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1. Abstract 
1.1. Background
Malnutrition is a broad term that describes any imbalance in nu-
trition. In critical care, malnutrition rates vary between about 
39% and 50% and it has a significant negative impact on a 
patient’s ability to respond to medical treatment. Nutritional 
therapy plays a crucial role in the management of critically ill 
patients. These patients are provided with intensive care med-
icine to prevent further complications, including malnutrition, 
disease progression, and even death. Enteral nutrition is known 
to counteract the metabolic changes associated with critical ill-
ness that increase the risk for serious complications and poor 
clinical outcomes. Inadequate delivery of nutritional support and 
underfeeding persist in intensive care units despite the availabil-
ity of guidelines and current research for best practice. Aims: 
This study aimed to prospectively study the adequacy of energy 
and protein intake of ICU patients receiving enteral feeding and 
its relationship with malnutrition risk. Methods: This cross-sec-
tional study assessed thirty-five ICU patients on enteral feed-
ing at AL-Khor hospital, state of Qatar, over five months from 
July to November 2024. The data were collected from patients’ 
medical records, ICU nursing sheets, and clinical dietitian notes. 
Nutrition Risk Index (NRI) was used to assess nutritional status. 
Results: Among 35 patients analyzed, 37.2% & 25.7% had in-
adequate intake of energy and protein, respectively. Two-thirds 
of them had low albumin levels (< 35 mg/L). One-third, 33.3%, 
and approximately two-thirds, 62.8%, of patients were at severe 
and moderate risk of malnutrition, while only 5.5% were at no 
risk of malnutrition. 14.3% of patients are underweight (BMI < 
18.5kg/m²). Conclusion: The present findings indicate that the 
current provision of nutritional care for ICU patients is inade-
quate to meet their dietary requirements and maintain their nu-
tritional status. Malnutrition has a significant negative impact 

on patients’ outcomes, and adequate delivery of enteral nutrition 
counteracts the metabolic changes associated with critical ill-
ness. 
2. Introduction 
Critically ill patients in the intensive care unit (ICU) are at risk 
of malnutrition. Energy, protein, and other nutrients should be 
supplied to patients through enteral feeding. The patient’s under-
lying medical condition, nutritional status, and available route 
of nutrient delivery are key determinants in considering the type 
and amount of nutritional support [1]. Minimizing feeding tech-
nique–related complications, providing optimal nitrogen bal-
ance, maintaining lean body mass, and achieving better clinical 
outcomes can be achieved by administering nutrients optimally 
[2,3]. Preserving lean body mass, reducing metabolic responses 
to stress, preventing oxidative cell injury, and promoting im-
mune responses, enteral nutrition in the critical care setting is 
crucial. Tropical feeds may maintain gut function, but in high-
risk patients, more than 50-65% of the goal energy needs may 
be required to prevent further complications and mortality, as 
contended by the American Society for Parenteral and Enteral 
Nutrition (ASPEN). The average intake of patients in intensive 
care units (ICUs) in Canada was reported as 56% of calorie 
needs and 56.7% of protein needs by [4]. High gastric resid-
ual volume, patient discomfort, medical procedures, position 
changes by nursing, and technical issues with feeding access 
are the most common reasons leading to enteral feeding being 
stopped or held in critically ill patients. The average duration of 
enteral feeding interruptions is more than five hours per patient 
day, as reported [5]. The use of prokinetic medications, limiting 
repositioning, correcting gastric residual volume (GRV) mea-
surements and protocols, using post-pyloric feedings, and intro-
ducing nutrition support protocols are strategies that have been 
proposed to resolve the obstacles in providing adequate nutrition 
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in the ICU [5]. The prevalence of Malnutrition among hospital-
ized patients was reported to be 30-50% [6]. Enteral nutrition 
frequently fails to deliver sufficient nutritional requirements to 
the critically ill patients [7-9] reported that on average 37–68% 
of patients are fed less than their dietary requirements with en-
teral nutrition [10] reported that the average adequacy of energy 
intake in patients was 52% in an international multicenter obser-
vational study conducted in 158 ICUs from 20 countries [10]. 
Inadequate enteral feeding is a serious problem in critically ill 
patients because it leads to severe complications such as protein 
depletion, loss of lean body mass, including cardiac and respira-
tory muscles, delayed wound healing, impaired immune system, 
organ failure, and increased hospital length of stay [11-13].
Several side effects of malnutrition, such as impaired immune 
function, loss of lean body mass, hinder wound healing, length-
en hospitalization, increase health care costs, and increase mor-
tality, have been reported [6]. Therefore, to improve patient out-
comes, it is imperative to prevent malnutrition. The interruption 
of tube feeding regimens for medical procedures, perceived gas-
trointestinal disturbances, and nursing needs to move the patient 
to avoid the development of pressure ulcers, as well as to clean 
the patient and their linens, are the primary obstacles to meeting 
the nutritional needs of patients receiving enteral nutrition [7]. 
Monitoring and evaluating nutritional intake are important fac-
tors in determining the adequacy of nutritional support and de-
livery. The delivery of enteral nutrition in critically ill patients in 
the USA is affected by multiple factors, including patient-related 
factors (age, gender, severity of disease, nutritional status, me-
chanical ventilation), tube location, feeding type and concentra-
tion, administration rate, initiation time, frequent interruption of 
enteral nutrition, and under-prescription by physicians [14-19]. 
Under-prescription of enteral nutrition and frequent disruption 
of enteral nutrition are considered important causes of under-
feeding in the critically ill [9]. In Qatar, there is limited data 
about the adequacy of enteral nutritional intake. The develop-
ment of dietary interventions to improve clinical outcomes and 
survival in enterally fed patients in Qatar requires identifying the 
adequacy of enteral feeding among ICU patients and the factors 
that affect adequate intake. Al-Khor Hospital – Hamad Medi-
cal Corporation (HMC) currently utilizes a 20-hour rate-based 
system protocol for continuous tube feedings. Clinical dietitians 
calculate energy and protein needs, while the selection of the 
appropriate tube feeding formula determines the goal volume. 
The physician then orders the delivery rate. It is anticipated that 
there will be an average of four hours of interrupted feeding 
due to medical procedures, patient repositioning, perceived in-
tolerances, and equipment malfunctions. Therefore, the rate is 
infused for 20 hours per day if uninterrupted. The current rate-
based protocols for enteral nutrition in critical care settings are 
inadequate for meeting patient nutritional needs, as reported by 
other research [7, 20, 21].
3. Methods 
A prospective study was conducted in the adult ICU at AL-Khor 
General Hospital in the state of Qatar, from July to November 

