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Abstract

BACKGROUND

The prognosis of critically ill patients is closely linked to their gastrointestinal (GI)
function. The acute GI injury (AGI) grading system, established in 2012, is
extensively utilized to evaluate GI dysfunction and forecast outcomes in clinical
settings. In 2021, the GI dysfunction score (GIDS) was developed, building on the
AGI grading system, to enhance the accuracy of GI dysfunction severity assess-
ment, improve prognostic predictions, reduce subjectivity, and increase reprodu-
cibility.

AIM

To compare the predictive capabilities of GIDS and the AGI grading system for
28-day mortality in critically ill patients.

METHODS

A retrospective study was conducted at the general intensive care unit (ICU) of a
regional university hospital. All data were collected during the first week of ICU
admission. The primary outcome was 28-day mortality. Multivariable logistic
regression analyzed whether GIDS and AGI grade were independent risk factors
for 28-day mortality. The predictive abilities of GIDS and AGI grade were compa-
red using the receiver operating characteristic curve, with DeLong’s test assessing
differences between the curves’ areas.

RESULTS
The incidence of AGI in the first week of ICU admission was 92.13%. There were
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85 deaths (47.75%) within 28 days of ICU admission. There was no initial 24-hour difference in GIDS between the
non-survival and survival groups. Both GIDS (OR 2.01, 95%CI: 1.25-3.24; P = 0.004) and AGI grade (OR 1.94,
95%ClI: 1.12-3.38; P = 0.019) were independent predictors of 28-day mortality. No significant difference was found
between the predictive accuracy of GIDS and AGI grade for 28-day mortality during the first week of ICU
admission (Z =-0.26, P = 0.794).

CONCLUSION
GIDS within the first 24 hours was an unreliable predictor of 28-day mortality. The predictive accuracy for 28-day
mortality from both systems during the first week was comparable.

Key Words: Critical illness; Gastrointestinal dysfunction; Acute gastrointestinal injury; Prognostic indicators; Intensive care
unit outcomes; Mortality prediction; Risk stratification; Predictive modeling

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Gastrointestinal (GI) function plays a crucial role in the prognosis of critically ill patients. The acute GI injury
(AGI) grade and GI dysfunction score (GIDS) are valuable tools for assessing the severity of GI dysfunction and predicting
mortality in this patient population. Our study revealed that both GIDS and AGI grade during the first week of intensive care
unit (ICU) admission independently predicted 28-day mortality. However, GIDS within the first 24 hours did not prove to be
a reliable predictor. The ability to predict 28-day mortality based on the maximum values of GIDS and AGI grade during the
initial week of ICU admission was comparable.

Citation: Shen C, Wang X, Xiao YY, Zhang JY, Xia GL, Jiang RL. Comparing gastrointestinal dysfunction score and acute
gastrointestinal injury grade for predicting short-term mortality in critically ill patients. World J Gastroenterol 2024; 30(42): 4523-
4531

URL: https://www.wjgnet.com/1007-9327/full/v30/i42/4523.htm

DOI: https://dx.doi.org/10.3748/wjg.v30.i42.4523

INTRODUCTION

Gastrointestinal (GI) dysfunction is prevalent among intensive care patients, affecting approximately 60% of this group,
and is strongly linked to adverse outcomes[1,2]. GI dysfunction impacts prognosis by influencing multiple physiological
systems, including circulation, respiratory function, liver function, coagulation, kidney function, and immune function. In
cases of severe illness, disruption of the epithelial-microbial balance triggers inflammatory cascades, potentially leading
to multiple organ dysfunction syndrome[3]. Therefore, timely assessment and monitoring of GI dysfunction are crucial
strategies to guide interventions that improve outcomes.

The GI tract performs not only digestive and absorptive roles but also functions in immunity, endocrinology, and as a
physical barrier, making its evaluation through a single marker, symptom, or sign complex[4]. The most broadly
endorsed definition and scoring system for GI dysfunction was introduced by the European Society of Intensive Care
Medicine (ESICM) in 2012. ESICM defined acute GI injury (AGI) and categorized it into four severity grades[5].
Subsequent research has validated the effectiveness of the AGI grade in reflecting the severity of GI dysfunction and
predicting mortality in intensive care units (ICUs)[6-9]. However, the AGI grading system has been criticized for its
subjective nature and complexity[6,8,10]. To improve accuracy in assessing the severity of GI dysfunction, reduce
subjectivity, and enhance reproducibility, a five-grade GI dysfunction score (GIDS) based on the AGI framework was
developed in 2021[11].

