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Abstract
Prior to March 2020, publications involving COVID-19 and nutrition were scarce. After six months of spreading of the infection, clinical trials involving nutritional therapy are still scarce; however consensuses built on the experiences of specialists are relevant for the development of guidelines. Thus, the main objective of this publication is to present the knowledge, to this date, that underlies nutritional therapy in hospital care for COVID-19 in-patients. As a final consideration, it should be pointed out the consensus that has been built from the experience of specialists that all precautions must be taken for the safety of the team and the inpatients, whether in the clinic or in the intensive care units and that in the current absence of specific recommendations, generic protocols be adopted; also nutritional care of these patients should be given priority as an important condition for the positive outcome of each case. Another recommendation in order to generate evidence so that more specific protocols be adopted, is the careful recording of the procedures used and that research protocols be established as well as multicenter studies in order to accelerate investigations, which results can be promptly applied in clinical practice. 
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The COVID-19 pandemic poses challenges to healthcare teams around the world. The protocols and recommendations for hospital nutritional care have undergone adaptations for the care of infected patients, aiming, above all, to contain contamination between professionals and patients. Prior to March 2020, publications involving COVID-19 and nutrition were scarce. After six months of spreading of the infection, clinical trials involving nutritional therapy are still scarce; however consensuses built on the experiences of specialists are relevant for the development of guidelines. Thus, the main objective of this publication is to present the knowledge, to this date, that underlies nutritional therapy in hospital care for COVID-19 in-patients. 
The nutritional status of patients has been identified as a possible prognostic factor1, just like previously described in other viral infections such as H1N12 and HIV3 infections. The elderly, the population most susceptible to sarcopenia and malnutrition, were the main victims of premature deaths4,5. In a cross-sectional study1, conducted in the city of Wuhan, China, where the infection apparently originated, of the 182 elderly patients evaluated, 27.5% were classified as nutritional risk and 52.7% as malnourished, through the Mini Nutritional Assessment (MNA). In addition to the high prevalence of malnutrition, regression analyses pointed to the combination of diabetes (OR 2.12), low calf circumference (OR 2.42) and low albumin (OR 2.98) as independent risk factors for malnutrition 1. Albumin and pre-albumin, nutritional markers, have been correlated with prognosis. Pre-albumin, a nutritional marker more sensitive to nutritional variations, has been shown to be a predictive factor for the progression of acute respiratory distress syndrome (ARDS), suggesting that low levels may be associated with poor nutritional intake, the effect of which interferes in the patient clinical condition6. Recent publications not only call attention to older age and malnutrition, but also to poor nutrition1,7 and this group also includes obese patients with comorbidities. Obesity (BMI> 40 Kg/m2), according to a North American study with 4103 patients infected with COVID-19, was the second independent predicting factor of hospitalization, after old age8. Evidence shows that the greater the severity of obesity, the greater the incidence of severe respiratory symptoms9. 
Although there are strong indications that the nutritional status is related to a poor prognosis for COVID-19 infection 10, studies evaluating the impact of nutritional support are still scarce. Actually, there is no randomized clinical trial in the field of ​​nutrition published so far in patients with COVID-19. Cross-sectional studies, experience reports, including publications of nutritional assistance protocols in hospitalized patients are found. Publications of pragmatic protocols for initiating nutritional support in non-severe ill patients are also found, as proposed by a Brazilian team from a hospital 11 and an Italian team12. In both protocols 11,12, traditional methods for assessing nutritional risk are not indicated. In the Brazilian protocol11, nutritional risk eligibility criteria are considered based on comorbidities related to the worst prognosis, indicators and symptoms associated with malnutrition. In turn, in the Italian protocol 12, a simplified method of nutritional screening is considered; this method takes into account weight and height reporting, BMI below 22 kg/m2, weight loss and low intake 12. The lack of adequate equipment to perform nutritional assessment, the scarcity of materials, especially personal protective equipment, and hygiene precautions to contain the transmission of infection to health professionals, are the main limiting factors for putting into practice the usual recommendations for assessing nutritional risk. In this sense, the Brazilian Society of Enteral and Parenteral Nutrition (BRASPEN)13, stresses the need to change the routine, aiming at distancing the physical contact of the nutrition team with the patient; on the other hand it does not eliminate the need for nutritional screening in the first 48 hours after admission. The European Society for Clinical Nutrition and Metabolism (ESPEN)14, in its specific guideline for patients infected with SARS–Cov2, mentions the different tools accepted for nutritional assessment in clinical practice, including: Nutritional Risk Screening-2002 (NRS-2002), Malnutrition Universal Screening Tool (MUST), Subjective Global Assessment (SGA), Mini Nutritional Assessment (MNA), NUTRIC-score (for patients in intensive care) and Global Leadership Initiative on Malnutrition (GLIM); however, these tools have not been mentioned in reports and protocols of hospital care for patients suspected or diagnosed with COVID-19. Corroborating with the recommendations of BRASPEN13 and the Federal Nutrition Council (CFN) 15, the American Society for Enteral and Parenteral Nutrition (ASPEN) 16 recommends carrying out nutritional screening at a distance, using medical teleconsultation or telephone contact and the use of individual protection equipment (PPE) for those professionals involved in infected patients nutritional care. 
Together with the assessment of nutritional risk goes the investigation of gastrointestinal symptoms. In a review work17, in which case reports and retrospective studies since the outbreak were selected, it was found that digestive symptoms may prevail in the absence of respiratory symptoms. In this study, in which 2023 patients were included, anorexia, followed by diarrhea, were the most frequent digestive symptoms in adults, with a prevalence of 39.9 - 50.2% and 2.0 - 49.5%, respectively17. In addition to diarrhea being a symptom of the infection, the fact that it may also constitute a side effect of the use of medications, can contribute to worsening of diarrhea18 and increase the possibility of fecal transmission, since fecal PCR analyses of infected patients are positive for COVID-19.                       

