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3.1 Early vs. Delayed Enteral Nutrition

Question: Does early enteral nutrition compared to delayed nutrient intake result in better outcomes in the critically ill adult patient?

Summary of evidence: There were 19 randomized controlled trials (all level 2 studies) comparing early enteral nutrition (EN) vs. delayed nutrient
intake. In all the trials except one, EN in the intervention group was started within 24-48 hours of admission/resuscitation. There were 12 studies
comparing early vs. delayed EN (i.e., delayed EN, parenteral nutrition [PN] or oral diet) and 7 studies where early EN was compared to no EN/IV fluids.
Of all the included studies, the median control group mortality was 18%. There were 9 studies with low control group mortality (<18%) and 10 studies
with high control group mortality (=18%).

Mortality: When the data from the 18 studies that looked at the effect of early EN on mortality were aggregated, when compared to delayed nutrient
intake, early EN was associated with a significant reduction in mortality (RR 0.70, 95% CI 0.50, 0.97, p=0.03, heterogeneity 12=0%; figure 1). In a
subgroup analysis, early EN vs. no EN/IV fluids was associated with a significant reduction in mortality (RR 0.58, 95% CI 0.35, 0.95, p=0.03,
heterogeneity 12=0%; figure 1a), whereas early vs. delayed EN had no effect on mortality (RR 0.81, 95% CI 0.52, 1.28, p=0.37, heterogeneity 12=0%;
figure 1a). The difference between the two subgroups was not significant (p=0.32; figure 1a). In another subgroup analysis based on median control
group mortality, significant mortality benefit of early EN was found in studies that had high control group mortality (RR 0.64, 95% C1 0.42, 0.98, p=0.04,
heterogeneity 12=0%; figure 1b) but not in studies with low control group mortality (RR 0.77, 95% CI 0.45, 1.32, p=0.34, heterogeneity 12=0%; figure
1b). However, the test for subgroup differences was not significant (p=0.59; figure 1b)

Infections: Twelve studies reported on infections and of these only 11 studies reported on the number of patients with infections and when these were
aggregated, early EN when compared to delayed nutrient intake was associated with a significant reduction in infectious complications (RR 0.83, 95%
Cl10.71,0.97, p=0.02, heterogeneity 12=14%; figure 2). In a subgroup analysis, early EN vs. no EN/IV fluids was associated with a significant reduction
in infections (RR 0.78, 95% CI 0.60, 1.00, p= 0.05, heterogeneity 12=6%; figure 2a), whereas early vs. delayed EN had no effect on infections (RR 0.86,
95% Cl 0.69, 1.08, p=0.20, heterogeneity 12=12%; figure 2a). The difference between the two subgroups was not significant (p=0.56; figure 2a). In
another subgroup analysis based on median control group mortality, significant mortality benefit of early EN was found in studies that had low control
group mortality (RR 0.75, 95% CI 0.58, 0.95, p=0.02, heterogeneity 12=21%; figure 2b) but not in studies with high control group mortality (RR 0.94,
95% C10.73, 1.21, p=0.64, heterogeneity 12=0%; figure 2b). However, the test for subgroup differences was not significant (p=0.19; figure 2b)

LOS and Ventilator days: Seventeen studies looked at LOS (7 reported on ICU LOS only, 4 reported on hospital LOS only and 6 reported on both
ICU and hospital LOS). When the results were meta-analyzed, early EN had no effect on ICU stay (WMD -1.22, 95% CI -3.52, 1.07, p=0.30,
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heterogeneity 12=44%; figure 3) or hospital length of stay (WMD -1.34, 95% Cl -7.69, 5.02 p = 0.68, heterogeneity 12=51%; figure 4). A total of 9 studies
reported on ventilator days and based on the aggregated data from 8 of these studies was aggregated, there were no significant differences between
the early vs. delayed fed groups (WMD -0.75, 95% CI -3.15, 1.65, p =0.54, heterogeneity 12=47%; figure 5). These results did not change with subgroup
analysis of early EN vs |V fluids/No EN, early EN vs delayed EN, low control group mortality or high control group mortality.

Other: All sixteen studies that reported nutritional endpoints showed a significant improvement in the groups receiving early EN (calorie intake, protein
intake, % goal achieved, faster nitrogen balance achieved, albumin levels). There were no differences in other complications between the groups.

Conclusions:
1) Early enteral nutrition compared to delayed nutrient intake is associated with a significant reduction in mortality in critically ill patients.
2) Early enteral nutrition compared to delayed nutrient intake is associated with a significant reduction in infectious complications.
3) Early enteral nutrition compared to delayed nutrient intake has no effect on ICU or hospital length of stay.
4) Early enteral nutrition compared to delayed nutrient intake is associated with improved nutritional intake.

