METHODS 
MEDLINE in OVID was searched for randomized controlled trials with the primary objective of investigating the effects of higher versus lower energy or protein dose in critically ill patients. We also included studies investigating timing of parenteral nutrition resulting in significant different energy and protein delivery between groups. Quasi-randomized trials or studies in elective surgical patients were excluded. Only ‘landmark’ and/or high-quality studies (e.g. those with a low risk of bias) were included in our summary table, in order to reduce study quality heterogeneity. The following information was summarized: sample size, type of population, baseline disease severity scores (including acute physiologic and chronic health evaluation II [APACHE II], simplified acute physiology score II [SAPS II], and sequential organ failure assessment [SOFA]), type of patients enrolled, duration of intervention, time to feeding target, use of indirect calorimetry (IC), energy and protein delivered per group, the differences in energy and protein delivered between groups (kcal/kg and g/kg), non-nutritional energy delivery, and ICU length of stay.

For studies that did not report energy or protein delivery per kilogram body weight, the mean energy or protein delivered per day was divided by the mean reported body weight. For studies that did not report the mean body weight, a mean body weight of 80 kg was assumed. Any primary and secondary outcomes that were significantly different between groups were summarized.

For studies investigating energy dose, we arranged the difference in energy delivered between groups (in kcal/kg) from lowest to highest difference (ranging from 5.4 to 14.8 kcal/kg) to determine the minimum differences in energy delivery between groups that will have an “effect” on patients’ outcomes.

For studies investigating protein dose, several important trials were summarized from our recent systematic review and meta-analysis.[1] The latest protein trial (PRECISe) was also summarized.[2] 

Supplement Table 1. Selected ‘landmark’ and/or high-quality trials investigating energy and protein dose in critically ill patients, arranged based on energy (kcal/kg) and protein (g/kg) differences between groups.
	Selected Trials investigating Energy Dose (year)
	N; Population
	i) APACHE II$
ii) SOFA$
iii) Medical$
	Days of Intervention
	Day Target Achieved
	IC
	Energy Target† 
	Lower Energy
	Higher Energy
	E. Diff kcal/kg
	Protein Target†
	Lower Protein
	Higher Protein
	P. Diff g/kg
	Non-Nutritional Energy?
	ICU LOS#
	Primary Outcome (bold) and Outcomes with Sig Diff (higher vs lower)

	PermiT[3] (2015)
	894; Fed ≤48h of ICU admit
	i) 21
ii) 9.8
iii) 75%
	≤14 d
	D2
	No
	40%-60% vs 70%-100% of calculated energy req.
	835 kcal/d 
(~10.6 kcal/kg/d)
	1299 kcal/d 
(~16.0 kcal/kg/d)
	5.4
	Both groups: 1.2-1.5 g/kg/d
	57 g/d 
(~0.72 g/kg/d)
	59 g/d 
(~0.73 g/kg/d)
	0.01
	Yes (Dex, Ppf)
	13 vs 13
	- 90-d mortality: =
- RRT incidence: ↑


	TICACOS Int[4] (2021)
	417; MV
	i) 22.4
ii) 7.1
iii) NR
	≤14d in ICU
	D3
	100%
	80-100% of IC vs 20-25 kcal/kg IBW/d
	1301 kcal/d 
(~16.3 kcal/kg/d)
	1746 kcal/d 
(~21.8 kcal/kg/d)
	5.5
	Follow energy target
	62.4 g/d 
(~0.78 g/kg/d)
	77.3 g/d 
(~0.97 g/kg/d)
	0.19
	Yes (Dex, Ppf)
	12.2 vs 13.1
	- Infection: =

	SPN[7] (2013)
	305, EN<60% on D3
	i) 23
ii) NR
iii) 55%
	D4-8 in ICU
	D4
	65%
	100% of measured/ calculated energy req. via EN+PN from D4 to D8 vs EN only
	D4-8: 20 kcal/kg/d
	D4-8: 28 kcal/kg/d
	8
	Both groups: 1.2 g/kg/ IBW/d
	D4-8: 0.8 g/kg/d
	D4-8: 1.2 g/kg/d
	0.4
	Yes (Dex, Ppf)
	13 vs 13
	- Nosocomial infection between D9-28: ↓ 
- Nosocomial infection between D1-28: =


