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ABSTRACT

Introduction: Postoperative intensive care unit (ICU) pa-
tients often experience increased metabolic demands and are
at risk of malnutrition, making early nutritional support crucial
for recovery. Despite the existing body of literature, the im-
pact of different modes of early nutrition on mortality in post-
operative ICU patients remains unclear. Previous studies have
produced mixed results, with some suggesting that early par-
enteral nutrition is associated with worse outcomes, while
others have found no significant differences between the dif-
ferent modes of nutrition. This study aims to examine the im-
pact of early nutrition on mortality in postoperative ICU pa-
tients. The study also seeks to explore the impact of early
nutrition on other clinical outcomes.

Methods: This retrospective observational study included
361 postoperative ICU patients and divided by four groups
based on their early nutritional support (early enteral, early
parenteral, early mixed enteral and parenteral, and no early
nutrition). Baseline characteristics, nutritional intake was as-
sessed using 24hours food recall, length of stay in ICU, hos-
pital LOS, duration of mechanical ventilation, and mortality
were evaluated. Statistical analyses included univariate and
multivariate models to assess the relationship between early
nutrition and clinical outcomes.

Result: The early PN and EN & PN groups had higher ICU
mortality rates (33.6% and 26.5%, respectively) compared to
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the EN group (19.1%) and no early nutrition group (11.1%).
Early PN was associated with an increased odds ratio for mor-
tality (OR = 3.03, 95% CI = 0.83, 11.09). The EN & PN group
also showed increased odds (OR = 4.82, 95% CI = 1.10,
21.11). The highest median calorie intake was in the PN
group, while the longest ICU LOS was in the EN & PN group.

Conclusion: Early supplemental parenteral nutrition, par-
ticularly when combined with enteral nutrition, is associated
with higher mortality in postoperative ICU patients. Early en-
teral nutrition appears to be a safer option, and careful con-
sideration should be given to the risks and benefits of differ-
ent nutritional interventions in this patient population.
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INTRODUCTION

Postoperative care in intensive care units (ICUs) presents
challenges and opportunities for improving patient outcomes.
In the critical phase following surgery, patients experience in-
creased metabolic demands and are at risk of malnutrition.
Nutrition support is a fundamental component of postopera-
tive care, aiming to meet the metabolic needs of critically ill
patients, enhance recovery, reduce the risk of infections, and
shorten the length of hospital stay!-2. The timing and optimal
route of nutrition remains a topic of debate. Enteral nutrition,
delivered directly into the gastrointestinal tract, is often fa-
vored due to its physiological benefits, including maintaining
gut integrity and function. Parenteral nutrition, delivered in-
travenously, is reserved for patients who cannot tolerate or
adequately receive enteral feeding. Despite its benefits, par-
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enteral nutrition has been associated with an increased risk of
complications, such as infections, metabolic disturbances, and
liver dysfunction, leading to concerns about its routine use in
ICU patients. Given these issues, clinicians often employ a
combination of enteral and parenteral nutrition (EN & PN) to
achieve optimal nutrient delivery, particularly in patients with
complex nutritional needs34,

Despite the existing body of literature, the impact of dif-
ferent modes of early nutrition on mortality in postoperative
ICU patients remains unclear. Previous studies have pro-
duced mixed results, with some suggesting that early par-
enteral nutrition is associated with worse outcomes, while
others have found no significant differences between the
different modes of nutrition. The existing guidelines are of-
ten based on mixed evidence, leading to variations in clini-
cal practice and uncertainty among healthcare providers
about the best approach to nutritional support in postoper-
ative ICU patients>®,

Given the uncertainties and gaps in the current literature,
this study aims to examine the impact of early nutrition on
mortality in postoperative ICU patients’8. The specific objec-
tives of the study are to evaluate the association between
early enteral, parenteral, and combined enteral and par-
enteral nutrition and mortality, and to identify potential pre-
dictors of mortality in this patient population. The study also
seeks to explore the impact of early nutrition on other clini-
cal outcomes, such as ICU and hospital length of stay and
duration of mechanical ventilation, to provide a more com-
prehensive understanding of the effects of different modes of
early nutrition.