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 early EN vs. delayed nutrient intake in critically ill patients
: . o . 0 Shock/
Study Population Methods Intervention Mortality # (%)7 . Inéilcuons #( g)li ] Vassopressors
(score) Early EN Delayed arly elaye Early EN vs Delayed
1) Moore 1986 Trauma with C.Random: not | Vivonex post op (< 24 hrs) Shock (<90 mm Hg)
abdominal trauma sure via jejunostomy vs. DSW 1132 (3) 2/31 (6) 3/32 (9) 9/31 (29) 11 (42%) vs 9 (36%)
index > 15 ITT: no then progressed to
Shock (n=20) Blinding: no parenteral nutrition if not on
N=43 (6) regular diet
(both groups got PN )
2) Chiarelli Burns C.Random: not | Immediate EN (4.4 + 0.49 Not reported
1990 N=20 sure hrs) vs > 48 hrs (57.7 + 2.6 0/10 (0) 0/10 (0) 3/10 (30) 7/10 (70)
ITT: yes hrs) (gastric feeding) positive positive
Blinding: no blood blood
(6) cultures cultures
3) Eyer 1993 Trauma, ICU C.Random: not | EN <24 hrs (31 + 13 hrs Not reported
N=52 sure from ICU admission) vs > 2/19 (11) 2/19 (11) 2919 14119
ITT: no 72 hrs (82 £ 11 hrs from per group per group
Blinding: no | ICU admission) (small
(8) bowel feeding)
4) Chuntrasakul | Trauma patients C.Random: not | Traumacal via gastric route Not reported
1996 with injury severity sure (early i.e. immediately after 1/21 (5) 317 (18) NR NR
score 20-40 ITT: yes resuscitation) + PN if
N=38 Blinding: no needed vs IV fluids and oral
(6) diet when bowel function
detected
5) Singh 1998 Non traumatic C.Random: no | Low residue blenderized Not reported
intestinal ITT: yes diet via jejunostomy 12-24 4121 (19) 4/22 (18) 7121 (33) 12/22 (55)
perforation and Blinding: no hrs post laporotomy vs. IV
peritonitis (8) fluids/lytes, oral diet started
BMI 21-22 once bowel activity
N=37 resumed
6) Kompan Multiple traumain | C.Random:yes | EN ~4.4 hrs after admission Shock was assessed using the
1999 shock ITT: no to ICU, 9.2 hrs after trauma ICU ICU NR NR Allgower shock index: hearth
N=28 Blinding: no vs ~ 36.5 hrs from ICU 0/14 (0) 0/14 (0) rate/systolic pressure
9) admission, 41.4 hrs after Hospital Hospital
trauma. Gastric feeding, 0/14 (0) 1114 (7)
both groups got PN
7) Minard 2000 Closed head C.Random: notsure | EN < 60 hrs (33 +15 hrs)
injuries B"'anTi;g”j’no (small bowel) vs late (84 + 112 (8) 4/15(27) 6/12 (50) 7115 (47) Not reported
N=27 1) 41 hrs) (gastric)
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8) Pupelis 2000 Severe C.Random: not | EN <24 hrs post-op via
pancreatitis sure jejunum + 1V fluids vs. IV 111(9) 5/18 (28) NR NR Not reported
patients ITT: yes fluids until reintroduction of
undergoing Blinding: no normal diet
emergency (6)
surgery
N=29
9) Pupelis 2001 Post laparotomy | C.Random:not | EN < 12 hrs post-op via Unresolved Peritonitis
for severe sure jejunum + 1V fluids vs. IV 1/30 (3) 7/30 (23) 1/30 (3) 8/30 (27) Not reported
pancreatitis and ITT: yes fluids until reintroduction of Wound Septic
peritonitis Blinding: no normal diet Complications
N=60 (6) 10/30 (33) 8/30 (27)
10) Kompan Multiple trauma C.Random: not | EN ~10.6 hrs after injury vs Patients who recovered from
2004 patients, ICU sure ~ 36.5 hrs from ICU 0/27 (0) 1/25 (4) 9/27 (33) 16/25 (64) shock within 6 h after admission
N=52 ITT: yes admission. Gastric feeding, to ICU were included in the study;
Blinding: no both groups had PN All patients were sedated, while
(6) vasoactive therapy was
introduced later in patients
suffering from multiple organ
failure
11) Malhotra Post-op for C.Random: not | EN post-op < 48 hrs via
2004 peritonitis sure nasogastric+ IV fluids (oral 12/100 (12) | 16/100 (16) | 54/100 (54) | 67/100 (67) Not reported
N=200 ITT: yes feeds if ready by day 8
Blinding: no post-op) vs. IV fluids for 7
(6) days (oral feeds if ready on
day 5 post-op)
12) Peck 2004 Burns C.Random: not | Crucial < 24 hrs from burn Patients in burn shock were
N=27 sure injury vs. 7 days. Both 4/14 (28) 5/13 (38) 12/14 (86) 11/13 (85) initially resuscitated with lactated
ITT: no groups received oral diet as Ringer’s solution
Blinding: no tolerated (4-9% calories)
(6) (gastric feeding)
13) Dvorak Acute spinal cord | C.Random: yes | Continuous enteral feeding
2004 injury patients ITT: yes via nasogastric route within 0/7 (0) 0/10 (0) 24+15 1.7+£11 Not reported
BMI=26-29 Blinding: no 72 hours of injury vs. after per group per group
N=17 (10 120 hrs of injury. Both
groups followed feeding
protocol (head of bed,
starting rate 25 ml/hr,
gastric residual volumes
checked, etc).
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14) Nguyen Mixed ICU C.Random:no | EN <24 hrs of ICU ICU ICU
2008 BMI=27-28 ITT: yes admission vs. after day 4. 4/14 (29) 4/14 (29) Pneumonia | Pneumonia Not reported
N=28 Blinding: no No motility agents given Hospital Hospital 3/14 (21) 6/14 (43)
9) 6/14 (43) 6/14 (43)
15) Moses 2009 | Organophosphate | C.Random: No | Hypocaloric EN within 48hr
poisoned, ITT: No of intubation + IV glucose 3/29 (10) 3/30 (10) 14/29 (48) 15/30 (50) Not reported
mechanically Blinding: No (Day 120 ml/hr (0.5
ventilated ICU (5) kcal/ml), day 2 20 ml/hr (1
patients kcal/ml) day 3 40 mi/hr (1
N=59 kcal/ml) feeds), max 1000
kcals/day vs.EN post
tracheostomy placement +
IV glucose
16) Chourdakis | Traumatic brain C.Random: No | Early enteral feed within 24-
2012 injury requiring ITT: Yes 48 hrs post ICU admission 3/34 (9) 2/25 (8) VAP VAP Not reported
mechanical Blinding: No (hrs in ICU prior to first 13/34 (38) 12/25 (43)
ventilation in ICU (6) feeding: 31.2 £ 11.2 hrs)
N=59 vs.delayed enteral feed
within 48-120hrs post ICU
admission (hrs in ICU prior
to first feeding: 76.5 + 22.6
hrs)
17) Ostadrahimi Burn pts with C.Random: No | Early enteral feeding within
2016 TBSA 20-90% ITT: No the first hour of admission, 2-Day 2-Day NR NR Not reported
N=41 Blinding: No reaching goal EN by day 3 Hospital Hospital
(6) vs hospital routine diet ad 3/21 (14.3%) | 4/20 (20%)
libitum (liquid food for 2
days after injury followed by
chow diet)
18) Sun 2019 Septic patients C.Random: Yes | Early enteral feeding within All patients received specialized
admitted to ICU ITT: No 24-48 hrs post admission 28 day 28 day NR NR treatments for sepsis as needed,
N=53 Blinding: No vs. delayed feeding starting | 4/26 (15.4%) (6/27 including vasopressors
(7 4 days post admission. (22.2%)
Both received peptide
based then whole protein
formula starting at 15-20
ml/hr, increasing by 15-20
ml q 6-8 hrs. Parenteral
nutrition was used to
supplement enteral nutrition
if intake was <60% after
day7
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19) Patel 2020 Septic shock C.Random: Yes | Early trophic EN (<600 Hospital Hospital VAP VAP
(required ITT: Yes kcal/d) while on 2/15(13) 6/16 (38) 0 1/16 (6) Shock
vasopressor) Blinding: No vasopressor vs 'no EN’ until Candida Candida 4(27) 5(31)
Septic shock was (10) after 3 hour of isolation isolation
defined as discontinuation of 1115 (7) 6/16 (38) Norepinephrine dose,
persistent vasopressor. median pg/kg/min (IQR)
hypotension 008 vs. 0.08
(mean arterial (0.05-0.25) (0.05-0.32)

