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Multiple organ dysfunction – scoring

Organ system Definition of dysfunction
Cardiovascular Vasoactive drugs
Respiratory Oxygenation
Neurological Glasgow Coma Scale
Renal Creatinine and urine output
Liver Bilirubin
Hematological/coagulation Platelet count

Vincent JL et al. SOFA score.
Intensive Care Medicine 1996;707-710

“The gut was felt to be very important, but 
too complex and therefore abandoned”



Gastrointestinal functions

¤ Functioning motility 1 = prerequisite for absorption
¤ Mixing = segmental contractions without propulsion
¤ Propulsion = peristaltic contractions (incl. relaxation in-between)
¤ Reservoir via sphincters and segmental contractions 

¤ Functions
¤ Digestion and absorption (energy intake)
¤ Endocrine
¤ Immunological
¤ Barrier

1. Boron WF, Boulpaep EL. Medical physiology. Saunders 2012



GI Symptoms and outcome

Total Survivors Nonsurvivors P-value
Absent peristalsis 542 (41.3) 300 (30.3) 241 (75.3) <0.001
Bowel distension 139 (10.6) 77 (7.8) 62 (19.4) <0.001
GI Bleeding 97 (7.4) 53 (5.3) 44 (13.8) <0.001
Large GRV* 298 (22.7) 210 (21.2) 88 (27.5) 0.013
Vomiting 501 (38.2) 370 (37.3) 131 (40.9) 0.139
Diarrhoea 184 (14.0) 135 (13.6) 49 (15.3) 0.251

¤ Univariate Analysis, number of patients (percentage)

• * GRV total per 24h
• None of the GI symptoms is an independent predictor of mortality

Reintam A et al. Acta Anaesthesiol Scand. 2009;53(3):318-24



¤ Intra-abdominal pressure (IAP)
¤ Assessment of the abdominal compartment
¤ Numerical, reproducible
¤ Associated with mortality (depending on severity of IAH)
¤ Association with GI function unclear

An addition to GI symptoms

IAP <12 mmHg IAP ≥ 12 mmHg
Vomiting / Regurgitation 28% 49%
GRV >500 ml / day 11% 22%
Feeding intolerance 16% 25%

Reintam Blaser et al. Crit Care Res Pract. 2011:982507



GIF score 2008 

Feeding intolerance = enteral feeding 
stopped because of GI symptoms

Reintam A et al. Crit Care 2008;12:R90
Reintam A. Dissertationes Medicinae Universitas Tartuensis 150; 2008

Points Description

0 “normal” function

1 Enteral feeding <50% of needs

2 Feeding intolerance OR
intra-abdominal pressure ≥ 12 mmHg

3 Feeding intolerance AND
intra-abdominal pressure ≥ 12 mmHg

4 Abdominal compartment syndrome (intra-
abdominal pressure >20 mmHg (with new 
or worsening organ dysfunction)



Definition of feeding intolerance

¤ Large gastric residual volume (GRV) 2,3,4

¤ >200 ml/6h -> increased GRV 

¤ >500 ml/6h -> cessation of EN 

2. McClave S. 2016;40(2):159–211
3. Reintam Blaser A. Int Care Med 2017;43(3):380–398 
4. Singer P. Clin Nutr 2019;38(1):48–79

1. Reintam Blaser A. Acta Anaesth Scand 2014;58(8):914–922

63/72 studies used gasrtic residual volumes to
define enteral feeding intolerance (EFI) 1



Rice TW. JAMA 2013;309:283-284

An Editorial announced an “End of an Era” for measurements 
of Gastric residual volumes after the study by Reignier et al. 
was published in JAMA 2013. 



<3 GI symptoms concomitantly

≥3 GI symptoms concomitantly

p<0.001 between the groups (Log-rank test)

Reintam Blaser A. Intensive Care Med 2013; 39(5):899-909

Coincident GI symptoms

= GI failure
(6-10% of ICU 
patients)

Padar M. J Crit Care 2019;52:103-108



DYSFUNCTION
NO FAILURE FAILURE

Visualization by J. Starkopf



AGI grading 2012

Reintam Blaser A et al. Intensive Care Med 2012;38(3):384-94

Acute Gastrointestinal Injury Description (consensus, not based on data)

AGI Grade I Risk to develop 
GI dysfunction

I = symptoms after an insult, self-limiting
 (e.g. vomiting or absence of peristalsis
postop.)

