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Abstract
Introduction: adults in intensive care commonly receive enteral nutrition (EN). Data describing the conditions associated with EN in critically ill 
patients are limited. 

Objective: to describe the incidence of gastrointestinal disorders and to identify conditions associated with the use of EN.  

Methods: a prospective cohort, single-center study of critically ill adults. The patients were followed daily for the first 10 days of hospitalization in the 
intensive care unit (ICU) or until ICU discharge or death. Clinical, nutritional variables and gastrointestinal disorders were compared between patients 
who did and did not receive EN. Univariate and multivariate regression identified the conditions associated with EN with the proposed variables. 

Results: of the 157 included adults, 62 % received EN. The EN group had higher APACHE II (23.6 ± 7.6 vs. 15 ± 7.2, p < 0.001) and SOFA 
scores on the day of ICU admission [7 (5-10.5) vs. 4 (2-6); p < 0.001], and higher ICU mortality (32 % vs. 10 %, p = 0.002). Diarrhea and need 
for gastric decompression were more frequent in the EN group (39.7 % vs. 11.7 %, p < 0.001 and 34 % vs. 13.3 %, p = 0.004, respectively). 
The multivariate analysis showed that neurological deficit (OR: 16.7 [95 % CI: 5.9-46.9]; p < 0.001), previous enteral tube feeding (OR: 45.1 
[95 % CI: 5.3-380]; p < 0.001), and SOFA score on the day of ICU admission (OR: 1.2 [95 % CI: 1.01-1.3]; p = 0.03) were associated with EN. 

Conclusions: conditions related to the severity of critically ill patients, such as higher SOFA scores, greater neurological deficit, and prior 
enteral tube feeding, were more commonly associated with EN. Diarrhea and need for gastric decompression were more frequent in patients 
who received EN.
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Resumen
Introducción: los adultos en cuidados intensivos comúnmente reciben nutrición enteral (NE). Los datos que describen las condiciones asociadas 
con la NE en pacientes críticos son limitados. 

Objetivo: describir la incidencia de trastornos gastrointestinales e identificar las condiciones asociadas con el uso de la NE.

Métodos: estudio prospectivo de cohortes en un solo centro, de adultos en estado crítico. Se monitoreó a los pacientes diariamente en los 
primeros 10 días de hospitalización en la unidad de cuidados intensivos (UCI) o hasta el alta o la muerte en la UCI. Se compararon las variables 
y los trastornos gastrointestinales entre los pacientes que recibieron y no recibieron NE. La regresión univariada y multivariada identificó las 
condiciones asociadas con la NE con las variables propuestas.

Resultados: de los 157 adultos incluidos, el 62 % recibieron NE. El grupo con NE tuvo puntuaciones APACHE II (23,6 ± 7,6 frente a 15 ± 7,2; 
p < 0,001) y SOFA más altas en el día de la admisión en la UCI [7 (5-10,5) frente a 4 (2-6); p < 0,001] y mayor mortalidad en la UCI (32 % 
vs. 10 %, p = 0,002). La diarrea y la necesidad de descompresión gástrica fueron más frecuentes en el grupo con NE (39,7 % vs. 11,7 %; 
p < 0,001 y 34 % vs. 13,3 %, p = 0,004, respectivamente). El análisis multivariado mostró que el déficit neurológico (OR: 16,7 [IC 95 %: 5,9-
46,9]; p < 0,001), la alimentación anterior por sonda enteral (OR: 45,1 [IC 95 %: 5,3-380]; p < 0,001) y la puntuación SOFA en el día de la 
admisión en la UCI (OR: 1,2 [IC 95 %: 1,01-1,3]; p = 0,03) presentaban asociación con la NE.

Conclusión: las condiciones relacionadas con la gravedad de los pacientes críticos, como las puntuaciones SOFA más altas, el mayor déficit 
neurológico y la alimentación anterior por sonda enteral, se asociaron más con la NE. La diarrea y la necesidad de descompresión gástrica fueron 
más frecuentes en los pacientes que recibieron NE.
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INTRODUCTION

In Europe, 27.9 % to 34.4 % of the patients admitted to general 
hospitals receive enteral nutrition (EN) therapy (1). A multicenter 
survey on the prevalence of hospital malnutrition found that only 
5.6 % of patients receive EN in Latin America (2). A French study 
evaluating macronutrients delivered in an intensive care setting  
found that up to 78 % of its sample of 51 patients received EN 
(3). A 2008 Brazilian study of 907 elderly patients in intensive care 
found that 40 % received EN (4). In a study on the prevalence 
of drug-enteral nutrition interaction in a Brazilian intensive care 
unit (ICU), Reis et al. (5) found that 29 % of hospitalized patients 
received EN. A previous study by our group (6) found that the 
majority of ICU patients (59 %) did not receive EN. In fact, there 
have been no recent censuses on the subject, and consistent 
data about the number of critically ill patients who receive EN are 
unavailable, especially in Brazil.

