetylpyridinium chloride: a controlled randomized clinical trial. Braz. Oral res. 2017;31:e47. 

8. Shiraishi T, Nakagawa Y. Evaluation of the bactericidal activity of povidone-iodine and 

commercially available gargle preparations. Dermatology. 2002;204 (suppl 1):37-41. 

9. Green A, Roberts G, Tobery T, Vincent C, Barili M. In vitro assessment of the virucidal activity of 

four mouthwashes containing Cetyylpyridinium Chloride, ethanol, zinc and a mix of enzymes 

and proteins against human coronavirus. bioRxiv. 2021. 

10. da Silva JK, Figueirdo PL, Byler KG, setzer WN. Essential oils as antiviral agents, potential of 

essential oils to treat SARS-CoV-2 infection: an In-Silico investigation. Int. J. Mol. Sci. 

2020;21:3426. 

11. Winska K, Maczka W, Lyczko J, Szumny A. Essential oils as antimicrobial agents- Myths or real 

alternative. Molecules. 2019;24:2130. 

12. Knezevic P, Aleksic V, Simin N, Svircev E, Petrovic A. Antimicrobial activity of Eucalyptus 

camaldulenis essential oils and their interactions with conventional antimicrobial agents against 

multi-drug resistant Acinetobacter baumannii. Journal of Ethnopharmacology. 2016;178:125-36. 

13. Reichling J, Schnitzler P, Suschke U, Saller R. Essential oils of aromatic plants with antibacterial, 

antifungal, antiviral, and cytotoxic properties - an overview. Forsch Komplementmed. 

2009;16:79-90. 

14. Schnitzler P. Essential oils for the treament of Herpes Simplex Virus infections. Chemotherapy. 

2019;64:1-7. 

15. van schoor NM, Lips P. Worldwide vitamin D status. Best Practice & Research Clinical 

Endocrinology & Metabolism. 2011;25:671-80. 

16. Lips P, de Jongh RT, van schoor NM. Trends in Vitamin D status around the world. JBMR Plus. 

2021;5:e10585. 

17. Dror AA, Morozov N, Daoud A, Namir Y, Yakir O. Pre-infection 25-hydroxyvitamin D3 levels and 

association with severity of COVID-19 illness. PloS ONE. 2022;17:e0263069. 

18. Seven B, Gunduz O, Ozgu-Erdinc AS, Sahin D, Moraloglu O, Keskin HL. Correlation between 25-

hydroxy vitamin D levels and COVID-19 severity in pregnant women: a cross-sectional study. 

Journal of Maternal-Fetal & Neonatal Medicine. 2021. 

19. Teshome A, Adane A, Girma B, Mekonnen ZA. The impact of Vitamin D level on COVID-19 

infection: systematic review and meta-analysis. Fronteirs in Public Health. 2021;9:624559. 



 

I-PREVENT: COVID, Flu and RSV Protection (12/01/2023) 

 

 

13 

20. Borsche L, Glauner B, von Mendel J. COVID-19 mortality risk correlates inversely with vitamin D3 

status, and a mortality rate close to zero could theoretically be achieved at 50ng/ml 25(OH)D3: 

results of a systematic review and meta-analysis. Nutrients. 2021;13:3596. 

21. Cozier YC, Castro-Webb N, Hochberg NS, Rosenberg L, Albert MA, Palmer JR. Lower serum 

25(OH) D levels associated with higher risk of COVID-19 infection in U.S. black women. PloS ONE. 

2021;16:e0255132. 

22. Reddy P, Edwards LR. Magnesium supplementation in vitamin D deficiency. Am. J. Ther. 

2019;26:e124-e32. 

23. Schwalfenberg GK. Vitamins K1 and K2: The emerging group of vitamins required for human 

health. Journal of Nutrition and Metabolism. 2017;2017:6254836. 

24. Wimalawansa SJ. Effective and practical ways to overcome Vitamin D deficiency. J. Family Med. 

Community Health. 2021;8:1-8. 

25. Baeke F, Takiishi T, Korf H, Gysemans C, Mathieu C. Vitamin D: modulator of the immune 

system. Current Opinion in Pharmacology. 2010;10(4):482-96. 

26. Bartley J. Vitamin D: emerging roles in infection and immunity. Expert Review of Antiinfective 

Therapy. 2010;8(12):1359-69. 