AGI Grade II GI dysfunction II = requires interventions, several/severe
symptoms

AGI grade III GI failure III = feeding intolerance persists/progresses 
despite interventions, worsening multiple 
organ failure

AGI grade IV Life-threatening 
GI failure

IV = dramatically manifested GI failure, 
immediately life-threatening

AGI Grading = subjective and descriptive

Despite that validated in several studies (increasing AGI 
grade is independently associated with mortality)

Zhang D. Medicine (Baltimore) 2018;97(43):e12970
Hu B. Crit Care 2017;21(1):188



DYSFUNCTION

NO FAILURE FAILURE

Reintam Blaser A et al. Clin Nutr 2021;40(8):4932-4940



Association of GI symptoms & biomarkers with mortality 
Univariate analyses 28-day mortality 90-day mortality

HR (95%CI) P-value HR (95%CI) P-value
Absent bowel sounds 2.44 (1.39; 4.28) 0.002 2.26 (1.34; 3.82) 0.002
Vomiting/regurgitation 1.28 (0.40; 4.15) 0.677 0.96 (0.30; 3.09) 0.941

Diarrhea 1.47 (0.69; 3.17) 0.320 1.44 (0.73; 2.86) 0.293
Abdominal distension 3.95 (2.35; 6.64) <0.001 3.88 (2.43; 6.20) <0.001
GI bleeding 0.94 (0.23; 3.81) 0.932 0.85 (0.21; 3.48) 0.821
GI paralysis 3.47 (1.79; 6.73) <0.001 3.52 (1.97; 6.31) <0.001
Large gastric residual volume 3.56 (1.66; 7.62) 0.001 2.97 (1.45; 6.07) 0.003
Intra-abdominal hypertension 1.42 (0.76; 2.65) 0.265 1.26 (0.72; 2.20) 0.411
Citrulline (continuous variable) 1.00 (0.97; 1.03) 0.861 1.00 (0.97; 1.03) 0.800
Citrulline below reference 0.94 (0.35; 2.51) 0.896 1.17 (0.50; 2.71) 0.717

I-FABP (continuous variable) 1 (1; 1) 0.088 1 (1; 1) 0.114
I-FABP above reference 2.95 (1.18; 7.38) 0.021 2.11 (0.88; 5.08) 0.096

Reintam Blaser A et al. Clin Nutr 2021;40(8):4932-4940I-FABP = intestinal fatty acid binding protein



Multivariate analysis with SOFA subscores
28-day mortality 90-day mortality

Variable Hazard ratio (95% 
CI) P-value Hazard ratio (95% 

CI) P-value

Absent bowel sounds 1.34 (0.78; 2.32) 0.287 1.28 (0.77; 2.13) 0.349
Vomiting/Regurgitation 1.78 (0.57; 5.59) 0.321 1.25 (0.39; 4.04) 0.704
Oral Intake 0.33 (0.17; 0.64) 0.001 0.38 (0.22; 0.66) 0.001
Diarrhea 1.33 (0.60; 2.93) 0.482 1.37 (0.69; 2.72) 0.367
Abdominal Distension 1.71 (0.92; 3.16) 0.090 1.77 (1.03; 3.03) 0.038
GI bleeding 1.04 (0.20; 5.44) 0.960 0.97 (0.19; 4.89) 0.972
GI Paralysis/Ileus 1.86 (0.87; 4.00) 0.111 2.20 (1.15; 4.19) 0.017
GRV over 200 1.54 (0.68; 3.48) 0.300 1.25 (0.58; 2.71) 0.565

Reintam Blaser A et al. Clin Nutr 2021;40(8):4932-4940



A single symptom/sign is not sufficient

TRUE Positive

No bowel sounds detected AND

patient has GI dysfunction and EFI

FALSE positive 

No bowel sounds detected BUT

patient does not have GI dysfunction/EFI

FALSE negative 
Bowel sounds heard BUT

patient has GI dysfunction and EFI

TRUE negative

Bowel sounds heard AND

patient does not have GI dysfunction/EFI

GI dysfunction present GI dysfunction absent

Positive test 
Bowel sounds absent

Negative test 
Bowel sounds present

EFI = enteral feeding intolerance

EN should not be
withheld

EN should be applied carefully or even withheld
(depending on other signs and symptoms)



