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a. Mortality

FFN FPN Risk Ratio Risk Ratin
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Hadley 1985 3 21 2 24 3.6% 1.71[0.32, 8.2C] _£86 :
Andams 1985 1 22 2 22 2.2% 222 [N.04, 2.97] Z€8h
Ruds< 199z 1 51 1 45 1.5% 088 [0.U6, 13.70] 892
Borzotta 1934 < 23 1 21 2.5% 275 [D.17, 29.75] ¢91
Kalfasenzos 1947 1 13 2 20 2.0% ASA[N.05, 5.62] €47
Kormpan 1939 o 14 1 -4 L.1% J33[VO., 7.25] =99
Bozzet:i 2202 < 153 S 1tE€ 3.9% 2,10 [0.08, 2.02] 2C01
Copta 2003 (] 3 0 ¢ Nnt estimahla 2C0R
Nuripan 2024 G 27 1 23 L.1% D2.3L[0.07, 7.2€] 2C04
Eckerwall 200€ 1 23 0 25 1.1% 2 25 [D.14, 76.01] 2C0€
Fetrov ZU0& Z 3> 12 29 5.0% J.1e (004, O &/] JCOB
Lam 20C8 G 41 15 41 11.6% 240 [0.17, 0.43] 2C08 .
Justo Me relles 2011 1 12 1 o L.Ra% N 82 [0.0E, 11.77) 2011
Aftlntas 2011 L= 3 2uU 41 21.U% J.E89[V.53, 1l.«x] 211 —-r—
aun 2013 z 32 1 -C 2.0% 200 ([D.19, 20.aC] 2C13
Harvey 2014 450 1183 421 1185 23.7% 1.04 [0.34, 1.1¢] 2714 | | bt ‘z‘ ‘_
5 A5
Total (95% CI) 1706 1705 100.0% 0.80 (057, 1.12] _
Tatal events 485 496 7 xr f\
H-.'lur:ugerleily. Tau? = 0.07, Chi* = 18.10, Al = 14 (F = 0.201, I = 23% =0.01 0.=1 I 1i0 100: '§\ d lJ
Test “or averall effect: 2 - 1.22 (P - 0.19) Favours [EEN]  Favours [EPN]
b. Infections
EEN EPN RISk Ratlo Risk Ratlo
Study or Subgroup  LCvents Total Lvents Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
seri 1984 1 12 2 & 1.2% 2.40[0.04, 2.€€] &84 4
Hadley 198> LO 21 9 294 3% L.2710.04, 2.52] _Lue
Adams 19835 11 23 8 23 7.1% 1.38[0.68, 2.7E€) 286
Moora 1283 1 23 & :C 1.4% 2,17 [0.D2, 1.35] L£8% ¢
Kuds< 199¢ a >1 18 45> L% J.44 0. 22, OBk _L92 ¢
Dorzotta 1924 1< 23 9 21 3.3% 1.25 [0.68, 2.2E] 1294
Kalfarenzos 1947 < 13 10 2C S.A% A5A[N.22, 1.32] €47 ¢
Bozzetl 20 _ a 153 14 15E& 5. 1% J.64[0.28, 1.«3] ZLul
Capta 2002 1 3 2 ¢ 1.2% 256 [0.0¢, 5.0%) 2C02 4 >
Korpan 2024 a 27 16 25 8.2% 2.52 [0.28, 0.9€] 2C04
Eckerwall Z200E E: 23 V) 25 0.7% 728041, J39.32]) 2CU8 g
Petrov 200€ 7 25 16 31 5.6% 242 [0.20, 0.4C) 2C06 +
Lam 20C8 LG 41 25 41 8.4% 2.40[0.22, 0.72] 2C08 ¢
Aftintas 2011 il 32 13 41 5.3% 2.74[0.32, 1.€2]) 2C11 -
Justo Merelles 2011 z 12 4 -G 2.5% 2.42[0.10, 1.82] 2C11 ¢
auhn 20138 E: 3J 10 3¢ 3.6% J.2010.09, 0.9 2CL3 ¢
[ larvey 2014 251 1197 2@l 118C  14.4% 2.9¢ [0.62, 1.11] 2C14 ——r—
Boelens 2014 < el 8 62 3.8% 251[0.1¢, 1.€C] 2C14 ¢
~
Total (95% CI) 1801 1794 100.0% 0.68 [0.52, 0.87] - ’Eﬁ% \L
Total everts 258 421 100N