METHODS
Study Design

Retrospective observational study was conducted in the
intensive care unit (ICU) of Wahidin Sudirohusodo Hospital,
Makassar, Indonesia. The study was conducted over a
12-month period, from April 2022 to March 2023, and
aimed to evaluate the association between different types
of early nutrition and clinical outcomes, particularly mortal-
ity. The study adhered to the ethical guidelines of the insti-
tutional review board, which approved the study protocol
and ensured that patient confidentiality was maintained
throughout the research process. The Ethic protocol num-
ber is 966/UN4.6.4.5.31/PP36/2023.

Patient Selection

The study population included all postoperative patients ad-
mitted to the ICU during the study period. Exclusion criteria
for the study were, patients below 18 years old, patients who
died within 48 hours of ICU admission and patients who were
discharged from the ICU within 48 hours.
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Data Collection

Data for the study were collected from medical records,
which provided detailed information on patient demograph-
ics, clinical characteristics, nutritional intake, and clinical out-
comes. Demographic data included age, sex, height, weight,
and body mass index (BMI). The clinical characteristics col-
lected included the type of surgery, severity of illness, and
nutritional risk. The type of surgery was categorized based
on the primary surgical procedure performed, while the
severity of illness was assessed using the APACHE II and
SOFA scores, both of which are widely used tools for evalu-
ating the severity of illness in ICU patients. The nutritional
risk was assessed using the mNutric score, which is a vali-
dated tool for identifying ICU patients who may benefit from
nutritional support. Nutritional intake was assessed based on
the average calorie and protein intake during ICU stay. The
clinical outcomes assessed included ICU and hospital length
of stay (LOS), duration of mechanical ventilation, and ICU
mortality.

Statistical Analysis

The normality of continuous data was assessed using the
Shapiro-Wilk test, which is a statistical test that evaluates
whether a dataset follows a normal distribution. Depending
on the distribution, continuous variables were expressed as
either mean + standard deviation (SD) or median and in-
terquartile range (IQR). Categorical variables were presented
as numbers and percentages. For continuous variables, the
Student’s t-test or Mann-Whitney U test was used for two-
group comparisons, while one-way ANOVA or Kruskal-Wallis
test was used for more than two groups. For categorical vari-
ables, the chi-square test or Fisher’s exact test was used, de-
pending on the sample size and distribution of the categories.
To identify independent predictors of mortality, a multivariate
logistic regression analysis was performed. Unadjusted and
Adjusted odds ratios (ORs) and 95% confidence intervals
(CIs) were reported to measure the strength and precision of
the association between early nutrition and mortality. A
p-value of < 0.05 was considered statistically significant.
Statistical analysis for the study was performed using SPSS
25.0 (IBM Corp., Armonk, NY).

RESULTS

A total of 889 postoperative patients were admitted to the
ICU from April 2022 to March 2023. Among these patients,
677 were excluded due to various reasons, including being
under 18 years of age (n = 83), death within 48 hours of ad-
mission (n = 49), and discharge from the ICU less than
48 hours (n = 516). The final analysis included 361 pa-
tients, divided into four groups based on their early nutri-
tion intake: no early nutrition (n = 36), early enteral nutri-
tion (n = 89), early parenteral nutrition (n = 134), and
early enteral and parenteral nutrition (n = 102). The me-
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Figure 1. Flowchart of the study patients

dian age of the patients across the groups was similar, with
no significant differences observed (p = 0.293). Likewise,
the gender distribution was comparable across all groups
(p = 0.474). Additionally, the height (p = 0.895), weight
(p = 0.552), and BMI (p = 0.34) were not significantly dif-
ferent among the groups. The majority of patients had a
BMI in the range of 18.5 to 29.9, with no significant differ-
ences in BMI distribution across the groups (p = 0.538).
However, significant differences were observed in the types
of surgeries performed among the groups (p < 0.001).
Significant differences were also found in the APACHE II
score, SOFA score, and mNutric score among the groups (all
p < 0.05). The Early Parenteral group had the highest me-
dian APACHE II score (8 [6, 10]) and SOFA score (7 [5, 9]),
indicating a higher severity of illness in this group.
Conversely, the No Early Nutrition group had the highest
median mNutric score (5 [3, 6]), suggesting a higher risk of
malnutrition in this group.