The prediction of short-term mortality and the evaluation of disease severity continue to be key clinical concerns for
ICU physicians. Since the GIDS was introduced as an enhancement of the AGI grading system, limited studies have
assessed its comparative effectiveness in these areas. This has somewhat limited the promotion and adoption of the new
scoring system.

Accordingly, we undertook a retrospective analysis to determine whether both GIDS and AGI grade are independent
risk factors for 28-day mortality, to evaluate their comparative effectiveness in predicting 28-day mortality, and to assess
how well GIDS and AGI grade can delineate disease severity and predict 28-day mortality.

MATERIALS AND METHODS

Patients
This retrospective, observational study was conducted in the general ICU of the First Affiliated Hospital of Zhejiang
Chinese Medical University. Patients admitted to the ICU from January 1, 2023, to March 31, 2024, were consecutively
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recruited. The exclusion criteria for patients included: (1) Being under 18 years of age; (2) An Acute Physiology and
Chronic Health Evaluation II (APACHE II) score below 10; (3) An ICU stay shorter than 72 hours; (4) cessation of active
treatment; (5) Terminal malignancy; (6) Inability to assess GIDS or AGI grade for any reason; and (7) Incomplete data.
The sample size was calculated using the test for two receiver operating characteristic (ROC) curves procedure in PASS
software (version 15.0.5) based on parameters from a previous study[12]. Estimates for the areas under the ROC curve for
the AGI grading system and GIDS on the first day of ICU admission in predicting 28-day mortality were 0.57 and 0.70,
respectively[12]. To achieve a target power of 90% and a type I error rate of 5%, analysis required 172 patients.

Ethical statements
The study protocol was approved by the Ethics Committee of the First Affiliated Hospital of Zhejiang Chinese Medical
University. Given the observational nature of this study, informed consent was waived.

AGI grade and GIDS evaluation

The AGI grade diagnostic criteria are outlined in Supplementary Table 1, based on the 2012 recommendations by the
ESICM[5]. The GIDS was estimated using the scoring scale detailed in Supplementary Table 2, proposed by Reintam et al
[11] in 2021. The GI symptoms and signs considered in these two scoring systems adhere to definitions established by the
ESICM in 2012 (Supplementary Table 3)[5]. Additionally, feeding intolerance syndrome (FI) was identified if a patient did
not achieve at least 20 kcal/ kg BW /day via the enteral route within 72 hours of a feeding attempt or if enteral feeding was
discontinued for any clinical reason[5].

Given that scoring systems in the first 24 hours of ICU admission do not accurately reflect changes in GI function as the
disease progresses, two attending physicians assessed each patient’s daily AGI grade and GIDS for the first week based
on electronic medical records and critical care flow sheets. The initial assessment of the AGI grade started 72 hours post-
admission. In cases of disagreement between the two assessors, both were required to provide detailed justifications for
their scores. This process was conducted in the presence of an associate chief physician or chief physician, who made the
final decision on the AGI grade or GIDS. All researchers involved underwent systematic training before the assessments
to minimize information bias. The results were kept confidential during the evaluation process to ensure objectivity.

Date collection

The remaining data were collected retrospectively from clinical electronic medical records and critical care flow sheets
within the first week of ICU admission. The collected baseline demographic and clinical data included patients” age, sex,
previous chronic illnesses, the primary reason for ICU admission, and whether the patient had undergone abdominal
surgery prior to ICU admission. Laboratory tests recorded on the day of admission included blood platelet count, C-
reactive protein, blood glucose, albumin, lactate, and procalcitonin. Additionally, the study documented whether enteral
nutrition was initiated within 48 hours of ICU admission and the occurrence of sepsis, acute kidney injury, and
mechanical ventilation (MV) support during the ICU stay. APACHE II and sequential organ failure assessment (SOFA)
scores were assessed daily, noting the highest values within the first 24 hours and the first week of admission. The
primary outcome was 28-day mortality, defined as all-cause mortality within 28 days of ICU admission. Secondary
outcomes included the length of stay in the ICU and days on MV. For patients discharged alive before 28 days, follow-up
for primary outcomes was conducted via telephone.

