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Plant-based diets, pescatarian diets and COVID-19 severity: a population-based case—control
study in six countries Hyunju Kim et al. BMJ 2021
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Contribute to integrity
Vitamins A, DC, E, B6, B12,
folate, iron, Zn

A

1. Physical barriers (e.g. skin,
| &1 and respiratory tracts, etc.)

Regulation of

(>t )

/ 2a. Cellular response
= Phagocytes identify pathogens

(e.g. via TLRs) then kill and

digest them

— Digested protein antigens are
presented to adaptive system via
MHCs; only then will T cells react

— Proinflammatory cytokines are
released, initiating inflammatory

complexes on pathogen surfaces
- bindi lectin binding to
mannose on pathogen surfaces
— €3, which reacts directly with
pathogen surface
= All complement pathways generate
enzyme C3 convertase, to cleave C3
— C3a augments inflammatory
response
— C3b causes opsonization
— C5Sb triggers formation of MAC,
resulting in osmotic lysis
- Arx obial b es
microbial growth
— Complement mainly provides
bacterial immunity
— interferons play a similar role
in viral infections
= Proir Y <y
alsor d, to v
acute inflammatory response
— Includes ILs, TNFs,
chemokines (e.g. MICP-1), IFNy

irage

Antimicrobia!

ctivity
Vitamins A, D,
EoZn, e G,

Oxidative burst &
self-protection
Vitamins C & E, Fe,

Zn, Cu, Se, Mg

inflammation

B6, Zn, Fe, Cu,
Bridges the gap when innate Se, Mg
response can no longer cope and
the adaptive response is just starting
= Triggered by innate immune cells,
proi (e.g. ILs,
TNF-a, IFNy, GM—CSF) and complement
= Causes vasodiladon, increased vascular
per y. rel of i \'4
mediators (e.g. bradykinins,

Vitamins A, C, E,

7

T cell
proliferation,
differentiation &
function
Vitamins A, D, C,
E, B6, B12, Zn, Fe,
Cu, Se

[ 4. Adaptive

4. Antigen presentation
ific immune response when
innate immunity and inflammation
can no longer cope with infection
— Dendritic cells present antigens to

naive T helper cells via MHC-1I
complexes
— Naive T helper cells are fully activated
after second signal from APCs

o

on surface of B cells

response ;——- prostaglandins), neutrophil chemotaxis, — Likelih d of T hel cell acti jon
« NK cells inject cytotoxic substances = microvascular coagulation, fever, raised increased by ir resp
into pathogens i " inﬂammatorv markefs (e.g- CRP), and - T he!per cells then d'fferentiate to:
- and other phagocytes o o tion of Y TH1 cells — promote Lytotoxlc T cells
proliferation, molecules (e.g- MHC 11, B7) that and cell
are trlggered and the pathogen is = e 5 Inhibito
phagocytosed differentiation, encourage of ptive — TH2 cells — promote B cells and e Ty
* During this process, ROS and NO function & response humoral immunity SEAdes
are produced in the oxidative movement Vitamins D,
(respiratory) burst Vitamins A, D, St
\ C, E, B6, B12,
- - folate, Zn, Fe,
25- Bi P Cu, Se, Mg
e G Y is acti d, [
either by: =
antibody-antigen (i.e. immune) 4a. al 4b. Cell-mediated immunity

2 cells activate B cells via MHC 11 \
Activated B cells mature into plasma
cells and make antibodies

Once infection has cleared, the most
highly antigen-specific plasma cells
remain as domtant rnernol'y B cells

Upon rei plasma cell
proliferation occurs

ibodi (immunog| slins):
Neutralize toxins by directly binding to
them

Bind to antigens on pathogen surfaces,
triggering agglutinization to impair
mobility and to enhance
phagocytosis

Bind to antigens to form complexes that
activate
Directly activate effector cells
such as dendritic cells,
NK cells, cytotoxic T cells

Se

function
Vitamins A, D,
C,E,B6,B12,

folate, Zn, Cu,
Se, Mg

TH1 cells active APCs and cytotoxic T cell

response

Iimmature T cells must express CD32 and CD4

or CDS8 (never both) and bind to MHC

complexes — those that fail immunological

tolerance (self-tolerance) selection process

are destroyed

Activation of APCs:

— TH21 cells recognize MHC li-restricted
antigen on infected APC and activate it

— Once activated, APCs increase
production of NO and superoxide
radicals — optimizes killing mechanisms
and effective destruction of pathogens

Cy ic T-cell r

— Activated APCs present antigen to
specific cytotoxic T cell receptor within
MHC 1, along with second signals — aided
by IL2, TH1 cells and cytotoxic T cell

— Activated cytotoxic T cells identify
infected cells and destroy them

— After infection has cleared, the most
antigen-specific cytotoxic T cells remain
as dormant memory T cells

— Upon reinfection, any APC (not just
dendritic cells) can activate cytotoxic T

cells directly (faster cell-mediated

immune response)