Ha2terojeneny: TaL® = u. 12, ChIF = 33.54, df = 17 (F = Q.01)) ® = 4%
Test “or overall effect: 2 = 2.93 (P = 0.CO2:;
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CALORIES trial
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CALORIES trial
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CALORIES trial

30HATEICEEELGU
PN / EN 33.1% / 34.2%

Primary outcome
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Secondary outcomes

Infections BEELU
Non-infectious xR R CIEIEE & NE/ A

complications H=lIcZh o1




Background
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AFAZ T BREETNTWBINETHENE (MAP <50
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Crit Care Med 2016;44:390-438
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Clinical Question
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PICO
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Study design
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Patient - Inclusion
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Patient: Exclusion
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Patient: Exclusion
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Study interventions
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Study interventions
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Palicnl started on imvasive wechaoical venldation i the ICU within (he past
24 I vr, if wechanically veoldated befure ICU admission, adwitied (o (e ICU
within the past Z4 hs given vaseactive drug therapy; and having none of the
exclusi_on criferia

v
RANDOAMTSATION — M)

¥ Y

PN group (lemary sdimxiors used rouhinely sl the EN group (socalomie preparation ised routmiely sl
study centre) the study centre)
Start at 20 25 Kcal'Kg/d Start at 20 25 Kcal/Ke/d
I trace elements and vitamins | trace elements and vitamins
D1
D2
) 4
FVAITATION AFTER 72 H OF PN D3

4

No vasopressor support for 24 consecutive hours
AND arterial blood lactate <2 mmol/L

AND paticat cligible for cnteral numstion Monitor EN
No supplemental PN
NO YLS
Daily r¢ evalualion
L 4
¥ i N '
Contimuc PN Stopql(’,. K::;I?a’;. =
(20 Keal'Kg/d) = g n7
b 4
“I'N: 5.1 C r
D8 | Stap PN > l:.N. 2530 Kcal'Kg/d o ' . R D
- Supplemental PN possible if persistent infolerance fo LN a8

/
D Extubation — End of study




PN#f

20-25 Kcal/Kg/day Thith
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BIREDRE = ¥
EEZHBCEIEPNZRIEL, ENFR
m Ic & 31T nIEPN Z fikie

SHEMMS FESHIEITNIITEIREIRE(C
EPHDE<ENICEE



i
PN group (ternary admixture used roufinely at the
study centre)

Sttt 2025 KealKgd 42 (0-25 Kcal/Kg/dTHI%A

D1
02| | 7285MHE
EVALUATIONT&FTER 72 H OF PN D3

v

No vasopressor support for 24 consecutive hours

AND arterial blood lactate <2 mmol/L e ?}E 1% % Eilzmﬁ

AND patient eligible for enteral nutrition

NO YES
— —
Daily re-evaluation
A 4
/ o A\ ¥ 1\ }
E BIERIVEITN
. Stop PN and start EN IR h L ‘j:
Continue PN 20 Kcal/Kg,ld _
20 Kcal/Kg/ D7 —0IN
@Rl ﬂ ENICEE
A 4 A 4 -
> - EN: 25-30 Kcal/Kg/d D
D8 | Stop PN - Supplemental PN possible if persistent intolerance to EN 8




ENZ:
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20-25 Kcal/Kg/d TRt —>

A 4
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EN group (1socaloric preparation used routinely at
the study centre)

Start at 20-25 Kcal/Kg/d

+ trace elements and vitamins

D1

D2

D3

D7

Monitor EN
No supplemental PN

PNDEMII7E U

\ 4

D8LAREIEPNEA ]