Gastrointestinal Dysfunction Score (GIDS)
0 points 1 point 2 points 3 points 4 points

No  symptoms 
OR

one of the following 
with oral intake 

Two 
of the 

following

≥ 3 symptoms of 
score 1 OR 

up to two of the 
following

≥ 3 of the 
following

One 
of the 

following

- Absent bowel 
sounds
- Vomiting
- GRV > 200 ml
- GI paralysis/ileus
- Abdominal 
distension
- Diarrhoea (not 
severe)
- GI bleeding without 
transfusion
- IAP 12-20 mmHg

- No oral intake
- Vomiting
- Absent bowel 
sounds
- GRV >200 ml
- GI paralysis/ileus
- Abdominal distension
- Diarrhoea (not 
severe)
- GI bleeding without 
transfusion
- IAP 12-20 mmHg

- Severe 
diarrhoea 
- GI bleeding with 
transfusion
- IAP > 20 mmHg

- Prokinetic use
- GI paralysis/ 
dynamic ileus
- Abdominal 
distension
- Severe 
diarrhoea 
- GI bleeding with 
transfusion
- IAP > 20 mmHg

- GI bleeding 
leading to 
hemorrhagic
shock
- Mesenteric 
ischaemia
- Abdominal 
compartment 
syndrome

Reintam Blaser A et al. Clin Nutr 2021;40(8):4932-4940



GIDS - independent impact on mortality

Multivariate Cox Model: SOFA subscores + GIDS

28-day mortality 90-d mortality
SOFA cardiovascular 1.15 (0.95; 1.41) 0.136 1.13 (0.95; 1.34) 0.162

SOFA respiratory 1.20 (0.92; 1.56) 0.167 1.25 (1.01; 1.54) 0.036

SOFA hematological 0.88 (0.65; 1.20) 0.422 0.89 (0.67; 1.18) 0.425

SOFA renal 1.48 (1.22; 1.80) <0.001 1.37 (1.14; 1.65) <0.001

SOFA hepatic 1.00 (0.72; 1.40) 0.994 1.05 (0.77; 1.43) 0.758

SOFA neurological 1.59 (1.30; 1.94) <0.001 1.58 (1.31; 1.89) <0.001

GIDS 1.48 (1.13; 1.92) 0.003 1.47 (1.15; 1.87) 0.001



P<0.001, Log rank test 

P<0.001, Log rank test 



Validation of GIDS?

the dysfunction but also its impact on mortality, an approach used
in the definitions of acute kidney injury [22] and acute respiratory
distress syndrome.

The AGI classification of patients into grades I-IV has been
shown to effectively predict mortality in some studies [23,24].
However, mortality only distinguishes between acute dysfunction
and acute failure (AGI I þ II, AGI III þ IV). In addition, the complex
assessment of AGI grade is not based on definite symptoms, but on
a subjective assessment of the patient's abdominal symptoms and
signs. On the one hand, this may be appropriate when treating
patients with multiple organ dysfunction. However, it allows
assessment of GI function to be affected by dysfunction of other
organs. In this study, the difference between AGI and GIDS is
remarkable with more than one fifth of GIDS 0e1 patients being
categorized into the AGI III-IV category. This may be due to the
subjective nature of AGI and its propensity to be influenced by
other organ dysfunctions. Notably, the small number of AGI III and
IV patients led us to combine them into this category. Patients with
worsening disease may be given higher GIDS than stable patients
with exactly the same GI symptoms, simply because it is often
impossible to distinguish which organ failure is causing the dete-
rioration of other organ functions.

Therefore, a definitive, readily available bedside score with
minimal subjectivity and maximum reproducibility for GI
dysfunction is warranted. GIDS were prospectively collected from
11 ICUs, 540 patients, and daily clinical data focused on the GI
symptoms [8]. The IAP, GRV, and the biomarkers citrulline and I-
FABP were also monitored. Cox models with time-dependent
scoring were used to analyze the correlation with 28-day and 90-
day mortality, a stratified method was used to evaluate the
model, and the risk factors associated with prognosis were deter-
mined. Unfortunately, the correlation between biomarkers and
prognosis was not confirmed in the study [8]. In this prospective
study, we confirmed that GIDS score can quantify GI dysfunction in
critically ill patients and has a good correlation with disease
severity and 28-day mortality.

