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4.2c Composition of Enteral Nutrition: High Protein vs. Low Protein

Question: Compared to a lower enteral protein intake, does a higher protein intake primarily through the enteral route (with similar calories between
groups) result in better outcomes in the critically ill adult patient?

Summary of evidence: There were 2 level 1 and 14 level 2 studies that compared the effect of a higher to a lower protein regimen primarily through
the enteral route. Clifton (1985) compared the high-protein formula Traumacal to the lower protein formula Magnacal in head injured patients. Mesejo
(2003) compared Isosource Protein to a slightly lower protein formula Novasource Diabet Plus in patients with BMI =30 and expected to be on EN
for 25 days. Zhou (2006) compared higher protein formula Fresubin 750 MCT to Nutrition Fibre in patients with acute severe stroke with GCS <12.
Rugeles (2014) compared a hypocaloric hyperprotein regimen to a standard regimen in medical ICU patients. Jakob (2017) compared a higher
protein formula Peptamen AF with Isosource Energy. Fetterplace (2018) compared the high protein formula Nutrison Protein Plus to the lower
protein formula Nutrison in medical and surgical ICU patients. Van Zanten (2018) compared a very high protein formula with a standard high protein
formula in mechanically ventilated medical and surgical ICU patients. Vega-Alava (2018) randomized patients to receiving whey protein supplement
or usual care in patients with acute respiratory failure requiring mechanical ventilation. Azevedo (2019) compared protein target of 2.0-2.2 g/kg/day
vs 1.4-1.5 g/kg/day in mechanically ventilated patients. Danielis (2019) compared a protein-fortified diet of 1.8 g/kg/day vs standard diet in
mechanically ventilated patients. Badjatia (2020) compared a combination of high protein (=1.76 g/kg/day) and neuromuscular electrical stimulation
(NMES) with standard care (no NMES and protein target 1.2-1.4 g/kg/day) in patients diagnosed with aneurysmal SAH. Bukhari (2020) compared
high protein polymeric (Peptisol) vs Oligomeric (Peptemen) formula. Chapple (2020) compared protein target of 1.2-2.0 g/kg/day (Nutricia Protein
Intense) vs <1.0 g/kg/day (Nutricia Protein Plus) in mechanically ventilated medical and ICU patients. Nakamura (2020) compared high (Peptamen
intense) vs medium (Glucerna REX) protein formula in medical and ICU patients without lower limb injury. Carteron (2021) compared semi-elemental
formula (Peptamen AF) vs polymeric formula (Sodalis HP) in brain injured patients with an initial GCS <8. Lastly, Dresen (2021) compared 1.8 vs 1.2
g/kg ideal body weight in mechanically ventilated patients that had stayed =10 days in the ICU and expected to stay in the ICU for 230 days.
Scheinkestel (2003) was excluded from this review because the average protein goals of the two groups did not differ (the control group’s protein
goal was 2 g/kg/d vs the intervention group’s protein goal was 1.5 g/kg/d x 2 days, 2.0 g/kg/d x 2 days and 2.5 g/kg/d x 2 days). The list of other
excluded studies can be found at the end of this document.

In 11 studies that reported weight-based nutrition delivery, the pooled mean protein and energy received in higher and lower protein groups
were 1.31+0.48 vs 0.90+0.30 g/kg and 19.9+6.9 vs 20.1+7.1 kcal/kg, respectively. (Note: this includes Ferrie (2015), see 9.5 PN: protein and amino
acids)
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Mortality: Twelve studies reported on mortality, though at different time intervals. The mortality time point was selected in the sequence of: 28-day,
hospital, ICU and other mortality. Overall, there was no effect on mortality (RR 0.90, 95% CI 0.71, 1.13, p=0.36, |2 heterogeneity=0%; Figure 1.1). No
significant differences were found for ICU mortality, hospital mortality, 28-day mortality and =60-day mortality (Figure 1.2-1.5)

Infections: Seven studies reported on infectious complications, which were not specified (Clifton 1985), hospital-acquired infection (Mesejo 2003,
Badjatia 2020), secondary infection (Jakob 2017), ventilator-associated pneumonia (Vega-Alava 2018), pneumonia (Carteron 2021), and Pneumonia
in ICU (Dresen 2021). No significant difference in infectious complications was found between groups (RR 1.05, 95 % CI 0.88, 1.25, p=0.59, 12
heterogeneity=0%; Figure 2).

LOS and Ventilator days: Twelve studies reported on ICU LOS. There was a trend towards shorter ICU LOS in the higher protein group (MD -0.95,
95% CI -1.97, 0.07, p=0.07, 12 heterogeneity=0%, Figure 3). Six studies reported on hospital LOS and no significant difference was detected
between groups (MD -0.01, 95% Cl -4.08, 4.06, p=1.00, 12 heterogeneity=32%, Figure 4). Nine studies reported on duration of mechanical
ventilation. Significant shorter duration of mechanical ventilation was found in the higher protein group (MD -0.73, 95% CI -1.39, -0.07, p=0.03, 12
heterogeneity=0%, Figure 5).

