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Abstract
Aim: to evaluate the predictive ability of the Nutritional Risk Emergency - 2017 (NRE) to predict prolonged length of stay, ICU admission intra-mor-
tality and readmission, severe postoperative complications. 

Methods: a prospective cohort was conducted with surgical patients admitted in a public tertiary hospital. The NRE-2017 tool was applied 
for detecting malnutrition risk in hospitalized patients. Surgical complications were assessed by Clavien-Dindo. Patients were followed during 
hospitalization to identify length of stay as well as stay after surgery in the Intensive Care Unit (ICU). Regression analysis was performed to assess 
the association between risk of malnutrition and clinical outcomes. 

Results: we included 162 elective surgery patients; 79 patients were identified with nutritional risk using the NRE-2017 (≥ 1.5) tool and 83 
without nutritional risk. Patients with nutritional risk were at higher risk of prolonged hospitalization [18 (10-36) days vs. 13 (7-23 days); p: 0.006] 
and ICU hospitalization [6 (2-14 days vs. 3.5 (1-7 days; p: 0.020]. There was an association between surgical complications and nutritional 
risk independently, but the significance was lost when adjusting the analysis. There was no association with mortality and readmission in this 
sample of patients. 

Conclusion: the NRE-2017 tool was associated with hospital stay in those patients at nutritional risk, however there was no association with 
mortality and readmission.
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INTRODUCTION

Malnutrition in surgical patients is prevalent and represents a 
risk for the development of complications (1-3). In Western Eu-
rope, approximately 25 % to 30 % of preoperative surgical pa-
tients are at nutritional risk, with a consequent increase in post-
operative complications, mortality, prolonged hospitalization, and 
higher costs (4-7). A multicenter study identified the presence of 
malnutrition in 55 % of surgical patients, and 19 % of patients 
were severely malnourished (8).

In fact, malnutrition has been associated with humoral depres-
sion, reduced cellular immune function, changes in the inflam-
matory response system, and delayed or failed surgical wound 
healing (6). Consequently, these patients have a high incidence 
of severe complications in the immediate postoperative period 
(6). Surgical procedures induce metabolic stress and, as a result, 
a series of trauma responses are activated by the metabolic and 
endocrine pathways that are the center of the body’s compen-
satory return to surgical trauma (9). In addition, these responses 
mobilize energy substrates, conserve volume, homeostasis, and 
induce the inflammatory response (10).

Several malnutrition screening tools have been applied in hos-
pitals, some more sophisticated and others simpler, but these 
have few validations in clinical results (11). Although there is no 
consensus on the best instrument to be applied in the elderly and 
surgical patients to detect malnutrition in hospitalized patients in 
general, the American Society for Parenteral and Enteral Nutrition 
(ASPEN) suggests the use of the Subjective Global Assessment 
(SGA). There is well-established evidence for the ability of SGA 
to predict survival in adult and elderly patients, with well-nour-
ished patients having longer survival than malnourished patients 
(12,13). An ideal nutritional screening instrument should be easy 
and quick to apply, in addition to having a good performance in 
detecting nutritional risk (14).

In this sense, in 2017, a new easy-to-apply tool for nutrition-
al screening was proposed and validated, the Nutritional Risk 
Emergency-2017 (NRE-2017), which showed good accuracy 
when compared to NRS-2002 in 748 patients in the emergen-
cy department (15). The NRE-2017 was performed to screen 
hospitalized patients and considers unintentional weight loss  

Resumen
Objetivo: evaluar la capacidad predictiva de la herramienta Emergencia de Riesgo Nutricional-2017 (NRE) para predecir la estancia prolongada, 
la mortalidad y el reingreso en la UCI, y las complicaciones postoperatorias graves. 
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en la Unidad de Cuidados Intensivos (UCI). Se realizó un análisis de regresión para evaluar la asociación entre el riesgo de desnutrición y los 
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y el reingreso en esta muestra de pacientes. 

