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Abstract 
Background: The objective of the present study was to evaluate during one 
year the total delivery of volume, calories, and proteins and compare them with 
the total prescribed to ICU patients using ENT (Enteral Nutrition Therapy) ex-
clusively. Methods: Data on the prescribed or infused volume, calories, and 
protein, as well as their respective needs for each individual, were collected. 
Anthropometric parameters and age data were also collected from the medical 
records of 41 patients admitted to the intensive care unit. Results: Prescribed 
versus infused enteral diet volume was presented in 5 weeks which corresponds 
to the maximum duration of ICU treatment. Regarding sampling, the majority 
corresponded to elderly people (>64 years old) and males (63.4%). The total 
average prescribed was 719.2 mL of enteral diet on an average of 649.7 mL de-
livered. In addition, there was no significant difference between the prescribed 
and delivered volume, caloric value, and protein content of the diet only in the 
last week of hospitalization, which corresponded to the range of 29 - 36 days. 
Several factors make it difficult to reach the patient’s caloric and protein rec-
ommendations. Most of the reasons are not recorded, corresponding to 57.1%, 
indicating the difficulty of assessing the inadequacy of the prescribed and deli-
vered volume. Conclusion: To our knowledge, this is the first time that a pre-
scription vs. delivery assessment has been carried out for patients in the Brazil-
ian Midwest. In addition, although our research is a difficulty reported world-
wide (in most hospitals), we also provide opportunities for how the problem 
was solved in our case, which may contribute to other cases. 
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1. Introduction 

Enteral nutritional therapy (ENT) refers to the system of supplying nutrition di-
rectly into the gastrointestinal tract (GIT) when patients have malnutrition or 
high nutritional risk, even if they present with a functional gastrointestinal tract 
and are unable to meet nutritional needs orally [1].  

Patients diagnosed with critical illnesses are admitted under extreme physio-
logical and metabolic stress, as well as a systemic inflammatory response, which 
is an inflammatory reaction triggered by the body in the face of any infectious or 
non-infectious aggression. These diseases increase the susceptibility to malnutri-
tion and infection due to the intense state of catabolism (division of biomole-
cules into smaller particles), resulting in a long recovery period as well as high 
morbidity and mortality rates [2] [3]. A critical patient’s prognosis is directly 
connected to adequate nutritional support—the supply of nutrients, especially 
calories and proteins, which is essential to reduce the incidence of hospital mal-
nutrition and improve the proper immune response and muscle loss, leading to 
proteolysis (protein degradation by enzymatic hydrolysis), enabling morbidity 
and mortality reduction. In this way, the nutritional strategy chosen can directly 
impact the patient’s quality of life and often be decisive in the treatment of the 
disease related to hospitalization [2] [4] [5] [6]. 

Some of the main objectives of ENT are to prevent nutritional deterioration in 
patients, corroborate clinical results, and support adjuvant therapies [7]. Fur-
thermore, in some cases, the early and adequate detection of malnutrition in 
hospitalized patients, particularly in intensive care units (ICU), plays a funda-
mental role in patient management. Early ENT is one of the most important ap-
proaches for optimal nutritional support in ICU patients [8] [9], especially when 
patients have one or more of the following clinical conditions: pre-existing se-
vere malnutrition or oral intake of less than 50% of energy and/or protein re-
quirements, as well as when the patient does not present stable conditions [10]; 
uses of mechanical ventilation [11]; or specific cases of surgical or medical 
treatment [7]. After evaluating the patient, the individualized nutritional pre-
scription is a fundamental step in starting the ideal treatment and must be ac-
companied and monitored daily and readjusted according to the clinical evolu-
tion [9] [12]. 

The literature recommended that early and adequate ENT present satisfactory 
results in the clinical condition of patients, resulting in a reduction in the infec-
tion rate, hospital stay, and health costs [9] [13] [14] [15] [16]. The advantages 
of early and adequate enteral nutrition were confirmed by Lu et al. [17], who 
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evaluated early enteral nutrition in patients receiving extracorporeal membrane 
oxygenation. The authors found that there was a significant reduction in hospit-
al mortality of patients when compared to patients with delayed enteral nutri-
tion, with 52.8% of patients surviving on early nutrition versus only 20.7% on 
delayed nutrition. Furthermore, intolerance to enteral nutrition was 36.1% for 
early administration and 82.6% for delayed administration. 

Nutritional monitoring in critically ill patients aims to ensure that adequate 
nutritional support is chosen and provided as planned and prescribed, ensure 
that estimated energy and protein needs are met, avoid or detect any possible 
complications early, and assess the response to feeding to detect specific electro-
lyte or micronutrient deficiencies in patients at risk due to special losses (e.g., 
drains, renal replacement therapy) or pathologies (e.g., major burns) [18]. Given 
the variability and unforeseen events that occur in the intensive care unit (ICU) 
during the follow-up of patients using ENT [19], this study aimed to evaluate the 
delivered volume, calories, and proteins and compare the total delivered volume 
with that prescribed for ICU patients using ENT exclusively for 12 months. 

2. Material and Methods 
2.1. Ethical Guidelines 

The project was approved by the Research Ethics Committee of Goiano Instituto 
Federal Institute (protocol no. 4, 944, 240). The research protocol was based on 
the provisions of national and international ethical standards for human re-
search following the Declaration of Helsinki and Resolution 466/2012 of the Na-
tional Health Council. 

2.2. Study Design 

This was a quantitative, retrospective, descriptive, observational study of adult 
patients using ENT exclusively and hospitalized in the ICU of a philanthropic 
hospital (Rio Verde City, Goiás, Brazil). A retrospective observational design 
was used to evaluate the frequency with which enteral nutrition exposures occur 
in different groups of patients and whether the system adopted by the hospital is 
positive, meeting the nutritional needs of patients. 

Data were collected using a secondary system with complete medical records. 
In the intentional non-probabilistic sample, patients of both sexes, adults (over 
18 years old) admitted to the ICU with different diseases and nutritional needs, 
exclusively submitted to ENT, and were hospitalized in the ICU with a stay 
longer than 24 hours between January and December 2021 were included. All 
patients who met the inclusion criteria defined in the work were included in the 
research. The information collected included the volume, calories, and proteins 
prescribed and administered, as well as reasons for suspending or interrupting 
ENT. 