pressure < 70
mmHg) despite
30 mL/kg IV fluid
bolus and
requiring
vasopressor in a
patient with
identified or
presumed
infection.
N=31

Combination vasopressors, n (%)
4(27) vs. 5 (31)
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Table 1. Randomized studies evaluating early EN vs. delayed nutrient intake in critically ill patients (continued)
Study LOS days Ventilator days Other
Early EN Delayed Early EN Delayed Early EN Delayed
1) Moore 1986 Complications
NR NR NR NR 14/32 (44) 15/31 (48)
Feed Intolerance
12/32 (38) NR
2) Chiarelli 1990 Days to positive Nitrogen Balance
Hospital Hospital NR NR 8.8+4.1 241+6.9
69.2 +10.4 (10) 89 +18.9 (10) p<0.05
Intestinal Complications
2/10 (20 2/10 (20)
3) Eyer 1993 Calorie Intake (kcall/kg/day)
ICU ICU 10.2+8.1(19) 8.1£6.8(19) 30+6 19+5
11.8+7.9(19) 9.9+6.7(19) p<0.001
Protein Intake (gm/kg/day)
1.3+£03 09+0.2
p<0.001
Organ System Failure
2/19 (10.5) 2/19 (10.5)
4) Chuntrasakul Calories Received in Week 1
1996 ICU ICU 529+6.3(21) 6.12+£5.3 (17) 1885.2 + 38.3 633.4 +83.7
8.1+6.3(21) 8.35+4.8 (17) Calories Received in Week 2
1850.3 + 248.4 717.31+£142
Complications
5) Singh 1998 Hospital Hospital NR NR 11/21 (52) 13/22 (59)
14+ 6.9 (19) 13+£7.0(18) Calorie Intake by Day 7
2610 + 337 516 + 156
Nitrogen Balance by Day 7
51+07 10.8 + 3.1
6) Kompan 1999 ICU ICU EN Received on Day 4 (mls)
11 (10.5-24.7) 14 (10.5-24.7) 13 (6.7-18) 11.9 (6-7.7) 1340 + 473 703 + 701
p=0.009
7) Minard 2000 ICU ICU Calorie Intake
18.5+8.8 (12) 11.3+£6.1(15) 15.1+7.5(12) 10.4 £ 6.1 (15) 1509 + 45 1174 + 425
Hospital Hospital p<0.02
30£14.7 (12) 21.3+13.7 (19) Feed Infusion Complications

