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The search strategy in this meta-analysis

A total of 1475 records searched from PUBMED:

1. (CCCCCceeeraett((Enteral Nutrition[MeSH Terms]) OR Enteral Feeding) OR Force Feeding)
OR Force Feedings) OR Tube Feeding) OR Gastric Feeding Tube*) OR Feeding Tube*) OR
Gastric Feeding) OR enteric feeding) OR enteral nutrition) OR enteric nutrition) OR intestinal
feeding*) OR intraintestinal feeding®) OR enteral) OR feeding*) OR diet*) OR dietary) OR
Trophic feed*) OR Permissive underfeeding) OR artificial feeding* (1514390 records)

2. (CCCOCrreeCeeCCt((Energy Intake[MeSH Terms]) OR Nutritional Status[MeSH Terms]) OR
Nutritional Support[MeSH Terms]) OR Hypocaloric nutrition) OR Energy intake) OR
Nutritional Support) OR caloric intake) OR Energy Intake) OR Nutritional Status) OR
Nutrition Status) OR dietary energy) OR nutrition* state) OR nutritional therap*) OR
nutrition*) OR underfed) OR underfeeding) OR underfeed) OR overfed) OR overfeeding) OR
overfeed (1944488 records)

3. (((((Critical Care[MeSH Terms]) OR intensive care[MeSH Terms]) OR Critical
Illness[MeSH Terms]) OR Intensive Care Units[MeSH Terms])) OR ((((((((Critical Care) OR
intensive care) OR Critical* illness) OR Intensive Care Unit*) OR ICU) OR ICUs) OR intensive
illness) OR critically ill) (440737 records)

4. #1and #2 and #3 (13909 records)

5. ((((((((Randomized Controlled Trial[MeSH Terms]) OR Random allocation[MeSH
Terms]) OR randomized controlled trials as topic[MeSH Terms]) OR Randomized controlled
trial*) OR Random allocation) OR randomized stud*) OR randomized trial*) OR Controlled
Clinical Trial*) OR randomized (997611 records)

6. #4 and #5 (2571 records)

7. #4 and #5 Sort by: Best Match Filters: Clinical Trial; Humans (1475 records)

A total of 2594 records searched from EMBASE:
1. 'enteral nutrition'/exp OR 'enteral nutrition' OR (enteral AND ('nutrition'/exp OR
nutrition)) OR 'enteral feeding'/exp OR 'enteral feeding' OR (enteral AND ('feeding'/exp OR
feeding)) OR 'force feeding' OR (('force'/exp OR force) AND ('feeding'/exp OR feeding)) OR
'force feedings' OR (('force'/exp OR force) AND feedings) OR 'tube feeding'/exp OR 'tube
feeding' OR (('tube'/exp OR tube) AND ('feeding'/exp OR feeding)) OR (gastric AND
('feeding'/exp OR feeding) AND tube*) OR (('feeding'/exp OR feeding) AND tube*) OR
'gastric feeding'/exp OR 'gastric feeding' OR (gastric AND ('feeding'/exp OR feeding)) OR
'enteric feeding'/exp OR 'enteric feeding' OR (enteric AND ('feeding'/exp OR feeding)) OR
'enteric nutrition'/exp OR 'enteric nutrition' OR (enteric AND ('nutrition'/exp OR nutrition))
OR (intestinal AND feeding*) OR (intraintestinal AND feeding*) OR enteral. feeding* OR diet*
OR dietary OR (trophic AND feed*) OR 'permissive underfeeding' OR (permissive AND
('underfeeding'/exp OR underfeeding)) OR (artificial AND feeding*) (1141771 records)
2. 'energy intake'/exp OR 'energy intake' OR ((‘energy’'/exp OR energy) AND intake) OR
'nutritional status'/exp OR 'nutritional status' OR (nutritional AND status) OR 'nutritional
support'/exp OR 'nutritional support' OR (nutritional AND ('support'/exp OR support)) OR
Docnueut qomuiosaea vou uib:w' dagygerg et rier pItr i e OR (rypoeatorics AN Besf prrtrition’exp OR nutrition)) OR 'caloric
intake'/exp OR 'caloric intake' OR (caloric AND intake) OR 'nutrition status'/exp OR
'nutrition status' OR (('nutrition'/exp OR nutrition) AND status) OR 'dietary energy'/exp OR
'dietary energy' OR (dietary AND ('energy'/exp OR energy)) OR (nutrition* AND ('state'/exp
OR state)) OR (nutritional AND therap*) OR underfed OR 'underfeeding'/exp OR
underfeeding OR underfeed OR overfed OR 'overfeeding'/exp OR overfeeding OR overfeed
(967826 records)
3. ‘critical care'/exp OR 'critical care' OR (critical AND ('care'/exp OR care)) OR (intensive
AND (‘care'/exp OR care)) OR (critical* AND (‘illness'/exp OR illness)) OR 'intensive
care'/exp OR 'intensive care' OR (intensive AND ('care'/exp OR care) AND unit*) OR icu OR
icus OR 'intensive illness' OR (intensive AND ('illness'/exp OR illness)) OR 'critically ill'/exp
OR ‘critically ill' OR (critically AND ill) (1721445 records)
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4. #1and #2 and #3 (38254 records)
5.  #4 AND 'randomized controlled trial'/de (2594 records)

A total of 1070 records searched from Web of Science:

1. TS= (Enteral Nutrition) OR TS= (Enteral Feeding) OR TS= (Force Feeding*) OR TS=
(Tube Feeding) OR TS= (Gastric Feeding Tube*) OR TS= (Feeding Tube*) OR TS= (Gastric
Feeding) OR TS= (enteric feeding®) OR TS= (enteric nutrition) OR TS= (intestinal feeding*)
(302550 records)

2. TS= (intraintestinal feeding*) OR TS= (enteral. feeding*) OR TS= (diet*) OR TS= (dietary)
OR TS= (Trophic feed*) OR TS= (Permissive underfeeding) OR TS= (artificial feeding*)
(1415921 records)

3. #lor#2 (1660650 records)

4. TS= (Energy Intake) OR TS= (Nutritional Status) OR TS= (Nutritional Support) OR TS=
(Hypocaloric nutrition) OR TS= (caloric intake) OR TS= (Nutrition Status) OR TS= (dietary
energy) OR TS= (nutrition* state) OR TS= (nutritional therap*) OR TS= (nutrition*)
(2052294 records)

