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Although contradictory data exist, available evidence indicates that supplementation with multiple

micronutrients with immune-supporting roles may modulate immune function and reduce the risk of infection.

Micronutrients with the strongest evidence for immune support are vitamins C and D and zinc. Better

design of human clinical studies addressing dosage and combinations of micronutrients in different
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populations are required to substantiate the benefits of micronutrient supplementation against

infection.
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The data reviewed here supports the role of higher 25(OH)D concentrations in reducing risk of infection and
death from ARTIs, including those from influenza, CoV, and pneumonia. The peak season for ARTIs is
generally when 25(OH)D concentrations are lowest. Thus, vitamin D3 supplementation should be started or
increased several months before winter to raise 25(OH)D concentrations to the range necessary to prevent
ARTIs. Studies reviewed here generally reported that 25(OH)D concentrations of 20—-30 ng/mL reduced the
risk of ARTIs The hypothesis that vitamin D supplementation can reduce the risk of influenza and COVID-19
incidence and death should be investigated in trials to determine the appropriate doses, serum 25(OH)D

concentrations, and the presence of any safety issues.
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While all groups are affected by the COVID-19 pandemic, the elderly, underrepresented minorities, and those
with underlying medical conditions are at the greatest risk. The high rate of consumption of diets high in
saturated fats, sugars, and refined carbohydrates (collectively called Western diet, WD) worldwide, contribute
to the prevalence of obesity and type 2 diabetes, and could place these populations at an increased risk for
severe COVID-19 pathology and mortality. WD consumption activates the innate immune system and impairs
adaptive immunity, leading to chronic inflammation and impaired host defense against viruses. Furthermore,
peripheral inflammation caused by COVID-19 may have long-term consequences in those that recover,
leading to chronic medical conditions such as dementia and neurodegenerative disease, likely through neuro
inflammatory mechanisms that can be compounded by an unhealthy diet. Thus, now more than ever, wider
access to healthy foods should be a top priority and individuals should be mindful of healthy eating habits to

reduce susceptibility to and long-term complications fromCOVID19.
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Nutritional and gastrointestinal function should be assessed for all patients. Nutritional support and

application of prebiotics or probiotics were suggested to regulate the balance of intestinal microbiota and

reduce the risk of secondary infection due to bacterial translocation.
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We have found that the general treatments are very important to enhance host immune response against

RNA viral infection. The immune response has often been shown to be weakened by inadequate nutrition in

many model systems as well as in human studies. However, the nutritional status of the host, until recently,

has not been considered as a contributing factor to the emergence of viral infectious diseases. Therefore, we

propose to verify the nutritional status of COVID-19 infected patients before the administration of general

treatments. In addition, we also found coronavirus-specific treatments and antiviral treatments were very

useful for the treatment of SARS and MERS. They should also be considered as potential treatments for

COVID-19 infection. The other compounds should also be chosen as alternative options for the treatment as

well as new drug designs.

TABLE 1 General supportive treatments

Options

2.1 Mutritional interventions
2.1.1 Vitamin A&
212 B vitamins
2.1.3. Vitamin C
214 Vvitamin D
2.1.5. Vitamin E

216, Omega-3 polyunsaturated fatty acids (PLUFA)

2.1.7. Selenium
218 Zinc
219 Iron
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Virus targeted and functions related

Measles virus, human immunodeficiency virus, avian coronavirus
MERS-CoV; wentilator-induced lumg injury

Awian coronavirus; lower respiratory tract infections

Bovine coronavirus

Coxsackievirus, bovine coronavirus

Influenza virus, human immunodeficiency wirus

Influenza virus, avian coronavirus; viral mutations

Measles virus, SARS-CoV

Wiral mutations
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A total of 417 mild-to-moderate COVID-19 patients completed the study (263 females). The most prevalent
general symptoms consisted of cough, myalgia, and loss of appetite. Face pain and nasal obstruction were
the most disease-related otolaryngological symptoms. 85.6% and 88.0% of patients reported olfactory and
gustatory dysfunctions, respectively. There was a significant association between both disorders (p < 0.001).
Olfactory dysfunction (OD) appeared before the other symptoms in 11.8% of cases. The sQO-NS scores
were significantly lower in patients with anosmia compared with normosmic or hyposmic individuals (p =
0.001). Among the 18.2% of patients without nasal obstruction or rhinorrhea, 79.7% were hyposmic or
anosmic. The early olfactory recovery rate was 44.0%. Females were significantly more affected by olfactory

and gustatory dysfunctions than males (p = 0.001).