2024. The eligibility criteria for patients in the study were: 18 
years or older, expected to be on enteral tube feeding nutrition 
for at least four days, and those receiving parenteral or oral 
feeding as the main energy source were excluded. Thirty-five 
patients who met the inclusion criteria and received enteral nu-
trition for at least the first four days after initiation were included 
in the analysis. 
3.1. Adequacy of Energy and Protein Intake 
Energy and protein intake were obtained daily from the patient’s 
medical record. Energy intake was calculated as the volume of 
enteral formula received multiplied by formula density [22]. En-
teral feeding adequacy was categorized as adequate when to-
tal energy intake was ≥75% of the requirement, and inadequate 
when total energy intake was < 75% of the requirement [22,8]. 
The Harris–Benedict equation (HBE), with a stress factor ap-
plied at enrollment, was used to calculate the energy require-
ments [23, 24]. For obese patients (BMI ≥ 30), adjusted body 
weight and the lowest value in the stress factor range were used 
to calculate the requirements [25]. Protein intake was obtained 
by daily review of the patient’s medical records. Protein intake 
by the enteral route was calculated as the volume of enteral for-
mula received multiplied by the protein content of the formula. 
Protein adequacy was categorized as adequate when total pro-
tein intake was ≥75% of the requirements and inadequate when 
intake was < 75 % of the requirements [22]. The American Di-
etetic Association’s equation (ADA, 2000) was considered a 
reference for calculating protein requirements [26]. Inadequacy 
of energy and protein intake was caused by patient-related fac-
tors: (age, primary diagnosis), nutritional status [serum albumin, 
C-reactive protein (CRP), body mass index (BMI)], severity of 
disease and mechanical ventilatory support [18,27] and feeding 
method factors include type of feeding formula: an isocaloric 
formula or a calorically dense formula and the size of the feed-
ing tube either 16 or 18 French feeding tubes [28,29]. The time 
to initiate enteral nutrition is another factor that affects the ade-
quacy of enteral feeding, defined as the total time from admis-
sion to the ICU to the initiation of enteral feeding.  The hold-
ing time of the feed, which is the duration between holding and 
restarting enteral feeding, is considered one of the factors that 
interrupt enteral nutrition [30]. The purpose of this study is to 
assess the adequacy of energy and protein in patients receiving 
enteral nutrition using the current 20-hour rate-based protocol in 
the ICU at AL-Khor Hospital-HMC in Qatar, and its relationship 
to malnutrition risk. 
3.2. Procedures
Once the physician prescribes the enteral feeding order, the clin-
ical dietitian is informed, calculates the requirements, discusses 
with the physician, and approves the order. Commercially pre-
pared enteral feeding will be implemented as the ICU enteral 
feeding protocol. Starting time and gastric residual volume at 
each feeding time were recorded by the nurse. Patient-related 
data, including initiation time, holding time, feeding method, 
energy, and protein prescribed and received via enteral route, 
were obtained daily by reviewing each patient’s medical records. 
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This study was approved by the quality committee of Al-Khor 
Hospital. 
3.3. Data Analysis 
Data were analyzed with SPSS 15.0 (SPSS Inc., Chicago, IL, 
USA).  < 0.05 was set as a level of significance. Independent 
T-test and chi-square tests were used for comparison between ad-
equate and inadequate enteral feeding. Based on the percentage 
of energy and protein requirements met, Patients were catego-
rized into two groups: adequately fed and inadequately fed. The 
adequacy of energy and protein intake frequency was assessed, 
and the percentage of patients in each group was calculated. 
4. Results 
Out of the 35 patients, 22 patients (62.8%) had inadequate ener-
gy; 13 patients (37.2%) had adequate energy intake (Figure 1a). 
Three-fourths (74.3%) of patients had sufficient protein intake, 
and 9 patients (25.7%) had inadequate protein intake during the 
entire study period (Figure 1b). 
Twenty-four patients (68.5%) were malnourished according to 
mean serum albumin levels [< 35 g/dl], and only 11 patients 
(31.5 %) were well nourished Figure 2a.  Based on the nutrition 
risk index (NRI): Fourteen patients (40%) were at severe risk of 
malnutrition, 19 patients (54.3%) were at moderate risk of mal-
nutrition, and only 2 patients (5.7%) were at no risk of malnu-
trition Figure 2b.  Based on the body mass index, approximately 

