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The diagnosis and NUTRIC score of critically ill patients in enteral nutrition are risk 
factors for the survival time in an intensive care unit?
¿El diagnóstico y la puntuación NUTRIC score en pacientes críticamente enfermos con nutrición enteral 
son factores de riesgo para el tiempo de supervivencia en una unidad de cuidados intensivos?
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Abstract
Objective: to investigate whether the caloric and protein deficits, the diagnosis and the NUTRIC score, behaved as risk factors associated to 
the survival time. 

Methods: prospective study with 82 critically ill patients in intensive care unit (ICU), with exclusive enteral nutritional therapy (EENT). We inves-
tigated the calorie and protein deficiencies of EENT, the NUTRIC score, and the inflammatory-nutritional index by the C-reactive protein-CRP/
albumin. The data were analyzed using the Chi-square, Fisher, Mann-Whitney, Kruskal-Wallis, univariate and multiple Cox regressions and the 
Kaplan-Meyer method.

Results: in the univariate Cox regression, one-year increase in age increased the risk of death by 4.1% (p=0.0009; HR=1.041) and one-day 
increase with intercurrent events, by 1.8% (p = 0.0485; HR = 1.018). In the multiple Cox regression, the clinical diagnosis (p = 0.0462, HR = 
2.091) and the NUTRIC score ≥ 5 (p < 0.0001; HR = 5.740) were the variables that together were associated with the survival time. The critical 
caloric and protein deficits did not behave as death risk factors in this population. Kaplan-Meier curves showed that the probability of survival in 
40 days was 28.1% with clinical diagnosis and 40.2% with surgical diagnosis. The mean survival time with NUTRIC score ≥ 5 was 17.4 days. 
The probability of survival at 40 days was 72.8% with NUTRIC score < 5 and 6.4% with NUTRIC score ≥ 5.

Conclusion: caloric and protein deficits are not risk factors for mortality. Only the diagnosis and the NUTRIC score were considered risk factors 
associated with the survival time. 
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Resumen 
Objetivo: investigar si el déficit calórico y proteico, el diagnóstico y la puntuación nutricional se comportaron como factores de riesgo asociados 
al tiempo de supervivencia.

Métodos: estudio prospectivo con 82 pacientes en estado crítico en la Unidad de Cuidados Intensivos (UCI), con terapia nutricional enteral 
exclusiva (EENT).  Investigamos las deficiencias de calorías y proteínas de EENT, el puntuación NUTRIC y el índice inflamatorio-nutricional por la 
proteína C-reactiva-CRP / albúmina. Los datos se analizaron utilizando las regresiones de Chi-cuadrado, Fisher, Mann-Whitney, Kruskal-Wallis, 
univariadas y múltiples de Cox y el método de Kaplan-Meyer.

Resultados: en la regresión de Cox univariada, el aumento de un año en la edad aumentó el riesgo de muerte en un 4,1% (p = 0,0009; HR = 
1,041) y el aumento de un día con eventos intercurrentes, en un 1,8% (p = 0,0485; HR = 1,018). En la regresión múltiple de Cox, el diagnóstico 
clínico (p = 0,0462, HR = 2,091) y la puntuación nutricional ≥ 5 (p < 0,0001; HR = 5,740) fueron las variables que juntas se asociaron con el 
tiempo de supervivencia. Los déficits críticos de calorías y proteínas no se comportaron como factores de riesgo de muerte en esta población. 
Las curvas de Kaplan-Meier mostraron que la probabilidad de supervivencia en 40 días fue del 28,1% con diagnóstico clínico y del 40,2% con 
diagnóstico quirúrgico. El tiempo medio de supervivencia con puntuación NUTRIC ≥ 5 fue de 17,4 días. La probabilidad de supervivencia a los 
40 días fue del 72,8% con una puntuación nutricional < 5 y del 6,4% con una puntuación NUTRIC  ≥ 5.

Conclusión: los déficits calóricos y proteicos no son factores de riesgo para la mortalidad. Solo el diagnóstico y la puntuación NUTRIC se 
consideraron factores de riesgo asociados con el tiempo de supervivencia.
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INTRODUCTION

Hospitalized patients and critically ill patients in intensive care 
units may often present malnutrition, hypermetabolism, increased 
risk of infections, complications, increased length of stay in the 
hospital and in the intensive care units, and develop high mortality 
rates (1-5). They also have, for the most part, an intake of energy 
and proteins below their needs when fed with nutritional therapy; 
this issue of energetic and protein goals are much discussed in 
the pertinent literature (6-9).

Calorie and protein inadequacy in severely ill patients (6) was 
investigated in intensive care units of a university hospital and it 
was found that in more than half of the patients assessed, this 
inadequacy occurred.

