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Background & aims: Critically ill patients with body mass index (BMI) < 20 kg/m2 have worse outcomes
than normal/overweight patients possibly because underweight is a marker of malnutrition. To assess
the effects of nutrition therapy in this population during the first week of an ICU stay.
Methods: Prospective, 2-centre, observational study. Nutritional evaluations were performed between
days 2 and 3 (first) and between days 5 and 7 (second) of ICU admission. In the first evaluation, patients
were divided into non-fed (without nutritional support) and early-fed (those already receiving nutri-
tional support) groups. In the second evaluation, patients were divided according to caloric intake
(�or<20 kcal/kg) and protein intake (�or<1.3 g of protein/kg).
Results: Of the 4236 patients screened and 342 were included in the cohort. Mortality was 58.5%
(median 21 [11e38.25] days of follow-up). Unadjusted patient survival was worse in the non-fed group
than in the early-fed group (HR 1.66; 95%CI, 1.18 to 2.32). There was no difference in mortality between
groups after adjusting for the SOFA score on the day of the evaluation. At the second evaluation,
unadjusted analysis showed better in-hospital survival in patients with higher caloric (HR0.58; 95%CI,
0.40 to 0.86) and protein intake (HR0.59; 95%CI, 0.42 to 0.82); there was no association between mor-
tality and caloric or protein intake after adjusting for the SOFA score on the day of the evaluation.
Conclusion: Nutritional therapy in the first week of ICU stay did not affect vital outcome after adjusting
for the SOFA score on the day of the evaluation in underweight critically ill patients.
Clinical trial registry: ClinicalTrials.gov number NCT03398343.

© 2019 Elsevier Ltd and European Society for Clinical Nutrition and Metabolism. All rights reserved.
1. Introduction

Undernutrition, defined as a state of altered body composition
and body cell mass resulting from a lack of uptake or intake of
nutrition that leads to diminished physical andmental function and
impaired outcomes from disease [1], affects up to 65% of hospital-
ized patients [2,3]. Malnutrition can make a person more
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for Clinical Nutrition and Metabol
susceptible to infection, and infection also contributes to malnu-
trition, which leads to a vicious cycle [2]. Malnutrition is robustly
associatedwith death in critically ill patients [4]. A bodymass index
(BMI) lower than 20 kg/m2 has been associated with poorer sur-
vival in critically ill patients, probably because of its role as amarker
of nutritional status [5,6].

Malnourished patients incur higher costs than non-
malnourished patients, with an increase ranging between 45%
and 102% [7]. Adequate nutritional therapy in hospitalized
malnourished patients might be a cost-saving measure, with one
study estimating the potential savings to be on the order of 250
million euros per year [8]. Despite this evidence, cohort studies
show that nearly 60% of malnourished patients do not receive any
nutritional treatments [8e10].

Nutritional support in critically ill patients aims to reduce
catabolism, attenuate muscle wasting and maintain nutritional
ism. All rights reserved.
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status [11]. Not all critically ill patients, however, will derive the
same benefit from nutritional therapy [11,12]. Patients with mod-
erate to severe nutrition risk might benefit from more aggressive
nutritional therapy [13]. However, they may also have more risk of
complications from such therapy, including refeeding syndrome
[14]. Most guidelines are unable to define when and how to feed
malnourished critically ill patients (Table 1) [15e19]. Whether
feeding interventions improve clinical outcomes in patients with
pre-existing malnutrition (BMI <20 kg/cm2) is unknown.

We hypothesized that underweight critically ill patients (BMI
<20 kg/cm2) would benefit from early feeding and higher protein
and caloric intake during the first week of ICU admission. We
evaluated the impact of nutritional therapy on in-hospital mortality
in underweight critically ill patients.

2. Methods

We conducted a prospective, two-centre (Hospital de Clínicas de
Porto Alegre and Hospital Nossa Senhora da Conceiç~ao), observa-
tional study in underweight critically ill patients (Supplemental
Fig. 1). Between October 2015 and August 2017, all patients
admitted to intensive care were screened for study eligibility.
Patients with a BMI < 20 kg/m2 were consecutively enrolled.
Exclusion criteria were readmission, age less than 18 years, preg-
nancy, life expectancy less than 24 hours, exclusive oral intake, and
exclusive palliative care.