Conclusión: la herramienta NRE-2017 se asoció con la estancia hospitalaria en aquellos pacientes con riesgo nutricional; sin embargo, no hubo 
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in the last 6 months, reduction in food intake in the last two 
weeks, metabolic demand of the underlying disease, age, and 
loss of muscle mass (15). The NRE-2017 score of 1.5 was dis-
criminatory in identifying the risk of malnutrition. On the other 
hand, considering the higher sensitivity (91.7 %) and acceptable 
specificity (68.5 %), a score NRE2017 1.0 was able to detect the 
risk of malnutrition (15).

According to the European Society of Clinical Nutrition and 
Metabolism (ESPEN), screening, nutritional assessment and nu-
tritional intervention of surgical patients can prevent weight loss, 
as well as preserve the intestinal microbiota and improve func-
tional performance (16).   

In view of the above, the present study aimed to evaluate the 
relationship of the nutritional screening tool (NRE-2017) in pre-
dicting postoperative outcomes, such as prolonged hospitaliza-
tion, ICU admission, postoperative complications, readmission, 
and death in patients undergoing elective surgeries.

MATERIALS AND METHODS

This is a secondary analysis of a prospective cohort study (17) 
(unpublished), conducted between July 2018 and May 2019, 
including patients admitted for elective surgery at a tertiary 
public hospital. The study protocol was approved by the Re-
search Ethics Committee of the hospital (approval number 
3,461,904) and all patients signed an informed consent form 
prior to data collection.

The sampling process considered the inclusion of adult pa-
tients aged 18 years or older who were hospitalized with indi-
cation for elective surgery. Among the hospitalized patients, pa-
tients with edema or amputation of the lower limbs, inability to 
walk or unable to respond to detailed nutritional anamnesis were 
excluded.

The sample size calculation was based on a study conduct-
ed by Garcia et al. (18), considering the association between 
nutritional risk and length of hospital stay in patients undergo-
ing elective surgeries at a teaching hospital in southern Brazil. 
The length of hospital stay was evaluated among patients with 
medium and high nutritional risk (33.1 %) and low nutritional 
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risk (66.9 %), with a power of 80 % and losses and refusals 
of 10 %, and a sample of 162 individuals was estimated to be 
necessary.

The information was obtained through a secondary database 
from a survey conducted between 2018 and 2019 and the anal-
ysis of medical records. The variables investigated were: data 
from the NRE-2017 and SGA; sociodemographic (age, sex, eth-
nicity) and anthropometric data; clinical history; length of hospital 
stay; postoperative complications; and hospitalization outcome. 
Data collection was performed within the first 48 hours after 
hospital admission by a trained nutritionist and three nutrition 
students. A standardized form was used, filled out based on data 
obtained from medical records and anamnesis performed at the 
bedside, along with anthropometric evaluation. Clinical data re-
garding the reason for hospitalization and previous medical his-
tory were obtained from electronic medical records.

Nutritional risk screening was performed using the NRE-
2017 tool, including six dichotomous variables (with score 
ranging from 0.25 to 1.0) related to advanced age, metabolic 
stress of the disease, decreased appetite, change in food con-
sistency, unintentional weight loss, and loss of muscle mass. 
Patients were considered at nutritional risk when NRE-2017 
was ≥ 1.5 points (15).

Nutritional anamnesis was performed through the Subjective 
Global Assessment (SGA) (19), considering the percentage of 
weight loss, presence of gastrointestinal symptoms and changes 
in food intake, functional capacity, metabolic stress of the disease 
and loss of muscle mass, subcutaneous fat, edema, and ascites 
according to physical examination. Patients were classified as 
well-nourished (SGA-A), moderately or suspected malnutrition 
(SGA-B) and severely malnourished (SGA-C) (19). 

