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Objectives
1. Discuss dietary and lifestyle modifications for balancing immune 

response and decreasing inflammation
2. Review nutraceutical products for immune modulation



Decide once and for all …

Feed a cold, starve a fever?



And…
Does alcohol really kill an 

infection?



Today’s Outline
Foundations 
of the dietary 
approach

Macronutrients

Micronutrients

Phytonutrients

Where’s the 
evidence?

Anti-inflammatory diets

Meal timing considerations

Building the 
prescription

Limitations of diet

Nutraceuticals







Nutrients. 2020;12(5):1466

Mediterranean diet vs SAD

• Fruits and veg
• Fish oil
• Vitamin C
• Vitamin D
• Vitamin E
• Zinc 
• Copper 
• Fiber



Printed with permission of the Institute for Functional Medicine 



Let’s test our foundational knowledge



Inflammation: The Functional Medicine Window

SYSTEM’S
BASED 

APPROACH 

UPSTREAM 
MEDICINE 

VS “SYMPTOM-
BASED” 

APPROACH

DOWNSTREAM 
MEDICINE 



Macronutrients, 
Micronutrients, & 
Phytonutrients

Foundations of the Nutrition Prescription



Macronutrients
Fats

(9 calories/g)

Saturated and 
unsaturated 

fats

Short Chain 
Fatty Acids 

(SCFA)

Essential fatty 
acids (EFA)

Carbohydrates
(4 calories/g)

Simple 
carbohydrates

Fiber

Protein
(4 calories/g)

Amino acids –
BCAA, 

essential AA





The Importance of Fiber

Fiber promotes blood sugar balance is essential in immune 
balance (multiple mechanisms)

Detoxification and hormone balance

Role of microbiome and inflammation

Improved nutrient assimilation

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6472268/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6472268/


The Standard American Diet 

SAD L



[The] absence of alkyl catechols from the modern Western diet 
suggests serious negative consequences for Nrf2 cell defense, 
resulting in reduced protection against multiple chronic diseases 
associated with oxidative stress.

Most Americans do not meet the minimum RDA recommendations 
~30 g per day (men 38 g and women 25 g)

PLoS One. 2016;11(2):e0148042



Phenolic acid decarboxylase (PAD) is pivotal to the generation of these 
Nrf2 co-factors.

PAD is expressed by a subset of lactobacillus species and associated 
with a variety of plant-based foods including those traditionally fermented 
including (fermented) olives, cabbage, cucumbers, eggplants, caper 
berries,grape extracts, sourdough bread, ciders, wines, and whiskeys

PLoS One. 2016;11(2):e0148042



Nrf2: Detoxification & Antioxidant

J Nutr Biochem. 2015;26(12):1401–1413
Sheng Li Xue Bao. 2015 Feb 25;67(1):1-18

The Nrf2-mediated signaling pathway protection against 
environmental insults and endogenous stressors. 

Nrf2 coordinates inducible expression of antioxidant 
responsive element (ARE) and phase II detoxification 
enzymes to adapt to different stress conditions

Nrf2 raising factors include hormesis, exercise and 
caloric restriction



High glycemic diet activates NF-kB via 
protein kinase C (PKC) and reactive 
oxygen species (ROS)

J Am Soc Nephrol. 2002 Apr;13(4):894-902



Promoting Nrf2: Glycemic Impact

• Reduce or avoid sugar, sweetened 
beverages, or white flour products

• Eat unprocessed foods in natural state
• Increase overall consumption from:

• Vegetables
• Fruit
• Whole grains 
• Legumes

• Couple with protein and healthy fat 
sources (avocado, nuts, seeds, etc…)



Promoting Nrf2: Specific Nutrients & Other Factors

• Phenolic antioxidants
• Vitamin E (gamma- and delta-tocopherols and tocotrienols)
• Omega-3 FA (DHA and EPA)
• Vitamin A (Carotenoids, lycopene)
• Isothiocyanates from cruciferous vegetables
• Sulfur compounds from allium vegetables
• Terpenoids.

