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Supplement Table 19. Summary of clinical outcomes comparing post-pyloric versus gastric enteral nutrition in critically ill adult patients (KQ8)

Study 
(year)

Group
Total 
No

ICU 
mortalit

y (n)

In-hospital 
mortality 

(n)

28-day 
mortality 

(n)

30-day 
mortalit

y (n)

ICU LOS 
(day)

MV 
duration 

(day)

Hospital 
LOS (day)

VAP 
(n)

Pneumonia 
(n)

Aspiration 
(n)

Abdominal 
distention 

(n)

Feeding 
intolerance 

(n)

Vomiting 
(n)

Diarrhea 
(n)

Acosta-
Escribano, 
2010 [89]

Gastric 54 9 18±7 8.9±4 41±28 31 2 2 10 18 8

Post-
pyloric

50 6 16±9 7.3±4 38±24 16 0 0 3 14 4

Davies, 
2012 [90]

Gastric 89 12 12.7±8.9a 9.7±6.3a 27.4±21.1a 19 4 18 8 27 27

Post-
pyloric

91 13 12.5±8.6a 9.8±6.2a 28.8±26.1a 18 5 16 0 30 26

Huang, 
2012 [91] 

Gastric 51 17/48b 16.9±9.1

Post-
pyloric

50 20/48b 17.2 ±11.4

Friedman, 
2015[92]

Gastric 61 22 22 12±8.88a,c 7.71±7.59a 12 18 11

Post-
pyloric

54 20 20 10±10.37a,,c 5.77±6.85a 13 14 15

Wan,  2015 
[93]

Gastric 35 17.1 (1.0) 8.5 (0.5) 10d 14e 10

Post-
pyloric

35 12.2 (0.7) 5.2 (0.3) 0d 1e 9

Taylor, 
2016 [94]

Gastric 25 4 4 10±6.95c 4 5 2

Post-
pyloric

25 4 4 8.28±5.01c 2 3 0

Zhu,  2018 
[95]

Gastric 71 40 43 19.25±16.44a 15.1±15.6a 21.9±20.18a 18 33 29 4

Post-
pyloric

70 32 37 16.76±11.36a 12.09±8.81a 21.06±12.81a 8 18 12 6

O’Keefe, 
2023 [96]

Gastric 11 0 7f 19f 3

Post-
pyloric

14 3 18f 30f 5

ICU, intensive care unit; LOS, length of stay; MV, mechanical ventilation; VAP, ventilator-associated pneumonia.
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aMedian (interquartile range [IQR]); converted to mean (standard deviation) using Wan et al. (2014); bHospital mortality was reported for 48 patients in each group in the 

original study; the reasons for exclusion of the remaining participants were not clearly specified by the authors; cOutcome data not reported in the original trial publication but 

presented in the supplemental materials of the ESPEN 2019 guideline, which obtained the data directly from the study authors; dThese data were reported as aspiration 

pneumonitis; eThese data were reported as reflux; fValues are presented as medians without IQR.
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Supplement Table 20.  Summary of studies evaluating gastric residual volume-based monitoring, aspiration risk assessment, and non-feeding route-based preventive  

strategies in critically ill adult patients receiving enteral nutrition (KQ8)

Study (year) Design Participants Comparison Summary
Assessing the risk of aspiration
Sun, 2020 [87] Case control study Patients receiving 

nasogastric feeding
Aspiration prediction model 
development

Developed aspiration risk prediction model.

Bourgault, 2025 [88] Observational secondary 
analysis

Critically ill patients 
receiving enteral nutrition

Aspiration prediction model 
development

Developed and validated aspiration prediction 
models.

Non–route-based preventive strategies
Heyland, 2019 [PROMOTE trial] 
[97] 

Multicenter RCTs 120 critically ill patients 
with feeding intolerance

Ulimorelin group (n=62) vs. 
Metoclopramide group (n=58)

Ulimorelin group:
 Positive tracheal aspirate over the 5 days of 
treatment (33.9% vs. 31.0%),

 Incidence of ICU-acquired pneumonia (17.7% vs. 
19.0%)

%DPPs (percentage daily protein prescription) over 
5 days of treatment (median [Q1, Q3]) (82.9% 
[38.4%, 100.2%] vs. 82.3% [65.6%, 100.2%], 
P=0.49),

 Five-day rates of feeding success (67.7% vs. 
70.6%, p>0.05)

Elmokadem, 2021 [98] RCT 76 critically ill patients 
receiving enteral nutrition

Itopride group (n=38) vs. 
Metoclopramide group (n=38)

No infectious complications were reported in both 
groups. 

Itopride group:
 Percent of change in GRV% between day 1 and day 
7 (75.7±18.8 vs. 57.3±18.9, P=0.001),

 Increase in the ratios of received enteral nutrition 
feed volume, calories, and protein after the one-
week therapy (P=0.001, P=0.002, and P=0.01, 
respectively)

Rahat-Dahmardeh, 2021 [99] RCT 200 critically ill patients 
requiring mechanical 
ventilation and receiving 
enteral nutrition

Neostigmine group (n=100) vs. 
Metoclopramide group (n=100)

Neostigmine group:
 Incidence of VAP (2% vs. 3%, P=0.651)
Improvement of GRV (OR 2.45, 95% CI 1.60–3.76, 
P<0.001)

Lewis, 2016 [100] Systematic review and 
meta-analysis

Multiple RCTs Prokinetics group vs. Control 
group.

Prokinetics group:
Pneumonia (RR 1.00, 95% CI 0.76–1.32, P=0.57, 
I2=0%)

Feeding intolerance (RR 0.73, 95% CI 0.55–0.97, 
P=0.03, I2=0%)