Anthropometric data included body weight and height mea-
sured on a scale with an attached Filizola® stadiometer. The pa-
tient’s usual weight (6 months) was asked and used to calculate 
the percentage of weight loss considering the measured weight.

Postoperative complications were evaluated using the Cla-
vien-Dindo classification, classified by grades (I, II, III-IIIa, IIIb, 
IV-IVa, IVb and V) in ascending order according to the severity of 
the complication and based on the type of treatment used to cor-
rect it (20,21). Grade I corresponds to — Any deviation from the 
ideal postoperative course without the need for pharmacological 
treatment or surgical, endoscopic and radiological interventions. 
Grade II — Requires pharmacological treatment with drugs other 
than those allowed for complications Grade I; blood transfusion 
and total parenteral nutrition are also included. Grade III — Re-
quires surgical, endoscopic, or radiological intervention (where III 
a. Intervention without general anesthesia; III b. Intervention un-
der general anaesthesia). Grade IV — Life-threatening compli-
cation (including CNS): brain hemorrhage, ischemic stroke, sub-
arachnoid hemorrhage, but excludes transient ischemic attacks 
or ICU need (IV a. Single-organ dysfunction (including dialysis);  
IV b. Multi-organ dysfunction). Grade IV: death (20,21).

Information regarding the surgery performed, surgical size 
(small, medium or large) (21), the duration of the surgery, and 
the classification of the physical status according to the Ameri-

can Association of Anaesthesia (ASA) score (22) were collected 
from the patient’s medical records, and were recorded by the 
surgical team as routine care. ASA I: normal, ASA II: mild system-
ic disease (e.g., hypertension, diabetes); ASA III: Severe non-dis-
abling systemic disease; ASA IV: severe, disabling, life-threate- 
ning systemic disease; ASA V: minimum life expectancy, regard-
less of surgery. For data analysis, the reason for hospitalization 
was grouped according to medical specialty.

The outcomes investigated were length of hospital stay, post-
operative intensive care unit stay, postoperative complications 
(Clavien-Dindo classification), in-hospital mortality, and read-
mission. The length of hospital stay and post-surgical ICU stay 
were calculated by subtracting the date of hospital discharge (or 
death) and the date of admission or surgery, respectively. Pa-
tients were followed up through the electronic medical record 
until hospital discharge for evaluation of postoperative complica-
tions, readmission, and mortality. The complications, according to 
Clavien-Dindo, were identified as severe (yes/no) complications.

Quantitative variables were expressed as mean and standard 
deviation (parametric distribution) or median and interquartile 
range (non-parametric distribution) and categorical variables 
were expressed as absolute and relative frequencies. The NRE-
2017 was stratified according to nutritional risk. Comparisons 
between patients at and without risk of malnutrition were per-
formed using the Student’s t-test, Man-Whitney test, Chi-square/
Fisher’s exact test, as appropriate. Poisson regression and binary 
logistics were used to evaluate the association between risk of 
malnutrition and clinical outcomes (ICU admission, severe post-
operative complications, and death) to obtain the measures of 
association (relative risk) and their respective 95 % confidence 
intervals (95 % CI). Two models of analysis were considered: un-
adjusted and adjusted. We considered adjustment for age, sex, 
presence of cancer, and ASA classification. All analyses were 
performed in the software SPSS version 21.0 and p < 0.05 val-
ues were considered statistically significant.

RESULTS

Table I shows the general characteristics of the sample. The 
study included 162 patients, with a mean age of 59.7 years  
(± 14 years) and most of whom were male — 51.9 % (n = 84); 
74.7 % (n = 121) were of white ethnicity.  Most patients (54.9 %, 
n = 89) had oncology as their medical specialty. Regarding sur-
gery, 52.8  % (n = 84) underwent minor surgery and 60.8  % 
(n = 76) had ASA II classification (mild systemic disease).  Re-
garding nutritional risk, 48.8 % (n = 79) of hospitalized patients 
presented nutritional risk according to NRE-2017 (≥ 1.5 points). 
The median length of hospital stay and ICU stay were 14 and  
4 days, respectively. The frequency of complications (Clavien-Din-
do) among patients was 11.1 % (n = 18), and the incidence of 
in-hospital death was 4.3 % (n = 7).

