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Learning Objectives

´ 1. Identify the role of nutrition in supporting immunity.
´ 2. Understand the role of food and nutrition in blunting 

inflammation.
´ 3. Appreciate and understand the ramifications of the 

pandemic and how healthcare professionals can 
make a positive impact. 





2020: COVID-19 Nations Leading 
Cause of Death

´ Pandemic and quarantine resulted in significant changes in 
mental and physical health¹
´ Trigger unhealthy eating habits to feel better 

2020 IFIC survey- 85% Americans changed eating habits
´ ↑ in eating disorders, especially binge eating
´ ↓ physical activity
´ Substance abuse
´ Anxiety… Depression … Stress … Mood changes

´ Changes ↑ risk CVD²
¹Ettman CK JAMA Netw Open. 2020 Sep 1               ²Mattioli AV. Nutr Metab Cardiovasc Dis. 2020 Aug 28



Effect On Our Nation’s Children 
´ The pandemic has compromised nutrition and physical activity

´ 2% ↑↑ in obesity in children aged 2-17 years

´ Children make up over 20% of new COVID-19 cases
´ AAP: 88,000 new pediatric COVID-19 cases (April 15, 2021)

Jenssen, B. Pediatrics, May 2021



Food Insecurity
´Pandemic contributed to rapid increases in food insecurity 

in the U.S.
´ Latino and minority households most vulnerable
´ Increased reliance on calorie dense snacks during pandemic

´Food insecurity In the U.S., associated with lower quality 
diets, negative health conditions/ outcomes, obesity

Payan, D. JAND May 2021



Paradox: Pandemic Cooking and 
Eating



Consumer Trends During Pandemic

´Some people focused on planet and personal 
health:
´Reducing sugar intake
´Sustainability
´Plant-based products

´ Immune support

Ferrante G. Epidemiol Prev. 2020 Sep-Dec Suppl 2



COVID-19 Changed Eating Habits

In a study of 8,000 people, 30% of adults reported eating more 
unhealthy foods than usual during the pandemic and worsening 
eating habits, especially among women.

Eating more food, snacks, pastries, fried and fast foods globally.

Ferrante G Epidemiol Prev. 2020 Sep- Dec. 



And Drinking Habits 

´ 1 in 4 adults drank more alcohol than usual 
to cope

´ Binge drinking up significantly among 
women since 3/2019
´ The pandemic has placed a bigger burden 

on women, which leads to increased stress 
and anxiety.

Pollard MS, JAMA Netw Open. 2020



Unintended Consequence: COVID-15? 

´ 1/3 of U.S. adults report unwanted weight 
gain 
´ 40% of Americans (an increase since the 

beginning of the pandemic) overweight or 
obese. 

´ Adults reported gaining an average of 29 
pounds (avg. 15 pounds).

´ Adults gained 1.5 pounds per month during 
lockdowns. 

Lin AL, JAMA Netw Open. 2021



Stress Impacts Weight Gain 
´ Stress causes a surge in Adrenalin and Cortisol > trigger insulin 

and the release of glucose
´ Trigger weight gain and fat storage, can interfere with sleep

´ Cortisol and Insulin are inflammatory hormones that can alter 
the body’s immune response to infections. 

´ 8 in 10 adults say the pandemic is a major source of stress.



Obesity: Achilles Heel for COVID-19 

´COVID-19 death rates 10X higher in overweight 
´ 70% adults in US overweight, 40% obese

´ 88 % of COVID-19 deaths in countries where >1/2 the 
population is overweight.¹ 

´After old age, obesity is the 2nd leading risk factor for 
death for critically ill with COVID-19²
´Other major risks for COVID: t2D, HTN

¹World Obesity Federation, WHO

²Muscoguiri, G. Metabolism 2020



Obesity Increases Inflammation 

´ Obesity is characterized by significant inflammation - does not 
interact well with acute inflammation of COVID-19¹

´ A pro-inflammatory state may lead to impaired immune 
response and ↑↑ susceptibility to all influenza viruses. 