A recently developed study with critically ill patients admitted in 
intensive care units (10) receiving enteral and parenteral nutrition 
therapy in several Latin American countries showed a high prev-
alence of malnutrition, with 74.1% patients exhibiting severe or 
moderate malnutrition. The study also showed that many critically 
ill patients receiving nutritional therapy did not reach the goals of 
energy consumption established (10). 

In a recent study Siqueira-Paese et al. (11) evaluated the in-
fluence of caloric and protein deficit, length of hospital stay and 
mortality in critically ill patients, and found a high incidence of ca-
loric and protein deficit. The authors also showed that both deficits 
contributed to the increase in length of hospital stay (11). Lee et al. 
(12) demonstrated that the energy and protein adequacy, greater 
than or equal to 2/3 of the prescribed values, was associated with 
a tendency of increased mortality in 60 days in those critically ill 
patients with mechanical ventilation.

In view of such considerations, the objective of this study was to 
investigate whether the calorie and protein deficits, the diagnosis 
and the NUTRIC score, behaved as risk factors associated to the sur-
vival time, in critically ill patients hospitalized in an intensive care unit.

CASES AND METHODS

STUDY DESIGN AND ETHICAL APPROVAL

A prospective longitudinal study was conducted with adult pa-
tients hospitalized in an intensive care unit (ICU) of a university 
hospital. Demographic, clinical, nutritional and other variables in 
connection with enteral nutritional therapy (ENT) were evaluated 
by the investigators involved in the study.

The study protocol was approved by the research Ethics Com-
mittee of the Institution and the Free and Informed Consent Form 
was signed by the research participant or by his/her relatives. This 
study did not receive external funding.

STUDY PARTICIPANTS

For the eligibility of the population to be studied, critically ill pa-
tients in the ICU of the hospital, aged over 18 years and under 

exclusive enteral nutritional therapy (EENT) were considered criteria 
for inclusion. Study exclusion criteria included patients who were 
receiving other routes of nutritional therapy (oral or parenteral), even 
if receiving concomitantly EENT and those patients with an EENT 
period of less than 3 days. Thus, eighty-two patients (n = 82) were 
recruited from the ICU of the hospital; they were evaluated in the 
first 24 hours after ICU admission, at the beginning and at the end of 
the EENT, as well as every 5 days, during the hospitalization period.

DEMOGRAPHIC, CLINICAL  
AND NUTRITIONAL VARIABLES

Data such as sex, age, diagnosis, ICU length of stay and 
length of ENT were collected directly from the medical records. 
In addition, ICU daily medical and nutritional records were used 
to collect all the information inherent to the administration of 
ENT (calorie and protein goals, caloric and protein deficit); com-
plications during the procedure; nutrition risk in the critically ill 
score (NUTRIC score); body mass index (BMI); C-reactive protein 
(CRP), albumin, and whether the patient eventually died.

For the calculation of BMI, the criteria established by the WHO, 
1995 (13), for adults up to 60 years of age and by Lipschitz 
(1994) (14) for the elderly (> 60 years) were used. When it was 
not possible to weight bedridden patients, a defined equation 
was used to estimate body weight (15).

The present study adopted the NUTRIC score tool that rep-
resents the first nutritional risk assessment tool developed and 
validated specifically for ICU patients, as described by Heyland 
et al. (16). The nutritional risk state for critically ill patients in 
intensive care unit (ICU) was defined by the NUTRIC score16, 
which addresses variables such as acute physiology and chronic 
health evaluation II (APACHE II), the sepsis-related organ failure 
assessment (SOFA), age, number of comorbidities, and total 
days of hospital stay prior to admission to the ICU. Values ≥ 
5 were considered to be of higher nutritional risk by NUTRIC 
score (16). 

In the analysis of the laboratory tests, the serum albumin 
dosage was considered, and the following classification cutoff 
points were used: > 3.5 mg/dl (reference values); between 2.8-
3.5 mg/dl (mild depletion); between 2.1-2.7 mg/dl (moderate 
depletion) and < 2.1 mg/dl (severe depletion) (17).

For evaluation of the C-reactive protein (CRP), the dosages 
taken every 5 days, the same day or the closest day (maxi-
mum 2 days before or after) with regard to the albumin dosage 
were considered. Thus, the value of the CRP found was only 
used for the calculation of the inflammatory-nutritional index 
CRP/albumin, and was not used alone for the evaluation of the 
patient. This exam collection was performed with the patient 
fasted for 8 hours and the cut-off point for inflammatory assay 
was < 0.5mg/dl (18). In the evaluation of the risk of severely 
ill patients, we used the inflammatory-nutritional index CRP/
albumin. The recommendation proposed by AHA, 2003 (18), 
was considered in the classification of risk for complications. 
Such recommendations establish the following: CRP/albumin 
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ratio < 0.4 (without risk); 0.4-1.2 (low risk); 1.2-2.0 (medium 
risk); and > 2.0 (high risk) (18,19).

