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A B S T R A C T

Objectives: Nutrition has become an important component in treating individuals during the coronavirus dis-
ease of 2019 (COVID-19) pandemic, which is increasingly affecting the world population and causing a col-
lapse in health services. Prolonged hospitalization, including immobilization and catabolism, induces a
decrease in body weight and muscle mass that may result in sarcopenia, a condition that impairs respiratory
and cardiac function and worsens the prognosis. The present study aimed to analyze enteral nutritional sup-
port and the clinical evolution of patients admitted with COVID-19 in Brazil.
Methods: This was a retrospective study, conducted from March to May 2020, of patients admitted to a refer-
ral hospital in cardiology and pulmonology in Fortaleza-Ce/Brazil. Two hundred patients infected with
COVID-19 were selected for the study. Sociodemographic, clinical, and nutritional data were collected from
electronic medical records, and associations between outcomes and the use of the prone body position with
nutritional variables were analyzed by linear regression. Odds ratio and 95% confidence interval estimates
for the death outcome were analyzed by logistic regression.
Results: Of the 112 patients who were fed by enterally, the majority were male (n = 61; 54.5%), elderly
(n = 88; 78.6%), and with no current smoking habit (n = 81; 72.3%). The median hospital stay was 14 d, mostly
in intensive care units (median: 9 d). Prone body positioning impacted the nutritional therapy. In general,
patients who maintained a prone body position tested lower for kcal/kg of body weight, protein/kg of body
weight, percentage of diet adequacy, and total caloric value. In addition, patients who died had a lower mean
maximum kcal/kg body weight, protein/kg body weight, percentage of diet adequacy, and total caloric value
compared with surviving patients.
Conclusions: An association between inadequacies in protein and energy supply with mortality was con-
firmed, suggesting that nutritional support optimization should be prescribed in such situations.
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Introduction

Human nutrition plays a fundamental role in protecting
against infectious diseases and has a direct relationship with our
immune system. Individuals with nutritional deficiencies pres-
ent with reduced blood cell production, resulting in impaired
defense cells and increased risk of infections [1,2]. Nutritional
support is extremely important to fight against and prevent
infections, especially in individuals affected by the new human
coronavirus [3].

A new coronavirus appeared in December 2019 in the Chinese city
Wuhan, a virus that was until then of unknown origin [4]. Almost 2
mo after registration of the first case, the new virus was recognized as
coronavirus type 2, which is associated with severe acute respiratory
syndrome (SARS) and responsible for the coronavirus disease of 2019
(COVID-19). Thus, what was a local epidemic has turned into a global
pandemic, and the consequences remain uncertain and tragic
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according to the World Health Organization [5]. By May 18, 2020, a
total of 4 618 821 cases of COVID-19 had been confirmed worldwide
with 311 847 deaths [6]. On May 19, 2020, Brazil reported 271 628
confirmed cases and 17 971 deaths [7]. The data represent the peak of
the first wave in the year 2020, and these figures alone already define
the disease, its degree of dissemination, and its lethality.

Prolonged hospitalization, including immobilization and catab-
olism, induces a decrease in body weight and muscle mass that can
result in sarcopenia, which is a condition that impairs respiratory
and cardiac functions and worsens prognoses. In this scenario,
there is an urgent need for nutritional guidance to prevent or
oppose hospital malnutrition and improve a patient's response to
therapy [8].

COVID-19 has demonstrated the potential to damage the
respiratory system in affected individuals. In addition, as evi-
denced in the demographic data, secondary conditions (i.e.,
smoking, cardiometabolic and pulmonary diseases) are associ-
ated with complications and susceptibilities involving respira-
tory muscle performance. In addition, obese patients admitted
to intensive care and treated mechanical ventilation have been
shown to have a higher risk of severe acute respiratory syn-
drome [9].

The Brazilian Society of Nutritional Therapy (BRASPEN) pub-
lished a document reviewing nutritional assistance for patients
hospitalized with COVID-19. The national publication corrobo-
rates global guidelines [10,11], emphasizing that all patients ben-
efit from early and individualized nutritional therapy. Oral
supplementation and/or enteral nutritional therapy (ENT) pre-
scriptions are recommended for patients who are unable to orally
reach 60% of their energy needs [12]. Even patients infected with
COVID-19 who are not at risk of malnutrition should maintain
adequate protein (1.5 g/kg/d) and caloric (25�30 kcal/kg/d)
intake, and vitamins and micronutrients can potentially benefit
infected patients due to their antiinflammatory and antioxidant
properties [13].