Moreover, little is known about the conditions that facilitate or 
hinder the use of EN, i.e., that determine whether this therapy is 
fitting for some patients but not others. Some authors have tried to 
explain this. Patel et al. (7), in a phase-3 single-center pilot clinical 
trial, enrolled 31 patients who were on mechanical ventilation 
and had septic shock (using vasopressors), comparing patients 
on early EN vs. those who did not receive it. No differences were 
identified between the groups regarding baseline clinical charac-
teristics except for age (years), which was higher in the early EN 
group (64 ± 14 vs. 56 ± 16; p = 0.02). The authors also found 
that the early EN group spent less time on mechanical ventilation 
[27 (24-28) vs. 14 (0-26) ventilator-free days; p = 0.009] and 
less time in the ICU (25 [14-27] vs. 12 [0-22] ICU-free days; 
p = 0.014).

Studies indicate that one limitation of EN in patients on vaso-
pressors is the risk of intestinal ischemia. A recent review of nine 
studies reported large variability (from 0.3 % to 8.5 %) in the 
incidence of intestinal ischemia in this patient profile (8). Although 
the incidence of intestinal ischemia secondary to EN is low, it con-
tributes to significant morbidity and high mortality rates, ranging 
from 46 % to 100 % (9). 

Recent guidelines (10,11) indicate that hemodynamically stable 
critically ill patients who receive early EM survive longer. On the 
other hand, in patients on vasoactive drugs, mechanical ventilation 
or sedatives, there may be alterations in blood flow and peripheral 
vascular perfusion, affecting gastrointestinal motility and gastric 
emptying (12). Under such conditions, gastrointestinal disorders 
could  additionally limit the use of EN (13). 

Although some studies (14-16) show that up to 60 % of critically 
ill patients have gastrointestinal motility disorders (vomiting, diar-
rhea, increased gastric residue, and constipation), little is known 
about the role of EN in these disorders. Two studies have reported 
an association between EN and gastrointestinal disorders. In 37 
Spanish ICUs, Montejo (16) evaluated the effect of a management 
protocol for preventing diet discontinuation and gastrointestinal 
disorders, including only patients on EN (n = 400). This author 
reported that gastrointestinal disorders were frequent (increased 
gastric residue [39 %], constipation [15.7 %], diarrhea [14.7 %], 

abdominal distention [13.2 %], vomiting [12.2 %] and regurgitation 
[5.5 %]), pointing out that patients with gastrointestinal complica-
tions received a lower volume of EN than those without gastrointes-
tinal complications (63.1 ± 1.2 % vs. 93.3 ± 0.3 %; p < 0.001), 
had longer hospital stays (20.6 ± 1.2 vs. 15.2 ± 1.3 days; 
p < 0.01) and higher mortality (31 % vs. 16.1 %; p < 0.001). 
Nassar et al. (17) studied 106 surgical patients in a Brazilian ICU 
and found that constipation was common (69.9 %), as well as 
that early EN (within 24 hours of ICU admission) was a protective 
factor against constipation (OR: 0.16; 95 % CI: 0.05-0.45) (17). 
Other authors (15) have reported that gastrointestinal disorders 
are related to poor clinical outcomes. A multicenter study including 
patients (n = 377) from 40 ICUs in several European countries 
found that the number of concurrent gastrointestinal symptoms 
is an independent risk factor for 28-day ICU mortality (OR: 3.18; 
95 % CI: 1.08-9.40; p = 0.035) (15). However, the causal rela-
tionship between EN and these gastrointestinal complications is 
still not clear, nor is their impact on hard outcomes. 

Given the lack of robust evidence about the conditions that favor 
EN, as well as about how critically ill patients are affected by gas-
trointestinal disorders, the aim of this study was to describe the 
incidence of gastrointestinal disorders and to identify conditions 
associated with the use of EN in a cohort of critically ill patients. 

METHODS

DESIGN, SETTING, AND POPULATION

At the end of 2016, a prospective cohort study was conducted 
at the ICU of a large public university hospital in southern Brazil 
to assess the incidence of and factors associated with constipa-
tion (6). Adults (aged ≥ 18 years) who remained in the ICU for a 
period ≥ 3 days were included. Adults who had constipation or 
diarrhea on admission, or who had preoperative bowel preparation 
with enemas, a colostomy, who were admitted from another ICU 
or were readmitted to the ICU during the current hospitalization 
were excluded.