The database exclusion criteria were records of patients younger than 18 years 
of age; those who received concomitant oral and/or parenteral diet; those who 
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did not have their fundamental anthropometric measurements taken; those who 
died or were transferred within 24 hours; those who did not have enough infor-
mation about volume, calories, and protein prescribed and administered for at 
least one week of ICU stay; and those who received mixed nutritional therapy 
(enteral + parenteral). 

Adult patients were classified according to BMI using the WHO classification 
(1998) as lean or underweight (<18.5), eutrophic (18.5 - 24.9 kg/m2), overweight 
or pre-obese (25.0 - 29.9 kg/m2), grade I obesity (30.0 - 34.9 kg/m2), grade II ob-
esity (35.0 - 39.9 kg/m2), and severe or grade III obesity (≥40.0 kg/m2). Based on 
BMI, elderly patients (>60 years) were classified as underweight (<22 kg/m2), 
eutrophic (22 - 27 kg/m2), or overweight (>27 kg/m2) [20]. These results were 
classified in the number of patients who fit each nutritional classification by the 
total number of patients × 100 to obtain the value in percentage. 

2.3. General Principles of Nutrition 

All patients received commercially available standardized enteral nutrition for-
mulas. The products comprising polymeric formulas were routinely prescribed 
at this hospital, which contained 1 kcal/mL of energy (16% proteins, 35% lipids, 
and 49% carbohydrates).  

The start of enteral feeding was encouraged no later than 24 h after patient 
admission using standard isomolar polymeric commercial formulas, starting 
with 50% of previously prescribed nutritional requirements and progressing as 
tolerated by the patient while monitoring gastrointestinal intolerance, hemody-
namic instability, and metabolic disturbances [21].  

The caloric target for each participant was estimated based on the ideal body 
weight as 30 kcal/kg of the ideal body weight for men and 25 kcal/kg of the ideal 
body weight for women, and the protein requirements as 1.2 g/kg of ideal body 
weight on the day 0.  

The water balance was calculated by the doctor, and rigorously performed in 
all patients admitted to the ICU, through the sum of infused and eliminated liq-
uids performed at the end of each 12-hour shift by nursing technicians. The cal-
culations and the total outcome of the water balance are performed by the nurse 
every 24 hours. 

Hospital practices that increase patient ill exposure such as indirect calorime-
try to calculate daily requirements were avoided due to the patient’s health con-
ditions. 

The enteral diet management approach was performed continuously through 
a closed system with an infusion pump, using industrialized formulas to meet 
the daily energy and protein requirements based on the parameters established 
for individualized diagnosis by the nutritional team. All evaluations in the study 
took place after the patients’ hospitalization (considered the second day of inges-
tion) and were followed up daily until the patients were discharged (last day of 
the experiment, suspension of exclusive enteral therapy, discharge from the ICU, 
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or death). Volume adequacy was determined by comparing the volume of the 
enteral diet prescribed and administered in the last 24 hours, based on Equation 
(1). 

( ) infused volumeInfused volume adequacy % 100
prescribed volume

= ×           (1) 

2.4. Nutritional Support Follow-Up 

Information on the date of ICU admission, disease type (which was divided into 
the main reason for admission to the ICU and secondary reasons for admission), 
age, sex, knee height (cm), recumbent height (cm), arm circumference (cm), 
weight (kg) on the first day of care and every 10 days (weight was obtained using 
bed scales available at all ICU beds), calculated body mass index (BMI), volume 
(mL), calories and protein (required, prescribed, and administered) of the enter-
al formula, start date and duration of ENT, and complications of patient hospi-
talization were all collected through the Conect System and Nursing Care Sys-
tematization.  

The main reason for admission to the ICU and secondary reasons for admis-
sions were used to verify the frequency of diseases that caused (primary or sec-
ondary) the reasons for hospitalization and expressed in percentage of frequen-
cy. 

2.5. Statistical Analysis 

The results were treated by analysis of variance (ANOVA) and t-Student test, 
using the Statistica 5.0 software (Statsoft, USA). Statistical analysis was performed 
considering a statistical significance (a) set at p < 0.05. Data were expressed as 
mean ± standard deviation.  

3. Results and Discussion 

From January to December 2021, 103 patients were admitted to the ICU and re-
ferred to the emergency room, operating room, or hospital ward, presenting 
with a diagnosis of malnutrition due to a previous severe loss of appetite. A total 
of 60.1% of the patients were excluded from the present study because they 
stayed less than 24 hours in the ICU (17.47%) and used an oral diet (20.38%), 
special diet (16.50%), or parenteral diet (5.82%). The study sample consisted of 
41 hospitalized patients (26 patients aged > 60 years) in an intensive care unit 
using exclusive enteral nutritional therapy. Table 1 presents the mean weight, 
age, and days of hospitalization in relation to the sex of patients evaluated in the 
present study. 

The sample studied (range from 24 to 90 years) consisted mostly of male pa-
tients (63.4%) with an average age of 66.3 years, while 36.6% of the sample were 
women with a mean age of 64 years. The number of hospitalization days was 19 
and 21 for men and women, respectively. 

Figure 1(a) shows the primary reason for ICU admission reported in the  
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Table 1. Mean of age, weight, and days of hospitalization in relation to the gender of 
the patients from the intensive care unit (n = 41). 

Variable Male Female General 

Sample (%) 63.4 36.6 - 

Age (years) 66.3 ± 15.6 64.0 ± 15.2 65.6 

Knee height (cm) 49.63 ± 2.50 45.56 ± 1.97 48.05 ± 3.04 

Arm circumference (cm) 28.88 ± 5.64 28.50 ± 6.58 28.73 ± 5.91 

Weight (kg) 62.5 ± 16.5 62.7 ± 16.4 62.6 

Days of hospitalization 18.8 ± 12.4 20.2 ± 12.1 9.4 

Mean ± standard deviation. 
 
patient chart, whereas Figure 1(b) shows secondary reasons for ICU admission 
reported in the patient chart. This was because some patients demonstrated the 
occurrence of more than one pathology according to the accessed medical records. 
The main pathologies reported in ICU patients were pneumonia (broncho- 
aspiration, nosocomial, associated with mechanical ventilation, unspecified bac-
teria, and community), arterial hypertension, and diabetes mellitus, problems 
associated with post-covid infection, cancer, and kidney disease. 