5. TS= (underfed) OR TS= (underfeeding) OR TS= (underfeed) OR TS= (overfed) OR TS=
(overfeeding) OR TS= (overfeed) (6391 records)

6. #4 or #5 (2054509 records)

7. TS= (Critical Care) OR TS= (intensive care) OR TS= (Critical* Illness) OR TS= (Intensive
Care Units) OR TS= (Intensive Care Unit*) OR TS= (overfeed) OR TS= (ICU) OR TS= (ICUs) OR
TS= (intensive illness) OR TS= (critically ill) (423441 records)

8. #3and #6 and #7 (13014 records)

9. TS= (Randomized Controlled Trial*) OR TS= (Random allocation) OR TS= (randomized
stud*) OR TS= (randomized trial*) OR TS= (Controlled Clinical Trial*) OR TS= (randomized)
(1327190 records)

10. #8and #9 (3303 records)

11. #10 Refined by: DOCUMENT TYPES: ( CLINICAL TRIAL ) (1070 records)

A total of 779 records searched from Cochrane Library:

1. MeSH descriptor: [Enteral Nutrition] explode all trees (1703 records)

2. (enteral nutrition):ti,abkw OR (Enteral Feeding):ti,abkw OR (Force Feeding*):ti,ab,kw
OR (Tube Feeding*):ti,ab,kw OR (Gastric Feeding Tube*):ti,ab,kw (5337 records)

3. (Feeding Tube*):ti,abkw OR (Gastric Feeding*):ti,abkw OR (enteric feeding*):ti,ab,kw
OR (enteral nutrition):ti,ab,kw OR (enteric nutrition):ti,ab,kw (6085 records)

4. (intestinal feeding*):tiabkw OR (intraintestinal feeding*):tiabjkw OR (enteral
feeding*):ti,ab,kw OR (diet*):ti,ab,kw OR (dietary):ti,ab,kw (70095 records)

5. (Trophic feed*):tiabjkw OR (Permissive underfeeding*):tiabjkw OR (artificial
feeding*):ti,ab,kw (820 records)

6. #1or#2or#3 or#4 or #5 (72803 records)

7. MeSH descriptor: [Energy Intake] explode all trees (4987 records)

8. (Hypocaloric nutrition):tiab,kw OR (Energy intake):tiabjkw OR (Nutritional
Support):tiab,kw OR (caloric intake):ti,abjkw OR (Nutritional Status):ti,abkw (20757
records)

wouws pb:y

g TR ot Status|Hiab, ki R "[dietaty’ efergy HiabkW OR (nutrition* state):ti,abkw
OR (nutritional therap*):ti,ab,kw OR (nutrition*):ti,ab,kw (33406 records)

10. (underfed):ti,abkw OR (underfeed*):ti,ab,kw OR (overfed):ti,ab,kw OR
(overfeed*):ti,ab,kw (186 records)

11. #7 or #8 or #9 or #10 (37823 records)

12. (Critical Care):ti,abjkw OR (intensive care):ti,ab,kw OR (Critical* illness):ti,ab,kw OR
(Intensive Care Unit*):ti,ab,kw AND (ICU):ti,ab,kw (32873 records)

13. (ICUs):ti,ab,kw OR (intensive illness):ti,ab,kw OR (critically ill):ti,ab,kw (9945 records)
14. #11 or #12 (34326 records)

15. ("randomized controlled trial"):pt (465593 records)

16. #6 and #11 and #14 and #15 (779 records)
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Table S1. The reasons for exclusion of 45 ineligible

studies
Reasons Studies
Irrelevant studies | Harvey/2014[s1]; Bauer/2000([s2]; Huschak/2005[s3];
with ineligible | Reynolds/1997[s4]; Ibrahim/2005[s5]; Chen/2006[s6];
comparisons (13 | Nguyen/2007[s7]; Montejo/2010[s8]; Acosta-Escribano/2010[s9];
trials) Reignier/2013[s10];
van Zanten/2014[s11]; Montejo/2002[s12]; Berg/2013[s13]
More than 70% of Desachy/2008[s14]; Huang/2012[s15]; Kagan/2015[s16];
daily caloric | Peake/2014[s17]; Schneider/2011[s18]; Heidegger/2013[s19];
requirements in both | Hsu/2009[s20]; White/2009[s21]; Singer/2011[s22];
groups (15 trials) Jakob/2017[s23]; Gonzalez-Granda/2018[s24]; Moreno/2014[s25];
Lu/2018[s26]; Caparrés/2011[s27];
Grau-Carmona/2011[s28]
Less than 70% of Montecalvo1992[s29]; MacLeod/2007[s30]; Qiu/2017[s31];
daily caloric | Charles/2014[s32]; Rugeles/2013[s33]; Taylor/1999[s34];

requirements in both
groups (8 trials)

Montecalvo/1992[s35]; Kearns/2000[s36]

No data on
proportion of daily
caloric intake to

Efremov/2017[s37]; Doig/2015[s38]

goal caloric

requirements (2

trials)

Retrospective studies | Hartl/2018[s39]; Song/2016[s40]; Arabi/2010[s41]
(3 trials)

Abstract without | Theodorakopoulou/2016[s42]; Norouzy/2013[s43]
full-text

(2 trial)

Ineligible patients (2
trials)

Hub: MM s[26A16L 62" GIA 03\0A\S0SR" LII2 CObA 12

Wischmeyer/2017[s44]: This study enrolled critically ill adult patients in the
ICU who received EN <60% estimated needs within 48 hours of ICU
admission, then the eligible patients were randomized to receive either EN or
PN + EN

Ridley/2018[s45]: This study enrolled ICU patients who received <80% of
estimated nutrition requirements from EN in the 24 hours prior to
wangdemization, thentheeligible patients were randomized to receive either
EN or PN + EN, moreover, patients in the PN + EN group had received PN as

the main source of nutrition
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Table S2. The detailed characteristics of all included trials

