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Supplement Table 38. Literature search strategy for KQ15: target caloric intake during early parenteral nutrition 

in critically ill adult patients

Category Search terms

Database PubMed, Embase, Cochrane library

Population “critically ill” OR “intensive care unit” OR “intensive care” OR “ICU”

Intervention “hypocaloric  PN” OR “hypocaloric  parenteral  nutrition” OR “permissive underfeeding” OR 

“parenteral nutrition” OR “PN” OR “TPN”

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

Language English

Study types Randomized controlled trials, systematic reviews/meta-analyses, and observational studies

Supplement Table 39. Literature search strategy for KQ16: micronutrient and antioxidant supplementation in 

critically ill adult patients

Category Search terms

Database PubMed, Cochrane library, Embase, KoreaMed

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

Intervention Micronutrients OR trace elements OR vitamins OR antioxidants OR vitamin C OR vitamin D 

OR vitamin A OR vitamin E OR thiamine OR zine OR selenium

Comparator Placebo or standard care

Outcomes Mortality  (ICU,  hospital,  28/30  days),  infections  (nosocomial  infection,  blood  stream 

infection, pneumonia/ventilator associated pneumonia, acute kidney injury, renal replacement 

therapy, ICU/hospital length of stay, mechanical ventilation, SOFA

Language English or Korean

Search period 2010.01.01 ~ 2025.02.28
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Supplement Table 40. Characteristics of randomized controlled trials evaluating micronutrient and antioxidant 

supplementation in critically ill adults (KQ16)

Nutrients Author (year) Study population
Study design 

(RCT)
Study protocol No of patients

Inter. Con. Total Con. Inter.
Vit C (25) Duffy MJ (2015) 

[196]
Adults  undergoing  elective 
open  AAA  repair 
(perioperative ICU care)

Double blind IV AA 2g (single dose, intra-
op) 

NS 31 18 13

Zabet MH (2016) 
[197]

Surgical  ICU  patients  with 
septic  shock  (MAP  <65 
mmHg requiring NE)

Double blind IV AA 25 mg/kg every 6 hr 
for 72 hr (total 300 mg/kg 
over 3 days)

5% DW 28 14 14

Emadi N (2019) 
[198]

Adults  (50-80 years  old)  who 
had CABG surgery 

Double blind Vit  C  5  g  IV  +  5  g  in 
cardioplegic solution

NS 50 25 25

Fowler AA III 
(2019) (199]

Adult ICU patients with sepsis 
and ARDS requiring MV

Double blind IV Vit C 50 mg/kg q6h for 96 
hr (4 days)

5% DW 167 83 84

Wang D (2020) 
[200]

Adult  patients  undergoing 
cardiac surgery under CPB

Double blind Vit C IV 1 g administered at 
three  time  points  (total 
3g/day)

NS 70 37 33

Yanase F (2020) 
[201]

Adults  post-cardiac  surgery 
with vasoplegia

Double blind High-dose  IV Vit  C  (1.5  g 
q6h)

NS 50 25 25

El-Sherazy NH 
(2021) [202]

Critically  ill  adults  receiving 
vancomycin for ≥72 hr

Open label Oral  Vit  C 2 g twice daily 
(total  4  g/day)  plus  IV 
Vancomycin

None 41 20 21

Jamali Moghadam 
Siahkali S (2021) 
[203]

Adults hospitalized with severe 
COVID-19

Open-label IV Vit C 1.5 g every 6 hr for 
5 day (total 6 g/day)

SC 60 30 30

Mahmoodpoor A 
(2021) [204]

ICU  patients  with  severe 
pneumonia

Double-blind Vit  C  60  mg/kg/day  IV 
continuous infusion for  96 
hr

NS 80 40 40

Zhang J (2021) 
[205]

ICU-admitted  severe 
COVID-19 patients (18 -80)

Double-blind 
RCT

IV Vit C 12g q12h (total 24 
g/day IV x 7 days)

water 56 29 27

Kassem AB 
(2022) [206]

critically  ill  patients  with 
TRALI

Double blind AA 2.5 g IV q6h × 4 days 
(total 10 g/d for 96 hr)