27. Kolls JK, Garry RF. Role of the T cell vitamin D receptor in severe COVID-19. Nature Immunology. 

2022;23:3-10. 

28. Marik PE. Hydrocortisone, Ascorbic Acid and Thiamine (HAT therapy) for the treatment of 

sepsis. Focus on ascorbic acid. Nutrients. 2018;10:1762. 

29. Marik PE. Vitamin C for the treatment of sepsis: The scientific rationale. Pharmacol. Therapeut. 

2018;189:63-70. 

30. Colunga Biancatelli RM, Berrill M, Marik PE. The antiviral properties of vitamin C. Expert Rev. 

Anti Infect. Ther. 2020;18:99-101. 

31. Miranda-Massari JR, Toro AP, Loh D, Rodriguez JR, Borges RM. The effects of vitamin C on the 

multiple pathological stages of COVID-19. Life. 2021;11:1341. 

32. Holford P, Carr AC, Zawari M, Vizcaychipi MP. Vitamin C intervention for Critical COVID-19: A 

pragmatic review of the current level of evidence. Life. 2021;11:1166. 

33. Kim Y, Kim H, Bae S, Choi J, Lim SY, Lee N. Vitamin C is an essential factor on the anti-viral 

immune response through the production of interferon-alpha/beta at the initial stage of 

Influenza A virus (H3N2) infection. Immune Network. 2013;13:70-4. 

34. Ely JT. Ascorbic acid role in containment of the world avian flu pandemic. Experimental Biology 

& Medicine. 2007;232(7):847-51. 

35. Cai Y, Li YF, Tang LP, Tsoi B, Chen M, Chen H, Chen XM. A new mechanism of vitamin C effects on 

A/FM/1/47(H1N1) virus-induced pneumonia in restraint-stressed mice. BioMed Research 

International. 2015;2015:675149. 

36. Gammoh NZ, Rink L. Zinc in Infection and Inflammation. Nutrients. 2017;9(6). 

37. Hemila H. Zinc lozenges and the common cold: a meta-analysis comparing zinc acetate and zinc 

gluconate, and the role of zinc dosage. J. Royal Soc. Med. Open. 2017;8:1-7. 

38. Calder PC. Nutrition, immunity and COVID-19. BMJ Nutrition, Prevenion & Health. 

2020;3(e000085). 

39. Sadeghsoltani F, Mohammadzadeh I, Safari MM, Hassanpour P, Izadpanah M, Moein S. Zinc and 

respiratory viral infections: Important trace element in anti-viral response and immune 

regulation. Biological Trace Element Research. 2022;200:2556-71. 

40. Ghaffari H, Tavakoli A, Moradi A, Tabarraei A, Bokharaei-Salim F, Farahmand M. Inhibition of 

H1N1 influenza virus infection by zinc oxide nanoparticles: another emerging application of 

nanomedicine. Journal of Biomedical Science. 2019;26:70. 



 

I-PREVENT: COVID, Flu and RSV Protection (12/01/2023) 

 

 

14 

41. te Velthuis AJ, van den Worm SH, Sims AC, Baric RS, Snijder EJ, van Hemert MJ. Zn2+ inhibits 

Coronavirus and Arterivirus RNA polymerase activity In Vitro and Zinc ionophores block the 

replication of these viruses in cell culture. PLos Pathog. 2010;6:e1001176. 

42. Willis MS, Monaghan SA, Miller ML, McKenna RW. Zinc-induced copper deficiency. A report of 

three cases initially recognized on bone marrow examination. Am. J. Clin. Pathol. 2005;123:125-

31. 

43. Colunga Biancatelli RM, Berrill M, Mohammed YH, Marik PE. Melatonin for the treatment of 

sepsis: the scientific rationale. J. Thorac. Dis. 2020;12 (Suppl 1):S54-S65. 

44. Fatima S, Zaidi SS, Alsharidah AS, Alijaser FS, Banu N. Possible prophylactic approach for SARS-

CoV-2 infection by combination of melatonin, Vitamin C and Zinc in animals. Fronteirs in 

Veterinary Science. 2020;7:585789. 

45. Reiter RJ, Abreu-Gonzalez P, Marik PE, Dominguez-Rodriguez A. Therapeutic algorithm for use of 

melatonin in patients with COVID-19. Front. Med. 2020;7:226. 