Vomiting, nausea, gastrointestinal bleeding and abdominal pain symptoms have also been described, but less frequently, and vomiting is most common in the pediatric population and abdominal pain is most prevalent in critically ill patients17. In a European study carried out in patients with mild to moderate infection, diarrhea and inappetence were a few of the most prevalent symptoms in more than 45% of patients19. Autopsy and histological analysis of COVID-19 victims suggest that gastrointestinal symptoms may be caused by direct viral attack, but may also be a result of tissue and organs injury due to the immune response17, enhancing the importance of considering them in the anamnesis and in the subsequent evaluations during hospitalization. Likewise, in non-severe patients, olfactory and gustatory dysfunctions, associated with facial pain and nasal obstruction, respectively, which result in anosmia, hypogeusia and ageusia, should be considered in the nutritional assessment and monitoring of the patient19, since they directly impact food intake. 
Dysphagia does not appear as a gastrointestinal symptom attached to COVID-19 infection; however, among older patients this symptom is more frequent20, which contributes to an increase in nutritional risk in this population. In critically ill patients, in intensive care therapy, dysphagia is described as a consequence of the extubation process and may contribute to muscle loss in these patients. Prior to the outbreak of COVID-19 a study carried out in 50 critically ill patients who underwent extubation, showed that 7 days after the procedure, no patient had met 60% of the energy needs and 40% of the protein needs21. 
In the case of critically ill in-patients, considering that this is the evidence base that we have available for decision-making with regard to COVID-19 critical patients, in general, the clinical evolution with high mortality rates can occur, especially if we consider malnourished patients and those with increased infections, complications, hypermetabolism and longer hospital stay22,23,24,25, who can often have low energy and protein intake when fed by nutritional therapy26,27,28,29. When they are undergoing nutritional therapy, it is observed that these critical patients are unable to reach the goals that were defined for energy and proteins26,30, and there is an influence of the energy and protein deficit on the length of hospital stay and mortality31. A study showed that critically ill patients on mechanical ventilation, with energy and protein adequacy were associated with a tendency to an increased mortality in 60 days32. In the study in question, increased mortality was associated with energy and protein supply of quantities ≥2/3 of the prescribed amounts, only in patients with low nutritional risk, in the first seven days of ICU admission32. 

In the case of critical patients in an intensive care unit, fed exclusively with enteral nutrition, in a prospective study, more complications, mechanical complications and a higher risk of PCR/albumin were observed in those patients with critical caloric deficit in enteral therapy33. In patients with energy and protein deficit, one can observe more complications33, longer hospital stay and more time receiving mechanical ventilation34, increased risk of infections and prolonged hospitalization35. In contrast lower hospital and intensive care unit mortality was reported in patients who had energy consumption due to enteral nutritional therapy ≥80% of prescription36.