2212 28/15
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8) Pupelis 2000 ICU ICU
7+41(11) 6+ 34 (18) NR NR NR
Hospital Hospital
45496 (11) 29103 (18)
9) Pupelis ICU ICU Total kcals After Surgery
2001 13.9 + 14.6 (30) 16 £20.5 (30) NR NR 1295 + 327 473 £ 156
Hospital Hospital
35.3 +£22.9 (30) 35.8 £32.5 (30)
10) Kompan 2004 ICU ICU EN Received on Day 4 (mls)
15.9+9.7 (27) 20.6 +18.5 (25) 12.9+ 8.1 (27) 15.6 + 16.1 (25) 1175 £ 485 803 £ 545
p=0.012
11) Malhotra 2004 ICU ICU Patients Receiving > 1500 cals
1.59 (mean) 2.10 (mean) NR NR Post-op Day 4
Hospital Hospital 65% 0%
10.59 (mean) 10.70 (mean) p<0.001
Patients Receiving > 2500 cals
Post-op Day 8
84% 0%
p<0.001
12) Peck 2004 ICU ICU Mean Calorie Intake
40 + 32 (14) 37+ 33(13) 32+ 27 (14) 23+ 26 (13) 2234 2207
Hospital Hospital Mean Calorie Intake Change/Week
60 +44 (14) 60 +38 (13) 156 166
13) Dvorak 2004 Hospital Hospital Number of Feeding Complications
53+34.4(7) 37.9+14.6 (10) 31.8+35 209+144 39 59
Hours to Reach Energy Goals
113 166
Energy Intake
1938 + 1100 1588 + 983
Protein Intake
86.8 +59 67.6 +54
14) Nguyen 2008 ICU ICU Mean Calorie Intake from Day 0-4
11.3+3.0 (14) 15.9+7.1(14) 9.2+3.4(14) 13.7+7.1(14) 2894 + 198 0
15) Moses 2009 ICU ICU Total Calories
10.6 (6-13) 8 (5-17.5) 12 (5.5-14) 10 (4-12) 604 (500-713) 447 (424-484)
Hospital Hospital p<0.0001
15 (9.5-20) 12 (7.5-15)
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16) Chourdakis 2012 ICU ICU Hyperglycemia
24.8+7.6(34) 28.5+8.9(25) NR NR 5/34 (15) 4/25 (16)
Feed Intolerance
3/34 (9) 3/25(12)
Diarrhea
4/34 (12) 3/25(12)
Constipation
1/34 (3) 1/25 (4)
Day 10 of Intake (kcal/day)
1432.0 £ 156.3 813.0 £ 235.1
17) Ostadrahimi Hospital Hospital
2016 17.64+8.2 (15) 23.07+11.89 (15) NR NR NR
18) Sun 2019 ICU ICU Albumin levels on Day 7
8.31 1 4.26 (26) 11.22 £ 5.43 (27) 4.5+ 2.58 (26) 7.15+3.95(27) 33.51+3.75 31.47 £3.82
Number on CRRT
4126 (15.4%) 3127 (11.1%)
19) Patel 2020 30-d ICU-free days 30-d ICU-free days 30-d VFD 30-d VFD Total EN kcal intake while on vasopressor
25 (14-27) 12 (0-22) 27 (24-28) 14 (0-26) 229 £138.6 vs 80.9+237.9; p=<0.001

Daily EN kcal intake
327.64205.5 vs 471.7+461.4; p=0.781
Daily EN Protein intake
16.0£9.9 vs 27.5+30.1; p=0.736
Total kcal from Dextrose
564.5+529.4 vs 957.6+971.8; p=0.118
Total kcal from Propofol
398.6+570.5 vs 696.1+696.1, p=0.295
Need for new RRT
2/15 (13) vs 4/16 (25); p=0.654
Vomiting (first 72h)

2/15 (13) vs 8/16 (50); p=0.054
Vomiting (first 7d)

3/15 (20) vs 9/16 (56); p=0.038
lleus any day (first 7d)

OvsO
Intestinal ischemia
OvsO
Small bowel obstruction
OvsO
GRV >500ml
Ovs0

C.Random: Concealed randomization

ITT: Intent to treat
NR: Not reported

1 Refers to the # of patients with infections unless specified
T Presumed hospital mortality unless otherwise specified

+ ():Mean £ SD =Standard deviation (number); (-):mean (range) * SEM converted to SD
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Figure 1a. Early EN vs delayed nutrient intake: Mortality (Subgroup of Early vs No EN or Delayed EN)

Early EN Delayed /None Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% ClI
1.1.1 EN vs IV Fluids/No EN
Moore 19R6 1 iz 2 31 2.0% 0.48 [0.05, 5.07] 10B&
Chuntrasakul 1994 1 21 3 17 2.1% 0.27 [0.03, 2.37] 19904
Singh 1998 4 21 4 22 7.0% 1.05 [0.30, 3.66] 1008 e —
Pupells 2000 1 11 5 18 2.7% 0.33 [0.04, 2.45] 2000
Pupells 2001 1 0 7 30 2.7% 0.14 [0.02, 1.08] 2001
Malhotra 2004 12 100 16 100 22.7% 0.75 [0.37, 1.50] 2004 —
Patel 2020 2 15 L 16 5.1% 0.36 [0.08, 1.50] 2020 —
Subtotal (95% CI) 230 234 44.7% 0.58 [0.35, 0.95] -’-
Total events 22 43
Heterogeneity: Taw = 0.00; ChF = 4,58, df = & (P = 0.60); F = 0X
Test for overall effect £ = 2.16 (P = (.03}
1.1.2 EN vs Delayed EN
Chiarelll 1990 0 10 0 10 Not estimable 18800
Eyer 1803 2 19 2 19 1.2% 1.00 [0.14, 6.38] 18803
Kompan 1999 0 14 1 14 1.1% 0.33 [0.01, 7.55] 1999
Minard 2000 1 12 4 15 2.6% 0.31 [0.04, 2.44] 2000
Kompan 2004 0 27 1 25 1.1% 0.31 [0.01, 7.28] 2004
Dvorak 2004 0 7 0 10 Not estimable 2004
Peck 2004 4 14 5 13 0.5% 0.74 [0.25, 2.1B] 2004 —_—
Nguyen 2008 ;] 14 L 14 15.0% 1.00 [0.43, 2.35] 2008 R B
Moses 2000 3 20 3 30 4 BX 1.03 [0.23, 4.71] 2009
Chourdakls 2012 3 4 2 25 1.7% 1.10 [0.20, 6.12] 2012
Ostradrahiml 201& 3 21 4 20 5.0x 0.71 [0.18, 2.80] 201& —
Sun 2019 4 26 & 27 B.4% 0.69 [0.22, 2.1R] 2)18 e
Subtotal (95% CI) 227 222 55.3% 0.79 [0.51, 1.24] -‘-
Total events 26 34
Heterogenelty: Taw® = 0.00; ChE = 2.16, df = 0 {P = (.00); F = X
Test for overall effect: 2 = 1.03 (P = .30}
Total (95% CI) 457 456 100.0% 0.69 [0.49, 0.96] -‘
Total events 48 77
Heterogenelty: Taw® = 0.00; ChE = 7.66, df = 16 {P = 0.06); F = OX 'b o1 D=1 3 150 10D=