	Early PN[6] (2013)
	1352; Short-term ineligible EN
	i) 21.5
ii) NR
iii) 37%
	~4d in ICU
	D2
	No
	100% of calculated energy req. by study da 3 via PN vs standard care
	~540 kcal/d 
(~6.8 kcal/kg/d)
	~1200 kcal/d 
(~15 kcal/kg/d)
	8.2
	Follow energy target
	~22 g/d 
(~0.28 g/kg/d)
	~47 g/d 
(~0.59 g/kg/d)
	0.31
	NR
	9.3 vs 8.6
	- 60-d mortality: =
- RAND-36 general health: ↑ ^
- Duration of MV: ↓ 
- Muscle wasting based on SGA: ↓


	TARGET[8] (2018)
	3957; MV
	i) 22.1
ii) NR
iii) 72.3%
	≤28 d
	D2
	No
	EM formula with energy density 1.5 kcal/ml vs 1.0 kcal/ml 
	19.6 kcal/kg IBW/d 
(1262 kcal/d)1
21.9 kcal/kg IBW/d 
(1407 kcal/d)2
	29.2 kcal/kg IBW/d 
(1863 kcal/d)1
30.1 kcal/kg IBW/d 
(1930 kcal/d)2
	9.6
8.2
	Follow energy target (EN formula with similar protein density)
	1.08 g/kg IBW/d 
(69.4 g/d)
-
	1.09 g/kg IBW/d 
(69.6 g/d)
-
	0.01
	-
Yes (Dex, Ppf, Citrate)
	17.4 vs 17#
	- 90-d mortality: =
- Regurgitation or vomiting: ↑
- Blood glucose level: ↑
- Lowest phosphate level: ↓

	EPaNIC[5] (2011)
	4640, NRS≥3
	i) 23
ii) NR
iii) 14.4%
	≤7d in ICU
	D3
	No
	100% of calculated energy req. via EN+PN starting D3 vs delayed PN until D8
	~7 kcal/kg/d
	~17 kcal/kg/d
	10
	Follow energy target
	14.2 g/d3
(~0.19 g/kg/d)
	47.2 g/d3 
(~0.62 g/kg/d)
	0.43
	NR
	3 vs 4
	- Duration of stay in ICU: ↑
- New infection: ↑
- Duration of MV: ↑
- Duration on RRT: ↑
- Duration of stay in hospital: ↑
- Blood glucose level: ↑
- Insulin requirements: ↑

	EAT-ICU[9] (2017)
	199; MV
	i) SAPS II: 48
ii) 8
iii) 43%
	≤7d in ICU
	D1
	100%
	100% of IC using EN + PN vs 25 kcal/kg/d (no PN until D7)
	1061 kcal/d 
(~15 kcal/kg/d)
	1877 kcal/d 
(~25 kcal/kg/d) 
	10
	1.5 g/kg/d, then 24-h urinary urea excretion vs follow energy target
	0.50 g/kg/d
	1.47 g/kg/d
	0.97
	Yes (Ppf)
	7 vs 7
	- SF-36 PCS score at 6-mo: =
- Blood glucose level: ↑
- Insulin requirements: ↑

	EDEN[10] (2012)
	1000; ALI, MV<72h
	i) APACHE III: 90
ii) NR
iii) 63%
	≤6d of MV
	D1
	No
	10-20 kcal/h vs 25-30 kcal/kg IBW/d of nonprotein calories
	~400 kcal/d 
(~4.7 kcal/kg/d)
	~1300 kcal/d 
(~14.9 kcal/kg/d)
	10.2
	Follow energy target vs 1.2-1.6 g/kg IBW/d
	NR
	NR
	NR
	NR
	14.4 vs 14.7#
	- 28-d ventilator-free days: =
- Regurgitation and vomiting: ↑
- Constipation: ↑
- Blood glucose level: ↑
- Insulin requirements: ↑

	NUTRIREA-3[11] (2023)
	3036; MV, on vasoactive therapy 
	i) SAPS II: 61
ii) 10
iii) 83%
	≤7d in ICU
	D2
	No
	6 vs 25 kcal/kg/d
	5.1 kcal/kg/d1
7.4 kcal/kg/d2
	19.9 kcal/kg/d1
22.0 kcal/kg/d2
	14.8
14.6
	0.2-0.4 vs 1.0-1.3 g/kg/d
	0.2 g/kg/d
	0.9 g/kg/d
	0.7
	Yes (Dex, Ppf)
	9 vs 10
	- Time to readiness for ICU discharge: ↓
- 90-d mortality: =
- Time to MV weaning: ↑
- Liver dysfunction: ↑ 
- Vomiting: ↑ 
- Diarrhea: ↑ 
- Bowel ischemia: ↑ 
- Blood glucose level: ↑ 
- Insulin requirements: ↑ 
- Lowest phosphate level: ↓