Considering national and international recommendations,
patient monitoring is necessary to reduce nutritional deficits,
avoid intense catabolism, and shorten mechanical ventilation reg-
imens. Nutrition is important to cope with this pandemic, because
nutrition generates a better immune response, reduces infectious
complications, and results in a better prognosis for the patient.
The present study aimed to analyze adequacy of enteral nutri-
tional support and the clinical evolution of patients admitted for
COVID-19 in a referral hospital in cardiology and pulmonology in
Brazil.
Fig. 1. Patient selec
Methods

Study design

This retrospective study was conducted from June to December of 2020 with
data from patients hospitalized at intensive care units (ICUs) specializing in
COVID-19 from March to May 2020 at a referral hospital in cardiology and pulmo-
nology in Fortaleza-Ce/Brazil. The hospitalization of patients occurred at the time
of disease peak and the collapse of the city hospital system [14]. The hospital has a
capacity of 262 beds for COVID-19 treatment, of which 179 were for wards and 83
for intensive care. For this study, a total of 200 patients were evaluated. Ethical
research precepts with human beings based on Resolution No. 466/2012 of the
National Health Council were respected. The study was approved by the ethics
committee of the hospital and the University of Fortaleza (opinion 4.088.500/
2020).

Population and sample

The target population of the study was composed of patients hospitalized at
the ICU of the COVID-19 ward of a health institution. The sample consisted of adult
men and women, age >19 y, with a positive diagnosis of COVID-19 in real-time
reverse-transcription polymerase chain reaction or quick tests. The sample was
selected according to the date of hospital admission during the study period. All
patients with records of prescriptions and evolution of enteral diets in their medi-
cal records were included. Retrospective data collection was performed by analyz-
ing the records from the hospital nutrition service and the electronic medical
records. All patients who participated in the study had received a medical diet pre-
scription (oral or enteral).

Considering the number of hospital beds, a 5% sampling error, and a 95% confi-
dence interval (CI), the minimum sample size for this study was 100 patients. For
this study, 112 patients on ENT were analyzed, and patients who had suspended
diets (0 and/or suspended diet: n = 5) were excluded even before starting the first
meal due to hemodynamic instability (subsequently evolving to death by the 5th
d of hospitalization). Patients receiving an exclusively oral route diet were
excluded as well (n = 83; Fig. 1).

Information collection technique

The instrument used to collect data from the analyzed electronic medical
records addressed sociodemographic, clinical, and nutritional aspects. Information
on sex and age were collected as sociodemographic aspects. Clinically related vari-
ables were outlined as past pathologic history comorbidities (i.e., systemic arterial
hypertension, diabetes mellitus, obesity, chronic obstructive pulmonary disease,
heart disease, cancer, chronic kidney disease), previous treatment medications (i.
e., angiotensin conversion enzyme inhibitors, angiotensin II receptor antagonists,
nonsteroidal anti-inflammatory drugs and corticosteroids), respiratory support (i.
e., mechanical ventilation, supplementary oxygen supply), and smoking status (i.
e., smoker, former smoker, nonsmoker).

The medications used (i.e., antibiotics, ivermectin, oseltamivir, azithromycin,
hydroxychloroquine, corticosteroids), use or not of the prone position, complica-
tions presented during hospitalization (i.e., cardiorespiratory arrest, sepsis, hypo-
saturation, pneumonia, shock, acute renal failure, hemodialysis, acute coronary
syndrome), prophylactic drug use (i.e., anticoagulants), number of days hospital-
ized (i.e., wards and ICUs), and clinical outcomes (i.e., hospital discharge or death)
were evaluated. The nutritional variables analyzed (i.e., period of hospitalization
tion flow chart



