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ABSTRACT

Background & Aims: Critical illness is a complex and multifactorial condition in which the
persistent inflammatory response contributes to the development of malnutrition. Nutritional
risk screening is an essential step to identify patients that could benefit from a detailed
nutritional assessment and early nutritional intervention. The American Society of Parenteral
and Enteral Nutrition (ASPEN) suggests a new cut-off point for the Nutritional Risk
Screening (NRS-2002) tool in critical care: considering NRS-2002 scores > 3 as nutritional
risk and NRS-2002 scores > 5 as high nutritional risk, but its validity requires confirmation.
The present study aimed to evaluate the predictive validity of different cut-off points to
identify nutritional risk using the NRS-2002 in adult critically ill patients.

Methods: A cohort study was conducted prospectively in five Intensive Care Units (ICUs) of
a South Brazilian Complex Hospital. The NRS-2002 tool was performed within the first 48
hours after admission and we classified the patients as without nutritional risk, at nutritional
risk or at high nutritional risk following the ASPEN cut-off point. Patients were followed up
until hospital discharge to assess the hospital and ICU length of stay (LOS), hospital and ICU
mortality, and ICU readmission. Logistic and Cox Regressions were performed to test
criterion validity, and a Receiver Operating Characteristic (ROC) curve was constructed to
determine the most accurate score of NRS-2002 on predicting the listed outcomes.

Results: 376 patients (61.86 = 14.35 years, 50.8% men) were included, from whose 374 had
their nutritional status assessed. A total of 13% were classified as without nutritional risk
(NRS-2002 < 3), while 48.7% and 37.8% were classified as at nutritional risk (NRS-2002 >
3) and at high nutritional risk (NRS-2002 > 5), respectively. The cut-off point > 5 was only
associated with prolonged hospital LOS (OR = 2.67, CI195% 1.25-5.71). On the other hand,
the NRS-2002 considered as a continuous variable increased the chance of prolonged
hospitalization by 1.23 times (CI95% 1.06-1.42), and the risk of ICU (HR = 1.24, CI95%
1.06-1.44) and hospital mortality (HR = 1.42, CI95% 1.16-1.74). According to the ROC
curve, the best cut-off point for NRS-2002 was a score > 4, that was associated with
prolonged hospital LOS (OR = 2.21, C195% 1.43-3.42), ICU readmission (OR = 2.49, CI195%
1.16-5.34), ICU (HR = 3.09, CI95% 1.53-6.26), and hospital mortality (HR = 1.96, CI195%
1.21-3.18).

Conclusions: The NRS-2002 > 4 cut-off point was a predictor of prolonged hospital LOS,
ICU readmission, and ICU and hospital mortality, showing a wider prognostic value in
comparison to the cut-off points proposed by ASPEN.

Key Words: nutritional risk, intensive care, cut-off point, mortality, prognostic.
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INTRODUCTION

Critical illness is a complex and multifactorial condition characterized by intense
catabolic stress, in which systemic inflammatory response is associated with worse outcomes
such as increased infectious morbidity, multiple organ failure, longer hospital length of stay
(LOS), and mortality [1,2]. These patients have an exacerbated release of pro-inflammatory
mediators and counter-regulatory hormones that triggers intense muscle wasting with
consequent functionality and contractility reduction, leading to muscle mass loss and
subcutaneous fat loss [3]. Although some patients may not present a nutritional status
commitment at the hospital or Intensive Care Unit (ICU) admission, the persistent
inflammatory response associated with critical illness contributes to malnutrition

development [4].

Malnutrition prevalence in critically ill patients varies from 37.8 to 78.1% and it’s
associated with longer ICU LOS and higher death rates [5]. It stands out the relevance of
performing a detailed nutritional risk screening at ICU admission [6,7]. Nutritional risk
screening aims to identify patients at risk of malnutrition that could benefit from a detailed
nutritional assessment and early nutritional intervention [8], which must be carried out in the
first 24-48 hours after hospital admission [1,6]. In the ICU settings there is no consensus
related to nutritional risk definition and when it should be screened, although 55.9%
(minimum 16.0% to maximum 99.5%) of critically ill patients are at nutritional risk

according to a systematic review of 36 studies conducted by our research group [9].

The European Society for Clinical Nutrition and Metabolism (ESPEN) recommends
that all patients whose ICU LOS exceeds 48 hours should be considered at nutritional risk
since it is unavoidable the weight and muscle mass loss related to intense catabolic stress of

critical illness [7]. On the other hand, the American Society of Parenteral and Enteral
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Nutrition (ASPEN) [1] and the Brazilian Society of Parenteral and Enteral Nutrition
(BRASPEN/SBNPE) [6] recommend that a complete nutritional risk screening should be
performed by Nutritional Risk Screening - 2002 (NRS-2002) [10] or Nutrition Risk in
Critically Il (NUTRIC) Score [11]. Both consider the nutritional risk in the ICU setting as a
risk of worse outcomes whether patients do not receive adequate nutrition support, as

proposed by Heyland et al [11].

Despite consolidated evidence of the prognostic value of a high NUTRIC score in
critically ill patients, its variables do not reflect nutritional parameters directly since including
Acute Physiology and Chronic Health Evaluation II (APACHE II) [12] and Sepsis-Related
Organ Failure Assessment (SOFA) [13], age, the number of comorbidities and total days of
hospitalization before the ICU [11]. Some concerns related to NRS-2002 in ICU settings can
also be highlighted: ASPEN suggested a new approach for nutritional risk classification by
ASPEN that considers scores > 3 as nutritional risk and scores > 5 as high nutritional risk [1].
As far as we know, this approach has been explored by only three studies until now [14-16],
suggesting that it is necessary to explore better its prognostic value considering different
meaningful clinical outcomes. Therefore, the present study aimed to evaluate the predictive
validity of different cut-off points to identify nutritional risk using the NRS-2002 in adult

critically ill patients.

MATERIALS & METHODS

Study design

It was a cohort study conducted in five Intensive Care Units at a hospital complex in
Porto Alegre (Brasil). The protocol was approved by the Ethical Committee of the Hospital

(number 4.735.356) and was conducted according to the 466/12 Resolution of the National
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Ethics Committee (https://conselho.saude.gov.br/resolucoes/2012/Reso466.pdf). All patients

or their family members gave their written informed consent before data collection.

Inclusion and exclusion criteria

Patients > 18 years, of both sexes, that could answer a simplified nutritional
anamnesis or whose family members could answer it, were included in the study. Patients
whose ICU length of stay prediction was less than 24 hours, pregnant and lactating women
(up to 9 months postpartum), in anasarca with the impossibility of performing a physical
examination and with medical contraindication of mobilization to perform anthropometric

measures, as well as those without gasometry in the first 24 hours were excluded.

Data collection

The data collections were performed prospectively between November 2019 and
March 2020 and between April 2021 and May 2022, with a suspension period due to the
COVID-19 pandemic since ICU access was limited to professionals in the field. Three trained
registered dietitians and three Nutrition undergraduate students collected clinical,

sociodemographic, and nutritional data within 24h after the patient's ICU admission.

Clinical and sociodemographic data were collected from electronic records or nursing
sign sheets and included: age, sex, vital signs, hospital and ICU admission dates, the reason
for ICU admission, morbid history, number of comorbidities, and number of hospitalization
days before ICU admission. Medications in use at ICU admission, need for mechanical
ventilation and hemodialysis, as well as first 24 hours of clinical laboratory results, were also
collected. From these data, the disease severity rating score Acute Physiology and Chronic

Health Evaluation II (APACHE II) [12] was calculated.
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The body mass index (BMI) was calculated from weight and height data informed by
the patient or their family members during the patient’s visit or telephonic contact. Simplified
nutritional anamnesis performed with the patient or their family members comprised an
assessment of food consumption in the two weeks before hospitalization in terms of quantity
and weight loss. To evaluate the alteration in food intake, the percentage of current
consumption compared to the usual was rated on a 0-100% scale, considering the number of
days since this modification. Patients or their family members were questioned about the
occurrence of weight loss or not, the usual weight, and the current patient’s weight. Likewise,
the period in which weight loss occurred, whether intentional or not, was questioned -

calculating the percentage of weight loss unintentionally presented by the patient.

Nutritional risk was evaluated from the NRS-2002 tool performed in the first 24h
after admission. Nutritional status impairment and the disease severity (associated with
increased nutritional requirements) were evaluated, with the cut-off points absent (0), mild
(1), moderate (2), or severe (3) being used for each item. If the patient was aged > 70 years, 1
point was added to the final score. The sum of nutritional status items, disease severity, and
age, was classified into: without nutritional risk (< 3 points), with nutritional risk (> 3 points
and < 5 points), with high nutritional risk (> 5 points), or without application conditions.
Patients were followed up until hospital discharge to collect outcomes of interest in the
medical record: ICU length of stay, length of hospital stay, ICU mortality and hospital

mortality, and ICU readmission.

Statistical Analysis

Sample size calculation was based on the Maciel et al. [14] study, considering ICU
(11.6% and 33%) and hospital (28.9% and 44.7%) percentage of deaths among the patients

with nutritional risk and high nutritional risk according to NRS-2002, a power of 80%, a
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significance level of 5% and additional 20% to multivariate analysis adjustments. Based on
ICU and hospital deaths the estimated sample size was 163 and 372 patients, respectively.
The highest sample size was considered in the present study. The sample size was calculated

using the online OpenEpi calculator (http://www.openepi.com/Menu/OE_Menu.htm).