Statistical analyses

Quantitative variables with a normal distribution are presented as mean * SD and were analyzed using the student’s ¢-
test. In contrast, quantitative variables that are not normally distributed are represented as median (interquartile range)
and were analyzed using the Mann-Whitney test or the Kruskal-Wallis test, depending on the data. Categorical variables
are expressed as absolute numbers and percentages and were analyzed using the y? test or Fisher’s exact test, as
appropriate. Kappa statistics were applied to evaluate inter-rater reliability. Univariate analyses were initially conducted
to identify risk factors associated with 28-day mortality. Variables with a P value of less than 0.2 in these analyses were
included in the multivariate logistic regression to assess the impact of GI dysfunction on 28-day mortality. The ROC
curve and the area under the ROC curve (AUC) were used to compare the effectiveness of four scoring systems-the GIDS,
AGI grading system, SOFA score, and APACHE II score-in predicting 28-day mortality. Differences between the AUCs of
two curves were evaluated using DeLong’s test. Further univariate analyses, stratified by the severity of GI dysfunction,
were performed to examine the relationship between AGI grade or GIDS and disease severity. A P value of less than 0.05
was considered statistically significant. Data analysis was conducted using IBM SPSS software (version 26.0, SPSS,
Chicago, IL, United States).

RESULTS

Patients’ characteristics

A total of 251 individuals admitted to the ICU from January 1, 2023, to March 31, 2024, were screened. Of these, 73
patients were excluded; the specific numbers and reasons for exclusion are detailed in the flow diagram (Figure 1).
Consequently, 178 cases were included in the study. The inter-rater kappa values for GIDS and AGI grade assessments
were 0.802 and 0.771, respectively.
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Patients from the ICU
(n=251)

Exclusion (n = 73)
Age < 18 years (n=1)
APACHE 1I score < 10 (n = 3)
Stay in the ICU < 72 hours (n = 26)
Cessation of active treatment (n = 18)
Terminal malignancy (n = 7)
Inability to assess AGI grade or GIDS (n = 4)
Incomplete data (n = 14)

Patients included
(n=178)

L

AGI grade GIDS

AGI 0 AGII AGI II AGIII || AGIIV GIDS 0 GIDS 1 GIDS 2 GIDS 3 GIDS 4
(n=14)||(n=14)||(n=77)||(n=61) ||(n=12) || (n=19) || (n=55) || (n=70) || (n=22) || (n=12)

Figure 1 Inclusion flow diagram. ICU: Intensive care unit; APACHE II: Acute Physiology and Chronic Health Evaluation II; AGI: Acute gastrointestinal injury;
GIDS: Gastrointestinal dysfunction score.

The characteristics of the 178 patients are shown in Table 1. The median age was 76 years (IQR 67-83 years), with
60.67% being male. A total of 85 patients (47.75%) died within 28 days of ICU admission. The maximum GIDS, AGI
grade, SOFA score, and APACHE II score were significantly higher in the non-survival group compared to the survival
group during the first week of ICU admission (P < 0.001). Additionally, the maximum SOFA and APACHE II scores
within the first 24 hours of ICU admission were significantly higher in the non-survival group than in the survival group
(P <0.001 and P = 0.017, respectively). No difference in GIDS was observed between these two groups within the first 24
hours of ICU admission.

Multivariate logistic regression analysis for 28-day mortality

Variables with P values less than 0.2, including coronary heart disease, primary pulmonary pathology, albumin levels,
serum lactate, acute kidney injury, MV, SOFA score, APACHE II score, GIDS, and AGI grade, were selected for inclusion
in the multivariate logistic regression analysis (Table 2). This analysis used 28-day mortality as the dependent variable.
Due to the high correlation between GIDS and AGI grade, these were incorporated separately into two different models
of the multivariate logistic regression to mitigate potential covariance issues (GIDS in model 1 and AGI grade in model 2).
Acute kidney injury, a component of the APACHE II score, was not included. In model 1, SOFA score (OR 1.32, 95%CI:
1.13-1.54; P < 0.001) and GIDS (OR 2.01, 95%CI: 1.25-3.24; P = 0.004) were identified as independent predictors of 28-day
mortality. In Model 2, SOFA score (OR 1.29, 95%CI: 1.11-1.52; P = 0.001) and AGI grade (OR 1.94, 95%CI: 1.12-3.38; P =
0.019) were also found to be independent predictors of 28-day mortality.