For every included patient, the following data were recorded at
ICU admission: age, sex, weight, height, admission category (sur-
gical vs. medical), comorbidities, history of weight loss, primary
admission diagnosis, Acute Physiology and Chronic Health Evalu-
ation II (APACHE II) score [20] Simplified Acute Physiology Score 3
(SAPS 3) [21], Sequential Organ Failure Assessment (SOFA) score
[22], and Nutrition Risk in Critically Ill (NUTRIC) score [23]. Height
(actual or estimated) and weight at admission (estimated or actual
weight) were used to calculate BMI [i.e., weight (kg)/height (m2)].
We performed two evaluations to assess protein and caloric intake
as suggested by the 2016 ASPEN guidelines [17]. The first occurred
between days 2 and 3 of ICU admission, and the second occurred
between days 5 and 7 of ICU admission. At each evaluation, we
recorded the type and amount of nutrition received in the previous
Table 1
Guideline recommendations for nutritional support in malnourished patients.

Guideline (Society) Year Recommendation

Management of severe malnutrition: a manual for
physicians and other senior health workers
(WHO) [15]

1999 Recommends a caloric
day

Early enteral nutrition in critically ill patients
(ESICM) [16]

2017 No specific recommen
malnutrition

Guidelines for the Provision and Assessment of
Nutrition Support Therapy in the Adult
Critically Ill Patient [17]

(ASPEN/SCCM)

2016 Recommends advanci
goal as quickly as toler
achieving more than 8
calculated goal energy
48e72 hours. When e
feasible, suggests initia
nutrition as soon as p
admission.

Surviving Sepsis Campaign: International
Guidelines for Management of Sepsis and
Septic Shock [18]

(SCCM/ESCIM)

2017 Suggests considering i
nutrition early when e
feasible.

ESPEN guidelines on clinical nutrition in the
intensive care unit [19]

(ESPEN)

2018 Early and progressive
of no nutrition in case
in severely malnourish
24 hours, non-nutritional calories administered (glucose infusions
and propofol), and contraindications for enteral nutrition. We also
recorded the use of vasopressor, mechanical ventilation, or renal
replacement therapies as well as serum electrolytes (potassium,
magnesium, phosphorus) and the SOFA score at each evaluation. If
patients resumed exclusively oral intake, if palliative care was
instituted, or if patients were discharged, the second evaluation
was not performed. Nutritional support was prescribed by the
assistant staff members and usually aimed for a caloric target of
20e25 kcal/kg/day and a protein target of 1.2e1.5 g/kg/day [17].

We followed patients until hospital discharge. During the hos-
pital stay, we assessed the successful weaning of mechanical
ventilation (defined as successful extubation for more than 48
hours) and the presentation of refeeding syndrome (defined by the
assistant physician and requiring intervention). The primary
outcome was in-hospital mortality. Secondary outcomes were the
duration of mechanical ventilation, length of ICU stay, and rate of
refeeding syndrome.

2.1. Ethics

The study protocol was approved by the ethics committee of the
Hospital de Clínicas de Porto (number AGH-USE 2015-0261) Alegre
and the Hospital Nossa Senhora da Conceiç~ao (number CAAE
45677715.2.3001.5530). This study was registered with Clinical-
Trials.gov, number NCT03398343.

2.2. Statistics

Statistical analyses were performed using SPSS 20 and R 3.4.0 (R
Foundation for Statistical Computing, Vienna, Austria). Descriptive
data are reported as the mean ± SD, median (interquartile range) or
frequency (percentage). Non-normally distributed variables were
compared using ManneWhitney U tests. The chi-square test was
used to compare categorical variables. To account for changes in the
severity of illness, caloric intake, and protein intake over time, we
performed a time-dependent Cox regression model analysis with
in-hospital mortality as the outcome variable. We conducted a post
hoc exploratory analysis in the subgroups of interest (p value for
0.05).
Observation

target of 35e40 kcal/kg/ Not specific for critically ill patients.

dation for previous Suggests an individualized approach that
considers clinical evolution and comorbidities.

ng enteral feeding towards
ated over 24e48 hours and
0% of the estimated or
and protein intake within
nteral nutrition is not
ting exclusively parenteral

ossible following ICU

Suggests monitoring refeeding syndrome.

nitiating parenteral
nteral feeding is not

States that there is a lack of evidence with
malnourished patients since they are either
excluded or rarely represented in trials.

PN can be provided instead
of contraindications for EN
ed patients.