ENERGY AND PROTEIN GOALS

The energetic and protein goals for the administration of ENT 
in critical ICU patients were established according to the guide-
lines of the American Society for Parenteral and Enteral Nutrition 
(ASPEN) (20) (25-30 kcal/kg current body weight/day and 1, 2-2 
grams of protein/kg current body weight/day).

DEFINITION OF CALORIC 
AND PROTEIN DEFICITS

Caloric and protein deficits were calculated daily by subtracting 
the infused amount from the prescribed amount. The total deficit 
was calculated by the sum of all the deficits during the ICU stay. 
The average deficit per patient was calculated by dividing the total 
deficit by the number of days as ICU inpatient. Critical deficits were 
defined by the 75th percentile of the mean deficit. Thus, critical 
caloric level was defined as a value equal to or above 426 kcal/
day (≥ 426 kcal/day) and as critical protein level, values equal to 
or above 18.4 g/day (≥ 18.4 g/day). This method was also used 
in another study (11).

COMPLICATIONS

Gastrointestinal complications were considered when patients 
presented with abdominal distension, diarrhea or constipation 
as mechanical complications, patients who had displacement, 
loss or obstruction of the catheter and as unavoidable compli-
cations, procedures such as tracheostomy, extubation, exams 
and surgeries.

STATISTICAL ANALYSIS

Initially a descriptive data analysis was carried out, with fre-
quency tables for the categorical variables and position and dis-
persion measurements for the numerical variables. The chi-square 
or Fisher’s exact test was then used when necessary to compare 
proportions between demographic and clinical variables (gender, 
categorized BMI, diagnosis, classified NUTRIC score, presence of 
intercurrences, risk assessed by CRP/albumin ratio and death) 
and the caloric and/or protein deficit variables. In the comparison 
of numerical measures (age, BMI, ICU time, enteral nutrition time 
and number of days with intercurrences) between 2 groups, the 
Mann-Whitney test and between 3 groups the Kruskal-Wallis test 
were used. In order to identify risk factors associated with time to 
death, the univariate and multiple Cox regression analysis were 
used. The stepwise variable selection process was used. The Ka-
plan-Meyer method was used to estimate survival distributions. 

The level of significance adopted for the statistical tests was 5% 
(21-24).

RESULTS

It was observed that the patients who presented with caloric 
deficit, had also an average number of days with major intercurrenc-
es (p < 0.001). The protein target in patients who presented with 
critical caloric deficit was lower, on average, than in those patients 
who did not exhibit caloric deficit (p = 0.0087). The presence of ENT 
mechanical complications was greater in percentage among those 
patients who presented caloric deficit (61.9% versus 36.1%), with 
a statistically significant difference (p = 0.0389). There was also a 
higher risk of CRP/higher albumin level among patients presenting 
a critical caloric deficit when compared to those patients who did 
not present with a caloric deficit (100.0% versus 80.3%), with a 
statistically significant difference (0.0308). It was also observed that 
37.8% (n = 31) of the patients eventually died (Table I). 

Among patients with protein deficiency, a mean number of days 
with major intercurrences (64.2 days versus 40.9 days) was ob-
served as compared to those patients who did not exhibit protein 
deficiency, with a statistically significant difference (p < 0.0001). 
The protein target also showed a statistically significant difference 
(p = 0.0219), between the two groups, that is; patients who exhib-
ited a protein deficit had a lower protein target (Table II).

The mean number of days with intercurrences (p < 0.0001) 
and protein target (p = 0.0184) were statistically significant. In 
other words; the mean number of days with intercurrences was 
greater among patients who exhibited calorie or protein defi-
cit. And the protein target was lower in the same group (Table 
III). It was also found that there was no statistically significant 
difference in the average caloric prescription/infusion and the 
average protein prescription/infusion between the two patient 
groups, with and without caloric and/or protein deficit, as ob-
served in tables I-III.

In this comparative review, it was possible to verify that there was 
a major occurrence of deaths among older patients (67.5 years 
versus 56.0 years), with a significant difference (p = 0.0068). There 
was also a greater occurrence of death in those patients with nu-
tritional risk based on NUTRIC score ≥ 5 (p < 0.0001) and in those 
who experienced fewer complications (p = 0.0041) (Table IV).

