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Introduction: The geriatric nutritional risk index (GNRI), a nutritional screening

tool specifically for the aging population, has been proven to be associated with

worse outcomes in chronic kidney disease patients, especially in the hemodialysis

population. However, the predictive validity of GNRI in critically ill elderly patients

with acute kidney injury (AKI) is yet to be determined. This analysis sought to

examine the prognostic e�ects of GNRI on elderly AKI patients in intensive care

units (ICUs).

Methods: We collected elderly AKI patient-relevant data from the Medical

Information Mart for Intensive Care III database. AKI was diagnosed and staged

according to the “Kidney Disease Improving Global Outcomes” criteria. In the

study, 1-year mortality was considered the primary outcome, whereas in-hospital,

ICU, 28-day and 90-daymortality, and prolonged length of stay in ICU and hospital

were selected as the secondary outcomes.

Results: In all, 3,501 elderly patients with AKI were selected for this study, with a

1-year mortality rate of 36.4%. We classified the study population into low (≤98)

and high (>98) GNRI groups based on the best cuto� value. The incidence of

endpoints was remarkably lower in patients with elevated GNRI (p < 0.001). When

stratified by the AKI stage, patients with high GNRI at AKI stages 1, 2, and 3 had

markedly lower 1-year mortality than those with low GNRI (all p < 0.05). The

multivariable regression analysis identified the independent prognostic ability of

GNRI on the research outcomes (all p < 0.05). Restricted cubic spline exhibited a

linear correlation between GNRI and 1-year death (p for non-linearity = 0.434).

The prognostic implication of GNRI on 1-year mortality was still significant in

patients with the most subgroups.

Conclusion: In critically ill elderly patients with AKI, elevated GNRI upon admission

was strongly correlated with a lower risk of unfavorable outcomes.
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1. Introduction

Acute kidney injury (AKI) is a frequent complication in

intensive care units (ICUs) and contributes to important nutritional

problems (1, 2). A previous study has reported that the caloric

intake of severe AKI patients receiving renal replacement therapy

is very low (3). The European Society for Parenteral and Enteral

Nutrition (ESPEN) guideline strongly recommends providing

nutritional support for hospitalized AKI patients (4), and some

medical nutrients may facilitate the recovery of renal function

in AKI patients (5). However, malnutrition remains under-

recognized and underdiagnosed, particularly in older patients

with frailty. It has been reported that ∼ 9% of inpatients

are diagnosed with malnutrition, and in fact, the incidence

of malnutrition among inpatients is ∼ 40% (6–8). Thus, an

accurate assessment of the nutritional status is pivotal to

improving malnutrition.

The geriatric nutritional risk index (GNRI), a simple and useful

nutritional screening tool specifically for the aging population, has

been widely used in multiple clinical scenarios, including patients

with cancer, heart failure, cardio-cerebrovascular disease, and acute

respiratory failure (9–14). Furthermore, a previous study revealed

the prognostic implication of GNRI in critically ill patients (15).

An increasing body of evidence has established the correlation

between GNRI and worse outcomes in patients with chronic kidney

disease (CKD) and hemodialysis (16, 17). Taken together, it is

reasonable to speculate that GNRI might be correlated with the

poor prognosis in AKI patients. No studies have hitherto assessed

the predictive validity of GNRI in critically ill elderly patients

with AKI. Accordingly, this research sought to evaluate the ability

of GNRI to predict the prognosis in elderly AKI patients in

the ICU.

2. Materials and methods

2.1. Data sources

This research was based on the Medical Information

Mart for Intensive Care III (MIMIC-III), a freely

accessible large critical-care database covering many

critically ill patients at the Beth Israel Deaconess Medical

Center from 2001 to 2012 (https://mimic.mit.edu/). The

researcher (Yonghua Deng) received the seniority to extract

data from this database after completing the required

training course.

2.2. Population selection

Patients aged over 65 years old and diagnosed with AKI

were involved in this analysis. We excluded patients who lacked

serum albumin or weight or height, had repeat admissions, and

stayed in the ICU for <2 days, as well as patients with pre-

existing CKD.