46. Reiter RJ, Sharma R, Ma Q, Dominquez-Rodriguez A, Marik PE, Abreu-Gonzalez P. Melatonin 

inhibits COVID-19-induced cytokine storm by reversing aerobic glycolysis in immune cells: A 

mechanistic analysis. Medicine in Drug Discovery. 2020;6:100044. 

47. Zhang R, Wang X, Ni L, Di X, Ma B. COVID-19: Melatonin as a potential adjuvant treatment. Life 

Sci. 2020;250:117583. 

48. Jehi L, Ji X, Milinovich A, erzurum S, Rubin B, Gordon S. Individualizing risk prediction for positive 

COVID-19 testing. Results from 11,672 patients. Chest. 2020;158:1364-75. 

49. Kleszczynski K, Slominski AT, Steinbrink K, Reiter RJ. Clinical trials for use of melatonin to fight 

COVID-19 are urgently needed. Nutrients. 2020;12. 

50. Coto-Montes A, Boga JA. ER stress and autophagy induced by SARS-CoV-2: The targer for 

melatonin treatment. Melatonin Res. 2020;3:346-61. 

51. Gandolfi JV, Di Bernardo AP, Chanes DA, Martin DF, Joles VB, Amendola CP, Sanches LC. The 

effects of melatonin supplementation on sleep quality and assessment of the serum melatonin 

in ICU patients: A randomized controlled trial. Crit. Care Med. 2020. 

52. Mocanu ML, Amariei S. Elderberries - A source of bioactive compounds with antiviral action. 

Plants. 2022;11:740. 

53. Boroduske A, Jekabsons K, Riekstina U, Muceniece R, Rostoks N, Nakurte I. Wild Sambucus nigra 

L. from north-east edge of the species range: A valuable germplasm with inhibitory capacity 

against SARS-CoV2 S-protein RBD and hACE2 binding in vitro. Industrial Crops & Products. 

2021;165:113438. 

54. Roschek B, Fink RC, McMichael MD, Li D, Alberte RS. Elderberry flavonoids bind to and prevent 

H1N1 infection in vitro. Phytochemistry. 2009;70:1255-61. 

55. Zakay-Rones Z, Varsano N, Zlotnik M. Inhibition of several strains on influenza virus in vitro and 

reduction of symptoms by an an elderberry extract (Sambucus nigra L) during an outbreak of 

infleunza B Panama. The Journal of Alternative and Complementary Medicine. 1995;1:361-9. 

56. Swaminathan K, Dyason JC, Maggioni A, von Itzstein M, Downard KM. Binding of a natural 

anthocyanin inhibitor to influenza neuraminidase by mass spectrometry. Analytical and 

Bioanalytical Chemistry. 2013;405:6563-72. 

57. Tiralongo E, Wee SS, Lea RA. Elderberry supplementaion reduces cold duration and symptoms in 

air-travellers: A randomized, double-blind blacebo-controlled clinical trial. Nutrients. 

2016;8:182. 

58. Sprouce AA, van Breemen RB. Pharmacokinetic interactions between drugs and botanical 

dietary supplements. Drug Metab. Dispos. 2016;44:162-71. 

59. Martini N. Elderberry. J. Prim. Health Care. 2021;13:91-2. 

60. Cheng Z, Tan H, Zang Z, Tian J, Shu C, Sun X, et al. Cyanidin-3-O-glucoside and its phenolic 

metabolites ameliorate intestinal diseases via modulating intestinal mucosal immune 



 

I-PREVENT: COVID, Flu and RSV Protection (12/01/2023) 

 

 

15 

system:potential mechanisms and therapeutic strategies. Critical Reviews in Food Science and 

Nutrition. 2021. 

61. Serra D, Paixao J, Nunes C, Dinis TC, Almeida LM. Cyanidin-3-Glucoside suppresses cytokine-

induces inflammatory response in human intestinal cells: Comparison with 5-aminosalicylic acid. 

PloS ONE. 2013;8:e73001. 

62. Wang H, Li S, Zhang G, Wu H, Chang X. Potential therapeutic effects of cyanidin-3-O-glucoside 

on rheumatoid arthritis by releiving inhibition of CD38+ NK cells on Treg cell differentiation. 

Arthritis Research & Therapy. 2019;21:220. 

63. Pyo MY, Yoon SJ, Yu Y, Park S, Jin M. Cyanidin-3-glucoside suppresses Th2 cytokines and GATA-3 

transcription factor in EL-4 T cells. Bioscience, Biotenchnology, and Biochemistry. 2014;78:1037-

43. 

