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Background: Early enteral nutrition (EN) in critically ill patients is important and most of them have 
suffered acute gastrointestinal injury (AGI). In this study, we investigated the influence of short-peptide EN 
formula and intact-protein EN formula on the prognosis of patients with AGI grades I–II to provide some 
guidance.
Methods: A retrospective cohort study was performed. The primary outcomes were the percentage of 
EN calories (25 kcal/kg/d) and protein (1.2 g/kg/d) on the 3rd and 7th days of intensive care unit (ICU) 
admission, EN percent elevation in calories and protein on days 3–7, and the incidence of gastric retention 
and diarrhea after EN administration. Secondary outcomes included ICU and 28-day mortality, length of 
ICU stay, total hospitalization cost, and ventilator-free days. Univariate and multivariate Cox regression 
analysis was used to identify factors associated with gastric retention and diarrhea. And we used Kaplan-
Meier survival curves to compare 28-day mortality rates between the two groups. 
Results: There were no statistically significant differences in ICU and 28-day mortality, ICU length of 
stay, total hospitalization cost, or ventilator-free days in the short-peptide formula group compared with the 
intact-protein formula group. Kaplan-Meier survival curves of 28-day mortality also showed no statistically 
significant difference. The EN percent elevation in calories and protein on days 3–7 in the short-peptide 
formula group was significantly higher than the intact-protein formula group (48% vs. 38%, P=0.03 and 37% 
vs. 38%, P=0.04, respectively). For gastrointestinal (GI) adverse events, the incidence of gastric retention 
(15.5% vs. 29.8%, P=0.03) and diarrhea (8.5% vs. 19.8%, P=0.04) were lower in the short-peptide group. 
In the multivariate-adjusted model, the use of short-peptide formula was the only independent variable of 
reduction in gastric retention and diarrhea [HR =0.469 (95% CI: 0.239–0.922), P=0.028; and HR =0.394 (95% 
CI: 0.161–0.965), P=0.041, respectively].
Conclusions: Short-peptide formula is more easily tolerated by patients in the acute phase of AGI and can 
quickly achieve nutritional goals by EN provision, making it the preferred formula for the initiation of EN 
in the acute phase of AGI. 
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Introduction

Enteral nutrition (EN) for critically ill patients can exert 
beneficial physiological effects, including downregulating 
systemic immune responses, reducing oxidative stress, 
maintaining gut microecology, promoting the recovery of 
intestinal function, and improving patient outcomes (1-5). 
Many guidelines (1,4,6,7) have referred to the importance 
of early EN in critically ill patients. Most patients in a 
critical condition have suffered acute gastrointestinal 
injury (AGI). Unfortunately, the mortality of critically ill 
patients with AGI is high. Furthermore, the severity or 
grade of AGI is correlated with mortality (4,8-13), and 
the advantage of early EN is often not exploited for AGI 
patients. Because of gastrointestinal (GI) digestion and 
absorption dysfunction, the provision of EN is more crucial 
in critically ill patients with AGI than those without AGI. 
Therefore, improving EN tolerance and maximizing its 
advantages may significantly improve the prognosis and 
clinical outcome for critically ill patients with AGI. There 
are numerous clinical nutritional guidelines for critically 
ill patients, but only the 2016 Society of Critical Care 
Medicine (SCCM) and American Society for Parenteral 
and Enteral Nutrition (ASPEN) guidelines have recorded 
specific recommendations for EN formulas. The SCCM 
and ASPEN guidelines suggest using a standard polymeric 
formula for initiating EN in the intensive care unit (ICU) 
setting and a short-peptide formula for persistent diarrhea (4). 
However, the above recommendations have low-quality 
evidence, are not combined with AGI grade, and have 
no clear selection of EN formulas for ICU patients with 
AGI. Specifically, incorrect selection of the EN initiation 
formula may cause feeding intolerance, which may reduce 
or even interrupt feeding. In turn, this may cause a delay 
in reaching the calorie and protein targets, affecting the 
prognosis and clinical outcomes of patients with AGI grade 
I–II. Currently, there are no evidence-based studies on the 
selection of EN initiation formulas for AGI patients. It is 
not clear whether selection of the EN initiation formula 
can decrease GI adverse events and benefit prognosis in 
critically ill patients with AGI grades I–II.