First author Design Sample Population Setting Body-mass index APACHE I1/111/SAPS 1l score Duration of Actual Protein delivery Daily caloric intake
/Publication  (location) size (kg/m?) (points) intervention calories (% target) (% target)
year hypocaloric  standard hypocaloric standard received hypocaloric  standard hypocaloric  standard
Allingstrup/20 Single-centre 199 Mechanically Mixed 22 (20-25) 22 (20-26) 48 (39-59) 47 (37-54) until  tracheal EN, and PN if 0.50 (0.29-0.69) 1061(745-1470)
17 (Denmark ) ventilated ICU patients  ICU extubation or need, and g/kg/day (33.3%) kcal/day (56.2%)
anticipated to stay in ICU discharge propofol 1.47 (1.13-1.69) 1877(1567-2254)
ICU for > 3 days g/kg/day (98.0%) kcal/day (90.7%)
Arabi/2011 Single-center 240 ICU patients expected Mixed 28.5+7.4 28.518.4 25.247.5 25.348.2 until discharge EN, and 47.5£21.2 g/day (65.2%) 1066.6+306.1  kcal/day
(Saudi to stay for >48 hours ICU from the ICU dextrose and  43.6+18.9 g/day (63.7%) (59.0%)
Arabia) propofol 1251.7+432.5  kcal/day
(71.4%)
Arabi/2015 Multi-centre 894 ICU patients  fed Medical 29.0+£8.2 29.7+8.8 21.0£7.9 21.0+£8.2 14 days or until EN, and 57+24 g/day (68%) 835+297 kcal/day
(Saudi Arabia enterally within 48 or ICU discharge, propofol, 59425 g/day (69%) (46%)
and Canada) hours after ICU  surgical initiation of oral  dextrose, and 1299467 kcal/day
admission ICU feeding, death, PN ifneed (71%)
or withholding
of nutrition
Braunschweig/  Single-centre 78 ICU patients with Medical 30.1£8.9 29.849.3 27.7£7.9 23.449.3 until  hospital EN,  propofol, 60.4+24 g/day (54.4%) 1221423 kcal/day
2015 (USA) acute lung injury or discharge dextrose, and 82423 g/day (76.1%) (55.4%)
surgical PN; oral dietary 1798+509 kcal/day
ICU was initiated (84.7%)
after extubation,
if allowed
Chapman/2018  Multi-centre 3957 ICU patients receiving Medical 29.3+7.9 29.2+7.7 22.1+8.5 22.0+8.3 28 days or until EN, and PN if 69.4+17.2 g/day (77%) 1262313 kcal/day
(Australia and invasive  mechanical or discontinued need, and 69.6+17.8 g/day (78%) (69%)
New ventilation and were surgical EN, died, or othersource 1863+478 kcal/day
Zealand ) about to commence ICU discharged from (103%)
EN, or had commenced ICU
EN within the previous
12 hours
Liu/2014 Single-centre 116 Septic patients in ICU  Surgical 22.65+3.72 20.34+3.80 21.98+7.60 20.43+5.74 unclear EN, and PN if unclear 4671.6+x1205.6  KkJ/day
DOCNWEUS qOMUI0S]Eq Lo puh:\\m\mﬂiﬁ\gjsa' QoA 03\0A\SOSR LMI2 cobA WPIL gs%stgesé\)?ﬁ é%ﬁﬁfzﬂi o} zp!ieﬁwweu; PA JUA WeqIy oL joLwsr 12 2puchA blopipiteq” nee d, and (6 6% )
stay in ICU >72 hours propofol and 5655.3+1373.0  kJ/day
glucose (100%)
Ma/2018 Single-centre 82 patients requiring  Mixed unclear 20.6+8.2 22.8+7.4 7 days EN, and PN if unclear 50% of daily caloric
(China) mechanical ventilation ICU need requirements
admitted to ICU 100% of daily caloric
requirements
Petros/2016 Single-centre 100 ICU patients needed Medical 28.6+6.5 27.1+6.8 30.5+8.5 27.7¢8.4 7 days EN, and PN if The daily protein dose in  11.3+3.1 kcal/kg/day
(Germany) for artificial nutrition ICU need hypocaloric group was (42.6%)



support for >3 days significantly lower than 19.7+5.7 kcal/kg/day
standard group  (75.5%)
(P<0.001)
Rice/2011 Single-center 200 ICU patients expected Medical 29.2410.2 28.249.4 26.9+8.1 26.9+6.6 6 days EN 10.9+6.8 g/day 300+149 kcal/day
(USA) to require mechanical ICU (unknow) (15.8%)
ventilation for > 72 54.4+33.2 g/day 1418+686 kcal/day
hours (unknow) (74.8%)
Rice/2012 Multi-centre 1000 Patients within 48 Medical 29.9+7.8 30.4+8.2 92428 90+27 until death, EN unclear approximately 400
(USA) hours of ALI onset or extubation, or kcal/day (25%)
who had received surgical day 6 approximately 1300
mechanical ventilation ICU kcal/day (80%)
for <72 hours
Rugeles/2016 Single-centre 120 ICU patients expected Mixed 2525 2525 13.5+6.4 13.7+6.8 7 days EN 1.3+0.3 g/kg/d (86.7%) 12.1£2.6 kcal/kg/day
(Colombia) to require EN through ICU 1.3+0.3 g/kg/d (86.7%) (48.4%)
nasoenteric tube for 19.2+4.3 kcal/kg/day
>96 hours (76.8%)

The data were presented as meant standard deviation or median (interquartile rang);
APACHE acute physiology and chronic health evaluation; SAPS Simplified Acute Physiology Score; ICU intensive care unit; EN enteral nutrition; PN parenteral nutrition.
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Table S3. The detailed data on clinical outcomes in all included trials

First author Short-term mortality  Long-term mortality Duration of ICU stay Duration of in-hospital Duration of MV Incident of Incident of GI
/Publication (death/total) (death/total) (days) stay (days) (days) hypoglycemia intolerance
year [mean+SD/median(IQR)] [mean+SD/median(IQR)] [mean+SD/median(IQR)] (events/total) (events/total)

hypocaloric ~ standard  hypocaloric ~ standard  hypocaloric standard hypocaloric  standard hypocaloric  standard hypocaloric  standard hypocaloric  standard
Allingstrup/2017 28-day mortality 90-day mortality

21/99 20/100  34/99 37/100  7(4-11) 7(5-22) 34(14-53) 30(12-53) — — 1/99 2/100 — —
Arabi/2011 28-day mortality 180-day mortality