The median calorie intake significantly differed among
the groups (p < 0.001). The Early Parenteral group had the
highest median calorie intake (12.2 [7.15, 16.8]), while the
Early Enteral group had the lowest (5.5 [3.2, 9.25]).
Protein intake also varied significantly among the groups
(p < 0.001), with the Early Parenteral group having the
highest median protein intake (0.6 [0.4, 0.8]) and the Early
Enteral group having the lowest (0.3 [0.2, 0.5]). The ICU
length of stay (ICU LOS) differed significantly across the
groups (p = 0.032). The Early Parenteral group had the

longest median ICU LOS (6 [3, 11]), while the No Early
Nutrition group had the shortest (3 [1, 6.75]). However,
there were no significant differences in the hospital length
of stay (Hospital LOS) among the groups (p = 0.348). The
duration of mechanical ventilation was significantly differ-
ent among the groups (p = 0.051). The Early Parenteral
group had the longest median duration (2.5 [1, 7]), while
the No Early Nutrition group had the shortest (1 [1, 3.5]).
Finally, ICU mortality rates were significantly different
among the groups (p = 0.015). The Early Parenteral group
had the highest ICU mortality rate (33.6%), followed by
the Early Enteral & Parenteral group (26.5%). The Early
Enteral group had the lowest ICU mortality rate (19.1%),
while the No Early Nutrition group had a rate of 11.1%.

In the unadjusted analysis, early parenteral nutrition was
associated with a significantly higher odds ratio (OR) for
mortality (1.88 [95% CI: 0.58, 6.062], p = 0.163) com-
pared to early enteral nutrition, but the result was not sta-
tistically significant. The combined early enteral and par-
enteral nutrition group had a similarly high OR for mortality
(4.04 [95% CI: 1.34, 12.41], p = 0.013), which was statis-
tically significant. The adjusted analysis, which considered
potential confounders, provided a clearer picture. After ad-
justment, early parenteral nutrition remained associated
with an increased odds ratio for mortality (1.73 [95%
CI: 1.026, 10.48], p = 0.376), while the early enteral and
parenteral nutrition also showed an increased odd ratio for
mortality (3.28 [95% CI: 1.02, 10.48], p = 0.045).
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Table 1. Baseline characteristics of the study patients

Early Enteral

Early Parenteral

Early Enteral

No Early Nutrition

p Value

(n=89) (n=134) & Parenteral (n=102) (n=36)

Age, year 51 [38, 59.5] 51 [39, 62.65] 49 [36, 57] 48 [30.25, 60.5] 0,293
Sex 0,474

Men 43 (48.3) 65 (48.5) 59 (57.8) 19 (52.8)

Woman 46 (51.7) 69 (51.5) 43 (42.2) 17 (47.2)
Height, cm 160 [155, 165] 160 [155, 165] 160 [155, 165] 160 [155, 161.75] 0,895
Weight, kg 60 [50, 65] 60 [50, 65] 58 [50, 65] 57.5 [50.5, 64.5] 0,552
BMI, kg/m2 22.8 [20.7, 24.8] 22.0 [20.6, 23.8] 22.6 [20.7, 24.5] 22.8 [21.1, 24.9] 0,34
BMI Category 0,538

<18.5 8(9) 12 (9) 7 (6.9) 3(8.3)

18.5-22.9 37 (41.6) 69 (51.5) 49 (48) 17 (47.2)

23 -24.9 22 (24.7) 30 (22.4) 23 (22.5) 6 (16.7)

25-29.9 22 (24.7) 21 (15.7) 19 (18.6) 10 (27.8)
>30 0 (0) 2 (1.5) 4 (3.9) 0 (0)
Type of Surgery <0,001