Test for overall effect Z = 2.21 (P = (.03}

Test for subgroup differences: ChE = 0.B4, df = 1 {P = .36}, F = 0%

Favours Early EN Favours Delayed/None
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Figure 1b. Early EN vs delayed nutrient intake: Mortality (Subgroup of high vs low control group mortality)

Early EN Delayed /None Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% ClI
2.1.1 Low Control Group Mortality
Moore 19R6 1 iz 2 31 2.0% 0.48 [0.05, 5.07] 10B&
Chiarelll 1890 0 10 0 10 Not estimable 1990
Eyer 1803 2 19 2 19 3.2% 1.00 [0.14, 6.36] 19903
Kompan 1999 0 14 1 14 1.1% 0.33 [0.01, 7.55] 19499
Dwvorak 2004 0 7 0 10 Not estimable 2004
Kompan 2004 0 27 1 25 1.1% 0.31 [0.01, 7.268] 2004
Malhotra 2004 12 100 16 100 22.7% 0.75 [0.37, 1.50] 2004 —
Moses 2000 3 20 3 30 4 BX 1.03 [0.23, 4.71] 2009
Chourdakls 2012 3 4 2 25 3.7% 1.10 [0.20, §.12] 2012
Subtotal (95% CI) 272 264 38.6% 0.77 [0.45, 1.32] -*-
Total events 21 27

Heterogenetty: Tay® = 0.00; ChE = 1,15, df = & (P = {.9K); F = (%
Test for overall effect: Z = (.95 (P = 0.34)

2.1.2 High Control Group Mortality

Chuntrasakul 1995 1 21 3 17 2.3% 0.27 [0.03, 2.37] 19904

Singh 199K 4 2 4 2z 7.0 1.05 [0.30, 3.66] 1008 S E—

Minard 2000 1 12 4 15 2.6% 0.31 [0.04, 2.44] 2000

Pupells 2000 1 11 5 18 2.7% 0.33 [0.04, 2.45] 2000

Pupells 2001 1 3 7 W 27N 0.14 [0.02, 1.09] 2001

Peck 2004 4 14 5 13 0.5% 0.74 [0.25, 2.1B] 2004 —_—

Nguyen 2008 ;] 14 L 14 15.0% 1.00 [0.43, 2.35] 2008 .

Ostradrahiml 2016 3 21 4 20 5.0% 0.71 [0.18, 2.80] 201& e

Sun 2019 4 26 & 27 B.4% 0.69 [0.22, 2.1R] 2)18 S R

Patel 2020 2 15 & 16 5.1% 0.36 [0.08, 1.50] 2020 T

Subtotal (95% CI) 185 192 61.4% 0.64 [0.42, 0.98] *

Total events 27 50

Heterogenelty: Tauw® = 0.00; ChE = §.37, df = 9 (P = 0.70); F = 0X

Test for overall effect: Z = 2.06 {P = .04}

Total (95% CI) 457 456 100.0% 0.69 [0.49, 0.96] -‘

Total events 4B 77

Heterogenelty: Taw® = 0.00; ChE = 7.66, df = 16 {P = 0.06); F = OX 'b o1 ﬂ=1 ] 1Ib 10“‘
Test for overall effect: Z = 2.21 (P = 0.03) Favours Early EN Favours Delayed /None

Test for subgroup differences: ChE = .29, df = 1 {P = 0.59), ¥ = )X
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Figure 2a. Early EN vs delayed nutrient intake: Infectious complications (Subgroup of Early vs No EN or Delayed EN)

Early EN Delayed /None Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% ClI
1.2.1 EN vs IV Fluids/No EN
Moorz 19B6 3 iz ] 31 1.6% 0.32 [0.10, 1.0B] 19B& r
Singh 1998 7 21 12 22 4.5% 0.61 [0.30, 1.25] 1998 e
Pupells 2001 10 0 B 30 3.8X 1.25 [0.57, 2.73] 2001 ——
Malhotra 2004 54 100 a7 100 37.6% 0.81 [0.64, 1.01] 2004 i
Patel 2020 0 15 1 16 0.2% 0.35 [0.02, B.OB] 2020
Subtotal (95% CI) 198 199 47.6% 0.78 [0.60, 1.00] ’
Total events 74 o7
Heterogenetty: Tauw® = 0.01; ChE = 4 2K, df = 4 (P = .37); F = &%
Test for overall effect: 2 = 1.02 (P = .05}
1.2.2 EN vs Delayed EN
Minard 2000 ;] 12 7 15 1.7% 1.07 [0.49, 2.34] 2000 S S
Kompan 2004 g 27 16 25 6.1% 0.52 [0.2E, 0.0&6] 2004 —
Peck 2004 12 14 11 13 21.2% 1.01 [0.74, 1.39] 2004 ——
Nguyen 2008 3 14 L 14 1.7% 0.50 [0.15, 1.61] 2008 —
Moses 2000 17 24 18 W 13.1% 0.93 [0.61, 1.38] 2009 —=—
Chourdakls 2012 13 34 12 25 G.5% 0.80 [0.44, 1.44] 2012 —
Subtotal (95% CI) 130 122 52.4% 0.86 [0.69, 1.08] .l
Total events &l 7l
Heterogenelty: Taw = 0.01; ChE = 5,71, df = 5 (P = {.34); F = 12%
Test for overall effect Z = 1.27 (P = (.20}
Total (95% CI) 328 321 100.0% 0.83 [0.71, 0.97] &
Total events 2 134 a 168 "
Heterogeneity: Taw* = 0.00; Che = 10.36, df = 10 {P = 0.41); F = 4% 'h o1 D=1 . 150 1012!:
Test for overall effect: Z = 2.38 (P = 0.02) Favours Early EN Favours Delayed /None