Muscle Outcomes: Four studies measured the thigh muscle. Fetterplace (2018) and Dresen (2021) measured the quadriceps muscle layer
thickness (rectus femoris + vastus intermedialis) using ultrasound. Badjatia (2020) measured thigh muscle volume using CT scan. Nakamura (2020)
measured femoral muscle volume using CT scan. The % of muscle loss per week were analyzed. High protein significantly attenuated muscle loss
by 3.37% per week (95% Cl -4.66, 2.07, p<0.00001, I2 heterogeneity=0%, Figure 6).

Quality of life Physical Measures: Three studies reported quality of life (QOL) physical measures; the reported measures were SF-36 physical
component summary (PCS) score at 3- and 6-month (Azevedo 2019), fatigue, lower extremity mobility and cognition outcomes based on the Neuro-
QoL questionnaires administered on post-bleed day 90 (Badjatia 2010), EQ-5D-5L score for mobility, self-care, usual activities, pain/discomfort,
anxiety/depression and the result of the EQ-5D-5L visual analogue scale (Chapple 2020); all at day 90. No significance difference between higher vs
lower protein groups were found (SMD 0.20, 95% Cl -0.12, 0.52, p=0.21, |2 heterogeneity=24%, Figure 7)

Discharge to rehabilitation facility: Three studies reported number of patients discharged to rehabilitation facility. No difference between groups
were found (RR 1.05, 95% CI 0.74, 1.50, p=0.77, |2 heterogeneity=0%, Figure 8)

Other: In the study by Clifton (1985), nitrogen balance was higher in the higher protein group but this was not statistically significant. Fetterplace
(2018) found no different in handgrip strength between group.
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Conclusions:
1) Higher protein delivery has no effect on mortality, infectious complications and hospital length of stay.
2) Higher protein delivery may be associated with shorter ICU length of stay.
3) Higher protein delivery is associated with shorter duration of mechanical ventilation
4) Higher protein delivery significantly attenuated muscle loss by about 3.4% per week
5) Higher protein delivery has no effect on quality of life physical function measures and discharge to rehabilitation facility.

Level 1 study: if all of the following are fulfilled: concealed randomization, blinded outcome adjudication and an intention to treat analysis.
Level 2 study: If any one of the above characteristics are unfulfilled.
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Table 1. Randomized Studies Evaluating Higher Protein vs. Low Protein Enteral Formula in Critically ill Patients

Study Population Methods Intervention
N (score)
C.Random: not sure
) Head injured patients ITT: yes 22% pro, 38 % CHO, 41 % fat, 1.5 Kcal/ml (Traumacal) vs. 14 % pro, 50 % CHO, 36 % fat, 2.0 Kcal/ml
1) Clifton 1985 A
Comatose for 24 hrs Blinding: no (Magnacal)

N=20

(8)

2) Mesejo 2003

EN=5 days, APACHE I 10-25, BMI=30, no kidney/liver failure

C.Random: yes
ITT: yes

Protein/Calorie/Fat (%): 22/49/29. CHO: 74g, Protein: 33g, Fat 20g. 1.22 kcal/ml (Isosource Protein) vs

N=50 Blinding: not clear Protein/Calorie/Fat (%): 20/40/40. CHO: 60g, Protein: 30g, Fat: 26.6g. 1.20 kcal/ml (Novasource Diabet Plus)
U]
C.Random: not sure
3) Zhou 2006 Acute severe stroke (within 5 days of stroke) with GCS <12. ITT: yes Fresubin 750 MCT, NPC:N = 100:1 (Protein: CHO: Fat: 20:45:35) vs
N=51 Blinding: no Nutrition Fibre, NPC:N=130:1 (Protein: CHO: Fat: 16:49:35)
(1)
) ) C.Random: yes
4) Rugeles Medical adul_t ICU patients ITT: no hypocaloric hyperproteic (15 kcal/kg, 1.7 glkg/d) x 7 days vs standard (25 kcallkg, 20% calories from protein).
2013 N=80 . . > .
Blinding: double However, energy received were not significantly different between groups
(1)
C.Random: not sure
5) Jakob 2017 Adult ICU pts, expected ICU LOS >5 days, needing EN for > 3 days ITT: yes EN formula with 94 g protein/liter; 25% calories from protein (Peptamen AF) vs
N=90 Blinding: double EN formula with 61 g protein/liter; 16% calories from protein (Isosource Energy)
1)
C.Random: yes
6) Fetterplace . . ) ) ITT: yes
2018 Medical and surgical ICU patients. Single centre. Blinding: single 1.5 g/kg/d x 15 days from high protein EN (Nutrison Protein Plus) vs 1.0 g/kg/d from standard EN (Nutrison)