Nutrients that promote Nrf2:

• Low level oxidative stress (hormesis)
• Exercise
• Caloric restriction.(IF, FMD, fasting)

Other Nrf2 promoting factors:

J Nutr Biochem. 2015;26(12):1401–1413
Sheng Li Xue Bao. 2015 Feb 25;67(1):1-18



Advanced 
Glycation End 
Products 
(AGEs)

J Diabetes. 2020 Feb;12(2):102-104

Figure 1: Schematic representation of AGEs formation and of their biological effects.



AGEs: Cooking Methods
Dry heat cooking increases AGEs significantly 

Due to barbecuing, grilling, roasting, baking, frying, sautéing, 
broiling, searing, and toasting 

Animal-source foods (including meat, cheeses, fried eggs, butter, 
cream cheese, margarine, mayonnaise) and highly processed 
food products are most susceptible to elevations in AGEs due to 
high fat and protein, in combination to high heat cooking



J Am Diet Assoc. 2010;110(6):911-16.e12



J Am Diet Assoc. 2010;110(6):911-16.e12



Reducing AGEs

Moist cooking methods may decrease the formation of AGEs. These 
methods include poaching, simmering, boiling, braising, stewing, pot 
roasting, steaming, and sous vide (LTLT). 

Acidic pH arrests AGE development; Marinades with lemon juice and 
vinegar 1 hour prior to cooking

Reduce intake of highest AGE foods; from highest to lowest beef and 
cheeses rank highest, followed by poultry, pork, fish, and eggs note 
that lamb ranked relatively low compared to other animal meats

Neutralize ROS activation by increasing intake of antioxidant rich 
foods

J Am Diet Assoc. 2010;110(6):911-16.e12
https://www.nytimes.com/wirecutter/reviews/best-sous-vide-gear/

https://www.nytimes.com/wirecutter/reviews/best-sous-vide-gear/


Sci Rep. 2016;6:25948. Published 2016 May 17. doi:10.1038/srep25948
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4869019/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4869019/


Sci Rep. 2016;6:25948. Published 2016 May 17. doi:10.1038/srep25948
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4869019/

Grass-fed and finished beef:

• Omega-3 FA are higher 
• Produce tender beef with lower total fat and a higher omega3/omega6 (favorable) ratio 

than grain-fed ones
• Reduction in direct markers of inflammation as well as indirect benefit health

Grain finished/conventionally raised animals

• Omega-6 FA in are higher and may promote inflammation and oxidative stress.

Bonus: Reduce blood cortisol levels in the animal strongly indicate that 
grass-fed animals may experience less stress than the grain-fed ones. 

Some evidence also suggests improved CO2 gas emission (less 
methane production)

Quality Matters: Grass-Fed and Finished

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4869019/


The Misunderstood Macronutrient: Fats

Benefits of healthy fats like avocado and olives 
associated with:

• Improved blood sugar balance 
• Favorable modulation of the microbiome 
• Phytochemicals known to modulate immune response



Fats
Fatty Acids

Saturated

Lauric acid

Myristic 
acid

Palmitic 
acid

Stearic acid

Unsaturated

Monounsaturated 
(MUFA)

Oleic acid 
(Omega 9)

Polyunsaturated 
(PUFA)

Omega 6 
(O6)

Linoleic 
acid

CLA

GLA

Arachidonic 
acid (AA)

Omega 3 
(O3)

Linolenic 
acid

EPA

DHA



Pro- vs Anti-inflammatory fats: PUFAs

• Omega-6 fats (nuts, seeds, grains, processed foods)
• Arachidonic acid (AA) (egg, meat, dairy*)
• Linoleic acid  (corn, sunflower, and safflower oils)

Proinflammatory PUFAs

• Omega-3 fats (fatty fish, fish oil)
• Alpha linoleic acid (ALA)

Anti-inflammatory PUFAs

Ideal ratio 4:1

Ratio of Omega-6/Omega 3 in SAD ~ 15-20:1

*grass-fed and organic sources have been found to have reduced AA compared to conventional sources