The relationship between clinical variables and nutritional risk 
is shown in table II. Patients at nutritional risk (NRE ≥ 1.5 points) 
(n = 79) were older (mean age, 65.1 vs. 54.4 years, p < 0.001), 
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Table I. General characteristics of the 
sample of hospitalized surgical patients

Variables n = 162

Age (years) 59.7 ± 14.0

Gender

Male 84 (51.9)

Marital status 

Married/Stable union 90 (55.6)

Ethnics, n (%)

White 121 (74.7)

NRE-2017 – n (%)

Without risk 83 (51.2)

At risk 79 (48.8)

SGA – n (%)

Well nourished 89 (54.9)

Moderate malnutrition 55 (34.0)

Severe malnutrition 18 (11.1)

Types of surgeries

Oncology 89 (54.9)

Gastroenterology 29 (17.9)

Nephrology 10 (6.2)

ASA classification (n = 125)

I 11 (8.8)

II 76 (60.8)

III 36 (28.8)

IVB 2 (1.6)

Surgery 

Minor surgery 84 (52.8)

Middle surgery 36 (22.6)

Major surgery 39 (24.5)

Admission in ICU 7 (4.5)

Complication after surgery

No 144 (88.9)

Yes 18 (11.1)

LOS (days) 14 (8-26)*

LOS after surgery (days) 4 (1.5-8)*

Mortality in hospital 7 (4.3)

*Median (P25-P75). NRE: Nutritional Risk in Emergency; SGA: subjective 
global assessment; LOS: length of stay; ASA: American Society of 
Anesthesiology; ICU: intensive care unit.

mostly male (60.8 % vs. 39.2 % female). In addition, in the group 
with nutritional risk by NRE (NRE ≥ 1.5 points) there was a higher 
prevalence of cancer patients (n = 53 [67 %]), longer hospital-
ization time (18 days vs. 13, p = 0.006), and had more days in 
the intensive care unit (6 vs. 3.5 days, p: 0.020) when compared 
to patients without risk for NRE.

The association between NRE-2017 and outcomes is shown 
in table III. NRE ≥ 1.5, indicating nutritional risk, was an indepen-
dent predictor of prolonged length of hospital stay (> 14 days) 
[RR: 1.60, 95 % CI (1.49-1.71), p < 0.001], length of stay in UTI 
[RR: 2.0, 95 % CI (1.80-2.27), p < 0.001] and complications 
after surgery [RR: 3.16, 95 % CI (1.07-9.31), p: 0.037].

After adjusting for confounding factors, NRE ≥ 1.5 maintained 
an association with length of stay (> 14 days) and length of ICU 
stay (after surgery), with RR: 1.41 (95 % CI, 1.28-1.55) and RR: 
1.87 (95 % CI, 1.62-2.16), respectively. In this sample of pa-
tients, there was no significant association with readmissions 
and mortality.

DISCUSSION

This study aimed to evaluate the association of the NRE-2017 
tool in predicting clinical outcomes after elective surgery. The re-
sults pointed to a high prevalence of nutritional risk in surgical 
patients (48.8  %); a higher risk for cancer patients and older 
patients. NRE ≥ 1.5, indicating nutritional risk, was associated 
with longer hospital stay and ICU stay (post-surgery). 

It is well established in the literature that malnutrition in sur-
gical patients is prevalent and carries a serious risk for the de-
velopment of complications (1-6,17). In our sample of surgical 
patients, the nutritional risk according to the NRE-2017 tool  
(≥ 1.5 points) was 48.8 %. Like the original validation study 
of the tool, in which the prevalence of nutritional risk in 
a sample of 748 hospitalized adults was 38.8  % (95  % CI, 
35.4 %-42.5 %). Similarly, a study including 601 hospitalized 
patients identified nutritional risk by NRE-2017 in 24 % of the 
sample (23).