DATA COLLECTION

At the start of the study, the first 10 ICU patients were included, 
who were followed up until ICU discharge or death, at which point 
new patients were admitted as participants. The patients were 
followed daily during the first 10 days of ICU stay by previously 
trained nurses who used a standardized instrument developed 
for the study, that consisted of variables related to previous and 
current clinical history, interventions and therapeutic support, 
nutritional support, and daily Acute Physiology and Chronic 
Health Evaluation (APACHE II) and Sepsis-related Organ Failure 
Assessment (SOFA) scores. For each gastrointestinal disorder, a 
criterion was adopted, as described below, according to the liter-
ature. Constipation was defined as no bowel movement for three 
consecutive days (17). Diarrhea was considered three or more 
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episodes of liquid or semi-liquid stools per day (18). Vomiting was 
defined as the occurrence of any visible regurgitation of gastric 
content (19). Abdominal pain, distension, and the need for gastric 
decompression were determined through clinical assessment by 
the care team, and were recorded in the patients’ charts.

The study was conducted in accordance with the Declaration of 
Helsinki guidelines, and the hospital’s research ethics committee 
approved the research protocol.

STATISTICAL ANALYSIS

Data were tabulated and analyzed using the SPSS 20.0 soft-
ware. A descriptive analysis was performed according to the 
variables’ characteristics and distribution, and the assumptions 
of the statistical tests. Continuous variables were expressed as 
mean ± SD or median [interquartile range] as indicated. Categor-
ical variables were expressed as absolute and relative frequency. 
The analysis considered two groups: a) patients who received EN 
for at least 24 hours during their ICU stay, and b) patients who 
did not receive EN, i.e., who received their diet orally or paren-
terally, or who fasted during their ICU stay. Comparisons between 
groups were performed using the chi-square test with residual 
analysis adjusted for categorical variables, and Student’s t-test 
for continuous variables. Cox regression with log-rank test was 
used to estimate the hazard ratio (HR), and Kaplan-Meier analysis 
between the EN and non-EN groups and gastrointestinal disor-
ders, adjusted for ICU stay. The gastrointestinal disorders included 
in this analysis were those that were significantly different in the 
univariate analysis. 

To identify conditions associated with EN, a multivariate regres-
sion was performed with robust variance and binary outcomes to 
calculate the odds ratio, adjusted for confounders. The variables 
for the multivariate regression were selected from the univariate 
analysis, considering p < 0.20; p values < 0.05 were considered 
statistically significant.

RESULTS

Of all ICU patients admitted during the study period (n = 2,651), 
346 were potentially eligible. Of these, 157 were included, with 
10 patients monitored at a time (Fig. 1).

The EN group had a more severe profile: they had a higher 
mean APACHE II score (23.6 ± 7.6 vs. 15 ± 7.2, p < 0.001) and a 
higher mean SOFA score on the day of ICU admission [7 (5-10.5) 
vs. 4 (2-6); p < 0.001], were admitted to the ICU for sepsis and 
neurological reasons (35.1 % vs. 10 % and 20.6 % vs 3.3 %, 
p < 0.001, respectively), and had higher ICU mortality (32 %  vs. 
10 %, p = 0.002).

Of all the included patients, 95 % had at least one gastrointes-
tinal disorder during the study period. The most frequent disorders 
were constipation (75.9 %), abdominal distension (41.4 %), and 
diarrhea (28.7 %). Univariate analysis showed that any gastroin-
testinal disorder was more frequent in the EN group (97.9 % vs. 

90 %, p = 0.02). In isolation, diarrhea and the need for gastric 
decompression were more frequent in the EN group (39.7 % vs. 
11.7 %, p < 0.001 and 34 % vs. 13.3 %, p = 0.004, respective-
ly). There were no significant differences between groups for the 
other variables (Table I). 

The risk of diarrhea (HR = 3.8, 95 % CI = 1.7-8.7) and the 
need for gastric decompression (HR = 2.8, 95 % CI = 1.3-6.0) 
was higher in the EN group. No difference in the risk of abdominal 
distension (HR = 1.6, 95 % CI = 0.9-2.7) was found between the 
groups, according to cumulative survival (Fig. 2). 

The following conditions were independently associated with 
EN: neurological deficit (Glasgow Scale ≤ 9 or RASS Scale ≤ -2), 
prior enteral tube feeding, and SOFA score on the day of ICU 
admission (Table II). For each one-point increase in SOFA score, 
the use of EN increased by 20 %. 