In this study, we aimed to investigate the influence of 
EN formulas (short-peptide formula and intact-protein 
formula) on the prognosis of critically ill patients with AGI 
grades I–II to provide some guidance for formulating EN 
strategies. We present the following article in accordance 
with the STROBE reporting checklist (available at https://
atm.amegroups.com/article/view/10.21037/atm-22-1837/rc).

Methods

Study design and samples

We performed a retrospective cohort study of critically 
ill patients admitted to the ICU of The First Hospital 
of Jilin University between March 2018 and September 
2020 (Figure 1). The inclusion criteria were as follows: age  
≥18 years, admitted to ICU for at least 7 days, AGI grade 
I (increased risk for the development of GI dysfunction or 
failure) or II (GI dysfunction) proposed by the 2012 Society 
of Critical Care Medicine (ESICM) guidelines (9), and 
short-peptide formula or intact-protein formula was used 
within 7 days of admission to ICU. Patients were excluded 
if they received nutrients via oral feeding, received EN 
prior to admission to ICU, had participated in other similar 
clinical studies, did not follow nutritional protocols, or were 
pregnant. Patients with missing clinical data or nutritional 
protocols were also excluded.

Patients were divided into a short-peptide formula group 
[EN suspension (SP): 500 mL, 1 kcal/mL, 20 g/500 mL 
of protein (Nutricia, Wuxi, China)] and an intact-protein 
formula group [EN suspension (TPF): 500 mL, 1.5 kcal/mL,  
30 g/500 mL of protein (Nutricia, Wuxi, China)] according 
to the type of EN formula used. The study was conducted 
in accordance with the Declaration of Helsinki (as revised 
in 2013). The protocol was approved by The First 
Hospital of Jilin University Ethics Committee for Clinical 
Research (No. 19K032-001) and individual consent for this 
retrospective analysis was waived.

Nutrition protocols

Since publication of the ESICM guidelines in 2012 (9), 
clinicians in our center have gradually normalized and 
systematized enteral feeding (EF) for patients with AGI. 
Our center developed personalized nutrition protocols for 
each patient with AGI, including an EF starting dose of  
20 mL/h (9) and nutritional target setting (the calorie target 
was set at 25 kcal/kg/d (14); the current recommendation for 
protein dosage in critically ill patients is 1.2–2.0 g/kg/d (4),  
so the patients’ protein supplement target was set as  
1.2 g/kg/d in this study). Adequate supplemental parenteral 
nutrition was conducted if the nutritional target was not 
achieved in the short term, and GI symptoms were re-
evaluated daily to determine whether to increase EF or not. 
Additionally, clinicians provided nutrition for AGI patients 
in strict accordance with the 2016 nutritional protocols. 
Patients who did not follow the nutritional protocols were 
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excluded from this study. 

Clinical data collection

After carefully reviewing electronic medical records, the 
patients’ information was collected, including demographics, 
diagnoses, medical history, time of EN initiation, feeding 
route, the occurrence of gastric retention and diarrhea 
and the time of first occurrence, Acute Physiology, Age 
and Chronic Health Evaluation II (APACHE II) scores, 
Sequential Organ Failure Assessment (SOFA) scores, 
Numeric Rating Scale (NRS) scores, Modified Nutrition 
Risk in the Critically III (mNUTRIC) scores, AGI grades, 
serum albumin, and daily intake of protein and calories from 
EN. The total APACHE II, SOFA, NRS, and mNUTRIC 
scores, AGI grades, and serum albumin levels were acquired 
based on the related parameters within the first 24 h of ICU 
admission.