It is recommended that individuals at risk of malnutrition be 
identified by validated screening tools and should be evaluated 
and treated according to the necessary interventions (24,25). The 
NRE-2017 is a recent nutritional screening tool, and most studies 
use the diagnosis of SGA as an exclusive tool at hospital admis-
sion (19). The impact of nutritional risk on postoperative outcomes 
was demonstrated in a meta-analysis that evaluated the nutritional 
risk and postoperative outcomes of patients undergoing abdominal 
surgery, and was strongly correlated with increased rates of gener-
al and infectious complications, increased mortality, and prolonged 
hospital stay (26). Other studies have pointed to a linear increase 
in mortality as nutritional risk increases (18,24).

In our study, the nutritional risk identified by the NRE-2017 tool 
≥ 1.5, was associated with longer hospital stays. Patients with 
NRE ≥ 1.5 remained hospitalized for 18 days (vs. 13 days in the 
non-risk group) and 6 days in the ICU (after surgery) (vs. 3.5 days 
compared to patients without nutritional risk for NRE).

Prolonged hospitalization in surgical patients may be related to  
the nutritional status prior to surgery, complications related  
to the underlying disease, postoperative complications, and the 
patient’s age. A study with 565 surgical individuals identified that 
the length of hospital stay had a linear increase according to the 
increase in nutritional risk.
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Table II. Associations between nutritional risk and clinical variables, and validity  
of the NRE-2017 in predicting in-hospital outcomes in a cohort of surgical patients (n = 162)

Variables
Without nutritional risk

(n = 83)
With nutritional risk (≥ 1.5 points)

(n = 79)
p

Age (years) 54.4 ± 13.8 65,1 ± 12,1 < 0.001
Gender, n (%)

Men 36 (43.4) 48 (60.8) 0.040
Women 47 (56.6) 31 (39.2)

Oncology, n (%) 0.004
Yes 36 (43.4) 53 (67.1)

No 47 (56.6) 26 (32.9)

ASA classification, n (%) (n = 125) 0.001
I/II 56 (83.6) 31 (53.4)

III/IV 11 (16.4) 27 (46.6)

Surgery, n (%) 0.114
0.060Minor surgery 37 (45.7) 47 (60.3)

Middle surgery 19 (23.5) 17 (21.8)

Major surgery 25 (30.9) 14 (17.9)

LOS in ICU, n (%)  1 (1.3) 6 (7.8)

Complications, n (%) 0.063
No 78 (94.0) 66 (83.5)

Yes 5 (6.0) 13 (16.5)

LOS (days) 13 (7-23) 18 (10-36) 0.006
LOS > 14 days, n (%) 39 (43.4) 46 (55.7) 0.075

LOS after surgery in ICU (days) 3.5 (1-7) 6 (2-14) 0.020
LOS after surgery > 4 days, n (%) 33 (40.2) 46 (58.2) 0.034
Situation after discharge (%) 0.194

Loss 15 (18.1) 17 (21.5)

Readmission (no) 36 (43.4) 26 (32.9)

Readmission (yes) 23 (27.7) 19 (24.1)

Mortality, n (%) 9 (10.8) 16 (20.3) 0.150
ASA: American Association of Anaesthesia; LOS = length of stay. *Adjusted for the variables that entered the model: age, sex, oncology, ASA classification and surgical size.