Patients received three types of discharge: transfer to another health unit to 
continue medical treatment (24.3%), discharge to the ward due to improvement 
of the clinical condition but to continue medical treatment (19.5%), or death 
(56.2%) by the occurrence of septic shock (19.0%), renal failure (12.1%), cardi-
ogenic shock (9.7%), respiratory failure and respiratory cardiac arrest (4.8%), 
and severe acute respiratory syndrome and acute hemorrhage (2.4%).  

The percentage of ICU patients who died in the present study (56.2%) was 
higher than what had been reported by Saand et al. [22] who evaluated patients 
hospitalized for COVID-19 (n = 495) and found that approximately 24% died. 
However, it is necessary to point out that in the present study, 63% of the eva-
luated patients were elderly. Elderly individuals are more susceptible to hospita-
lization or avoidable complications, especially in cases of pre-existing chronic 
diseases [23]. Among the vulnerabilities of individuals over 60 years of age, the 
presence of diseases such as chronic lung, liver, or kidney diseases, diabetes mel-
litus, and obesity is common, in addition to the fact that they have a depressed 
immune system and a high risk of acquiring infection [24]. The ideal approach 
in these cases is to strengthen primary health to avoid hospitalizations or com-
plications and promote healthy aging using preventive medicine [25]. 

Figure 1(c) and Figure 1(d) present the classification of the nutritional status 
of the ICU patients. Among adult patients, 28.5% were classified as normal 
weight and obesity class II, 21.4% were underweight, 14.2% were overweight, 
and 7.1% were in obesity class I, whereas among elderly patients, 48.1% were 
classified as normal weight, 29.6% were overweight, and 22.2% were under-
weight. 
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(a) 

 
(b) 

 
(c) 
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(d) 

Figure 1. (a) Primary reason for ICU admission evaluated in the presented study, (b) Secondary rea-
sons for ICU admission evaluated in the presented study, (c) classification of the nutritional status of 
the patients from intensive care unit, and (d) comparison of the nutritional status of the patients from 
intensive care unit at the time of administration and hospital discharge (n = 41). 

 
Although the prevalence of malnutrition in ICU patients can reach up to 30% - 

80% [26] [27] [28], in the present study, 21.4% and 22.1 % of the adult and el-
derly patients, respectively, were evaluated as underweight. Even so, malnutri-
tion in critically ill patients in general, has been a concern for the team, as it is 
associated with a higher mortality rate than the length of stay in the ICU, espe-
cially in elderly patients with pre-existing comorbidities (diabetes, hypertension, 
obesity, etc.) [29]. 

In addition, in underweight ICU patients, the caloric and protein targets of 
the prescribed diet, whether orally or enterally, are difficult to achieve, conse-
quently increasing the nutritional, disease, and inflammation risks and making 
recovery difficult [27]. 

In the present study, almost 30% and 50% of elderly and adult patients, re-
spectively (Figure 1(c)), were classified as overweight/obese, this result was al-
most twice as high as the worldwide prevalence of overweight/obesity reported 
in the literature (approximately 20%) [30]. However, the values demonstrated in 
the present study were lower than those reported by Osuna-Padillha et al. [10] 
(approximately 87%) for COVID-19 critically ill patients. Obesity has been asso-
ciated with chronic diseases such as type 2 diabetes, hypertension, dyslipidemia, 
liver and kidney diseases, sleep apnea, and hypoventilation syndrome [31], and 
some of these diseases were reported as pathologies in the medical records (Figure 
1(a) and Figure 1(b)). The literature has discussed that the occurrence of over-
weight and obesity in ICU patients is a paradox: while it may have a “protective” 
effect compared to patients with normal or underweight BMI, it may also in-
crease the risk of respiratory and cardiovascular complications, and infections, 
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in addition to being associated with negative attitudes related to the social stigma 
of obesity and the lack of infrastructure and logistics in hospitals to care for pa-
tients living with overweight/obesity [30] [31] [32] [33]. 

Figure 1(d) shows a comparison of the nutritional status of patients in the 
intensive care unit at the time of administration and hospital discharge. Most 
ICU patients maintained their nutritional status at hospital discharge as com-
pared to hospital admission (78.5% and 85.1% for adult and elderly patients, re-
spectively).  

On the other hand, 14.3% and 11.1% of adult and elderly patients, respective-
ly, had a worse nutritional status at hospital discharge than those at hospital ad-
mission. The problem with this worsening nutritional status is that, although it 
is a simplistic assessment of decreased body weight in ICU patients, it is usually 
associated with accelerated loss of muscle mass regardless of the nutritional sta-
tus of hospitalized patients, especially those who are bedridden [34]. Therefore, 
nutritional intervention plays an important role in muscle catabolism by reduc-
ing or reversing the loss of muscle mass or maintaining the nutritional status of 
the patient, reducing pressure injuries, and improving signs of nutrient defi-
ciency [35]. 

Table 2 presents the prescribed and administered volumes of ENT for the 
ICU patients evaluated in the present study. The maximum hospitalization du-
ration of ICU patients was 5 weeks, and the participants of this study were allo-
cated into groups according to hospitalization duration, with group I staying 
from 1 to 7 days, group II from 8 to 14 days, group III from 15 to 21 days, group 
IV from 22 to 28 days, and group V from 29 to 36 days. 

Reports from the literature indicate that ICU patients using ENT end up re-
ceiving a smaller volume of diet and, consequently lower caloric and protein in-
take than desirable/prescribed [36]. In the first four weeks of hospitalization, 
there was a significant difference between the volume of ENT prescribed and 
infused, as well as calories and proteins (Table 2). There was no significant dif-
ference between what was prescribed and what was administered only in the last 
week of hospitalization (Group V). The average ENT-administered volume  

 
Table 2. Mean prescribed and administered volume of enteral diet in patients from intensive care unit. 