22/120 28/120 38/116 52/117 11.748.1 14.5+£15.5 70.2£106.9 67.2£93.6 10.6£7.6 13.2+15.2 25/120 21/120 - -
Arabi/2015 In-hospital mortality 180-day mortality

108/447 123/445  131/438 140/436  13(8-21) 13(8-20)  28(15-54) 30(14-63) 9(5-15) 10(5-16)  6/448 7/446 97/448 117/446
Braunschweig/20 30-day mortality
15 6/38 16/40 — — 16.1+11.5 15.5+12.8  25.1(12.7-28) 25.1(12.3-28)  7(3-14) 6(4-10) 11/38 12/40 — —
Chapman/2018 In-hospital mortality 90-day mortality

470/1981  468/1967 505/1966  523/1948  10.6(4.9-28)  11(5-28)  25.1(12.7-28) 25.1(12.3-28)  8(3-28) 8(3-28) 28/1986 29/1971 309/1966  370/1959
Liu/2014 28-day mortality 60-day mortality

14/56 13/50 21/56 14/50 14.919.6 11.0+6.4 32.0+22.5 26.8+£7.0 11.0+8.2 8.416.3 — — — —
Ma/2018 28-day mortality Hours

7/40 8/42 — — 7.52+1.62 6.34+1.87 — — 162.4+20.4 153.5+£18.7 — — — —
Petros/2016 28-day mortality Hours

18/46 21/54 — — — — — — 254.5(155.5-686.3) 12/46 8/54 9/46 23/54

178.5(69.5-403.3)

Rice/2011 In-hospital mortality

22/98 20/102 — — 7(4-21.5) 7(4-18.7)  16(7-28) 11.5(7-28)  5.5%5.4 5.746.4 — — 26/98 40/102
Rice/2012 — — 60-day mortality

118/508 109/492  13.6(12.7-14.5) — — 13.1(12.2-14.1) — — 109/387 151/388
13.3(12.4-14.2) 13.0(12.1-13.9)

Rugeles/2016 28-day mortality

18/60 16/60 — _ 12(7.3) 10.5(8.0) — — 9(8.3) 9(8.3) — _ — —
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First author Incident of nosocomial Incident of pneumonia Incident of bloodstream

/Publication infection (events/total) (events/total) infection (events/total)
year hypocaloric standard hypocaloric standard hypocaloric standard

Allingstrup/2017  12/99 19/100 4/99 4/100 4/99 5/100
Arabi/2011 53/120 56/120 14/120 10/120 6/120 10/120
Arabi/2015 161/448 169/446 81/448 90/446 11/447 19/445
Braunschweig/20  8/38 5/40 — — — —
15
Chapman/2018 1658/1985 1662/1971 — — 221/1984 228/1971
Liu/2014 51/56 42/50 — — — —
Ma/2018 18/40 20/42 — — — —
Petros/2016 12/46 6/54 — — — —
Rice/2011 14/98 18/102 14/98 18/102 — —
Rice/2012 112/508 92/492 37/508 33/492 59/508 46/492
Rugeles/2016 — — — — — —

GI gastrointestinal; ICU intensive care unit; MV mechanical ventilation; SD standard deviation; IQR interquartile rang
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Figure S1. Forest plot of sub-analysis of trials stratified

based on the design type for the short-term mortality

Study
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RR relative risk.

DOCAIWSUE OMU|0IGE] oW Pib:wwww's|26A6L62" qgA 03\0A\S0SR™ LHI2 CObA 12 joL beleous)| niee” YUA fezWWI2210U O} fu12 qocriweus PA SUA WEQIT Ol [ouwsr 12 2pichA blopipirsq’

1 Favours standard feeding

12



Figure S2. Trial sequential analysis for the short-term

mortality
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Trial sequential analysis using random-effects model with an adjusted family-wise error rate
of 3.3%, power of 80%, for a relative risk reduction of 15% in control event proportion.
(panel A) In single-center trials, control event proportion of 25.0%, D% of 20% (the actual
measured D2 was 0%). The cumulative Z-curve cross no boundaries. The TSA-adjusted 95%
CI for an RR of 0.94 is 0.52 to 1.70. (panel B) In multi-center trials, control event proportion
of 24.5%, D2 of 13%, the cumulative Z-curve cross the futility area, but do not reach the
required information size of 5278 participants. The TSA-adjusted 95% CI for an RR of 0.97 is
0.86 to 1.10. RR relative risk; TSA trial sequential analysis.

13



Figure S3. Forest plot of sub-analysis of trials stratified
based on the design type for the incident of nosocomial

infection

Study Events, Events, Y

D RR (95% CI) Ireatment  Control Weight

Single—center

Allingstrup (2017) + I 0.64 (0.33. 1.24) 12/99 19/100 0.88
Arabi (2011) —— 0.95 (0.72, 1.25) 53/120 56/120 4.79
Braunschweig (2015) E + 1.68 (0.60, 4.70) 8/38 5/40 0.38
Liu (2014) —_—— 1.08 (0.94, 1.25) 51/56 42/50 14.53
Ma (2018) —_— 0.94(0.59, 1.51)  18/40 20/42 1.77
Petros (2016) + > 2.35(0.96, 5.76) 12/46 6/54 0.49
Rice (2011) 0.81 (0.43, 1.54) 14/98 18/102 0.95
Subtotal (I-squared = 24.8%, p = 0.240) <> 1.02 (0.85, 1.22) 168/497 166/508 23.79
Multi—center
Arabi (2015) —— 0.95 (0.80, 1.13)  161/448 169/446 11.23
Chapman (2018) * 0.99 (0.96, 1.02) 1658/1985 1662/1971  59.02
Rice (2012) T 1.18 (0.92, 1.51) 112/508 92/492 5.96
Subtotal (I-squared = 11.9%, p=0.322) <> 0.99 (0.94, 1.05) 1931/2941 1923/2909  76.21
Overall (I-squared =13.3%, p=0.320) <> 1.01 (0.95,1.07)  2099/3438  2089/3417  100.00
NOTE: Weights are from random effects analysis

vll74 Favours hypocaloric feeding 1 Favours standard feeding 5-I7f)

RR relative risk
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Figure S4. Trial sequential analysis for the

nosocomial infection
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Trial sequential analysis using random-effects model with an adjusted family-wise error rate
of 3.3%, power of 80%, for a relative risk reduction of 15% in control event proportion.
(panel A) In single-center trials, control event proportion of 32.7%, D2 of 56%. The
cumulative Z-curve cross no boundaries. The TSA-adjusted 95% CI for an RR of 1.02 is 0.49
to 2.12. (panel B) In multi-center trials, control event proportion of 66.1%, D2 of 76%, the
cumulative Z-curve cross the futility area and reach the required information size of 3575
participants. The TSA-adjusted 95% CI for an RR of 0.99 is 0.91 to 1.08. RR relative risk; TSA trial

sequential analysis.
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Figure S5. Funnel plots for evaluating publication bias of

included trials
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(Panel A) For the short-term mortality; (Panel B) For the incident of nosocomial infection.