The sudden anosmia or ageusia need to be recognized by the international scientific community as important
symptoms of the COVID-19 infection. Future epidemiological, clinical, and basic science studies must

elucidate the mechanisms underlying the development of these symptoms in such a specific world
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Fig.2 General symptoms associated with COVID-19 infection. The ordinate axis consists of percentages of patients with such symptoms associ-
ated with the infection
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Basal hormone milieu, defective response of both innate and adaptive immune system and sedentariness are
major determinants in the severity of infuenza viral infection in obese patients. Being obese not only
increases the risk of infection and of complications for the single obese person, but recent evidence indicates
that a large obese population increases the chance of appearance of more virulent viral strain, prolongs the
virus shedding throughout the total population and eventually may increase overall mortality rate of an
infuenza pandemic. Waiting for the development of a vaccination against COVID-19, stated that isolation of
positive cases and social distancing are the primary intervention, evidence from previous infuenza pandemics
suggests the following for our obese and obese-diabetic patients: 1. lose weight with a mild caloric restriction.

In addition to the obvious positive efect of weight loss, caloric restriction activates AMP-kinase, potentiating
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the immunomodulatory efect of physical exercise; 2. include metformin and pioglitazone (when not
contraindicated) in the drug treatment for type 2 diabetes; and 3. practice mild-to-moderate physical exercise
in order to potentiate positive immunomodulation. Finally, present evidence suggests a prolongation of

quarantine period in adult and adolescents obese patients.
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Diet and nutrition invariably influence the immune system competence and determine the risk and severity of

infections.

Therefore, the maintenance of host macro- and micronutrient status is an important preventive measure for

COVID-19. Numerous micronutrients are essential for immunocompetence, particularly vitamin A, C, D, E,

Bs ,iron, selenium, and zinc.

Dietary pattern is vital for maintaining the individual nutritional status

However, diet alone may not be sufficient in certain metabolic and lifestyle conditions, including advancing

age, co-existing medical condition, cigarette smoking, or occupational exposure to environmental toxins.

s
] N
SARS-CoV-II ) mild-to-moderate COVID-19
\J
Protective/Preventive Measures Host Metabolic ©*a s

Personal hygiene age, sex

Hand washing Metabol'. . “aiion management v

Social distancing Microbiw. mes asymptomatic carriers

Diet, nu’ it »
Lif= *4e, environment

Figure 1. The schematic representation of .~d*.idual risk management strategies to reduce the risk of

SARS-CoV-II mfection and moderate the s “verity of COVID-19.
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Implementing prompt and appropriate nutritional care in COVID-19 disease management is a difficult
challenge owing to the current dramatic emergency circumstances. However, all efforts should be made to try
to guarantee adequate nutritional support to hospitalized patients, as it may be potentially beneficial to clinical

outcomes and effective in reducing or preventing the deleterious consequences of malnutrition in this patient

population.
R. Caccialanza et al. / Nutrition 00 (2020) 110835 3
AT ADMISSION
Record: Start systematic supplementation with:
- Body weight and height* - Whey proteins 20 g/d (in once or twice,
- Relevant biochemical parameterst preferably during meals)
- Daily infusion of RDA tailored multivitamin,
multimineral and trace elements solutions
(e.g., in 100/250 mL of physiological saline solution)
a - Cholecalciferal - 50 000 Ul or 25 000 Ul/wk if
25-hydroxyvitamin D is <20 or = 20< 30 ng/mL,
respectively.
Simplified nutritional risk screeningt Yes | No
1 |IsBMI <22 kg/m??

L]

Did the patient loose weight in the past3 mo?

[~}

Did the patient reduce food intake or is expected to reduce it in the next few days?

Monitor food/supplement intake with the aid of local health care professionals.