NS 80 40 40

El Driny WA 
(2022) [207]

Sepsis requiring MV, age 18–
70

Double-blind 
RCT

Vit C 1.5g q6h IV for 4 days LD  Vit  C 
100 
mg/day 

40 20 20

Labbani-Motlagh 
Z (2022) [208]

Adults with moderate-to-severe 
COVID-19

Double blind IV Vit C 12 g/day × 4 days 5% DW 74 37 37

Lamontagne F 
(2022) [209]

Adults (≥18) in ICU with sepsis 
requiring  vasopressors,  ICU 
≤24 hr

Double blind IV Vit C 50 mg/kg q6h × 4 
days (max 16 doses)

5% DW or 
NS

863 434 429

Rosengrave P 
(2022) [210]

Adults  with  septic  shock  on 
≥0.06 µg/kg/min NE

Double blind IV Vit C 25 mg/kg q6h for up 
to 96h

5% DW 40 20 20

Wacker DA 
(2022) [211]

Adults  with  septic  shock, 
enrolled  within  24  hr  of 
vasopressor initiation

Double-blind IV Vit  C 1000 mg bolus + 
250  mg/hr  continuous  for 
96h

NS 124 64 60

Adhikari NKJ 
(2023) [212]

Adults  hospitalized  with 
confirmed  or  suspected 
COVID-19;  subgroups  of 
critically ill and non-critically 
ill

Harmonized 
RCTs  

IV Vit C: 50 mg/kg every 6 
hr for 96 hr (max 16 doses)

Placebo 1568 531 1037

Anstey MH 
(2023) [213]

ICU  patients  with  vasoplegic 
shock  requiring  >10  µg/min 
NE

Double blind IV Vit C 1.5 g q6h for up to 5 
days

NS 71 36 35

Belousoviene E 
(2023) [214]

 adult patients with sepsis and 
septic shock 

Double-blind Vit C 50 mg/kg IV q6h × 96 
hr

NS 23 11 12

Vijayaraghavan 
BK (2023) [215]

Adults  (≥18)  with  sepsis 
requiring vasopressors in ICU

Double blind IV Vit C (50 mg/kg q6h × 4 
days)

NS 30 14 16

Yanase F (2023) 
[216]

Adults  with  septic  shock 
admitted to ICU within 24 hr

Double blind AA 60g IV (30g over 1 hr + 
30g over 5 hr)

5% DW 30 15 15

Karadžić Kočica 
M (2024) [217]

Adult  cardiac surgery patients 
with ECC, post-op ICU

Single blind IV Vit C 200 mg/kg/day × 2 
days

NS 150 75 75

Li W (2024) [218] Adult ICU patients with septic 
shock

Double blind 150  mg/kg/day  Vit  C  ×  4 
days 

Water 38 18 20

Privšek M (2024) 
[219]

Adults  admitted  to  ICU  after 
OHCA

Double blind Vit C 1.5 g IV every 12 hr × 8 
doses (total 12 g)

NS 30 12 18

Zhao B (2025) 
[220]

Adults  with  MSAP  or  SAP 
within 72 hr of symptom onset

Double blind Vit C 200 mg/kg/day IV for 7 
days

NS 212 103 109

Se (11) Andrews PJ 
(2011) [221]

Adults  ICU  for  ≥48  hr,  with 
gastrointestinal  failure  and 
requiring PN

Double  blind 
factorial 

Se 500 μg/day IV (max 7d) PN without 
Se

502 251 251

Manzanares W 
(2011) [222]

ICU  patients  with  SIRS  and 
APACHE  II  ≥15,  expected 
MV >48 hr

Single blind S2 2,000 µg IV bolus + 1,600 
µg/day ×10 days

NS 31 16 15

Valenta J (2011) 
[223]

ICU patients with SIRS/sepsis, 
SOFA ≥ 5

Open label PN Se (< 75 ug) + Se 1000 μg 
day  1,  500  μg/day  x  ≤14 
days

PN  Se  (< 
75 ug)

150 75 75

Chelkeba L (2015) Adult  ICU  patients  with Single blind Se 2 mg bolus + 1.5 mg/day No Se 54 25 29