ROC curve analysis for 28-day mortality

The AUCs for predicting 28-day mortality based on the highest recorded values of GIDS and AGI grade were 0.785 and
0.779, respectively (Figure 2A and Table 3). Statistical analysis showed no significant difference in the predictive power of
these two scoring systems (Z = -0.26, P = 0.794). Compared to the GIDS (Z = -2.01, P= 0.045) and the AGI grade (Z = -2.43,
P =0.015), the SOFA score demonstrated a superior ability to predict 28-day mortality. The APACHE II score did not
show any predictive advantage over GIDS and AGI grade. The optimal cut-off value for GIDS was between 1 and 2
points, with a sensitivity of 87.06% and a specificity of 67.74%. For the AGI grade, the cut-off was between grades 2 and 3,
showing a sensitivity of 69.41% and a specificity of 84.95% (Table 3).

Combining the GIDS with the SOFA score significantly enhanced the predictive ability of GIDS for 28-day mortality (Z
=-2.93, P = 0.003). However, pairing it with the APACHE II score showed no such improvement (Z = -1.17, P = 0.244).
Similarly, integrating the AGI grade with the SOFA score significantly bolstered the AGI grade’s ability (Z =-3.21, P =
0.001), but combining it with the APACHE II score did not yield significant results (Z = -1.29, P = 0.198) (Figure 2B and
Table 3).

Characteristics of the patients according to the severity of GIDS and AGI grade

Following the ROC curve analysis, the maximum values of GIDS and AGI grade recorded within the first week of ICU
admission were converted into binary variables (Supplementary Table 4). In the GIDS 2-4 category, 28-day mortality was
71.15%, with a median SOFA score of 13 and a median APACHE II score of 24. For patients in the AGI grades III-IV
category, 28-day mortality rose to 80.82%, with median scores of 14 for SOFA and 26 for APACHE II. The duration of MV
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Characteristics All (n=178) Survivors (n =93) Non-survivors (n =85) Statistic Pvalue
Age, years 76.00 (67.00, 83.00) 75.00 (63.00, 83.00) 77.00 (68.00, 83.00) Z=-123 0.218
Male, n (%) 108 (60.67) 55 (59.14) 53 (62.35) x2=0.19 0.661
Pre-existing diseases
Diabetes mellitus, 7 (%) 56 (31.46) 30 (32.26) 26 (30.59) x2=0.06 0.811
Hyptertension, 7 (%) 95 (53.37) 46 (49.46) 49 (57.65) x2=120 0.274
Coronary heart disease, 1 (%) 40 (22.47) 17 (18.28) 23 (27.06) x>=1.96 0.161
Stroke, 11 (%) 25 (14.04) 16 (17.20) 9 (10.59) x2=1.61 0.204
Principal pathology
Cardiovascular, n (%) 16 (8.99) 7 (7.53) 9 (10.59) x2=051 0.476
Neurological, 1 (%) 16 (8.99) 10 (10.75) 6 (7.06) x2=0.74 0.389
GI/pancreatic/liver, n (%) 23 (12.92) 14 (15.05) 9 (10.59) x2=0.79 0.375
Pulmonary, n (%) 76 (42.70) 35 (37.63) 41 (48.24) x2=2.04 0.153
Renal, 1 (%) 13 (7.30) 8 (8.60) 5 (5.88) x2=049 0.486
Metabolic disorders, 1 (%) 6 (3.37) 3(3.23) 3(3.53) x2=0.00 >0.999
Heart rate’, beats/minute 98.47 +21.55 97.96 + 21.65 99.02 + 21.55 =-0.33 0.743
C-reactive protein’, mg/L 64.63 (23.67,138.11)  54.43 (18.23, 144.60) 82.74 (40.36, 132.42) Z=-119 0.235
Glucose', mmol/L 9.31 (7.08, 13.00) 8.97 (7.11,12.10) 9.42 (7.00, 14.65) Z=-048 0.629
Albumin’, g/L 28.20 (25.10, 32.03) 28.90 (25.80, 32.90) 27.20 (24.50, 29.30) Z=-273 0.006
Serum lactate', mmol/L 1.70 (1.20, 2.98) 1.60 (0.90, 2.40) 1.90 (1.30, 3.30) Z=-236 0.018
Procalcitonin’, ng/mL 0.68 (0.20, 2.81) 0.58 (0.18, 3.35) 0.78 (0.29, 2.45) Z=-0.89 0.373
Sepsis, 1 (%) 43 (24.16) 21 (22.58) 22 (25.88) x2=0.26 0.607
Abdominal surgery, 1 (%) 25 (14.04) 16 (17.20) 9 (10.59) x2=161 0.204
Acute kidney injure, 1 (%) 93 (52.25) 39 (41.94) 54 (63.53) x2=8.30 0.004
Mechanical ventilation, 1 (%) 145 (81.46) 63 (67.74) 82 (96.47) X2=24.27 <0.001
Start EN within 48 hours, 7 (%) 138 (77.53) 73 (78.49) 65 (76.47) x2=0.10 0.747
SOFA score’, points 7.00 (5.00, 11.00) 6.00 (4.00, 9.00) 9.00 (6.00, 11.00) Z=-445 <0.001
SOFA score’, points 11.00 (7.00, 15.00) 8.00 (6.00, 11.00) 14.00 (11.00, 16.00) Z=-828 <0.001
APACHE II score’, points 19.00 (15.00, 24.00) 18.00 (13.00, 22.00) 21.00 (16.00, 25.00) Z=-238 0.017
APACHE II score’, points 22.00 (17.00, 28.00) 18.00 (14.00, 22.00) 26.00 (23.00, 32.00) Z=-720 <0.001
AGI grade’, grade 2.00 (2.00, 3.00) 2.00 (1.00, 2.00) 3.00 (2.00, 3.00) Z=-6.85 <0.001
GIDS?, points 1.00 (0.00, 1.00) 1.00 (0.00, 1.00) 1.00 (0.00, 1.00) Z=-115 0.249
GIDS’, points 2.00 (1.00, 2.00) 1.00 (1.00, 2.00) 2.00 (2.00, 3.00) Z=-6.90 <0.001