2.3. Data extraction and definitions

The extracted variables contained demographic data (age,

gender, weight, and height), vital signs (heart rate and blood

pressure), comorbidities [such as coronary heart disease (CHD),

sepsis, and liver cirrhosis], laboratory parameters at admission

[such as albumin, blood urea nitrogen (BUN), and serum creatinine

(SCr)], sequential organ failure assessment (SOFA), Charlson

comorbidity index (CCI), treatment information [continuous

renal replacement therapy (CRRT), vasopressors, and mechanical

ventilation], and types of intensive care unit (ICU). The

laboratory indicators were taken from the first measurement

recorded after admission. BMI was defined as weight in

kilograms/(height in meters)2. GNRI was calculated as follows:

14.89 × serum albumin (g/dl) + 41.7 × BMI/22 (18). AKI

was diagnosed and staged according to the “Kidney Disease

Improving Global Outcomes” criteria (19). In the study, 1-

year mortality was considered the primary outcome, whereas

in-hospital, ICU, 28-day and 90-day mortality, and prolonged

length of stay (LOS) in the ICU and hospital were selected as

the secondary outcomes. Excessive LOS was determined as the

length of stay above the 75th percentile. Thus, the prolonged

ICU and hospitalization LOS were more than 10 and 19

days, respectively.

2.4. Statistical analysis

A Kolmogorov–Smirnov test was used with continuous

variables to determine whether their distributions were normal.

Continuous variables were summarized as median (interquartile

range) and examined by the Mann–Whitney U-test because of

the skewed distribution of these variables. Categorical data were

characterized as numbers with proportions, and comparisons

between groups were employed using the chi-square test. We built

a receiver operating characteristic (ROC) curve to determine the

optimal cutoff value of GNRI for predicting 1-year death. The

cutoff point was applied to divide patients into two groups. A

multivariable linear regression analysis was employed to confirm

the relationship between GNRI and relevant clinical variables.

Furthermore, the 365-day cumulative survival between the two

groups was compared using the Kaplan–Meier (KM) curve with

the log-rank test. We carried out multivariable logistic and Cox

proportional hazards regression analyses to verify the impact

of GNRI on the adverse outcomes, adjusting for the potential

confounding factors. These covariates were related to the 1-year

mortality in the univariable Cox regression analyses. Meanwhile,

GNRI was examined as both a continuous and a categorical

variable. Restricted cubic spline (RCS) with four knots was applied

to explore the curve relationship between GNRI and 365-day death.

We also carried out a stratification analysis to figure out whether the

predictive significance of GNRI for 1-year mortality was sustained

across the different subgroups classified by gender, age, AKI stage,

comorbidities, sofa score, CCI, ICU types, CRRT, vasopressors,

and mechanical ventilation. We employed all statistical analyses

with the R software (version 3.6.3) and MedCalc (version 19.1). A

P-value < 0.05 was regarded as statistically significant.
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TABLE 1 Baseline characteristics of participants according to the GNRI category.