States that the recommendation is based on
expert opinion because randomized studies are
not available due to the ethical dilemma
preventing the conduct of subject to further
starvation as a consequence of tentative study
designs or omitting an intervention with a strong
physiological rationale.
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For the first evaluation, we divided the sample of patients into
those who received nutritional support, either parenteral, enteral
or both (early-fed group), and those who did not receive nutritional
support (non-fed group). In the second evaluation, we divided the
sample according to protein target (1.3 g/kg/day) and caloric target
(20 kcal/kg/day). A Cox regression analysis was performed for both
evaluations with in-hospital mortality as the outcome. The analyses
of in-hospital survival were adjusted for SAPS3, NUTRIC, and SOFA
severity scores on the day of the evaluation.
3. Results

3.1. Patient profiles and overall mortality

Between October 2015 and August 2017, 4236 adult patients
were acutely admitted into the ICUs (mean of 193 patients/month).
The prevalence of BMIs lower than 20 kg/m2 was 16.3%. Figure 1
shows the study diagram. A total of 342 patients were included,
of whom 203 (59.4%) were men, 205 (59.9%) had a BMI lower than
18.5 kg/m2, and 185 (54%) had high NUTRIC scores. Themean SAPS3
score was 68.53 ± 13.9.

The in-hospital mortality rate was 58.5% over a median of 21
(11e38.25) days of follow-up. There was a reduction in SOFA scores
(5 [3e8] to 4 [2e6], p < 0.001) between the 1st and 2nd evalua-
tions. Moreover, there was an increase in caloric (18.07
4236 screened

690 had BMI lower than 20 kg/m2

342 received the first evaluation

216 received the second evaluation

Fig. 1. Shows the screening, assessments and follow-ups
[9.84e26.14] to 26.23 [20.50e30.36], p < 0.001) and protein (0.89
[0.30e1.40] to 1.42 [1.05e1.63], p < 0.001) intake between the 1st
and 2nd evaluations. A total of 558 evaluations of protein and
caloric intake were performed. In time-dependent multivariate Cox
regression model [HR, 95%] with mortality as the outcome, there
were no differences for protein (0.97 [0.78e1.20]) or caloric
intake (1.00 [0.99e1.16]) when adjusted for the SOFA score (1.13
[1.10e1.73]). A 100% power was detected in a post hoc analysis for
protein and calories.
3.2. First evaluation: non-fed versus early-fed

In the first evaluation, 62 (18.13%) patients did not receive
nutritional support (non-fed group). The remaining 280 patients
received nutritional support (early-fed group) as follows: 272
(79.5%), enteral support; 5 (1.5%), total parenteral nutrition; and 3
(0.9%), supplemental parenteral support. The caloric target of
20 kcal/kg/day was achieved by 149 (43.6%) patients, and the
protein target of 1.3 g/kg/day by 109 (31.9). Table 2 lists the char-
acteristics of all study patients and compares the non-fed group
and the early-fed group. Sixty-eight patients had some contrain-
dications for enteral feeding, mainly haemodynamic instability (37
patients). Figure 2 e Panel A shows the four Cox regression models
used to assess the relationship between nutritional support (early-
fed versus non-fed groups) and in-hospital mortality. A post hoc
90 had exclusively oral intake
74 were ICU readmissions

58 received exclusively 
palliative care

41 were discharged before the 
first evaluation 

26 had a life expectancy lower 
than 24 hours

28 were under 18 years old
31 did not have research staff 

available in time
2 women were pregnant

65 were discharged 
32 died

15 received exclusively oral 
intake

13 received exclusively 
palliative care

1 was lost to follow-up

included in the study and the reasons for exclusion.



Table 2
Patients characteristics and outcomes at the first evaluation based on nutrition support.