DISCUSSION

In a cohort of critically ill patients, the present study found 
that conditions associated with EN included neurological deficit, 
previous enteral feeding, and high SOFA scores. We also found 
that gastrointestinal motility disorders are extremely common in 
critically ill patients, with constipation and abdominal distension 
being most frequent. Moreover, the incidence of diarrhea and 
need for gastric decompression with a nasogastric tube was more 
frequent in the EN group than the non-EN group.

Although it is already known that the use of EN is more related 
to patients with neurological involvement, as they have a higher 

Hospitalizations during 
the study period:

2,651

Reasons for exclusion:

–	 ICU readmission: 41
–	 Previous constipation or 

diarrhea: 35
–	 Ileostomy or colostomy: 10
–	 Discharged or died within 24 

hours: 26
–	 ICU stay < 3 days: 47
–	 Preoperative enema: 12
–	 Transfer from another ICU: 18

Total patients evaluated 
for inclusion in the study

346

Total patients included 
to keep 10 patients 

simultaneously under 
follow-up:

157

Figure 1.

Study flow chart.
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Table I. Demographic and clinical characteristics
All

(n = 157)
EN

(n = 97)
Non-EN
(n = 60) 

p

Age (years) 58.3 ± 15.2 58.7 ± 16 57.6 ± 13.9 0.66

Male 84 (53.5) 52 (61.9) 32 (53.3) 0.97

APACHE II 21.5 ± 8.4 23.6 ± 7.6 15 ± 7.2 < 0.001

SOFA 6 [4-9] 7 [5-10.5] 4 [2-6] < 0.001

Reason for ICU admission 
	 Sepsis 40 (25.5) 34 (35.1) 6 (10)

< 0.001

	 Neurological 22 (14) 20 (20.6) 2 (3.3)

	 Respiratory 24 (15.3) 19 (19.6) 5 (8.3)

	 Cardiological 12 (7.6) 6 (6.2) 6 (10)

	 Gastroenterological 5 (3.2) 4 (4.1) 1 (1.7)

	 Postoperative 43 (27.4) 6 (6.2) 37 (61.7)

	 Other 11 (7) 8 (8.2) 3 (5)

Previous diseases
	 Arterial hypertension 76 (48.4) 49 (50.5) 27 (45) 0.50

	 Diabetes 37 (23.6) 22 (22.7) 15 (25) 0.73

	 Cancer 29 (18.5) 21 (21.6) 8 (13.3) 0.19

	 COPD 15 (9.6) 10 (10.3) 5 (8.3) 0.68

	 Renal disease 23 (14.6) 17 (17.5) 6 (10) 0.19

	 Heart failure 11 (7) 7 (7.2) 4 (6.7) 0.89

	 Ischemic heart disease 14 (8.9) 6 (6.2) 8 (13.3) 0.12

	 Stroke 14 (8.9) 12 (12.4) 2 (3.3) 0.05

	 Diverticulitis or Crohn’s disease 5 (3.2) 3 (3.1) 2 (3.3) 0.93

Nutritional status
	 BMI
		  < 18.5 (%) 20 (12.9) 16 (16.8) 4 (6.7)

0.295
		  ≥ 18.5 and < 25 (%) 49 (31.6) 30 (31.6) 19 (31.7)

		  ≥ 25 and < 30 (%) 45 (29) 25 (26.3) 20 (33.3)

		  ≥ 30 (%) 41 (26.5) 24 (25.3) 17 (28.3)

Gastrointestinal disorders
	 Presence of any disorder (%) 149 (95) 95 (97.9) 54 (90) 0.02

	 Constipation (%) 119 (75.9) 74 (76.3) 45 (75) 0.85

	 Abdominal distension (%) 65 (41.4) 46 (47.4) 19 (31.7) 0.05

	 Diarrhea (%) 45 (28.7) 38 (39.7) 7 (11.7) < 0.001

	 Vomiting (%) 41 (26.1) 25 (25.8) 16 (26.7) 0.90

	 Need for gastric decompression (%) 41 (26.1) 33 (34) 8 (13.3) 0.004

	 Abdominal pain (%) 20 (12.7) 14 (14.4) 6 (10) 0.41

ICU death 37 (23.6) 31 (32) 6 (10) 0.002

Values expressed as mean ± standard deviation, frequency (%) or median [25th percentile-75th percentile]. EN: enteral nutrition; APACHE: Acute Physiology and Chronic 
Health Evaluation; SOFA: Sepsis-related Organ Failure Assessment; ICU: intensive care unit; COPD: chronic obstructive pulmonary disease.

risk of dysphagia (20), no study was designed with the direct 
objective of evaluating the conditions associated with EN. 