´ Obesity is a leading risk factor of CVD, diabetes, and renal 
disease, has a detrimental effect on lung function and  
clinically relevant factor with all-cause mortality.²

¹Muscogiuri G. Metabolism. 2020

²Xu  H, JAMA Netw Open. 2018



O’Hearn, M. Journal of the American Heart Association. 2021



Diet Related Comorbidities:
Covid-19 Hospitalizations
´ Diet related diseases far higher risk of severe illness, hospitalization 

and death. 
´ Obesity: 4.3 fold higher odds of hospitalization
´ Severe obesity: 6.2
´ Diabetes: 2.8
´ Heart disease: 4.3
´ Hypertension: 1.2

´ Analysis from NYC, similar to other US regions, Italy, UK, China

Petrilli CM, BMJ. 2020



Immune Health Steals the Spotlight

´ The immune system is a complex network that constantly works 
to protect the body from antigens associated with pathogens, 
bacteria, toxins, parasites, and viruses

´ Adequate nutrition is required for all cells to function optimally.
´ Well-established that nutritional inadequacy greatly impairs the 

functioning of the immune system. Deficiency or insufficiency of 
vitamin D, C and zinc, can affect immunity.
´ INADEQUATE intake and status of nutrients is widespread leading to 

a decrease in resistance to infection and increase in disease. 

Calder PC, Nutrients. 2020



Lifestyle Strategies to Tame 
Inflammation

´ Get enough sleep 
´ Regular physical activity
´ Shed extra pounds

´ Stop smoking 
´ Stress management –

meditation, relaxation



Nutrition, Immunity & Gut Health

´ A healthy diet can positively impact immune health.¹
´Numerous challenges exist for demonstrating the impact of 

diets and nutrients influencing immune status. 

´Certain illnesses, medications, and lifestyle choices can 
affect immune function.

´Key functions of the immune system: how it interacts with 
nutrients and the gut microbiome in mediating 
immunological effects. 

´ A healthy microbiome is essential to immune function² 
´ Nutrients impact directly or indirectly upon immune cells causing 

changes in their function in the gut microbiome.
¹Calder PC, Nutrients. 2020.              ²Venter C,  Nutrients. 2020 



Promising Evidence:
Food/Nutrition and Immunity 

´ Compounds from foods could improve the immune 
response and/or reduce the severity of infection:

´ Vitamins A, C, D, E, B6,   

´ Zinc, iron, selenium, magnesium, and copper
´ Omega-3 fatty acids EPA & DHA
´ Flavonols
´ Food extracts – gogi berry, elderberry, green tea and 

tumeric

Wu D. Front Immunol. 2019



Mechanistic Actions of Nutrients

´ Target specific proteins
´ Block entry into cells or key enzymes
´ Prevent cell replication

´ Many nutrients boost cell mediated immune response
´ Inhibition of pro-inflammatory mediators
´ Promotion of anti-inflammatory functions
´ Block entry into cells or key enzymes

Calder PC, Nutrients. 2020



Vitamin D
´ It is known that COVID-19 infection is associated with the ↑ 

production of pro-inflammatory cytokines and C-reactive 
protein and optimizing white blood cell function¹

´ Vitamin D enhances cellular immunity by reducing the 
cytokine storm.² 

´ June 1st PLoS Medicine study denies vitamin D as a protective 
measure against COVID-19. Study did not include people 
with deficiency.³

¹Wang D.J Am Med Assoc. 2020                     ²Huang C Lancet. 2020 

³Butler-Laporte G, PLoS Med  June 2021



Supplemental Vitamin D

´ To ↓ risk of infection for people at risk of  COVID-19 
´ 10,000 IU/d of vitamin D3 for a few weeks to rapidly raise 25(OH)D 

concentrations, followed by 5000 IU/d. 
´ Goal: raise 25(OH)D concentrations above 40–60 ng/ml..

´ Some preliminary observations support vitamin D 
supplementation to ↓ the risk of influenza and COVID-19. 