N=60

(10) (level 1)

C.Random: yes

Very High Protein Formula (VHPF): : Per 100 ml contains 125 kcal, 10 g Protein (32%), 10.3g CHO (33%) and

7) van Zanten Medical and surgical ICU patients, Mechanically ventilated, BMI =25, ITT: yes 499 Fat (35%) vs
2018 N=44 Blinding: double Standard High Protein Formula (SHPF): Per 100 ml contains 125 kcal, 6.3 g Protein (20%), 14.2g CHO (45%)
(12) (level 1) and 4.99 Fat (35%)
C.Random: yes
8) Vega-Alava Acute respiratory failure requiring mechanical ventilation ITT: yes Peptamen + Beneprotein (whey protein supplement, give 3 serving/day, 6g protein serving = 18 g/day) vs
2018 N=40 Blinding: No Peptamen only
(10)
9) Azevedo Mechanical ventilated and expect to stay in ICU 22 days. C'Ran?.?.:.]? 'nr:)t sure Optimized calorie-high proteig nutritio_n: Use Ir.1direct.colometlry [IC] daily for the first 3 days, then IC every 2
2019 N=120 Blinding: no ays until day 10; Protein target: 2.0-2.2 g/kg/d vs
(5) Control group: 25 kcal/kg/d and 1.4-1.5 g/kg/d
C.Random: yes
10) Danielis Mechanical ventilated within 12h of admission and receiving EN or PN ITT: yes Protein-fortified diet: 1.8 g/kg/day vs
2019 N=40 Blinding: no Standard Diet

(7)
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" o Diagnosed with aneurysmal SAH, aneurysmal repair within 48 h of ictus, expected C.Random: not sure Neuromuscular electrical stimulation (NMES; two _30-m|nu.tes session/day) + high protein (=1.75 g/kg/day [=3g
) Badjatia neuro ICU stay >72h ITT: yes leucine/feeding]) vs
2020 N=25 Blinding: single Standard Care (No NMES + protein 1.2-1.4 g/kg/day)
@)
) . . ' A ) . C.Random: not sure
12) Bukhari Icu patlgntg with and W|thout_traum§t|c l?ram injury (EXCII.Jde. patlent_s with ITT: no High protein polymeric (Peptisol, 22.4% protein from total kcal) vs
A contraindication to EN and patients with diabetes or chronic kidney disease) L ) . o .
2020 N=33 Blinding: no Oligomeric (Peptamen, 16.2% protein from total kcal)
()
C.Random: yes . - . N .
13) Chapple Medical and surgical ICU patients. Mechanically ventilated ITT: no Protein target based on guidelines rec_o/rnrlr?%r;do}anon. 1'.2-?32/9/5&/8' lglgg/rmfla Protein Intense (1.26 kcal/ml, 100
2020 N=116 Blinding: double g protein/mi; 32% protein, 33% CHO, 35% faf)vs =
(16) Usual care: <1.0 g/kg/d: Nutricia Protein Plus (1.25 kcal/ml, 63 g protein/ml; 20% protein, 45% CHO, 35% fat)
C.Random: yes
14) Nakamura Medical and surgical ICU patients without lower limb injury ITT: no High protein: Peptamen Intense. Per 100 ml provide 100 kcal, 9.2g protein (whey), 3.7g fat, 7.5g CHO vs
2020 N=117 Blinding: single Medium protein: Glucerna REX. Per 100 ml provide 100 kcal, 4.2g protein (soy), 5.5 g fat, 9.7g CHO
(1)
C.Random: yes Semi-elemental group: Peptamen AF: 1.5kcal/ml; in 100ml: 9.4g protein (small peptides), 6.5g fat, 13.5g CHO
15) Carteron Brain injured with an initial GCS<8, expected mechanical ventilation>48h ITT: no ' o ' vs e i P
2021 N=195 Bllnd(|g)g: no Polymeric group: Sodalis HP: : 1.5kcal/ml; in 100ml: 7.5g protein, 5.8g fat, 17g CHO
: . - . C.Random: yes
16)Drosen | Mechanicaly veifaed, ovecome b hase (emodynaicnsabily et et 1o High proten: 1.8 g ideal body weightvs
2021 y P N=42 Y Y Blinding: single Standard protein: 1.2 g/kg ideal weight
()
C.Random: concealed randomization +: mean * standard deviation

AThis study has 3 groups: control (n=22), high-protein polymeric (n=19) and oligomeric group (n=14), the control group was excluded from the analysis.
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Functional, Quality of Life

