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Abstract. COVID-19 disease is characterized by serious clinical manifestations which could require urgent hospitalization.
Prolonged hospitalization, with catabolism and immobilization, induces a decrease in weight and muscle mass which can
result in sarcopenia, a condition that impairs respiratory and cardiac function, worsening the prognosis. In this scenario there
is an urgent need of nutritional indications aimed to prevent or contrast hospital malnutrition by improving the patient’s
response to therapy and to facilitate healthcare professionals in managing nutritional interventions on patients, reducing their
already high workload due to the state of emergency.
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COVID-19 disease, caused by SARS-CoV-2 virus infection, is characterized by serious clinical manifestations
such as pneumonia with respiratory failure, acute respiratory distress syndrome (ARDS), sepsis and septic
shock, which require urgent hospitalization, in the most severe cases in intensive care units (ICU) [1]. ARDS
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Table 1
Dietary and nutritional indications in hospitalized patient with COVID-19 disease [8, 9]

1 - Assessment of malnutrition
o MIld: 5-10% of weight loss on usual body weight
o Moderate: 11-20% of weight loss on usual body weight
o Severe: >20% of weight loss on usual body weight
2 - Estimate of requirements
e Energy: in relation to the measured or calculated basal metabolic rate (25-30 kcal/kg/die)
e Proteins: 1.5 g/kg/die
e Lipids: 30-35% of total energy intake
e Carbohydrates: 50% of total energy intake, favoring sources with low glycemic index.
3 - Example of a balanced daily dietary scheme for patients
e Breakfast: milk or yoghurt + rusks or bread or cereals
e Lunch and dinner: cereals (rice or pasta) + protein-rich foods (meat, fish, legumes, eggs, soy,
cheese) + bread + vegetables + fruit
e Snacks: yoghurt or pudding or single portion of cheese + crackers
N.B. Raw foods and cold cuts will be excluded from the Hospital menu.
4 - Supplementation with essential amino acids
To be considered in case of malnourished, sarcopenic patient or during rehabilitation (e.g. 8 g of essential amino acids
per os)
5 - Supplementation with multivitamins
To be considered in case of inadequate dietary intake or known inadequacy/deficiency
6 - Supplementation with probiotics
To be considered in case of antibiotic therapy or gastrointestinal discomfort
7 - Supplementation with vitamin D
To be considered in case of deficiency (<12.5 ng/ml o 50 nmol/l): vitamin D3 400.000-600.000 UI to be administered
over 8 weeks, followed by maintenance dose (1.000—4.000 Ul/die)
8 — Water requirement
Maintain adequate fluid intake to ensure a good state of hydration, according to pathological history of the patient (heart
or kidney failure, diarrhea, vomiting, electrolyte imbalances).
9 — Complete nutritional supplement per os
To be considered in case of inadequate energy-protein intake with food due to loss of appetite or
to breathing room air with lower oxygen saturation during the meal: high protein- energy nutritional supplement
preferably in small volume size (e.g. 125 ml), 3—6 times/day based to needs.
At meals we recommend the use of disposable tableware (plates, glasses, cutlery...).

It is recommended to refer to the National Reference Intake Levels or Recommended Dietary intakes for Nutrients.

in particular is characterized by severe hypoxic respiratory failure with inflammation, pulmonary edema and
risk of multi-organ dysfunction and often requires invasive mechanical ventilation due to poor lung compliance
[2]. First analysis of the data by the Italian national Health Institute (ISS) on deaths from SARS-CoV-2 showed
an average age of 78 years and the presence of 3 or more comorbidities including chronic non-communicable
diseases (NCDs) such as ischemic heart disease, hypertension, diabetes and chronic obstructive pulmonary
disease (COPD) [3]. Old age and comorbidities are related to frailty, a syndrome characterized by the reduction
in functional reserves and decreased resistance to stressful events [4], which affects 12% of the Italian population
aged 6574 years old and 29% of those over 85 [5]. Frailty is related to weight loss and malnutrition and an acute
hospitalization without adequate nutritional support can worsen an already compromised situation. However,
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Table 2
Management of artificial nutrition in critically ill patients with COVID-19 [10]