Patients characteristics and outcomes Non-fed group Early-fed group P

n ¼ 62 n ¼ 280

Age (years) 54.63 ± 17.55 53.89 ± 17.28 0.762
Men (%) 34 (54.8) 169 (60.4) 0.423
Weight (kg) 47.69 ± 7.95 47.91 ± 8.13 0.852
BMI (kg/m2) 18.09 [16.68e19.12] 18.07 [16.33e19.12] 0.778
History of weight loss prior ICU admission (%) 21 (33.9) 95 (33.9) 0.517
Temporal muscle wasting (%) 31 (59.4) 152 (54.4) 0.489
Pre-existing illness at ICU admission
Chronic renal failure (%) 4 (6.5) 18 (6.4) 0.995
Cardiac failure (%) 5 (8.1) 21 (7.5) 0.885
Respiratory (%) 5 (8.1) 58 (20.7) 0.020
Cancer (%) 16 (25.8) 55 (19.6) 0.279
Liver disease (%) 10 (16.1) 12 (4.3) 0.001
Acquired immunodeficiency syndrome (%) 13 (21) 70 (25) 0.503
Medical diagnosis at ICU admission 46 (74.2) 255 (91.1) <0.001
Days in hospital prior to ICU admission 3.5 [1e13.25] 4 [1e12] 0.685
NUTRIC 5 [4e6.25] 5 [3e6] 0.035
SAPS3 70.60 ± 16.66 68.26 ± 12.75 0.266
SOFA at admission 7 [5e11] 6 [4e8] 0.022
Main reason for ICU admission
Respiratory failure 15 (24.2) 122 (43.7) <0.001
Sepsis 25 (40.3) 85 (30.5)
Neurological 3 (4.8) 39 (14)
Cardiovascular 6 (9.7) 14 (5)
Major surgery 12 (19.4) 14 (5)
SOFA at first evaluation 7 [4e11] 5 [2e7] <0.001
At first evaluation
Vasopressor (%) 43 (69.4) 114 (40.7) <0.001
Renal replacement therapy (%) 25 (40.3) 44 (15.7) <0.001
Mechanical ventilation (%) 51 (82.3) 222 (79.3) 0.598
Potassium at first evaluation (mEq/L) 3.99 ± 0.71 4.02 ± 0.71 0.724
Magnesium at first evaluation (mg/dl) 2.06 ± 0.59 2.05 ± 0.48 0.892
Phosphorus at first evaluation (mg/dl) 2.97 ± 1.02 3.16 ± 1.44 0.420
Outcomes
Refeeding syndrome (%) 0 (0) 6 (2.3) 0.261
Duration of mechanical ventilation 7 [4e12.5] 8 [4e15] 0.806
Length of ICU stay (days) 8 [5e16.25] 10 [6e17.75] 0.182
Length of hospital stay (days) 17 [7.75e29] 22 [12e40.75] 0.021
ICU mortality (%) 30 (48.4) 103 (36.8) 0.090
Hospital mortality (%) 44 (71) 156 (55.7) 0.027

Values are reported as the mean ± SD, median [interquartile ranges] or numbers (%). SOFA e sequential organ failure assessment. ICU e intensive care unit.
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analysis detected a power of 99% for the model adjusted for SOFA
scores on the day of the evaluation.
3.3. Second evaluation: protein and caloric intake

A total of 216 patients completed the second evaluation; of
these, 10 (4.6%) did not receive nutritional therapy, 202 (93.5%)
received enteral nutrition, 1 (0.5%) received parenteral nutrition,
and 3 (1.4) received both parenteral and enteral nutrition. The
caloric target of 20 kcal/kg/day was achieved by 165 (76.4%) pa-
tients, and the protein target of 1.3 g/kg/day by 126 (58.3%) at the
second evaluation. Table 3 shows the characteristics of patients in
the second evaluation according to caloric and protein targets.The
relationship between protein intake, caloric intake and in-hospital
survival at the second evaluation was evaluated with different
models (Fig. 2 - Panel B and Panel C). The protective effect of
achieving the nutritional support target was lost when data were
adjusted for SOFA score on the day of the second evaluation. A post
hoc analysis detected a power of 99% for the model adjusted for
SOFA scores on the day of the evaluation. There was also no dif-
ference after adjustment for SOFA score on the day of the evalua-
tion comparing those patients that achieved both caloric and
protein targets and those that did not reached both targets
(p ¼ 0.173).
3.4. Secondary outcomes and subgroup analysis

In the first evaluation, there were no differences in the duration
of mechanical ventilation therapy or the length of ICU stay between
the non-fed and the early-fed groups. In a Cox regression model,
protein intake at the second evaluation was not associated with
successful weaning. There was also no association between protein
intake at the second evaluation and being discharged from the ICU.
There was a total of 6 (1.8%) patients diagnosed with refeeding
syndrome, but we found no association between this diagnosis and
the number of calories received. There was a total of 5 measures of
phosphorus below 0.5 mg/dl and no significant association with
nutritional support. There was no difference regarding nutritional
therapy between the studies sites. Subgroup analyses showed no
significant interaction of in-hospital mortality with BMI
(�or < than 18.5 kg/cm2), age (�or less < 70 years), or NUTRIC score
(�or < 5 points) at the first evaluation (non-fed versus early-fed).