Descriptive statistics were calculated for sample characterization: mean and standard
deviation for parametric quantitative variables, the median and interquartile range for
nonparametric quantitative variables, and absolute and relative frequencies for categorical

variables. The normality of the variables was evaluated by the Kolmogorov-Smirnov test.

Patients without nutritional risk were compared with those with nutritional risk and
those with high nutritional risk in terms of clinical and sociodemographic variables and
outcomes of interest by the Anova, Kruskal-Wallis, or Chi-Square tests. Tukey test and
Bonferroni correction were performed in the post hoc analysis. The predictive validity of the
different cut-off points of NRS-2002 and its score as a continuous variable was assessed by
logistic regression, with the LOS in the ICU, hospital LOS (categorized by the median of the
sample), and ICU readmission, adjusting to potential confounders (variables with p < 0.20 in
the bivariate analysis and those with recognized clinical relevance) as dependent variables.
Cox Regression was performed to evaluate the association between nutritional risk by the

different NRS-2002 cut-off points and mortality, adjusted for potential confounders.

We also constructed a Receiver Operating Characteristic (ROC) curve and calculated
the sensibility and specificity of NRS-2002 to evaluate its predictive value considering all
outcomes listed above. The best cut-off point was defined by the Youden Index considering

the greatest balance between sensibility and specificity.

Data analyses were performed with SPSS 20.0 and P values < 0.05 were considered

statistically significant.
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RESULTS

General Characteristics of the Sample

Data from 376 critically ill patients were collected during the study period. Almost '3
(27.1%) of patients were admitted to a lung disease specialized ICU, 26.1% to a general ICU,
and 22.9% to an oncological ICU. The mean age of the patients was 61.86 + 14.35 years, and
most of them were males (50.8%). The main reasons for admission to the ICU were cancer
complications (30.9%), pulmonary (30.3%), and gastrointestinal disorders (13.8%), and the
median of hospital days before ICU admission was 2.0 (0.0-8.0). Most patients had cancer
(50.8%), underwent surgical procedures during the hospital stay (64.6%), required MV at
ICU admission (52.9%), and had a prescription for vasoactive drugs (60.9%). According to
dietary prescriptions, 53.8% of patients were on an oral diet, 35.2% on an enteral diet, and
3.5% on a parenteral diet; while 28 patients were on a mixed feeding, and the remaining four

patients were fasting.

Considering clinical outcomes, the median of days spent in the ICU was 5.0 (3.0-9.0)
days. The median of hospital LOS was 19.5 (11.0-33.75) days, and 29.0% and 18.8% died
during the hospital and ICU stay, respectively. Indeed, 10.6% had ICU readmission.

Additional information on the general characteristics of the sample is presented in Table 1.

Nutritional Risk According to the NRS-2002

Among 376 patients, we could not apply NRS-2002 to two of them due to missing
current weight and height data, making it impossible to estimate weight loss and BMI, and
consequently assess the nutritional status impairment component. In the remaining 374

critically ill patients, the NRS-2002 was applied from the anamnesis performed with the
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patient in 52.4% and with their families in 46.2%. Eleven patients (2.9%) had their anamnesis

data collected from electronic records.

In our sample, 13% of patients were classified as without nutritional risk (NRS-2002
score < 3), 48.7% as with nutritional risk (NRS-2002 score 3-4), and 37.8% as with high
nutritional risk (NRS-2002 score > 5). Figure 1 illustrates the frequencies of scores for the
NRS-2002 components. Related to the nutritional status impairment component, 165 patients
were classified as normal nutritional status (score 0), 70 patients as mild (score 1), 74 patients
as moderate (score 2), and 63 patients as severe (score 3). Otherwise, related to the disease
severity component, 9 patients were classified as absent (score 0), and 45, 33, and 287
individuals were sorted as mild (score 1), moderate (score 2), and severe (score 3),
respectively. Indeed, 27.9% of the sample had 1 point added to the final score due to age > 70

years. The NRS-2002 median score was 4 (3-5) points.

Comparison of Features and Clinical Outcomes Between Patients Grouped According to

NRS-2002 Cut-off Points Proposed by ASPEN

Table 1 shows a comparison between patients grouped according to NRS-2002
nutrition risk categories proposed by ASPEN. No significant difference was observed
between groups regarding sex, frequency of patients with a cancer diagnosis, and ICU
readmission. Patients at high nutritional risk (NRS-2002 > 5) were older and had lower BMI,
compared to patients classified as NRS-2002 < 4. APACHE II and SOFA scores were
significantly different between the three groups. Patients with NRS-2002 score > 5 had longer
ICU and hospital LOS than those without nutritional risk, while no significant difference was
found between patients with risk and high risk. The incidences of ICU and hospital death
were also higher in patients with high nutritional risk in comparison to those without

nutritional risk.
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Predictive validity of the NRS-2002 cut-off points proposed by ASPEN

A multivariate analysis was performed to evaluate the predictive validity of the
cut-oft points of NRS-2002 proposed by ASPEN on the clinical outcomes of interest. In an
unadjusted analysis, both nutrition risk (NRS-2002 3-4) and high nutrition risk (NRS-2002 >
5) categories increased the chance of prolonged hospital LOS and prolonged ICU LOS, with
the NRS-2002 > 5 scores also being a predictor of hospital mortality. When adjusted for
potential confounders, only the high nutrition risk category increased the chance of prolonged

hospital LOS by 2.67 times, as presented in Table 2.

Predictive Validity of NRS-2002 as a Categorical or Continuous Variable

Considering the results presented in Table 2, which could be due to insufficient power
to demonstrate the predictive validity of three categories for nutritional risk classification by
NRS-2002, another multivariate analysis was conducted considering the NRS-2002 as

bicategorical (with or without nutritional risk) or continuous variable.

According to Logistic and Cox regression results presented in Table 3, NRS-2002 > 5
score was an independent predictor for ICU mortality. The categorical variable that grouped
patients as nutrition risk and high risk (NRS-2002 > 3) was significantly associated with
prolonged hospital LOS and ICU LOS in crude analysis, but after adjustment for
confounders, it was only a predictor for hospital LOS > 19 days, when compared to patients
without nutritional risk. On the other hand, an increase of 1 point on the NRS-2002 score
increased the chance of prolonged hospitalization by 1.23 times and the risk of ICU and

hospital death by 1.24 and 1.42 times, respectively.
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Definition of a new cut-off point for NRS-2002 based on its accuracy in predicting worse

clinical outcomes

Considering that the continuous NRS-2002 was a predictor of a greater number of
outcomes, we sought to assess the NRS-2002 accuracy and the need to define a new cut-oft
point for the tool in the context of critical illness. According to values of accuracy, sensibility,
and specificity, considering a minimum sensibility of 50%, the NRS-2002 > 4 cut-off point
showed a satisfactory performance to identify prolonged hospital LOS, prolonged ICU LOS,
hospital mortality, and ICU mortality. For ICU readmission, a cut-off point was not defined
due to a not significant area under the ROC curve (Table 4). Since the AUC ROC gives us the
results of an unadjusted analysis of predictive validity, based on the mentioned results, we
conducted a multivariate analysis to assess if the NRS-2002 > 4 score would be a predictor of
a greater number of outcomes when compared to the already established cut-off points. In
both univariate and adjusted analyses, the NRS-2002 > 4 was able to demonstrate a

significant association with all outcomes, except for prolonged ICU LOS (Table 5).

DISCUSSION

The present study aimed to evaluate the predictive validity of the NRS-2002 cut-off
points to identify nutritional risk in adult critically ill patients. When we compared patients
with risk and high risk to those without nutritional risk, considering the cut-off points
proposed by ASPEN, NRS-2002 score > 5 was an independent predictor only of hospital
LOS > 19 days. When NRS-2002 was considered as a continuous variable, an increased
chance of prolonged hospitalization by 1.23 times and the risk of ICU and hospital death by
1.24 and 1.42 times, respectively for each increase of 1 point on the NRS-2002 score, was

evidenced. Finally, when we explored the best cut-oft point of NRS-2002 we identified that a
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score > 4 was independently associated with prolonged hospital LOS, ICU readmission, [CU

mortality, and hospital mortality.

The frequency of patients at nutritional risk evaluated by NRS-2002 was 86.5%,
whose 37.8% were classified as high nutritional risk (NRS-2002 score > 5). This tool has
been applied by other studies, in which the prevalence of nutritional risk ranged from 39.4%
to 99.5% [9], being the frequency of NRS-2002 score > 5 in critically ill patients between
47.56% to 62% [14-17]. This wide range of nutritional risk frequency can be explained by the
heterogeneity of patients studied related to age and disease severity scores, the manner how
nutrition data were collected (from records versus informed or measured data), and with
whom the anamnesis was taken (probably it will be more accurate whether performed with
patients). Shpata et al. showed that elderly patients (> 65 years) had a 1.07-fold increase in
the chance of being at nutritional risk and an APACHE 1I score > 15 was also identified as a
predictor of this condition in critically ill patients (OR=3.06, C195% 1.85-5.04) [18]. Zhao et
al. considered all critically ill patients with COVID-19 with a score of 3 in the component
disease severity instead of evaluating the APACHE II score, while in our sample 76% of
patients scored 3 in this NRS-2002 component. It justifies why we identified fewer patients

with NRS-2002 > 5 in comparison to this study (37.8% versus 68.0%) [16].