Variables Total High GNRI (>98) Low GNRI (≤98) P

N = 3,501 N = 1,941 N = 1,560

Age, years 76.7 (71.1, 82.4) 75.7 (70.3, 81.2) 78.1 (72.6, 83.6) <0.001

Male, n (%) 1,880 (53.7) 1,076 (55.4) 804 (51.5) 0.022

SBP, mmHg 120 (104, 138) 119 (105, 137) 120 (103, 139) 0.937

DBP, mmHg 59.0 (50.0, 70.0) 60.0 (51.0, 70.0) 59.0 (50.0, 69.0) 0.283

Heart rate, bpm 86.0 (75.0, 98.0) 85.0 (75.0, 94.2) 88.0 (76.0, 102.0) <0.001

Hypertension, n (%) 2,078 (59.4) 1,284 (66.2) 794 (50.9) <0.001

Diabetes, n (%) 995 (28.4) 670 (34.5) 325 (20.8) <0.001

CHD, n (%) 1,607 (45.9) 1,074 (55.3) 533 (34.2) <0.001

Heart failure, n (%) 1,450 (41.4) 822 (42.3) 628 (40.3) 0.211

Liver cirrhosis, n (%) 123 (3.5) 70 (3.6) 53 (3.4) 0.739

Malignancy, n (%) 786 (22.5) 381 (19.6) 405 (26.0) <0.001

Sepsis, n (%) 462 (13.2) 186 (9.6) 276 (17.7) <0.001

WBC, k/ul 9.9 (7.2, 13.8) 9.2 (6.9, 12.9) 10.8 (7.8, 14.9) <0.001

Hemoglobin, g/dl 11.9 (10.5, 13.2) 12.3 (10.9, 13.6) 11.4 (10.1, 12.7) <0.001

BUN, mg/dl 22.0 (16.0, 31.0) 22.0 (16.0, 30.0) 23.0 (16.0, 33.0) 0.046

SCr, mg/dl 1.0 (0.8, 1.4) 1.0 (0.8, 1.3) 1.0 (0.8, 1.4) 0.036

Sodium, mEq/l 139 (136, 141) 139 (136, 141) 138 (135, 141) <0.001

Potassium, mEq/l 4.1 (3.8, 4.5) 4.1 (3.8, 4.5) 4.1 (3.8, 4.6) 0.485

Anion gap, mEq/L 14.0 (13.0, 17.0) 15.0 (13.0, 17.0) 14.0 (12.0, 17.0) 0.884

Bicarbonate, mEq/L 25.0 (22.0, 27.0) 25.0 (23.0, 28.0) 24.0 (21.0, 27.0) <0.001

ALT, u/l 23.0 (15.0, 41.0) 23.0 (16.0, 37.0) 24.0 (14.0, 45.0) 0.293

AST, u/l 31.0 (21.0, 57.0) 29.0 (20.0, 50.0) 35.0 (21.0, 66.0) <0.001

SOFA score 5.0 (3.0, 7.0) 5.0 (3.0, 7.0) 5.0 (3.0, 8.0) 0.006

CCI 5.0 (4.0, 6.0) 5.0 (4.0, 6.0) 5.0 (4.0, 7.0) <0.001

ICU types <0.001

CSRU 1,271 (36.3) 869 (44.8) 402 (25.8)

CCU 617 (17.6) 346 (17.8) 271 (17.4)

MICU 850 (24.3) 384 (19.8) 466 (29.9)

SICU 492 (14.1) 225 (11.6) 267 (17.1)

TSICU 271 (7.7) 117 (6.0) 154 (9.9)

CRRT, n (%) 198 (5.7) 96 (4.9) 102 (6.5) 0.043

Vasopressors, n (%) 2,445 (69.8) 1,376 (70.9) 1,069 (68.5) 0.130

Ventilation, n (%) 1,375 (39.3) 651 (33.5) 724 (46.4) <0.001

Length of ICU stay 5.2 (3.2, 9.9) 4.7 (3.0, 8.0) 6.2 (3.6, 12.5) <0.001

Length of hospital stay 11.9 (7.9, 18.8) 10.9 (7.8, 16.6) 13.3 (8.2, 22.0) <0.001

In-hospital mortality 678 (19.4) 256 (13.2) 422 (27.1) <0.001

ICU-mortality 540 (15.4) 213 (11.0) 327 (21.0) <0.001

28-days mortality 848 (24.2) 329 (17.0) 519 (33.3) <0.001

90-days mortality 1,005 (28.7) 391 (20.1) 614 (39.4) <0.001

1-year mortality 1,276 (36.4) 519 (26.7) 757 (48.5) <0.001

GNRI, geriatric nutritional risk index; SBP, systolic blood pressure; DBP, diastolic blood pressure; CHD, coronary heart disease; WBC, white blood cell count; BUN, blood urea nitrogen; SCr,

serum creatinine; ALT, alanine aminotransferase; AST, aspartate aminotransferase; SOFA, sequential organ failure assessment; CCI, Charlson comorbidity index; ICU, intensive care unit; CCU,

coronary care unit; CSRU, cardiothoracic surgery recovery unit; MICU, medical intensive care unit; SICU, surgical intensive care unit; TSICU, trauma and surgical intensive care unit; CRRT,

continuous renal replacement therapy.
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TABLE 2 Linear regression analysis for GNRI.

