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The immune system ....
... is a cell and tissue system that protects
the individual from harmful organisms

(= pathogenS) Viruses
Parasitic worms N

Bacteria




A well functioning immune system
is key to providing robust defence
against pathogens
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The four general functional features
of the immune system

* Exclusion barrier

— Skin, mucosal linings, acid pH of stomach,
proteins in secretions ...

Identification/recognition

— Generic via pattern recognition receptors;
specific via “antigen receptors”

 Elimination
— Phagocytosis and digestion; Direct destruction;
Killing virally-infected cells
* Memory

The immune system involves many cell types
— each has their own role

Calder (2021) Eur. J. Clin. Nutr. 75, 1309-1318




Weak immunity

= Poor defence against harmful organisms

= Infection
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In 2020 weak immune systems were exposed
as a major public health challenge!

SOMEONE IN THIS
HOUSEHAS A
WEAK IMMUNE
SYSTEM

Feogie Wi

COVID-19 mortality by week and region

European Centre for Disease Prevention and Control

Multiple COVID-19 vaccines available in 2021 -

remember vaccines work by helping the immune response

Vaccines work by stimulating the immune response,
“training” it to better recognise and respond to later

infection

Vaccines often work poorly in those with weak immune

systems




=Thinking about immunity is on-going
and part of the “new normal”
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Many factors
affect the
immune response

Calder (2021) Eur. J. Clin. Nutr. 75, 1309-1318
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Lifestyle-related factors are important
Weaken immunity: Support immunity:
« Stress « Being physically fit
« Sleep deprivation « Good diet
« Smoking
» Excess alcohol
« Obesity
* Poor diet
12



Lesson 1 : Frailty is associated with increased
risk of mortality from COVID-19
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Zhang et al. (2021) BMC Geriatrics 21, 186 L@m
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The frailty cycle

Poor outcome

Lo

<7~

4 ity ‘dysbiosis
Oxicative strass

Infaction

01/03/2022

Calder (2021) Eur. J. Clin. Nutr. 75, 1309-1318
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It is important to improve immunity in those
who are frail

* Protein (essential amino acids)

* Micronutrients

« Other essential nutrients
« Others? (gut microbiota as a target?)

But it is also important to maintain/regain
muscle mass
« Physical activity/exercise

* Protein
« Specific amino acids (branched chain)
« Other important nutrients — vitamin D, omega-3 fatty acids,

others?
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Lesson 2 : Obesity predisposes to more severe COVID-19

| B
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Zhang et al. (2021) Sci. Rep. 11, 7193 (cc)
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Body Mass index and Risk for COVID-19-Aelated Hospltalization,
Intensive Care Unit Admission, Invasive Mechanical Ventilation, and Death —
United States, March-December 2020

“All material in the MMWR Series is in the public domain and
may be used and reprinted without permission”
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It is important to improve immunity in those
who are obese

* Micronutrients

« Other essential nutrients

« Others? (gut microbiota as a target?)

But it is also important to promote weight loss
and weight maintenance and to prevent
weight gain

« Physical activity/exercise

« Low energy but essential nutrient rich foods
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Lesson 3:
Micronutrients (and other essential nutrients)
are vital to the immune system
Gombart et al. (2020) Nutrients 12, 236 m
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NOTE. Viiofs e b s s st
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Vitamin D deficiency associated with increase risk of severe COVID-19
Reprinted from Vitamin D deficiency aggravates COVID-19: systematic
review and meta-analysis, M Pereira et al., Critical Reviews in Food

Science and Nutrition, 2021, in press, reprinted by permission of the
publisher (Taylor & Francis Ltd, http:/www.tandfonline.com)
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http://www.tandfonline.com/

e Zinc is lower in COVID-19, is lower with more
severe disease and is lower in those who die

Jothimani et al. (2020)

Int J Infect Dis 100, 343-349 Heller et al. (2020) Redox Biol 38, 101764
(reports poorer outcome in

those with Zn deficiency) @

~ Low Zn was a predictive
factor for critical iliness

Prediction of critical

illness using LDH and
plasma Zn
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Yasui et al. (2020) Int J Infect Dis 100, 230-236 @(D@@
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Selenium Deficiency Is Associated with Mortality
Risk from COVID-19
Arash Moghaddum |, Raban Arved Hetler 0, Ctan Sun ”, Jullan Seelig "0, Asan Cherieroy |
Limda Sei s Hackler ¥, Petra Seesunn 7, Joadd wenann |, Maximilian File 40,
n !, Waldesar I Minich * o Lute % a1
Nutrients (2020) 12, 2098
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Key nutrients that are involved in
immune system support

Fat-soluble vitamins: A, D, E, (K)
Water-soluble vitamins: B6, B9 (folate), B12, C, .....
Minerals: Zn, Cu, Se, Fe ....

Some amino acids: S-containing, glutamine, arginine, leucine,
taurine, and some amino acid metabolites

Several fatty acids: Essential fatty acids, Omega-3 (EPA & DHA)
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Nutrition & immunity —
beyond “mainstream” nutrients

« Many compounds of plant origin (phytochemicals from fruits,
vegetables, seeds, nuts, spices ...)

« Beta-glucans of different origins (e.g. yeast)
* Prebiotics

« Probiotics
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Actions to support a healthy immune response

» Maintain/achieve a heathy weight
» Keep physically fit

* Reduce stress

+ Sleep well

* Ensure an adequate intake of all essential
nutrients

+ Adopt a diet that promotes a heathy, diverse gut
microbiota
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