The variables age, number of days with intercurrences and 
the NUTRIC score; were significant in the univariate Cox regres-
sion analysis (Table V). One-year increase in age increased the 
risk of death in 4.1% (p = 0.0009; HR = 1.041). The increase 
of one day with intercurrences, increased the risk of death in 
1.8% (p = 0.0485; HR = 1.018). Patients with NUTRIC score 
≥ 5, presented with 5.4-fold higher risk of death (p < 0.0001; 
HR = 5.408), than those patients with a NUTRIC score < 5. In 
conclusion, the critical caloric and protein deficits did not be-
have as death risk factors in this population. The results of the 
Cox multiple regression analysis with stepwise variable selection 
criteria shown in table V, that diagnostic and nutritional risk were 
the variables that together were associated to the survival time. 
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Table I. Comparison of the studied variables with the caloric deficit of critically ill patients

Variables Category
Caloric 
Deficit

No (n = 61)

Caloric 
Deficit

Yes (n = 21)

Total
(n = 82)

p-value

Age years X ± DP 59.6 ± 18.4 62.6 ± 19.1 60.3 ± 18.5 0.40411

BMI kg/m2 X ± DP 25.9 ± 4.2 25.1 ± 4.2 25.7 ± 4.2 0.46681

ICU time days X ± DP 16.7 ± 8.2 13.7 ± 5.8 15.9 ± 7.6 0.21901

ENT time days X ± DP 13.6 ± 8.9 10.6 ± 5.7 12.8 ± 8.2 0.27281

Intercurrences days X ± DP 40.4 ± 18.3 63.5 ± 21.1 46.3 ± 21.5 < 0.00011

Average caloric 
prescription

kcal X ± DP 1454.6 ± 428.9 1369.0 ± 336.7 1432.7 ± 407.0 0.50671

Average protein 
prescription

grams X ± DP 62.8  ± 18.9 61.1 ± 17.4 62.4 ± 18.4 0.71791

Average caloric 
infusion

kcal X ± DP 1203.0 ± 438.6 857.5 ± 323.3 1114.5 ± 437.4 0.00281

Average protein 
infusion

grams X ± DP 51.3 ± 19.1 36.9 ± 14.4 47.6 ± 19.0 0.00601

Average protein 
prescription / 
weight

g/kg X ± DP 0.90 ± 0.29 0.95 ± 0.37 0.91 ± 0.31 0.73391

Average caloric 
prescription / 
weight

kcal/kg X ± DP 20.8 ± 6.3 21.0 ± 6.2 20.9 ± 6.2 0.84001

Average protein 
infusion / weight

g/kg X ± DP 0.73 ± 0.28 0.57 ± 0.24 0.69 ± 0.28 0.02641

Average caloric 
infusion / weight

kcal/kg X ± DP 17.2 ± 6.5 13.0 ± 5.0 16.1 ± 6.4 0.01731

Gender 
female
male

n (%)
n (%)

23 (37.7)
38 (62.3)

9 (42.9)
12 (57.1)

32 (39.0)
0.67632

50 (61.0)

BMI 
overweight
adequate

low weight

n (%) 21 (34.4) 5 (23.8) 26 (31.7)

0.12002n (%) 37 (60.7) 12 (57.1) 49 (59.8)

n (%) 3 (4.9) 4 (19.0) 7 (8.5)

Diagnosis
surgical
clinical

n (%)
n (%)

29 (47.5)
32 (52.5)

12 (57.1)
9 (42.9)

41 (50.0)
0.44782

41 (50.0)

NUTRIC score
0: < 5 n (%) 32 (52.5) 10 (47.6) 42 (51.2)

0.70192

1: ≥ 5 n (%) 29 (47.5) 11 (52.4) 40 (48.8)

Complications

gastrointestinal n (%) 25 (41.0) 12 (57.1) 37 (45.1) 0.19932

mechanic n (%) 22 (36.1) 13 (61.9) 35 (42.7) 0.03892

unavoidable n (%) 41 (67.2) 16 (76.2) 57 (69.5) 0.44082

Other intercurrences n (%) 27 (44.3) 12 (57.1) 39 (47.6) 0.30802

CRP/albumin high n (%) 49 (80.3) 21 (100.0) 70 (85.4) 0.03083

Death yes n (%) 23 (37.7) 8 (38.1) 31 (37.8) 0.97462

BMI: body mass index; ICU: intensive care unit; ENT: enteral nutrition therapy; ICU and ENT time are in days; CRP/albumin: CRP/albumin risk. 1Mann-Whitney test; 
2Chi-square test; 3Fisher’s exact test.
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Table II. Comparison of the studied variables with protein deficiency of critically ill patients

Variables Category
Protein 
Deficit

No (n = 63)

Protein 
Deficit

Yes (n = 19)

Total
(n = 82)