Test for subgroup differences: ChE = 0.34, df = 1 {P = (.56}, F = 0%
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Figure 2b. Early EN vs delayed nutrient intake: Infectious complications (Subgroup of high vs low control group mortality)

Early EN Delayed /None Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% ClI
2.2.1 Low Control Group Mortality
Moorz 19B6 3 iz ] 31 1.0% 0.32 [0.10, 1.0B] 19B&
Chiarelll 1890 3 10 7 10 2.6% 0.43 [0.15, 1.20] 1990 -
Kompan 2004 | 27 16 25 7.0% 0.52 [0.28, 0.096] 2004 —
Malhotra 2004 54 100 &4 100 33.6X 0.84 [0.67, 1.07] 2004 -
Moses 2000 14 24 15 30 0.4% 0.97 [0.57, 1.62] 2009 —
Chourdakts 2012 13 34 12 25 74X 0.B0 [0.44, 1.44] 2012 —1
Subtotal (95% CI) 232 221 61.9% 0.75 [0.58, 0.95] 0
Total events L] 123
Heterogenehty: Taw = 0.02; ChF = §.32, df = 5 (P = .28} F = 21X
Test for overall effect Z = 2.34 (P = 0.02)
2.2.2 High Control Group Mortality
Singh 1908 7 21 12 22 5.2% 0.61 [0.30, 1.25] 1008 T
Minard 2000 & 12 7 15 44X 1.07 [0.49, 2.34] 2000 — 1
Pupells 2001 10 0 B 30 4.4% 1.25 [0.57, 2.73] 2001 e
Peck 2004 12 14 11 13  21.BX 1.01 [0.74,1.39] 2004 ——
Nguyen 2008 3 14 L 14 2.0% 0.50 [0.15, 1.61] 2008 —
Patel 2020 0 15 1 16 0.3% 0.35 [0.02, K.0B] 2020
Subtotal (95% CI) 106 110 38.1% 0.94 [0.73, 1.21] Q
Total events IR 45
Heterogenelty: Taw® = 0.00; ChE = 4.13, df = 5 {P = (.53); F = OX
Test for overall effect: Z = (.47 (P = .54}
Total (95% CI) 338 331 100.0% 0.82 [0.70, 0.98] &
Total events 134 168
Heterogenehy: Tau® = 0.01; ChP = 12.03, df = 11 (P = 0.36); F = 9% o' ] 10 100

Test for overall effect: 2 = 2.26 (P = .02}
Test for subgroup differences: ChEE = 1.71, df = 1 {P = .18}, F = 41.5%

Favours Early EN Favours Delayed/None
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Figure 3a: Early EN vs delayed nutrient intake: ICU LOS (Subgroup of Early vs No EN or Delayed EN)

Early EN Delayed /None Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
1.3.1 EN vs IV Fluids /No EN
Chuntrasakul 199§ B.1 &.3 21 K35 4B 17 164X -0.25[-3.78, 3.28] 190& —
Pupells 2000 AN | 11 & 34 1B 0.6% 1.00 [-27.87, 20.87] 2000
Pupells 2001 13.0 144 30 15 20.5 EL)) 5.2 -2.10[F11.11, §.81] 2001 —
Subtoral (95% CI) 62 65 22.2% -0.48 [-3.74, 2.79] -
Hewrogenelty: Tau® = 0.00; ChE = (.15, df = 2 {P = 0.03); F = DX
Test for overall effect: Z = 0.20 {P = 0.77)
1.3.2 EN vs Delayed EN
Eyer 1003 11.8 7.0 15 8.9 &7 19 12.7% 1.80 [-2.76, 6.56] 1593 B
Minard 2000 1B.5 E.RB 12 113 &1 15 0.BX 7.20 [1.34, 13.06] 2000 —_—
Peck 2004 a0 32 14 3z 33 13 0.BX 3.00 [-21.55, 27.55] 2004
Kompan 2004 15.9 497 27 2.E 185 25 6.2% —-4.70) |-F12.82, 3.42] 2004 —
Nguyen 2008 11.3 3 14 158 71 14 14.7% -4.60 [-B.64, H).56] 2008 B —
Chourdakls 2012 248 7.6 34 285 RO 25 13.7% -3.70[-B.02,0.62] 2012 —
Sun 2019 B.31 4.2& 26 11.22 5.43 27 100X -2.01 [-5.53, -0.20] 2010 —a—
Subtotal (95% CI) 146 138 77.8% -1.25 [-4.35, 1.84] -*'
Heterogenehy: Tau® = 0.24; ChE = 15.30, df = 6 (P = 0.02); F = §1X
Test for overall effect £ = 0.79 (P = 0.43)
Total (95% CI) 208 203 100.0% -1.22 [-3.52, 1.07] q
Heterogenetty: Tau® = 5.12; ChEF = 16.12, df = 0 (P = (.06); F = 44X o 1o 5 15 %