Computational formulas

(I)	 Percentage of EN calories = calories from EN/target 
calories (target calories =25 kcal/kg/d);

(II)	 E N  p e r c e n t  e l e v a t i o n  i n  c a l o r i e s  o n  d a y s  
3–7 = percentage of EN calories on the 7th day-
percentage of EN calories on the 3rd day;

(III)	 Percentage of EN protein = protein from EN/target 
protein (target protein =1.2 g/kg/d);

(IV)	 EN percent elevation in protein on days 3–7 =  
percentage of EN protein on the 7th day-percentage 
of EN protein on the 3rd day.

Primary and secondary outcomes

The primary outcomes were percentage of EN calories 
(25 kcal/kg/d) and protein (1.2 g/kg/d) (4) on the 3rd 
and 7th days of ICU admission, EN percent elevation in 
calories and protein on days 3–7, the incidence of gastric 
retention (a single volume over 200 mL) and diarrhea (with 
three or more loose or liquid stools per day, and a stool 
weight higher than 200–250 g/d or 250 mL/d) (9) after 
EN administration. Secondary outcomes were ICU and  
28-day mortality, ventilator-free days, length of ICU stay, 
total hospitalization cost, and serum albumin levels on the 
7th day of ICU admission.

Statistical analysis

SPSS 26.0 (IBM, United States) and Graphpad Prism 8.0 
(GraphPad Software, California) software were used for 
all statistical analyses. Continuous variables with normal 
distribution were expressed as means ± standard deviation; 
the variables distributed abnormally were represented by 
median values and interquartile ranges M (P25, P75). The 
Mann-Whitney U test for nonparametric data and t-tests 
for normally distributed continuous variables were used to 

Figure 1 Patient inclusion flowchart. ICU, intensive care unit.

Critically ill patients admitted to 
the ICU between March 2018 and 

September 2020 (n=872)

Not fulfilling inclusion criteria 
(n=554)

Patients excluded 
(n=126)

Short-peptide group (n=71)

Intact-protein group (n=121)

Patients enrolled (n=192)

Fulfilling inclusion criteria 
(n=318)

Oral feeding (n=18)
Received enteral nutrition prior to admission to ICU (n=31)
Participate in other similar clinical studies (n=40)
Not conforming to the nutrition protocol (n=9)
Pregnant (n=13)
Missing clinical data (n=15)



Wang et al. Short-peptide versus intact-protein EN formula in AGIPage 4 of 10

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2022;10(10):573 | https://dx.doi.org/10.21037/atm-22-1837

compare differences between the two groups. Categorical 
data comparisons between the two groups were performed 
with the Chi-square test. The 28-day mortality comparisons 
between the groups were conducted using Kaplan-
Meier survival curves and log-rank tests. Univariate and 
multivariate Cox regression analysis was used to identify 
factors associated with gastric retention and diarrhea, the 
Forward method was used for selection of variables. A 
significance level of 5% (P<0.05) and confidence interval 
(CI) of 95% was adopted in all statistical tests.

Results

Among 872 patients, 192 patients who met the inclusion 
criteria were enrolled in this study. Reasons for patient 
exclusion were as follows: 554 patients did not fulfill the 
inclusion criteria, 18 patients had received nutrients via 
oral feeding, 31 patients received EN prior to admission to 
ICU, 40 patients had participated in other similar clinical 
studies, 9 patients did not meet the nutritional protocols, 13 

patients were pregnant, and 15 patients had missing clinical 
data. Therefore, we assessed the effect of short-peptide 
and intact-protein formulas on the prognosis and clinical 
outcomes of 192 critically ill patients with AGI grades I–II 
(Figure 1).

The patients’ baseline features are displayed in Table 1.  
The mean age and body weight were 60 years and  
65 kg, respectively. In the first 24 h of ICU admission, 
the mean serum albumin level was 28.3 g/dL. There were 
no significant differences in disease severity, APACHE II 
scores, SOFA scores, NRS scores, mNUTRIC scores, AGI 
grades, mechanical ventilation ratio, feeding route, or other 
baseline characteristics between the short-peptide formula 
group and the intact-protein formula group (P>0.05).