p-value

Age years X ± DP 58.8 ± 18.6 65.5 ± 17.7 60.3 ± 18.5 0.1392¹

BMI kg/m2 X ± DP 25.7 ± 4.1 25.5 ± 4.5 25.7 ± 4.2 0.9956¹

ICU time days X ± DP 16.5 ± 8.1 14.0 ± 6.4 15.9 ± 7.8 0.2638¹

ENT time days X ± DP 13.4 ± 8.7 10.9 ± 6.3 12.8 ± 8.2 0.3723¹

Intercurrences days X ± DP 40.9 ± 19.1 64.2 ± 19.6 46.3 ± 21.5 < 0.0001¹

Average caloric 
prescription

kcal X ± DP 1442.3 ± 428.9 1400.8 ± 332.2 1432.7 ± 407.0 0.88641

Average protein 
prescription

grams X ± DP 61.6  ± 19.0 64.9 ± 16.7 62.4 ± 18.4 0.45491

Average protein 
infusion

grams X ± DP 50.1 ± 19.4 39.2 ± 15.1 47.6 ± 19.0 0.0768

Average caloric 
infusion

kcal X ± DP 1188.4 ± 436.3 869.5 ± 350.2 1114.5 ± 437.4 0. 0081

Average protein 
prescription / 
weight

g/kg X ± DP 0.88 ± 0.28 1.01 ± 0.37 0.91 ± 0.31 0.2440

Average caloric 
prescription / 
weight

kcal/kg X ± DP 20.7 ± 6.3 21.4 ± 6.2 20.9 ± 6.2 0.5978

Average protein 
infusion / weight

g/kg X ± DP 0.72 ± 0.28 0.60 ± 0.26 0.69 ± 0.28 0.1595

Average caloric 
infusion / weight

kcal/kg X ± DP 17.1 ± 6.5 13.1 ± 5.2 16.1 ± 6.4 0.0379

Gender female n (%) 24 (38.1) 8 (42.1)
32 (39.0)

0.7535²
50 (61.0)

BMI overweight

n (%) 20 (31.7) 6 (31.6) 26 (31.7)

0.0753²n (%) 40 (63.5) 9 (47.4) 49 (59.8)

n (%) 3 (4.8) 4 (21.1) 7 (8.5)

Diagnosis surgical n (%) 31 (49.3) 10 (52.6)
41 (50.0)

0.7935²
41 (50.0)

NUTRIC score
0: < 5 n (%) 34 (54.0) 8 (42.1) 42 (51.2)

0.36452

1: ≥ 5 n (%) 29 (46.0) 11 (57.9) 40 (48.8)

Complications

gastrointestinal n (%) 26 (41.3) 11 (57.9) 37 (45.1) 0.2018²

mechanic n (%) 24 (38.1) 11 (57.9) 35 (42.7) 0.1262²

unavoidable n (%) 42 (66,7) 15 (78.9) 57 (69.5) 0.3081²

Other Intercurrences n (%) 28 (44.4) 11 (57.9) 39 (47.6) 0.3035²

CRP/albumin high n (%) 51 (81.0) 19 (100.0) 70 (85.4) 0.0593³

Death yes n (%) 22 (34.9) 9 (47.4) 31 (37.8) 0.3267²

BMI: body mass index; ICU: intensive care unit; ENT: enteral nutrition therapy; ICU and ENT time are in days; CRP/albumin: CRP/albumin risk. 1Mann-Whitney test; 
2Chi-square test; 3Fisher’s exact test.
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Table III. Comparison of the studied variables with the caloric and/or protein deficit of 
critically ill patients

Variables Category

No caloric 
and protein 

deficit
(n = 59)

With caloric 
and protein 

deficit
(n = 17)

With caloric 
or protein 

deficit
(n = 6)

p-value

Age years X ± DP 58.9 ± 18.3 63.8 ± 17.9 65.0 ± 23.4 0.3717¹

BMI kg/m2 X ± DP 25.8 ± 4.2 25.3 ± 4.7 25.2 ± 2.7 0.9140¹

ICU time days X ± DP 16.8 ± 8.3 14.0 ± 6.3 12.8 ± 4.8 0.3793¹

ENT time days X ± DP 13.6 ± 8.9 10.7 ± 6.2 11.0 ± 5.4 0.5694¹

Intercurrences days X ± DP 39.3 ± 17.5 63.3 ± 20.0 66.8 ± 24.3 < 0.0001¹

Average caloric 
prescription

kcal X ± DP 1460.7 ± 433.9 1415.7 ± 344.9 1205.0 ± 214.6 0.3012¹

Average protein 
prescription

grams X ± DP 62.5 ± 19.1 64.2 ± 17.6 55.6 ± 14.1 0.6421¹

Average protein 
infusion

grams X ± DP 51.3 ± 19.4 38.0 ± 15.5 38.3 ± 10.9 0.0381¹

Average caloric 
infusion

kcal X ± DP 1209.3 ± 442.5 852.4 ± 357.9 924.6 ± 186.3 0.0096¹

Average protein 
prescription / 
weight

g/kg X ± DP 0.89 ± 0.29 1.00 ± 0.38 0.87 ± 0.29 0.6666¹

Average caloric 
prescription / 
weight

kcal/kg X ± DP 20.9 ± 6.4 21.7 ± 6.5 18.5 ± 3.5 0.4664¹

Average protein 
infusion / weight

g/kg X ± DP 0.73 ± 0.28 0.58 ± 0.26 0.59 ± 0.21 0.1304¹

Average caloric 
infusion / weight

kcal/kg X ± DP 17.3 ± 6.6 12.9 ± 5.5 14.1 ± 2.2 0.0552¹

Gender 
female n (%) 22 (37.3) 7 (41.2) 3 (50.0)