64. Walle T. Bioavailability of resveratrol. Annals of the New York Academy of Sciences. 

2011;1215:9-15. 

65. Gligorijevic N, Stanic-Vucinic D, Radomirovic M, Stajadinovic M, Khulal U, Nedic O. Role of 

resveratrol in prevention and control of cardiovascular disorders and cardiovascular 

complications related to COVID-19 disease: Mode of action and approaches explored to increase 

its bioavailability. Molecules. 2021;26:2834. 

66. Pandey P, Rane JS, Chatterjee A, Kumar A, Khan R, Prakash A, Ray S. Targeting SARS-CoV-2 spike 

protein of COVID-19 with naturally occuring phytochemicals: an in silico study for drug 

development. Journal of Biomolecular Structure and Dynamics. 2020. 

67. de Sa Coutinho D, Pacheco MT, Frozza RL, Bernardi A. Anti-inflammatory effects of resveratrol: 

Mechanistic insights. International Journal of Molecular Sciences. 2018;19:1812. 

68. Park D, Jeong H, Lee MN, Koh A, Kwon O, Yang YR, et al. Resveratrol induces autophagy by 

directly inhibiting mTOR through ATP competition. Scientific Reports. 2016;6:21772. 

69. Kou X, Chen N. Resveratrol and natural autophagy regulator for prevention and treatment of 

Alzheimers disease. Nutrients. 2017;9:927. 

70. De Santi C, Pietrabissa A, Spisni R, Mosca F, Pacifici GM. Sulphation of resveratrol, a natural 

compound present in wine, and its inhibition by natural flavonoids. Xenobiotica. 2000;30:857-

66. 

71. Yang JY, Della-Fera MA, Rayalam S, Ambati S, Hartzell DL, Park HJ, Baile CA. Enhanced inhibition 

of adipogenesis and induction of apoptosis in 3T3-L1 adipocytes with combinations of 

resveratrol and quercetin. Life Sciences. 2008;82:1032-9. 

72. Saeedi-Boroujeni A, Mahmoudian-Sani MR. Anti-inflammatory potential of Quercetin in COVID-

19 treatment. J. Inflamm. 2021;18:3. 

73. Chan EW, Wong CW, Tan YH, Foo JP, Wong SK. Resveratrol and pterostilbene: A comparative 

overview of their chemistry, biosynthesis, plant sources and pharmacological properties. Journal 

of Applied Pharmaceutical Science. 2019;9:124-9. 

74. Chang J, Rimando A, Pallas M, Camins A, Porquet D, Reeves J, Smith MA. Low-dose 

pterostilbene, but not resveratrol, is a potent neuromodulator in aging and Alzheimers's 

disease. Neurobiology of Aging. 2012;33:2062-71. 

75. Liu Y, You Y, Lu J, Chen X, Yang Z. Recent advances in synthesis, bioactivity, and 

pharmacokinetics of Pterostilbene an important analog of resveratrol. Molecules. 2020;25:5166. 

76. Sathyapalan T, Manuchehri AM, Thatcher NJ, Rigby AS, Chapman T. The effect of soy 

phytoestrogen supplementation on thyroid status and cardiovascular risk markers in patients 

with subclinical hypothyroidism: A randomized, double-blind, crossover study. J. Clin. 

Endocrinol. Metab. 2020;96:1422-49. 

77. Wu CS, Li YC, Peng SL, Chen CY, Chen HF, Hsueh PR, et al. Coffee as a dietary strategy to prevent 

SARS-CoV-2 infection. Cell Biosci. 2023;13(1):210. 



 

I-PREVENT: COVID, Flu and RSV Protection (12/01/2023) 

 

 

16 

78. Vu TT, Rydland KJ, Achenbach CJ, Van Horn L, Cornelis MC. Dietary Behaviors and Incident 

COVID-19 in the UK Biobank. Nutrients. 2021;13(6). 

79. Kerr L, Baldi F, Lobo RB, Assagra WL, Proenca FC, Hibbert JA, et al. Regular use of ivermectin as 

prophylaxis for COVID-19 led up to a 92% reduction in COVID-19 mortality rate in a dose-

response manner: results of a prospective observational study of a strictly controlled population 

of 88,012 subjects. Cureus. 2022;14:eE26624. 