Table III. Association between nutritional risk assessed by NRE-2017 and outcomes

Outcome Variable
RR crude  
(95 % CI)

p-value
RR adjusted 

(95 % CI)*
p-value

RR adjusted 
(95 % CI)† p-value

LOS
NRE ≥ 1.5 (NUTRITION RISK)

1.60 (1.49-1.71) < 0.001 1.68 (1.55-1.81) < 0.001 1.41 (1.28-1.55) < 0.001
NRE- withou risk

LOS ICU
NRE ≥ 1.5 (NUTRITION RISK)

2.030 (1.80-2.27) < 0.001 2.10 (1.87-2.37) < 0.001 1.87 (1.62-2.16) < 0.001
NRE- withou risk

Readmission
NRE ≥ 1.5 (NUTRITION RISK)

0.84 (0.33-2.19) 0.73 --- --- --- ---
NRE- withou risk

Mortality
NRE ≥ 1.5 (NUTRITION RISK)

0.78 (2.72-2.28) 0.66 --- --- --- ---
NRE- withou risk

Complications
NRE ≥ 1.5 (NUTRITION RISK)

3.16 (1.07-9.31) 0.037 2.85 (0.89-9.12) 0.078
NRE- withou risk

*Adjusted for age and gender; †Adjusted for age, gender, ASA, oncology. LOS: length of stay.
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Patients at high nutritional risk remained hospitalized for four 
times longer than patients at low risk, reaching a median of 
12 days of hospitalization, while patients at medium risk had a 
median hospitalization time of 6.5 days (18).

In our study, patients with NRE ≥ 1.5 had a 1.4 times higher 
risk of prolonged hospitalization, as well as a 1.87 times high-
er risk of ICU stay after surgery, when compared to patients 
without nutritional risk (15,24), corroborating data from the 
original NRE-2017 study, in which patients at risk of malnutri-
tion had a two-fold higher relative risk of a prolonged hospital 
stay (15).

Older patients were associated with higher nutritional risk, 
corroborating other studies using different screening tools 
(22,25,26). Similarly, oncology was the medical specialty most 
associated with nutritional risk, like other previous studies that 
also listed cancer patients among those with higher nutritional 
risk, since both the disease and the treatments threaten their 
nutritional status (28-30). The other clinical outcomes investi-
gated, such as severe postoperative complications, readmis-
sion, and death, were significantly higher in the group with 
nutritional risk by NRE-2017, but it was not associated with 
mortality alone, with a trend towards an increase in the risk of 
mortality in those with nutritional risk. 

The NRE-2017 nutritional risk screening tool is simple, fast, 
valid, and low-cost, and can be used to identify nutritional risk 
in hospitalized surgical patients (15). As a positive aspect, it 
is easy not to require objective data for implementation, which 
makes it more practical in situations where the patient does 
not have the mobility to perform anthropometric measure-
ments or when such information is not included in the pa-
tient’s records. To confirm its applicability, further studies with 
surgical and non-surgical hospitalized patients are needed. It 
is believed that such an instrument can be a component in 
the routine nutritional care of hospitalized patients, because 
from the identification of nutritional risk, interventions such as 
a more detailed assessment or early nutritional therapy can 
be instituted to minimize the negative consequences of mal-
nutrition. In view of this situation, identifying nutritional risk in 
a simple and safe way can accelerate nutritional support with 
the aim of improving the outcomes of surgical patients.

Among the limitations of this study, we highlight the lim-
ited sample size, which probably influenced the analysis of 
negative outcomes when adjusted for gender, age, oncology 
and ASA, and mortality in isolation. Another point was the 
heterogeneous sample and the loss of some variables, which 
may have influenced the results of the study. However, it is 
important to evaluate the validity of the NRE-2017 nutritional 
risk screening in predicting clinical outcomes in hospitalized 
surgical patients. 

Nutritional risk is prevalent in hospitalized surgical patients 
evaluated with the NRE-2017 screening tool and was sig-
nificantly associated with length of hospital stay (on average  
5 days longer) and clinical outcomes in those patients with 
nutritional risk, however there was no association with mor-
tality. Further studies are needed in different populations.
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