Enteral Nutrition (EN)

1 - Choice of the enteral formula (EF), based on hospital pharmacy availability:
a. High-protein energy EF, low carbohydrates, omega-3 enriched, no fiber
b. High-protein energy EF, low carbohydrates, no fiber
c. High-protein energy EF, no fiber
d. High-protein energy EF, with soluble fiber

2 - Body weight measurement (measured at admission or reported)
3 - Requirements
A. Energy requirement: 20-25 kcal/kg/die
Start with no more than 70% of the daily requirements and increase progressively (do not exceed 100%)

B. Protein requirement: 1.2-2 g/kg/die

4 - Continuous infusion speed (24 h)
Start with the minimum speed and gradually increase
— Days 1-2: 20-40 ml/h
—Day 3: 30-50 ml/h
— Days 4-5: 40-60 ml/h
— From day 6: maximum tolerated speed, add mixture with fibers
N.B. In case of intolerance do not stop abruptly but slow down the speed and investigate the potential causes.

5 - Vitamin D supplementation
— In case of deficiency (<12.5 ng/ml or 50 nmol/l): vitamin D3 500.000 UI in one single administration within the first
week of admission

6 — Supplementation with amino acids
— If protein intake does not satisfy daily requirements or in debilitated patients, amino acid supplementation (e.g. 8 g of

essential amino acids per os) is recommended.

Examples

Body weight 50 kg

Energy requirement: 1000-1250 kcal/die
Days 1-2: 20 ml/h (=700 kcal/die)

Day 3: 30 ml/h (1000 kcal/die)

From day 4: 50 ml/h (~1250 kcal/die)

Body weight 70 kg

Energy requirement: 1400-1750 kcal/die
Days 1-2: 30 ml/h (=1000 kcal/die)

Day 3: 40 ml/h (=1400 kcal/die)

From day 4: 45 ml/h (21600 kcal/die)

Body weight 100 kg

Energy requirement: 20002500 kcal/die
Days 1-2: 40 ml/die (1400 kcal/die)
Day 3: 50 ml/die (*=1800 kcal/die)

From day 4: 60 ml/h (22200 kcal/die)
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Table 2

(continued)

Supplementary or Total Parenteral Nutrition (PN)

If EN does not cover the requirements it is possible to introduce a supplementary PN. If total EN is contraindicated, PN is
recommended within 3-7 days.

The route selected for delivery of nutrition must be determined by the patient’s medical condition and the PN estimated
duration (Central if >15 days, Peripheric if <15 days or as supplement).

Calculation of nutrients requirements does not differ from what already reported above for EN.

It is strongly recommended not to exceed glucose and lipid thresholds respectively S mg / kg / min and 1.5 g/ kg / day,
as well as the infusion rates of the selected formula.

among the deceased there are also people affected by obesity [3], a condition associated with low-grade chronic
inflammation, NCDs and sarcopenia. Given the high prevalence in the Italian adult population [6], it cannot be
excluded that obesity and overweight are frequent among hospitalized patients.

It is necessary to remember that all the patients hospitalized for more than 48 hours are at risk of malnutrition
and need prompt and appropriate nutritional intervention, regardless of initial body mass index (BMI) and age.
Prolonged hospitalization, with catabolism and immobilization, induces a decrease in weight and muscle mass
which can result in sarcopenia, a condition that impairs respiratory and cardiac function, prolonging patient’s
hospitalization and worsening the prognosis [7].

The following nutritional indications aim to prevent or contrast hospital malnutrition by improving the patient’s
response to therapy and to facilitate healthcare professionals in managing nutritional interventions on patients,
reducing their already high workload due to the state of emergency.

We propose different reccomandations according to the patient’s degree of autonomy and requirements whether
delivered by oral (Table 1) or artificial means (Table 2).
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