. o . o . A
Study Mortality n(%) Infections n(%) Duration of Ventilation and Length Muscle Mass outcomes and Discharge
of Stays (n) and Strength (n) .
location (n)
Higher Protein Lower Protein | Higher Protein Lower Protein Higher Protein Lower Protein Higher Protein Lower Protein Higher Protein Lower Protein
1) Clifton 3-mo 3-mo Not specified Not specified
1985 110 (10) 110 (10) 3110 (30) 2110 (20) NR NR NR NR NR NR
. . Mv Mv
Hospital - Hospital-
2) Mesejo IcU IcU acquired acquired 9'41?693 24) 8'71?613 (26) AR NR AR NR
2003 7124 (29.2) 8/26 (30.8) infection infection 14.8£8.76 (24) 14.8£9.39 (26)
8/24 (33.3) 10/26 (38.5) OF0 OF
3) 7h 28-d 28-d
ou 7125 (28) 10/26 (38.5)
2006 904 904 NR NR NR NR NR NR NR NR
11/25 (44) 11126 (42.3)
4 Rugel MV MV
ugeles 8.5+4.6 (n=40) 9.744.9 (n=40)
2013 NR NR NR NR icu e NR NR NR NR
9.545.5 (n=40) 10.445.0 (n=40)
Mv Mv
6.2 (4.8-7.7) 7.0 (4.7:9.3)
2.8+2.6846) 4.1+3.05(44)
5) Jakob Secondary Secondary ICU ICU
NR NR infection infection 7.0(5.3-8.7) 10.0 (6.6-13.4) NR NR NR NR
2017 19/46 (41.3) 19/44 (43.2) 9.0:47.75(46) 11.4+10.4(44)
Hospital Hospital
31.0 (27.0-35.0) 36.0 (29.9-42.1)
21.7+12.45(46) 21.7+11.05(44)
QMLT loss at QMLT loss at
D15/ICUDC D15/ICUDC
v MV 182.73D:|%g5k(24)5 231.25ﬂ|]|2£;7k(23)E ?:cored Physliézsl ?:cored Phys|iéﬁ|
est g at est g at unction in unction in
6) 4 /gg-(%yzg 5 /gg'ﬁa& 871%3 (30) 7'01%3(30) awakening or awakening or Test Test
Fetterplace (13.3) (16.7) NR NR ICUDC orD15 | ICU DC or D15 68438 (9) 79834 (14)
60-day 60-day 10.6+8.3 (30) 91255 (30) 2016.1 (6) 2193 (16) Discharge to Discharge to
2018 4130 (13.3) 5130 (16.7) Hospital Hospital MRC score at MRG seore at hob foit hob foait
27.4419.0 (30) 18.8+10 9 (30) score a score a rehab facility rehab facility
awakening or awakening or 12/30 (40%) 13/30 (43%)
ICUDC or D15 ICUDC or D15
55+5.9 (7) 52+9.6 (14)
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28-day 28-day
2/22 (9.1) 3/22 (13.6) 1\ MV
2 42-day 42-day 10.0+8.7 (22) 7.4%54 (22)
van 3/22 (13.6) 3/22 (13.6) Icu Icu
Zanten 2018 ICU IcU NR NR 18.4£134 (22) 18.3£12.7 (22) NR NR NR NR
1122 (4.5) 222 (9.1) Hospital Hospital
Hospital Hospital 28.5+13.3 (22) 2824132 (22)
2/22(9.1) 3122 (13.6)
8) Vega- Not specified Not specified VAP VAP MV MV AR NR AR NR
Alava 2018 0/20 0/20 0/20 (0) 5/20 (25) 5.4 (no SD) (20) 7.45 (no SD) (20)
HGS atICU HGS atICU
ICU ICU Mv mv discharge, kg discharge, kg SF-36 PCS 3-mo | SF-36 PCS 3-mo
9) Azevedo 22/57 (38.5) 28163 (44.4) \R AR 9 (5-14) (57) 9 (5-14) (63) Male: 18 (15-25) | Male:235(13.7- | 93.6+126.1(55) | 85.2+110.6 (59)
2019 Hospital Hosp Icu ICU (15) 32.0) (14) SF-36 PCS 6-mo | SF-36 PCS 6-mo
26/57 (45.6) 29/63 (46.0) 21 (13-33) (57) 18 (10-35) (63) Female: 8 (2-17) | Female:14(7- | 92.0+1334(52) | 90.0+120.6 (58)
©) 22.5) (13)
10) Daniel MV MV
anielis Icu Icu 9.1+7.5¢(19) 9.3+4 65(21)
2019 219 (1) 7121 (33) NR NR IcU ICU NR NR NR NR
14.5+7.2(19) 16.0£6.5(21)
Modified Rankin | diied Rankin
Scale
D14: 4 (24) )
D90: 1(0-2) SIPP(B- )
CT mid-thigh CT mid-thigh SPPB D14:1(0-5)