Cell-mediated
immunity
Vitamins A, D, C,
E, B6, B12,
folate, Zn, Fe,
Cu, Se




Anti-inflammatory effect Protection against respiratory infections

Proteins (high biological value) Vitamin A
Omega-3 fatty acids Vitamin C
Vitamin A Vitamin D
Vitamin C
Dietary fiber \ /
Selenium
Copper
Anti-oxidant effect
Anti-thrombotic effect Omega-3 fatty acids
Polar lipids wdll \ Vltarﬁm A 4
Vitamin C
Vitamin E
1 Immune function SaRS-Cove
Vitamin E
Iron

Zinc
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Biological Factors messss)p Impact

Adiposity tissue ACE2
receptors; portof entry for
SARS-CoV-2

T pro-inflammatory
cytokines; Low-grade
inflammation

J» immune status
{» pathogen defense

4 Pro-thrombaotic factors
J» Reduced fibrinolysis

- Impaired Ventilation
- Obesity/Hypoventilation

- Metabolic complication

- Cardio-vascular diseases

et

——

Learnings from H1N1 studies:

 viral load?

1 shedding time?

Jr immunity from infection

Jr vaccine efficacy

T Chronic disease progression

Learnings from COVID-19
studies:

T risk of acute respiratory
distress syndrome

T+ hospitalization

™ ICU admission

M critical care needs

™ mortality

Social Factors

J- accessto information and
health carelinked with social
determinants of health (socio-

economic status, ethnicity,

language, gender, immigration
status, and past experiences
of weight bias and obesity
stigma)

J» quality of and accessto

COVID-19 care due toweight
bias and obesity stigma

J trustin people and
institutions to manage the

COVID-19 outbreak by PwO

Fig. 1. Biological and social factors linking obesity with COVID-19 illness severity. ACE, angiotensin-convert-

ing enzyme; ICUs, intensive care units; PwO, people with obesity.
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Authors

Hastie et al

Darling et al

Hastie et al

Meltzer et al

Overall (l-squared = 78.5%, p = 0.003)

NOTE: Weights are from random effects analysis

OR (95% Cl)

0.92 (0.71

0.93 (0.67

1.56 (1.28

1.77 (1.12

1.21 (0.83

,1.21)

, 1.28)

, 1.80)

,2.81)

, 1.60)

%

Weight

30.29

28.49

28.32

12.89

100.00

Crit Rev Food Scifiitr. https://doi.ore/10%1080/10408398.20204%41090. 2021.
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Authors

Mendy et al

Radujkovic et al

Merzon et al

Overall (I-squared =0.0%, p=0.872)

NOTE: Weights are from random effects analysis

g, 31 B S o g A o (5 ym 9 D poli g S s

OR (95% Cl)

1
'

— 1.77 (107, 1.93)
'
1
]

—_—— 206(1.10,3.82)

——+————————— 2.09(1.01, 4.30)

@ 1.81(1.42,2.21)

%

Weight

85.59

8.56

5.85

100.00

B

Authors

Mendy et al
Karonova et al
Baktash et al
Hastie et al
Raharusuna et al

Overall (I-squared = 59.0%, p = 0.045)

NOTE: Weights are from random effects analysis

OR (95% ClI)

1.08 (0.37, 3.14)

1.37 (0.57, 3.28)

i

1.40 (0.36, 5.47)

1.61(1.14,2.27)

2.92 (2.25, 3.80)

1.82 (1.06, 2.58)

%

Weight

16.79

17.21

7.15

31.54

27.31

100.00

T
-4.3

T
-5.47

5.47

Crit Rev Food Sci Nutr. https://doi.org/10.1080/10408398.2020.1841090. 2021.
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Cellular effects of VitD;
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Epidermis 7-DHC Dietary Intake Cathelicidin E} S

’
, , AT Clinical Impact of VitD,
[Cholecalciferol] I Ergocalciferol ‘ [1 '25'(0H)2Di Inflammation

Acute Respiratory
f‘ \ Distress Syndrome
Macrophage Pneumonia & Infection
~ modulation \ o’

,_-_—‘} —‘ 2 :
250OH)D | [ § L8612, TNFa \ ‘ ‘Thﬂ differentiation,

TGFB, PGE2, INFy IL17

‘Mucus | Neutrophils & | %
‘ ! Secretion | (‘ Esmophuls ['TR@O& "-19J

"/

Two-Step Hydroxylation Immunomodulatory effects of VitD-

Fig. 2. Immunomodulatory actions of vitamin D.IL: interleukin; TNF: Tumor necrosis factor; IFN: Interferon; Th: T-Helper; 7-DHC: 7-Dehydrocholesterol; PGE2:
Prostaglandin E2.
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Vitamin D

Vitamin D

Vitamin D

Vitamin D

Bergman et
aff

Martineau et

ap?

Pham et a/*®

Zhou et af*®

11 RCTs (5660
participants)

25 RCTs (11321
participants)

24 studies; 14 included
in meta-analysis of risk
of acute respiratory
tract infections and 5
in the meta-analysis of
severity

8 observational studies
(20966 participants)

Vitamin D decreased the risk of respiratory Vitamin D has a positive effect

tract infections.