4. Discussion

This study was designed to address a real-life dilemma: how to
feed underweight critically ill patients. In this prospective obser-
vational study, which is, to our knowledge, the largest cohort study
of underweight critically ill patients, we demonstrated that there
was no difference in in-hospital mortality based on the timing of



Fig. 2. Shows different Cox regression models. From right to left: no adjustment, adjusted for SAPS3, NUTRIC and SOFA scores at the day of the evaluation. Panel A shows the models
for the non-fed group at the first evaluation. Panel B shows the models for �20 kcal/kg/day group at the second evaluation. Panel C shows the models for �1.3 g/kg/day group at the
second evaluation.
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the initiation of nutritional support or the amount of energy and
protein provided during the first week of ICU stay when adjusted
for the severity of the illness on the day of the evaluation.

The optimal timing, amount, and route of nutritional support in
critically ill patients are controversial, especially in underweight
Table 3
Patient characteristics and outcomes at the second evaluation based on protein and calo

Patient characteristics and outcomes Protein target

<1.3 g/kg/day n ¼ 90 �1.3 g/kg/day n ¼ 1

SOFA 5 [3e8.5] 3 [2e5]
Vasopressor 34 (38.2) 21 (16.5)
Renal replacement therapy (%) 30 (33.3) 19 (15.1)
Mechanical ventilation (%) 72 (80.0) 84 (66.7)
Refeeding syndrome (%) 3 (3.4) 3 (2.5)
Potassium (mEq/L) 4.07 ± 0.85 4.05 ± 0.73
Magnesium (mg/dl) 2.10 ± 0.43 2.09 ± 0.51
Phosphorus (mg/dl) 3.06 ± 1.74 2.87 ± 1.14
Duration of ventilation (days) 7 [4e14] 10 [6e18.25]
Length of ICU stay (days) 7.5 [5e13.25] 15 [10e23]
Length of hospital stay (days) 17 [9e29] 29 [17e53.75]
ICU mortality (%) 43 (47.8) 44 (34.9)
Hospital mortality (%) 61 (67.8) 73 (58.3)

Values are reported as the mean ± SD, median [interquartile ranges] or numbers (%). SO
patients [14,24], mainly because these patients have been under-
represented or excluded from previous studies [25e28]. In addition
to the unique population we evaluated, our study diverges from
previous observational and randomized trials for other reasons.
First, we evaluated caloric and protein intake at two distinct
rie targets.

Calorie target

26 p <20 kcal/kg/day n ¼ 51 �20 kcal/kg/day n ¼ 165 p

<0.001 5 [3e9] 3 [2e6] 0.001
<0.001 25 (49) 30 (18.2) <0.001
0.002 15 (29.4) 34 (20.6) 0.189
0.031 42 (82.4) 114 (69.1) 0.065
0.691 1 (2) 5 (3.1) 0.691
0.334 3.94 ± 0.74 4 ± 0.75 0.218
0.775 2.13 ± 0.44 2.08 ± 0.49 0.551
0.155 3.10 ± 0.44 2.08 ± 0.49 0.551
0.001 11 [7e19] 11 [6e20] 0.845
<0.001 12 [9e22] 15 [10e23] 0.126
<0.001 20 [14e30] 28 [16e49] 0.012
0.058 24 (47.1) 63 (38.1) 0.259
0.142 36 (70.6) 98 (59.4) 0.159

FA e sequential organ failure assessment. ICU e intensive care unit.
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periods of time, and second, we adjusted the effect of nutritional
support based on the severity of the illness at the day of the eval-
uation. Most observational studies have used the mean caloric and
protein intake over time and adjusted these values based on the
illness severity scores calculated at the time of admission [29e31].
This approach does not consider dynamic changes in the severity of
an illness, which might influence nutritional intake. We demon-
strated that there was a significant difference in hospital mortality
between the non-fed and early-fed groups and between those
receiving higher and lower protein intake at the second evaluation
after adjustment for the SAPS3 score, but this difference was lost
after adjustment for the SOFA score at the day of the evaluation. The
SOFA score on the day of the evaluation reflects the real-time
severity of the condition of our patients. In fact, a considerable
proportion of patients was being treated with vasopressor therapy
at the first and second evaluations in our study. Although obser-
vational data show that it is safe to start enteral feeding while
patients are receiving vasopressor therapy [32e34], the recent
NUTRIREA-2 trial showed that this combination can lead to a
greater risk of digestive complications [35]. Regrettably, we did not
measure these complications.