Both funnel plots are visually symmetric, and the Begg's and Egger's tests reveals no
significant publication bias.

RR relative risk.
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Figure S6. Forest plot of meta-analysis for the long-term

mortality
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(panel A) Sub-analysis of trials with low or high risk of bias; (panel B) Sub-analysis of trials
received similar or different dose of protein; (panel C) Sub-analysis of single-center or

multi-center trials.
RR relative risk.
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Figure S7. Trial sequential analysis for the long-term

mortality
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Trial sequential analysis using random-effects model with an adjusted family-wise error rate
of 1.7%, power of 80%, for a relative risk reduction of 15% in control event proportion.
(panel A) In all included trials, control event proportion of 27.8%, D2 of 20% (the actual
measured D2 was 0%). The cumulative Z-curve cross the futility area and reach the required
information size of 5725 participants. The TSA-adjusted 95% CI for an RR of 0.95 is 0.83 to

anel B) In trials received similar dose of Bﬂ%ﬁ%ﬁg}xb&%&tml event proportion of 28.6%,
D2 of 19%, the cumulative Z-curve cross the futility area, but do not reach the required
information size of 5423 participants. The TSA-adjusted 95% CI for an RR of 0.93 is 0.82 to
1.05. (panel C) In single-center trials, control event proportion of 38.6%, D? of 45%. The
cumulative Z-curve cross no boundaries. The TSA-adjusted 95% CI for an RR of 0.91 is 0.26
to 3.16. (panel D) In multi-center trials, control event proportion of 26.8%, D2 of 20%(the
actual measured D2 was 0%), the cumulative Z-curve cross the futility area and reach the
required information size of 4810 participants. The TSA-adjusted 95% CI for an RR of 0.96 is
0.81 to 1.15. RR relative risk; TSA trial sequential analysis.

20



Figure S8. Forest plot of meta-analysis for the incident of

bloodstream infection

Study Events, Events, %

ID RR (95% CI) Treatment  Control Weight

High risk of bias

T
1
!
Allingstrup (2017) — 0.81(0.22,2.92) 4/99 5100 254
i
Arabi (2011) + : 0.60 (0.23, 1.60) 6/120 10/120 430
Arabi (2015) + ' 0.58 (0.28, 1.20)  11/447 19/445 749
Rice (2012) —E—o— 1.24 (0.86, 1.79)  59/508 461492 24.79

Subtotal (I-squared = 36.1%, p = 0.195) <:> 0.87(0.55,1.37) 80/1174  80/1157  39.13

Low risk of bias

Chapman (2018) ——— 0.96 (0.81, 1.15) 221/1984  228/1971 60.87
Subtotal (I-squared= %, p=") <:> 0.96 (0.81, 1.15) 221/1984  228/1971 60.87
1
‘
Overall (I-squared = 15.3%, p = 0.317) <t> 0.96 (0.78, 1.18) 301/3158  308/3128 100.00

NOTE: Weights are from random effects analysis

T . e y G T
224 Favours hypocaloric feeding | Favours standard feeding 4.47

Study Events,  Events, %

1D RR (95% CI) Treatment  Control ~ Weight
!

Trials received different dose of protein :
|

Allingstrup (2017) 0.81(0.22,2.92) 4/99 5/100 2.54

Subtotal (I-squared = %, p=") <::> 0.81(0.22,2.92) 4/99 SN0 254
1
1
'

Trials received similar dose of protein :
1

Arabi (2011) : 0.60(0.23, 1.60)  6/120 10/120 430
i

Arabi (2015) + ¥ 0.58 (0.28, 1.200  11/447 19/445 749

Chapman (2018) b — 096 (0.81,1.15) 221/1984  228/1971 60.87

Subtotal (I-squared =22.1%, p=0.277) C} 0.85(0.62,1.17) 2382551  257/2536 72.66
0
1
1
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|

Subtotal (I-squared =%, p=") -::O 124(0.86,1.79) 59/508 461492 24.79
1
i
!
T

Overall (I-squared = 15.3%, p=0.317) <> 0.96(0.78,1.18) 301/3158  308/3128 100.00
1
'

NOTE: Weights are from random effects analysis 1
L
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Study Events, Events, %

D RR (95% CI) Treatment  Control Weight

Single—center

Allingstrup (2017) + 0.81(0.22,292) 4/99 5/100 254
Arabi (2011) + 0.60 (0.23, 1.60)  6/120 10/120 4.30
Subtotal (I-squared = 0.0%, p=0.718) C 0.67 (0.31, 1.46)  10/219 15/220 6.85
Multi-center

Arabi (20135) + : 0.58 (0.28, 1.20)  11/447 19/445 7.49
Chapman (2018) —— 0.96 (0.81, 1.15)  221/1984 228/1971  60.87
Rice (2012) -—';-"—-0—_ 1.24(0.86, 1.79)  59/508 46/492 24.79

|
Subtotal (I-squared = 45.7%, p = 0.159) <> 098 (0.74, 1.30)  291/2939  293/2008 93.15
\
|
1
i
1
|

Overall (I-squared = 15.3%, p=0.317) <> 0.96(0.78, 1.18)  301/3158 308/3128  100.00

NOTE: Weights are from random effects analysis

224 Favours hypocaloric feeding | Favours standard feeding 447

(panel A) Sub-analysis of trials with low or high risk of bias; (panel B) Sub-analysis of trials
received similar or different dose of protein; (panel C) Sub-analysis of single-center or

multi-center trials.
RR relative risk.
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Figure S9. Trial sequential analysis for the incident of

bloodstream infection
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G Required information size is a Two-sided graph