half of the patients (48.6%) were overweight, and only one pa-
tient (2.8%) was obese. Meanwhile, five patients (14.3%) were 
underweight, and 34.3% of patients were of a normal weight 
(Figure 2c). Most patients (24, 68.6%) received isocaloric en-
teral feeding formulas, 7 patients (20%) received hypercaloric 
formulas, and 4 patients (11.4%) received hypocaloric formu-
las. The starting time of enteral feeding was 2.5 days (range 1 
– 4) after ICU admission. Inadequate energy intake is correlated 
with the severity of malnutrition. Only 2 patients (5.7%) had 
an adequate energy intake, with a severe risk of malnutrition, 
while 11 patients at severe risk of malnutrition (31.4%) received 
inadequate energy intake (Figure 3a). On the other hand, 6 pa-
tients (17.1%) at moderate risk of malnutrition received ade-
quate energy intake, whereas 19 (54.3%) patients at moderate 
risk of malnutrition received inadequate energy; the adequacy 
of energy intake was significantly correlated with the severity 
of malnutrition risk (P = 0.001). Malnutrition risk was positive-
ly correlated with energy intake; 85.7% of inadequate energy 
intake were at severe and/or moderate risk of malnutrition com-
pared with 22.8% of adequate energy intake (P = 0.001), Figure 
3a. The adequacy of protein intake was significantly correlated 
with the risk of malnutrition; 82.8% of those with inadequate 
protein intake were at moderate or severe risk of malnutrition 
compared with 28.5% who received adequate protein intake (P< 
0.05), Figure 3b. 

Figure 1a: Adequacy of Energy Intake.
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Figure 1b: Adequacy of Protein Intake.

Figure 2a: Malnutrition based on Albumin Level.

Figure 2b: Malnutrition based on Nutritional Risk Index (NRI).
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Figure 2c: Malnutrition based on Body Mass Index (BMI).

Figure 3a: Adequacy of energy intake with risk of malnutrition.