Vitamin D decreased the risk of acute

respiratory tract infection, effects greater in

those with low starting status

against respiratory tract infections
and dosing once daily seems
most effective.

Vitamin D supplementation was

safe and it protected against
respiratory tract infection.

Serum vitamin D was inversely associated There is an inverse non-

with risk and severity of acute respiratory
tract infections.

Participants with vitamin D deficiency had

increased risk of community-acquired
pneumonia.

linear association between
25-hydroxyvitamin D
concentration and acute
respiratory tract infection.

(There is] an association between
vitamin D deficiency and
increased risk of community-
acquired pneumonia.
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Table 3
Registered clinical trials of vitamin C in patients with COVID-19.
Trial Number Study design Intervention Eligibility criteria Primary outcomes Country
NCT04264533  Randomized, triple blinded, = 24 g/day vitamin C for 7 days COVID 19 in ICU patients, > 18 years old. Ventilation free days China
parallel design. Phase 2 Diagnosed as serious or critical SARI
NCT04323514  Uncontrolled longitudinal, 10 g intravenous vitamin C in 500 participants of all ages with the indication ~ In-hospital mortality Italy
open-label, single-group addition to conventional of incubation, positive COVID 19 and
study therapy interstitial pneumonia
NCT03680274  Randomized, quadruple 200 mg/kg/day and 16 dosesof 800 patients > 18 years old; with COVID-19in  Decreased death rate and Canada
blinded, phase 3, parallel vitamin C intravenously ICU. Treated with a continuous intravenous dependency on mechanical
study infusion of vasopressors ventilation
NCT04395768  Phase 2 interventional study 50 mg/kg vitamin C every 6 h 200 patients with a COVID-19 diagnosis Symptom severity, length of Australia

day 1, 100 mg/kg/6 h for next 7
days

hospital stay, ventilation
requirement

COVID-19, coronavirus disease-19; ICU, intensive care unit; SARI, Severe Acute Respiratory Infection.

¥



Vitamin C reduces interleukin-6 plasma concentration:

(IL6) <) 5 C ol

Intervention Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, 95% Cl Year IV, Rand 95% CI
David €. Nieman et al 1997 -7.39 066 ] -3.84 314 6 28% 144 [-2.78,-001] 1997 &
David C. Nieman et al {2) 2000 0.001 0001 10 0.001 1.4 7 3% 0.00 [-0.97, 0.97] 2000
David €. Nieman et al (1) 2000 158 0001 12 -0.01 14 730% 1.83[0.69, 2.96] 2000 —_—
E. M. Peters et al 2000 18.28 1423 10 17.78 382 6 3% 0.04 [-0.97,1.05] 2000
Thompson, D etal 2001 -0.07 0608 7 -0.08 0.233 7% 0.02 11.03,1.07] 2001
David C, Nigman et al 2002 452 1888 15 348 2199 13 32% 0.49-0.26,1.25] 2002 -
Wei-Dong Du et al (2) 2003 -56.05 828 40 0.0 0001 40 28%  -9.48(11.05,-7.91] 2003 ¢
‘Wei-Dong Du et al (1) 2003 -29.39 255 44 -0.001 000 40 22% -15.77[18.25,-13.29] 2003 4
C. Antoniades etal (1) 2003 -09 056 19 -1.2 314 18 33% 013 F0.51,0.78] 2003 e pa—
C. Antoniades etal (2) 2003 0.87 015 9 017 216 8 31% 0.45-0.52,1.42] 2003 ]
D. Thompson et al 2003 1152 696 ] 9.45 3622616 8 31% 0.35 [-0.64,1.34] 2003 —
C. Antoniades etal (3) 2003 001 035 1N 007 025 10 31% -0.251.11,0.61] 2003 E—— —
D. Thompson et al 2004 -0.094 0499 7 -0.125  0.20861 7 3% 0.08[0.97,112] 2004
Qing LU et al 2005 03 028 12 0.2 0.001 7% 0.46 [-0.49,1.40) 2005 -
Glen Davison et al 2008 449 1.79 5 52 223 4 28% -0.13F1.45,1.18] 2006
Damian M. Bailey et al 2006 -4.5 66 10 6.3 34 17 3% -204[-311,-0.97) 2006
Glen Davison et al (2) 2007 0.2 05 4 05 05 4 28% -0.52 1.85,0.91] 2007
Glen Davison et al (1) 2007 5.2 049 4 55 09 4 29% -0.29 [-1.69,1.11) 2007
Glen Davison et al (3) 2007 53 06 4 55 18 4 28% -0.13 F1.52,1.26] 2007
babk nakhostini roohi et al 2008 -0.01 0.084 8 0135 0.043 8 30% -205([-3.33,-0.78) 2008 &
Ignacio Ferrdn-Celma etal 2012 -4452 395589 10 92 23.09 10 3% -1.55[2.58,-0.53] 2010 +¥——
Reza Jouybar etal 2011 11.47 1585 20 1238 1218 20 33% -0.06 [-0.68, 0.56] 2011 e E—
Abolghassem Jazayery et al (1) 2011 151 063 16 246 043 17 3.2% A1.73[2.54,-0.91] 2011 4————
Abolghassem Jazayery et al (2) 2011 1.5 0.57 16 057 07 17 32% 1.43[0.66,2.21] 2011 -_—
Shahab Bohlooli et al 2012 -0.014 0.08 8 014 0080067 g 30% -1.82[-3.04,-060] 2012 +¥—
Farahnaz Khajehnasiri etal (1) 2012 0158 152 34 0118 181 34 33% 0.02 |0.45,0.50] 2012 I
Farahnaz Khajehnasiri etal (2) 2012 0003 178 34 0852 18 34 33% -0.47 [-0.95,0.01] 2012 I
Absalon D. Gutierrez et al (3) 2013 0335 047 2 0.55 0.84 1 24% -01812.39,203) 2013 ¢
Absalon D. Gutierrez et al (2) 2013 1.197 0.51 2 055 0.24 2 1E6% 0.53-3.06,4.12] 2013 #
Absalon D. Gutierrez et al (1) 2013 1.461 0.2 2 0.55 0.84 2 11% 0.85[4.35, 6.06] 2013 4
Antoni Aguild et al 2014 0349 0232 16 0567 0.28207 15 323% -0.82[-1.56,-0.09] 2014 e —
Mahmoud Hassan Mohamed et al 2015 26 0z 20 104 01 20 0.3% -48.35[59.53,-37.18] 2015 4
Mohammed S Ellulu et al 2015 08 022 3N 0.06 012 33 3% -4.84 -5.83,-3.84] 2015 ¢
Masoumeh Kazemi et al 2015 1046 1352 20 23.48837 676 20 3% -0.26 [0.88, 0.36] 2015 -
Cory R. Trankle et al 2020 1478 6495 10 6.94 2188 10 34% 0150.72,1.03) 2020 e
Total (95% CI) 486 464 100.0% -1.14 [1.79, -0.50) i
Heterogeneity: Tau® = 3.26; Chi*= 524,26, df= 34 (P < 0.00001); F= 94% 2 |