Test for overall effect: £ = 1.04 {P = .30}
Test for subgroup differences: ChE = .11, df = 1 {P = .74}, E = )X

Favours Early EN Favours Delayed /Mone
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Figure 3b. Early EN vs delayed nutrient intake: ICU LOS (Subgroup of high vs low control group mortality)

Early EN Delayed /None Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
2.3.1 Low Control Group Mortality
Eyer 1003 11.8 7.0 15 8.9 &7 19 12.7% 1.90 [-2.76, §.56] 1993 e
Kompan 2004 15.9 497 27 2.E 185 25 6.2% —-4.70) |-F12.82, 3.42] 2004 —_—
Chourdakls 2012 248 7.6 34 285 RO 25 13.7% -3.70[-B.02,0.62] 2012 —
Subtoral (95% CI) 80 69 326% -1.72[-5.92,2.47] -

Hewrogenelty: Tau® = §.14; ChE = 3.3, df = 2 (P = .16); F = 45X
Test for overall effect: £ = {).E1 {P = {).42}

2.3.2 High Control Group Mortality

Chuntrasakul 1006 B.1 &.3 21 K35 4B 17 164X -0.25[-3.78, 3.28] 190& —

Minard 2000 1B.5 E.RB 12 113 &1 15 0.BX 7.20 [1.34, 13.06] 2000 —_—
Pupells 2000 7 a1 11 & 34 1B 0.6% 1.00 [-27.87, 20.87] 2000

Pupells 2001 13.0 146 30 16 205 30 5.2% -2.10[-11.11, 6.91] 2001 e

Peck 2004 40 32 14 3z 33 13 0.BX 3.00 [-21.55, 27.55] 2004

Mguyen 2008 11.3 3 14 1589 71 14 14.7% -4.60 [-B.54, -0.56] 2008 —

Sun 2018 B.31 4.2& 26 11.22 5.43 27 1040% -2.901[-5.53, -0.29] 2018 —a—

Subtotal (95% CI) 128 134 67.4% -0.88 [-3.97, 2.21] -
Heterogenety: Tau® = 7.23; ChE = 12,49, df = & (P = .05); F = 52%

Test for overall effect: Z = 0.56 {P = .58}

Total (95% CI) 208 203 100.0% =-1.22 [-3.52, 1.07] q
Heterogenetty: Tau® = 5.12; ChEF = 16.12, df = 0 (P = (.06); F = 44X o 1o 5 15 %

Test for overall effect: £ = 1.04 {P = .30}

Test for subgroup differences: ChiE = 0.10, df = 1 {P = (.75}, F = )X Favours Early EN  Favours Delayed/None
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Figure 4a. Early EN vs delayed nutrient intake: Hospital LOS (Subgroup of Early vs No EN or Delayed EN)
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Early EN Delayed /None Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean 5D Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
1.4.1 EN vs IV Fluids /No EN _L
Singh 1008 14 &8 19 13 7 18 27.1% 1.00 [-3.48, 5.48] 1998
Pupeits 2000 45 D& 11 20 103 1B 0.7% 1500 [-5E.04, 90.04] 2000
Pupels 2001 35.3 2219 30 358 325 . 122% .50 [F14.73,13.73] 2001
Subtotal (95% CI) &0 66 40.0% 0.91 [-3.35, 5.18] »
Heterogenehty: Taw® = 0.00; ChE = 0.20, df = 2 (P = .01}, F = )X
Test for overall effect: £ =042 (P = (.67}
1.4.2 EN vs Delayed EN
Chiarell 1994 60.2 10.4 19 Bd 1Ef8 10 13.1% -18.80 [-33.17, -6.43] 1000 —
Minard 2000 30 147 1z 21.3 13.7 15 1&.4% B.70 [-2.13, 10.53] 2000 T
Dvorak 2004 53 344 7 70 lag 10 4.7% 1510 [-11.04, 42.14] 2004 —
Peck 2004 60 44 14 &0 B 13 3.7%  0.00 [-30.05, 30.05] 2004 —_—
Ostradrahiml 2016 17.64 HK.2 15 23.07 11.89 15 22.1¥ -5.43[-12.74, 1.88] 201& —=r
Subtotal (95% CI) 58 63 60.0% -2.16 [-13.62, 9.31] e
Heterogenelty: Tay® = 101.85; ChE = 1272, df = 4 (P = 0.01); F = §9%
Test for overall effect: £ =037 {P = (.71}

Total (95% CI)

118

129

100.0%

Heterogenely: Taw = 33.62; ChE = 14,40, df = 7 (P = 0.04); F = 51X
Test for overall effect Z = 0.41 {P = (.68}
Test for subgroup differences: ChE = .24, df = 1 (P = .62}, £ = 0%

-1.34 [-7.69, 5.02]

Hoo

*
0
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Figure 4b. Early EN vs delayed nutrient intake: Hospital LOS (Subgroup of high vs low control group mortality)