´ For people infected with COVID-19
´ Higher vitamin D3 doses might be useful

Grant, W.B. Nutrients 2020



Calcium and Vitamin D Deficiency

´ Evidence of vitamin D deficiency, low serum calcium on 
poor outcomes in COVID-19 patients.

´ Correcting hypocalcemia, and vitamin D may improve 
the vital prognosis.¹

´ Higher Incidence of COVID-19 in blacks in US with low 
vitamin D levels less than 40 ng/ml compared to whites²

¹Meltzer DO, JAMA Netw Open. 2021 ²Bennouar A. J Am Coll Nutr. 2021



Vitamin B6 May Protect Against Severe 
COVID-19
´ Anti inflammatory and anti thrombosis properties of B6 might help 

protect people against sever infection. 
´ Potential role of vitamin B6 in suppressing the severity of COVID-19 

possibly through ameliorating complications of chronic diseases 
such as hypertension, CVD, and diabetes.

Front. Nutr., 29 October 2020



Zinc

´Children and elderly are at high risk for zinc deficiency 
resulting in impaired immune function
´ Important in lymphocyte function

´Supplementation may be helpful in those with low 
serum zinc levels. 

´Narrow range for optimal health
´Both zinc deficiency and overload impair immune functions  

Wu D. Front Immunol. 2019



Antioxidants: Vitamins A, C, E

´ Antioxidants and vitamins exert protective effects against 
infection and inflammation. 

´ Free-radical scavengers protect cells from oxidative injury and 
help regulate immune response

´ Vitamin A is known as an anti-inflammation vitamin because of 
its critical role in enhancing immune function

´ Vitamin C can stimulate the production of white blood cells, 
which are key to fighting infections.

´ Vitamin E is an immune system modulator

Calder PC Nutrients. 2020



Supplementing Nutrients to Support Immunity

´ Supplementation of the RDA at upper safety limits
´ Increased intake above currently recommended 

levels may optimize immune functions and 
resistance to infection. ¹
´Animal and human studies present promising benefits 

in autoimmune, inflammatory disorders, and in 
reduction of infection.

´ Modest effects: Probiotics, omega-3 fatty acids, 
multivitamin or vitamin D supplements are associated 
with reduced risk of coronavirus infection in women but 
not men.  Vitamin C, garlic and zinc show no clear 
benefit(COVID-19 Symptom Study)²

Wu D. Front Immunol. 2019¹    Louca P, BMJ Nutrition, Prevention & Health 2021² 



Pre and Probiotics
´ Promising, probiotics have not been substantiated by 

intervention studies.
´ Currently no direct evidence examining the use of 

probiotics in improving patients infected with COVID-19.
´ Probiotics include a wide variety of species and strains, likely the 

probiotics’ immune-modulating effect is strain-specific. 

´ Prebiotics naturally improve gut health and influence 
systemic inflammation and gut-barrier function. 

Rozga M, J Acad Nutr Diet. 2020



Western Diet Induces Inflammation and 
Alters Immune System 

´ ↑↑ levels of saturated fat, ultra-processed foods, added 
sugar and salt, and overall calories. 

´ Often ↓↓ in nutrient rich foods linked with better health.
´ Research from the PBH Foundation shows fruit and vegetable 

consumption has declined nearly 10%. Americans are eating 
produce just once each day.

´ Nutrient deficiencies are more common in these diets.



Anti Inflammatory Foods

´ Legumes
´ Vegetables
´ Fruits 
´ Nuts
´ Higher intake of plant over animal foods 
´ Low-fat fermented dairy
´ Fish
´ Limit or avoid strong alcoholic drinks, processed high-fat meat 

and soft drinks.

Bolte LA, Gut 2021



Diets Influence on Inflammation

´ Emerging research indicates that diet can have the 
most profound effect — positive or negative.

´ Many foods in typical American diet fuel unhealthy 
levels of inflammation.