Table 1
Description of sample

Demographic variables n %

Sex
Female 51 45.5
Male 61 54.5
Age, y
<60 24 21.4
�60 88 78.6
Smoking
No 81 72.3
Smoke or former smoker 31 27.7
Diseases and preexisting risk factors
Systemic arterial hypertension 72 64.3
Diabetes mellitus 44 39.3
Dyslipidemia 9 8.0
Obesity 15 13.4
Cancer 8 7.1
Chronic kidney disease 7 6.3
Chronic obstructive pulmonary disease 14 12.5
Heart disease 38 33.9
Use of preexisting medications
Angiotensin conversion enzyme inhibitors 39 34.8
Angiotensin II receptor antagonists 44 39.2
Nonsteroidal antiinflammatory drugs 4 3.6
Corticosteroids 18 16.1
Clinical outcomes
Hospital discharge 14 12.5
Death 98 87.5
Days of hospitalization Median p25�p75
Hospital days 14 9�25
Days in intensive care unit 9 7�19
Days in ward 2 0�8
Nutritional support data Mean Standard deviation
kcal/kg 19.3 7.4
protein/kg 1.2 0.5
Percentage of diet adequacy 74.2 26.8
Total caloric value, kcal 1194.2 465.7
Carbohydrate, % 43.1 2.3
Protein, % 24.1 3.9
Lipids, % 32.9 1.8
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at ICUs) were access to nutritional therapy, days in therapy, energy and protein
supply relationships to ideal body weight, total caloric value, distribution of mac-
ronutrients, and adjustments according to BRASPEN [15].

The cutoff point for choosing energy goals was the 4th d of ENT use. Due to
restrictions on professional nutritionists in the COVID-19 treatment units, indica-
tions for ENT suggested in the literature could not be adapted [15,16]. The use of a
calorimeter to measure and calculate patient energy needs was unavailable due to
an absence of equipment and the risk of contamination. Fast predictive formulas
were used to calculate the caloric goal according to ENT use days and in accor-
dance with the national recommendations of BRASPEN 15 (15�20 kcal/kg/d until
4th d of ENT use, progressing to 25�30 kcal/kg/d from 4th d onward).

In the absence of current weight or anthropometric measures to calculate esti-
mated body weight, the ideal body weight was derived from the following equa-
tion: Height2 £ average body mass index by age and sex [17]. The nutrition service
of the hospital under study is in the process of implementing quality indicators.
One of the indicators in critical patients is the offering of at least 80% of the daily
energy goal as a goal. The percentage of diet adequacy was calculated by the rela-
tionship between total caloric value and total energy expenditure.

Data analysis

The statistical analysis was performed using the Statistical Package for the Social
Sciences, version 20.0, and P < 0.05 was considered significant. For the analysis, the
maximum values obtained from offered energy and protein, as well as their relation-
ships with body weight, total caloric value, distribution of macronutrients, and various
adaptations during the hospitalization period, were used. Demographic variables,
smoking habits, diseases, use of previous medications, drug therapy, breathing, compli-
cations during hospitalization, and outcomes were presented in absolute and relative
values. Continuous variables were presented as means and standard deviation (SD), or
median and 25th and 75th percentiles. Adherence to the normal curve was evaluated
using the Kolmogorov�Smirnov test.

Beta estimates and 95% CI associations between outcomes and prone position-
ing with nutritional variables were analyzed using a linear regression adjusted for
sex and age. Odds ratio (OR) and 95% CI estimates for a death outcome were ana-
lyzed by logistic regression adjusted for sex, age, systemic arterial hypertension,
cardiorespiratory arrest, shock, acute renal failure or hemodialysis, use of cortico-
steroids during hospitalization, use of the prone position, and mechanical ventila-
tion. For the association between use of the prone position or death and
characteristics of nutritional therapy, a multiple linear regression model with for-
ward strategy was used. The selection of covariates was based on the literature or
when P < 0.20 in the univariate analysis.

Results

Of the 112 patients evaluated, the majority were male (n = 61;
54.5%), elderly (n = 88; 78.6%), and currently not smoking (n = 81;
72.3%). Of the preexisting diseases and risk factors, the most com-
mon were hypertensive (n = 72; 64.3%), diabetic (n = 44; 39.3%),
and heart disease (n = 38; 33.9%). The most common continuous-
use drugs were angiotensin conversion enzyme inhibitors (n = 39;
34.8%) and angiotensin II receptor antagonists (n = 44; 39.2%).
Most patients died during hospitalization (n = 98; 87.5%). The
median hospital stay was 14 d, with most in the ICU (median: 9 d;
Table 1).

Information on enteral nutritional support is presented in
Table 1. The mean and SD for kcal/kg, protein/kg, and percentage
of diet adequacy were 19.3 (SD: 7.4) kcal/kg, 1.2 (SD: 0.5) g/kg, and
74.2% (SD: 26.8%), respectively. According to the national guide-
lines for critically ill patients [16], the enteral route is preferable
whenever the digestive tract is functioning, and supplemental par-
enteral nutrition is indicated for patients who cannot reach at least
65% of the caloric goal between the 5th and 7th day of enteral feed-
ing. Our research showed that 15% of patients (n = 31) who
received nutrition enterally received <65% of their daily energy
needs and of these patients, 48% (n = 15) used the enteral route for
<1 wk.