High nutritional risk defined as proposed by ASPEN (NRS-2002 > 5) [1] was an
independent predictor of prolonged hospital stay (> 19 days) while it was not associated with
other unfavorable clinical outcomes in our sample. Indeed, nutritional risk (NRS-2002 > 3)
was not an independent predictor of clinical outcomes when we considered the three
nutritional risk categories in the analyses. We did not identify studies that performed a similar
analysis to explore the association between NRS-2002 categories and hospital LOS. Related
to ICU LOS, Marchetti et al. [15] demonstrated that patients at high risk spent more days in

ICU in comparison to those at nutrition risk such as our results. But, in multivariate analyses,
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we did not demonstrate a significant association while they did not perform this. A
prospective cohort study carried out by Maciel et al. [14] showed that patients classified as
with high nutritional risk had an increase of 2.10-fold in ICU death when compared to
patients with nutritional risk (NRS-2002 > 3). However, the authors excluded the group of
patients without nutritional risk from the analyses (n = 1), and patients with an NRS-2002
score > 5 presented higher incidences of infection, which could contribute to a higher risk of
mortality, and it was not included as a potential confounder in the regression analyses [14].
They did not find a significant association between high nutritional risk and hospital
mortality in multivariate analyses, like ours. We did not find any study evaluating the
association between the nutritional risk categories and ICU readmission, precluding
comparisons with our results. Turkish research [19] evaluated the nutritional status of
individuals admitted to a postoperative care unit using different methods for nutritional risk
screening and its predictability of morbidity and mortality. The authors demonstrated a
difference in NRS-2002 score between survivors and non-survivors, being greater in
non-survivors, and a significant correlation between mortality and the NRS-2002 score (r =
0.166, p < 0.05). However, the correlation test performed is questionable to assess the
association between mortality and nutritional risk, since it is a statistical test indicated for
evaluating the association between two quantitative variables, and mortality is always a
categorical variable. In our study, on the other hand, we demonstrated that after adjusting for
confounders, the nutritional risk with the cut-off points proposed by ASPEN was not an

outcome predictor in adult critically ill patients.

The sample’s classification into 3 nutritional risk categories (no risk, with risk, and
with high risk), and the consequent assessment of the association of 2 risk categories
compared to the absence of nutritional risk with outcomes of interest, may have limited the

power of our study, since the NRS-2002 score > 5 was only associated with prolonged
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hospital LOS after adjusted analysis. Therefore, we assessed nutritional risk according to
NRS-2002 as a bicategorical (with or without nutritional risk) and a continuous variable.
According to multivariate analysis, the NRS-2002 > 3 was significantly associated with
hospital LOS > 19 days, while the NRS-2002 > 5 increased the risk of ICU death by 2.23
times. On the other hand, the nutritional risk analyzed continuously, was a predictor of
prolonged hospital LOS, ICU, and hospital mortality. Zhao et al. [16] demonstrated a higher
risk of mortality in patients with COVID-19 when NRS-2002 was considered as a continuous
variable, but it was not associated with hospital LOS. It is necessary to highlight that the
outcome was considered a continuous variable and the median of LOS was higher than in the
current study (32 days versus 19 days). Another study conducted in a postoperative care unit
reported a non-significant correlation between NRS-2002 and hospital LOS (r = 0.118, p >
0.05), but a multivariate analysis was not conducted [19]. Finally, a Brazilian prospective
cohort [15] classified patients with scores <5 or > 5 (high risk) using the NRS-2002 tool and
reported that a higher NRS-2002 score was associated with hospital death, but ICU death was
not evaluated. Indeed, potential confounders such as the requirement of mechanical
ventilation, infection, and hospital death were considered as outcomes and not included in the

logistic regression model.

As far as we know, the definition of the cut-off point proposed by the ASPEN, which
classifies patients with high nutritional risk (NRS-2002 > 5), is an expert-based
recommendation. According to Kondrup et al. [10] the NRS-2002 tool was developed with
the purpose of detecting nutritional risk in hospitalized patients, based on the concept that
nutrition therapy should be initiated in those with nutritional status impairment and/or
severely ill. Thus, based on a ROC curve analysis, the cut-off point > 3 was defined as
nutritional risk, once this score gave a higher chance of a positive effect from nutritional

intervention. However, the tool was developed and validated in hospitalized patients, making
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it necessary to define a new cut-off point for those with critical illness since the findings
could not be extrapolated to them. To our knowledge, no study has already defined an
NRS-2002 cut-off point for critically ill patients. We constructed a ROC curve and identified
the cut-off point > 4, which showed satisfactory prognostic value to identify higher odds for
prolonged hospital LOS and ICU readmission, as well as a higher risk of ICU and hospital

mortality.

Despite having a satisfactory predictive validity, the Nutritional Risk Screening
(NRS-2002) tool depends on a complete anamnesis so that it can be performed. In the current
study, we were able to apply the NRS-2002 to the vast majority of patients due to anamnesis
performed with the patient in 52.4% of the sample and in 46.2% with their families.
However, in ICUs in which most patients require mechanical ventilation and contact with
family members/caregivers is not possible, the feasibility of the tool is limited. In fact, few
studies address with whom the anamnesis was taken and, even in those, information
regarding the frequency in which data were measured, collected from medical records, or
collected from patients, is not covered in detail by the authors [14-17]; so we could not have
an idea of how feasible the NRS-2002 would be in ICUs. Yet, it is necessary to point out the
impact of the vast difference between weight and height data collected from measurements,
estimations, or information in clinical practice. Chumlea’s equation for weight estimation
[20], for example, showed a mean standard error of 4.48kg for men and 3.8kg for women,
with a coefficient of variation of the estimate compared to the actual weight of 6.1% and
6.2% for both genders, respectively. Likewise, a study conducted with 16,573 patients
selected in the Third National Health and Nutrition Examination Survey (NHANES III) [21],
demonstrated that men tended to overestimate and women underestimated body weight. In
our study, we used for the percentage of weight loss and BMI calculation, only the weight

and height informed by the patients or family member/caregiver. As mentioned, it is known
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that the reported value differs from the measured one in most cases, however, a systematic

error remained in the study.

Our study has some limitations. For those individuals at nutritional risk, the
component nutritional status impairment of the NRS-2002 tool is originally subdivided into
the percentage of recent weight loss, change in food intake, and/or reduced BMI, whose
scores are stratified into mild, moderate, or severe. We have not evaluated the association
between each of these factors and the clinical outcomes of interest, considering only the
impairment of nutritional status as a whole as well as the severity of the disease. Furthermore,
since we only had 130 patients on an enteral diet and those on an oral diet we had no control
over food acceptance we could not assess the interaction between outcomes and nutrition
therapy, which is also relevant, based on the concept of nutritional risk. On the other hand,
our study has some strengths: this is the first study to propose a new cut-off point for the
NRS-2002 tool in adults critically ill based on its predictive validity, involved a
heterogeneous sample of critically ill patients, and achieved the sample size estimated. For
future research, the interaction between nutritional risk and nutritional therapy should be

assessed and the predictive validity of NRS-2002 > 4 confirmed.

CONCLUSION

The cut-off point of 4 for NRS-2002 was a predictor of prolonged hospital LOS, ICU
readmission, and ICU and hospital mortality, in critically ill patients while the two categories
proposed by ASPEN (NRS-2002 > 3 and > 5) were not associated with all these outcomes.
These results suggest that nutritional risk in the ICU setting should be considered when

NRS-2002 > 4.
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Table 1. Features and Outcomes in Critically 11l Patients According to the Different Cut-off Points of Nutritional
Risk Screening (NRS-2002)

Variables Total Sample  NRS-2002 <3  NRS-2002 34 NRS-2002 >5 P
(n=376) (n=49) (n=183) (n=142)
General features
Male 191 (50.8) 26 (13.6) 95 (49.7) 70 (36.6) 0.845!
Age, years 61.86 + 14.35 57.84+£12.00°  60.63 + 13.40° 65.11 +15.47° 0.0022
Nutritional features
Current weight, kg 71.64 +£17.07 78.34+17.78  73.20 + 14,88" 66.97 +18.48° <0.001?
BMI, kg/m? 25.77+5.23 27.68 £ 4.87* 26.25 +4.55* 2438 £5.91° <0.001?
Clinical features
APACHE 11 17.85 £ 8.59 7.10 £ 2.46 18.24 + 8.09" 21.08 £ 7.74¢ <0.001?
SOFA 6.60 £ 4.102 2.57£2.10* 6.98 £ 4.08° 7.49 £ 3.88° <0.001?
Surgical procedure 243 (64.6) 42 (17.3) 124 (51.0) 77 (31.7) 0.001!
Cancer diagnosis 191 (50.8) 31(16.2) 86 (45.0) 74 (38.7) 0.123!
Sepsis 87 (23.1) 46 (16.1) 146 (51.2) 93 (32.6) <0.001"
Transplant 43 (11.4) 0(0.0) 35(81.4) 8 (18.6) <0.001"
MYV at admission 199 (52.9) 46 (26.3) 74 (42.3) 55(31.4) <0.001"
HD at admission 30 (8.1) 48 (14.2) 167 (49.4) 123 (36.4) 0.022!
Clinical outcomes
ICU LOS, days 5.0 (3.0-9.0) 3.0 (2.0-5.0) 5.0 (3.0-11.0)° 6.0 (3.0-9.0)° <0.001°
ICU death 65 (18.8) 1(1.5) 24 (36.9) 40 (61.5) <0.001"
ICU readmission 40 (10.6) 3(7.5) 17 (42.5) 20 (50.0) 0.202!
Hospital LOS, days 19.5 (11.0-33.75)  12.0 (6.0-23.0)* 20.0 (11.0-35.0)° 20.5 (11.75-34.0)>  0.001°
Hospital death 109 (29) 3(2.8) 47 (43.1) 83 (31.3) <0.001'

'Chi-square with Bonferroni Correction. 2Anova one-way. *Kruska-Wallis. Posthoc Tukey Test.
Different superscript letters indicate P < 0.05 while equal superscript letters indicate a non-significant difference

between groups.