	Selected Trials investigating Protein Dose (year)*
	Population
	i) APACHE II$
ii) SOFA$
iii) Medical$
	Days of intervention
	Day Target Achieved
	IC
	Energy Target
	Lower Energy
	Higher Energy
	E. Diff kcal/kg
	Protein Target
	Lower Protein
	Higher Protein
	P. Diff g/kg
	Non-Nutritional Energy?
	ICU LOS#
	Primary Outcome (bold) and Outcomes with Sig Diff (higher vs lower)

	Nephroprotective[12] (2015)
	474; Expected ICU LOS ≥2d
	i) 20.2
ii) NR
iii) 66.4%
	≤ ICU DC
	D2
	No
	Not stated
	~960 kcal/d 
(~12 kcal/kg/d)
	~1200 kcal/d 
(~15 kcal/kg/d)
	3
	Max 2.0 g/IBW/d vs usual care
	~0.71 g/kg/d
	~1.67 g/kg/d
	0.96
	NR
	10.7 vs 11.6
	- Duration of renal dysfunction: =
- GFR in ICU: ↑ 
- Urine output in ICU: ↑ 

	EFFORT Protein[13] (2023)
	1301; MV with ‘high’ nutrition risk
	i) 21
ii) 9
iii) 82%
	≤28d in ICU
	D2
	No
	Follow published guidelines and avoid overfeeding
	13.2 kcal/kg/d
	14.7 kcal/kg/d
	1.5
	≥2.2 vs: ≤1.2 g/kg/d
	0.9 g/kg/d
	1.6 g/kg/d
	0.7
	Yes (Ppf)
	9.4 vs 10
	- 60-d time-to-discharge alive from the hospital: =
- Worse 60-d time-to-discharge alive and mortality in subgroup of patients with acute kidney injury and high organ failure score
- Urea level: ↑

	PRECISe[2] (2024)
	935; MV
	i) 22 (SAPS II: 48)
ii) 10
iii) 72
	≤90d in ICU
	D4
	No
	Follow protein target
	19 kcal/kg/d
	19 kcal/kg/d
	0
	1.3 vs 2.0 g/kg/d
	0.95 g/kg/d
	1.48 g/kg/d
	0.53
	Yes (Ppf)
	13 vs 14
	- 180-d EQ-5D-5L health utility score: ↓ 
- Duration of stay in rehabilitation facilities: ↑ 



[bookmark: _Hlk175212729]ALI: acute lung injury, APACHE II: acute physiologic and chronic health evaluation II, BG: blood glucose, D: day, Dex: Dextrose, DC: discharge, Diff: difference, E: energy, EN: enteral nutrition, EQ-5D-5L: EuroQol-5 Dimensions-5 Levels, GRF: glomerular filtration rate, Hosp: hospital, IBW: ideal body weight,  IC: indirect calorimetry, IBW: ideal body weight, ICU: intensive care unit, LOS: length of stay, MV: mechanical ventilation, NR: not reported, NRS: nutrition risk screening-2002, P: protein, RAND-36: RAND 36-Item Health Survey, Req: requirement, Ppf: propofol, RRT: renal replacement therapy, SAPS II: simplified acute physiology score II, SGA: subjective global assessment, Sig: significant, SOFA: sequential organ failure assessment.

Purple color: divide the mean delivery with the mean body weight to estimate the kcal/kg or g/kg.
Blue color: Weight was not reported. Assume mean body weight is 80kg – divide mean delivery with 80kg to estimate kcal/kg or g/kg
Red color: Harmful effects associated with higher nutrition delivery
Green color: Beneficial effects associated with higher nutrition delivery
*Full summary can be found in our recent systematic review.[1]
~ Estimated.
^ Not clinically meaningful
# Higher vs lower (reported as 28-day ICU-free days)
$ Control group data
† Please see table below for the detailed methods used to determine energy and protein targets
1Trial nutrition only (not including other sources of energy)
2Trial nutrition + other sources of energy
3Data obtained from Casaer et al. Am J Respir Crit Care Med. 2013;187(3):247-255



Additional information for Supplement Table 1: Methods used in determining energy and protein targets
	Selected Trials investigating Energy Dose (year)
	Energy target
	Protein target
	Dosing body weight 

	PermiT[3] (2015)
	· Mechanically ventilated & BMI<30: Penn State equation
· Mechanically ventilated & BMI≥30: 1992 Ireton-Jones equation
· Spontaneously breathing: 1992 Ireton-Jones equation
	· 1.2-1.5 g/kg/d
	· Different predictive equations were used for BMI < or ≥30