Testfor overall effect Z= 3.47 (P = 0.0005)

Intervention group placebo group

a systematic review and meta-analysis of randomized clinical trials sM

ohammad Gholizadeh !, Said Abdul Ghafour Saeedy > Arash Abdi 3, Fatemeh Khademi 4 Keivan Lorian °, Kurosh Djafarian . Nutrients

2021
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Intervention Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD  Total Mean SD _ Total WWeight IV, Fixed, 95% Cl _Year ", Fixed, 95% CI
3.2.1 Vitamin C: 200-500 mgid
David . Migrman et al (2) 2000 o.oo1 o.oo1 10 oo 1.4 T 2 B% 000 097, 0.97] ZOo0oD
Thompson, D et al 2007 -0.07F 0802 7 -0.02 0.2323 ¥ 2.2% 0.02 -1.02,1.07] 2Z001
YWiei-Dong Du et al {23 2003 L1 o o o o o Mot estinnable X003
D Thormpson et al 2003 11.52 6.96 = 9.45 3622616 =3 2.5% 0.35 F0.64, 1.34] Z003
D. Thompson et al 2004 -0.094 0.499 T -0.125 0.20861 T 2.3% 0.08 F0.97, 1.12] 2004
babk nakhosting roohi et al 2008 -0.01 0.084 a8 0135 0043 8 1.5% -2.05[-3.23,-0.78] 2008
Abolghassem Jazayvery et al (1) 2011 1.51 0632 16 246 043 17 BT -1.72[2.54,-0.91] 2011
Abolghassem Jazavery et al (2) 2011 1.51 057 16 057 .7 17 4.1 % 1.43 066, Z.21] 2011 _—
Farahnaz Khajehnasiri et al (1) 2012 0.158 1.52 24 0119 1.81 24 10.8% 002 F0.45, 0.50] 2012 —
Farahnaz Khajehnasiri et al (2) 2012 0.003 1.78 34 0853 1.8 34 10.5% -0.AF (FO.85, 0.01] 2012 —_—
Shahab Bohlooli et al 2012 -0 4 o.02 =] 014 00280067 2 1.6% -1.82 [-3.04,-0.60] 2012 4+
Ansalon D Gutierrez et al (3) 2013 0335 o.4ar 2 055 o.s4 2 0_5% -018 239, 2 03] 2013
Absalon D. Gutierrez et al (2) 2013 1.197 0.5 2 .55 0.4 2 0.2% 0.53 306, 412] 2013
Antoni Aguild et al 201 4 0. Z49 0.232 16 0567 0.28207 15 4 5% -0.82[-1.56,-0.09] 2014
Cory R Trankle et al 2020 14.78 54,95 10 6.94 21.88 10 2% 0.15 072, 1.03] 2020 ———
Subtotal (95% CI) 178 176 50.2%. 027 [-0.49, -0.05] e
Helerogeneity: Chi®*= 52 43, of= 13 (P < 0.00001); "= F5%
Test for overall effect: Z= 237 (F = 0.02)
3.2.2 Witamin C: 1000-1500 mgid
Dawid . Mierman et al 1997 -7.39 066 6 -3.84 314 B 1. 4% -1.44 [F2.768,-0.11] 1997
Dawid . Migman &t al (1) 2000 1.58 n.oo1 12 =001 1.4 T 1 9% 1.83 [0.69, 2 96] 2000 _—
E. M. Peters et al 2000 18.28 14.232 10 17.78 3.92 & 2.4% 0.04 F0.97,1.05] ZO00
Drawid ., Nieman et al 2002 45.2 1892 15 342 21.99 12 4.3% 0.49 026, 1.25] 2002 -
Wei-Dong Du etal (1) 2003 -29_39 255 44 -0.001 0001 40 0.4% -15.F7 [18.25,-13.29] 2003
Glen Davison et al 2006 4.9 1.79 5 5.2 2.23 4 1.49% 013 F1.45,1.18] 2006
Glen Davison et al (Z) 2007 0.z oS 4 0.5 0.s 4 1.2% -0.52 -1.95, 0.91] 2007
lgnacio Ferrgn-Celma et al 2012 -445.2 329559 10 9.2 23.09 10 2.3% -1.55 [-2.58,-0.53] 2010
Absalon D. Gutierrez et al (1) 2013 1.461 oz 2 n.55 0.54 2 0.1 % 0.85 [-4.35, 6.06] 2013 +
Mahmoud Hassan Mohamed et al 2015 2.6 0.z 20 10.4 0.1 20 0.0% -48.35[59.53,-37.18] 2015
Moharmmead S Ellulu et al 2015 -0.8 o222 31 o.o0s o122 33 2 5% -4 84 [-5.83,-3.84] 2015 4
Subtotal (95% CI) 159 145 17.9% -1.11 [-1.48, -0.74] i
Heterogeneity: ChiT= 208.92, df= 10 (P = 0.00001); 7= 97%