Guilliams TG. Supporting Immune Function: 
A Lifestyle and Nutrient Approach. 2014 p78



The Forgotten Macronutrient: Water 

Drink clean filtered water, free of contaminants 

½ body weight (lbs to oz) (the “pee test”)

Other sources include veggies, fruit, soup, herbal teas, carbonated 
water (not tonic)

Caffeine and alcohol are dehydrating 

Hydrate more when physical demands are higher, exercise, or the 
weather is hot



Micronutrients

Vitamins Minerals
Functionally 

Essential 
Nutrients

Antioxidants 



Nutrients involved in immune balance

Vitamin C

Vitamin A and beta-carotene 

Vitamin D

Vitamin E (other antioxidants like Selenium)

Zinc



Nutrients involved in immune balance

Detoxification and antioxidant support, including 
methylation, sulfation, glutathione production co-factors 

• Lipoic acid
• NAC
• Glutathione

Mitochondrial support/Oxidative stress

• CoQ10
• Carnitine



BMJ. 2017 Feb 15;356:i6583

Vitamin D supplementation 
significantly and safely reduced the 
risk of general respiratory 
infection



Vitamin D Mechanisms

Cellular defense and repair
• Activates immune cells
• Stimulates anti-microbial molecules
• May reduce cytokine storm

Interrupts virus effects
• Reduces virus-triggered messenger 

molecules
• Reduces virus replication



Nutrients. 2020 Apr 2;12(4):988

To reduce the risk of infection, it is recommended that 
people at risk of influenza and/or COVID-19 consider 
taking 10,000 IU/d of vitamin D3 for a few weeks to 
rapidly raise 25(OH)D concentrations, followed by 
5000 IU/d. The goal should be to raise 25(OH)D 
concentrations above 40–60 ng/mL (100–150 nmol/L).



Vitamin D deficiency (defined as 
plasma 25(OH)D levels 
<50 nmol/L) was present in the 
vast majority of patients at risk 
of developing ARDS

Thorax. 2015 Jul;70(7):617-24



to intensive care

Thorax. 2015 Jul;70(7):617-24



Vitamin D Supplementation Dosing

Adults
• 2000-5000 IU/day

Children
• Age-based dosing
• Infants & toddlers 400-1,000 IU/day
• 600-1,000 IU/day children and adolescents

Ideally, test don’t guess

Linus Pauling Institute. LPI  https://lpi.oregonstate.edu/mic/vitamins/vitamin-D

https://lpi.oregonstate.edu/mic/vitamins/vitamin-D


N-Acetyl Cysteine (NAC)
Reduced occurrence and severity of respiratory infection

Improves cellular immunity

Shown to inhibit viral replication (multiple viruses)

Modulates IL-6 pro-inflammatory molecules associated with cytokine storm

Precursor to glutathione, powerful antioxidant that can reduce cellular damage 
due to ROS

Eur Respir J. 1997 Jul;10(7):1535-41
Biochem Pharmacol. 2010 Feb 1;79(3):413-20
Medicine (Baltimore). 2018 Nov;97(45):e13087



Foods that Increase NAC and Glutathione

Allium foods Garlic, onion, leek, shallots, scallions, spring onions, and chives

Cysteine & 
methionine 
sources 

Lean meats, fish, lentils, oats, eggs, sunflower seeds

Evid Based Complement Alternat Med. 2011;2011:643269



NAC Supplementation

600-900 mg twice per day



Med Microbiol Immunol. 2010;199(4):291-297

Glycyrrhizin may complement the arsenal of 
potential drugs for the treatment of H5N1-caused 
disease.

antiviral activity of glycyrrhizin associated with 
reduced viral uptake 



Polysaccharides and other compounds (e.g., proteins, 
glycoproteins, terpenoids, melanins, nucleosides) exhibit antiviral 
activity against many viruses that are pathogenic in humans