Cumulative
Z-Score
] Trial sequential Required information size = 51349
8 monitoring boundary
for benefit
7
6=
£
3 5
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.
¢5 1
£
g
-9 34
£
Conventional boundary for benefit
= =" Fulility area
. Z-curve
T
5847 Number of

Conventional boundary for harm

Favours
Standard feeding
|
1

Trial sequential
monitoring boundary
for harm

Trial sequential analysis using random-effects model with an adjusted family-wise error rate
of 1.7%, power of 80%, for a relative risk reduction of 15% in control event proportion.
(panel A) In all included trials, control event proportion of 9.8%, D2 of 47%. The cumulative
Z-curve cross no boundaries. The TSA-adjusted 95% CI for an RR of 0.96 is 0.41 to 2.25.
(panel B) In trials received similar dose of protein, control event proportion of 10.1%, D2 of
72%, the cumulative Z-curve cross no boundaries. The TSA-adjusted 95% CI for an RR of
0.85 is 0.23 to 3.10. (panel C) In multi-center trials, control event proportion of 10.1%, D2 of
70%. The cumulative Z-curve cross no boundaries. The TSA-adjusted 95% CI for an RR of
0.98 is 0.31 to 3.08. RR relative risk; TSA trial sequential analysis.

Figure S10. Forest plot of meta-analysis for the incident

of pneumonia
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Study Events, Events, %

D RR (95% CI) Treatment Control Weight

1
Trials received different dose of protein !
'
|

Allingstrup (2017) > 1.01(0.26,3.93) 499 4/100 233
|
|

Rice (2011) + T 0.81(0.43, 1.54)  14/98 18/102 10.47
|

Subtotal (I-squared = 0.0%, p=0.772)

e 0.84(0.47,1.50)  18/197 2202 12580

Trials received similar dose of protein

Arabi (2011) 1.40(0.65,3.03)  14/120 10/120 723

> 096(0.70,1.33)  95/368 100/566 6621

Subtotal (I-squared = 12.9%, p=0.284)

unclear

Rice (2012) - 1.09(0.6%, 1.71)  37/508 33/492 20.99

= |

1

1

1

I

1

1

1
Arabi (2015) —_— 0.90(0.68,1.17)  81/448 90446 58.98

]

'

1

'

i

1

i

—_

i
<> 1.09(0.69, 1.71) 37508 33492 2099

Subtotal (I-squared =%, p=.)

Overall (I-squared = 0.0%, p =0.784) <> 0.96(0.78, 1.18) 15011273 155/1260  100.00
[
|
NOTE: Weights are from random effects analysis !
L
T T
255 Favours hypocaloric feeding | Favours standard feeding 3.93
Study Events, Events, %
1D RR (95% Cl) Treatment Control Weight
0
1
Single—center :
1
Allingstrup (2017) : > 1.01(0.26, 3.93) 4/99 4/100 233
1
Arabi (2011) : s 1.40 (0.65, 3.03) 14/120 10/120 7.23
1
1
Rice (2011) 0.81(0.43,1.54) 14/98 18/102 10.47

Subtotal (I~squared = 0.0%, p = 0.563) <> 1.01(0.64,1.61) 32317 321322 20.03
-

Multi-center

Arabi (2015) 0.90 (0.68, 1.17) 81/448 90/446 5898
Rice (2012) 1.09(0.69, 1.71) 37/508 33/492 20.99
Subtotal (I-squared = 0.0%, p = 0.474) 0.94(0.75, 1.19) 118/956 123/938 79.97

Overall (I-squared = 0.0%, p = 0.784) 0.96 (0.78, 1.18) 150/1273 155/1260 100.00

1
DOCIIBUS OMUIOSGE] (0L P\ G|26AI6L1GR) IEA OBONO SR KHR:CPRAJR AN RLZAUSARR iU fLauziliealon of i flocrweur A SUA Wea)s oL lowws (2 2puchA blopiped®

T
255 Favours hypocaloric feeding 1 Favours standard feeding 3.93

(panel A) Sub-analysis of trials received similar or different dose of protein; (panel B)

Sub-analysis of single-center or multi-center trials.
RR relative risk.
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Figure S11. Trial sequential analysis for the incident of

pneumonia
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Trial sequential analysis using random-effects model with an adjusted family-wise error rate
of 1.7%, power of 80%, for a relative risk reduction of 15% in control event proportion.
(panel A) In all included trials, control event proportion of 12.3%, D2 of 20% (the actual
measured D2 was 0%). The cumulative Z-curve cross no boundaries. The TSA-adjusted 95%
Clfor an RR 0f 0.96 is 0.41 to 2.23. (panel B) In trials received similar dose of protein, control
event proportion of 17.7%, D2 of 37%, the cumulative Z-curve cross no boundaries. The
TSA-adjusted 95% CI for an RR of 0.96 is 0.26 to 3.56. (panel C) In multi-center trials, control
event proportion of 13.1%, D2 of 20% (the actual measured D2 was 0%). The cumulative

i boundary for harm
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Z-curve cross no boundaries. The TSA-adjusted 95% CI for an RR of 0.94 is 0.37 to 2.43. rRr

relative risk; TSA trial sequential analysis.

Figure S12. Forest plot of meta-analysis for the incident

of hypoglycemia

Study Events, Events, Yo

D RR (95% CI) Treatment Control Weight

High risk of bias

Allingstrup (2017) 0.51 (0.05, 5.48) 1/99 2/100 1.45
Arabi (2011) —_— 1.19(0.71, 2.01) 25/120 21/120 30.25
Arabi (2015) H&— 0.85(0.29,2.52)  6/448 7/446 7.04
Braunschweig (2015) —_— 0.96 (0.49, 1.92) 11/38 12/40 17.46
Petros (2016) 1.76 (0.79, 3.93) 12/46 8/54 1277
Subtotal (I-squared = 0.0%, p=0.718) 1.15(0.82, 1.63) 55/751 50/760 68.97
Low risk of bias