DURING HOSPITAL STAY
If patient does not tolerate ONS (i.e., <2 bottles/d are consumed for 2 consecutive days) or
respiratory conditions worsen, contact the Clinical Nutrition and Dietetics Unit for the
prescription of parenteral nutrition or start it implementing strict biochemical monitoring

* Usa referred or estimated values if scales are not available or cannot be used due to hygiene reasons,
** albumin, transferrin, prealbumin, glucose, kidney (creatining and blood urea nitrogen) and liver (cholinesterase, aspartate
amina-transferase, alanine amino-transferase, y-ghitarmyl transferase) function, electrobytes (sodium, potassium, chloring, calcium, phosphorus, magnasiumy),
TG, folic acid, witamina Byz, 25-hydroxywitamin D, C-reactive protein,
'If any answer is "Yes,” start supplementation {between or immediately after meals) with high-protein,
high-calorie ONS [2-3 bottles [125/200 mL each] providing 600-300
keal and 35-55 g of proteins]

Fig. 1. Protocol for early nutritional supplementation in non-critically ill COVID-19 patients. ONS, oral nutritional supplements; RDA, recommended dietary allowance; TG,

triacylglyceride.
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Our data tend to confirm the observation from Lille University Center with higher requirement for IMV in

severe obesity 235 kg/m2 compared to lean patients: 81.8% versus 41.9%, p=0.001 Figure 1b.

a p<0.001 b
— p< 0.001
100 2 1007
3E 81.8%
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At the national level, while governments of countries around the globe are dealing with the burden of the
COVID-19 and its enormous strains on the healthcare system, they are also battling a destabilization in their
economies and a rising threat of food insecurity. In light of these challenges to provide adequate and
nutritious food at times of pandemics, each country is urged to define, finance, and distribute a food basket of
a least-cost diet that supports the health needs of the population, ensure the use of the local agricultural
produce of the country, and minimize reliance on food imports. Significant planning is needed at the national
level to increase the nation’s preparedness, including the formulation of policies to support the production,

distribution, and access of this food basket to different communities.

Nutrition Division MITNA X
Ministry of Health NINMAN TYN
P.0.B 1176 Jerusalem 91010 91010 o'7wN' 1176.7.1
Tzuna@moh.health.gov.il Tzuna@moh.health.gov.il

Tel: 02-6228855 Fax: 02-6247173 02-6247173 :opo 02-6228855 :70


mailto:Tzuna@moh.health.gov.il

www.health.gov.il

Grpa-paare

N21TNN 9IN TN
. NIN"QN
Nutrition division AN DINTI2 D NY

Fig. 1 A multi-level
framework of action to
support nutrition during the
COVID-19 pandemic. A multi-
level framework to support
nutrition and food security
during the COVID-19
pandemic, using the various
levels of the ecological health
model: individual, community,
national and global.

Global

Individual

Food utilization,
changes in eating
patterns, physical
inactivity,
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Fig. 2 Recommendations to Nutrition recommendations during COVID-19 pandemic
miligate the impact of
COVID-19 on nutrition

and food security.
Recommendations to miligate
the impact of COVID-19 on meditation

nutrition and food security at the «  Avoid smoking, alcohol, and drugs

individual, community, national + Refrain from spreading misinformation related to nutrition and dietary intake
and global levels. and the COVID-19

s Try to eat well-balanced meals, avoid irregular snacking

« Choose foods rich in vitamins A, C, E, B6 and B12, zinc, and iron such as
citrus fruits, dark green leafy vegetables, nuts, and dairy products.

+ Maintain a healthy lifestyle of exercise (home-exercises), regular sleep and

Individual

e Spread awarencss regarding the devastating consequences of hoarding and
panic-buy

& Identify and support populations at risk of malnutrition within the community,
especially elderly and patients with chronic diseases

® Create a structured and reliable support system to ensure availability, access,
and affordability of essential food commodities to all members of the
community

Community

« Define, finance and distribute a food basket of a least-cost dict that addresses

the health needs of the population, ensures the use of the local agricultural

produce of the country, and minimizes reliance on food imports

Mobilize resources in order to finance food purchases and provisions

Waive taxation for staple foods and commoditics

Support agricultural and food production industries.

Closely monitor and inspect food prices and markets.

Build networks with the private sector, the international agencies, and local

communities

*  Maintain high levels of transparency, critical to build trust, support, and
compliance

= Assure continuous flow of global trade, avoiding any trade restrictions would
be beneficial to keep food and feed supplics, as well as those of agricultural
inputs, from worsening local conditions already strained by COVID-19
TCSPONSE measures

®  Reduce import tariffs and other restrictions on food commodities

National
.- " "0

Global
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