In regard to the patients’ clinical results (Table 2), there 
were no statistically significant differences in ICU and  
28-day mortality, ICU length of stay, total hospitalization 
cost, or ventilator-free days between the short-peptide 
formula group and the intact-protein formula group 
(P>0.05).

Table 1 Clinical characteristics and demographic data of patients at baseline

Characteristics All (n=192) Short-peptide (n=71) Intact-protein (n=121) P value

Sex (male), n [%] 121 [63] 45 [63] 76 [63] 1.0

Age, mean ± SD, years 60±17 61±18 59±16 0.41

Actual body weight (kg), median [IQR] 65 [60–70] 65 [60–70] 65 [60–70] 0.28

Feeding route, n [%]

Feeding via nasogastric tube 185 [96] 68 [96] 117 [97] 0.71

Feeding via nasojejunal tube 7 [4] 3 [4] 4 [3] 0.71

Underlying conditions, n [%]

Diabetes mellitus 51 [27] 15 [21] 36 [30] 0.24

Disease severity at defined timea

APACHE II score, median [IQR] 15 [11–19] 16 [12–20] 15 [10–19] 0.39

SOFA score, median [IQR] 7 [5–10] 6 [4–10] 7 [5–10] 0.14

NRS score, median [IQR] 4 [3–4] 4 [3–5] 3 [3–4] 0.08

mNUTRIC score, median [IQR] 4 [3–5] 4 [3–5] 4 [3–5] 0.83

Mechanical ventilation, n [%] 163 [85] 59 [83] 104 [86] 0.68

ICU course prior to defined timea

Serum albumin, mean ± SD, g/dL 28.3±7.2 28.4±7.6 28.3±7.0 0.91

AGI grade I, n [%] 141 [73] 51 [72] 90 [74] 0.70
a, the defined time was the first 24 h of ICU admission. SD, standard deviation; ICU, intensive care unit; APACHE, Acute Physiology and 
Chronic Health Evaluation; SOFA, Sequential Organ Failure Assessment; NRS, nutrition risk screening 2002 score; mNUTRIC, modified 
Nutrition Risk in the Critically III score; AGI, acute gastrointestinal injury; IQR, interquartile range.
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For the nutritional and feeding tolerance outcomes of 
patients (Table 3), the median timing of EN provision in 
the short-peptide formula group was shorter than that of 
the intact-protein group (81 vs. 50 h; P=0.03) and the EN 
calorie percentage on the 3rd day was lower in the short-
peptide formula group (P=0.01). Nonetheless, there were 
no statistically significant differences in the percentage 
of EN calories on the 7th day between the short-peptide 
and intact-protein formula groups (64% vs. 68%, P=0.66), 
but the EN percent elevation in calories on days 3–7 in 
the short-peptide formula group was significantly higher 
compared with the intact-protein formula group (48% 
vs. 38%, P=0.03). Similar to calories, the EN protein 
percentage on the 3rd day was lower in the short-peptide 
formula group (P=0.01). However, no statistically significant 
differences were observed in the percentage of EN protein 
on the 7th day between the short-peptide and intact-protein 

formula groups (51% vs. 52%, P=0.72), but the EN percent 
elevation in protein on days 3–7 in the short-peptide 
formula group was significantly higher compared with 
the intact-protein formula group (37% vs. 30%, P=0.047) 
(Figure 2). For GI adverse events, the incidence of gastric 
retention (15.5% vs. 29.8%, P=0.03) and diarrhea (8.5% 
vs. 19.8%, P=0.04) was lower in the short-peptide group 
(Figure 3). In the multivariate-adjusted model, the use of 
short-peptide formula was the only independent variable 
of reduction in gastric retention and diarrhea [HR =0.469 
(95% CI: 0.239–0.922), P=0.028; and HR =0.394 (95% CI: 
0.161–0.965), P=0.041 respectively] (Figure 4). There was 
no statistically significant difference in serum albumin levels 
on the 7th day of ICU admission between the two groups 
(30.4 vs. 30 g/dL, P=0.48). There was also no statistically 
significant difference in 28-day mortality according to the 
Kaplan-Meier survival curves (P=0.84) (Figure 5).