Chapman (2018) 0.96 (0.57, 1.60) 28/1986 29/1971  31.03

Subtotal (I-squared = %, p=.) <> 0.96 (0.57, 1.60) 28/1986 29/1971  31.03

Overall (I-squared = 0.0%, p=0.785) <> 1.09 (0.82, 1.45) 83/2737 79/2731 100.00
]
1
NOTE: Weights are from random effects analysis '
A
T T
0465 Favours hypocaloric feeding | Favours standard feeding 21.5
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Study Events, Events, Y

ID RR (95% CI) Treatment Control

Trials received different dose of protein

Allingstrup (2017) 0.51 (0.05, 5.48) 1/99 2/100 1.45

Braunschweig (2015) 0.96 (0.49, 1.92) 11/38 12/40 17.46
v

Petros (2016) —-;—0— 1.76 (0.79, 3.93) 12/46 8/54 12,77

Subtotal (I-squared = 0.0%, p = 0.413) <I> 1.19(0.72,1.99) 24183 2194 3168

Trials received similar dose of protein

Arabi (2011) —_—— 1.19(0.71, 2.01) 251120 21/120 30.25
Arabi (2015) + 0.85 (0,29, 2.52) 6/448 7/446 7.04
Chapman (2018) — 0.96 (0.57, 1.60) 28/1986 29/1971 3103
Subtotal (I-squared = 0.0%. p = 0.784) 1.04 (0.74, 1.48) 59/2554 57/2537  68.32
Overall (1-squared = 0.0%, p=0.785) 1.09 (0.82, 1.45) 83/2737 792731 100.00
1
1
NOTE: Weights are from random effects analysis :
L
T
0465 Favours hypocaloric feeding | Favours standard feeding 215
Study Events, Events, Y
ID RR (95% CI) Treatment Control Weight
i
Single-center .
1
Allingstrup (2017) + : 0.51 (0.0, 1/99 2/100 1.45
\
Arabi (2011) —_— 1.19(0.71,2.01) 251120 21/120 30.25
.
Braunschweig (2015) e 0.96 (0.49, 1.92) 11/38 12/40 17.46
1
Petros (2016) —p————— 1.76 (0.79, 3.93) 12/46 8/54 1277
1
Subtotal (I-squared = 0.0%, p=0.622) <> 1.19(0.83,1.72) 49/303 3/314 61.94
'
'
'
'
Multi—center :
1
Arabi (2015) —_— : 0.85(0.29, 2.52) 6/448 7446 7.04
Chapman (2018) —_— 0.96 (0.57, 1.60) 28/1986 29/1971 31.03
Subtotal (I-squared = 0.0%, p=0.850) <> 0.94 (0.59, 1.49) 34/2434 36/2417  38.06
1
1
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Overall (I-squared = (.0%, p=0.785) 25 1.09 (0.82, 1.45) 83/2737 792731 100.00
'
1
NOTE: Weights are from random effects analysis :
L
T

0465 Favours hypocaloric feeding 1 Favours standard feeding 215

(panel A) Sub-analysis of trials with low or high risk of bias; (panel B) Sub-analysis of trials
received similar or different dose of protein; (panel C) Sub-analysis of single-center or
multi-center trials. RR relative risk.
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Figure S13. Trial sequential analysis for the incident of

hypoglycemia

Required information size is a Two-sided graph
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Trial sequential analysis using random-effects model with an adjusted family-wise error rate
of 1.7%, power of 80%, for a relative risk reduction of 15% in control event proportion.
(panel A) In all included trials, control event proportion of 2.9%, D% of 20% (the actual
measured D2 was 0%). The cumulative Z-curve cross no boundaries. The TSA-adjusted 95%
Clfor an RR of 1.09 is 0.34 to 3.51. (panel B) In trials received similar dose of protein, control
event proportion of 2.2%, D2 of 20% (the actual measured D? was 0%), the cumulative
Z-curve cross no boundaries. The TSA-adjusted 95% CI for an RR of 1.04 is 0.25 to 4.30. rRr

relative risk; TSA trial sequential analysis.
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Figure S14. Forest plot of meta-analysis for the incident

of gastrointestinal intolerance

Study Events, Events, %

D RR (95% CI) Treatment  Control Weight
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Petros (2016) < * - 0.46 (0.24. 0.89)  9/46 23/54 2.72
1

Rice (2011) —_— 0.68 (0.45, 1.02)  26/98 40/102 6.97

Rice (2012) 0.72 (0.59.0.89)  109/387 151/388  25.10

Subtotal (I-squared = 1.5%, p = 0.385) 0.74 (0.64, 0.85)  241/979 331/990  54.14

Low risk of bias

Chapman (2018) 0.83(0.73,0.95) 309/1966  370/1959 45.86

Overall (I-squared = 11.4%, p=0.341) 0.78 (0.70, 0.87)  550/2945 70172949 100.00
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Study Events, Events, %

[15] RR (95% CI) Treatment Control Weight

Multi-center

Arabi (2015) —_—— 0.83 (0.65, 1.04) 977448 117/446 19.35
|

Chapman (2018) = 0.83 (0.73, 0.95) 309/1966 370/1959 4586

Rice (2012) + 0.72 (0.59, 0.89) 109/387 151/388 25.10

Subtotal (I-squared = 0.0%, p=0.513) <> 0.80 (0.72, 0.89) 515/2801 638/2793 9030
T

Single—center

Petros (2016) & + 046 (024,089) 946 23/54 272
Rice (2011) —_— 0.68(0.45,1.02)  26/98 40102 697
|
1
Subtotal (I-squared = 0.0%, p = 0.328) Q 0.61(0.43,086)  35/144 63156 9.70
H
i
1
Overall (I-squared = 11.4%, p=0341) @ 078(0.70,0.87) 55012045  701/2049  100.00

1
1
i ) ) 1
NOTE: Weights are from random effects analysis ;
H

T
237 Favours hypocaloric feeding | Favours standard feeding 422

(panel A) Sub-analysis of trials with low or high risk of bias; (panel B) Sub-analysis of trials
received similar or different dose of protein; (panel C) Sub-analysis of single-center or
multi-center trials. RR relative risk.
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Figure S15. Trial sequential analysis for the incident of

gastrointestinal intolerance
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Required information size is a Two-sided graph
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.~ Trial sequential monitoring
7] boundary for harm