- EN: 25-30 Kcal/Kg/d
- Supplemental PN possible if persistent intolerance to EN

0 O




Protocol for managing
upper Gl intolerance

PATIENTS IN PRONE
POSITION

Routine pro<inetic therapy
sta-ting at fi'st turn prone, by
medical prescription

Stop 6 h after last turn prone

as early as possible (<24 hours after intubaticn)
Start at maximal flow rate appropriate for prescribed target

Trials 2014;15:507
MEDICAL PRESCRIPTION
of ENTERAL NUTRITION MANDATORY:
Radiograph to check tuke position in middle of stemach before initiating
enteral rutrition ther routinely al each tube change or repositioning

NITIATE ENTERAL NUTRITION

2> VOMITING/REGURGITATION

‘ Re-start at prescribed
MONITOR Gl TOLERANCE flow-rate = :

Significant if not during cére or rrokilization

YES

'F INSULIN THERAPY

Check capillary glucose
hourly until resumption of

I** measure
Start a PROKINETIC by mecical
prescrption until well tolerated for 48 h
at prescribed flow rate

2" measure
Modify the enteral nutrition
flow rate

nutrition
Inform the
Dextro'h for physician
2h
DECREASE flow rate by 25 mL/h
NO t
STOP feeding
Flow rate =25 for 6 hours
mL/’h YES NGT on suction




Protocol for diarrhea
management

NO

|

No change in enteral nutrition

NO

|

YES

l Clinically significant diarthea
YES NO

Potentially drug-related? ¢
YES Patient treated with
antibiotics?
Stop the drug and continue
entera! feeding
4

Change the feeding solution

Test swol for Closiridium difficile toxin and
continue nutrition

YES

Diarrhea resolved? NO

L 4

l

Continue current feeding
solution

Decrzase flow rate until diarrhea
resolves

Trials 2014;15:507

|

Then increase gradually to desired
flow rate




Primary outcome
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Secondary outcome

SOFA score
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Statistical Analysis
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Statistical Analysis

Intention-to-treat%if

Primary endpoint®lEEidp = 0.049%Z
STBEEREE U WA ZHEBREZEH, 95%

ERXETERR

Secondary outcomeldh 1 _FEREZ(E
F. p = 0.05ZfstlBEE L



Statistical Analysis

BHEOR—AZAMT——DHEIITTHT
EET —49 —IEStudent tIREH Wilcoxon
DHEREZITo 1

SAS version 9.4&R version 3.3.1 %%
fricEF



Results



[
I r I a I r o ﬁ I e 10855 patients treated with mechanical
ventilation and vasoactive drugs

for shockwithin 24 h after ICU
admission were assessad for

eligibility

8445 were not 2ligible
C£CCE had exclusion criteria
747 had mechanical ventilation started more than
24 h earlier
2828 had trecUnient-liritation dedsions
14/ had ahdominal surgery within the past month
365 had active gastrointestinal bleeding
199 had previous digestive surgery*
—_— =Ju 197 had pre-exisling arlifidial nutrition
7 7 / Z 44% =74 113 had pre-existing gastrostamy o jejunostomy
26 had previous intolerance to parenteral

2013.3.22~2015.6.30 BN wamen were regra

2450 were eligible but not randomised
1412 patients or relatives could not receve
information about the study or refused to
participate
53S were inadvertently omitted from the study
inclusion process
243 did not have research staff available in time
122 were excluded by the clinidan
93 were enrolled in anoLher ial
22 had study organisation problems
19 had failed attempts to introduce the
nasogastric tube

v

24] OAb\{ '3 ‘/9‘_&1B | 2410 randomly assigned




Trial profile

2410 randomly assigned

3 1202 llocated to th 1208 llocated to th 3
ENEF||  ctenigop parenteraigrop || PINBE

26 were not eligible 33 were not eligible
1 had no vasoactive drug at 5 had no vasoactive drug at
5 randomisation Y randomisation
25 had mechanical ventilation 28 had mechanical ventilation
started more than 24 h started more than 24 h
earlier earlier
4 lost to follow-up before day 28 5 lost to follow-up before day 28
S P ay S P Yy
v \ 4
1202 were included in the 1208 were included in the