	TICACOS Int[4] (2021)
	· Intervention group: Measured by Indirect calorimetry
· Control group: 20-25 kcal/kg IBW/d (also measured by indirect calorimetry)
	· Follow energy target
	· IBW in control group (Method of calculation was not reported)

	EPaNIC[5] (2011)
	· Age >60: Female 24 kcal/kg IBW /d; Male 30 kcal/kg/d 
· Age ≤60: Female 30 kcal/kg IBW/d; Male 36 kcal/kg/d
*Maximum caloric goal for all patients: 2880 kcal/d

	· Follow energy target
	Formula for calculating IBW
· Female (kg): 45.5 + [0.91 x (height in cm – 152.4)]
· Male (kg): 50 + [0.91 x (height in cm – 152.4)]
Body weight adjustment
· If BMI<18.5: (IBW + Actual Body Weight) / 2
· If 27 ≥ BMI ≥ 18.5: IBW
· If BMI > 27: IBW x 1.2

	Early PN[6] (2013)
	· Harris-Benedict equation, allowing for stress factor, capped at 35 kcal/kg/d.
	· Follow energy target
	· If BMI≥30, ideal body weight is used (BMI =21)
· if BMI <17, a PN protocol designed to reduce the risk of refeeding syndrome was used

	SPN[7] (2013)
	· Measured by indirect calorimetry (65% of the patients)
· Female: 25 kcal/kg IBW/d
· Male: 30 kcal/kg IBW/d
	· 1.2 g/kg IBW/d
	· IBW (Method of calculation was not reported)

	TARGET[8] (2018)
	· Intervention: 1 ml/kg IBW/h (formula with 1.5 kcal/ml energy density)
· Control: 1 ml/kg IBW/h (formula with 1.0 kcal/ml energy density)
*Maximum target rate: 100 ml/h
	· 1 ml/kg IBW/h (both formulas have similar protein density, ~0.055 g/ml)
	Formula for calculating IBW
· Male (kg): 50 + 0.91 (height in cm - 152.4)
· Female (kg) = 45.5 + 0.91 (height in cm - 152.4)

	EAT-ICU[9] (2017)
	· Intervention group: indirect calorimetry at baseline and every other day until extubation or ICU discharge (100% of requirements from the first full trial day using EN + PN)
· Control group: 25 kcal/kg/d, increase gradually as tolerated (supplement PN on day 7)
	· Intervention group: 1.5 g/kg/d during admission, then 24-h urinary urea excretion. If plasma urea >20 mmol/L, reduce protein provision by 0.2 g/kg/d
· Control: follow energy target
	· Not reported

	EDEN[10] (2012)
	· Trophic feeding: 10-20 kcal/h
· Full feeding: 25-30 kcal/kg IBW/d of nonprotein calories
	· Trophic feeding: follow energy target rate
· Full feeding: 1.2-1.6 g/kg IBW/d
	· IBW (Method of calculation was not reported)

	NUTRIREA-3[11] (2023)
	· Low target: 6 kcal/kg/d
· Standard target: 25 kcal/kg/d

	· Low target: 0.2-0.4 g/kg/d
· Standard target: 1.0-1.3 g/kg/d
	· If BMI>30, use IBW at BMI 30
· If BMI <18.5, use corrected bodyweight = half of the sum of ideal and actual bodyweight

	Selected Trials investigating Protein Dose (year)*
	Energy target
	Protein target
	Dosing body weight 

	Nephroprotective[12] (2015)
	· Not stated
	· Intervention group: max 2.0 g/kg IBW/d 
· Control group: usual care
	· IBW (Method of calculation was not reported)

	EFFORT Protein[13] (2023)
	· The trial did not control for total energy dose; however, clinicians were encouraged to avoid overfeeding energy and use published guidelines in both groups.
	· Intervention group: ≥2.2 g/kg/d
· Control group: ≤1.2 g/kg/d

	· Use pre-ICU actual dry weight unless BMI >30, use IBW at BMI 25

	PRECISe[2] (2024)
	· Follow protein target. Both groups received isocaloric enteral formula with caloric density of 1.3 kcal/ml


	· Intervention group: 1.3 g /kg/d (enteral formula with 0.10 g of protein/ml)
· Control group: 2.0 g/kg/d (enteral formula with 0.06 g of protein/ml)
	· Use actual body weight unless BMI>27, use IBW at BMI 27


BMI: body mass index, IBW: ideal body weight




The following references are supplementing the content of the main manuscript: [14–19]
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