Figure 3b: Adequacy of protein intake and the risk of malnutrition.
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5. Discussion
This is the first Qatari cross-sectional study of such scale assess-
ing enteral feeding adequacy in ICU patients and its relation to 
malnutrition risk. The results demonstrate that nutritional care 
management for patients receiving enteral feeding in the ICU 
was inadequate for energy and protein. Adequate nutrition de-
livery is imperative in critically ill patients to reduce morbidity 
and mortality [31]. Obstacles to achieving sufficient energy and 
protein delivery in critically ill patients include poor appetite, 
increased metabolic demand, gastrointestinal intolerance, and 
difficulty swallowing [32]. Although initiating tube feeding in 
these patients may appear to ensure adequate nutrition, research 
suggests that most critically ill patients on tube feeding do not 
meet nutritional needs [33]. Some identified reasons for inad-
equate tube feeding delivery include stoppage time for proce-
dures/surgeries, tube feeding intolerances such as vomiting or 
high residuals, and poor compliance with tube feeding protocols 
[33]. Interruptions in tube feedings result in underfed patients 
because the protocol in most hospitals is to deliver enteral nu-
trition at a constant hourly rate with no way to make up for any 
stoppage time; in other words, total volume to meet nutritional 
needs is divided by 24 hours in a day. A potential solution to 
this obstacle is a volume-based feeding protocol in which the 
patient is prescribed a total volume of tube feeding throughout 
the day rather than a set volume at an hourly rate [33]. In this 
protocol, the hourly rate can be adjusted if the patient has any 
interruptions, thereby ensuring the goal volume and, thus, goal 
energy and protein intake are met. This protocol, however, plac-
es a greater burden on the nursing staff to adjust rates as needed. 
Some hospitals have attempted to improve tube feeding delivery 
by calculating the goal rate over fewer than 24 hours to account 
for stoppage time or increasing the goal volume by a percent-
age to make up for stoppage time [34-36]. The current policy at 
AKH hospital in Qatar is to calculate the goal tube feeding rate 
over 20 hours to account for an expected four hours per day of 
downtime per patient. The purpose of this study was to deter-
mine if the current protocol is sufficient to meet nutritional needs 
or if a volume-based feeding protocol should be considered to 
improve tube feeding delivery. Although exact percentages con-
tinue to be debated, ASPEN guidelines for critical care medi-
cine indicate that tube-fed patients who receive >80% of esti-
mated energy and protein needs have better clinical outcomes 
than those who receive less [37]. Three-fourths (62.8%) of ICU 
patients at AL-Khor hospital received more than 75% of their 
prescribed calorie requirements, and 74.3% of those patients re-
ceived 75% of their protein requirements via tube feedings over 
the study period (3 months). These results are consistent with 
other similar studies investigating tube feeding delivery in the 
ICU setting, which reported an average of 60-65% of energy 
and protein needs being delivered [7, 33, 38]. Together, these 

studies suggest that current tube feeding protocols are insuffi-
cient to meet ASPEN guidelines of exceeding 80% of goal nutri-
tion needs. As expected, tube feedings were interrupted in more 
than half of all patients due to identifiable reasons. Delivery of 
nutrients is more than a goal, given the 20-hour delivery pol-
icy at AL-Khor Hospital. This is because some patients may 
receive the recommended volume/hour for more than 20 hours 
[36]. Some studies also found some incidence of overfeeding in 
a study like this one. In a 24-bed ICU within a similarly sized 
220-bed hospital, a 20-hour tube feeding policy was implement-
ed to assess its impact on tube feeding delivery. The research 
team found that a 20-hour feeding protocol improved the aver-
age delivery of tube feeding from 79% in the control group to 
97% in the experimental group. However, it should be noted that 
the study lasted for only six weeks and relied solely on nursing 
documentation in the electronic medical record rather than ex-
amining pumps for actual tube feeding volume delivery. A large 
margin of human error would be expected in this method of ob-
taining tube feeding delivery volumes, as it requires nurses to 
record tube feeding intake every hour for 24 hours and does not 
account for short periods of tube feeding interruptions. To our 
knowledge, this study is the first to identify energy and protein 
adequacy of enteral feeding among intensive care unit patients 
in the state of Qatar. Our findings showed that 62.8% and 74.3% 
of patients met 75% of their energy and protein requirements 
during their enteral feeding duration. These results are consistent 
with a study by O’Leary, Kelley et al. (2005) that found 68% of 
patients who were on enteral feeding had inadequate energy and 
protein intake [8].
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Conclusion: ICU patients do not receive adequate energy and 
protein when fed enterally. This study revealed two primary rea-
sons for underfeeding energy: under-prescription of energy and 
prolonged interruption of prescribed enteral nutrition. Despite 
underfeeding being a major concern in the enteral feeding of 
critically ill patients, there is unanimous agreement that nutri-
tional support is vital for positive clinical outcomes for patients. 
The continuous evaluation of enteral nutritional intake adequacy 
is crucial for early detection of underfeeding and timely inter-
vention to mitigate problems with the provision of adequate nu-
trition. Evaluation of enteral nutritional inadequacy and identify-
ing the causative factors provides a foundation for interventions 
designed to improve enteral nutrition practices. Enteral feeding 
protocols should be well-developed to prevent and/or compen-
sate for the interruptions of enteral feeding. The protocols need 
to be standardized for the prescription of enteral nutrition and in-
clude monitoring the adequacy of enteral intake in ICU patients.



  Volume 16 Issue 3 -2026

United Prime Publications LLC., https://acmcasereport.org/                                                                                                      7

References

1.	 McClave SA, Martindale RG, Vanek VW, McCarthy M, Roberts P, 
Taylor B, Ochoa JB, Napolitano L, Cresci G.   Guidelines for the 
provision and assessment of nutrition support therapy in the adult 
critically ill patient: Society of Critical Care (SCCM) and Ameri-
can Society of Parenteral and Enteral Nutrition (ASPEN). Journal 
of Parenteral and Enteral Nutrition (JPEN). 2009; 33: 277-316.

2.	 Cerra FB, Benitez MR, Blackburn GL. Applied nutrition in ICU 
patients. A consensus statement of the American College of Chest 
Physicians. Chest. 1997; 111: 769-778. 