´ “Red meat, processed meat, saturated and trans 
fats, added sugars, fried foods, and refined 
carbohydrates all directly trigger pro-inflammatory 
responses,”

Li, Jun. J Am Coll Cardiol. 2020 





Foods Promoting Inflammation
´2021 study of nearly 1,500 people, found consistent 

associations between pro-inflammatory bacterial 
species and diets high in fast food, sugar and 
animal products.¹  

´Diets low in nutrients and high in ultra processed 
foods impairs immune function²

Bolte, LA et al. Gut, 2021¹         Childs CE,. Nutrients. 2019²



Nutritional Guidelines: Preventing and 
Treating COVID-19 at Home

´ Proper nutrition and hydration are vital for healthier, stronger immune 
systems and lower risk of chronic illnesses and infectious diseases. (WHO)

´ Eat a variety of fresh and unprocessed foods every
´ Antioxidants and other compounds in dark leafy greens and 

omega 3s reduce inflammation

´ Drink fluids. You lose more water when you're sick. Dehydration can 
make symptoms worse and cause other health problems.

´ Reduce intake of sugar, fat and salt to significantly lower your risk of 
overweight, obesity, and more.



nutritioncare.org.COVID19



Nutritional Requirements During Infection

´ Fluid: 3 quarts (3 liters) of fluid per day; drink every hour fluids with 
calories

´ Calories: 2000 - 2500 calories per day

´ Protein: 75 - 100 grams per day (10-14 oz)
´ Due to decreased appetite.  Eat nutrient-dense foods. Drink fruit 

juice, milk or other calorie-containing beverages like ORGAIN.
´ Double or triple the portion sizes of added fats, oils, sauces, gravies 
´ Liquid nutritional supplements or milkshakes between meals
´ Eat small amounts frequently – 6x/day, every 2-3 hours
´ Consider nutrient supplements



Impact on Taste and Smell 
´ Sniff essential oils for a few minutes 

twice a day for a number of weeks: 
rose, lemon, cloves and eucalyptus. 

´ Steroid nasal sprays or rinses may 
calm the nasal cells

´ Highlight perceived favorite tastes. 

´ Try highly textured foods with 
pungent seasoning.

´ Enhance natural flavors or 
ingredients such as MSG to boost 
savory, umami flavors without 
increasing sodium.



Post Pandemic Trends  
Deloitte’s Global State of the Consumer Tracker 



New Normal: Telehealth

´ After COVID-19,  all industries were forced to go digital 
´ Hybrid – work and office???

´ Academy Unveils Telehealth practicing guidance 
´ Medicare is temporarily covering specific CPT codes for telephone 

services.  (4/12/2021)
´ Support expansion of Medical Nutrition Therapy Act



IFIC Predictions: 2020 Food & Health Survey

´ COVID-19 Remains a Food 
Safety Focus

´ Convenience and Affordability
´ Simple Health Goals, Less 

Ambitious >Focused on 
immunity

´ The Staying Power of Snacks
´ Caffeine Craze
´ Sustainability and Plant-based 

Eating



Easing into a New Normal Healthy Lifestyle
´ Foster awareness of the importance of 

´ Healthy diet
´ Physical activity and stress management
´ Achieving healthy weight

´ Good lifestyle routine.

´ Focus on consuming nutrient-dense, minimally processed foods:
´ Fruits, vegetables, dairy, whole grains and healthy fats 

´ Fiber, fermented foods, prebiotics, probiotics
´ Limit or avoid: sweets, refined grains, processed meats
´ Consider supplementation: vitamin D and B12



Key Take Aways
´ Body of evidence on the role of specific nutrients needs 

additional research.
´ Healthy diets rich in phytonutrients, omega 3 fatty acids, 

fiber and whole foods contributes to a healthy immune 
system. 

´ Minimizing highly processed and sugary foods and 
beverages can reduce chronic inflammation.

´ Healthy weight essential to reduce chronic inflammation. 

´ Dietary patterns can save lives and change the course of our 
nations health! 



#TDVirtualSymposium
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