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a b s t r a c t 

Background: The Modified Nutritional Risk in Critically Ill (mNUTRIC) score has been proposed as a tool to 

identify hospitalized patients at risk for malnutrition who may benefit from early enteral nutrition (EN) therapy. 

Objective: Our goal was to determine if mNUTRIC scores could predict, at time of intensive care unit admission, 

which mechanically ventilated trauma patients were at risk for malnutrition and might benefit from early EN, as 

indicated by reduced mortality. 

Methods: We conducted a retrospective chart review of all adult trauma patients requiring mechanical ventilation 

for at least 48 hours between 01/21/2012 and 12/31/2016, reviewing inpatient medical records, demographic 

data, disease markers, injury severity, and comorbidities. Bivariate statistics and multivariate regression analyses 

were used to investigate the correlation between time of EN initiation and mortality rates, as well as the rela- 

tionship of mNUTRIC scores with EN commencement with early EN initiation being ≤ 48 hours and malnutrition 

risk mNUTRIC ≥ 5. 

Results: Among 931 patients reviewed, bivariate analysis showed higher mNUTRIC scores correlated with older, 

sicker patients and higher mortality. However, multivariate analysis revealed no significant association between 

higher mNUTRIC scores and increased mortality (OR 1.2, 95% CI 0.7-2.1, p = 0.52). Although most patients re- 

ceived EN within 48 hours, there was no association between mNUTRIC score and timing of EN initiation after 

adjusting for demographic variables and illness severity. 

Conclusions: Our findings indicate that while the mNUTRIC score can effectively identify malnutrition risk, it 

does not meaningfully inform early EN initiation timing nor predict mortality in mechanically ventilated trauma 

patients. 
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Overview + Scope of issue. Achieving and maintaining optimal nu-

ritional balance is an integral part of the treatment plan for hospitalized

atients. 1 , 2 However, the nutritional status of patients admitted to an

ntensive care unit (ICU) may vary significantly and can be influenced by

ultiple factors such as acute and chronic starvation, severity of the un-

erlying pathology leading to ICU admission, and an often-pronounced

atabolic response to their condition that precipitates rapid loss of lean

ody mass. 1-6 In fact, an estimated 35% of patients admitted to the hos-
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ital are malnourished, many of whom were admitted undernourished

o begin with and the majority of which develop malnutrition during

heir hospitalization. 7-10 The precise definition and criteria of malnour-

shment has varied in the literature but generally be defined clinically as

achexia or sarcopenia with supporting anthropomorphic measurements

uch as body mass index less than 20, triceps skin fold thickness and/or

id arm muscle circumference ( < 15 percentile). 9 , 10 In critically ill pa-

ients, malnutrition is associated with impaired wound healing, muscle

asting, fluid/electrolyte imbalances, and compromised immune func-

ion leading to higher rates of nosocomial infection and sepsis, as well
eral nutrition; ICU, intensive care unit; NUTRIC, Nutrition Risk In Critically Ill; 

it; SOFA, Sequential Organ Failure Assessment. 
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s increases in all-cause mortality. 11 The scope of this issue is signifi-