4.1. Strengths and limitations

This is the first prospective assessment of the predictive power
of GIDS. GIDS, AGI scores, APACHE II scores, and SOFA scores were
assessed daily during the first seven days of ICU admission to
dynamically reflect changes in GI dysfunction and disease
severity. However, the current study had some limitations. First,
the sample size of our study was relatively small, especially for
patients with GIDS of 3e4. Second, without data on treatment
conditions and nutritional support methods, the risk of con-
founding cannot be adequately controlled. Third, the relative
subjectivity of GI symptom assessment is a weakness of GIDS.
Furthermore, it is important to understand that GIDS was devel-
oped for the assessment of GI dysfunction, but not for prediction
of mortality (or other outcomes). For outcome prediction, the
scores using admission data are available (APACHE II, SAPS II or
SAPS 3), and GIDS was not developed to exceed or improve their
accuracy. The idea of the original study by Reintam et al. [3] was
that GI dysfunction contributes to critical illness, and this is re-
flected by improved performance of the original SOFA score when
GI subscore (GIDS) is added. Finally, because the study was con-
ducted at two centers in China, generalization to other ICUs may
be limited. Further evaluation of the association between GIDS
and patient outcomes requires prospective multicenter studies to
validate our results.

Table 3
Multi-factor regression analysis with 28-day mortality and GIDS.

OR (95% CI) P value

Age 1.025 (0.999; 1.052) 0.059
Principal pathology–Cardiovascular 3.0093 (1.097; 8.718) 0.033
Principal pathology–Neurological 0.828 (0.334; 2.052) 0.684
Principal pathology–Renal 1.443 (0.340; 6.131) 0.619
Principal pathology–Metabolic disorders 6.132 (0.993; 35.873) 0.051
GIDS group 2.946 (1.188; 7.307) 0.020
AGI 1.224 (0.668; 2.242) 0.513
APACHE II 1.051 (0.989; 1.117) 0.106
SOFA 1.082 (0.9626; 1.217) 0.191
Start enteral nutrition within 48 h 0.817 (0.375; 1.777) 0.610
Septic shock 1.053 (0.333; 3.328) 0.929
Sepsis 1.604 (0.708; 3.634) 0.258
Duration of mechanical ventilation, hours 1.003 (1.000; 1.005) 0.031

All variables except duration of mechanical ventilation are reported here for
admission day. GIDS, Gastrointestinal Dysfunction Score; AGI, acute gastrointestinal
injury; APACHE II, Acute Physiology and Chronic Health Evaluation II; SOFA,
Sequential Organ Failure Assessment.

Fig. 3. Receiver operating characteristic curves of SOFA, GIDS, and SOFA þ GIDS. (A) SOFA, GIDS, and SOFA þ GIDS on the first day of ICU admission; (B) Maximum SOFA, GIDS, and
SOFA þ GIDS within seven days of ICU admission.

X. Liu, Q. Wang, D. Yang et al. Clinical Nutrition 42 (2023) 700e705

704

Liu  X et al. Clinical Nutrition 42 (2023) 700e705 

GIDS 0-1 vs GIDS 2-4



Future
Planned in 2023-2024
¤ Define core set of daily monitoring of GI function in critically ill

¤ COSMOGI (Delphi process >200 panel members)

¤ Validate GIDS (together with epidemiology of dysphosphatemia)

¤ GUTPHOS (observational study with 1500 patients)

¤ SOFA 2.0 consensus process within ESICM

annika.reintam.blaser@ut.ee

Not yet planned in detail

¤ Test GIDS for management of GI dysfunction and guiding EN

www.cosmogi.site (Kaspar Bachmann)

http://www.cosmogi.site/


Summary
¤ The clinical score (GIDS) is far from perfect, but as good as it gets

¤ Performs similarly to AGI grading but with reduced subjectivity

¤ Includes upper and lower GI dysfunction

¤ Focused on motility, not directly GI function

¤ Includes GI symptoms that are subjective/observer-dependent

¤ Not externally validated (developed with the mortality outcome)

• Biomarkers so far not an option to build a score
• Biomarkers for (mal)absorption are warranted