Data are presented as absolute (relative) frequencies, mean + standard deviation, or median (P25-P75).

BMI, Body Mass Index; APACHE II, Acute Physiology and Chronic Health Evaluation II; SOFA,
Sepsis-Related Organ Failure Assessment; MV, Mechanical Ventilation; HD, Hemodialysis; MVd, Duration of
Mechanical Ventilation; ICU, Intensive Care Unit; LOS, Length of Stay.
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Table 2. Predictive Validity of Nutritional Risk Screening (NRS-2002): Multivariate
Analyses on the Association Between Different Cut-off Points and Clinical Outcomes

Dependent variable Crude Model Adjusted Model
Hospital LOS > 19 days OR (95% CI) P OR (95% CI) P
NRS-2002 <3 Reference Reference
NRS-2002 3-4 2.38 (1.21-4.68) 0.012: 1.96 (0.95-4.05) 0.071:
NRS-2002 > 5 3.38 (1.68-6.81) 0.001- 2.67 (1.25-5.71) 0.011-
ICU LOS > 5 days OR (95% CI) P OR (95% CI) P
NRS-2002 <3 Reference Reference
NRS-2002 3-4 3.109 (1.54-6.26) 0.002: 1.506 (0.69-3.28)  0.302:
NRS-2002 > 5 4.014 (1.95-8.27)  <0.001: 1.65 (0.73-3.72) 0.227:
ICU readmission OR (95% CI) P OR (95% CI) P
NRS-2002 <3 Reference Reference
NRS-2002 3-4 1.56 (0.44-5.58) 0.490: 1.68 (0.44-6.37) 0.448:
NRS-2002 > 5 2.59 (0.73-9.13) 0.140 2.95(0.77-11.24)  0.114
ICU mortality HR (95% CI) P HR (95% CI) P
NRS-2002 <3 Reference Reference
NRS-2002 3-4 1.87 (0.25-14.05) 0.542 1.74 (0.22-13.90)  0.601+
NRS-2002 > 5 4.33 (0.59-31.89) 0.1500 3.75(0.48-29.01)  0.206
Hospital mortality HR (95% CI) P HR (95% CI) P
NRS-2002 <3 Reference Reference
NRS-2002 3-4 2.43 (0.76-7.84) 0.136° 1.62 (0.49-5.42) 0.430r
NRS-2002 > 5 3.37 (1.05-10.80) 0.041 2.13 (0.64-7.06) 0.215

LOS, Length of Stay; ICU, Intensive Care Unit; OR, Odds Ratio; HR, Hazard Ratio.

Multivariate analysis adjusted for sepsis, MV at admission, HD at admission, and SOFA.
'For all logistic regression analyses, Hosmer and Lemeshow Test presented a P-Value > 0.05.

:Logistic regression.

*Cox regression.
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Table 3. Predictive Validity of Nutritional Risk Screening (NRS-2002) as a Categorical or
Continuous Variable: Multivariate Analyses

Dependent variable Crude Model Adjusted Model
Hospital LOS > 19 days OR (95% CI) P OR (95% CI) P
NRS-2002 > 3 (risk and high risk) 2.78 (1.45-5.32)  0.002:  2.21 (1.09-4.48) 0.028:
NRS-2002 > 5 (high risk) 1.69 (1.10-2.60)  0.016+  1.52(0.97-2.37) 0.065
Continuous NRS-2002 1.27 (1.11-1.46)  0.001-  1.23(1.06-1.42)  0.006
ICU LOS > 5 days OR (95% CI) P OR (95% CI) P
NRS-2002 > 3 (risk and high risk) 3.49 (1.78-6.84) <0.001: 1.56 (0.735-3.33) 0.246
NRS-2002 > 5 (high risk) 1.61 (1.05-2.48) 0.029:  1.17(0.73-1.89)  0.520-
Continuous NRS-2002 1.23 (1.07-1.40)  0.003:  1.06 (0.91-1.24) 0.426:
ICU readmission OR (95% CI) P OR (95% CI) P
NRS-2002 > 3 (risk and high risk) 1.98 (0.59-6.70)  0.271-  2.14 (0.59-7.78)  0.246
NRS-2002 > 5 (high risk) 1.79 (0.93-3.47) 0.083  1.90(0.66-3.76) 0.064
Continuous NRS-2002 1.17 (0.95-1.45) 0.141-  1.19(0.95-1.49) 0.120:
ICU mortality HR (95% CI) P HR (95% CI) P
NRS-2002 > 3 (risk and high risk) 2.88 (0.40-21.15) 0.294-  2.72 (0.35-20.91) 0.336
NRS-2002 > 5 (high risk) 2.44 (1.45-4.10)  0.001>  2.23(1.30-3.83) 0.004
Continuous NRS-2002 1.27 (1.10-1.47)  0.001  1.24 (1.06-1.44)  0.006*
Hospital mortality HR (95% CI) P HR (95% CI) P
NRS-2002 > 3 (risk and high risk) 2.84 (0.90-8.96)  0.076>  1.87 (0.57-6.10)  0.301¢
NRS-2002 > 5 (high risk) 1.51 (1.02-2.23)  0.040  1.36(0.92-2.03) 0.125
Continuous NRS-2002 1.48 (1.22-1.81) <0.001> 1.42(1.16-1.74) 0.001:

LOS, Length of Stay; ICU, Intensive Care Unit; OR, Odds Ratio; HR, Hazard Ratio.
Multivariate analyses adjusted for sepsis, MV at admission, HD at admission, and SOFA.
'For all logistic regression analyses, Hosmer and Lemeshow Test presented a P-Value > 0.05.
-Logistic regression.

*Cox regression.
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Table 4. Definition of a Nutritional Risk Screening (NRS-2002) Cut-off Point for Predicting Clinical
Features

Clinical Features AUC Rg? (©5% P Sensibility, %  Specificity, % C;)J(‘;gtff
Hospital LOS > 19 days 0.553 (0.535-0.652) 0.002 67.2 47.8 4.0
ICU LOS > 5 days 0.574 (0.516-0.632) 0.014 61.7 53.7 4.0
ICU readmission 0.578 (0.494-0.662) 0.107 - - -
ICU mortality 0.694 (0.630-0.759) <0.001 84.4 46.8 4.0
Hospital mortality 0.672 (0.615-0.728) <0.001 79.6 49.1 4.0

LOS, Length of Stay; ICU, Intensive Care Unit; AUC, Area Under the Curve; ROC, Receiver
Operating Characteristics.

Table 5. Predictive Validity of Nutritional Risk Screening (NRS-2002) Cut-off Point > 4 for
Clinical Features: Multivariate Analyses

Dependent variable Crude Model Adjusted Model
Hospital LOS > 19 days OR (95% CI) P OR (95% CI) P
2.35(1.54-3.60)  <0.001-  2.21(1.43-3.42)  <0.001-
ICU LOS = 5 days OR (95% CI) P OR (95% CI) P
1.420 (0.94-2.15)  0.099: 1.097 (0.69-1.74)  0.654-
ICU readmission OR (95% CI) P OR (95% CI) P
2.40 (1.34-5.07) 0.022- 2.49 (1.16-5.34) 0.019-
ICU mortality HR (95% CI) P HR (95% CI) P
2.85(1.44-5.63) 0.003¢ 3.09 (1.53-6.26) 0.002:
Hospital mortality HR (95% CI) P HR (95% CI) P

1.98 (1.22-3.20) 0.006 1.96 (1.21-3.18) 0.006

LOS, Length of Stay; ICU, Intensive Care Unit; OR, Odds Ratio; HR, Hazard Ratio.
Multivariate analyses adjusted for sepsis, MV at admission, HD at admission, and SOFA.
'For all logistic regression analyses, Hosmer and Lemeshow Test presented a P-Value > 0.05.
:Logistic regression.

*Cox regression.
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Figure 2. Association Between Different Cut-off Points of Nutritional Risk Screening (NRS-2002) and Clinical Features: Multivariate Analyses.
A. Prolonged Hospital LOS; B. Prolonged ICU LOS; C. ICU Readmission; D. Hospital Mortality; E. ICU Mortality.

OR, Odds Ratio; HR, Hazard Ratio; LOS, Length of Stay; ICU, Intensive Care Unit.