In view of the above, it can be inferred the need of the patient’s nutritional status early investigation, both in COVID-19 patients admitted to hospital wards, and in those in worse conditions in the intensive care units
For the screening and initial nutritional assessment, the Malnutrition Universal Screening Tool (MUST) instruments could be considered for remote use37,38,39 and the NRS40,41, according to standardized procedures; these are instruments that are already routinely used in hospital clinical practice.
The NRS and the Nutric-score42,43 could be applied early to assess nutritional risk in critical patients in the ICU. And clinical nutritionists should indicate and prescribe oral nutritional supplementation, for those patients with low energy and protein intake from the oral diet14.

 In the most severe cases, where oral feeding is not possible, enteral nutrition should preferably be administered, or parenteral nutrition when enteral nutrition is contraindicated or unable to attain the goals, giving preference to enteral nutrition due to the lower risk of infectious and non-infectious complications14,16. In both situations, the appropriate selection of formulas must be adjusted according to the clinical evolution of the case.

ASPEN16 recently set forth a few nutritional therapy recommendations for patients with COVID-19 in intensive care units for the implementation of enteral nutrition, starting with low concentrations of energy and protein, in relation to the targets, and progressing with the solution concentrations according. to the patient's evolution; although many of these recommendations are based on earlier American and European guidelines14,16,43,44,45.
The determination of the energy and protein goals, previously set by the guidelines on nutritional therapy of the American Society of Parenteral and Enteral Nutrition (ASPEN)43, were defined as an energy goal of 25 - 30 kcal/kg of body weight per day, and a protein goal of 1.2 - 2.0 g/kg of body weight per day43, with other specific recommendations for patients with obesity.

The European Society for Clinical Nutrition and Metabolism (ESPEN)14, in 2020, provided nutritional recommendations for these COVID-19 patients, considering the nutritional risk that these patients may present due to the extended hospital stay. It is important to emphasize that these recommendations were based on current ESPEN guidelines, expert advice and clinical experience, due to the scarcity of studies related to the nutritional treatment of COVID-19 infected patients.

The estimate of the energy needs proposed by ESPEN14 of 27 kcal/kg of body weight for patients aged >65 years with comorbidities; 30 kcal/kg body weight for patients with comorbidities and with severe low weight and 30 kcal/kg body weight in the elderly were based on previous ESPEN guidelines46,47 and allowed to be adjusted according to nutritional status, disease, physical activity and individual tolerance. And the protein needs14, of 1 g of protein / kg of body weight / day in the elderly; and 1 g of protein / kg of body weight / day in patients with comorbidities, aiming to avoid loss of body weight and reduction of complications, should also be adjusted according to the criteria mentioned above and were based on the same previous guidelines46,47. And a current proposal for nutritional care in the clinical practice of COVID-19 patients was recently described, suggesting that nutritional therapy be adapted according to the patient's needs, between 25 and 35 kcal/kg of body weight / day; and at least 1g / protein / kg of body weight / day, for most patients 37. 

For critical patients with COVID-19, in an intensive care unit and on mechanical ventilation, the nutritional guidelines so far, regarding the location of the probe, calories, initial volume of the solution, type and composition of the formulas, solution concentration progression, should follow ESPEN45 guidelines already recommended for critically ill patients in intensive care. Overfeeding is harmful in critically ill patients and leads to increased levels of pCO2, together with delayed respiratory weaning, possibility of pulmonary edema and arrhythmias, symptoms that are also due to COVID-19. Gradual progression of the diet is thus fundamental14,16,45.  
Another issue to be considered, still from a nutritional point of view, is the significant association between the prevalence of obesity and severe cases of COVID-199,48,49, including critical patients, as observed in a preliminary analysis of COVID-19 patients in France48. The study's findings suggest that obesity could be a risk factor for the evolution of the condition, especially for those patients in intensive care units48; anthropometric measures and metabolic parameters are thus important to assess the risk of complications in these patients 49.
As a final consideration, it should be pointed out the consensus that has been built from the experience of specialists that all precautions must be taken for the safety of the team and the inpatients, whether in the clinic or in the intensive care units and that in the current absence of specific recommendations, generic protocols be adopted; also nutritional care of these patients should be given priority as an important condition for the positive outcome of each case. Another recommendation in order to generate evidence so that more specific protocols be adopted, is the careful recording of the procedures used and that research protocols be established as well as multicenter studies in order to accelerate investigations, which results can be promptly applied in clinical practice. 
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