Group 
Hospitalization 

days 
Patients 

Age 
mean 

(years) 

BMI 
mean 

Enteral diet  
volume (mL) Administrated 

volume (%) 

Enteral diet  
calories (kcal) Administrated 

calorias (%) 

Enteral diet  
proteins (g) Administrated  

proteins (%) 
Prescribed Administrated Prescribed Administrated Prescribed Administrated 

I 1-7 41 65.4 25.1 683.2a ± 203.0 597.4b ± 317.0 87.44 1078.8a ± 304.5 974.5b ± 475.5 90.33 51.6a ± 18.9 46.7b ± 25.3 90.50 

II 8-14 20 60.4 23.7 820.8a ± 204.4 796.1b ± 319.5 96.99 1086.5a ± 306.9 980.8b ± 479.0 90.27 52.0a ± 19.0 47.0b ± 25.5 90.38 

III 15-21 6 56.5 22.7 724.2a ± 207.9 648.0b ± 309.5 89.48 1086.8a ± 311.9 972.7b ± 464.3 89.50 51.8a ± 19.4 46.4b ± 24.8 89.58 

IV 22-28 2 75.5 20.7 733.3a ± 212.7 665.1b ± 315.5 90.70 1097.8a ± 319.1 977.7b ± 473.4 89.06 52.1a ± 19.9 46.6b ± 25.2 89.44 

V 29-36 1 67 24.7 725.0a ± 108.9 708.6a ± 254.7 97.74 1087.5a ± 163.5 1062.9a ± 382.1 97.74 55.8a ± 8.3 54.6a ± 19.6 97.85 

General mean 41 65.4 25.1 719.2a 653.0b 90.80 1087.48 993.72 91.38 52.66 48.26 91.64 

Mean ± standard deviation (SD) Different letters indicate statistical differences according to Student’s t-test (P < 0.05). 
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increased from 87% to 91% over 36 days in ICU patients, while the difference 
between the ENT-prescribed and -infused volumes was 66 mL, with a statistical 
difference between them. These values are close to those reported by Heyland et 
al. [37] who proposed a protocol for enteral nutrition based on daily volume 
goals, as observed in the hospital evaluated in the present study. 

In the first week of hospitalization, it is very common to not reach the average 
prescribed dose for ENT, regardless of the patient, hospital, or technical team. 
Furthermore, according to Preiser et al. [38] the prescription should be calcu-
lated to deliver the full amount of calories only 4 - 7 days after admission, espe-
cially to avoid gastrointestinal intolerance, such as vomiting, increased gastric 
residual volume, sudden abdominal pain, distension, gastrointestinal paralysis, 
or increased abdominal pressure. 

In the present study, regardless of the evaluated group (with regards to the 
length of stay in the ICU), the percentage of enteral diet administered was al-
ways greater than 87%. This value was close to that reported by Lakenman et al. 
[39] in patients (n = 150, mean age = 64 years, and BMI from 28 to 30 kg/m2) 
who received protein-rich polymeric formulas (when macronutrients were present 
in their intact form, mainly proteins). These authors found that 98% of the pre-
scribed volume was administered on the 4th day and 96% of the prescribed vo-
lume was administered on the 10th to the 14th day). 

Rives-Lange, Zimmer, Merazka, Carette, Martins-Bexinga, Hauw-Berlemont, 
Guerot, Jannot, Diehl and Czernichow [26] reported that 79% of patients have 
prolonged malnutrition due to hospitalization stay in the ICU. In the present 
study, approximately 22% of the patients were underweight on admission and 
~81% of them maintained their nutritional status, while ~12% had a worsening 
nutritional status, which could be related to the question of inadequate intake of 
nutrients combined with the increase in body metabolism caused by the diseases 
that led the patient to hospitalization is one of the main nutritional risk factors 
[40].  

In the present study, although the volume of the diet was the lowest compared 
to the other groups, ~90% of the calories were administered to the group I, fol-
lowing the recommendations of the American Society for Enteral and Parenteral 
Nutrition (ASPEN), which indicates that if the digestive tract is viable and the 
patient hemodynamically stable, enteral nutrition should reach 50% to 65% of 
energy needs within 48 to 72 h of hospitalization [1]. Hartl et al. [41] found that 
in the first 96 hours, an amount less than 30% of the caloric goal was provided, 
and the administration remained inadequate until the 11th day of hospitaliza-
tion, increasing the risk of death in patients admitted to the ICU in the first 30 
days. 

The significant differences observed between the volume, caloric value, and 
protein content prescribed and administered in groups I, II, III, and IV (from 1 
to 28 days) found in the present study (Table 2) may have been caused by nu-
merous factors. In the present study, upon finding a percentage of administra-
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tion of the prescribed enteral diet <100%, we resorted to medical records to bet-
ter understand this issue. However, the medical records demonstrated a record-
ing failure by the care team who did not correctly report the interruption of 
supply of the diet or incorrectly reported the volume infused (found in 57.1% of 
the medical records) (Figure 2(a)). 

In addition, not administering the prescribed enteral diet was justified by 
health professionals because of the need to interrupt, allowing them to perform 
procedures such as computed tomography, tracheostomy, radiography, and tube 
change (25.6%); gastrointestinal intercurrences such as the occurrence of diarr-
hea (9%); removal of tube by the patient or by the team due to carelessness (6%); 
and suspensions by medical order in case of therapeutic limitation (0.8%). 

To reduce the occurrence of this issue of non-registration of the complications 
of non-administration of the prescribed enteral diet, it is very important to carry 
out training with a multidisciplinary team as the nutritional risk results in a 
longer hospitalization time. It is due to the prolongation of the symptoms and  
 

 
Figure 2. (a) Reasons for not administering or discontinuing the administra-
tion of enteral diets for ICU patients and (b) Percentage of patients who 
achieved values above 80% of prescribed and infused protein caloric needs. 
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consequences related to the disease that led to hospitalization, as well as a greater 
occurrence of muscle atrophy due to age and physical inactivity, since in most 
cases the patients are bedridden [42].  

Although the number of unrecorded occurrences was high in the present 
study, when evaluating the reasons for not administering or for discontinuing 
the ENT that was performed continuously in patients, it was possible to observe 
a low percentage of feeding intolerance (9% of diarrhea). Ma et al. [43] con-
cluded in their review that although intermittent feeding delivers more calories 
to the ill patient, it ends up being responsible for a higher percentage of inter-
currences regarding feeding intolerance such as incidence of high gastric volume 
and aspiration. On the other hand, continuous ENT has been associated with an 
incidence of vomiting and constipation rate [43] [44] 

Figure 2(b) demonstrated that only 26.6% of ICU patients were planned to 
receive ENT resulting in acaloric value above 80% of the recommended daily 
value and only 19.5% of ICU patients received, which was lower than what had 
been reported by Osuna-Padilha et al. [10] who reported from 90% of ICU pa-
tients receiving more than 80% of the energy and protein requirements. A re-
trospective study evaluated the electronic medical records of patients admitted 
from September 2016 to April 2017 in a cancer hospital in Juiz de Fora city (Mi-
nas Gerais, Brazil). The results showed that 95.8% of the patients used a poly-
meric, normoproteic, and normocaloric enteral diet with fibers (1.23 kcal/mL), 
with infusion via nasoenteric tube, jejunostomy, and nasogastric tube. The au-
thors concluded that patients did not receive the programmed volume, calories, 
and proteins, with a significant difference being observed between the prescribed 
and infused volumes [45]. 