1 Assessed within the first 24 hours of intensive care unit admission.

2Maximum values during the first 24 hours of intensive care unit admission.

3Maximum values during the first week of intensive care unit admission.

t: t-test; Z: Mann-Whitney test; x2: Chi-square test. GI: Gastrointestinal; EN: Enteral nutrition; SOFA: Sequential organ failure assessment; APACHE II:
Acute Physiology and Chronic Health Evaluation II; AGI: Acute gastrointestinal injury; GIDS: Gastrointestinal dysfunction score.

showed no statistically significant differences between the scales. Notably, patients in the GIDS 2-4 group and those in
AGI grades III-IV experienced shorter ICU stays compared to those in the GIDS 0-1 group (P = 0.006) and AGI grades 0-11
(P <0.001).
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Table 2 Multivariate logistic regression analysis with 28-day mortality

Model 1 Model 2
Variables

Pvalue OR (95%Cl) Pvalue OR (95%Cl)
Pre-existing disease-coronary heart disease 0.152 2.12 (0.76-5.92) 0.185 1.99 (0.72-5.53)
Principal pathology- Pulmonary 0.119 2.05 (0.83-5.05) 0.139 1.96 (0.80-4.76)
Albumin 0.609 0.98 (0.91-1.05) 0.733 0.99 (0.92-1.06)
Serum lactate 0.316 0.91 (0.77-1.09) 0.283 0.91 (0.76-1.08)
Mechanical ventilation 0.129 3.16 (0.72-13.95) 0.107 3.37 (0.77-14.77)
SOFA score' <0.001 132 (1.13-1.54) 0.001 1.29 (1.11-1.52)
APACHE II score' 0.070 1.08 (0.99-1.18) 0.058 1.09 (1.00-1.18)
GIDS' 0.004 2.01 (1.25-3.24) / /
AGI grade' / / 0.019 1.94 (1.12-3.38)

"Maximum values during the first week of intensive care unit admission.
SOFA: Sequential organ failure assessment; APACHE II: Acute Physiology and Chronic Health Evaluation II; AGI: Acute gastrointestinal injury; GIDS:
Gastrointestinal dysfunction score.