Test for overall effect: £= 5.89 (F < 0.00001%
3.2.3 Vitamin C: 2000 mgid
. Antoniades et al (3) 2003 001 035 11 0.o7 0.25 1o I -0.25F1.11, 0.61] 2003
o Antoniades et al (2) 2003 o.s7 015 9 017 26 3 6% 0.45 052, 1.42] 2003
C.Antoniades et al (1) 2003 -0.9 0565 19 -1.2 14 12 5.99% 013 FO.51, 0.F78] 2003
Darmian M. Bailey et al 2006 -4.5 =R 10 .3 2.4 12 2.1 % -2.04 [-3.11,-0.97] 2006 +——
Subtotal (95% CI) 49 48 13.9% -0.23 [-0.65, 0.19] ——
Heterogeneity: Chi®= 14.07, df= 3 (P = 0.003); "= 79%
Test for overall sffect: 2= 1 .09 (F = 0.28)
3.2.4 Vitamin C: 3000 and upper mg/id
Sing LU et al 2005 0.3 0.26 12 0.z 0001 7 2.7% 0.46 F0.49, 1.40] 2005
Glen Davison et al () 2007 5.3 0.6 4 5.5 1.2 4 1.3% -0.13 F1.52,1.26] 2007
Glen Davison et al (1) 2007 5.2 . 4 5.5 L] 4 1.2% -0.29 -1.69,1.11] 2007
Reza Jouybar et al 2011 11.47 15.85 20 12.38 1218 20 649 -0.06 068, 0.56] 2011 —
Masourneh Kazermi et al 2015 1046 13.52 20 23.48837 BT 6 20 6_3% -0.26 [-0.88, 0.36] 2015
Subtotal (95% CI) 60 55 17.9% -0.07 [-0.44, 0.30] i
Heterogeneity: Chi®= 1_66, df= 4 (P = 0.80); 7= 0%
Test for overall effect: Z= 0.39 (P = 0.69)
Total (95% CI) 446 424 100.0% -0.38 [-0.54, -0.22] -

Heterogeneity: Chi®= 396.26, df = 33 (P <= 0.00001); F= 92%

Test for overall effect Z= 4.74 (F = 0.00001)

Test for subarowup diferences: Chif= 1913 df= 2 (F = 0.0003). F= 84 3%

Vitamin C reduces interleukin-6 plasma concentration: a systematic review and meta-analysis of randomized clinical trials sM

ohammad Gholizadeh !, Said Abdul Ghafour Saeedy > Arash Abdi 3, Fatemeh Khademi 4 Keivan Lorian °, Kurosh Djafarian

- -1

1

1]
Intervention group placebo group
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Improving the efficacy of chioroquine
and hydroxychloroquine against
SARS-CoV-2 may require zinc
additives - A better synergy

for future COVID-19 clinical trials

Mujeeb Olushola Shittu, Olufemi Ifeoluwa Afolami
Biological Science Department, Michigan Technological University, Houghton, Michigan, United States of America

SUMMARY

The recent outbreak of coronavirus disease 2019 (COV-
ID-19), has now been officially declared as a pandemic
by the World Health Organization. As of now, there
is no known effective pharmaceutical agent against
the SARS-CoV-2 virus. However, several precaution-
ary measures have been prescribed to prevent further
spread of the virus, which include avoidance of social
gatherings, proper handwashing, frequently disinfect-
ing of used items and surfaces and so on. More recent
studies have highlighted the possibility of treating pa-
tients infected with the novel SARS-CoV-2 virus with

chloroquine and hydroxychloroquine, of which mech-
anism of action is not completely understood. We seek
to draw the attention of the scientific community to the
possibility of drastically reducing the effects of the vi-
rus on the affected patients and improving clinical tri-
als outcome through the synergistic action ot zinc and
chloroquine in patients suffering from the coronavirus
disease.