Although the difference between prescribed/delivered enteral diets in the 
present study did not seem significant, our study demonstrated a high mortality 
rate (56.2% of patients). Yeh et al. [46] indicated that an inadequate supply of 
macronutrients is associated with lower hospital discharge rates, which should 
be further investigated in the hospitals studied. 

In general, when the ENT fails to deliver the necessary nutrients to the pa-
tient, the multidisciplinary team decides to initiate parenteral nutrition (PN). As 
in our work, we wanted to evaluate only ENT alone, patients who received PN 
were excluded from the research (5.82%). However, Alsharif et al. [47] demon-
strated in their systematic review that no significant difference was demonstrat-
ed for the combined use of ENT and PN in the length of hospital stay, hospital 
mortality, length of ICU stay, and duration of mechanical ventilation, but that it 
may contribute to decreasing nosocomial infections and ICU mortality, as well 
as to offering energy and protein needs with no negative effects on other clinical 
outcomes. 

One of the limitations of our work is that although we obtained data from a 
hospital in a location that, to our knowledge, has not yet been reported in the li-
terature using a good period (retrospective of one year), the hospital is not dedi-
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cated to receiving patients of a specific specialty. Thus, our sampling was very 
random, which, although it may demonstrate more of the real condition, made it 
difficult to conclude the data obtained. 

4. Conclusions 

After evaluating the results, it can be stated that the highest prevalence of se-
riously ill patients was found to be elderly men, but the highest average number 
of days of hospitalization was found to be female patients (20.2%). As for the to-
tal calories and proteins infused compared to the patient’s needs, there was no 
significant difference in the last week (from 29 to 36 days), demonstrating satis-
factory results. 

The assistance team’s dietary procedures need to be improved, to reduce the 
recurrences that the study’s findings imply there may be and to achieve an ade-
quate level of infused diet. 

Acknowledgements 

The authors acknowledge financial support from the National Council for 
Scientific and Technological Development (CNPq, Process no. 308489/2020-9), 
FAPEG, CAPES (001), and IF Goiano (Process no. 23218.001839.2023-10 and 
23218.003165.2023-98). 

Institutional Review Board Statement 

The study was conducted following the Declaration of Helsinki, and approved 
by the Ethics Committee) of Goiano Federal Institute (protocol code 4,944,240 
of August 31, 2021), and data collection was carried out only after this approval. 
In this project, it was proposed to waive patient consent to avoid embarrassment 
to former patients and their guardians (as the death rate is high) due to subse-
quent contact between the hospital and them. In this way, data from unidenti-
fied patients was obtained through contact with the hospital. 

Conflicts of Interest 

The authors declare no conflict of interest. 

References 
[1] Boullata, J.I., Carrera, A.L., Harvey, L.,Escuro, A.A., Hudson, L., Mays, A., McGin-

nis, C., Wessel, J.J., Bajpai, S. and Beebe, M.L. (2017) ASPEN Safe Practices for Ent-
eral Nutrition Therapy. Journal of Parenteral and Enteral Nutrition, 41, 15-103.  
https://doi.org/10.1177/0148607116673053 

[2] McClave, S.A., Taylor, B.E., Martindale, R.G., Warren, M.M., Johnson, D.R., Braun-
schweig, C., McCarthy, M.S., Davanos, E., Rice, T.W. and Cresci, G.A. (2016) Guide-
lines for the Provision and Assessment of Nutrition Support Therapy in the Adult 
Critically Ill Patient: Society of Critical Care Medicine (SCCM) and American Society 
for Parenteral and Enteral Nutrition (ASPEN). JPEN. Journal of Parenteral and Ent-
eral Nutrition, 40, 159-211. https://doi.org/10.1177/0148607115621863 

https://doi.org/10.4236/fns.2023.1410056
https://doi.org/10.1177/0148607116673053
https://doi.org/10.1177/0148607115621863


V. P. de Oliveira Junior et al. 
 

 

DOI: 10.4236/fns.2023.1410056 893 Food and Nutrition Sciences 
 

[3] Fetterplace, K., Deane, A.M., Tierney, A., Beach, L.J., Knight, L.D., Presneill, J., Rech-
nitzer, T., Forsyth, A., Gill, B.M. and Mourtzakis, M. (2018) Targeted Full Energy 
and Protein Delivery in Critically Ill Patients: A Pilot Randomized Controlled Trial 
(FEED Trial). Journal of Parenteral and Enteral Nutrition, 42, 1252-1262.  
https://doi.org/10.1002/jpen.1166 

[4] Toledo, D. and Castro, M. (2017) Assessment of the Current Outlook of Nutritional 
Therapy within the Intensive Care Unit. BRASPEN Journal, 32, 297-301. 