Digestive 5 (5.6) 77 (57.5) 18 (17.6) 9 (25)

Brain 35(39.3) 26 (19.4) 38 (37.3) 10 (27.8)

Orthopedic 22 (24.7) 9 (6.7) 20 (19.6) 4 (11.1)

Oncology 14 (15.7) 4 (3) 10 (9.8) 4 (11.1)

Urology 3(3.4) 2 (1.5) 2(2) 1(2.8)

ENT 7 (7.9) 2 (1.5) 3 (2.9) 1(2.8)

Plastic 1(1.1) 1(0.7) 0 (0) 0 (0)

Vaskular 0(0) 0 (0) 1(1) 0(0)

Ophtalmology 1(1.1) 0 (0) 0 (0) 0 (0)

Obstetric 1(1.1) 13 (9.7) 10 (9.8) 7 (19.4)
APACHE 1II Score 7[5, 8.5] 86, 10] 6 [5, 8] 5[2.75, 6] <0,001
SOFA Score 7[5, 9] 7[5, 9] 5[5, 7] 5[3.5, 6] <0,001
mNutric Score 0,029

Low Risk 80 (89.9) 111 (82.8) 96 (94.1) 34 (94.4)

High Risk 9 (10.1) 23 (17.2) 6 (5.9) 2 (5.6)

Data are presented as n (%) or median (interquartile range).

BMI, Body Mass Index; ENT, Ear Nose Throat; APACHE II, Acute Physiology and Chronic Health Evaluation II ; SOFA, Sequential Organ Failure

Assessment ; mNutric, modified Nutrition Risk in the Critically III.
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Table 2. Intake and clinical outcome according to initiation of nutrition

Early Enteral Early Parenteral Early Enteral & No Early
(n=89) (n=134) Parenteral (n=102) | Nutrition (n=36) Pl
Calorie Intake, kcal/kg/d 5.5[3.2, 9.25] 12.2 [7.15, 16.8] 9 [5.6, 13,92] 6.6 [5.72, 8.52] <0.001
Protein Intake, kcal/kg/d 0.3 [0.2, 0.5] 0.6 [0.4, 0.8] 0.45 [0.3, 0.7] 0.4 [0.3, 0.4] <0.001
ICU LOS, days 43, 8] 6 [3, 11] 6 [3, 11] 5[3, 6.75] 0.032
Hospital LOS, days 15 [9, 27.5] 15.5 [10, 28] 19 [11, 31.25] 18.5 [10, 29.75] 0.348
Mechanical Ventilation, days 2 [1, 5.5] 2.5[1, 7] 2 [1, 8.25] 3[1, 7.9] 0.051
ICU Mortality, n(%) 17 (19.1) 45 (33.6) 27 (26.5) 4 (11.1) 0,015
Data are presented as n (%) or median (interquartile range).
ICU, Intensive Care Unit; LOS, Length of stay.
Table 3. Relationship between early nutrition and mortality
Unadjusted Adjusted*
Hazard ratio 95% CI p Value | Hazard ratio 95% CI p Value
Early Enteral (n=89)
Early Parenteral (n=134) 1.889 0.589 - 6.062 0.285 1.738 0.511 - 5.908 0.376
Early Enteral & Parenteral (n=102) 4.045 1.347 - 12.416 0.013 3.280 1.026 - 10.482 0.045
No Early Nutrition (n=36) 2.880 0.932 - 8.904 0.066 3.070 0.943 - 9.992 0.062
Energy Intake, kcal/kg/d 1.045 1.010 - 1.080 0.011 1.046 1.009 - 1.084 0.014
Protein Intake, kcal/kg/d 1.910 1.088 - 3.352 0.024 2.019 1.115 - 3.656 0.020

*Adjusted for age, sex, BMI, Type of Surgery, and mNutric Score.