3.	 Cartwright MM. The metabolic response to stress: a case of com-
plex nutrition support management. Critical Care Nursing Clinics 
of North America. 2004; 16: 467-487. 

4.	 Heyland DK, Schroter-Noppe D, Drover JW. Nutrition support in 
the critical care setting: current practice in Canadian ICUs-oppor-
tunities for improvement? Journal for Parenteral and Enteral Nu-
trition. 2011; 27: 74-83.

5.	 Stewart ML. Interruptions in enteral nutrition delivery in critical-
ly ill patients and recommendations for clinical practice. Critical 
Care Nurse. 2014; 34: 14-22.

6.	 Namme Luma H, Bagnaka Eloumou SAF, Ngu Mboligong F. Mal-
nutrition in patients admitted to the medical wards of the Douala 
General Hospital: a cross-sectional study. BMC Research Notes. 
2017; 10: 238-244.

7.	 Elpern EH, Stutz L, Peterson S, Gurka DP, Skipper A. Outcomes 
associated with enteral tube feedings in a medical intensive care 
unit. American Journal of Critical Care. 2004; 13: 221- 227. 

8.	 O’Leary-Kelley CM, Puntillo KA, Barr J, Stotts N, Douglas MK. 
Nutritional adequacy in patients receiving mechanical ventilation 
who are fed enterally. American Journal of Critical Care. 2005; 
14: 222-231. 

9.	 Kim H, Shin JA, Shin JY, Cho OM. Adequacy of nutritional sup-
port and reasons for underfeeding in neurosurgical intensive care 
unit patients. Asian Nursing Research. 2010; 4: 102. 

10.	 Cahill NE, Dhaliwal R, Day AG, Jiang X, Heyland DK. Nutrition 
therapy in critical care setting: what is “best achievable” practice? 
An international multicenter observational study. Critical Care 
Medicine. 2010; 38: 395-401. 

11.	 McClave SA, Lowen CC, Kleber MJ, Nicholson JF, Jimmerson 
SC. Are patients fed appropriately according to their caloric re-
quirements? Journal of Parenteral and Enteral Nutrition (JPEN). 
1998; 22: 375-381. 

12.	 Villet S, Chiolero RL, Bollmann MD, Revelly JP, Cayeux RNM, 
Delarue J, Berger MM. Negative impact of hypocaloric feeding 
and energy balance on clinical outcome in ICU patients. Clinical 
Nutrition. 2005; 24: 502-509. 

13.	 Dvir D, Cohen J, Singer P. Computerized energy balance and com-
plications in critically ill patients: an observational study. Clinical 
Nutrition. 2006; 25: 37-44. 

14.	 McClave SA, Sexton LK, Spain DA, Adams JL, Owens NA, Sul-
lins MB, Blandford BS, Snider HL. Enteral tube feeding in the 
intensive care unit: factors impeding adequate delivery. Critical 
Care Medicine. 1999; 27: 1252-1256.

15.	 De Jonghe B, Appere-De-Vechi C, Fournier M, Tran B, Merrer J, 
Melchior JC, Outin H. A prospective survey of nutritional support 
practices in intensive care unit patients: what is prescribed? What 
is delivered? Critical Care Medicine. 2001; 29: 8-12. 

16.	 Esparza J, Boivin MA, Hartshorne MF, Levy H. Equal aspiration 
rates in gastrically and transpylorically fed critically ill patients. 
Intensive Care Medicine. 2001; 27: 660-664. 

17.	 Ibrahim EH, Mehringer L, Prentice D, Sherman G, Schaiff R, Fras-
er V, Kollef MH. Early versus late enteral feeding of mechanically 
ventilated patients: Results of a clinical trial. Journal of Parenteral 
and Enteral Nutrition (JPEN). 2002; 26: 174-181.

18.	 Krishnan JA, Parce PB, Martinez A, Diette GB, Brower RG. 
Caloric intake in medical ICU patients: consistency of care with 
guidelines and relationship to clinical outcomes. Chest. 2003; 124: 
297-305. 

19.	 Desachy A, Clavel M, Vuagnat A, Normand S, Gissort V, Francois 
B. Initial efficacy and tolerability of early enteral nutrition with 
immediate or gradual introduction in intubated patients. Intensive 
Care Medicine. 2008; 34: 1054-1059. 

20.	 Declercq B, Deane, AM, Wang M, Chapman MW. Enhanced pro-
tein-energy provision via the enteral route feeding (PEPuP) pro-
tocol in critically ill surgical patients: a multicenter prospective 
evaluation. Anesthesia and Intensive Care. 2016; 44: 93-98.