38



ANEXOS
ANEXO A - Projeto de Pesquisa

Universidade Federal de Ciéncias da Saude de Porto Alegre
Departamento de Nutricio

Curso de Nutricao

Bruna Barbosa Stello

Comparacio do valor preditivo de diferentes pontos de corte da ferramenta NRS-2002
para a identificaciio de risco nutricional em pacientes criticos adultos: analise
secundaria de um estudo de coorte prospectivo

Projeto de Pesquisa

Porto Alegre
Setembro de 2022

39



Bruna Barbosa Stello

Comparacao do valor preditivo de diferentes pontos de corte da ferramenta NRS-2002
para a identificacio de risco nutricional em pacientes criticos adultos: analise
secundaria de um estudo de coorte prospectivo

Trabalho de Conclusdo de Curso de
Graduagdo apresentado ao Departamento de
Nutri¢ao da Universidade Federal de Ciéncias
da Saude de Porto Alegre, como requisito
parcial para a obten¢do do grau de Bacharel
em Nutrigao.

Orientadora: Prof. Dra. Flavia Moraes Silva

Coorientadora: Me. Aline Cattani

Porto Alegre
Setembro de 2022

40



INTRODUCAO

A doenca critica ¢ uma condigdo complexa e multifatorial caracterizada por um
intenso estresse catabolico, cuja resposta inflamatoria sistémica ¢ associada a piores
desfechos - como morbidade infecciosa aumentada, disfungdo de multiplos 6rgaos, tempo de
internagdo prolongado e mortalidade (1,2). Estes pacientes apresentam liberagdo exacerbada
de mediadores pro-inflamatdrios € hormonios contra-regulatérios, o que desencadeia intensa
degradagdo muscular, com consequente redu¢do da sua funcionalidade e contratilidade,
acarretando perda de massa muscular e gordura subcutidnea (3). Embora na admissio
hospitalar os pacientes possam nao apresentar comprometimento do estado nutricional, a
resposta inflamatéria persistente associada a doenga critica contribui para o desenvolvimento

de desnutrigao (4).

A prevaléncia de desnutrigdo no paciente critico varia de 37,8 a 78,1% e estad
associada a um maior tempo de interna¢do na unidade de terapia intensiva (UTI) e maiores
taxas de mortalidade (5). Diante disso, destaca-se a importancia da realiza¢do de triagem de
risco nutricional (TRN) detalhada na admissdo dos pacientes na UTI de forma a planejar a
terapia nutricional precoce, minimizando possiveis complicacdes ao longo da internagdo

(6,7).

A TRN corresponde a primeira etapa da Sistematiza¢do do Cuidado em Nutrigao (8),
tendo por objetivo identificar pacientes em risco de desnutri¢do que podem se beneficiar de
uma avaliagdo nutricional detalhada e intervencdo nutricional precoce (9), devendo ser
realizada nas primeiras 24-48 horas ap6s a admissao hospitalar (1,6). Todavia, tendo em vista
que a resposta metabolica ao estresse resulta em hipercatabolismo e resisténcia a sinais
anabolicos, cujas consequéncias clinicas incluem - dentre outros fatores - déficit
energético-proteico e intensa degradagdo muscular (3), o risco nutricional na doenga critica
pode ser compreendido por uma perspectiva diferente, uma vez que a condi¢ao contribui para
a deteriora¢do do estado nutricional e consequente surgimento de um quadro de desnutricao
aguda na maioria dos casos (10,11). Neste sentido, Heyland et al., propuseram que o risco
nutricional fosse avaliado como o risco de o paciente vir a desenvolver eventos adversos que
poderiam ser minimizados ou, até mesmo, evitados, por meio de uma intervengao nutricional
precoce e individualizada, e fosse avaliado através do Nutrition Risk in Critically Il

(NUTRIC) Score (12).
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O NUTRIC Score apresentou validade preditiva satisfatoria no estudo de validagdo, o
qual demonstrou maior taxa de mortalidade e tempo de ventilagdo mecénica em pacientes
com maior pontuagdo no escore, além de menor incidéncia de 6bito naqueles com alto escore
NUTRIC que receberam terapia nutricional adequada em comparagdo aqueles que nao
receberam, sem interagdo entre adequacao da oferta calorica com mortalidade naqueles com
baixo escore NUTRIC (12). Devido a dificuldade de obtengao dos niveis de interleucina-6
(IL-6), um dos componentes da ferramenta Nutric Score, Rahman et al. validaram a
ferramenta sem a dosagem deste marcador e demonstraram o desempenho similar do
Modified Nutrition Risk in Critically Ill (mNUTRIC) Score ao original em predizer desfechos
clinicos e evidenciar o impacto benéfico da terapia nutricional sobre os mesmos (13). De fato,
revisdo sistemdtica envolvendo 12 estudos demonstrou que o escore mNUTRIC esta
relacionado a estes fatores - sendo altas pontuagdes associadas, principalmente, a tempo de
internagdo hospitalar prolongado e obito (14). Assim, atualmente, o escore ¢ o método de
triagem nutricional mais amplamente estudado no ambiente de UTI. Todavia, diferentemente
das ferramentas tradicionais, as varidveis incluidas ndo refletem diretamente pardmetros
nutricionais - utilizando apenas os indices prognosticos Acute Physiology and Chronic Health
Evaluation Il (APACHE 1I) (15) e Sepsis-Related Organ Failure Assessment (SOFA) (16)

associados a idade, nimero de comorbidades e total de dias de internacao prévios a UTI (12).

Nos ultimos anos, diversas ferramentas foram validadas com o objetivo de identificar
risco nutricional em pacientes hospitalizados (17), todavia, desacordos em relagdo ao melhor
método para tal finalidade, principalmente no ambiente de terapia intensiva, ainda sdo
presentes na literatura. A European Society for Clinical Nutrition and Metabolism (ESPEN),
por exemplo, recomenda que todo paciente cujo periodo de internacdo na UTI seja superior a
48 horas seja considerado como em risco nutricional (7). Por outro lado, diversas Sociedades
recomendam a realizagdo de uma triagem de risco nutricional completa para identificar tal
condi¢do nestes locais (1,6). Dentre as principais ferramentas de TRN recomendadas pelas
diretrizes da Sociedade Americana de Nutrigdo Parenteral e Enteral (ASPEN) (1) e da
Sociedade Brasileira de Nutrigdo Parenteral e Enteral (BRASPEN/SBNPE) (6), no ambiente
de terapia intensiva, pode-se citar a Nutritional Risk Screening - 2002 (NRS-2002) (18) e o
Nutric Score (12). Partindo do pressuposto que com um ponto de corte > 3 todo paciente com
escore APACHE > 10 seria classificado como tendo risco nutricional pela ferramenta

NRS-2002 - situagdo comum na UTI - a ASPEN sugere a implementagdo de um novo limiar
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utilizando pontos de corte distintos dos originalmente estipulados pela ferramenta: classificar

pontuagdes > 3 como risco nutricional e pontuagdes > 5 como alto risco nutricional (1).

Revisdo sistematica realizada com 36 estudos em 2019 demonstrou que o NUTRIC
modificado ¢ o NRS-2002 foram as ferramentas mais utilizadas nos estudos que se
propuseram a avaliar risco nutricional em pacientes criticos. O risco nutricional de pacientes
admitidos na UTI variou entre 16,0% e 99,5% e os pacientes com risco nutricional de acordo
com as mesmas apresentaram maior tempo de internacdo hospitalar e na UTI, bem como

mortalidade (19).

Todavia a validade do NRS-2002 em pacientes criticos ¢ mais limitada, haja vista o
menor nimero de estudos com essa ferramenta. Em estudo de coorte prospectivo envolvendo
963 pacientes criticos, quando avaliada pela ferramenta NRS-2002, a presenca de risco
nutricional foi relacionada a piores desfechos clinicos como infec¢des, mortalidade e tempo
de internagdo no ambiente de terapia intensiva superior a 14 dias (20). Por outro lado, em
estudo de Auiwattanakul e colaboradores, o risco nutricional ndo foi preditor de mortalidade
e incidéncia de sepse em amostra de 1503 individuos (21). Da mesma forma, quando
comparado ao mNUTRIC em analise retrospectiva de um estudo de coorte com 312
pacientes, a TRN a partir da ferramenta NRS-2002 com ponto de corte > 3 classificou todos
os individuos como em risco nutricional — enquanto que, quando avaliados pelo mNUTRIC,
somente 44% foram classificados como apresentando alto risco nutricional (22). Poucos
estudos adotaram, até entdo, o ponto de corte > 5 recomendado pela ASPEN em predizer alto
risco nutricional em pacientes na UTI. Estudo de coorte prospectivo brasileiro realizado em
UTI adulta de um hospital publico de ensino demonstrou que, dentre os 88 pacientes
classificados como tendo alto risco nutricional (NRS-2002 > 5), quase 50% apresentou
maiores taxas de infec¢do com uma chance 2,10 vezes maior de mortalidade na unidade de
terapia intensiva (23). Ainda, em pesquisa de Marchetti e colaboradores, o alto risco
nutricional foi associado a piores desfechos clinicos - como uso de ventilagio mecanica,
presenca de infeccdes e Obito (24). Por fim, em recente estudo envolvendo amostra de
pacientes com COVID-19, os pacientes com alto risco nutricional apresentaram mortalidade e
tempo de internagao hospitalar, em modelo nao ajustado, significativamente maiores do que o
restante da amostra. Em modelos de regressdo logistica, o aumento de um ponto no escore
NRS foi associado a um aumento no risco de mortalidade em 1,23 vezes (25). Desta forma, o