[5] Grecco, B.H., Araújo-Rossi, P.A. and Nicoletti, C.F. (2022) Nutritional Therapy for 
Hospitalized Patients with COVID-19: A Narrative and Integrative Review. Journal 
of Intensive Medicine, 2, 249-256. https://doi.org/10.1016/j.jointm.2022.04.004 

[6] Singer, P. (2019) Preserving the Quality of Life: Nutrition in the ICU. Critical Care, 
23, Article No. 139. https://doi.org/10.1186/s13054-019-2415-8 

[7] Nachvak, S.M., Hedayati, S., Hejazi, N., Motamedi-Motlagh, A. and Abdollahzad, H. 
(2018) Nutritional Care and Balance of Energy in Patients Hospitalized in Iranian 
Intensive Care Units. Nutrition Clinique et Métabolisme, 32, 122-128.  
https://doi.org/10.1016/j.nupar.2018.03.003 

[8] Qi, D., Yu, B., Huang, J. and Peng, M. (2018) Meta-Analysis of Early Enteral Nutri-
tion Provided within 24 Hours of Admission on Clinical Outcomes in Acute Pan-
creatitis. Journal of Parenteral and Enteral Nutrition, 42, 1139-1147.  
https://doi.org/10.1002/jpen.1139 

[9] Bischoff, S.C., Austin, P., Boeykens, K., Chourdakis, M., Cuerda, C., Jonkers- 
Schuitema, C., Lichota, M., Nyulasi, I., Schneider, S.M. and Stanga, Z. (2020) ESPEN 
Guideline on Home Enteral Nutrition. Clinical Nutrition, 39, 5-22.  
https://doi.org/10.1016/j.clnu.2019.04.022 

[10] Osuna-Padilla, I., Rodríguez-Moguel, N.C., Aguilar-Vargas, A. and Rodríguez- 
Llamazares, S. (2021) Safety and Tolerance of Enteral Nutrition in COVID-19 Crit-
ically Ill Patients, A Retrospective Study. Clinical Nutrition ESPEN, 43, 495-500. 
https://doi.org/10.1016/j.clnesp.2021.02.015 

[11] Tume, L.N., Valla, F.V., Joosten, K., Jotterand Chaparro, C., Latten, L., Marino, 
L.V., Macleod, I.,Moullet, C., Pathan, N. and Rooze, S. (2020) Nutritional Support 
for Children during Critical Illness: European Society of Pediatric and Neonatal In-
tensive Care (ESPNIC) Metabolism, Endocrine and Nutrition Section Position State-
ment and Clinical Recommendations. Intensive Care Medicine, 46, 411-425.  
https://doi.org/10.1007/s00134-019-05922-5 

[12] Berger, M.M.,Reintam-Blaser, A., Calder, P.C., Casaer, M., Hiesmayr, M.J., Mayer, 
K., Montejo, J.C., Pichard, C., Preiser, J.-C. and van Zanten, A.R. (2019) Monitoring 
Nutrition in the ICU. Clinical Nutrition, 38, 584-593.  
https://doi.org/10.1016/j.clnu.2018.07.009 

[13] Gramlich, L., Hurt, R., Jin, J. and Mundi, M. (2018) Home Enteral Nutrition: To-
wards a Standard of Care. Nutrients, 10, Article No. 1020.  
https://doi.org/10.3390/nu10081020 

[14] Ojo, O. (2015) The Challenges of Home Enteral Tube Feeding: A Global Perspec-
tive. Nutrients, 7, 2524-2538. https://doi.org/10.3390/nu7042524 

[15] Santos, D.C.d., Ataide, C.D.G., Mota da Costa, N., Oliveira Junior, V.P.d. and Egea, 
M.B. (2022) Blenderized Formulations in Home Enteral Nutrition: A Narrative Re-
view about Challenges in Nutritional Security and Food Safety. Nutrition Reviews, 
80, 1580-1598. https://doi.org/10.1093/nutrit/nuab121 

[16] Bechtold, M.L., Brown, P.M., Escuro, A., Grenda, B., Johnston, T., Kozeniecki, M., 
Limketkai, B.N., Nelson, K.K., Powers, J. and Ronan, A. (2022) When Is Enteral Nu-

https://doi.org/10.4236/fns.2023.1410056
https://doi.org/10.1002/jpen.1166
https://doi.org/10.1016/j.jointm.2022.04.004
https://doi.org/10.1186/s13054-019-2415-8
https://doi.org/10.1016/j.nupar.2018.03.003
https://doi.org/10.1002/jpen.1139
https://doi.org/10.1016/j.clnu.2019.04.022
https://doi.org/10.1016/j.clnesp.2021.02.015
https://doi.org/10.1007/s00134-019-05922-5
https://doi.org/10.1016/j.clnu.2018.07.009
https://doi.org/10.3390/nu10081020
https://doi.org/10.3390/nu7042524
https://doi.org/10.1093/nutrit/nuab121


V. P. de Oliveira Junior et al. 
 

 

DOI: 10.4236/fns.2023.1410056 894 Food and Nutrition Sciences 
 

trition Indicated? Journal of Parenteral and Enteral Nutrition, 46, 1470-1496.  
https://doi.org/10.1002/jpen.2364 

[17] Lu, G.-Y., Xu, H., Li, J.-H., Chen, J.-K. and Ning, Y.-G. (2023) Safety and Outcome 
of Early Enteral Nutrition in Patients Receiving Extracorporeal Membrane Oxyge-
nation. Clinical Nutrition, 42, 1711-1714. https://doi.org/10.1016/j.clnu.2023.07.021 

[18] Delsoglio, M., Pichard, C. and Singer, P. (2020) How to Choose the Best Route of 
Feeding during Critical Illness. Clinical Nutrition ESPEN, 37, 247-254.  
https://doi.org/10.1016/j.clnesp.2020.03.019 

[19] Kahn, J.M., Le, T., Angus, D.C., Cox, C.E., Hough, C.L., White, D.B., Yende, S. and 
Carson, S.S. (2015) The Epidemiology of Chronic Critical Illness in the United States. 
Critical Care Medicine, 43, 282-287.  
https://doi.org/10.1097/CCM.0000000000000710 

[20] Lipschitz, D.A. (1994) Screening for Nutritional Status in the Elderly. Primary Care: 
Clinics in Office Practice, 21, 55-67. https://doi.org/10.1016/S0095-4543(21)00452-8 

[21] Martindale, R., Patel, J.J., Taylor, B., Arabi, Y.M., Warren, M. and McClave, S.A. 
(2020) Nutrition Therapy in Critically Ill Patients with Coronavirus Disease 2019. 
Journal of Parenteral and Enteral Nutrition, 44, 1174-1184.  
https://doi.org/10.1002/jpen.1930 

[22] Saand, A.R., Flores, M., Kewan, T., Alqaisi, S., Alwakeel, M., Griffiths, L., Wang, X., 
Han, X., Burton, R. and Al-Jaghbeer, M.J. (2021) Does Inpatient Hyperglycemia Pre-
dict a Worse Outcome in COVID-19 Intensive Care Unit Patients? Journal of Di-
abetes, 13, 253-260. https://doi.org/10.1111/1753-0407.13137 