0.8015³
male n (%) 37 (62.7) 10 (58.8) 3 (50.0)

BMI 

overweight n (%) 20 (33.9) 5 (29.4) 1 (16.7)

0.1767³adequate n (%) 36 (61.0) 8 (47.1) 5 (83.3)

low weight n (%) 3 (5.1) 4 (23.5) 0 (0.0)

Diagnosis
surgical n (%) 28 (47.5) 9 (52.9) 4 (66.7)

0.6618³
clinical n (%) 31 (52.5) 8 (47.1) 2 (33.3)

NUTRIC score
0: < 5 n (%) 32 (54.2) 8 (47.1) 2 (33.3)

0.6123³
1: ≥ 5 n (%) 27 (45.8) 9 (52.9) 4 (66.7)

Complications

gastrointestinal n (%) 23 (39.0) 9 (52.9) 5 (83.3) 0.09953

mechanic n (%) 21 (35.6) 10 (58.8) 4 (66.7) 0.11393

unavoidable n (%) 39 (66.1) 13 (76.5) 5 (83.3) 0.65423

Other intercurrences n (%) 25 (42.4) 9 (52.9) 5 (83.3) 0.14933

CRP/albumin high n (%) 47 (79.7) 17 (100.0) 6 (100.0) 0.0828³

Death yes n (%) 21 (35.6) 7 (41.2) 3 (50.0) 0.79853

BMI: body mass index; ICU: intensive care unit; ENT: enteral nutrition therapy; ICU and ENT time are in days; CRP/albumin: CRP/Albumin risk. 1Mann-Whitney test; 2Chi-
square test; 3Fisher’s exact test.
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Table IV. Comparison of the occurrence of death among all the variables studied

Variables Category
No death
(n = 51)

Death
(n = 31)

p-value

Age years X ± DP 56.0 ± 19.1 67.5 ± 15.3 0.0068¹

BMI kg/m2 X ± DP 25.4 ± 3.4 26.2 ± 5.3 0.7596¹

ICU time days X ± DP 16.8 ± 8.3 14.5 ± 6.6 0.2095¹

ENT time days X ± DP 13.6 ± 9.1 11.6 ± 6.6 0.5718¹

Intercurrences days X ± DP 42.9 ± 19.2 51.9 ± 24.1 0.0800¹

Gender 
female n (%) 21 (41.2) 11 (35.5)

0.6084²
male n (%) 30 (58.8) 20 (64.5)

BMI

overweight n (%) 16 (31.4) 10 (32.3)

0.9424³adequate n (%) 30 (58.8) 19 (61.3)

low weight n (%) 5 (9.8) 2 (6.5) 

Diagnosis
surgical n (%) 28 (54.9) 13 (41.9)

0.25482

clinical n (%) 23 (45.1) 18 (58.1)

NUTRIC score
0: < 5 n (%) 35 (68.6) 7 (22.6)

< 0.0001²
1: ≥ 5 n (%) 16 (31.4) 24 (77.4)

Complications

gastrointestinal n (%) 20 (39.2) 17 (54.8) 0.1680²

mechanic n (%) 28 (54.9) 7 (22.6) 0.0041²

unavoidable n (%) 32 (62.7) 25 (80.6) 0.0878²

CRP/albumin high n (%) 41 (80.4) 29 (93.5) 0.1211³

Caloric deficit yes n (%) 13 (25.5) 8 (25.8) 0.97462

Protein deficit
yes n (%) 10 (19.6) 9 (29.0) 0.32672

none n (%) 38 (74.5) 21 (67.7) 0.79853

Caloric or protein 
deficit

both n (%) 10 (19.6) 7 (22.6)

caloric or protein 
content

n (%) 3 (5.9) 3 (9.7)

BMI: body mass index; ICU: intensive care unit; ENT: enteral nutrition therapy; ICU and ENT time are in days; CRP/albumin: CRP/albumin risk. 1Mann-Whitney test; 
2Chi-square test; 3Fisher’s exact test.
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Figure 1.
Kaplan-Meier curves for the main factors associated with survival time.