A full 29% of patients (n = 9) died before 1 wk of ENT, and 12.9%
(n = 4) suffered breaks in enteral feeding due to complications or
hospital procedures. A mixed diet (oral + enteral) was received by
9.6% of patients (n = 3). No patient used supplemental parenteral
nutrition. In accordance with the national recommendations, all
patients started ENT early, between 24�48 h after achieving hemo-
dynamic stability [16]. Polymeric formulas were used for 99.1% of
patients (n = 111), all of which had hypercaloric and hyperprotein
characteristics.

The main complications during hospitalization were arterial
oxyhemoglobin hyposaturation (n = 92; 82.1%), cardiorespiratory
arrest (n = 54; 48.2%), shock (n = 51; 45.5%), and renal failure dur-
ing hemodialysis (n = 45; 40.2%). The main drugs used during hos-
pitalization were antibiotics (n = 111; 99.1%), anticoagulants
(n = 107; 95.5%), and corticosteroids (n = 83; 74.1%; Table 2).
Mechanical ventilation (89.3%) and supplemental oxygen (67.9%)
were also recorded.

The use of the prone position impacted nutritional therapy. In
general, patients in the prone position presented lowered amounts
of kcal/kg of body weight, protein/kg of body weight, percentage of
diet adequacy, and total caloric value (Table 3). The mean differen-
ces adjusted for sex and age between the groups were for kcal/kg
(beta: �8.0; 95% CI, �10.3 to �5.7), protein/kg (beta: �0.5; 95% CI,
�0.6 to �0.3), dietary adequacy percentage (beta: �27.5; 95% CI,
�36.1 to �19.0), and total caloric value (beta: �458.1; 95% CI.
�614.0 to �302.3).

Patients who died presented lower average maximum kcal/kg
of body weight, protein/kg of body weight, percentage of diet ade-
quacy, and total dietary caloric values than patients who were dis-
charged from the hospital (Table 4). Average differences adjusted
for sex and age between the groups were kcal/kg (beta: �5.5; 95%
CI, �9.5 to �1.5), protein/kg (beta: �0.3; 95% CI, �0.6 to �0.02),



Table 2
Drug therapy, respiratory therapy, and complications during hospitalization

n %

Complications during hospitalization
Cardiorespiratory arrest 54 48.2
Sepsis 26 23.2
Hyposaturation 92 82.1
Pneumonia 25 22.3
Shock 51 45.5
Acute coronary syndrome 20 17.9
Acute renal failure or hemodialysis 45 40.2

Drug therapy during hospitalization
Use of anticoagulant 107 95.5
Antibiotic 111 99.1
Oseltamivir 27 24.1
Corticosteroids 83 74.1
Azithromycin 83 74.1
Ivermectin 21 18.8
Hydroxychloroquine 35 31.3

Respiratory support
Mechanical ventilation 100 89.3
Supplementary oxygen supply 76 67.9
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dietary adequacy percentage (beta: �14.9; 95% CI, �29.6 to �0.15),
and total caloric value (beta: �420.7; 95% CI, �675.0 to �166.4).

The association between death and ENT data adjusted for con-
founding factors was evaluated (Table 5). Patients on an enteral
diet of �25 kcal/kg of weight/d presented with a lower OR com-
pared with patients who did not reach at least 25 kcal/kg of
weight/d (OR: 0.14; 95% CI, 0.02�0.86). In addition, patients on an
enteral diet of �1.2 protein/kg of weight presented with a lower
OR compared with patients who did not reach at least 1.2 pro-
tein/kg of weight/d (OR: 0.10; 95% CI, 0.01�0.97). Percentage of
diet adequacy was not associated with death.

Discussion

The results of this study show that the population affected by
COVID-19 in this study were mostly elderly, male, and had systemic
arterial hypertension. The findings corroborate research conducted in
China, the United States, and Italy describing the profile of patients
hospitalized for COVID-19 during the first wave of infections [18�20].

A systematic review composed of 45 studies evidenced a prolonged
hospitalization period for this pathology during the year 2020, with a
median ranging from 4 d to 53 d in China and 4 d to 21 d in countries
other than China. Data from eight studies referring to the length of hos-
pital stay in the ICU reveal amedian of 6 d to 12 dwithin China and 4 d
to 19 d outside of China [21]. The data characterizing samples and
lengths of hospital stay are similar to those from other countries,
strengthening the comparisons with our findings.