Since no study has directly identified the conditions associat-
ed with the use of EN in critically ill patients, it is impossible to 
draw any direct comparisons with our findings. However, indirect 
comparisons with studies designed for other purposes might be 

useful. For example, a prospective Spanish study (21) assessed 
the profile and costs of home EN, following patients for three 
years. Although the patient profile differed from ours, neurological 
deficits were also frequent (62 %) in their sample.

Likewise, the prolongation of and failure to resolve neurologi-
cal conditions in critically ill patients requires that these patients 
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become repeat users of EN (22). Thus, we verified that the previ-
ous use of enteral tube feeding was a condition frequently asso-
ciated with EN on our cohort.

Patients with higher SOFA scores are more likely to not eat 
when alone (23), but no study showed a direct association with 
this clinical variable. Studies with objectives different from ours 
(21,23) indirectly describe a high SOFA score among patients with 
EN. To evaluate the effects of early EN on clinical outcomes, Khalid 
et al. (24) analyzed data from critically ill patients (n = 1,174) in 
a number of U.S. hospitals, divided into early or late EN groups. 
They found that the early EN group had higher APACHE II (23 ± 7 
vs. 25 ± 8; p = 0.002) and SAPS II scores (52 ± 15 vs. 55 ± 16; 
p < 0.001). Although all patients in their study received EN at 
some point (early or late), there is some similarity between their 
results and ours regarding the association between SOFA score 
and EN use.

Critically ill patients undergo catabolic stress and systemic 
inflammatory response, which alter the morphology and function 
of the gastrointestinal tract (13), resulting in a higher incidence 
(> 60 %) of gastrointestinal disorders in ICU patients due to 
impaired motility, digestion, or absorption processes (14,15). An 
even higher rate of disorders was identified in the present cohort 
(95 %), which could be related to the fact that we included any 
type of gastric alteration (constipation, diarrhea, nausea, vomiting 
or abdominal distension).

Although, according to the literature, gastrointestinal disorders 
are frequent in critically ill patients, the reported incidence varies 
(16,17), including much lower rates than we identified. There are 
different explanations for this variability. The first of these refers 
to the set of signs and symptoms included in the studies, as well 
as lack of consensus about how to define these events. While 
Nassar et al. (17) define constipation as no bowel movement for 
three consecutive days, Nguyen et al. (25) described it using a 
strict concept that combined bowel movement frequency with 
clinical manifestations, which they called “impaired gastrointes-
tinal transit”. Variations in participant profile could also lead to 
different incidence rates. A multicenter study by Blaser et al. (15) 
evaluated patients on mechanical ventilation and, besides the dis-
orders considered in our study, they considered gastrointestinal 
bleeding and abdominal hypertension. According to these authors, 
60.2 % of their sample had at least one gastrointestinal disorder 
in the first week of ICU treatment. An older study reported higher 
rates of gastrointestinal disorders: in 1999, Montejo (16) evalu-
ated 400 patients from 37 Spanish ICUs, finding that 62.8 % had 
gastrointestinal disorders. However, only critically ill patients on EN 
were assessed, and the included hospitals’ protocol was to avoid 
discontinuing EN and prevent the occurrence of gastrointestinal 
disorders.

There is also great variation in the literature when dealing exclu-
sively with the incidence of constipation in critically ill patients 

Table II. Multivariate analysis for predictors of enteral nutrition use
Variable Crude OR Adjusted OR p

Neurological deficit 20.7 (8.4-51.2) 16.7 (5.9-46.9) < 0.001

Prior enteral tube feeding 23.9 (3.2-181.3) 45.1 (5.3-380) < 0.001

SOFA score 1.3 (1.2-1.5) 1.2 (1.01-1.3) 0.03

OR: odds ratio; SOFA: Sepsis-related Organ Failure Assessment.

Figure 2. 

Comparison of diarrhea (A), gastric decompression (B), and abdominal distension incidence (C) between patients who received enteral nutrition (solid line) and those who 
did not (dotted line). 

p < 0.001 p = 0.005 p = 0.078

A B C
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(9 % [26] to 96 % [27]). In the present study the incidence of 
constipation was 75.9 % according to the previously used defini-
tion of no bowel movements for three consecutive days. Using the 
same definition, Nassar et al. (17) found a constipation incidence 
of 69.9 % in 106 surgical patients in a Brazilian ICU, which was 
similar to our finding in a different patient profile. In a retrospective 
U.S. cohort that included 83 patients with burns over more than 
20 % of their body surface area, on mechanical ventilation in an 
ICU, late evacuation was defined as no evacuation after six days 
of ICU treatment, and the reported incidence was 36.1 % (28). 
Although there is large variability in the reported incidence rates, 
constipation is a common problem in critically ill patients.