[23] Wolff, J.L., Starfield, B. and Anderson, G. (2002) Prevalence, Expenditures, and Com-
plications of Multiple Chronic Conditions in the Elderly. Archives of Internal Med-
icine, 162, 2269-2276. https://doi.org/10.1001/archinte.162.20.2269 

[24] Banerjee, D. (2020) The Impact of Covid-19 Pandemic on Elderly Mental Health. In-
ternational Journal of Geriatric Psychiatry, 35, 1466-1467.  
https://doi.org/10.1002/gps.5320 

[25] Rudnicka, E., Napierała, P., Podfigurna, A., Męczekalski, B., Smolarczyk, R. and 
Grymowicz, M. (2020) The World Health Organization (WHO) Approach to Healthy 
Ageing. Maturitas, 139, 6-11. https://doi.org/10.1016/j.maturitas.2020.05.018 

[26] Rives-Lange, C., Zimmer, A., Merazka, A., Carette, C., Martins-Bexinga, A., Hauw- 
Berlemont, C., Guerot, E., Jannot, A., Diehl, J. and Czernichow, S. (2021) Evolution 
of the Nutritional Status of COVID-19 Critically-Ill Patients: A Prospective Obser-
vational Study from ICU Admission to Three Months after ICU Discharge. Clinical 
Nutrition, 41, 3026-3031. https://doi.org/10.1016/j.clnu.2021.05.007 

[27] Pironi, L., Sasdelli, A.S., Ravaioli, F., Baracco, B., Battaiola, C., Bocedi, G., Brodosi, 
L., Leoni, L., Mari, G.A. and Musio, A. (2021) Malnutrition and Nutritional Thera-
py in Patients with SARS-CoV-2 Disease. Clinical Nutrition, 40, 1330-1337.  
https://doi.org/10.1016/j.clnu.2020.08.021 

[28] Hiura, G., Lebwohl, B. and Seres, D.S. (2020) Malnutrition Diagnosis in Critically Ill 
Patients Using 2012 Academy of Nutrition and Dietetics/American Society for Pa-
renteral and Enteral Nutrition Standardized Diagnostic Characteristics Is Asso-
ciated with Longer Hospital and Intensive Care Unit Length of Stay and Increased 
In-Hospital Mortality. Journal of Parenteral and Enteral Nutrition, 44, 256-264.  
https://doi.org/10.1002/jpen.1599 

[29] Del Giorno, R., Quarenghi, M., Stefanelli, K., Capelli, S., Giagulli, A., Quarleri, L., 
Stehrenberger, D., Ossola, N., Monotti, R. and Gabutti, L. (2020) Nutritional Risk 
Screening and Body Composition in COVID-19 Patients Hospitalized in an Internal 

https://doi.org/10.4236/fns.2023.1410056
https://doi.org/10.1002/jpen.2364
https://doi.org/10.1016/j.clnu.2023.07.021
https://doi.org/10.1016/j.clnesp.2020.03.019
https://doi.org/10.1097/CCM.0000000000000710
https://doi.org/10.1016/S0095-4543(21)00452-8
https://doi.org/10.1002/jpen.1930
https://doi.org/10.1111/1753-0407.13137
https://doi.org/10.1001/archinte.162.20.2269
https://doi.org/10.1002/gps.5320
https://doi.org/10.1016/j.maturitas.2020.05.018
https://doi.org/10.1016/j.clnu.2021.05.007
https://doi.org/10.1016/j.clnu.2020.08.021
https://doi.org/10.1002/jpen.1599


V. P. de Oliveira Junior et al. 
 

 

DOI: 10.4236/fns.2023.1410056 895 Food and Nutrition Sciences 
 

Medicine Ward. International Journal of General Medicine, 13, 1643-1651.  
https://doi.org/10.2147/IJGM.S286484 

[30] Schetz, M., De Jong, A., Deane, A.M., Druml, W., Hemelaar, P., Pelosi, P., Pickkers, 
P., Reintam-Blaser, A., Roberts, J., Sakr, Y., et al. (2019) Obesity in the Critically Ill: 
A Narrative Review. Intensive Care Medicine, 45, 757-769.  
https://doi.org/10.1007/s00134-019-05594-1 

[31] Phipps, D. and Helton, M.R. (2023) Obesity and Chronic Disease. In: Daaleman, 
T.P. and Helton, M.R., Eds., Chronic Illness Care: Principles and Practice, Springer, 
Berlin, 19-27. https://doi.org/10.1007/978-3-031-29171-5_2 

[32] Abhyankar, S., Leishear, K., Callaghan, F.M., Demner-Fushman, D. and McDonald, 
C.J. (2012) Lower Short- and Long-Term Mortality Associated with Overweight and 
Obesity in a Large Cohort Study of Adult Intensive Care Unit Patients. Critical 
Care, 16, R235. https://doi.org/10.1186/cc11903 

[33] Memtsoudis, S.G., Bombardieri, A.M., Ma, Y., Walz, J.M., Chiu, Y.L. and Mazum-
dar, M. (2012) Mortality of Patients with Respiratory Insufficiency and Adult Res-
piratory Distress Syndrome after Surgery: The Obesity Paradox. Journal of Intensive 
Care Medicine, 27, 306-311. https://doi.org/10.1177/0885066611411410 

[34] Engelen, M.P., van der Meij, B.S. and Deutz, N.E. (2016) Protein Anabolic Resistance 
in Cancer: Does It Really Exist? Current Opinion in Clinical Nutrition and Meta-
bolic Care, 19, 39-47. https://doi.org/10.1097/MCO.0000000000000236 

[35] de Andrade, G.K.P., Carvalho, J.B., do Nascimento, L.A., Rodrigues, A.L.C.C. and 
Severine, A.N. (2022) Nutritional Assessment Team: Body Composition Assessment 
Protocol in Hospitalized Patients. Clinical Nutrition Open Science, 42, 119-129.  
https://doi.org/10.1016/j.nutos.2022.02.006 

[36] Seron-Arbeloa, C., Zamora-Elson, M., Labarta-Monzon, L. and Mallor-Bonet, T. (2013) 
Enteral Nutrition in Critical Care. Journal of Clinical Medicine Research, 5, 1-11.  
https://doi.org/10.4021/jocmr1210w 