Table 2 Comparison of clinical outcomes between the two patient groups

Clinical outcomes Short-peptide (n=71) Intact-protein (n=121) χ2/Z P value

Length of ICU stay (day), median [IQR] 14 [9–21] 13 [9–22] −0.36 0.72

Total hospitalization cost (×104 ¥), median [IQR] 12.5 [6.9–22.7] 10.6 [6.1–19.3] −1.18 0.24

ICU mortality, n (%) 12 (16.9) 16 (13.2) 0.49 0.49

28-day mortality, n (%) 15 (21.1) 25 (20.7) 0.01 0.94

Ventilator-free time (day), median [IQR] 7 [2–13] 8 [3–14] −1.06 0.29

ICU, intensive care unit; IQR, interquartile range.

Table 3 Comparison of nutritional and feeding tolerance outcomes between the two patient groups

Nutrition summary Short-peptide (n=71) Intact-protein (n=121) χ²/Z P value

Timing of EN (h), median [IQR] 81 [24–109] 50 [12–96] −2.13 0.03

Percentage of EN calories on the 3rd day (%), median [IQR] 0 [0–27] 0 [0–56] −2.25 0.01

Percentage of EN calories on the 7th day (%), median [IQR] 64 [36–96] 68 [40–89] −0.44 0.66

EN percent elevation in calories on 3–7 d (%), median [IQR] 48 [27–71] 38 [0–79] −2.14 0.03

Percentage of EN protein on the 3rd day (%), median [IQR] 0 [0–21] 0 [0–46] −2.61 0.01

Percentage of EN protein on the 7th day (%), median [IQR] 51 [27–74] 52 [30–68] −0.37 0.72

EN percent elevation in protein on 3–7 d (%), median [IQR] 37 [21–59] 30 [0–59] −1.99 0.047

Serum albumin on the 7th day (g/dL), median [IQR] 30.4 [29.0–31.8] 30.0 [27.5–32.4] −0.71 0.48

Gastric retention, n (%) 11 (15.5) 36 (29.8) 4.40 0.03

Diarrhea, n (%) 6 (8.5) 24 (19.8) 4.92 0.04

EN, enteral nutrition; IQR, interquartile range.
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Discussion

Patients with AGI may have various degrees of feeding 
intolerance and GI symptoms (e.g., diarrhea, weakness, 
emesis, and high gastric residue) (9). AGI symptoms can 
lead to interruption or failure of feeding and low protein 
and calorie intake (15), resulting in delayed provision of 
EN and failure of early nutritional therapy. The 2016 
SCCM and ASPEN guidelines suggest a standard-
polymeric formula for EN initiation in the ICU setting, 
and a short-peptide formula recommendation for ischemia, 
suspected malabsorption, persistent diarrhea, or lack of 
response to fiber. However, the evaluation of most of the 

100

80

60

40

20

0

P
er

ce
nt

ag
e 

of
 ta

rg
et

 n
ut

rie
nt

s

Calories                          Protein

Short-peptide formula

Intact-protein formula

P=0.047

P=0.03

Figure 2 The EN percent elevation in calories and protein on 
days 3–7 are significantly higher in the short-peptide formula 
group compared with the intact-protein formula group (48% vs. 
38%, P=0.03 and 37% vs. 30%, P=0.047, respectively). EN, enteral 
nutrition.