In addition to frequent constipation, we found that abdominal 
distension affected 41 % of the patients in this study, with 10 
days of follow-up. In a Chinese prospective cohort of 470 adults 
in 14 ICUs, with a median length of stay of 14 (11.0-14.3) days, 
abdominal distension occurred in 44.8 % of the patients (29). On 
the other hand, in a multicenter study, Blaser et al. (15) found 
a lower rate than ours (20.7 %), although their patients were 
followed for less time in the ICU (7 days).

Comparing gastrointestinal disorders between EN and non-EN 
patients, we found that diarrhea and the need for gastric decom-
pression were more frequent in the EN group. In Montejo (16) and 
Heyland et al. (30), the main gastrointestinal complication found 
among critically ill patients on EN was increased gastric residue, 
which we also found. The incidence of diarrhea in the EN group was 
39.7 %, which was significantly higher than in the non-EN group. 
A retrospective Australian cohort (n = 50) of critically ill patients on 
EN included stool volume in the definition of diarrhea, reporting an 
incidence of 78 %, which was higher than ours (31). However, their 
definition differed from ours, and the volume considered in their 
study was based on the subjective assessment of the nursing staff.

Despite being a finding already reported in other studies (32), 
monitoring the incidence of diarrhea during the infusion of EN 
allows care practices to be reviewed, since among the causes 
of this disorder are the composition of enteral formulas (high 
osmolarity or low amount of dietary fiber increase the risk), the 
characteristics of their administration, including the position of the 
enteral tube (gastric or jejunal, with no consensus on the benefit 
of a gastric tube in preventing diarrhea), and the mode of infusion 
(use of an infusion pump decreases the risk of diarrhea when 
compared to gravitational dripping) (33). Also, it is necessary to 
observe the risks of microbial contamination of the EN formulas 
used, as well as contamination of the enteral tube lumen, due to 
inadequate handling practices and lack of care with diet admin-
istration devices (34).

Although we found no difference in the incidence of consti-
pation between the EN and non-EN groups, some authors have 
detected a difference. Nassar et al. (17) reported that early EN 
(within 24 hours of ICU admission) was associated with a low-
er incidence of constipation (OR: 0.16; 95 % CI: 0.05-0.45). In 
another study, late EN (OR: 3.42; 95 % CI: 1.88-6.22; p < 0.001), 
sedatives (OR: 3.07; 95 % CI: 1.71-5.52; p < 0.001) and surgery 
(OR: 1.86; 95 % CI: 1.01-3.42; p = 0.047) were independent risk 
factors for delayed bowel movement (35).

Our study was initially designed to assess the incidence of 
gastrointestinal disorders and their determinants in ICU patients, 
not to compare the relationship between these events and the risk 
of EN. Thus, other variables that could be predictors of EN may 
have been overlooked in our cohort. On the other hand, our study 
design was robust, with methodological care taken throughout its 
planning, implementation, data analysis and interpretation, and it 
provides information that is scarce in the literature.

CONCLUSION

Our data indicate that the conditions associated with EN in 
critically ill patients were neurological deficit, prior enteral tube 
feeding, and higher SOFA scores. Gastrointestinal disorders were 
very common, especially constipation and abdominal distension. 
Among the critically ill patients who received EN, there was a 
higher incidence of diarrhea and need for gastric decompression.

REFERENCES

1.	 Klek S, Krznaric Z, Gundogdu RH, Chourdakis M, Kekstas G, Jakobson 
T, et al. Prevalence of malnutrition in various political, economic, and 
geographic settings. J Parenter Enter Nutr 2015;39(2):200-10. DOI: 
10.1177/0148607113505860

2.	 Correia MITD, Campos ACL. Prevalence of hospital malnutrition in Latin Amer-
ica: The multicenter ELAN study. Nutrition 2003;19(10):823-5. DOI: 10.1016/
S0899-9007(03)00168-0

3.	 Whelan K, Hill L, Preedy VR, Judd PA, Taylor MA. Formula delivery in patients 
receiving enteral tube feeding on general hospital wards: the impact of 
nasogastric extubation and diarrhea. Nutrition 2006;22(10):1025-31. DOI: 
10.1016/j.nut.2006.07.004

4.	 Graciano RDM, Ferretti REL. Nutrição enteral em idosos na Unidade de 
Terapia Intensiva: prevalência e fatores associados. Geriatr Gerontol Aging 
2008;2(4):151-5.