80. Morgenstern J, Redondo JN, Olavarria A, Rondon I, Roca S, Canela J, Lopez O. Ivermectin as a 

SARS-CoV-2 pre-exposure prophylaxis method in healthcare workers: A propensity score-

matched retrospective cohort study. Cureus. 2021;13:e17455. 

81. Chahla RE, Medina Ruiz L, Ortega ES, Morales MF, Barreiro F, George A. Intensive treatment 

with ivermectin and Iota-carrageenan as pre-exposure prophylaxis for COVID-19 in Health Care 

workers from Tucuman,Argentina. Am. J. Ther. 2021;28:e601-e4. 

82. Behera P, Patro BK, Padhy BM, Mohapatra PR, Bal SK, Chandanshive PD, Mohanty RR. 

Prophylactic role of ivermectin in Severe Acute Respiratory Syndrome Coronavirus 2 infection 

among healthcare workers. Cureus. 2021;13:e16897. 

83. Alam MT, Murshed R, Gomes PF, Masud Z, Saber S, Khanam F. Ivermectin as pre-exposure 

prophylaxis for COVID-19 among healthcare providers in a selected tertiary hospital in Dhaka - 

An observational study. European Journal of Medical and Health Sciences. 2020;2. 

84. Wimalawansa SJ. Rapidly increasing serum 25(OD)D boosts immune system, against infections - 

Sepsis and COVID-19. Nutrients. 2022;14:2997. 

85. Choudhury IM, Shabnam N, Ahsan T, Kabir S, Ahsan SM. Effect of 1% povidone iodine 

mouthwash/gargle, nasal and eye drop in COVID-19 patient. Bioresearch Communications. 

2021;7. 

86. Eccles R, Meier C, Jawad M, Weinmullner R, Grassauer A. Efficacy and safety of an antiviral Iota-

Carrageenan nasal spray: a randomized, double-blind, placebo-controlled exploratory study in 

volunteers with early symptoms of the common cold. Respiratory Research. 2010;11:108. 

87. Koenighofer M, Lion T, Bodenteich A, Grassauer A, Unger H, Mueller CA. Carrageenan nasal 

spray in virus conformed common cold: individual patient data analysis of two randomized 

controlled trials. Mutlidisciplinary Respiratory Medicine. 2014;9:57. 

88. Eccles R, Winther B, Johnston SL, Robinson P, Trampisch M, Koelsch S. Efficacy and safety of 

iota-carrageenan nasal spray versus placebo in early treatment of the common cold in adults: 

the ICICC trial. Respiratory Research. 2022;16:121. 

89. Leibbrandt A, Meier C, Konig-Schuster M, Weinmullner R, Kalthoff D, Graf P, et al. Iota-

Carrageenan is a potent inhibitor of Influenza A virus infection. PloS ONE. 2010;5:e14320. 

90. Hemila H, Chalker E. Carrageenan nasal spray may double the rate of recovery from coronavirus 

and influenza virus infections: Re-analysis of randomized trial data. Pharmacol. Res. Perspect. 

2021;9:e00810. 

91. Meister TL, Briggemann Y, Todt D, Muller JA, Grob R. Virucidal efficacy of different oral rinses 

against severe acute respiratory syndrome coronavirus 2. J. Infect. Dis. 2020;222:1289-92. 

92. Baxter AL, Schwartz KR, Johnson RW, Swartout KM. Rapid initiation of nasal saline irrigation to 

reduce severity in high-risk COVID+ outpatients. Ear, Nose & Throat Journal. 2022. 

93. Gutierrez-Garcia R, De La Cerda-Angeles JC, Cabrera-Licona A, Delgado-Encisco I. 

Nasopharyngeal and oropharyngeal rinses with neutral electrolyzed water prevents COVID-19 in 

front-line health professionals: A randomized, open-label, controlled trial in a general hospital in 

Mexico City. Biomedical Reports. 2022;16:11. 

94. Winchester S, John S, Jabbar K, John I. Clinical efficacy of nitric oxide nasal spray (NONS) for the 

treatment of mild COVID-19 infection. J. Infect. 2021;83:260-2. 



 

I-PREVENT: COVID, Flu and RSV Protection (12/01/2023) 

 

 

17 

95. Ader AW, Paul TL, Reinhardt W, Safran M, Pino S, McArthur W, Braverman LE. Effect of mouth 

rinsing with two polyvinylpyrrolidine-iodine mixtures on iodine absorption and thyroid function. 

J. Clin. Endocrinol. Metab. 2021;66:632-5. 

 