11) Badjatia NR NR Hosp-acquired | Hosp-acquired Icu IcU cross-sectional | cross-sectional D14:2(0-7.8) D90: 9 (4-12)
infection infection 0 o D90: 12 (10-12)
2020 3112 (25) 6/13 (46) 187 (12) 2048 (13) area atrophy, % area atrophy, % D90 Short-form D90 Short-form
6.5¢4.1(12) 12.5+6.4 (1) NeuroQOL ~ NeuroQOL
N i) Fatigue: 41+28
i) Fatigue: 29+15 . )
" ) ii) Lower extremity
ii) quer extremity mobiliy:
T iii) Cognition: 31+12
12) Bukhar Icu ICU
ukhari Hospital Hospital 9.38+6.80 (13) 9.09+5.53 (11)
20201 719 (36.8) 314 (21.4) NR NR Hospital Hospital NR NR NR NR
18.38+9.51 (13) 24.73£14.29 (11)
ICU ICU 28-d MV free day 28-d MV free day D90 EQ-5D-5L D90 EQ-5D-5L
12/58 (21) 10/58 (17) 189 (58) 189 (58) @1 1)
13) Chapple 28-d 28-d R NR IcU IcU NR NR i) Mobility: i) Mobility: 2+1.3
2020 12/56 (21) 14/57 (25) 13+13 (58) 1418 (58) 22413 ii) Self-care:
90-d 90-d Hospital Hospital ii) Self-care: 1713
14/55 (26) 15/56 (27) 2421 (58) 2632 (58) 2+1.2 iii) Usual activities:
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jii) Usual 2113
activities: 2.5+1.3 iv) Pain or
iv) Pain or discomfort:
discomfort: 1.9£0.9
1.84£0.9 v) Anxiety/
v) Anxiety/ Depression:
Depression: 1.84£0.9
1.8+0.9 vi) VAS: 53+32
vi) VAS: 60+32 D90 Discharge to
D90 Discharge Rehab Facility
to Rehab Facility 6/41 (14.6%)
5/41 (12.2%)
MV MV FS_S-ICU IcU FS§-ICU IcCU
5.03.05(60) 5.9+3.15(57) : ;gsfggg?s) fés(‘;hsa?;
14) 5(265) 55(39) Barthel Index Barthel Index
28-d Survival 28-d Survival Icu Icu Femoral muscle | Femoral muscle Hospital Hospital
Nakamura 90.0% (n=60) 89.5% (n=57) NR NR 8.5+4.8¢(60) 9.6+5.1%(57) volume loss, % | volume loss, % discharge discharge
2020 |-7| (5-1't2)| H9 (6-1_t3)I 12.948.5 (60) 16.9+7.0 (57) 625 (0-91.25) 125 (1-93.75)
ospita ospita : ;
435+39.35(60) 50.4+35 6¢(57) Eoéfgc::;'l“a' EQ&?;:;ST”'
26.5 (18-58) 45.5 (18.25-75.75) 8 (5-14.5) 8 (5_149;
MV MV
15) 28 28d 10 (6-16) 11(6-17)
20/100 (20) 21/95 (22) Pneumonia Pneumonia 12+9%(100) 13+9%(95)
Carteron 60-d 60-d 471100 (47) 41195 (43) ICU ICU NR NR NR NR
2021 23/100 (23) 23/95 (24) 14 (8-21) 15 (10-23)
16+11£(100) 18+11£(95)
QMLT mid right, QMLT mid right,
mm mm
-0.19+0.13 -0.36+0.12
QMLT, mid left, QMLT, mid left,
Pneumonia in MVinICU MVinICU mm mm
Icu Pneumonia in 13724642h 1350+£1170h -0.18+0.10 -0.24+0.10
ICU IcU 19121 (90) ICU ~57.2+26.8d (21) ~56.3+48.8d (21) QMLT 2/3 right, QMLT 2/3 right,
16) Dresen 8/21 (38) 721 (33) Wound 17/21 (81) MV in study period | MV in study period mm mm NR NR
2021 28 28d infe:tlij:n in Wound infection 797+133h 758+191h -0.13+0.08 -0.28+0.08
2/21(9.5) 4/21(19.0) Icu inicu ~33.245.5d (21) ~31.6+8.0d (21) QMLT, 2/3 left, QMLT, 2/3 left,
1121 (52) 11/21 (52) ICU ICU mm mm
68+34d (21) 62+48d (21) -0.08+0.06 -0.21+0.06
Mean of all 4 Mean of all 4
measurements, measurements,
mm (daily mm (daily
changes) changes)
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-0.15+0.08 -0.28+0.08
Mean decrease Mean decrease
of all 4 of all 4
measurements measurements
in 28 days in 28 days
-3.4+1.8 mm -5.7£2.5 mm
(30.4+11.7%) (51.8+21.1%)
(19) (12)
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Figure 1. Mortality