Table V. Risk factors associated with 
death, analyzed by the univariate and 

multiple Cox regression model

Univariate analysis

Variable Reference p-value
Hazard 

ratio
CI

 (95%)

Age 0.0009 1.041
1.017; 
1.066

Gender
Female vs

male
0.9340 1032

0.494; 
2.156

Average 
number of 
days with
Intercurrences 
/ average 
adjusted rate

0.0485 1.018
1.000; 
1.037

Body mass 
index

overweight vs
adequate

0.8677 0.937
0.434; 
2.020

Body mass 
index

Low weight 
vs adequate

0.8034 0.830
0.192; 
3.583

Diagnosis
clinical vs 
surgical

0.0922 1.856
0.904; 
3.812

Nutritional risk 
according to
NUTRIC score

nutritional 
risk ≥ 5 vs

< 5
< 0.0001 5408

2.314; 
12.637

Critical caloric 
defi cit

yes vs no 0.4382 1.382
0.610; 
3.134

Critical protein 
defi cit

yes vs no 0.1814 1714
0.778; 
3.776

Caloric and/or 
protein defi cit

both vs none 0.3560 1.506
0.631; 
3.593

Caloric and/or 
protein defi cit

caloric or 
protein vs

none
0.1609 2.417

0.704; 
8.302

Multiple analysis

Variable Reference p-value
Hazard 

ratio
CI 

(95%)

Diagnosis
clinical vs 
surgical

0.0462 2.091
1.012; 
4.317

Nutritional risk 
according to 
NUTRIC score

Nutritional 
risk ≥ 5 vs

< 5
< 0.0001 5.740

2.445; 
13.476

HR: Hazard ratio; CI 95%: 95% HR confi dence interval.

The risk ratio was 2-fold greater for the clinical diagnosis (p = 
0.0462; HR = 2.091) and 5.7-fold greater for the NUTRIC score 
≥ 5 (p < 0.0001; HR = 5.740) (Table V). As it was verifi ed in the 
regression analysis that the main factors associated to survival 
time were the diagnosis and the NUTRIC score, Kaplan-Meier 
curves were then performed for these factors.

Thus, fi gure 1 shows the Kaplan-Meier curves for the major 
factors associated with survival time. It was possible to verify 
that the average survival time for patients with clinical diagno-
sis was 23.1 days (median 20 days), and with surgical diagnosis 
was 23.6 days (median 27 days). The probability of survival 
in 40 days was 28.1% for patients with clinical diagnosis and 
40.2% for patients with surgical diagnosis. The mean survival 
time for patients with NUTRIC score < 5 was 34.5 days and 17.4 
days (median 18 days) for patients with NUTRIC score ≥ 5. The 
probability of survival at 40 days was 72.8% for patients with 
NUTRIC score < 5 and 6.4% for patients with NUTRIC score ≥ 
5 (Fig. 1).
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DISCUSSION

Our study evaluated 82 critically ill patients in an ICU who re-
ceived exclusively enteral nutrition because the main focus of 
the present study was to explore how the various clinical and 
nutritional variables would behave in patients fed with enteral 
nutrition only, and especially the differences found in the groups 
of patients with and without critical caloric and protein deficits. 

In the group of patients with critical caloric deficit, there were 
more intercurrences, mechanical complications, higher risk of in-
creased CRP/ albumin, and their protein target was lower. However, 
we did not find statistically significant association in ICU length of 
stay between patients who exhibited or did not exhibit caloric deficit. 
In an interesting study by Siqueira-Paese et al. (11), the authors 
showed that only 4% of patients did not present with caloric deficits, 
and also found a statistically significant correlation between length 
of hospital stay and both caloric and protein deficits. 

In this study, more days of intercurrences and lower protein 
target were found in those patients who exhibited protein deficit. 
Another study highlighted that the protein inadequacy was associ-
ated with the length of hospitalization time (if shorter than or equal 
to 14 days), increased residual gastric volume and withdrawal or 
obstruction of the probe (6); these situations were not associated 
with the protein deficit in our study.

In this study, when the caloric and protein deficits were reviewed 
together, more days with intercurrences were observed in patients 
with caloric and protein deficiency. Both caloric and protein deficiency 
may affect the evolution of surgical patients in Intensive Care Units, 
as seen recently in a study conducted by Yeh et al., 2016 (25). In a 
univariate analysis (11), a more critical caloric deficit was observed 
in patients hospitalized for trauma and when nutritional therapy was 
initiated after 12 hours of hospitalization. In the same study, a greater 
number of cases of critical protein deficiency was observed in patients 
who underwent nutritional therapy after 24 hours hospitalization and 
in those with the greatest number of organ failure (11).

In the present study, when we investigated the different vari-
ables and their relationship with the occurrence of death, a signif-
icant association was found between the occurrence of death and 
older age, with nutritional risk with NUTRIC score ≥ 5 and in those 
patients with a smaller number of mechanical complications. Dif-
ferent from the data found in the present study; in the study by 
Lee et al. (12), although increased mortality was observed when 
the adequacy of energy and protein was reviewed in relation to 
the prescribed amounts neither the energy nor protein adequacy 
alone, influenced the mortality in 60 days. The increase in mor-
tality rate was associated with the energy and protein supply of  
≥ 2/3 of the prescribed values only in patients with low nutritional 
risk in the first seven days of ICU admission (12).

Other studies that explored the relationship between energy 
and protein intake and clinical outcomes in critically ill patients 
(26) showed no association with mortality; but they pointed out 
that the caloric and protein deficits were associated with longer 
hospitalization time and longer mechanical ventilation (26).