Our results regarding enteral nutritional support showed that
most of the individuals studied received inadequate caloric input.
Pironi et al. [22] showed that the more dependent patients are on
invasive oxygen support, the worse the energy adequacy is, and
Table 3
Differences in nutritional therapy according to prone position performance

Characteristics of nutritional therapy Use of prone positio

No (n = 58)

kcal/kg of weight 23.4 (5.7)
Protein/kg of weight 1.4 (0.4)
Percentage of diet adequacy 88.3 (20.7)
Total caloric value, kcal 1416.1 (395.9)
Carbohydrate, % 43.2 (1.9)
Protein, % 24.1 (3.1)
Lipids, % 32.8 (1.2)

*Linear regression adjusted for sex and age. Bold values are statistically significant.
both their and our studies revealed suboptimal intakes compared
with the recommendations of European Society for Clinical Nutri-
tion and Metabolism and BRASPEN [11,12]. The energy and protein
offered in Italian research presents a prescription of 26.5 kcal/kg/d
and 1.1 g/protein/kg/d [22]; thus, offering more energy and less
protein than our findings.

Patients in the supine position received more calories and protein
per kilogram of body weight, revealing the difficulties faced by the
nutrition service in feeding patients in the prone position. A study in
Spain evaluated adverse nutritional effects on patients in the prone
position. Of the 33 patients analyzed, 29 received enteral nutrition
without complications and only four patients presented with vomiting.
However, the study did not report quantitative data on the prescribed
diet [23]. La Fuente et al. [24] found no significant volume differences
in enteral nutrition-infused patients in the prone position compared
with patients in the supine position. These findings do not corroborate
those from our study. Aguila et al. [25] emphasizes the use of routine
supplemental parenteral nutrition for patients in the prone position
who are unable to reach the planned energy goal. The authors also
highlight the importance of using parenteral nutrition to minimize the
risk of probe displacement during pronationmaneuvers.

Our sample followed the protocol guidelines for pronation,
keeping the patient in reverse Trendelenburg at 20°, and following
the enteral diet breaks recommended before and after performing
the prone maneuver, in addition to maintaining a trophic diet
throughout the pronation period [12,26]. The prone position gen-
erates a change in respiratory mechanics and benefits patients
with SARS through improved oxygenation [26] despite studies
revealing the challenge of properly and safely feeding these indi-
viduals. A recent publication by the American Society for Paren-
teral and Enteral Nutrition [27] compared different strategies for
patients in the prone position: Routine gastric waste, tube posi-
tioning, and use of prokinetics. The authors suggested that the gas-
tric residual volume should not be measured routinely in critically
ill patients [28], and emphasized that the tube may be located in
the stomach or small intestine because for patients in rotational
therapy, its location does not alter the risk of microaspiration [29].

The use of prokinetic agents should be considered to accelerate gas-
tric emptying and prevent vomiting [30], and hospital services rou-
tinely use prokinetics with all pronated patients. Reignier et al. [31]
concluded that enteral nutrition is poorly tolerated in critically ill
patients receiving invasive mechanical ventilation in the prone posi-
tion, suggesting a reduction in infused volumewhile the patient is pro-
nated. Data from the beginning of the outbreak in China revealed a
high mortality rate among individuals who were severely affected by
the disease. Hospital mortality was 97% in patients who progressed to
mechanical ventilation, which may reflect the greater proportion of
patients admitted in the early stages of the outbreak whowere already
severely affected [32].

In another report from Wuhan, mortality was 62% for critically
ill patients infected with COVID-19 and 81% among patients
n Beta* 95% confidence interval

Yes (n = 54)

14.9 (6.4) �8.0 �10.3 to �5.7
0.9 (0.4) �0.5 �0.6 to �0.3

59.1 (24.4) �27.5 �36.1 to �19.0
955.8 (417.0) �458.1 �614.0 to �302.3
43.0 (2.7) �0.2 �1.1 to 0.7
24.2 (4.7) 0.1 �1.4 to 1.7
32.9 (2.3) 0.1 �0.6 to 0.8