Univariable analysis Multivariable analysis

β (95%CI) P β (95%CI) P

Age −0.48 (−0.56,−0.41) <0.001 −0.37 (−0.44,−0.29) <0.001

Male 0.71 (−0.36, 1.79) 0.195

Hypertension 5.01 (3.93, 6.09) <0.001 3.92 (2.89, 4.94) <0.001

Diabetes 7.01 (5.84, 8.17) <0.001 6.07 (4.89, 7.25) <0.001

CHD 6.51 (5.45, 7.56) <0.001 3.55 (2.50, 4.60) <0.001

Heart failure 1.55 (0.46, 2.64) 0.005 3.14 (2.06, 4.23) <0.001

Liver cirrhosis 1.19 (−1.73, 4.10) 0.425

Malignancy −3.01 (−4.29,−1.73) <0.001 −0.03 (−1.36, 1.29) 0.962

Sepsis −5.98 (−7.55,−4.41) <0.001 −3.55 (−5.08,−2.02) <0.001

Hemoglobin 1.57 (1.32, 1.82) <0.001 1.24 (1.00, 1.48) <0.001

SOFA score −0.27 (−0.44,−0.10) 0.002 −0.04 (-0.20, 0.12) 0.651

CCI −1.01 (−1.29,−0.73) <0.001 −0.86 (−1.19,−0.52) <0.001

CRRT −0.41 (−2.73, 1.91) 0.729

Ventilation −3.73 (−4.83,−2.64) <0.001 −1.61 (−2.69,−0.54) 0.003

Vasopressors 0.78 (−0.39, 1.95) 0.191

95% CI, 95% confidence interval; other abbreviations as in Table 1.

FIGURE 1

1-year mortality at di�erent AKI stages between high and low GNRI groups. GNRI, geriatric nutritional risk index; AKI, acute kidney injury. **P < 0.01;
***P < 0.001.

3. Results

3.1. Patient characteristics

In total, 3,501 elderly patients with AKI were selected

for this analysis, with a 1-year mortality rate of 36.4%

(Supplementary Figure 1). Patients were categorized into low

(≤98) and high (>98) GNRI groups based on the optimum

cutoff score determined by ROC curve analysis (the area under

the curve was 0.655, and the sensitivity and specificity were

0.618 and 0.623, respectively; Supplementary Figure 2). The

baseline characteristics by categories of GNRI (high and low

GNRI groups) are summarized in Table 1. The two groups

presented a statistically significant difference in terms of age,

gender, heart rate, hypertension, diabetes, CHD, malignancy,

sepsis, white blood cell count (WBC), hemoglobin, BUN, SCr,

sodium, bicarbonate, aspartate aminotransferase (AST), SOFA

score, CCI, ICU types, and CRRT. The low GNRI group had

worse in-hospital mortality, ICU mortality, 28-day mortality,

90-day mortality, 1-year mortality, and longer ICU and hospital

stay length than the high GNRI group (all p < 0.001, Table 1). A

multivariable linear regression analysis was carried out to examine

the relationship between GNRI and the relevant clinical variables.

In the univariable analysis, elevated GNRI was associated with

decreased age, the prevalence of malignancy and sepsis, sofa score,

CCI, the use of mechanical ventilation, and increased prevalence

of hypertension, diabetes, CHD, heart failure, and a higher level of

hemoglobin (Table 2). The multivariable analysis confirmed that
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GNRI was positively related to diabetes, hypertension, CHD, heart

failure, and hemoglobin and negatively related to age, sepsis, CCI,

and ventilation (Table 2).

FIGURE 2

Kaplan–Meier curves for 1-year accumulative survival rates grouped

by high and low GNRI. GNRI, geriatric nutritional risk index.

3.2. Clinical outcomes

When stratified by the AKI stage, patients with high GNRI at

AKI stages 1, 2, and 3 had markedly lower 1-year mortality than

those with low GNRI (all p < 0.05, Figure 1). The KM curves for

365-day cumulative survival are presented in Figure 2, showing the

significant survival advantage for patients with increased GNRI

compared with those with decreased GNRI (log-rank p < 0.001).

Next, the multivariable regression analysis was conducted

to confirm the independent relationship between GNRI and

the worse outcomes. A one-unit increment of GNRI was

remarkably associated with a lower risk of clinical outcomes

after potential confounding factor adjustment (all p ≤ 0.001,

Table 3), and these covariates (including age, gender, systolic

blood pressure, heart rate, hypertension, diabetes, CHD, heart

failure, liver cirrhosis, malignancy, sepsis, WBC, hemoglobin,

BUN, SCr, sodium, potassium, anion gap, bicarbonate, alanine

aminotransferase, AST, SOFA score, CCI, ICU types, CRRT, and

ventilation) were significant in the univariable Cox regression

analyses (Supplementary Table 1). Patients with elevated GNRI also

had markedly reduced risk of adverse outcomes even after the

potential confounding factors were controlled [OR (95% CI): 0.63

(0.51–0.77) for in-hospital mortality; OR (95%CI): 0.70 (0.56–0.87)

for ICU mortality; OR (95% CI): 0.60 (0.50–0.73) for 28-day death;