1.1 Overall mortality

Higher Protein  Lower Protein Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% ClI
Clifton 1985 1 10 1 10 0.8% 1.00 [0.07, 13.87] 1985
Mesejo 2003 7 24 B 26 7.4% 0.95 [0.41, 2.22] 2003 —
Zhou 2006 7 25 10 26 B.4% 0.73 [0.33, 1.61] 2008& 1
Fetterplace 2018 4 30 5 30 3.6% 0.80 [0.24, 2.69] 2018 R —
van Zanten 2018 2 22 3 22 1.9% 0.67 [0.12, 3.61] 2018
Danielts 2019 2 19 7 21 2.6% 0.32 [0.07, 1.34] 2019
Azevedo 2019 26 57 29 63 35.1% 0.90 [0.67, 1.46] 2018 ——
Chapple 2020 12 56 14 57 11.6% 0.87 [0.44, 1.72] 2020 —
Nakamura 2020 ] &0 & 57 4.6% 0.95[0.33, 2.78] 2020 D
Bukharl 2020 7 19 3 14 3.0% 1.72 [0.54, 5.50] 2020 —
Dresen 2021 2 21 4 21 2.1% 0.50 [0.10, 2.44] 2021
Carteron 2021 20 100 21 95 1B.0% 0.90 [0.53, 1.56] 2021 ——
Total (95% Cl) 443 442 100.0% 0.90 [0.71, 1.13]
Total events 86 111 T
Heterogenelty: Tau® = 0.00; Chi = 448, df = 11 (P = 0.95); F = 0% 'b o1 0}1 i 1=0 100’

Test for overall effect: Z = 0.92 (P = 0.36) Favours Higher Protein Favours Lower Protein

10
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1.2 ICU mortality
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Higher Protein  Lower Protein Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% ClI
Mesejo 2003 7 24 B 26 12.9% 0.95 [0.41, 2.22] 2003 —_—
van Zanten 2018 1 22 2 22 1.7% 0.50 [0.05, 5.12] 2018
Azevedo 2019 22 57 2B 63 50.7% 0.87 [0.57, 1.33] 2019 ——
Danielts 2019 2 19 7 21 4.5% 0.32 [0.07, 1.34] 2019
Chapple 2020 12 58 10 58 16.3% 1.20 [0.56, 2.56] 2020 —
Dresen 2021 B 21 7 21 14.0% 1.14 [0.51, 2.58] 2021 —
Total (95% CI) 201 211 100.0% 0.91 [0.67, 1.24] &
Total events ” 52 a 62 o
Heterogenelty: Tay® = 0.00; Chi = 3.21 df = 5 {P = 0.67); F = OX li) o1 0’1 3 1%0 1001
Test for overall effect: Z = 0.60 (P = 0.55) Favours Higher Protein Favours Lowr Protein
1.3 Hosp mortality
Higher Protein  Lower Protein Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% ClI
van Zanten 2018 2 22 3 22 4.6% 0.67 [0.12, 3.61] 2018 '
Azevedo 2018 26 57 29 63 B5.8X 0.99 [0.67, 1.46] 2018
Bukharl 2020 7 19 3 14 0.6% 1.72 [0.54, 5.50] 2020
Total (95% CI) 98 99 100.0% 1.03 [0.72, 1.47]
Total events 35 35
Heterogenelty: Tay® = 0.00; ChE = 1.04, df = 2 (P = (.59); F = 0X bo1 0%1 i 1%0 100’

Test for overall effect: Z = 0.14 (P = .80}

Favours Higher Protein Favours Lower Protein

11
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1.4 28-day mortality

Higher Protein  Lower Protein Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% ClI
Zhou 2006 7 25 10 26 16.BX 0.73 [0.33, 1.61] 20086
Fetterplace 2018 4 30 5 30 7.2% 0.80 [0.24, 2.69] 2018
van Zanten 2018 2 22 3 22 3.7% 0.67 [0.12, 3.61] 201R
Chapple 2020 12 56 14 57 23.1% 0.87 [0.44,1.72] 2020 —_——
Nakamura 2020 ] &0 & 57 9.2% 0.95 [0.33, 2.78] 2020
Carteron 2021 20 100 21 85 35.8% 0.90 [0.53, 1.56] 2021 —
Dresen 2021 2 21 4 21 4.2% 0.50 [0.10, 2.44] 2021
Total (95% Cl) 314 308 100.0% 0.83 [0.60, 1.15] ﬂ
Total events 53 63
Heterogenelty: Tau® = 0.00; ChE = 0.74, df = & (P = 0.00); F = 0X 'b 1 052 055 i 2' g 105