ant, given the approximately 107,276 ICU beds available in the United

tates, equating to about 34.7 critical care beds per 100,000 people. 12 , 13 

ven before the COVID-19 pandemic, roughly two-thirds of these beds

ere typically occupied, a third of which required ventilation and there-

ore special nutritional support. 14 

Enteral + Parenteral nutrition . Intubated and mechanically ven-

ilated patients have heightened metabolic demands requiring special

utritional support, which can be provided through parenteral and/or

nteral routes. When compared to the parenteral route, the more phys-

ologically similar enteral nutrition (EN) has certain advantages, such

s preserving intestinal microbial diversity, gut structure, and function,

s well as supporting aspects of immune function. This is especially im-

ortant in critically ill patients where compromising these immunocom-

etent barriers can contribute to complications like pneumonia, sepsis,

nd multiple organ dysfunction. 15 Specifically, EN’s role in intestinal

timulation helps maintain the mucosal structure of the gastrointesti-

al system, reducing rates of gastrointestinal hemorrhage and infec-

ious sequelae related to barrier compromise (ie, sepsis onset, organ

ailure), resulting in shorter hospital length of stay and/or improved

atient survival. 16-18 Although some studies have indicated no differ-

nce in overall mortality among enteral vs parenteral nutrition, EN has

hown strong evidence for reducing infectious complications and to-

al length of ICU stay. 19 , 20 Regarding timing of initiating EN, there is

vidence that early EN in critically ill patients can confer additional

ortality benefit and reduction in morbidity parameters like sepsis and

neumonia. 16 , 17 

Owing to the clinical benefits of early EN, many guidelines now sup-

ort its initiation within the first 48 hours of ICU admission for patients

nable to tolerate oral intake. 1 , 2 , 7 , 21 , 22 This endorsement stems from

oth the improved outcomes observed in these patients and the ad-

ancements in enteral feeding modalities (ie, nasogastric and nasojeju-

al tubes), improved enteral formulas, and enteral feeding regimens in-

luding use of volume-based feeding protocols to improve formula pro-

ision. Thus, EN has emerged as the predominant method for meeting

he nutritional needs of these patients, except in cases with contraindi-

ations like ileus, obstruction, an inaccessible gut, and high-loss fistu-

ae. However, it is important to note that despite EN potentially being a

uperior form of nutrition for these patients, it —like any form of med-

cal intervention —is not without its associated risks. Notably, for EN,

pecific complications can include tube mal-positioning/dislodgment,

spiration, fluid imbalance, mild gastrointestinal intolerance (ie, nau-

ea, vomiting, constipation), as well as increased risk of more severe,

lthough rare, gastrointestinal complications like bowel ischemia and

olonic pseudo-obstruction. 22 , 23 Consequently, a risk-benefit analysis,

ncluding the risk for malnutrition, if feeding is withheld, should be

ade before proceeding with any nutritional intervention, including EN,

n order to identify patients who might benefit from aggressive nutri-

ional intervention. 18 

NUTRIC + Modified Nutritional Risk in Critically Ill (mNUTRIC)

cores . Algorithms designed to standardize patient selection have been

eveloped to aid assessment and management of patient care, such

s the Nutrition Risk in Critically Ill score (NUTRIC) the mNUTRIC

core. 1 , 2 , 7 , 12 , 24 The original NUTRIC score, developed by Heyland and

olleagues, aimed to provide an objective measure of malnutrition risk

o help determine when aggressive nutritional intervention may be war-

anted, as not all ICU patients respond equally to such intervention. An

dditional benefit of the NUTRIC score design is that it accounts for ad-

itional mortality risks beyond those captured by traditional severity-

f-illness measures, like the Acute Physiology and Chronic Health Eval-

ation (APACHE II) and baseline Sequential Organ Failure Assessment

SOFA) scoring systems. 

The NUTRIC score itself is comprised of age, number of comor-

idities, days from hospital to ICU admission, SOFA, APACHE II, and

nterleukin-6 level (IL-6). It ranges from 0 to 10, with a score of 6 or
2

reater indicating a high nutritional risk ( Appendix 1 ). Higher scores

orrelate with poorer clinical outcomes, as indicated by increased mor-

ality and extended duration of mechanical ventilation among survivors.

onversely, the mNUTRIC score is a modification of the original NU-

RIC score and includes five items: age, APACHE II score, SOFA score,

umber of comorbidities, and days from hospital to ICU admission. It

oes not require IL-6 measurement, making it more accessible to fa-

ilities without IL-6 lab capability. Despite eliminating IL-6 analysis,

here was minimal statistical or clinical impact on its concordance index

0.007). 12 , 25 The average threshold for mNUTRIC indicating malnutri-

ion is a score of 5 or higher, as compared to 6 or higher for NUTRIC. 25 

verall, both the mNUTRIC and the NUTRIC scores are conceptual

odels linking starvation, inflammation, nutritional status, and clinical

utcomes. 12 

NUTRIC + mNUTRIC score threshold. After their introduction, stud-

es have examined the association of NUTRIC and mNUTRIC scores with

pecific clinical outcomes in specific populations of critically ill patients.