Table 3 Analysis of the receiver operating characteristic curve values of scoring systems in predicting 28-day mortality in critically ill

patients

Scoring system AUC P value 95%Cl \(/::It:ﬂ Sensitivity (%)  Specificity (%) VI PV+ (%)  PV-(%)
GIDS' 0.785 <0.001 0.720-0.851 1.5 87.06 67.74 0.548 71.15 85.14
AGT' 0.779 <0.001 0.713-0.845 25 69.41 84.95 0.544 80.82 75.24
SOFA' 0.859 <0.001 0.805-0913 9.5 87.06 67.74 0.548 71.15 85.14
APACHE II' 0.812 <0.001 0.749-0.875 215 81.18 70.97 0.521 71.88 80.49
SOFA +GIDS*  0.874 <0.001 0.822-0927 115 88.24 74.19 0.624 75.76 87.34
SOFA + AGI® 0.869 <0.001 0.816-0.921 125 85.88 75.27 0.612 76.04 85.37
APACHE I + 0.833 <0.001 0.774-0.892 235 81.18 74.19 0.554 74.19 81.18
GIDS’

APACHE II + 0.831 <0.001 0.771-0.890 235 84.71 69.89 0.546 72.00 83.33
AGI

"Maximum values during the first week of intensive care unit (ICU) admission.

2Maximum combination values during the first week of ICU admission.

AUC: Area under the receiver operating characteristic curve; YI: Youden index; PV+: Positive predictive value; PV-: Negative predictive value; SOFA:
Sequential organ failure assessment; APACHE II: Acute Physiology and Chronic Health Evaluation II; AGI: Acute gastrointestinal injury; GIDS:
Gastrointestinal dysfunction score.

DISCUSSION

In this study, we found that both GIDS and AGI grade during the first week of ICU admission were independent risk
factors for 28-day mortality. However, GIDS measured within the first 24 hours did not prove to be a reliable predictor.
The ability to predict 28-day mortality based on the maximum values of GIDS and AGI grade during the initial week of
ICU admission was comparable. The SOFA score demonstrated superior predictive accuracy compared to both GIDS and
AGI grade. The predictive effectiveness of GIDS or AGI grade was significantly improved when combined with the SOFA
score. Stratifying GIDS into categories of 0-1 and 2-4, and AGI grade into 0-II and III-1V, effectively identified disease
severity and predicted 28-day mortality.

GI dysfunction is frequently observed in ICU settings. One study noted a 59.1% prevalence of GI symptoms on the first
day of ICU admission[1]. Further investigations have shown that 88.13% of patients suffer from AGI within the first week
of their ICU stay[9], and another study reported that 86.7% of critically ill COVID-19 patients experienced AGI during
their ICU treatment[13]. In our study, the incidence of AGI within the first week of ICU admission was particularly high
at 92.13%, potentially linked to factors such as the median age of the patients (76 years), the inclusion of patients with GI,
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Figure 2 Receiver operating characteristic curves of gastrointestinal dysfunction score, acute gastrointestinal injury, sequential organ
failure assessment and Acute Physiology and Chronic Health Evaluation Il in predicting 28-day mortality. A: Maximum values of gastrointestinal
dysfunction score (GIDS), acute gastrointestinal injury (AGI), sequential organ failure assessment (SOFA) and Acute Physiology and Chronic Health Evaluation Il
(APACHE 1) during the first week of intensive care unit (ICU) admission; B: Maximum combination values of GIDS or AGI with SOFA and APACHE Il during the first
week of ICU admission. APACHE II: Acute Physiology and Chronic Health Evaluation II; AGI: Acute gastrointestinal injury; GIDS: Gastrointestinal dysfunction score;
SOFA: Sequential organ failure assessment.

pancreatic, or liver pathology (12.92%), and those undergoing post-abdominal surgery (14.04%). The diminished GI
reserves in older adults make them particularly vulnerable to even minor insults, leading to rapid emergence of
compensatory disorders[14]. Age is a known factor that increases the likelihood of GI symptoms[1].

A prospective study involving 276 patients found that the GIDS was effective in predicting 28-day mortality, both on
the first day and throughout the first week of ICU admission[12]. Our observations suggest that GIDS during the first
week of ICU admission, rather than within the first 24 hours, serves as an independent predictor. This finding may be
due to the delayed manifestation of GI symptoms, which are often secondary to the primary reasons for ICU admission.
A large-scale study with 1312 participants indicated that the proportion of patients experiencing at least two GI
symptoms progressively increased each day during the first week of ICU admission[1]. Similarly, a study of 150 critically
ill COVID-19 patients revealed that the incidence of GI symptoms was significantly higher on the fourth day compared to
the first day of ICU stay[15]. The limited treatment options available for GI dysfunction[16] and the inherent delays in the
effectiveness of interventions further underscore the importance of evaluating GI dysfunction throughout the first week
to more accurately assess disease severity.