Test for overall effect: Z = 1.12 (P = 0.26) Favours Higher Protein Favours Lower Protein

1.5 260-day mortality

Higher Protein Lower Protein Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% ClI
Clifron 1985 1 10 1 10  1.5% 1.00 [0.07, 13.87] 18985 '
Zhou 2006 11 25 11 26 25.7% 1.04 [0.55, 1.85] 2006
Fetterplace 2018 4 30 5 30 6.0% 0.80 [0.24, 2.69] 2018
Chapple 2020 14 55 15 56 26.0% 0.95 [0.51, 1.78] 2020
Carteron 2021 23 100 23 95 30.0% 0.95 [0.57, 1.57] 2021
Total (95% Cl) 220 217 100.0% 0.96 [0.70, 1.32]
Total events 53 55

Heterogenehty: Tau® = 0.00; ChE = 0.15, df = 4 (P = 1.00); F = 0X |

0.01 01 1 10 100
Test for overall effect: Z = 0.24 (P = 0.51) Favours Higher Protein Favours Lower Protein
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Figure 2 Infectious complications

Higher Protein

Lower Protein

Risk Ratio
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Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% ClI

Clifton 1985 3 10 2 10 1.2% 1.50 [0.32, 7.14] 1885

Mesejo 2003 B 24 10 26 5.3% 0.87 [0.41, 1.83] 2003

Jakoh 2017 19 4§ 19 44 12.7% 0.96 [0.59, 1.55] 2017 —_—

Vega-Alava 2018 0 20 5 20 0.4% 0.09 [0.01, 1.54] 2018 ¢

Badjatla 2020 3 12 & 13 2.3% 0.54 [0.17, 1.70] 2020

Dresen 2021 19 21 17 21  47.5% 1.12 [0.87, 1.43] 2021 —il—

Carteron 2021 47 100 41 95 30.6% 1.09 [0.80, 1.49] 2021 ——

Total (95% CI) 233 229 100.0% 1.05 [0.88, 1.25]

Total events N 99 o 100 a T

Heterogenehty: Tau® = 0.00; ChF = 5.84, df = & (P = 0.44); F = 0X b1 02 05 1 3 g 10

Test for overall effect: Z = 0.55 (P = 0.59} Favours Higher Protein Favours Lower Protein
Figure 3. ICU LOS

Higher Protein Lower Protein Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI

Mesejo 2003 14.8 B.76 24 148 9.39 26 4.1%  0.00 [-5.03, 5.03] 2003 —

Rugeles 2013 85 55 40 10.4 5 4) 195X -0.90 [-3.20,1.40] 2013 —=

Jakob 2017 8 77 46 114 10.4 44 7.2% -2.40[-6.19,1.39] 2017 —

Fetterplace 2018 106 B3 30 9.1 55 30 B.2X% 1.50 [-2.06, 5.06] 2018

van Zanten 2018 18.4 13.4 22 1B.3 12.7 22 1.7% 0.10 [-7.61, 7.81] 201B —_—

Daniells 2019 145 7.2 19 1§ 65 21 5.7% -1.50[-5.77,2.77] 2019 —_—

Chapple 2020 13 13 58 14 1R 58 3.2X -1.00[-6.71,4.71] 2020 —_—

Nakamura 2020 B.5 4.8 &) 9H& 5.1 57 32.1x% -1.10 [-2.90,0.70] 2020 —r

Bukharl 2020 D38 &8 13 9.09 5.53 11 4.3% 0.20[-4.64, 5.22] 2020 —

Badjatia 2020 1B 7 12 20 B 13 3.0 -2.00 [-7.BE, 3.88] 2020 —_— T

Dresen 2021 68 34 21 62 4B 21 0.2% 6.00 [-19.18, 31.16] 2021 >

Carteron 2021 1§ 11 100 18 11 95 10.9% -2.00 [-5.09, 1.09] 2021 —

Total (95% CI) 445 438 100.0% -0.95[-1.97,0.07] ¢

Heterogenehy: Tau® = 0.00; ChF = 3.78, df = 11 {P = 0.9B); F = 0X _io _io ) 1’0 2%0

Test for overall effect: Z = 1.83 (P = 0.07)

Favours Higher Protein Favours Lower Protein
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Figure 4. Hospital LOS

Higher Protein

Lower Protein

Mean Difference
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Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI

Jakob 2017 21.7 124 46 217 11 44 30.5% 0.00 [-4.84, 4.84] 2017 ——

van Zanten 2018 28.5 13.3 22 2B.2 13.2 22 18.0% 0.30[-7.53,8.13] 2018

Fetterplace 2018 274 1% 30 1BE 109 30 180X B.60 [0.76, 16.44] 2018

Nakamura 2020 435 393 &) 504 3548 57 7.7% -6.90 [-20.48, 6.68] 2020 ¢

Bukharl 2020 18.38 9.51 13 24.73 14.29 11 12.9% -6.35 [-1&.25, 3.55] 2020

Chapple 2020 24 21 58 26 32 58 13.0% -2.00 [-11.85, 7.85] 2020

Total (95% CI) 229 222 100.0% -0.01 [-4.08, 4.06] ’