21.	 Uozumi M, Sanui M, Komuro T, Iizuka, Y, Kamio T. Interruption 
of enteral nutrition in the intensive care unit: a single-center sur-
vey. Journal of Intensive Care. 2018.

22.	 Binnekade JM, Tepaske R, Bruynzeel P, Mathus-Vliegen EMH, de 
Haan RJ. Daily enteral feeding practice on the ICU: attainment of 
goals and interfering factors. Critical Care. 2005; 9: R218-R225. 

23.	 Clifton GL, Robertson CS, Grossman RG, Hodge S, Foltz R, Gar-
za C. The metabolic response to severe head injury. Journal of 
Neurosurgery. 1984; 60: 687-696. 

24.	 Shanbhogue RL, Bistrian BR, Jenkins RL. Resting energy expen-
diture in patients with endstage liver disease and in the normal 
population. Journal of Parenteral and Enteral Nutrition (JPEN). 
1987; 11: 305-308. 

25.	 Ishibashi N, Plank LD, Sando K, Hill GL. Optimal protein require-
ments during the first 2 weeks after the onset of critical illness. 
Critical Care Medicine. 1998; 26:1529-1535. 

26.	 Amato P, Keating KP, Quercia RA, Karbonic J. ADA. Manual of 
Clinical Dietetics. American Dietetic Association; Chicago, IL: 
2000. Formulaic methods of estimating caloric requirements in 
mechanically ventilated obese patients: a reappraisal. Nutrition in 
Clinical Practice. 1995; 10: 229-232.

27.	 Rubinson L, Diette GB, Song X, Brower RG, Krishnan JA. Low 
caloric intake is associated with nosocomial bloodstream infec-
tions in patients in the medical intensive care unit. Critical Care 
Medicine. 2004; 32: 350-357. 

28.	 Reid Frequency of under- and overfeeding in mechanically venti-
lated ICU patients: causes and possible consequences. Journal of 
Human Nutrition & Dietetics. 2006; 19: 13-22. 

29.	 Bryk J, Zenati M, Forsythe R, Peitzman A, Ochoa J. Effect of ca-
lorically dense enteral nutrition formulas on outcomes in critically 
ill trauma and surgical patients. Journal of Parenteral and Enteral 
Nutrition (JPEN). 2008; 32: 6-11.

file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%209118718%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%209118718%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%209118718%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%209118718%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%209118718%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%209118718%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%209118718%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%209118718%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%209118718%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015149056%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015149056%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015149056%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015149056%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015149056%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015149056%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015149056%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015149056%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015149056%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015149056%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015149056%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015149056%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015149056%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015149056%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015840896%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015840896%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015840896%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015840896%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2025030950%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2025030950%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2025030950%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2019851094%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2019851094%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2019851094%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2019851094%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015899538%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015899538%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015899538%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015899538%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015899538%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015899538%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015899538%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015899538%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2016321459%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2016321459%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2016321459%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2010446815%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2010446815%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2010446815%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2010446815%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2011176150%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2011176150%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2011176150%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2011176150%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2011398691%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2011398691%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2011398691%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2012853537%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2012853537%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2012853537%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2012853537%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2012853537%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2012853537%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2012853537%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2012853537%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2018210092%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2018210092%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2018210092%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2018210092%5d
https://pmc.ncbi.nlm.nih.gov/articles/PMC2887201/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2887201/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2887201/
https://pmc.ncbi.nlm.nih.gov/articles/PMC2887201/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5545034/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5545034/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5545034/
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015987393%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015987393%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2015987393%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:
https://aspenjournals.onlinelibrary.wiley.com/doi/10.1177/0148607187011003305
https://aspenjournals.onlinelibrary.wiley.com/doi/10.1177/0148607187011003305
https://aspenjournals.onlinelibrary.wiley.com/doi/10.1177/0148607187011003305
https://aspenjournals.onlinelibrary.wiley.com/doi/10.1177/0148607187011003305
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\re
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\re
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\re
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Amato%20P,%20Keating%20KP,%20Quercia%20RA,%20Karbonic%20J
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Amato%20P,%20Keating%20KP,%20Quercia%20RA,%20Karbonic%20J
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Amato%20P,%20Keating%20KP,%20Quercia%20RA,%20Karbonic%20J
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Amato%20P,%20Keating%20KP,%20Quercia%20RA,%20Karbonic%20J
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Amato%20P,%20Keating%20KP,%20Quercia%20RA,%20Karbonic%20J
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2014758147%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2014758147%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2014758147%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2014758147%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2016448470%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2016448470%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2016448470%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Amato%20P,%20Keating%20KP,%20Quercia%20RA,%20Karbonic%20J
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Amato%20P,%20Keating%20KP,%20Quercia%20RA,%20Karbonic%20J
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Amato%20P,%20Keating%20KP,%20Quercia%20RA,%20Karbonic%20J
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Amato%20P,%20Keating%20KP,%20Quercia%20RA,%20Karbonic%20J


  Volume 16 Issue 3 -2026

United Prime Publications LLC., https://acmcasereport.org/                                                                                                      8

30.	 O’Meara D, Mireles-Cabodevila E, Frame F, Hummell AC, Ham-
mel J. Evaluation of delivery of enteral nutrition in critically ill 
patients receiving mechanical ventilation. American Journal of 
Critical Care. 2008; 17: 53-61. 