5.	 Reis AMM, Carvalho REFL de, Faria LMP de, Oliveira RC de, Zago KS de 
A, Cavelagna MF, et al. Prevalence and clinical significance of interac-
tions drug-enteral nutrition in Intensive Care Units. Rev Bras Enferm 
2014;67(1):85-90. DOI: 10.5935/0034-7167.20140011

6.	 Batassini É, Beghetto MG. Constipation in a cohort prospective in adult 
critically ill patients: How much occurs and why? Enfermería Intensiva 
2019;30(3):127-34. DOI: 10.1016/j.enfie.2018.08.001

7.	 Patel JJ, Kozeniecki M, Peppard WJ, Peppard SR, Zellner-Jones S, Graf J, et 
al. Phase 3 pilot randomized controlled trial comparing early trophic enteral 
nutrition with “No Enteral Nutrition” in mechanically ventilated patients with 
septic shock. J Parenter Enter Nutr 2019;0(0):1-8. DOI: 10.1002/jpen.1706

8.	 Arabi YM, McClave SA. Enteral nutrition should not be given to patients on 
vasopressor agents. Crit Care Med 2018;48(1):1.

9.	 Mancl EE, Muzevich KM. Tolerability and safety of enteral nutrition in critically 
ill patients receiving intravenous vasopressor therapy. J Parenter Enter Nutr 
2013;37(5):641-51. DOI: 10.1177/0148607112470460

10.	 Mcclave SA, Taylor BE, Martindale RG, Warren MM, Johnson DR, Braunsch-
weig C, et al. Guidelines 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 ( A . S . P 
. E . N .) Preliminary Remarks. J Parenter Enter Nutr 2016;40(2):159-211. 
DOI: 10.1177/0148607115621863

11.	 Singer P, Blaser AR, Berger MM, Alhazzani W, Calder PC, Casaer MP, et al. 
ESPEN guideline on clinical nutrition in the intensive care unit. Clin Nutr 
2019;38(1):48-79. DOI: 10.1016/j.clnu.2018.08.037

12.	 Reintam A, Parm P, Redlich U, Tooding L, Starkopf J, Köhler F, et al. Gas-
trointestinal failure in intensive care : a retrospective clinical study in three 
different intensive care units in Germany and Estonia. BMC Gastroenterol. 
2006;7:1-7. DOI: 10.1186/1471-230X-6-19

13.	 Kubicki M, Warrillow SJ. Gastrointestinal problems in intensive care. Anaesth 
Intensive Care Med 2018;19(3):93-7. DOI: 10.1016/j.mpaic.2017.12.011



435FACTORS ASSOCIATED WITH ENTERAL NUTRITION AND THE INCIDENCE OF GASTROINTESTINAL DISORDERS IN A COHORT 
OF CRITICALLY ILL ADULTS

[Nutr Hosp 2021;38(3):429-435]

14.	 Borges RM, Nonino-Borges CB, Campos AD, Basile-Filho A. Incidência de 
complicações em terapia nutricional enteral de pacientes em estado grave. 
Rev Bras Ter Intensiva 2005;17(2):98-103.

15.	 Blaser AR, Poeze M, Malbrain MLNG, Björck M, Oudemans-Van Straaten HM, 
Starkopf J. Gastrointestinal symptoms during the first week of intensive care 
are associated with poor outcome: A prospective multicentre study. Intensive 
Care Med 2013;39(5):899-909. DOI: 10.1007/s00134-013-2831-1

16.	 Montejo J. Enteral nutrition-related gastrointestinal complications in critically 
ill patients: A multicenter study. Crit Care Med 1999;27(8):1447-53. DOI: 
10.1097/00003246-199908000-00006

17.	 Nassar Jr AP, Silva FMQD, Cleva RD. Constipation in intensive care unit: inci-
dence and risk factors. J Crit Care 2009;24(4):630.e9-e12. DOI: 10.1016/j.
jcrc.2009.03.007

18.	 Farthing M, Salam M a, Lindberg G, Dite P, Khalif I, Salazar-Lindo E, et al. 
Acute diarrhea in adults and children: a global perspective. J Clin Gastroen-
terol 2013;47(1):12-20. DOI: 10.1097/MCG.0b013e31826df662

19.	 Blaser AR, Malbrain MLNG, Starkopf J, Fruhwald S, Jakob SM, De Waele J, 
et al. Gastrointestinal function in intensive care patients: Terminology, defini-
tions and management. Recommendations of the ESICM Working Group on 
Abdominal Problems. Intensive Care Med 2012;38(3):384-94. DOI: 10.1007/
s00134-011-2459-y

20.	 Galovic M, Stauber AJ, Leisi N, et al. Development and Validation of a 
Prognostic Model of Swallowing Recovery and Enteral Tube Feeding After 
Ischemic Stroke. JAMA Neurol 2019;76(5):561-70. DOI: 10.1001/jaman-
eurol.2018.4858

21.	 Ferrer Gómez M, García Zafra MV, Cuenca Sánchez JR, Sánchez Romera JF, 
Aranda García A, Rausell Rausell VJ, et al. Nutrición enteral domiciliaria en 
la Región de Murcia. Perfil de la muestra, evolución del coste y perspectiva. 
Años 2007-2010. Nutr Hosp 2016;33(5):1022-6.