presente trabalho tem por objetivo avaliar a validade preditiva dos dois pontos de corte
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propostos pela ASPEN para identificagao de risco nutricional pela ferramenta NRS-2002 em

pacientes criticos adultos.
JUSTIFICATIVA

A desnutrigdo ¢ uma condigdo amplamente evidenciada no paciente critico,
destacando-se a importancia da realizacdo de uma triagem de risco nutricional detalhada na
admissdo a UTI. De acordo com as Entidades Internacionais e Nacionais de Cuidado
Nutricional na Doenga Critica, recomenda-se a utilizagdo do escore Nutrition Risk in
Critically Ill (NUTRIC) ou da ferramenta Nutritional Risk Screening — 2002 (NRS-2002). Em
relacdo ao NUTRIC, sabe-se que o escore ndo possui indicadores que reflitam diretamente
parametros nutricionais — associando-se a indicadores progndsticos e de dificil aplicabilidade
pelo nutricionista devido a necessidade de calculos de severidade da doenga. Quanto a
ferramenta NRS-2002, composta por aspectos nutricionais e de gravidade da doenga — os
quais refletem o risco de desnutri¢do — os pontos de corte propostos pela American Society of
Parenteral and Enteral Nutrition (ASPEN) baseiam-se em opinides de especialistas,
justificando a necessidade de estudos que venham confirmar a validade preditiva dos mesmos
ou estabelecer pontos de corte mais acurados da ferramenta NRS-2002 para a avaliagdao do

risco nutricional no paciente critico.
OBJETIVOS
Objetivo geral

Avaliar o desempenho de diferentes ferramentas para identificar risco nutricional e

predizer desfechos clinicos em pacientes criticos.
Objetivo especifico

Comparar o risco nutricional de pacientes criticos a partir do NRE-2017, NRS-2002 e
NUTRIC escore.

METODOLOGIA
Delineamento

Analise secundaria de um estudo de coorte prospectivo.
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Local
UTIs pertencentes ao Complexo Hospitalar Santa Casa de Misericordia de Porto Alegre.
Populacio e amostra

Serao incluidos no estudo pacientes admitidos na UTI, com idade igual ou superior a
18 anos, de ambos os sexos, que tiverem condigdes de responder a anamnese nutricional

simplificada ou cujos familiares sejam capazes de respondé-la.

Pacientes cuja previsao de permanéncia na UTI seja menor que 24 horas, gestantes e
nutrizes (até 9 meses pos-parto), em anasarca com impossibilidade de realizacdo de exame
fisico e com contraindicagdo médica de mobilizacdo para realizagdo de antropometria, bem
como aqueles sem exames de gasometria arterial e/ou hemograma na admissdo, serdao

excluidos do estudo.

O presente estudo serd uma analise secundaria de um estudo de coorte prospectivo
conduzido nas Unidades de Terapia Intensiva pertencentes a um complexo hospitalar de Porto
Alegre (Brasil) que incluird um total de 472 pacientes e terd por objetivo avaliar o
desempenho da ferramenta NRE-2017 em identificar risco nutricional e predizer desfechos
clinicos em pacientes criticos. Todos os individuos ou seus familiares assinardo o termo de
consentimento livre esclarecido antes da coleta de dados. O estudo foi aprovado pelo Comité
de Etica da Instituicdo (4.735.356) e sera conduzido de acordo com os pressupostos éticos da

Resolucao Brasileira 466/12 (https://conselho.saude.gov.br/resolucoes/2012/Reso466.pdf).

O tamanho da amostra foi calculado com base no estudo de Maciel et al. (23),
considerando-se percentual de obitos na UTI (11,6% e 33%) e no hospital (28,9% e 44.,7%)
entre os pacientes com risco nutricional e com alto risco nutricional, poder de 80%, nivel de
significancia de 5% e adicional de 20% para ajustes na analise multivariada. Com base no
obito na UTI e no hospital o tamanho amostral estimado foi de 163 e 372 pacientes,
respectivamente. Portanto, serdo incluidos no presente estudo 372 pacientes. O calculo foi

realizado na calculadora online OpenEpi (http://www.openepi.com/Menu/OE_Menu.htm).
Coleta de dados

A coleta de dados foi realizada entre novembro de 2019 e margo de 2020 ¢ entre abril
de 2021 e maio de 2022, com um periodo de suspensao devido a pandemia do COVID-19 ja

que o acesso as UTIs do hospital foi limitado aos profissionais da area. Trés nutricionistas
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treinadas e trés graduandas em nutricdo coletaram informacdes clinicas, sociodemograficas e
nutricionais em até 48h apds a admissdo dos pacientes na UTI. Dados clinicos e
sociodemograficos foram coletados de prontudrio eletronico e da folha de sinais da
enfermagem e incluiram: idade, sexo, etnia, sinais vitais, data de admissdo hospitalar e na
UTI, motivo de internacao na UTI, historia moérbida pregressa, numero de comorbidades e
numero de dias de hospitalizagdo anterior ao ingresso na UTI. Medicamentos em uso na
admissao na UTI, necessidade de ventilagdo mecanica e hemodialise, bem como resultados
de exames laboratoriais, também foram coletados. A partir destes dados, serdao calculados os
escores de classificacdo da gravidade da doenca Acute Physiology and Chronic Health

Evaluation I (APACHE II) (15) e Sequential Organ Failure Assessment (SOFA) (16).

O indice de massa corporal (IMC) sera calculado a partir de dados de peso e estatura
informados pelo paciente ou pelo seu familiar durante a visita ao paciente ou por contato
telefonico. A anamnese nutricional simplificada feita com o paciente ou seu familiar
compreendeu uma avaliagdo do consumo alimentar nas duas semanas anteriores a
hospitalizacdo quanto a quantidade e perda ponderal. Para avaliar a alteragdo da ingestdo
alimentar, foi classificado o percentual do consumo atual em relagdo ao habitual em uma
escala de 0-100%, considerando o nimero de dias desta modificagdo. Paciente ou familiar
foram questionados quanto a ocorréncia de perda de peso ou ndo, o peso usual e o peso atual
do paciente. Da mesma forma, o periodo em que a perda de peso ocorreu, sendo intencional
ou nao, foi questionado - sendo calculado o percentual de perda ponderal ndo intencional

apresentada pelo paciente.

O risco nutricional serd avaliado a partir da ferramenta NRS-2002 aplicada nas
primeiras 48h apds a admissdo. Para a aplicacdo da ferramenta NRS-2002, serdo avaliados o
prejuizo do estado nutricional e a gravidade da doenca (relacionado com aumento das
necessidades nutricionais), sendo os pontos de corte ausente (0), leve (1), moderado (2) ou
grave (2) utilizados para cada item. Caso o paciente apresente idade > 70 anos sera somado 1
ponto ao escore final. A soma dos itens estado nutricional, gravidade da doenca e idade, sera
classificada em: sem risco nutricional (< 3 pontos), com risco nutricional (> 3 pontos ¢ < 5
pontos), com alto risco nutricional (> 5 pontos) ou sem condi¢des de aplicagdo. Os pacientes
foram acompanhados até a alta hospitalar para a coleta no prontuario dos desfechos de
interesse: tempo de internacdo na UTI, tempo de ventilagdo mecanica, tempo de internagdo

hospitalar, mortalidade na UTI, mortalidade hospitalar. Apos 30 e 90 dias da alta hospitalar,
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os pesquisadores entraram em contato telefonico com os pacientes para verificar a incidéncia

de obito e de reinternag@o hospitalar apds 1 e 3 meses da alta.
Analise dos dados

Serdo calculadas as estatisticas descritivas para caracterizacdo da amostra: média e
desvio padrdo para varidveis quantitativas paramétricas, mediana e amplitude interquartil
para variaveis quantitativas nao-paramétricas, frequéncia absoluta e relativa para variaveis

categoricas. A normalidade das varidveis sera testada pelo teste de Kolmogorov-Smirnov.

Pacientes sem risco nutricional serdo comparados aqueles com risco nutricional e
aqueles com alto risco nutricional quanto as variaveis clinicas e sociodemograficas e aos
desfechos de interesse a partir dos testes Anova, Kruskal-Wallis ou Qui-Quadrado. A
validade preditiva dos diferentes pontos de corte do NRS-2002 serd avaliada a partir da
regressao logistica, tendo como variavel dependente o tempo de internagao na UTI, o tempo
de internacdo hospitalar (categorizados a partir da mediana da amostra), o tempo de
ventilacdo mecénica prolongada (> 2 dias) e os desfechos pos-alta hospitalar, ajustando para
potenciais confundidores (varidveis com P valor < 0,20 na andlise bivariada). Regressao de
Cox sera conduzida para verificar a associagdo entre risco nutricional pelos diferentes pontos
de corte do NRS-2002 e mortalidade, com ajuste para potenciais confundidores. As analises
serdo realizadas no pacote estatistico SPSS 20.0 e valores de P < 0,05 considerados

estatisticamente significativos.
CONSIDERACOES ETICAS

O presente estudo serd uma andlise secundaria de um estudo de coorte prospectivo
conduzido nas Unidades de Terapia Intensiva pertencentes a um complexo hospitalar de Porto
Alegre (Brasil) que incluird um total de 472 pacientes e tera por objetivo avaliar o
desempenho da ferramenta NRE-2017 em identificar risco nutricional e predizer desfechos
clinicos em pacientes criticos. Todos os participantes serdo incluidos na pesquisa apos
assinatura do TCLE (concedido pelo proprio participante ou pelo familiar/responséavel). O
estudo foi aprovado pelo Comité de Etica da Institui¢io (4.735.356) e sera conduzido de
acordo com os  pressupostos  éticos da  Resolugdo  Brasileira  466/12

(https://conselho.saude.gov.br/resolucoes/2012/Res0466.pdf).