Keywords: coronavirus, COVID-19, chloroquine, hy-
droxychloroquine, zinc, SARS-CoV-2.
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Zinc, copper Maoetal” 13 studiesin Chinese  Children with recurrent respiratory tract

and iron

Zinc

Zinc

Zinc

children

Hemila'”?®  7RCTs (575

participants)
Scienceet 17 RCTs (2121 adults
al and children)

Lassietal'® 6 RCTs (5193 children)

infection had lower hair levels of zinc,
copper and iron.

Zinc shortened duration of common cold.

Zinc decreased duration of common cold
symptoms overall and in adults but not in
children.

Zinc decreased incidence of pneumonia.

Zinc decreased prevalence of pneumonia.

The deficiency of zinc, copper
and iron may be a contributing
factor for the susceptibility

of recurrent respiratory tract
infection in Chinese children.

Oral zinc formulations may
shorten the duration of symptoms
of the common cold.

Zinc supplementation in children
is associated with a reduction in
the incidence and prevalence of
pheumonia.
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ucociliary

clearance SARS-CoV-2

SARS-CoV-2
replication

Antiviral -
immunity Jiossaonsasersassarencesnens .
Pneumonia { Aacing (leadin
ARDS : Diabetes mellitus
Obesity E
Ventilator-induced Atherceclerosis
: Immune deficiency

Pro-inflammatory
cytokines (TNFa, IL-18, etc.

Cytokine storm
F———— Inhibition
<——— Stimulation

Mn(ll) homeostasis
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igure 3. Time-resolved changes in Se status in surviving vs. deceased patients. Serum sample
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Dietary Se Intake

Se , "
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Biosynthesis Vi \
‘ ’ Infection
Uncharacterized 'I of the cell

Interaction

Antioxidant
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G leadl g ok
hs-CRP

Intervention Placebo Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Fatemeh Tara 2010 202 33274 83 39.2 666.04 83 9.6% -0.04 [-0.34,0.27] 2010 -1
Mohammad Alizadeh 2012 0 0.82 17 -0.3 0.001 17 91% 051 [F018,1.19] 2012 T
Mohammad Alizadeh 2012 -0.4 0.82 17 -1.3 0.41 17 889% 1.36 [0.60,2.11] 2012 I
Moosa Saleh 2013 -5.35 16.29 29 -54  26.08 36 94% 0.00}-0.49,049 2013 -1
Maryam Karamali 2015 779 B2718 28 310 600.58 28 93% -0.37 [-0.90,0.16] 2015 -7
A Farrokhian 2015 -1,3723 11724 30 -998 1951 30 92% -1.492.07,-092] 2015 I
Zatollah Asemi 2015 -791.88 438.34 35 50055 7345 35 88% -4.07 [-4.90,-3.23] 2015 I
M. Razav 2015 -711.36 1,221.14 32 19355 25973 32 93% -1.01 [1.53,-0.49] 2015 _—
Elaheh Mesdaghinia 2016 -2.8 18 30 1.5 1 30 9.0% -2.91 [F3.65,-2.18] 2016 —
Fariba Raygan 2018 -1,8808 1,2788 26 4152 3355 27 9.0% -2.44 F316,-1.72] 2018 —
Alireza Kamali 2019 -11 03 17 -0.4 0.2 16 85% -2.66 [F3.63,-1.70] 2019 —_—
Total (95% Cl) 344 351 100.0%  -1.17 [1.97,-0.36) -
Heterogeneity: Tau®=1.74; Chi®= 211.45, df= 10 (P < 0.00001); *= 95% i‘ t 4

-2 2 4
0

Testfor overall effect: Z= 2.84 (P = 0.005) Intervention Placeb

Effects of selenium supplementation on serum inflammatory markers: A systematic review and meta-analysis of ran
domized controlled trials. MSc.Mohammad Gholizadeh 1, Dr.Atefeh Khalili?, MSc.Poorya Basafa Roodi 2, Dr. Kuro

sh Djafarian *Clinical Nutrition ESPEN
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Functional foods

Lycopene (prostate health)
Omega-3 fatty acids (heart, mental and visual function)

Isoflavones/soy products (bone, brain, immune system,
menopause)

Probiotics (gut health, immune system)
Flavonoids (cellular antioxidants defenses)
Carotenoids (fruits, flowers, algae)
Polysaccharides

Alkaloids
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» 12 Studies included in the analysis

» 3720 Participants (Children+Adults)

» Placebo versus Probiotics

» Probiotics were better than placebo in number of acute URI
» OR 0.53 95% C1 0.36-0.76 p<0.001