40

30

20

10

0P
ro

ba
bi

lit
y 

of
 g

as
tr

oi
nt

es
tin

al
 a

dv
er

se
 e

ve
nt

s

P=0.03
P=0.04

Short-peptide formula

Intact-protein formula

Gastric retention                 Diarrhea

Figure 3 Gastrointestinal adverse events show that the incidence 
of gastric retention (15.5% vs. 29.8%, P=0.03) and diarrhea (8.5% 
vs. 19.8%, P=0.04) are lower in the short peptide group.

Figure 4 The use of short-peptide formula was the only independent variable of reduction in gastric retention and diarrhea [HR =0.469 (95%  
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above symptoms lacks objective monitoring and evidence 
and is highly subjective, so there is still confusion and 
uncertainty in the clinical implementation of the above 
recommendations. AGI grade is a relatively objective 
indicator for GI status assessment. Therefore, this study 
aimed to use AGI grade to guide the selection of EN initial 
formulas. Short-peptide formula is predigested and is widely 
used in clinical practice. However, should short-peptide 
formulation be used as an initial formula in AGI grade I–
II patients to reduce the incidence of feeding intolerance 
and interruption due to incorrect initial formulation 
selection? Does this feeding strategy improve outcomes and 
tolerability in AGI grade I–II patients? There are no high-
quality studies that can reliably answer these questions. 
This study revealed no statistically significant differences 
in ICU and 28-day mortality, ventilator-free days, total 
hospitalization cost, length of ICU stay, or serum albumin 
on the 7th day between the short-peptide and the intact-
protein formula groups. The above results are similar to 
previous studies (16-21). However, this study showed that 
the provision of short-peptide EN formula could notably 
improve symptoms of GI adverse events (nausea and 
emesis, abdominal pain, diarrhea, and distention) (22-24).  
Experimental studies have shown that short-peptide 
formula plays a protective role in bacterial translocation (25),  
is absorbed without digestive enzymes (16), accelerates 
gut digestion and absorption of protein, and augments 
the postprandial availability of amino acids (26). Some 
studies have reported that when rats are diseased, the 
transport of the bacterial product N-formyl-methionyl-
leucyl-phenylalanine (fMLP) in the rat colon increases the 
expression of oligopeptide transporter (PepT1), which may 
lead to colonic mucosa damage (27,28). Short peptides can 
reduce GI damage and play a protective role in the gut 
due to their greater transportability and the competitive 
suppressive effect on fMLP transport (29). In this study, the 
incidence of gastric retention and diarrhea was reduced in 
the short-peptide group (11% vs. 36%, P=0.03 and 6% vs. 
24%, P=0.04, respectively), and the use of short-peptide 
formula was the only independent variable of reduction in 
gastric retention and diarrhea [HR =0.469 (95% CI: 0.239–
0.922), P=0.028; and HR =0.394 (95% CI: 0.161–0.965), 
P=0.041 respectively]. Therefore, short-peptide formula 
is well tolerated and is more suitable for patients with 
intestinal injury or risk of GI injury (AGI grades I–II).

It is important to fully utilize the advantages of EN in 
maintaining gut barrier functions and gut microecology, 
shortening hospitalization time, and reducing postoperative 