Heterogenelty: Tau® = B.06; ChE = 7.34, df = 5 (P = 0.20); P = 32% 20 o 3 10 20

Test for overall effect: Z = 0.00 (P = 1.00} Favours Higher Protein Favours Lower Protein
Figure 5. Duration of Mechanical Ventilation

Higher Protein Lower Protein Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year 1V, Random, 95% ClI

Mesejo 2003 9.4 596 24 B.7 6.1B 26 3.8 0.70 [-2.67,4.07] 2003

Rugeles 2013 B.5 4.8 40 9.7 49 40 10.0% -1.20 [-3.2EK, 0.88] 2013 —

Jakob 2017 2B 286 486 4.1 3 44 32.1% -1.30 [-2.46, -0.14] 2017 ——

van Zanten 2018 10 B.7 22 74 54 22 2.4X 2.60 [-1.6B, 6.88] 2018

Fetterplace 2018 B.7 7.5 30 7 5 30 4.2% 1.70 [-1.53, 4.93] 2018

Dankelts 2019 8.1 75 19 93 486 21 2.8% -0.20[-4.10, 3.70] 2019

Nakamura 2020 5 3 &) 59 31 57 35.4Xx -0.90[-2.01, 0.21] 2020 —

Carteron 2021 12 8 100 13 ] 95 6.8% -1.00[-3.53,1.53] 2021 —

Dresen 2021 33.2 55 21 3186 B 21 2.5% 1.60[-2.55,5.75] 2021

Total (95% CI) 362 356 100.0% -0.73 [-1.39, -0.07] >

Heterogenelty: Taw? = 0.00; ChE = 7.74, df = § (P = 0.46); P = 0% =_10 _=5 ) 5 105

Test for overall effect: Z = 2.17 (P = 0.03}

Favours Higher Protein Favours Lower Protein
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Figure 6: Thigh muscle loss-per week
Higher Protein

Lower Protein

Mean Difference
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Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight 1V, Random, 95% Cl Year IV, Random, 95% CI
Fetterplace 2018 B.01 12.64 24 1488 12.37 23 3.3% -5.97[-13.12, 1.18] 201B
Nakamura 2020 8.03 5.95 60 11.83 4.9 57 43.2% -2.80 [-4.77, -0.B3] 2020 _—
Bad)atia 2020 3.25 2.05 12 §.25 3.2 13 3B8.4X -3.00 [-5.09, -0.91] 2020 —a—
Dresen 2021 76 293 15 1295 5.28 12 15.1% -5.35 [-8.69, -2.01] 2021 —_—
Total (95% CI) 111 105 100.0% -3.37 [-4.66, -2.07] <D
Heterogenehy: Tau = 0.00; ChF = 2.30, df = 3 (P = 0.51); F = OX = ) 3 10
Test for overall effect: Z = 5.09 (P < 0.00001) Favours Higher Protein Favours Lower Protein
Figure 7: Quality of Life Physical Function Measure
Higher Protein Lower Protein Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Azevedo 2019 836 126.1 55 B5.2 110.6 50 4B.1X% 0.07 [-0.30, 0.44] 2019 —  —
Bagdjatia 2020 80 B 12 73 27 13 13.5% 0.81 [-0.01, 1.63] 2020
Chapple 2020 2.2 1.3 41 2 1.3 41 3B.4% 0.15 [-0.28, 0.58] 2020 —
Total (95% CI) 108 113 100.0% 0.20 [-0.12, 0.52] ’
Heterogenehy: Tauw® = 0.02; ChF = 2.62, df = 2 (P = 0.27); F = 24X H =] 3 ] 5

Test for overall effect: Z = 1.24 (P = (.21}

Favours Lower Protein Favours Higher Protein
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Figure 8: Discharge to Rehabilitation Center

Higher Protein

Lower Protein

Risk Ratio

Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% ClI
Fetterplace 2018 12 30 13 30 34.4% 0.92 [0.51, 1.68] 2018 =

Bagjatia 2020 7 12 B 13 20.9% 0.95 [0.50, 1.80] 2020 =

Chapple 2020 17 44 13 44 35.7% 1.31 [0.73, 2.36] 2020 "

Total (95% CI) 86 87 100.0% 1.05 [0.74, 1.50]

Total events 36 34

Heterogenelty: Tau® = 0.00; ChE = .82, df = 2 (P = 0.66); ¥ = X 055 i '2

Test foroveralleffect Z = .20 (P = (.77}

Favours Higher Protein Favours Lower Protein
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