Os dados serdo utilizados apenas para responder aos objetivos do presente estudo,

sendo mantidos em sigilo e armazenados por cinco anos apds a sua coleta. Os pacientes ndo

47


https://conselho.saude.gov.br/resolucoes/2012/Reso466.pdf

terdo nenhum beneficio direto com a participagdo neste estudo, porém os resultados do
mesmo poderdo contribuir para um melhor entendimento acerca de uma das etapas da

sistematizagdo do cuidado do paciente critico: a triagem de risco nutricional.

Os riscos envolvidos com o presente estudo sao minimos, haja vista que a coleta de
dados ndo contempla nenhum procedimento diferente da rotina assistencial, na qual a
anamnese nutricional faz parte do atendimento realizado pelas nutricionistas de UTI.
Contudo, os pesquisadores terdo acesso ao prontudrio médico do paciente e ha um risco

minimo associado a quebra de sigilo e confidencialidade dos dados.
CRONOGRAMA

A previsdo para conclusdo do presente estudo ¢ de 15 meses, conforme etapas

discriminadas na Tabela 2.

Tabela 2. Etapa da execucao do projeto

Etapas/Periodo 1 — 3 meses 4 — 7 meses 8 — 11 meses 12— 15 meses
Apreciagdo ética X
Coleta de dados X X
Analise dos dados X
Divulgacao dos dados X
ORCAMENTO

O custo envolvido com o desenvolvimento do presente projeto estd discriminado na

Tabela 3 ¢ sera arcado pelos pesquisadores responsaveis.

Tabela 3. Or¢amento

Etapas/Periodo Quantidade Custo (R$)
Impressoes (fichas e TCLE) 600 240,00
Ligacodes 450 150,00
Consultoria estatistica 01 350,00
Revisao inglés manuscrito

01 750,00
final
TOTAL 1490,00
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ANEXO B — Termo de Consentimento Livre e Esclarecido

Vocé estd sendo convidado para participar do projeto de pesquisa “Validade
concorrente e preditiva do NRE-2017 em pacientes criticos: estudo observacional” que tem
por objetivo avaliar o risco nutricional de pacientes hospitalizados em unidade de terapia
intensiva (UTI) a partir de um questiondrio com seis perguntas simples para verificar se esse
questionario ¢ valido para identificar pacientes em risco nutricional € com maior chance de
permanecer na UTI por mais tempo, de permanecer mais tempo em ventilagdo mecanica ou
de vir a falecer. J4 sabemos que pacientes criticos com risco nutricional ou desnutri¢do
apresentam uma pior condi¢do clinica e menor chance de melhora, mas ainda existem poucas
formas confidveis para identificar quais pacientes apresentam risco nutricional. Por isso, esse
estudo estd sendo proposto e vocé estd sendo convidado a participar.

Esse projeto de pesquisa sera realizado nas UTIs do Complexo Hospitalar Santa Casa.
Caso vocé concorde em participar do estudo, sera convidado a responder algumas perguntas
sobre sua historia nutricional, seu consumo alimentar e peso corporal. Faremos a estimativa
do seu peso e da sua altura a partir da medida da circunferéncia do seu brago e da medida da
altura do seu joelho. Além disso, iremos entrar em contato com vocé apds trés e seis meses da
sua alta hospitalar para sabermos como estd a sua saude e se vocé precisou reinternar neste
periodo e por qual motivo - para isso precisaremos que vocé nos informe um contato
telefonico. Nos acessaremos o seu prontuario médico para acompanhar a sua evolugao clinica
até a sua alta hospitalar.

Esse estudo podera contribuir com a validagao de novos métodos de triagem de risco
nutricional na UTI. Vocé nao ¢ obrigado a concordar em participar do estudo e pode retirar o
seu consentimento em qualquer momento caso desista da participagdo. Se vocé ndo quiser
participar do estudo o seu atendimento no hospital ndo terd nenhuma alteracdo. O risco
associado a participacdo nesse estudo ¢ minimo, ja que as perguntas relacionadas ao risco
nutricional j& sdo feitas pela nutricionista na rotina assistencial.

B oo , fui informado dos objetivos
especificados acima e da justificativa desta pesquisa de forma clara e detalhada. Recebi
informagdes especificas sobre cada procedimento no qual o participante estard envolvido, dos
desconfortos ou riscos previstos tanto quanto dos beneficios esperados. Todas as minhas
davidas foram respondidas com clareza e sei que poderei solicitar novos esclarecimentos a

qualquer momento. Além disto, sei que novas informacdes obtidas durante o estudo me serdo
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fornecidas e que terei liberdade de retirar meu consentimento de participagdo na pesquisa
face a estas informacoes.

O profissional Dr/Dra. ......c.cccceeviieviieniieiienieecieeeee e certificou-me de que as
informacdes coletadas terdo carater confidencial. Fui informado que ndo haverd nenhum
gasto com a participacdo nessa pesquisa. Os dados coletados serdo utilizados apenas para a
realizacdo desse estudo e 0 nome dos participantes ndo sera divulgado em nenhum momento.

Os dados obtidos serdo utilizados somente para este estudo, sendo os mesmos
armazenados pela pesquisadora principal durante 5 (cinco) anos e ap6s totalmente destruidos
(conforme preconiza a Resolu¢ao 466/12). Todos os documentos relacionados ao estudo e o
processamento computadorizado dos dados (informagdes e resultados) serdo tratados de
forma confidencial e somente nimeros ¢ iniciais identificardo vocé, garantindo o sigilo dos
dados.

EU , recebi

as informagdes sobre os objetivos e a importancia desta pesquisa de forma clara e concordo
em participar do estudo. Declaro que também fui informado:

. Da garantia de receber resposta a qualquer pergunta ou esclarecimento acerca dos
assuntos relacionados a esta pesquisa.

. De que minha participagdo ¢ voluntaria e terei a liberdade de retirar o meu
consentimento, a qualquer momento e deixar de participar do estudo, sem que isto
traga prejuizo para a minha vida pessoal e nem para o atendimento prestado a
mim.

. Da garantia que ndo serei identificado quando da divulgagdo dos resultados e que
as informagdes serdo utilizadas somente para fins cientificos do presente projeto
de pesquisa.

. Sobre o projeto de pesquisa e a forma como sera conduzido e que em caso de
davida ou novas perguntas poderei entrar em contato com a pesquisadora
responsavel pela pesquisa: Flavia Moraes Silva, pelo telefone 995752778 ou na
Universidade - Rua Sarmento Leite, 245, prédio I, sala 401-b.

. Também que, se houverem duvidas quanto a questdes €ticas, poderei entrar em
contato com Comité de Etica em Pesquisa da Irmandade Santa Casa de
Misericordia de Porto Alegre — telefone 3214.8571 , Enderego: Aw.
Independéncia, 155 — 6° andar- Hospital Dom Vicente Scherer - POA/RS, caso
esteja internado em algum dos hospitais do Complexo Hospitalar Santa Casa

durante a participagdo no estudo.
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ASSINAUTA dO PACIENLE: ....veeiieeiiieiieeiieeiie et e ete ettt e et sieeebe e eeebeesaeeenseeneees

Assinatura do INVEStIZAAOT: .......ceeviieriieriieiieeie et et

Pesquisador responsavel: Flavia Moraes Silva

54



ANEXO C - Parecer Aprovacio do Comité de Etica em Pesquisa

UNIVERSIDADE FEDERAL DE
CIENCIAS DA SAUDE DE W
PORTO ALEGRE

PARECER CONSUBSTANCIADO DO CEP
Elaborado pela Instituicdo Coparticipante

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: Validade de ferramentas para identificagdo de risco nutricional e desnutrigdo em
pacientes criticos: estudo de coorte prospectivo

Pesquisador: Flavia Moraes Silva

Area Temitica:

Versao: 1

CAAE: 45672521.3.3001.5345

Instituicdo Proponente: Universidade Federal de Ciéncias da Salde de Porto Alegre
Patrocinador Principal: Financiamento Proprio

DADOS DO PARECER

Numero do Parecer: 4.777.015

Apresentacdo do Projeto:

Trata-se de projeto em que a UFCSPA é coparticipante.