31.	 Arabi YM, Casaer MP, Chapman M, Heyland DK. The intensive 
care medicine research agenda in nutrition and metabolism. Inten-
sive Care Medicine. 2017; 43: 1239-1256.

32.	 Barker LA, Gout BS. Hospital malnutrition: prevalence, identi-
fication and impact on patients and the healthcare system. Inter-
national Journal of Environmental Research and Public Health. 
2011; 8: 514-527.

33.	 Heyland DK, Cahill NE, Dhaliwal R. Enhanced protein-ener-
gy provision via the enteral route in critically ill patients: a sin-
gle-center feasibility trial of the PEP uP protocol. Critical Care. 
2010; 14: R78-90.

34.	 Walker RN, Utech A, Velez ME. Delivered volumes of enteral nu-
trition exceed prescribed volumes. Nutrition in Clinical Practice. 
2014; 29: 662-666.

35.	 Kesey J, Puckett Y, Dissanaike S. Enteral nutrition delivery is 
overestimated in provider documentation. Journal of Burn Care & 
Research. 2017; 39: 374-78.

36.	 Lichtenberg K, Guay-Berry P, Pipitone A, Bondy A. Compensato-
ry increased enteral feeding goal rates: a way to achieve optimal 
nutrition. Nutrition in Clinical Practice. 2010; 25: 653-657.

37.	 McClave SA, Taylor BE, Martindale RG. Guidelines for the pro-
vision and assessment of nutrition support therapy in the critically 
ill adult patient. Journal of Parenteral and Enteral Nutrition. 2016; 
40: 159-211.

38.	 Wang C, Huang C, Chen C, Chen M. Optimal energy delivery, 
rather than the implementation of a feeding protocol, may benefit 
clinical outcomes in critically ill patients. Nutrients. 2017; 9: 527-
540.