DISCUSSION

The results of this study provide important insights into the
association between early nutritional interventions and clinical
outcomes in postoperative ICU patients. The key finding that
early parenteral nutrition, particularly when used as a supple-
ment to enteral nutrition, is associated with higher ICU mor-
tality®-11, In contrast, early enteral nutrition appears to be as-
sociated with better outcomes, supporting the notion that
enteral feeding should be the preferred mode of early nutri-
tion in critically ill postoperative patients!!-13, These results
align with the concept that the gastrointestinal tract plays a
crucial role in immune function and metabolic regulation, and
that preserving its integrity through enteral feeding can have
beneficial effects on patient outcomes!4. The increased mor-
tality observed in the early parenteral nutrition group, even
when combined with enteral nutrition, suggests that the risks
associated with parenteral feeding may outweigh the benefits
in certain patient populations”1316, The reasons for this in-

creased mortality are likely multifactorial, including the risk of
infections, metabolic complications, and liver dysfunction as-
sociated with parenteral nutrition!0.1718, Additionally, the po-
tential for overfeeding or inappropriate nutrient composition
in parenteral solutions could contribute to adverse out-
comes!8-20, The findings of this study highlight the need for
careful consideration of the risks and benefits of parenteral
nutrition in postoperative ICU patients, and suggest that early
enteral feeding should be prioritized whenever possible?!,

The findings of this study are consistent with some previ-
ous studies that have suggested an association between early
parenteral nutrition and worse outcomes in critically ill pa-
tients. For example, several randomized controlled trials have
shown that early parenteral nutrition, compared with enteral
nutrition or delayed parenteral nutrition, is associated with an
increased risk of infections and other complications®11/19,
However, other studies have found no significant difference
between the modes of nutrition, highlighting the heterogene-
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ity of the critically ill population and the potential for patient-
specific factors to influence outcomes>2%, The current study
adds to the existing literature by specifically focusing on post-
operative ICU patients, a population that is often excluded
from broader studies of nutritional support in critical illness.
The focus on surgical patients allows for a more nuanced un-
derstanding of the impact of early nutrition in this population,
which may have different nutritional needs and risks com-
pared with medical ICU patients?18:21, The findings also align
with guidelines from organizations such as the American
Society for Parenteral and Enteral Nutrition (ASPEN), which
recommend early enteral nutrition as the preferred mode of
feeding in critically ill patients?’.

The findings of this study have important implications for
clinical practice and future research. The increased mortality
associated with early parenteral nutrition suggests that this
mode of feeding should be used with caution in postoperative
ICU patients, and that early enteral feeding should be priori-
tized whenever possible?223, The results also highlight the po-
tential risks of combined enteral and parenteral nutrition, sug-
gesting that this approach should be reserved for patients
who cannot meet their nutritional needs with enteral feeding
aloneZ24, The study also highlights the importance of indi-
vidualized nutritional support in critically ill patients. While
early enteral feeding appears to be beneficial for most post-
operative ICU patients, there may be cases where parenteral
nutrition is necessary or where combined enteral and par-
enteral feeding is appropriate!1*17, Clinicians should care-
fully consider the risks and benefits of different nutritional in-
terventions and tailor their approach to the individual needs
and preferences of their patients.

There are several limitations that should be acknowledged.
First, the retrospective observational design limits the ability
to establish causality between early nutritional interventions
and outcomes. While the study identified associations be-
tween early parenteral nutrition and increased mortality,
other factors such as patient severity of illness or preexisting
comorbidities could also contribute to these outcomes. Future
prospective studies or randomized controlled trials are
needed to confirm these findings and establish causality.
Second, the study relied on medical records for data collec-
tion, which may be subject to inaccuracies or missing data.
While the researchers took steps to validate the data, the po-
tential for errors in documentation or coding could affect the
results. Third, the study population consisted of postoperative
ICU patients, which may limit the generalizability of the find-
ings to other patient populations. While the focus on surgical
patients is a strength of the study, it also means that the re-
sults may not apply to medical ICU patients or other critically
ill populations. Future studies should examine the impact of
early nutrition in different patient populations to determine
whether the findings are consistent across different types of
critical illness.
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CONCLUSION