» Probiotics were better than placebo in reducing the mean duration
of URI

» OR -1.89 days 95% CI -2.03 to -1.75 p<0.001
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Treatments with probiotics
bacteria have been shown
to reduce both upper and
lower respiratory tracts
infections

/| researcher suggest the utilization of
|| probiotics bacteria to modulate ACE2

Sars-CoV-2 is thought to bind ACE2
receptors to prime and enter the
organisms (in the lung and in the GUT),

' reducing inflamations

A link between intestine disbyosis
and respiratory tract infections
(RTI's) had been observed

Probiotic bacteria in the intestine

avoid an over response of immune

system keeping the balance and

immune homeostasis, reduce the

risk of secondary infection due to
bacterial translocation

Probiotic strains improve mucosal immunity
and can help improving intestinal and lung
 barrier and homeostasis, by increasing
regulatory T cells, ameliorating anti-viral
defense, and decrease pro-inflammatory
cytokines in systemic and respiratory infections

' In some Covid-19 patients a
reduction in probiotic Lactobacillus
- and Bifidobacterium

“has been registered in the GUT

Figure 1. Clues suggesting a possible application of probiotics in reducing burden and severity of Sars-CoV-2 infections,

OA
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Meta-analysis estimates, given named study is omitted
Lower Cl Limit Estimate Upper Cl Limit

WOLF BW (1998)
Heiser CR (2004)
Anukam K (2008) 3
Gori A (2011)
Hummelen R (2011}
Gori A (2011)
Hummeden R (2011)
Gonzalez-Hernandez LA (2012)
Gonzalez-Hernandez LA (2012)
Gonzalez-Hernandez LA (2012)
Schunter M (2012)
Yang O (2014) |
Villar-Garcia J (2015) { }
Stiksrud B (2015)

6277 -4595 -7.55 30.84 4485

*Asma Kazemi - Kurosh Djafarian - John R. Speakman -Effect of Probiotic Supplementation on CD4 Cell Cou
nt in HIV Infected Patients A Systematic Review and Meta analysis. September 2017 Journal of Dietary Suppl
ements 15(3) N



Compete for adhesion site Compete for nutrient Prevention of cytokine-induced apoptosis

Aggregate Produce antimicrobial components Enhance host immune response
Inhibition of pathogen adhesion, Inhibit pathogen growth l Influence on local and systemic
colonization and biofilm 1 immune response
‘l formation s \
Anti-inflammatory activity
Antagonism against pathogen

Less of inflammation biomarkers (TNF-a,

IL-6, CRP)

Fermented foods and inflammation: A systematic review and meta-analysis of randomized controlled trials,
Clinical Nutrition ESPEN, February 2020, Nasim SaeidiFard, Kurosh Djafarian, Sakineh Shab-Bidar



-1000 -500 0 500

-1500

-2000

|
100000

Dose of fermented food

I 95% C

predicted changeCRP

200000



Ol jLoa 53 5y 9 Ug 5 ds Mo oy ylo 5o (gl &y di Moo

* &



COVID-19 ¢l o s COVID-19 b s b o yo
D)1d 43 a5 s gus U )57 ay Mo (6 5 O)los 2oy B+ )

Gy O 5 o) a8 (o g (SO (5 5 Jobo jo 2oy o0
“"’BULQ*J‘ g sp.x]a sLe‘...w‘ uﬁ).blfo

S, slpaak F Y 650 45l

al



COVID-19 ;yloys ly COVID-19 L 4y s dai o MSia

sogs <>

£l il

Jl-l?

Sl O, b

WS e Jite | 108 i g 0B e 45 dydds St g )

oScws WS (55 9,15 aiile) (owy g wo Slog,lo (ol (2)lse

s

P¥



Olylows jo gl dsi gld cudl o

I yge 50 g Jolaie (p1de (6oXl 5l Comd 4 dogi Sy e (sl Loy Ho0
C gD (rmolivs

9 Vb (S o p8) alily 5551 3l o0 Pe I yeS Wl Dl jaan g )5 Ly
39 30 5 10+ oo Slo©

39 30 oS SO alae 2o cuwd 3l

Sl a0 ys B0 b s 39 9l 12 I3l 4 0,5 LY (puigp cdlye )
)‘O as L

MCT 9 Vol 3 oSG 039 oS 32 13l 0 05510 (252

F0



Sl o (5 Aoyl

pliie Brae p oS

o slo ogueh

5y Sl e

Sbgap

[ 550p

S5 ey

Yl g aniS (o) Logas gLl e sla (9
ol

o eoling g o 8y o (o] (ST 0SB

£5



Sl o (5 Aoyl

sl o5 L ablie gl b oasy ioli30
() s 050 slalic 5 o Siigugn S paod
S S S gies g Slule B pas

o 993 Ced 5 o o)

Sl 4390l Jodao S paoh

7Y



Foods Nrf2 TRPA1 TRPV1

Allicin Garlic, leek, onion 59]  [59
Capsaicin Red pepper 60,61] [62] [63]
Cinnamaldehyde Cinnamon 64] 65] [66
Curcumin Turmeric 67,68] [69] [69
Gingerol Ginger 70] 71]  [72]
Mustard oil Mustard seeds 73

Piperine Black and long pepper |[74] 75]  [76]
Wasabi Japanese horseradish 77| 78]  [78]

Nrf2, nuclear factor (erythroid-derived 2)-like 2; TRPA1, tran-
sient receptor potential ankyrin 1; TRPV1, transient receptor po-
tential vanillin 1.
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» > Older patients = risk for pre-existing malnutrition and sarcopenia
» > Comorbidities = risk for pre-existing malnutrition and refeeding

» > Develop severe ARDS - refractory therapies like ECMO and

prone
» > Have circulatory failure = makes us think about EN quantity (PN?)