OR (95% CI): 0.59 (0.49–0.71) for 90-day death; OR (95% CI): 0.66

(0.54–0.79) for hospital stay ≥ 19 days; OR (95% CI): 0.62 (0.51–

0.76) for ICU stay≥ 10 days; and HR (95% CI): 0.68 (0.60–0.77) for

1-year mortality, Table 3]. RCS verified a linear association between

GNRI and 1-year mortality (p for non-linearity= 0.434, Figure 3).

TABLE 3 Adjusted OR/HR of GNRI for adverse outcomes.

Univariable analysis Multivariable analysis

OR/HR (95%Cl) P OR/HR(95%Cl) P

GNRI as continuous variable

In-hospital death 0.97 (0.96–0.97) <0.001 0.98 (0.97–0.99) <0.001

ICU death 0.97 (0.97–0.98) <0.001 0.99 (0.98–0.99) <0.001

28-days death 0.97 (0.96–0.97) <0.001 0.98 (0.97–0.99) <0.001

90-days death 0.97 (0.96–0.97) <0.001 0.98 (0.97–0.99) <0.001

Hospital stay ≥19 days 0.98 (0.97–0.98) <0.001 0.98 (0.98–0.99) <0.001

ICU stay ≥10 days 0.98 (0.97–0.98) <0.001 0.98 (0.98–0.99) <0.001

1-year death 0.97 (0.97–0.98) <0.001 0.98 (0.98–0.99) <0.001

GNRI as categorical variable

In-hospital death 0.41 (0.34–0.49) <0.001 0.63 (0.51–0.77) <0.001

ICU death 0.46 (0.39–0.56) <0.001 0.70 (0.56–0.87) 0.002

28-days death 0.41 (0.35–0.48) <0.001 0.60 (0.50–0.73) <0.001

90-days death 0.39 (0.33–0.45) <0.001 0.59 (0.49–0.71) <0.001

Hospital stay ≥19 days 0.51 (0.44–0.60) <0.001 0.66 (0.54–0.79) <0.001

ICU stay ≥10 days 0.49 (0.42–0.58) <0.001 0.62 (0.51–0.76) <0.001

1-year death 0.47 (0.42–0.52) <0.001 0.68 (0.60–0.77) <0.001

Multivariable analysis adjusted for age, gender, systolic blood pressure, heart rate, hypertension, diabetes, CHD, heart failure, liver cirrhosis, malignancy, sepsis, WBC, hemoglobin, BUN, SCr,

sodium, potassium, anion gap, bicarbonate, alanine aminotransferase, AST, SOFA score, CCI, ICU types, CRRT, and ventilation.

OR, odds ratio; HR, hazard ratio; other abbreviations as in Table 1.
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FIGURE 3

Relationship between GNRI and 1-year mortality using restricted

cubic spline analysis. A linear relationship between GNRI and 1-year

mortality was observed after adjusting for age, gender, heart rate,

hypertension, diabetes, CHD, heart failure, CKD, liver cirrhosis,

malignancy, sepsis, WBC, hemoglobin, BUN, SCr, sodium,

potassium, anion gap, bicarbonate, ALT, AST, SOFA score, CRRT, and

ventilation. GNRI, geriatric nutritional risk index.

3.3. Subgroup analyses

We further carried out subgroup analyses to figure out whether

the correlation between GNRI and 1-year death was constant in

various subclasses (Figure 4). GNRI still independently predicted

1-year death in patients with the most subgroups. Notably, the

predictive implication of GNRI appeared to be more pronounced

in patients with AKI stages 1 and 2 (Pinteraction = 0.022), diabetes

(Pinteraction = 0.012), and CHD (Pinteraction = 0.005) and also

patients who did not receive mechanical ventilation (Pinteraction
= 0.035).

4. Discussion

Our study confirmed a negative linear correlation between

GNRI and 1-year death in elderly AKI patients in the ICU,

and upon an increase in GNRI, the mortality rate gradually

decreased. GNRI at admission was remarkably related to a

lower risk of research outcomes even after the covariates

were controlled. Moreover, the relationship between GNRI

and long-term mortality remained significant irrespective of

the AKI stages.