In the study of Vallejo et al., 2017 (10), with critically ill patients 
receiving enteral and parenteral nutrition, in different hospitals in 

Latin America, 74.1% of the patients presented with moderate or 
severe malnutrition according to the global subjective evaluation. 
And the NUTRIC score indicated a high need for nutritional thera-
py in 39.2% of the patients (10) . The study also indicated caloric 
deficits in more than 40% of the patients receiving enteral nutrition, 
with lower deficits observed in those patients who were receiving a 
combination of enteral and parenteral nutrition (10). Another study 
investigating the amount of calories and proteins in the postoperative 
period showed that patients with reduced caloric and protein intake 
had an increased risk of infection and extended hospitalization (27). 

In the present study, the univariate Cox regression analysis showed 
that age, NUTRIC score and days with intercurrences behaved as 
factors associated with death. Later, in the Cox multiple analysis, 
only the diagnostic and the nutritional risk according to the NUTRIC 
score were associated with survival time. In this study, critical caloric 
and protein deficits did not remain associated with death. Data from 
another study (26), with critically ill patients, also showed no associ-
ation between energy and protein intake with mortality.

In the study by Lee et al. (12), which investigated the relationship 
between energy and protein adequacy with mortality in critically ill 
patients, a 60-day 44.8% mortality rate was found, with approxi-
mately 27.9% of patients dying in the ICU. The study showed that the 
nutritional risk conditions, and not ICU length of stay, influenced the 
relationship between nutritional adequacy and mortality in 60 days 
(12). The authors also concluded that the energetic and protein ad-
equacy ≥ 2/3 of the recommended amounts were associated with a 
60-day trend in mortality among critically ill patients under mechan-
ical ventilation. However, neither the energetic or protein adequacy, 
alone, of ≥ or < 2/3 of adequacy, affected the mortality in 60 days. 
The increase in mortality was associated with the supply of energy 
and protein in ≥ 2/3 of the prescribed amounts, which affected only 
patients with low nutritional risk (12).

In our study, the Kaplan-Meier curves showed that the diag-
nostic and the nutritional risk according to the NUTRIC score were 
the main factors associated with survival time. In another very 
interesting study (28), the authors also indicated the validity of 
the NUTRIC score in the identification of severely ill patients in 
intensive care units, who are more likely to benefit from adequate 
amounts of macronutrients when mortality is considered as an 
outcome. Another recent study conducted by Hsu et al., 2018 (29), 
which investigated the energy and protein intake in enteral nutri-
tion in elderly patients with severe illness and under mechanical 
ventilation, used the modified NUTRIC score to identify nutritional 
status. The authors showed a prevalence of elderly patients with 
high nutritional risk, and those patients who had caloric intake 
through enteral nutrition ≥ 80% of the prescription showed lower 
hospital and ICU mortality rates (29).

It is important to say that the present study adopted the NUTRIC 
score as a nutritional risk assessment criterion, as established in 
the study developed by Heyland et al. (16). The study developed by 
Heyland et al. (16) aimed to develop a scoring method for quan-
tifying nutrition risk in the intensive care unit (ICU). In addition, at 
the study by Heyland et al. (16) for the development and validation 
of the method (NUTRIC score) it was also shown that patients with 
higher score had worse clinical outcomes, such as higher mortality 
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and longer mechanical ventilation. The authors concluded that 
this tool (NUTRI score) represents the first nutritional risk assess-
ment tool developed and validated specifically for ICU patients 
(16). For this reason, we have chosen to refer to the NUTRIC 
score as a risk assessment tool for severe ICU patients. There 
is also another study (30) showing that there is a strong positive 
association between nutritional adequacy and 28-day mortality in 
patients with a high NUTRIC score, but this association diminishes 
with decreasing NUTRIC score. Although it has been proposed by 
Heyland et al. (16) as a nutritional risk assessment tool for critical 
ICU patients, it is important to note that the NUTRI score needs 
further investigation, according to Arabi et al. (31). 

As limiting factors of this study, we can report the challenges 
to obtain information in patients’ charts. Considering it is a pro-
spective study, the daily loss of patients and the difficulties of 
obtaining some important information from the teams involved in 
patient care made it difficult to evaluate some of the outcomes. 
Another limitation to be considered refers to the adoption in 
the present study of the criterion for the definition of critical 
deficit by the 75th percentile. It was not taken into consideration 
the fact that the caloric and protein target could be different in 
the acute phase of the disease in relation to the stable phase, 
which could leave to implications for the definition of caloric 
and protein deficit.

CONCLUSION

The findings of the present study allow us to conclude that 
caloric and protein deficits are not risk factors for mortality. Only 
the nutritional risk and diagnosis by the NUTRIC score were con-
sidered risk factors associated with survival time, in critically ill 
in-patients receiving ENT in an ICU.
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