Table 4
Differences in nutritional therapy according to outcome

Characteristics of nutritional therapy Outcome Beta* 95% confidence interval

Hospital discharge (n = 14) Death (n = 98)

kcal/kg of weight 23.8 (5.1) 18.7 (7.5) �5.5 �9.5 to �1.5
Protein/kg of weight 1.4 (0.3) 1.2 (0.5) �0.3 �0.6 to �0.02
Percentage of diet adequacy 86.6 (15.7) 72.5 (27.7) �14.9 �29.6 to �0.15
Total caloric value, kcal 1562.1 (341.9) 1141.6 (458.4) �420.7 �675.0 to �166.4
Carbohydrate, % 43.2 (1.7) 43.1 (2.4) �0.2 �1.5 to 1.2
Protein, % 24.0 (2.8) 24.1 (4.1) 0.2 �2.1 to 2.4
Lipids, % 32.8 (1.0) 32.9 (1.9) 0.1 �1.0 to 1.1

*Linear regression adjusted for sex and age. Bold values are statistically significant.

Table 5
Association between death and adequacy of nutritional therapy

Adequacy of nutritional therapy Outcome Odds ratio* 95% confidence interval

Hospital discharge Death

kcal/kg of weight
<25 kcal/kg of weight/d 6 (42.9%) 77 (78.6%) Reference
�25 kcal/kg of weight/d 8 (57.1%) 21 (21.4%) 0.14 0.02�0.86
Protein/kg of weight
<1.2 protein/kg of weight/d 3 (21.4%) 46 (46.9%) Reference
�1.2 protein/kg of weight/d 11 (78.6%) 52 (53.1%) 0.10 0.01�0.97
Percentage of diet adequacy
<80% of goal 6 (42.9%) 53 (54.1%) Reference
�80% of goal 8 (57.1%) 45 (45.9%) 0.54 0.84�3.51

*Logistic regression adjusted for sex, age, systemic arterial hypertension, cardiorespiratory arrest, shock, acute renal failure or hemodialysis, use of corticosteroids during hos-
pitalization, use of prone position, and mechanical ventilation. Bold values are statistically significant.
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requiring invasive ventilator support [33]. These data are similar to
our findings on lethality. Our study found an association between
protein and energy supply inadequacies and mortality risk. A study
carried out with patients on enteral nutrition compared achieve-
ment of energy and protein goals and mortality, and showed that
patients on enteral nutrition for >7 d and receiving higher daily
amounts of proteins and calories per kilogram also presented with
a lower mortality rate compared with patients with a less than
adequate protein supply [34]. These data corroborate our findings,
emphasizing the importance of optimizing the protein and ener-
getic supply during enteral nutrition.

In a recent publication, de Watteville et al. [35] bring forward the
association between nutritional parameters and the prognosis and out-
come of patients hospitalized with COVID-19. A reduction in food
intake before hospitalization as predicted by physicians during hospi-
talization is directly associated with worsening clinical outcomes.
Thus, our findings note a high percentage of mortality, demonstrating
the level of morbidity and mortality of the patients who sought medi-
cal help. This severity is directly related to hemodynamic instability,
which is one of the main reasons for suspending food or feeding a tro-
phic diet. Therefore, the malnutrition noted in our findings, in addition
to being associated with the prone position, is also related to the sever-
ity of the disease.

This research brings contributions to the scientific community
regarding the importance of nutritional assistance for patients
infected with COVID-19 and the importance of monitoring enteral
nutrition with the goal of achieving protein and energy targets
that can minimize COVID-19’s intensified catabolism while avoid-
ing a worsening prognosis.

Due to the absence of a nutritionist on the frontline at the study
site during the peak of the pandemic in 2020, the anthropometric
data used in the present study were based on electronic medical
records, which is the study’s principal limitation. Further studies
are needed to optimize strategies and validate protocols involving
nutritional assistance when combating COVID-19.
Conclusions

Our research confirms the importance of individualized therapeutic
monitoring of enteral nutrition in individuals infected with COVID-19.
A prolonged hospital stay and the pathophysiology of the disease lead
to a state of nutritional depletion that compromises the patient’s prog-
nosis. The use of the prone position affected nutritional therapy in gen-
eral and by body weight, patients in the prone position presented with
lower maximum kcal/kg, protein/kg, percentage of diet adequacy, and
total caloric values. Patients who died had lower average maximum
kcal/kg, protein/kg, percentage of diet adequacy, and total caloric val-
ues compared with patients who survived and were discharged. There
was an association between inadequacies in protein and energy supply
with the riskmortality.
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