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Supplement Table 56. Literature search strategy for KQ23: early versus delayed enteral nutrition in critically ill 

adult patients with sepsis

Category Search terms

Database PubMed, Cochrane Central, Embase, KoreaMed

Population (critically illness) OR (critical care) OR (intensive care units) OR (critically ill) OR (intensive  

care) OR (ICU) OR (sepsis) OR (septic)

Intervention (Enteral Nutrition) OR (enteral) OR (enteric) OR (EN) OR (feed) 

Publication year 2010. 01. 01 ~ 2025. 02. 28

Language English

Study types Randomized controlled trials, prospective comparative study, retrospective observational study

Supplement Table 57. Characteristics of studies evaluating early versus delayed enteral nutrition in critically ill 

adult patients with sepsis (KQ23)

Authors 
(year) 

Study 
population

Study design
Study protocol No of patients Outcome 

variableInter. Con. Total Inter. Con.
Liu, et al., 
2020 [358]

Patients with 
sepsis on MV

Prospective 
comparative 
study

EN within 48 
hr

EN after 48 
hr

53 25 28 MV days, 
ICU LOS, 
hospital 
LOS

Sun, et al., 
2019 [359]

Adult ICU 
patients 
diagnosed as 
sepsis

Randomized 
controlled 
trial

EN within 48 
hr

EN started 
on the 4th 
day

53 26 27 MV days, 
ICU LOS, 
28-day 
mortality

Jiang, et al., 
2020 [360]

Adult ICU 
patients with 
sepsis

Prospective 
comparative 
study

EN within 24 
hr

EN after 24 
hr

163 85 78 ICU LOS, 
hospital 
LOS, 28-
day 
mortality, 
Hospital 
mortality

Koga, et al., 
2018 [361]

Adult ICU 
patients with 
sepsis

Retrospective 
study

EN within 48 
hr

EN after 48 
hr

91 35 56 Hospital 
mortality

Sun, et al., 
2017 [362]

Adult septic 
patients who 
stayed ICU for 
more than 48 hr

Retrospective 
study

EN within 72 
hr

EN started 
on the 4th 
day

82 46 36 ICU LOS, 
28-day 
mortality

Patel, et al., 
2020 [366]

Medical ICU, at 
least 18 years of 
age with septic 
shock, MV 
within 24 hr of 
ICU adm.

Randomized 
controlled 
trial

EN within 24 
hr after 
randomizatio
n

EN withheld 
until 
vasopressor 
support 
stopped for 
at least 3 hr

31 15 16 Hospital 
mortality

Inter., intervention; Con., control; MV, mechanical ventilation; EN, enteral nutrition; ICU, intensive care unit;  

LOS, length of stay.
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Supplement Table 58. Literature search strategy for KQ24: nutritional therapy in critically ill adults with obesity

Category Search terms

Database PubMed, Embase, KoreaMed

Population (obese OR obesity) AND (ICU OR “intensive care unit” OR “critically ill” OR “critical care”)

Intervention (“early enteral nutrition” OR "delayed enteral nutrition" OR "timing of enteral nutrition" OR EEN 

OR EN) OR (hypocaloric  OR underfeeding OR “low calorie”  OR “reduced energy”)  AND 

(protein OR “high protein” OR “protein intake”)

Publication year 2010-01-01 to 2025-10-31

Language English or Korean

Study types Randomized controlled trials, prospective and retrospective cohort/observational studies 

Supplement Table 59.  Summary of studies evaluating nutritional therapy in critically ill adults with obesity 

(KQ24)

Study Design Participants Comparison Summary

Early 
EN

Harris et al., 2017 
[369]

Retrospective 
multicenter 
cohort (eICU-
Research 
Institute DB, 
2008–2015)

Adults ICU LOS 
>24 hr; entire 
cohort 
N=1,042,710; early 
EN subgroup 
N=74,771

Early EN = EN 
order placed ≤48 
hr after ICU 
admission 

In full cohort, classic BMI–mortality 
pattern (higher risk at BMI <25 and 
≥50). In early-EN subgroup, BMI–
mortality differences attenuated 
(e.g., BMI 35–39.9 with lower risk 
vs. 25–29.9). Suggests early EN may 
blunt BMI-related outcome gaps; not 
a direct early vs. delayed EN trial.

Pardo et al., 2023 
[370]

Prospective 
multicenter 
cohort (69 
ICUs)

N=1,206 adult ICU 
patients 
(medical/surgical); 
overweight/obese 
patients included

Early nutrition 
support = start of 
EN and/or PN 
within 48 hr of 
ICU admission 
vs. no early 
nutrition (>48 hr)

Overweight/obese patients had lower 
uptake of early nutrition. 
Energy/protein target attainment was 
low (≈50% and ≈33%, respectively). 
GI intolerance to EN was common.

Ramya et al., 
2024 [371]

Single-center 
prospective 
observational 
study 

Critically ill obese 
adults per WHO-
Asian criteria; MV 
within 48 hr; ICU 
stay ≥3 days. 
N=140

Early EN (≤12 hr) 
after ICU 
admission (n=71) 
vs. Late EN (>12 
hr) (n=69)

Early EN: shorter MV, ICU LOS, 
hospital LOS; no mortality 
difference. Day-3 target attainment 
slightly higher; baseline severity 
similar.

Borel et al., 2014 
[375]

Multicenter 
retrospective 
cohort

Adult ICU on MV; 
N=3,257 (obese 
n=663)

Framework: time 
to first feeding 
from intubation 
day; day 1/2/3 vs. 
later (time-
dependent Cox)

Obesity independently associated 
with delayed feeding. In obese 
subgroup, no adjusted association 
between start day and 30-day 
mortality.

Zaragoza-García 
et al., 2023 [376]

Prospective 
nationwide 
multicenter 
cohort (69 
ICUs)

MV ≥48 hr, EN 
observed for 7 
days; N=319 
(includes obese; 
BMI >35 mostly 
excluded)

Not an early vs. 
delayed study 
(analyzed EN 
delivery days 3–7 
vs. ICU-AW)

ICU-AW 68.9%; not independently 
linked to energy/protein intake. In 
obese, overfeeding more frequent 
and protein underdelivery common; 
GI intolerance low.

IC
Energy 
Protein

Tweel LE et al., 
2024 [372]

RCT Post-hoc 
(EFFORT 
Protein)

425 critically ill 
obese patients

High (≥2.2 g/kg) 
vs. Usual (≤1.2 
g/kg) Protein

High protein (≥2.2 g/kg) did not 
improve time to discharge or 
mortality; potential harm signal 
observed in patients with BMI ≥40.

Charles EJ et al., 
2020 [373]

RCT Post-hoc 30 obese surgical 
ICU patients

Hypocaloric vs. 
Eucaloric feeding

Hypocaloric feeding did not improve 
outcomes and showed a trend toward 
higher infection rates (79% vs. 
46%), possibly due to insufficient 
protein intake (~1.0 g/kg).