In conclusion, this study provides important insights into
the association between early nutritional interventions and
clinical outcomes in postoperative ICU patients. The findings
suggest that early parenteral nutrition, particularly when used
as a supplement to enteral nutrition, is associated with higher
ICU mortality, while early enteral feeding is associated with
better outcomes. These results support the prioritization of
enteral nutrition in postoperative ICU patients and highlight
the need for careful consideration of the risks and benefits of
parenteral nutrition in this population. Future research should
focus on prospective studies or randomized controlled trials to
confirm these findings and establish causality, as well as ex-
ploring the impact of early nutrition in different patient popu-
lations and subgroups.

Acknowledgements

The author would like to express gratitude to all teachers
at the Nutrition Department, Faculty of Medicine, Hasanuddin
University

REFERENCES

1. Puzio TJ, Kozar RA. Nutrition in the critically ill surgical patient.
Curr Opin Crit Care. 2020 Dec;26(6):622—7.

2. Kozeniecki M, Fritzshall R. Enteral Nutrition for Adults in the
Hospital Setting. Nutrition in Clinical Practice. 2015 Oct 22;30(5):
634-51.

3. Reintam Blaser A, Starkopf J, Alhazzani W, Berger MM, Casaer MP,
Deane AM, et al. Early enteral nutrition in critically ill patients: ES-
ICM clinical practice guidelines. Intensive Care Med. 2017 Mar
6;43(3):380-98.

4. Reignier ], Boisramé-Helms J, Brisard L, Lascarrou JB, Ait Hssain
A, Anguel N, et al. Enteral versus parenteral early nutrition in ven-
tilated adults with shock: a randomised, controlled, multicentre,
open-label, parallel-group study (NUTRIREA-2). The Lancet. 2018
Jan;391(10116):133-43.

5. Wischmeyer PE, Carli F, Evans DC, Guilbert S, Kozar R, Pryor A,
et al. American Society for Enhanced Recovery and Perioperative
Quality Initiative Joint Consensus Statement on Nutrition
Screening and Therapy Within a Surgical Enhanced Recovery
Pathway. Anesth Analg. 2018 Jun;126(6):1883-95.

6. Elke G, van Zanten ARH, Lemieux M, McCall M, Jeejeebhoy KN,
Kott M, et al. Enteral versus parenteral nutrition in critically ill pa-
tients: an updated systematic review and meta-analysis of ran-
domized controlled trials. Crit Care. 2016 Dec 29;20(1):117.

7. Talebi S, Zeraattalab Motlagh S, Vajdi M, Nielsen SM, Talebi A,
Ghavami A, et al. Early vs delayed enteral nutrition or parenteral
nutrition in hospitalized patients: An umbrella review of system-
atic reviews and meta analyses of randomized trials. Nutrition in
Clinical Practice. 2023 Jun 12;38(3):564-79.

8. Zou B, Xi F, Yu W. Early parenteral nutrition comparing to enteral
nutrition cannot reduce 28-day mortality in critically ill patients: a



HIGHER MORTALITY RATE IN POSTOPERATIVE ICU PATIENTS IS ASSOCIATED WITH COMBINATION OF EARLY ENTERAL AND PARENTERAL NUTRITION

10.

11.

12.

13.

14.

15.

16.

retrospective comparative cohort study based on the MIMIC-IV
database. Ann Transl Med. 2023 Jan;11(2):77-77.

Pardo E, Lescot T, Preiser JC, Massanet P, Pons A, Jaber S, et al.
Association between early nutrition support and 28-day mortality
in critically ill patients: the FRANS prospective nutrition cohort
study. Crit Care. 2023 Jan 7;27(1):7.

El Meligy BS, El-sherbini SA, Soliman MM, abd EI-Ghany HM,
Ahmed ES. Early enteral versus early parenteral nutrition in criti-
cally ill patients with respiratory distress: a case—control study.
Egyptian Pediatric Association Gazette. 2023 Apr 3;71(1):20.