or example, the original NUTRIC score was found to reliably predict

8-day mortality and risk of developing morbidities such as pneumonia,

elirium, renal failure in postoperative surgical patients. 26 Similarly cer-

ain mNUTRIC scores have been correlated with higher mortality and/or

xtended length of stay in various patient populations (COVID, postop-

rative cardiothoracic, septic patients). 27-30 

However, the optimal cut-off scores for relating mNUTRIC ranges

ith specific clinical endpoints of interest are still being investigated.

ome have proposed a range of 0-4 as low risk, 5-9 as high risk, while

thers used a simple threshold of ≥ 5 for predicting 28-day mortal-

ty. 18 , 25 , 26 , 31 , 32 In general, the mNUTRIC score indicating malnutrition

isk has varied from 4 to 6, depending underlying patient population

nd the specific clinical endpoints of interest such as mortality, long-

erm survival, and/or ICU length of stay. 27-30 , 34 

These findings indicate both NUTRIC and mNUTRIC scores are valid

linic tools for predicting various morbidity and mortality among spe-

ific patient populations. However, little is known about whether the

NUTRIC score can reliably predict, at the time of admission ICU,

hich mechanically ventilated trauma patients are (1) at risk for mal-

utrition, and (2) who might benefit from early EN. Being able to ef-

ectively identify malnutrition risk with mNUTRIC scores in this pa-

ient population could meaningfully inform the timing of early EN ini-

iation to potentially reduce mortality. We hypothesize that for new

atients with markers of illness such as elevated temperature, ab-

ormal heart rate, increased respiratory rate, or elevated creatinine,

he mNUTRIC score could help identify those patients most likely

enefit from early EN, as measured/indicated by reduced mortality

ates. 

ethods 

After Institutional Review Board approval, we performed a retro-

pective chart review of all adult trauma patients admitted to our sur-

ical ICU (SICU) who required mechanical ventilation for more than 48

ours. This review spanned from January 1, 2012, through December

1, 2016. We collected patient-specific demographic data and medical

nformation from inpatient medical record relevant to calculating each

atient’s mNUTRIC score, including age, APACHE II score, SOFA score,

umber of comorbidities, and number of days from hospital to ICU ad-

ission. 

The inclusion criteria stipulated patients must be aged 18 or over,

dmitted to the Trauma Service, and required mechanical ventilation

or more than 48 hours. We excluded patients who were not intubated

r were extubated within 48 hours of ICU admission, and those with

issing data needed to compute the mNUTRIC score. We also excluded

atients with gastrointestinal injuries that may have necessitated pro-

onged bowel rest or total parenteral nutrition. During the 5-year pe-
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Table 1 

Demographic Comparisons of Newly Mechanically Ventilated Patients. 

mNUTRIC < 5 

( n = 785) 

mNUTRIC ≥ 5 

( n = 145) 

P -Values 

Age 42.3 ± 17.2 60.6 ± 16.4 < .001 

Sex .61 

Male 584 40 

Female 201 105 

APACHE score 15.2 ± 5.7 24.1 ± 6.5 < .001 

SOFA score 4.8 ± 2.4 8.5 ± 3.4 < .001 

Hours to EN 37.1 ± 30.4 42.8 ± 34.9 .05 

GCS 9.5 ± 4.9 9.1 ± 5.3 .34 

ISS 24 ± 12.8 25.1 ± 14.9 .34 

Insurance 

Uninsured/Medicaid 157 18 .03 

Private/Medicare 626 127 

Mortality < .001 

Lived 667 101 

Died 116 44 

Table 2 

Demographic Comparisons of Outcomes of Newly Mechanically Ventilated Patients. 