At present, the common nutritional screening tools

recommended for the older population include the Mini-

Nutritional Assessment (MNA), Subjective Global Assessment

(SGA), and Nutritional Risk Screening 2002 (NRS-2002) (20).

Research studies have verified that SGA and NRS-2002 were vital

markers for predicting poor prognosis in AKI patients (21, 22).

No studies were found on MNA and AKI prognosis. These

nutritional scoring tools are easily influenced by a subjective

evaluation by trained professionals, particularly for questions

regarding weight loss and dietary intake changes. These questions

are too complex and cumbersome for critically ill older patients,

which results in an inaccurate assessment of the patient’s

nutritional status. GNRI is a straightforward, objective, and

well-established nutritional screening tool specially developed

for the hospitalized elderly (18). Our analysis exhibited that

decreased GNRI was remarkably associated with elevated mortality

risk and prolonged stay length. This was in agreement with the

results of the previously published studies: Malnourished AKI

patients revealed lower survival rates (21–23). The BMI and ALB,

components of GNRI, demonstrated a strong correlation with

the mortality of critically ill AKI patients (24, 25). The present

study extends the population to the elderly. More importantly,

GNRI was consistently significantly related to long-term mortality

irrespective of the AKI stage. Therefore, we recommend using

GNRI to accurately assess the nutritional status of elderly patients

with severe AKI, to identify high-risk malnutrition patients and

provide nutritional guidance.

It has been well-established that comorbidities, such as sepsis,

malignancy, heart failure, and liver cirrhosis, can further aggravate

the nutritional status of patients in multiple ways (26). Nutritional

status becomes worse with advancing age (27). Interventions,

including CRRT, vasopressors, and mechanical ventilation, have

been independently related to the mortality of severe AKI patients

(28). Our results exhibited that the prognostic implication of GNRI

remained significant in most of the subgroups, which indicated that

the correlation between GNRI and long-term mortality could be

generalized to different clinical settings. However, we could not

explain why the predictive implication of GNRI was not significant

in patients with CKD.

A higher GNRI indicates a lower nutritional risk. There

was a negative linear relationship between GNRI and the

research outcomes in the present analysis. High GNRI is

caused by elevated albumin and BMI. The main pathological

mechanisms of malnutrition in AKI patients are the reduced

intake of nutrients and the loss of protein and energy related

to metabolic disorders (4, 29), which lead to a decrease in

BMI and albumin. Patients with high BMI tend to have better

outcomes. This theory is called the obesity paradox, which

has been proved in patients with AKI (25), CHD (30, 31),

and heart failure (32) and in those receiving hemodialysis

(33). Another mechanism that explains the association between

albumin and malnutrition in patients with kidney disease is that

albumin possesses anti-inflammatory and antioxidant properties

(34, 35). It has been documented that inflammatory cascades

and oxidative stress play an essential role in the progression of

malnutrition (29, 36).

Our analysis still existed certain limitations. Although the

data in this study were obtained from large public databases,

no external verification was conducted to verify the predictive

significance of GNRI. Second, GNRI was assessed only at

admission. Further research should be conducted to explore the

prognostic implication of the dynamic change of GNRI. Third,

since MIMIC III is based on data from 2001 to 2012, our research
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FIGURE 4

Relationship between GNRI and 1-year mortality in various subgroups. The HR was examined regarding the low GNRI as reference. HF, heart failure;

AKI, acute kidney injury; CKD, chronic kidney disease; CHD, coronary heart disease; CRRT, continuous renal replacement therapy; GNRI, geriatric

nutritional risk index; HR, hazard ratio; 95% CI, 95% confidence interval.

may not be fully generalizable to current medical conditions.

Next, because of the limitations of the MIMIC database, we

could not collect information on diet and physical activity, which

was correlated with the nutritional status of patients. Finally, we

cannot clarify the reason for AKI due to the limitations of the

MIMIC database.
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5. Conclusion

On-admission GNRI is a pivotal predictor of the adverse

endpoints of elderly AKI patients in the ICU. Our results

suggested that GNRI helped to identify elderly AKI patients

at a high risk of malnutrition to ensure timely and effective

nutritional support.
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