22.	 Stavroulakis T, McDermott CJ. Enteral feeding in neurological disorders. Pract 
Neurol 2016;16(5):352-61. DOI: 10.1136/practneurol-2016-001408

23.	 Wang WN, Yang MF, Wang CY, Hsu CY, Lee BJ, Fu PK. Optimal Time and 
Target for Evaluating Energy Delivery after Adjuvant Feeding with Small Bow-
el Enteral Nutrition in Critically Ill Patients at High Nutrition Risk. Nutrients 
2019;11(3):645. DOI: 10.3390/nu11030645

24.	 Khalid I, Doshi P, DiGiovine B. Early enteral nutrition and outcomes of critically 
ill patients treated with vasopressors and mechanical ventilation. Am J Crit 
Care 2010;19(3):261-8. DOI: 10.4037/ajcc2010197

25.	 Nguyen T, Frenette AJ, Johanson C, MacLean RD, Patel R, Simpson A, 
et al. Impaired gastrointestinal transit and its associated morbidity in the 
intensive care unit. J Crit Care 2013;28(4):537.e11-7. DOI: 10.1016/j.
jcrc.2012.12.003

26.	 Azevedo RPD, Freitas FGR, Ferreira EM, Azevedo LCPD, Machado FR. Dai-
ly laxative therapy reduces organ dysfunction in mechanically ventilated 
patients : a phase II randomized controlled trial. Crit Care 2015;19(329):1-
9. DOI: 10.1186/s13054-015-1047-x

27.	 Masri Y, Abubaker J, Ahmed R. Prophylactic use of laxative for constipation in 
critically ill patients. Ann Thorac Med 2010;5(4):228-31. DOI: 10.4103/1817-
1737.69113

28.	 Trexler ST, Lundy JB, Chung KK, Nitzschke SL, Burns CJ, Shields BA, et 
al. Prevalence and impact of late defecation in the critically ill, thermally 
injured adult patient. J Burn Care Res 2014;35(4):e224-9. DOI: 10.1097/
BCR.0b013e31829b0057

29.	 Hu B, Sun R, Wu A, Ni Y, Liu J, Guo F, et al. Severity of acute gastrointestinal 
injury grade is a predictor of all-cause mortality in critically ill patients: a 
multicenter, prospective, observational study. Crit Care 2017;21(1):188. DOI: 
10.1186/s13054-017-1780-4

30.	 Heyland DK, Tougas G, King D, Cook DJ. Impaired gastric emptying in mechan-
ically ventilated, critically ill patients. Intensive Care Med 1996;22(12):1339-
44. DOI: 10.1007/BF01709548

31.	 Jack L, Coyer F, Courtney M, Venkatesh B. Diarrhoea risk factors in enterally 
tube fed critically ill patients: a retrospective audit. Intensive Crit Care Nurs 
2015;26(6):327-34. DOI: 10.1016/j.iccn.2010.08.001

32.	 Vieira LV, Pedrosa LAC, Souza VS, Paula CA, Rocha R. Incidence of diarrhea 
and associated risk factors in patients with traumatic brain injury and enteral 
nutrition. Metab Brain Dis 2018;33(5):1755-60. DOI: 10.1007/s11011-018-
0287-2

33.	 Tatsumi H. Enteral tolerance in critically ill patients. J Intensive Care 
2019;7:30. DOI: 10.1186/s40560-019-0378-0

34.	 Xu L, Wang T, Chen T, Yang WQ, Liang ZP, Zhu JC. Identification of risk factors 
for enteral feeding intolerance screening in critically ill patients. Saudi Med 
J 2017;38(8):816-25. DOI: 10.15537/smj.2017.8.20393

35.	 Fukuda S, Miyauchi T, Fujita M, Oda Y, Todani M, Kawamura Y, et al. Risk 
factors for late defecation and its association with the outcomes of critically 
ill patients: a retrospective observational study. J Intensive Care 2016;4(1):33. 
DOI: 10.1186/s40560-016-0156-1