Lived Died P -Values 

Age 44.4 ± 18 49.4 ± 19.5 .002 

Sex .35 

Male 584 114 

Female 197 46 

APACHE score 15.8 ± 6.3 20.1 ± 7.1 < .001 

SOFA score 5.1 ± 2.8 6.66 ± 3.4 < .001 

Hours to EN 38.3 ± 30.9 38 ± 31.1 .5 

GCS 10 ± 4.9 9.5 ± 5 < .001 

ISS 23.1 ± 12.8 24.1 ± 13.2 < .001 

Insurance .23 

Uninsured/Medicaid 153 25 

Private/Medicare 628 136 

mNUTRIC score 2.2 ± 1.8 3.3 ± 2 < .001 
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iod, we identified 956 potential subjects, of whom with an average age

f 42.3 years. See Appendix 2 for patient flow chart. 

We obtained a patient list from the Trauma Registry, followed by a

econd query using patient’s names and other Protected Health Infor-

ation to review the patients’ SICU course. The data collected from

he EPIC Electronic Medical Record (EMR) system included medical

ecord numbers, age, gender, race, hospital admission date, ICU admis-

ion date, admission diagnosis, and the date of EN initiation. We also

athered specific data required to calculate individual mNUTRIC scores

oted above (age, APACHE II score, SOFA score, number of comorbidi-

ies, and number of dates of hospital to ICU admission). Based on previ-

us studies, we designated a mNUTRIC score of 5 or greater as indicative

f high malnutrition risk. 25 , 27-33 

We performed descriptive statistical analyses and made comparisons

sing Student’s t -test or Pearson’s Chi-squared test, as appropriate. Mul-

ivariable linear and logistic regression analysis were performed to de-

ermine independent predictors of time to EN and mortality, respec-

ively. 

esults 

Sample characteristics. Over the 5-year study period, at total of 930

atients were included. Among these, 785 subjects (584 male, 201 fe-

ale) had mNUTRIC scores below 5, and the remaining 145 subjects

40 male, 105 female) had mNUTRIC scores of 5 or above. The average
3

ge for the group with mNUTRIC scores < 5 was 42.3 ± 17.2, while the

roup with mNUTRIC scores of ≥ 5, it was 60.6 ± 16.4 ( Table 1 ). 

Bivariate analysis. Generally, the group with the elevated mNUTRIC

cores of 5 or more were older (60.6 vs 42.3, P < .002) and more clini-

ally ill, as indicated by their higher mean APACHE scores (24.1 ± 6.5 vs

5.2 ± 5.7, P < .001) and SOFA scores (8.5 ± 3.4 vs 4.8 ± 2.4, P < .001).

owever, both groups had similar Glasgow Coma Scores (9.5 ± 4.9 for

NUTRIC < 5 vs 9.1 ± 5.3 for mNUTRIC ≥ 5, P = .34) and Injury Severity

cores (24 ± 12.8 for mNUTRIC < 5 vs 25.1 ± 14.9 for mNUTRIC ≥ 5,

 = .34). Time to EN initiation was slightly longer in the group with

he higher mNUTRIC scores (42.8 ± 34.9 hours vs 37.1 ± 30.4, P = .05).

he group with higher mNUTRIC scores also had a higher mortality rate

30.3%, or 44 out of 145 patients), compared to the group with lower

cores (14.7%, or 116 out of 786 patients). Of note, we did examine time

o EN initiation ( < 48 vs > 72 hours) but found no significant difference

cross all variables ( Appendix 3 ). 

Multivariate analysis. Although the average time to EN initiation

as short, less than 48 hours for most patients, the mNUTRIC score was

ot associated with a longer time to EN after adjusting for age and sever-

ty of illness through multivariable linear regression analysis. However,

he abdominal injury score was significantly higher in patients with a

elay in EN initiation ( P = .005). While the mNUTRIC score was as-

ociated with mortality in bivariate analysis, along with other severity

arkers ( Table 2 ), it was not associated with mortality in a multivariate

nalysis (OR 1.2, 95% CI 0.7-2.1, P = .52). Ultimately, the predictors of

ortality in the multivariable logistic regression model were the Injury
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everity Scores, Glasgow Coma Scores, APACHE and/or SOFA scores,

nd age, although the associations were weak. 