According to the AGI grading system and the definition of FI established by the ESICM in 2012, the classification of
AGI grade III requires observing whether GI function can be restored after intervention, and the FI definition often
involves a 72-hour period of unsuccessful enteral feeding attempts. In this study, AGI was evaluated between 72 hours
and one week after ICU admission, with the highest AGI grade recorded reflecting the most severe level of GI
dysfunction. Consistent with previous research[7,9,17], our findings confirm a strong correlation between AGI grade and
28-day mortality.

To our knowledge, this is the first proposal that the predictive capacity for 28-day mortality using the maximum values
of the GIDS and AGI grade during the initial seven days of ICU admission is comparable. However, the AGI grade often
relies on subjective assessments and can be influenced by local feeding practices and management strategies[11,18]. As a
refinement of the AGI grading system, the GIDS incorporates more objective parameters and places less emphasis on FI.
In clinical practice, the GIDS is no more complicated than the AGI grading system, and its routine use in the ICU is highly
feasible due to its simplicity, clinical relevance, rapid assessment, standardization, ease of training, and integration with
existing scoring systems.

Since the GIDS and AGI grade reflect the status of multiple organ systems only partially and indirectly, compared to
the SOFA score, it follows that the SOFA score has greater predictive accuracy for 28-day mortality. The predictive
accuracy of both GIDS and AGI grade is significantly enhanced when combined with the SOFA score, rather than the
APACHE 1II score, likely due to the former’s superior predictive capacity for mortality as noted in previous studies[19,
20]. We found that the APACHE II score did not offer any statistically significant predictive advantage over GIDS and
AGI grade. Despite its frequent use in ICU settings, the APACHE II score’s key advantage is its ability to quickly assess a
patient’s initial condition. In contrast, the SOFA score focuses on dynamic monitoring of multiple organ systems,
providing a more comprehensive picture of the patient’s clinical course and status changes.

In critically ill patients, SOFA and APACHE II scores are widely used to evaluate illness severity and predict outcomes
[21-24]. The GIDS and AGI grades are less dependent on laboratory tests, allowing them to be performed quickly at the
bedside and enabling dynamic monitoring of patient status. Reclassifying AGI into two levels-AGI I and II (indicative of
self-limiting conditions and GI dysfunction) and AGI IIl and IV (representing GI failure and life-threatening conditions)-
effectively differentiates disease severity and short-term prognosis, a distinction not as apparent with the traditional four-
grade AGI classification[6,7]. Similarly, categorizing GIDS into two groups, GIDS 0-1 and GIDS 2-4, has proven effective
in identifying variations in disease severity and predicting 28-day mortality. Clinically, a GIDS score above 1 or an AGI
grade above 2 indicates a more severe condition and a higher risk of mortality within 28 days. The shorter ICU stay

gﬁ;@ WJG | https://www.wjgnet.com 4529 November 14,2024 | Volume30 | Issue42 |



Shen C et al. GIDS and AGI to predict mortality

observed in patients with severe GI dysfunction, compared to those with milder forms, may be attributable to the higher
mortality rates associated with more severe dysfunction.

Nevertheless, this study has several limitations. First, it is a single-center retrospective study with a relatively small
sample size, underscoring the need for a prospective study encompassing a larger cohort. Second, despite efforts to
minimize it, subjectivity remains in the application of the GIDS and AGI grading systems. Third, the primary outcome
measured was 28-day mortality; additional research focusing on longer-term outcomes, such as 60- and 90-day mortality,
is necessary. Finally, the study did not differentiate between primary and secondary GI dysfunction.

CONCLUSION

The GIDS and AGI grade during the first week of ICU admission were established as independent risk factors for 28-day
mortality in critically ill patients. Moreover, the ability to predict 28-day mortality based on the highest values of GIDS
and AGI grade during the first week of ICU stay was found to be comparable. However, the GIDS measured within the
first 24 hours of ICU admission did not reliably predict 28-day mortality.
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