O paciente critico apresenta como caracteristica comum uma resposta metabolica mediada

por citocinas pro-inflamatorias e hormdnios contra regulatorios que engloba um catabolismo acelerado e
uma degradacgdo muscular acentuada. Essa resposta metabolica aliada ao balango energético e proteico
negativo, normalmente observado nesses pacientes, gera importante perda de gordura subcutédnea e de
massa muscular, contribuindo para o comprometimento do estado nutricional desses pacientes e
desenvolvimento de desnutricdo. A desnutricdo & uma condigéo bastante frequente em UTI, podendo atingir
até 82% dos pacientes e esta associada a maior mortalidade, maior tempo de internagdo hospitalar e maior
tempo de internacdo na UTI . Diante disso, a avaliagdo precoce do risco nutricional dos pacientes admitidos
em UTI é crucial, devendo ser realizada nas primeiras 24 horas apds a admiss&o, conforme recomendacgdes
das entidades nacionais e internacionais. Contudo, ndo ha consenso na literatura acerca da ferramenta mais
acurada para identificacdo de risco nutricional e para diagnostico de desnutricdo nessa populacdo. No que
diz respeito a triagem de risco nutricional, critica-se o NUTRIC por ser um escore mais prognostico do que

de risco nutricional e o NRS-2002 devido a dificuldade em obter as informacdes para o seu preenchimento.

No nosso pais, a ferramenta NRE-2017 desenvolvida pelo nosso grupo de pesquisa demonstrou ser vélida
para pacientes admitidos na emergéncia e & mais simples e facil de ser aplicada em comparagdo ao NRS-
2002, ndo tendo sido testada até o
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presente momento em UTI. A subjetividade da ASG limita a sua aplicabilidade, sendo poucos os estudos
nacionais que avaliaram a validade da AND-ASPEN em pacientes criticos. Ainda, nenhum estudo brasileiro
avaliou a validade concorrente e preditiva do GLIM. Haja vista o

impacto da desnutrigdo na morbimortalidade de pacientes criticos, a identificagdo de métodos préaticos e
acurados para o seu diagnostico é de grande relevancia.

OBJETIVOS: 1. Avaliar a validade de critério de diferentes ferramentas para identificagédo de risco nutricional
(NRE-2017, NRS-2002, MST & mNUTRIC) e desnutricdo (AND-ASPEN, ASG e critérios GLIM) em pacientes
criticos. 2. Avaliar o valor prognostico dos indicadores de massa muscular reduzida (circunferéncia da
panturrilha e da espessura do musculo adutor

do polegar) a partir da possivel associagdo com desfechos clinicos desfavoraveis em pacientes criticos. 3.

Avaliar a possivel interagio entre risco nutricional e balanco energético e proteico na predigdo de desfechos
clinicos desfavoraveis em pacientes criticos.

METODOS: Estudo observacional prospectivo que seréa realizado nas UTls pertencentes ao Complexo
Hospitalar Santa Casa. A amostra sera composta por 472 pacientes admitidos nas ultimas 24 horas que
antecederem a coleta de dados, com idade maior ou igual a 18 anos, de ambos os sexos. Serdo
considerados elegiveis aqueles pacientes que tiverem condicdes de

responder a anamnese nutricional simplificada ou cujos familiares sejam capazes de responder a anamnese
nutricional simplificada. Nas UTI em que as visitas estdo suspensas devido & pandemia do COVID-19 os
pesquisadores entrardo em contato telefénico com os familiares para solicitar o consentimento e para a
realizacdo da anamnese nutricional [avaliagdo do consumo alimentar nas Gltimas duas semanas quanto &
quantidade (auto-relato de consumo em escala de 0 a 100% em relagdo ao consumo habitual) e
consisténcia (se houve alteragdo ou ndo), alteracio de apetite e perda ponderal]. A partir dos dados de peso
atual e peso usual, caso diferenies, sera calculado o percentual de perda ponderal. Antropometria sera
realizada para afericfio da circunferencia do brago e da panturrilha, altura do joelho (AJ) da ulna (AU) para
estimativa do peso e estatura. Sera aferida

também a espessura do musculo adutor do polegar. Serdo coletados do prontuério eletrénico e/ou da folha
de sinais da enfermagem os dados para calculo do APACHE Il e do SOFA. O risco nutricional serd avaliado
a partir do NRE-2017, NRS-2002, MST e NUTRIC modificado. O diagnostico de desnutricdo sera
estabelecido a partir da ASG, da ferramenta da AND-ASPEN e dos critérios do GLIM. A terapia nutricional
sera avaliada durante a primeira semana de internagdo na UTI naqueles pacientes com terapia nutricional
enteral e/ou parenteral

a partir da informagéo acerca da dieta prescrita e infundida. Os pacientes serdo acompanhados até
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a alta hospitalar para coleta no prontuario das informagoes referentes aos desfechos de interesse: tempo de
internacdo na UTI, tempo de ventilagdo mecdnica, tempo de internagdo hospitalar, mortalidade na UTI,
mortalidade hospitalar. Apos 30 e 90 dias da alta hospitalar, os pesquisadores entrardo em contato
telefénico com os pacientes

para verificar a incidéncia de 6bito e de reinternacdo hospitalar apés 1 e 3 meses da alta hospitalar. A
analise dos dados sera realizada com testes estatisticos apropriados. O projeto tem custo estimado de 1490
reais e previsdo para conclusdo em 15 meses e serd conduzido de acordo com os preceitos éticos da
pesquisa envolvendo seres humanos.

Objetivo da Pesquisa:

Objetivo Primario:

Avaliar a validade de critério de diferentes ferramentas para identificagdo de risco nutricional e desnutrigdo
em pacientes criticos.

Objetivo Secundario:

- Avaliar a validade concorrente e preditiva da ferramenta NRE-2017 e da ferramenta MST para identificagéo
de risco nutricional em pacientes criticos.

- Comparar a acuracia das ferramentas NRE-2017, MST e NRS-2002 em identificar risco nutricional tendo o
mNUTRIC como método de referéncia.

- Avaliar a validade concorrente e preditiva da ferramenta AND-ASPEN para identificagio de desnutrico em
pacientes criticos.

- Avaliar a validade concorrente e preditiva dos critérios GLIM identificagdo de desnutrigiio em pacientes
criticos.

- Comparar a acuracia da ferramenta ANDASPEN e dos critérios GLIM em identificar desnutrigdo tendo a
ASG como método de referéncia.

- Avaliar a complementaridade das diferentes ferramentas de triagem nutricional com os critérios GLIM para
predizer desfechos clinicos desfavoraveis.

- Avaliar o valor prognéstico dos indicadores de massa muscular reduzida (circunferéncia da panturrilha e da
espessura do musculo adutor do polegar) a partir da possivel associagdo com desfechos clinicos
desfavoraveis em pacientes criticos.

- Avaliar a possivel interagdo entre risco nutricional e balango energético e proteico na predigéo de
desfechos clinicos desfavoraveis em pacientes criticos.

Avaliacéo dos Riscos e Beneficios:

Riscos:

Os riscos envolvidos com o presente estudo sdo minimos, haja vista que a coleta de dados néo
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contempla nenhum procedimento diferente da rotina assistencial, na qual anamnese nutricional e afericdo
de medidas antropométricas fazem parte do atendimento assistencial realizado pelas nutricionistas de UTI.
Contudo, os pesquisadores terdo acesso ao prontuario médico do paciente e ha um risco minimo associado
a guebra de sigilo e confidencialidade dos dados. Os pesquisadores assinaréo o termo de compromisso com
o sigilo dos dados de prontudrios.

Beneficios:

Os pacientes ndo terdo nenhum beneficio direto com a participagéo neste estudo, porém os resultados do
mesmo poderdo contribuir para um melhor entendimento acerca de duas importantes etapas da
sistematizagdo do cuidado do paciente critico: a triagem de risco nutricional e diagnostico nutricional.

Comentarios e Consideracdes sobre a Pesquisa:

O estudo propdem melhorias nas ferramentas de avaliagdo do risco nutricional dos pacientes criticos, que é
uma necessidade de grande impacto na sobrevida dos pacientes em terapia intensiva. Possibilitara
possivelmente a recuperagdo mais assertiva em menor espaco de tempo, contribuindo assim para redugdo
da média de permanéncia de internagdo dos pacientes na terapia intensiva.

Consideracoes sobre os Termos de apresentacao obrigatéria:

Termos estao de acordo com o comité de ética e pesquisa.

Recomendacdes:

Nao ha

Conclusdes ou Pendéncias e Lista de Inadequacobes:

A pesquisa enconira-se de acordo com a Norma vigente Resolugdo 466/12 para pesquisa em seres
humanos. Apds avaliacgdo do protocolo acima descrito, o presente comité ndo encontrou dbices quanto ao
desenvolvimento do estudo em nossa Instituicdo e poderd ser iniciado a partir da data deste parecer.

O pesquisador responsavel deve encaminhar & este CEP, Relatérios de Andamento dos Projetos
desenvolvidos: Relatérios Parciais e Relatérios Finais (ao término da pesquisa).

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Consideracoes Finais a critério do CEP:
De acordo com o parecer do Relator.
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Qe

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arquivo Postagem Autor Situagao
Outros entregarelatorio pdf 15/03/2021 |Flavia Moraes Silva | Aceito
22:27:26
Projeto Detalhado / | projetoUT|.pdf 15/03/2021 |Flavia Moraes Silva | Aceito
Brochura 22:26:32
 Investigador S— _
TCLE /Termosde | TCLE.pdf 15/03/2021 |Flavia Moraes Silva Aceito
Assentimento / 22:25:23
Justificativa de
Auséncia
Situacao do Parecer:
Aprovado
Necessita Apreciacdo da CONEP:
Nao
PORTO ALEGRE, 14 de Junho de 2021
Assinado por:
Femanda Bordignon Nunes
(Coordenador(a))
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