Evidence that several strains are effective against H1N1 and HSV

Int J Med Mushrooms. 2016;18(5):375-86

Virol Sin. 2014 Oct;29(5):284-90



Clin Nutr. 2012 Jun;31(3):337-44

Conclusions: supplementation of the diet with aged garlic 
extract may enhance immune cell function and that this may 
be responsible, in part, for reduced severity of colds and flu:

• NK cell proliferation (double rate)
• T-cell proliferation (8-fold)
• Glutathione and  S-allyl cysteine increase
• Reduced duration, sum of symptoms, and severity (but not 

incidence)



Building the Dietary and Nutraceutical Prescription 





ScienceDaily. ScienceDaily, 15 November 2019. www.sciencedaily.com/releases/2019/11/191115190327.htm
Science Immunology, 2019; 4 (41): eaav2026 DOI:10.1126/sciimmunol.aav2026

Feed a cold, starve a fever?

http://www.sciencedaily.com/releases/2019/11/191115190327.htm
http://dx.doi.org/10.1126/sciimmunol.aav2026


Front Endocrinol (Lausanne). 2020;11:574315

In two RCTs of people with obesity and metabolic syndrome, 
the consumption of Mediterranean diet for 2 years was 
associated with a significant reduction of inflammatory 
markers, including CRP, IL-6, IL-7, and IL-18, as compared 
with a prudent diet. The MEditerranean DIet and Type 2 
diAbetes (MÈDITA) study, provides further evidence of the 
anti-inflammatory and immunomodulatory effect of 
Mediterranean dietary pattern in the context of diabetes.



Front Endocrinol (Lausanne). 2020;11:574315

The mechanisms by which Mediterranean diet produces its favorable effects in type 2 diabetes may 
depend mostly on the abundance of anti-inflammatory nutrients (PUFA, fiber, vitamins, minerals, 
antioxidants, and polyphenols), associated with the lower intake of pro-inflammatory nutrients (refined 
sugars and starches, trans fatty acids, high-density foods).

Anti-inflammatory effects via:

• Specialized pro-resolving mediators 
• α-linolenic acid

• Eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA)
• Increased dietary fiber intake (associated with reduced inflammatory markers hs-CRP, IL-6, & TNF-α) and 

favorable modifications in gut microbiota

• Increased intake of key vitamins (Vit D via ACE2 viral entry; Vit C & E antioxidant)
• Polyphenols seem to interact with transcription factors, including NF-kB and Nrf-2, exerting anti-

inflammatory and antioxidant effects



Dietary recommendations 



Dietary Considerations

• Macronutrient balance
• Micronutrient-dense
• Phytonutrient-rich 

Plant-based (80/20)

• Little data on direct impact on viral/bacterial infection 
• Solid data on impact on metabolic aspects that support immune balance

Mediterranean diet

• More challenging to sustain than MedD
• Some utility in viral infection
• Like MedD, benefits might be more connected to metabolic impact though some data support inflammatory 

response (T-cell) 

Ketogenic

• Intermittent Fasting, time restricted eating, 
• Caloric restriction and Fast Mimicking Diet (FMD)
• Fast/modified fast (water fats, juice fast)

Fasting



Mol Cell Endocrinol. 2017;455:4-12

…periodic IF/FMD combines a period of severe restriction sufficiently 
long to promote the death of a significant portion of damaged cells 
with a period of high nourishment re-feeding able to promote the 
opposite effect on growth and other factors leading to multi-system 
regeneration



Feed a cold, starve a fever

Inhibition of glucose 
utilization during 

bacterial inflammation 
protective

Inhibition of glucose 
utilization in viral 

inflammation leads to 
tissue dysfunction and 

death

Cell. 2016;166(6):1512-1525.e12



What’s the role of fasting in immunity?