complications (30,31) to achieve nutritional targets as early 
as possible by selecting the appropriate EN initiation time 
and formulations for critically ill patients with AGI. It has 
been reported (32) that an energy achievement rate ≤65%  
3 days after provision of EN was significantly correlated 
with increased mortality, and patients who delayed reaching 
the target EN calories had higher mortality (33,34). 
Similarly, patients receiving adequate protein intake 
(achievement of >90% of target protein intake) were more 
likely not to require a ventilator, had lower in-ICU and in-
hospital mortality, and had a higher 60-day survival rate than 
patients who did not receive an adequate protein intake (35).  
According to a new study (36), a higher average EN/EN + 
PN ratio within the first 7 days was correlated with lower 
hospital mortality. In this research, the percentage of EN 
calories and protein on the 3rd day in the short-peptide 
formula group was lower than that in the intact-protein 
formula group (P=0.01), which may be related to the later 
initiation of EN in the short-peptide formula group and its 
lower energy density compared to that of the intact-protein 
formula group (1.0 vs. 1.5 kcal/mL) with the same initial 
feeding speed. However, there was no statistical difference 
in the percentage of EN calories and protein on the 7th 
day between the two groups (P>0.05). In addition, the EN 
percent elevation in calories and protein on days 3–7 was 
notably higher in the short-peptide versus the intact-protein 
formula group (48% vs. 38%, P=0.03 and 37% vs. 30%, 
P=0.047, respectively). The reason for this result is that 
feeding intolerance in the two groups was rare, so increased 
EF was more likely in the short-peptide group. However, 
diarrhea and gastric retention were more common in the 
intact-protein group. Furthermore, the short-peptide 
formula has the advantages of improving the absorption 
of nutrients, reducing mucosal inflammation, promoting 
protein synthesis, and maintaining the integrity of intestinal 
mucosal microcirculation (25). Therefore, the short-peptide 
formula was selected as the initial EN formula because of its 
ability to reach the nutritional target early, making it more 
suitable for EN provision in the early stage of critically ill 
patients with AGI grades I–II (≤7 d). 

An interesting problem was found in this study: The 
timing of EN was not consistent between the two groups  
(81 vs.  50 h;  P=0.03),  despite consistent baseline 
characteristics. The possible reasons were as follows: 
clinicians were more inclined to choose the short-peptide 
EN formula and later timing of EN for patients with a 
high risk of feeding intolerance, despite there being no 
statistical difference in AGI grades (AGI grade I, 72% vs. 
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74%) between the two groups. Provision of EN in the early 
phase of AGI (defined by unstable metabolism and severely 
increasing catabolism; ≤48 h) (1) may increase the burden 
and damage to the gut, so we employed the gut rest strategy. 
This strategy proposes that trophic feeding after 72 h might 
be the best choice for critically ill patients with AGI and 
is also an organ-protective strategy (37). In this study, the 
late initiation of EN coincided with the gut rest strategy. In 
addition, clinicians performed AGI grade assessments and 
formulated individualized nutritional strategies for patients 
in the early phase of the acute stage (≤48 h). Most patients 
with AGI did not start EN in this early phase, so we define 
this period as the time window of strategy formulation 
for patients with AGI grades I–II. When the patient was 
in the late phase of the acute stage (defined as obvious 
muscle wasting and stable metabolic disturbance; 3–7 d) (1),  
clinicians had already determined the AGI grade and 
understood the GI tract of the patient with AGI. Individual 
feeding strategies were adopted, and most patients were 
provided with EN during this period. Therefore, we define 
this phase (3–7 d) as the time window for EF of patients 
with AGI grades I–II.

Some shortcomings existed in this study. Firstly, data 
selection and information bias may have existed due to the 
retrospective nature of this study. Additionally, as most 
of the enrolled patients did not have dynamic changes of 
prealbumin recorded, we chose to use serum albumin as 
the nutritional assessment index, which may not accurately 
reflect the real differences between nutritional formulations. 
Lastly, the sample size of this study was small. Nevertheless, 
this study is the first to explore the influence of short-
peptide EN formula provision on clinical outcomes and 
feeding tolerance in critically ill patients with AGI. The 
results of this study will require verification with further 
randomized controlled trials.

Conclusions

Although selection bias may appear in this study due to its 
retrospective nature, patients in the acute phase of AGI who 
received the short-peptide formula had a lower incidence 
of diarrhea and gastric retention and a greater EN percent 
elevation in calories and protein during days 3–7 of ICU 
admission. Therefore, the short-peptide formula is more 
easily tolerated by patients in the acute phase of AGI grades 
I–II. The short-peptide formula can also achieve nutritional 
goals quickly with EN provision, making it the preferred 
formula for the initiation of EN in the acute phase of AGI.
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