Brisard L, Le Gouge A, Lascarrou JB, Dupont H, Asfar P, Sirodot
M, et al. Impact of early enteral versus parenteral nutrition on
mortality in patients requiring mechanical ventilation and cate-
cholamines: study protocol for a randomized controlled trial (NU-
TRIREA-2). Trials. 2014 Dec 23;15(1):507.

Chen S, Hu C. Association between early enteral nutrition and
mortality in critically ill patients. Crit Care. 2023 Oct 23;27(1):405.

Choi YK, Kim HJ, Ahn J, Ryu JA. Impact of early nutrition and
feeding route on clinical outcomes of neurocritically ill patients.
PLoS One. 2023 Mar 23;18(3):€0283593.

Zaragoza-Garcia I, Arias-Rivera S, Frade-Mera MJ, Marti ID,
Gallart E, San José-Arribas A, et al. Enteral nutrition management
in critically ill adult patients and its relationship with intensive
care unit-acquired muscle weakness: A national cohort study.
PLoS One. 2023 Jun 7;18(6):e0286598.

Fivez T, Kerklaan D, Verbruggen S, Vanhorebeek I, Verstraete S,
Tibboel D, et al. Impact of withholding early parenteral nutrition
completing enteral nutrition in pediatric critically ill patients
(PEPaNIC trial): study protocol for a randomized controlled trial.
Trials. 2015 Dec 1;16(1):202.

Preiser JC, Arabi YM, Berger MM, Casaer M, McClave S, Montejo-
Gonzélez JC, et al. A guide to enteral nutrition in intensive care
units: 10 expert tips for the daily practice. Crit Care. 2021 Dec 14;
25(1):424.

17.

18.

19.

20.

21.

22.

23.

24.

Singer P. Preserving the quality of life: nutrition in the ICU. Crit
Care. 2019 Jun 14;23(S1):139.

Piwowarczyk P, Kutnik P, Borys M, Rypulak E, Potre¢-Studzinska
B, Sysiak-Stawecka J, et al. Influence of Early versus Late sup-
plemental Parenteral Nutrition on long-term quality of life in ICU
patients after gastrointestinal oncological surgery (hELPLiNe):
study protocol for a randomized controlled trial. Trials. 2019 Dec
27;20(1):777.

Ortiz-Reyes L, Patel 1], Jiang X, Coz Yataco A, Day AG, Shah F, et
al. Early versus delayed enteral nutrition in mechanically venti-
lated patients with circulatory shock: a nested cohort analysis of
an international multicenter, pragmatic clinical trial. Crit Care.
2022 Jun 9;26(1):173.

Moon SJ, Ko RE, Park CM, Suh GY, Hwang J, Chung CR. The
Effectiveness of Early Enteral Nutrition on Clinical Outcomes in
Critically Ill Sepsis Patients: A Systematic Review. Nutrients. 2023
Jul 19;15(14):3201.

Lopez-Delgado JC, Servia-Goixart L, Grau-Carmona T, Bordeje-
Laguna L, Portugal-Rodriguez E, Lorencio-Cardenas C, et al.
Factors associated with the need of parenteral nutrition in criti-
cally ill patients after the initiation of enteral nutrition therapy.
Front Nutr. 2023 Aug 24;10.

Casaer MP, Mesotten D, Hermans G, Wouters PJ, Schetz M,
Meyfroidt G, et al. Early versus Late Parenteral Nutrition in
Critically IIl Adults. New England Journal of Medicine. 2011 Aug
11;365(6):506-17.

Thong D, Halim Z, Chia J, Chua F, Wong A. Systematic review and
meta analysis of the effectiveness of continuous vs intermittent
enteral nutrition in critically ill adults. Journal of Parenteral and
Enteral Nutrition. 2022 Aug 13;46(6):1243-57.

Doig GS. Early Parenteral Nutrition in Critically Ill Patients With
Short-term Relative Contraindications to Early Enteral Nutrition.
JAMA. 2013 May 22;309(20):2130.

Nutr Clin Diet Hosp. 2024, 44(3):220-226