Improved Nrf2 response (ARE activation and antioxidant 
response)
Improved resilience for viral infection 

Does not seem to impact susceptibility to viral infection 

May increase risk for bacterial susceptibility (reduced 
availability of micronutrients)
Should be avoided for bacterial infection 



General Dietary Summary

Increase/Emphasize

Plant-based dietary diversity, Fiber –
dense foods 

Antiinflammatory (PUFA) fats 

High nutrient density sources of protein 
(red meat, poultry, fish, and plant-
based protein) 
Phytonutrient sources including 
mushrooms, EGCG, curcumin, 
rosemary.

Alliums and cruciferous foods

Maintain adequate hydration: ½ the 
person’s body weight (in pounds) in 
fluid ounces

Remove/Avoid

Avoid inflammatory foods: processed 
foods, starchy foods, high glycemic 
foods, hydrogenated oils, and juices/soda

Avoid known allergens or food triggers 
that might increase allergenic response

Reduce toxic burden (organic, avoid 
heavy metals, pollution, plastics, etc…)



Let’s take a survey



Considerations
Meet your patient were they’re at … 

• Level of nutrition literacy
• Access (geographic, financial)
• Skills 
• Time limitations
• Cultural considerations



Good, Better, Best 
(don’t make assumptions)

Crowd out 
junk

Mediterranean 
Diet Paleo Keto



Considerations

• Level of nutrition literacy
• Access (geographic, financial)
• Skills 
• Time limitations
• Cultural considerations

Meet your patient were they’re at … 

• Nutritionist can tailor a plan to the patient’s needs
• Health coaches = transformation guides 

Refer to a nutritionist or health coach!!



Therapeutic Foods to Include

Healthy fats
• Extra-virgin olive oil (EVOO), nuts and seeds
• Omega-3 fat sources from food (and 

supplement  sources 2 to 4 grams per day)

Antioxidants
• Alliums (especially garlic) & cruciferous 

vegetables 
• Green tea (EGCG), resveratrol, carotenoids

Fiber sources

• Non-starchy vegetables, colorful root 
vegetables 

• Whole Grains and legumes (limit processing)
• Traditionally fermented foods

Focus on color 
“eat the 

rainbow”

• Phytonutrients: Organic, colorful mix of low 
glycemic veggies & fruit

• Mushrooms
• Cinnamon, turmeric, ginger, rosemary (and 

others)



Nurse Pract. 2003 Jun;28(6):16



Nurse Pract. 2003 Jun;28(6):16
Acta Otorhinolaryngol Belg. 2000;54(3):397-401

A rhinoviral cold is characterized by a neutrophilic inflammatory reaction. Mediation of cytokines and 
mediators play a crucial role in rhinovirus infection.

Bone broth’s medicinal properties by modulating the inflammatory response associated with viral 
illnesses.

Benefit is especially synergistic when combined with  traditional ingredients like celery, onions, garlic, 
carrots, parsley, mushrooms, parsnips and other herbs known for their added medicinal and 
antioxidant properties.

Furthermore, chicken soup provides additional nutritional support, fluid balance and hydration. 
Therefore, it might be an effective tool for patient care management of seasonal cold & flu.



Foods to Avoid or Minimize

• Pesticide exposed foods
• Conventionally raised animal products
• Food or drink in plastic containers

Sources of toxins

• Soda, fruit juices, sucrose, and fructose
• Artificial sweeteners
• Fast foods

Processed foods & refined carbohydrates

• Over-cooking foods
• Fried foods

AGEs



Let’s test our foundational knowledge



Role of supplements 



Zinc

Vitamin A and beta-carotene 

Vitamin C

Vitamin D (with K)

Vitamin E (and other antioxidants selenium, ALA, etc)

Fish oil

Pre- and probiotics

Nutraceuticals: The Workhorses 



Nutraceuticals: Dosing
Zinc 

• 15-30mg/day; up to 60mg in COVID 
• Caution on copper ratio in long-term supplementation
• Zinc acetate, citrate, picolinate, or glycinate  (lozenge for COVID)

Vitamin A and beta-
carotene • Can be as high as 20,000 IU in early onset of infection