iscussion 

Nutritional therapy can play a crucial role in minimizing mortal-

ty and morbidity among critically ill patients. Given that EN, includ-

ng early EN, carries its own risks, it is crucial to identify patients for

hom the benefits of early EN outweigh those risks. This is an impor-

ant decision that the critical care team must make and ideally should be

ugmented by clinical decision tools/algorithms when possible. To that

nd, the purpose of this study was to use the mNUTRIC score to predict

hose mechanically ventilated trauma patients who were at high risk

or malnutrition, with the aim of (1) identifying shared characteristics

nd risk factors between high and low mNUTRIC scores and, (2) deter-

ining the ultimate impact of a high mNUTRIC score on the timing of

N initiation and mortality. We hypothesized that for new patients with

arkers of illness such as elevated temperature, abnormal heart rate,

ncreased respiratory rate, or elevated creatinine, the mNUTRIC score

ould help identify those patients most likely benefit from early EN, as

easured/indicated by reduced mortality rates. 

In our retrospective study, the mNUTRIC score ultimately did not

ignificantly correlate with the time to early EN initiation, demonstrat-

ng a negligible difference of 5 hours, with a mean time for both being

nder 48 hours. This is likely not a clinically significant gap of time

or EN initiation that translates to differences in clinical outcomes, and

e surprisingly found no meaningful difference when comparing < 48

nd > 72 hours cohorts. As for mortality, although the mNUTRIC score

id show a positive correlation with other markers of illness severity, it

id not predict mortality by our multivariate analysis. Additionally, our

nalysis did not support the hypothesis that delays in early EN in intu-

ated and mechanically ventilated trauma patients admitted to our SICU

ed to a higher mortality rate that could be predicted independently by

he mNUTRIC score. However, these findings should not be considered

vidence that this algorithm is not useful or effective for identifying

hose ICU patients at greatest risk for malnutrition who might benefit

rom more aggressive nutritional intervention, such as early EN to cer-

ain critically ill patients. Rather, future research should employ more

etailed prospective studies, particularly those addressing barriers to

arly EN and/or obstacles to achieving nutritional goals and determin-

ng appropriate mNUTRIC score thresholds for specific patient popula-

ion subsets (ie, trauma patients, COVID patients). Additional directions

f study should examine if a lower mNUTRIC threshold (ie, 4 rather than

) could increase the algorithm’s sensitivity while maintaining a reason-

ble specificity that could still be generalizable to a heterogenous ICU

opulation. 

The limitations of this study include its retrospective nature and the

otential impact of inclusion and exclusion of data, as well as the age of

he data. Although the data in our study are not recent, their relevance

hould not be disregarded because it can continue to be useful tool for

uture comparison and trending analyses across time, which is especially

mportant for informing and directing subsequent research about this

nherently complex and nuanced topic. 
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ppendix 1. Nutrition Risk in the Critically Ill Score 

Age/Year < 50 0 

50-74 + 1 
≥ 75 + 2 

APACHE II < 15 0 

15-19 + 1 
20-27 + 2 
≥ 28 + 3 

SOFA score < 6 0 

6-9 + 1 
≥ 10 + 2 

Number of comorbidities 0-1 0 

≥ 2 + 1 
Days in hospital to ICU 0 0 

≥ 1 + 1 
IL-6 u/mL 0-399 0 

≥ 400 + 1 
Maximum score 10 

Modified NUTRIC score eliminates IL-6 

Maximum score-9 
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ppendix 2. Patient Flow Diagram 

ppendix 3. Timing of Enteral Nutrition Comparison 

< 48 Hours ( n = 115) > 72 H

mNUTRIC 2.2 + /– 1.7 2.4 + /
# of comorbidities 2.4 + /– 3.1 2.8 + /
SOFA 4.8 + /– 2.8 4.7 + /
APACHE 15.1 + /– 6.7 14.2 +
Age 47.2 + /– 19 52.6 +
Sex 

Male 84 13 

Female 31 5 
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