Early EN Delayed /None Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean 5D Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
2.4.1 Low Control Group Mortality
Chiarell 1990 60.2 10.4 10 BO 1EfS 10 13.1% -19.80 [-33.17, -6.43] 1000 —_—
Dwvorak 2004 53 344 7 370 144& 10 4.7% 1510 [-11.04, 42.14] 2004 N E—
Subtotal (95% CI) 17 20 17.8% -4.41[-38.37, 29.55] —eel
Heterogenehty: Taw® = 400.55; ChE = 5.14, df = 1 (P = 0.02); F = B1%
Test for gverall effect: £ = .25 {P = {.B]}
2.4.2 High Control Group Mortality
Singh 100K 14 &8 14 13 7 1B 27.1% 1.00 [-3.48, 5.48] 1988 .l
Minard 2000 30 147 1z 1.3 13.7 15 1&.4% B.70 [-2.13, 198.53] 2000 T
Pupeits 2000 45 96 11 20 103 1B 0.7% 1&.00 [-5B8.04, 00.04] 2000
Pupeits 2001 35.3 2248 30 3As.E 325 0 1z.2% -0.50[-14.73,13.73] 2001 —
Peck 2004 60 44 14 &0 B 13 3.7%  0.00 [-30.05, 30.05] 2004 —
Ostradrahiml 2016 17.64 HK.2 15 23.07 11.89 15 22.1¥ -5.43[-12.74, 1.88] 201& —=r
Subtotal (95% CI) 101 109 B2.2% 0.27 [-3.19, 3.74] &
Heterogenelty: Tau® = 0.00; ChP = 4.95, df = 5 (P = 0.42}; F = 0¥
Test for overall effect: £ = .15 {P = (.58}
Total (95% CI) 118 129 100.0% -1.34 [-7.69, 5.02]

Heterogenely: Taw = 33.62; ChE = 14,40, df = 7 (P = 0.04); F = 51X

Test for overall effect Z = 0.41 {P = (.68}

Test for subgroup differences: ChE = (.07, df = 1 {P = .79}, E = 0%

*
0
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Figure 5a. Early EN vs delayed nutrient intake: Duration of Mechanical Ventilation (Subgroup of Early vs No EN or Delayed EN)

Early EN Delayed /None Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
1.5.1 EN vs IV Fluids /No EN
Chuntrasakul 190& 5.20 &3 21 &.12 5.3 17 1RE.Ix .83 [-4.52, 2.B6] 100& —=—
Subtotal (95% CI) 21 17 18.3% -0.83 [-4.52, 2.86] -
Heterogenelty: Not applicable
Test for overall effect: Z = .44 (P = )66}
1.5.2 EN vs Delayed EN
Eyer 1903 10.2 K1 19 K1 &.B 19 14.3% 2.10 [-2.66, 6.86] 1993 N
Minard 2000 15.1 7.5 1x 104 4.1 15 1x2.7% 4.70 [-0.55, D.95] 2000 =
Dvorak 2004 31.8 35 7§ 2.0 144 10 0.7% 10.90 [-1&6.52, 38.32] 2004 +
Kompan 2004 129 K.1 27 1586 141 25 B.6X -2.70 [-9.71, 4.31] 2004 e
Peck 2004 iz 27 14 23 2§ 13 1.4% 0,00 [-10.99, 28.00] X0D4
Ngwyen 2008 0.2 34 14 137 7.1 14 166X -4.5) [-B.62, -0.38] 2008 B
Sun 2019 45 2.58 26 7.15 3.405 27 27.4% -2.65 [-4.44, -0.B8] 2019 -
Subtotal (95% CI) 119 123 B1l.7% -0.55 [-3.56, 2.46] -*-
Heterogenehy: Taw® = 7.12; ChE = 13.00, df = & {P = 0.04}; F = 54%
Testfor overall effect- £ = 0.36 {P = ).72}
Total (95% CI) 140 140 100.0% =-0.75 [-3.15, 1.65] *
Heterogenelty: Tauw® = 4.64; ChE = 13.22, df = 7 (P = 0.07); F = 47X T — 3 15 o

Test for overall effect: Z = (.61 (P = ).54}
Test for subgroup differences: ChE = 0.01, df = 1 (P = .91}, F = 0%
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Figure 5b. Early EN vs delayed nutrient intake: Duration of Mechanical Ventilation (Subgroup of higher vs lower control group mortality)

Early EN Delayed /None Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
2.5.1 Low Control Group Mortality
Eyer 1003 10.2 K1 19 B.1 &B 19 14.3% 2.10 [-2.66, 6.66] 1993 I
Dwvorak 2004 31.8 35 7 .0 144 10 0.7% 10.90 [-1&6.52, 38.32] 2004
Kompan 2004 128 K1 27 1586 141 25 B.6X =270 [-9.71, 4.31] 2004 —_—
Subtotal (95% CI) 53 54 23.6% 0.80 [-3.10, 4.69] -4
Heterogenehy: Taw® = 0.00; ChE = 1.77, df = 2 (P = (.41); F = 0X
Test for overall effect: Z = 0.40 (P = .50}
2.5.2 High Control Group Mortality
Chuntrasakul 190& 5.20 6.3 21 &1 53 17 1B.3% -0.83 [-4.52, 2.56] 1986 =
Minard 2000 15,1 75 12 104 &1 15 12.7% 4.70 [0.55, 5.85] 2000 —
Peck 2004 iz 27 14 23 25 13 1.4¥ 0.00 [-10.99, 28.00] 2004
Ngwyen 2008 0.2 34 14 137 7.1 14 166X -4.5) [-B.62, -0.38] 2008 —
Sun 2019 45 2.58 26 7.15 3.405 27 27.4% -2.65 [-4.44, -0.B8] 2019 -
Subtotal (95% CI) 87 86 76.4% -1.10 [-4.04, 1.84] <
Heterogenelty: Taw® = 5.72; ChE = 0.73, df = 4 {P = 0.05); F = 50%
Test for overall effect: Z = 0.73 (P = .46}
Total (95% CI) 140 140 100.0% =-0.75 [-3.15, 1.65] ﬁ
Heterogenelty: Tauw® = 4.64; ChE = 13.22, df = 7 (P = 0.07); F = 47X 30 -0 © 10 20
Test for overall effect: Z = 0.61 (P = 0.54} Favours Early EN Favours Delayed/None

Test for subgroup differences: ChE = .58, df = 1 (P = .45}, F = 0X
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