Trial sequential analysis using random-effects model with an adjusted family-wise error rate
of 1.7%, power of 80%, for a relative risk reduction of 15% in control event proportion.
(panel A) In all included trials, control event proportion of 23.8%, D% of 21%. The cumulative
Z-curve cross the trial sequential monitoring boundary for benefit. The TSA-adjusted 95% CI
for an RR of 0.78 is 0.67 to 0.90. (panel B) In trials received similar dose of protein, control
event proportion of 20.2%, D? of 20% (the actual measured D2 was 0%), the cumulative
Z-curve cross the conventional boundary for benefit, but not the trial sequential monitoring
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boundary for benefit. The TSA-adjusted 95% CI for an RR of 0.83 is 0.68 to 1.02. (panel C) In
trials received different dose of protein (all were single-center trials), control event
proportion of 40.4%, D2 of 20% (the actual measured D% was 0%), the cumulative Z-curve
cross the conventional boundary for benefit, but not the trial sequential monitoring
boundary for benefit. The TSA-adjusted 95% CI for an RR of 0.61 is 0.15 to 2.51. (panel D) In
multi-center trials, control event proportion of 22.8%, D? of 20% (the actual measured D2
was 0%). The cumulative Z-curve cross the trial sequential monitoring boundary for benefit.
The TSA-adjusted 95% CI for an RR of 0.80 is 0.69 to 0.93. RR relative risk; TSA trial sequential analysis.
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of mechanical ventilation

Figure S16. Forest plot of meta-analysis for the

NOTE: Weights are from random effects analysis
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Braunschweig (2015) : +- 0.15 (-0.29, 0.60) 4.18
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Study A

1D SMD (95% CI) Weight
T

Single—center :
1

Arabi (2011) + : 0.22 (-0.47, 0.04) 9.52

Braunschweig (2015) : + 0.15 (-0.29, 0.60) 4.18
1

Liu (2014) : + 0.35 (-0.03, 0.74) 530
'

Ma (2018) ! * > 0.58(0.14, 1.03) 422
'

Rice (2011) - —0.03 (—0.35, 0.28) 7.25
|

Rugeles (2016) : 0.00 (-0.36, 0.36) 593

Petros (2016) ; + 0.22 (-0.17, 0.62) 5.09
|

Subtotal (I-squared = 55.3%, p = 0.037) <<> 0.12 (-0.08, 0.32) 41.48
'
i

Multi-center :
'

Arabi (2015) + ! —0.13 (-0.26, 0.00) 17.38

Chapman (2018) —_ 0.00 (—0.06, 0.06) 2298
'

Rice (2012) _+.'_ 0.07 (-0.05, 0.20) 18.15

Subtotal (I d = 59.1%, p = 0.087 0.01 (-0.11, 0.08 58.52

ubtotal (I-square Yo, p ) <|> ( ]

|

Overall (I-squared = 53.6%, p= 0.022) <> 0.03 (-0.07, 0.13) 100.00
1
1

NOTE: Weights are from random effects analysis !

T

T
-1.03 1.03

=]

(panel A) Sub-analysis of trials with low or high risk of bias; (panel B) Sub-analysis of trials
received similar or different dose of protein; (panel C) Sub-analysis of single-center or
multi-center trials. RR relative risk.

DOCAIWGLL OMUIOSAEY LLOW Eth:\wwWs26AI6L'62" GA 03\0A\S0SR" LIz CObA 12 1oL betzous] n26* WUA LeU2LI22I0U Of 12 qoCTIEUE PA SUA WEGIS oL Lol 12 2ucrA blopipirsg’

37



Figure S17. Forest plot of meta-analysis for the duration

of ICU stay
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Study %
1D WMD (95% C1) Weight
I
Single—center :
Allingstrup (2017) E 0.00 (—3.36, 3.36) 2.83
Arabi (2011) + i —2.80(-5.93, 0.33) 3.21
Braunschweig (2015) E‘ 0.60 (-4.79, 5.99) 1.16
Liu (2014) i - 3.90(0.82, 6.98) 331
Ma (2018) —— 1.18 (0.42, 1.94) 20.61
Rice (2011) i 0.00 (-3.33, 3.33) 2.87
Rugeles (2016) —_ 1.50 (-0.52, 3.52) 6.71
Subtotal (I-squared =41.1%, p=0.117) <:1\:> 0.85 (—0.38, 2.07) 40.70
1
i
Multi—center :
Arabi (2015) —"— 0.00 (-=1.21, 1.21) 13.48
Chapman (2018) —0—;— —0.40 (—1.47, 0.67) 15.49
Rice (2012) * 0.30(0.14, 0.46) 30.33
Subtotal (I-squared = 0.0%, p = 0.401) Q 0.28 (0.12, 0.44) 59.30
i
Overall (I-squared = 48.4%, p = 0.042) 0.42 (-0.17, 1.01) 100.00
1
NOTE: Weights are from random effects analysis i
76I.98 (I] 6.138

(panel A) Sub-analysis of trials with low or high risk of bias; (panel B) Sub-analysis of trials
received similar or different dose of protein; (panel C) Sub-analysis of single-center or
multi-center trials. RR relative risk; ICU intensive care unit.
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Figure S18. Forest plot of meta-analysis for the duration

of in-hospital stay
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Study %
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Study %
1D WMD (95% C1) Weight
'
Single—center ;
Allingstrup (2017) —5—+— 4.00 (6,28, 14.28) 441
Arabi (2011) i 3.00 (-22.42, 28.42) 0.79
. 5_ —4.40 (—11.64, 2.84) 8.06
Liu (2014) —s——.—— 5.20(-1.00, 11.40) 10.31
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Subtotal (I-squared = 19.8%, p = 0.288) <O 2.80 (—0.84, 6.45) 40.57
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Multi-center 1
Arabi (2015) _.—;— —2.00(—6.30,2.30) 17.12
Chapman (2018) - 0.00(-0.72, 0.72) 4231
Subtotal (I-squared = 0.0%, p = 0.369) 1 —0.05 (—0.76, 0.65) 59.43
1
i
Overall (I-squared = 37.8%, p =0.140) 0.80 (—1.47, 3.08) 100.00
i
NOTE: Weights are from random effects analysis :
T T
28.4 0 284

(panel A) Sub-analysis of trials with low or high risk of bias; (panel B) Sub-analysis of trials
received similar or different dose of protein; (panel C) Sub-analysis of single-center or

multi-center trials. RR relative risk; ICU intensive care unit.
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