[37] Heyland, D.K., Cahill, N.E., Dhaliwal, R., Wang, M., Day, A.G., Alenzi, A., Aris, F., 
Muscedere, J., Drover, J.W. and McClave, S.A. (2010) Enhanced Protein-Energy Pro-
vision via the Enteral Route in Critically Ill Patients: A Single Center Feasibility Tri-
al of the PEP uP Protocol. Critical Care, 14, R78. https://doi.org/10.1186/cc8991 

[38] Preiser, J.-C., Arabi, Y.M., Berger, M.M., Casaer, M., McClave, S., Montejo-González, 
J.C., Peake, S., Reintam Blaser, A., Van den Berghe, G., van Zanten, A., et al. (2021) 
A Guide to Enteral Nutrition in Intensive Care Units: 10 Expert Tips for the Daily 
Practice. Critical Care, 25, Article No. 424.  
https://doi.org/10.1186/s13054-021-03847-4 

[39] Lakenman, P., van Schie, J., van der Hoven, B., Baart, S., Eveleens, R., van Bommel, 
J., Olieman, J. and Joosten, K. (2022) Nutritional Intake and Gastro-Intestinal Symp-
toms in Critically ill COVID-19 Patients. Clinical Nutrition, 41, 2903-2909.  
https://doi.org/10.1016/j.clnu.2022.04.001 

[40] Hudson, L., Chittams, J., Griffith, C. and Compher, C. (2018) Malnutrition Iden-
tified by Academy of Nutrition and Dietetics/American Society for Parenteral and 
Enteral Nutrition Is Associated with More 30-Day Readmissions, Greater Hospital 
Mortality, and Longer Hospital Stays: A Retrospective Analysis of Nutrition As-
sessment Data in a Major Medical Center. Journal of Parenteral and Enteral Nutri-
tion, 42, 892-897. https://doi.org/10.1002/jpen.1021 

[41] Hartl, W.H., Bender, A., Scheipl, F., Kuppinger, D., Day, A.G. and Küchenhoff, H. 
(2019) Calorie Intake and Short-Term Survival of Critically Ill Patients. Clinical Nu-
trition, 38, 660-667. https://doi.org/10.1016/j.clnu.2018.04.005 

https://doi.org/10.4236/fns.2023.1410056
https://doi.org/10.2147/IJGM.S286484
https://doi.org/10.1007/s00134-019-05594-1
https://doi.org/10.1007/978-3-031-29171-5_2
https://doi.org/10.1186/cc11903
https://doi.org/10.1177/0885066611411410
https://doi.org/10.1097/MCO.0000000000000236
https://doi.org/10.1016/j.nutos.2022.02.006
https://doi.org/10.4021/jocmr1210w
https://doi.org/10.1186/cc8991
https://doi.org/10.1186/s13054-021-03847-4
https://doi.org/10.1016/j.clnu.2022.04.001
https://doi.org/10.1002/jpen.1021
https://doi.org/10.1016/j.clnu.2018.04.005


V. P. de Oliveira Junior et al. 
 

 

DOI: 10.4236/fns.2023.1410056 896 Food and Nutrition Sciences 
 

[42] Cutchma, G., EurichMazur, C., Thieme, R.D., De França, R.M. and Madalozzo 
Schieferdecker, M.E. (2016) Fórmulas alimentares: influência no estado nutricional, 
condição clínica e complicações na terapia nutricional domiciliar. Revista Nutrición 
Clínica y Dietética Hospitalaria, 36, 45-54. 

[43] Ma, Y., Cheng, J., Liu, L., Chen, K., Fang, Y., Wang, G., Zhu, J. and Chen, L. (2021) 
Intermittent versus Continuous Enteral Nutrition on Feeding Intolerance in Criti-
cally Ill Adults: A Meta-Analysis of Randomized Controlled Trials. International 
Journal of Nursing Studies, 113, Article ID: 103783.  
https://doi.org/10.1016/j.ijnurstu.2020.103783 

[44] Thong, D., Halim, Z., Chia, J., Chua, F. and Wong, A. (2022) Systematic Review and 
Meta-Analysis of the Effectiveness of Continuous vs Intermittent Enteral Nutrition 
in Critically Ill Adults. Journal of Parenteral and Enteral Nutrition, 46, 1243-1257.  
https://doi.org/10.1002/jpen.2324 

[45] De Souza, I.A., Bortoletto, M.M., Dias, A.M.N., De Almeida, N.M., Ribeiro, L.C. 
and Mendonça, E.G. (2018) Nutrição enteral em pacientes oncológicos: Diferenças 
entre o que é prescrito e administrado. Revista Nutrición Clínica y Dietética 
Hospitalaria, 38, 31-38. 

[46] Yeh, D.D., Fuentes, E., Quraishi, S.A., Cropano, C., Kaafarani, H., Lee, J., King, 
D.R., DeMoya, M., Fagenholz, P., Butler, K., et al. (2016) Adequate Nutrition May 
Get You Home. Journal of Parenteral and Enteral Nutrition, 40, 37-44.  
https://doi.org/10.1177/0148607115585142 

[47] Alsharif, D.J., Alsharif, F.J., Aljuraiban, G.S. and Abulmeaty, M.M.A. (2020) Effect 
of Supplemental Parenteral Nutrition versus Enteral Nutrition Alone on Clinical 
Outcomes in Critically Ill Adult Patients: A Systematic Review and Meta-Analysis of 
Randomized Controlled Trials. Nutrients, 12, Article No. 2968.  
https://doi.org/10.3390/nu12102968 

 
 
 
 
 
 

https://doi.org/10.4236/fns.2023.1410056
https://doi.org/10.1016/j.ijnurstu.2020.103783
https://doi.org/10.1002/jpen.2324
https://doi.org/10.1177/0148607115585142
https://doi.org/10.3390/nu12102968

	Prescription and Delivery of Enteral Nutrition for ICU Patients: A Case Study of a Hospital in the Interior of Brazil
	Abstract
	Keywords
	1. Introduction
	2. Material and Methods
	2.1. Ethical Guidelines
	2.2. Study Design
	2.3. General Principles of Nutrition
	2.4. Nutritional Support Follow-Up
	2.5. Statistical Analysis

	3. Results and Discussion
	4. Conclusions
	Acknowledgements
	Institutional Review Board Statement
	Conflicts of Interest
	References