file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2018158390%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2018158390%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2018158390%5d
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\%5bPubMed:%2018158390%5d
file://C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Enhanced%20protein-energy%20provision%20via%20the%20enteral%20route%20in%20critically%20ill%20patients:%20a%20single-center%20feasibility%20trial%20of%20the%20PEP%20uP%20protocol.%20Critical%20Care.%202010;%2014:%20R78-90.
file://C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Enhanced%20protein-energy%20provision%20via%20the%20enteral%20route%20in%20critically%20ill%20patients:%20a%20single-center%20feasibility%20trial%20of%20the%20PEP%20uP%20protocol.%20Critical%20Care.%202010;%2014:%20R78-90.
file://C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Enhanced%20protein-energy%20provision%20via%20the%20enteral%20route%20in%20critically%20ill%20patients:%20a%20single-center%20feasibility%20trial%20of%20the%20PEP%20uP%20protocol.%20Critical%20Care.%202010;%2014:%20R78-90.
file://C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Enhanced%20protein-energy%20provision%20via%20the%20enteral%20route%20in%20critically%20ill%20patients:%20a%20single-center%20feasibility%20trial%20of%20the%20PEP%20uP%20protocol.%20Critical%20Care.%202010;%2014:%20R78-90.
file://C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Enhanced%20protein-energy%20provision%20via%20the%20enteral%20route%20in%20critically%20ill%20patients:%20a%20single-center%20feasibility%20trial%20of%20the%20PEP%20uP%20protocol.%20Critical%20Care.%202010;%2014:%20R78-90.
file://C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Enhanced%20protein-energy%20provision%20via%20the%20enteral%20route%20in%20critically%20ill%20patients:%20a%20single-center%20feasibility%20trial%20of%20the%20PEP%20uP%20protocol.%20Critical%20Care.%202010;%2014:%20R78-90.
file://C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Enhanced%20protein-energy%20provision%20via%20the%20enteral%20route%20in%20critically%20ill%20patients:%20a%20single-center%20feasibility%20trial%20of%20the%20PEP%20uP%20protocol.%20Critical%20Care.%202010;%2014:%20R78-90.
file://C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Enhanced%20protein-energy%20provision%20via%20the%20enteral%20route%20in%20critically%20ill%20patients:%20a%20single-center%20feasibility%20trial%20of%20the%20PEP%20uP%20protocol.%20Critical%20Care.%202010;%2014:%20R78-90.
file://C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Enhanced%20protein-energy%20provision%20via%20the%20enteral%20route%20in%20critically%20ill%20patients:%20a%20single-center%20feasibility%20trial%20of%20the%20PEP%20uP%20protocol.%20Critical%20Care.%202010;%2014:%20R78-90.
file://C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Enhanced%20protein-energy%20provision%20via%20the%20enteral%20route%20in%20critically%20ill%20patients:%20a%20single-center%20feasibility%20trial%20of%20the%20PEP%20uP%20protocol.%20Critical%20Care.%202010;%2014:%20R78-90.
file://C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Enhanced%20protein-energy%20provision%20via%20the%20enteral%20route%20in%20critically%20ill%20patients:%20a%20single-center%20feasibility%20trial%20of%20the%20PEP%20uP%20protocol.%20Critical%20Care.%202010;%2014:%20R78-90.
file://C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Guidelines%20for%20the%20provision%20and%20assessment%20of%20nutrition%20support%20therapy%20in%20the%20critically%20ill%20adult%20patient.%20Journal%20of%20Parenteral%20and%20Enteral%20Nutrition.%202016;%2040:%20159-211.
file://C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Guidelines%20for%20the%20provision%20and%20assessment%20of%20nutrition%20support%20therapy%20in%20the%20critically%20ill%20adult%20patient.%20Journal%20of%20Parenteral%20and%20Enteral%20Nutrition.%202016;%2040:%20159-211.
file://C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Guidelines%20for%20the%20provision%20and%20assessment%20of%20nutrition%20support%20therapy%20in%20the%20critically%20ill%20adult%20patient.%20Journal%20of%20Parenteral%20and%20Enteral%20Nutrition.%202016;%2040:%20159-211.
file://C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Guidelines%20for%20the%20provision%20and%20assessment%20of%20nutrition%20support%20therapy%20in%20the%20critically%20ill%20adult%20patient.%20Journal%20of%20Parenteral%20and%20Enteral%20Nutrition.%202016;%2040:%20159-211.
file://C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Guidelines%20for%20the%20provision%20and%20assessment%20of%20nutrition%20support%20therapy%20in%20the%20critically%20ill%20adult%20patient.%20Journal%20of%20Parenteral%20and%20Enteral%20Nutrition.%202016;%2040:%20159-211.
file://C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Guidelines%20for%20the%20provision%20and%20assessment%20of%20nutrition%20support%20therapy%20in%20the%20critically%20ill%20adult%20patient.%20Journal%20of%20Parenteral%20and%20Enteral%20Nutrition.%202016;%2040:%20159-211.
file://C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Guidelines%20for%20the%20provision%20and%20assessment%20of%20nutrition%20support%20therapy%20in%20the%20critically%20ill%20adult%20patient.%20Journal%20of%20Parenteral%20and%20Enteral%20Nutrition.%202016;%2040:%20159-211.
file://C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Guidelines%20for%20the%20provision%20and%20assessment%20of%20nutrition%20support%20therapy%20in%20the%20critically%20ill%20adult%20patient.%20Journal%20of%20Parenteral%20and%20Enteral%20Nutrition.%202016;%2040:%20159-211.
file://C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Guidelines%20for%20the%20provision%20and%20assessment%20of%20nutrition%20support%20therapy%20in%20the%20critically%20ill%20adult%20patient.%20Journal%20of%20Parenteral%20and%20Enteral%20Nutrition.%202016;%2040:%20159-211.
file://C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Guidelines%20for%20the%20provision%20and%20assessment%20of%20nutrition%20support%20therapy%20in%20the%20critically%20ill%20adult%20patient.%20Journal%20of%20Parenteral%20and%20Enteral%20Nutrition.%202016;%2040:%20159-211.
file://C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Guidelines%20for%20the%20provision%20and%20assessment%20of%20nutrition%20support%20therapy%20in%20the%20critically%20ill%20adult%20patient.%20Journal%20of%20Parenteral%20and%20Enteral%20Nutrition.%202016;%2040:%20159-211.
file://C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Guidelines%20for%20the%20provision%20and%20assessment%20of%20nutrition%20support%20therapy%20in%20the%20critically%20ill%20adult%20patient.%20Journal%20of%20Parenteral%20and%20Enteral%20Nutrition.%202016;%2040:%20159-211.
file://C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\Guidelines%20for%20the%20provision%20and%20assessment%20of%20nutrition%20support%20therapy%20in%20the%20critically%20ill%20adult%20patient.%20Journal%20of%20Parenteral%20and%20Enteral%20Nutrition.%202016;%2040:%20159-211.
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\References
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\References
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\References
file:///C:\Users\Admin\AppData\Local\Temp\4d2df20c-fbde-46da-b23d-c9fb84efc805_22.05.2026.zip.805\22.05.2026\ACMCR-V16-3579\References

	_GoBack