» > Develop multiple organ failure - makes us think about early EN

#4
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Nutritional Risk Screening (NRS 2002)

Table 1 Initial screening

Yes No
| Is BMI <20.5?
2 Has the patient lost weight within the last 3 months?
3 Has the patient had a reduced dictary intake in the last week?
- Is the patient severely ill ? (e.g. in intensive therapy)

Yes: If the answer is “Yes™ to any question, the screening in Table 2 15 performed.

a preventive nutritional care plan is considered to avoid the associated nsk status.

No: If the answer is “No' to all questions, the patient is re-screened at weekly intervals. If the patient c.g. is scheduled for a major operation,

A



Phenotypic and etiologic criteria for the diagnosis of
malnutrition, adapted from in patients with COVID-19

Phenotypic Criteria

Etiologic Criteria

Weight loss (%)

>5% within past 6
months or >10%
beyond 6 months

Low body mass <20 if < 70 years, or

index
(kg/m2)

Reduced
muscle mass

<22 if >70 years

Asia:

<18.5 if < 70 years, or
<20 if =70 years
Reduced by validated
body composition
measuring techniques”

Reduced food
intake or
assimilation®

Inflammation®

50% of ER > 1 week,
or any reduction
for >2 weeks, or
any chronic GI
condition

that adversely
impacts food
assimilation

or absorption
Acute disease/
injured,

or chronic disease-
related
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» Alternate lipid emulsions available in USA:
»e Olive olil : Soy oil (80% Olive Oil : 20% soy)
»e Soy, MCT, Olive, Fish oil (30% soy: 30% MCT:

25% Olive oil: 15% Fish Oil)
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Suspected or

Able to have oral diet

!

confirmed COVID-19

4

Commence:

* High Energy, High
Protein Diet (consider
oral nutrition
supplements)

* Food record chart

Low Nutrition Risk

!

Intubated or unable to
have an oral diet

Commence wide-bore NGT feeds Confirm
within 24hrs with
dietit
(1.25 kcal/ml EN at 50ml/hr or 1.5 Ietitan or
. consultant
kcal/ml EN at 40ml/hr continuously) )
prior

!

High Nutrition Risk:
* Anaphylactic food
allergy
* Pre-existing or
suspected malnutrition

Meal ordering:
Ensure electronic/
phone meal ordering,
avoiding default menu
options (e.g. menu
completed with patient
by bedside staff, order
placed electronically or
via phone into menu

Conduct 8hrly GRVs. If GRV=300m/ follow
protocol below

Not in prone position In prone position

In addition to 8hr
aspirates, turn feeds

(e.g. weight <50kg, BMI
<18.5, recent weight
loss of =25%)

* Weight >120kg or Body
Mass Index (BMI) =40

* Requiring parenteral
nutrition

* Considered at high risk
of refeeding

* Type 1 diabetes mellitus

* Cystic fibrosis

* Inborn errors of

system off, and aspirate metabolism
tube prior to turning
If still remaining Between ICU days 3-5
in ICU at day 3-5 : Within 24-72 hrs
Full nutrition assessment
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FIGURE 2 A summary of potential ways that nutrition may influence
susceptibility and severity of COVID-19. COVID-19, ...

""""""" Mucosal immune

e g function
Pandemic impacts on . VitA
T e > S =
e Economy & livelihoods - Susceptibility to ~" Adaptive and innate
* Availability & access to COVID-19 I\ Yo 4 immune cell function
healthcare facilities and services |~ ™ 3 ]
e Food systems \\ s _* VitA,C, D,E, Fe, Zn
¢ Sedentary behavior v Ay i T
¢ Mental health FEY Pro-f‘f’x'dam
Overweight & / 4 etfects
Obesity i Vit C
e : . [}
\ / " Viral replication
]
. v * ACE2 binding site
Undernutriton ) . 7 (Vit D)
Morbidity . VitE&Se
Mortality
¢ Fe
* Mutation &
N » virulence (Se)
Progression of v ~ Inflammation
Potential nutritional N e » COoVvID-19 Ny ¥ ARtGHHERE
therapy, under testing properties of Vit A
* High-dose Vit A, C, D CE Se 7Zn ’
* Zincsulfate as adjunct ‘ LY — + Redictiohof Firo:
treatment 4 " Nutritional inflammatory
* Anti-oxidant cocktails ( : X g
support 4 3 cytokines: Vit D

*__PUFAs
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