Unfortunately, we could not establish a clear benefit of nutri-
tional support in malnourished patients. It is worthwhile to high-
light that our study had an observational design, and feeding
strategies were defined by the assistant physician. No intervention
was applied, and ideal targets, especially for protein, were achieved
in slightly more than half of the patients at the second evaluation.
In the subgroup analysis there was no interaction between those
with high or low NUTRIC score and nutrition therapy, demon-
strating that the effect of nutrition therapy was not different across
the stratum of NUTRIC score.

On the other hand, it should be emphasized that there was no
harm in enhancing nutritional therapy in the first week. The
refeeding Syndrome Trial showed an increased survival with caloric
restriction compared to standard nutrition [36]. However, we did
not observe a difference in the incidence of refeeding syndrome
and electrolyte disturbances based on nutritional support [37].
Refeeding syndrome was defined by the attending physician
because there is a lack of a universally accepted definition [38,39].
We also analysed those patients that had phosphorus lower than
0.5 mg/dl and found no association with nutrition support.

To identify malnourished patients, we used a BMI lower than
20 kg/m2, which has been associated with poorer survival rates in
critically ill patients than higher BMIs [5]. In addition, similar def-
initions and cut-off points were described in other studies [29,40].
We are aware of the limitations of using BMI to estimate body fat
and lean mass at the individual level. It is possible that some of the
included patients had a higher lean body mass composition but
were not malnourished [41]. However, we have other clinical data
in addition to the BMI values that support the claim that the vast
majority of the patients included in this study were undernour-
ished: 33.9% of the patients had a history of prior weight loss, 79.2%
of the patients had temporal muscle wasting, and 79.8% of the
patients had pre-existing illness, all of which corroborate the
diagnosis of malnourishment in the patients evaluated in our study.
We also performed sensitivity analyses including only patients with
a BMI<18.5 kg/m2, and the main results were unaffected.

Our study has some limitations. First is the observational design
of the study. Observational data, particularly in the field of ICU
nutrition, should be interpreted with caution, since the clinical
course can affect nutritional intake more than nutrition can affect
outcomes [42]. However, we attempted to minimize this interfer-
ence by adjusting the findings based on the severity of the illness at
the time of the patient's evaluation rather than on admission
scores. Second, there were very few patients who received
parenteral nutrition. Although this precludes any conclusions
regarding the possible benefits of early parenteral nutrition or
supplemental parenteral nutrition in this population, it is a finding
that is consistent with a reduction in the prescription of parenteral
nutrition [42] and the guidelines that favour early enteral nutrition
[16,17]. Moreover, recent randomized trials andmeta-analysis have
failed to show a benefit of parenteral nutrition over enteral nutri-
tion [24,42,43]. A post hoc of the PERMIT trial could not show
benefit of moderate versus full caloric feeding in patients with high
nutritional risk defined either by NUTRIC score, BMI and pre-
albumin. Also, for undernourished critically ill children, with-
holding parenteral nutrition in the first week was clinically supe-
rior to early parenteral nutrition [44].There was also no difference
in electrolytes between permissive underfeeding and standard
feeding [45].

The existing guidelines do not provide recommendations for
malnourished critically ill patients based on sound evidence [17,18]
because of a lack of available data. Although we cannot provide
definitive answers on how to nourish critically ill underweight
patients, our study certainly helps to fill this evidence gap by
providing new and important guidance for this population. Addi-
tionally, by showing no harm in enhancing nutritional therapy in
these patients, this study contributes to the future directions of
nutrition research and to the inclusion of this specific group of
patients in future randomized trials.

5. Conclusion

Enhanced nutritional therapy in the first week of an ICU stay for
underweight critically ill patients was not clearly associated with
better in-hospital survival or changes in complications such as
refeeding syndrome and electrolyte disturbances in the current
study. Further studies are needed to establish how to optimize
nutrition for these patients.
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