Vitamin C • 500-2000mg/day 
• I like liposomal or buffered

Vitamin D (with K) 
• Caps or drops dosing 5000 IU/day of Vit D (with K2 unless there’s a clear 

contraindication)
• Adjust dose based on laboratory evaluation 

Vitamin E • 200-400 mg/day 
• Vit E within a broad antioxidant formula

Fish oil • 1-2g/day unless there’s a clear cardiometabolic indication
• 4g/day in combination with antioxidants to prevent lipid oxidation

Pre- and probiotics
• Food sources of fiber preferred, supplementing with fiber sources like 

Arabigalactan, pectin, guar gum, rice bran etc…
• Probiotic with a broad profile (caution for tolerance those with dysbiosis 

might not tolerate these) 



Nutrients/Compounds with antimicrobial/antiviral properties
Zinc
Citrus
Green tea
Berries
Ginger
Garlic
Mushrooms 
Raw honey
Rosemary
Tumeric
Quercetin



Nutraceuticals: Additional Considerations

GI, Mitochondrial & detoxification support 

*Specialized proresolving mediators (SPMs) 

*Palmitoylethanolamide PEA 

*Melatonin 

NAC and glutathione

Quercitin and bioflavonoids

*Mushrooms (beta-glucans)

Garlic (allicin) 

*Green tea extract (EGCG)

Ginger (Zingiber officinale)

*Curcumin 

*Resveratrol 

*Astragalus

Echinacea 

*Elderberry 

*some additional research shows benefits in COVID in particular 



Useful dosing guidelines for COVID
Palmitoylethanolamide PEA • 300 mg po bid to prevent infection,

• 600 mg po tid x two weeks to treat infection

Melatonin • 5-20 mg qd

NAC and glutathione • NAC 600-900 mg po bid

Quercitin and citrus 
bioflavonoids • Regular: 1 gm po bid; phytosome 500 mg bid

Mushrooms (beta-glucans)
• Beta-glucans 250-500 mg daily
• Shiitake (Lentinula edodes), Lion’s Mane (Hericium erinaceus), Maitake (Grifola

frondosa), Reishi (Ganoderma lucidum)

Green tea extract (EGCG) • 225 mg po qd (equivillent to 4 cups/day)

Curcumin • 500-1,000 mg po bid (of absorption-enhanced curcumin)

Resveratrol • 100-150 mg po qd
• Modulation of NLRP3 inflammasome activation

Astragalus • Dosage range varies between 1-20 grams daily
• immunoactive polysaccharides

Elderberry 
• 500 mg po qd (of USP standard of 17% anthocyanosides)
• Favorably modulate cellular defense and repair mechanisms

Favorably modulate viral-induced pathological cellular processes

https://www.ifm.org/news-insights/functional-medicine-approach-covid-19-additional-research-nutraceuticals-botanicals/
https://www.ifm.org/news-insights/the-functional-medicine-approach-to-covid-19-virus-specific-nutraceutical-and-botanical-agents/

https://www.ifm.org/news-insights/functional-medicine-approach-covid-19-additional-research-nutraceuticals-botanicals/
https://www.ifm.org/news-insights/the-functional-medicine-approach-to-covid-19-virus-specific-nutraceutical-and-botanical-agents/


Other considerations

• B-complex (methylated)
• NAC
• Glutathione and precursors 

Detoxification Support

• 5R protocol 
• Probiotics
• Prebiotics

GI support

• Sex hormones
• Cortisol
• Insulin (berberine)

Hormone balance





The Nutrition 
& Lifestyle 
Prescription

Printed with permission of the Institute for Functional Medicine 



Summary

• Phytonutrient diversity, low-glycemic, healthy fats
• Support detoxification, mitochondrial function, and GI health
• Avoid potential inflammatory triggers

Dietary interventions to support immunity:

• Include foundational micronutrient support for immune balance
• Don’t shy away from herbals, but use best clinical judgement 

when dealing with polypharmacy 

Determine when to incorporate nutrient 
supplementation alongside dietary approaches.



Questions?
Visit http://LaraZakaria.com
Email Hello@LaraZakaria.com

http://larazakaria.com/