1 2 O 2 A primary outcome primary outcome ] 2 O 8 A

analysis analysis




Baseline characteristics

Enteral group Parenteral group
(n=1202) (n=1208)

Age (years) 66 (14) 66 (14) h— E w-p ‘i 6 6 i’%
Sex

Men 809 (6,/%) 815 (6/74%) %’\J 7 EIJ h\{ % 'I‘i

Wormen 393 (33%) 393 (33%) € m =
McCabe score

(0) No fatal underlying 741(62%) 750 (62%)

disease

(1) Death expected 402 (33%) 394 (33%)

within Syears

(2) Death expected 57 (5%) 62 (5%)

- ~
thinl

e 72 TESHD
Pre-existing illness at ICU 869 (/7%) 880 (/3%)_
e BB

Chronic renal failure 161 (13%) 161 (13%) e

Liver disease Q4 (8%) 112 (9%)

Cardiovascular disease 276 (23%) 274 (23%)

Chronic respiratory 184 (15%) 169 (14%)

failure

Neurological disease 160 (13%) 159 (13%)

Cancer or immune 346 (29%) 352 (29%

dehciency

Oesophageal, gastri, 77 (6%) 75 (6%)

orduodenal ulcer

Diabetes 298 (25%) 338 (28%)




Baseline characteristics

Enteral group Parenteral group
(n=1202) (n=1208)
Weight (kq) 79-4(20.5) 79-2(203)
BMI (kg/m*) 280(7-2) 27-7(6-8) \
SAPS | 59(19) 61(20) (_SAPS " '%’J6O
SOFA at baseline 11(3) 11(3) S O F A '| '|
Medical diagnosis at 1104 (92%) 1127 (93%)

admission

Acute illness at ICU admission

Cardiac arrest 121(10%) 13/ (11%)
Acule hearl failure 256 (22%) 228 (19%)
Acute CNS failure 94 (8%) 91 (8%) [ ~ \ . il
Acute respiratory failure 589 (49%) 613 (51%) _ u¥ H&Téb $’J 5 = J
— oo DREH 28], DELETE
Miscellaneous 110 (9%) 112 (9%)
Cause of shock .
Cardiac 229 (19%) 227 (19%) Ej{ﬂ‘_ﬂ_ﬁ 7’3\ :/ =0 7 ) }ﬁ )
Sepsis 728 (61%) 776 (64%) o
Other 243 (20%) 203 (17%) 6 %IJ

(Table 1 continues in next column)




Baseline characteristics

Enteral group

Parenteral group

(n=1202) (n=1208)
Ongoing treatments
Prone position 44 (4%) 59 (5%) 8 6 % @ ;ﬁ% -t\\%ﬁﬁu
Sedative drugs 1033 (86%) 1036 (86%) . oigl=
NMB drugs 351 (29%) 57 (30%) E 30%0%%1%%&%%”\
Insulin 469 (39%) 482 (40%) JL
Antivlcer medication 485 (40%) 531 (44%) ;x 5‘ é hT " \ %
P’rokinetic drugs® 27 (2%) 15 (1%) P
llc:;it-ri::?ious 1012 (84%) 1000 (83%) s s j: EI % ‘j: 8 %u w ;ﬁ% -Z“;Qg.
Dialysis 189 (16%) 183 (15%)
Vasopressor support .
Norepinephrine alone 973 (81%) 973 (81%) _ N A D b‘\ 8 %IJ @ % % T‘ j:g .5.
Epinephrine alone 43 (4%) 48 (4%)
Dobutamine alone 28 (2%) 37 (3%)
At least two dnigs 144 (12%) 138 (11%)

Norepinephrine dose
(ug/kg per min)

0.56 (0-30 1-20)

0-50(0251.03) <= NAD§£5§O5 Y




Baseline characteristics

Enteral group Parenteral group
(n=1202) (n=1208)
FO, 55(23) 55(23)
PCEP (cmH,0) 7(3) 7 (3)
Glucose (mmol/L) 10-2 (5-5) 11.0(8-2)
Serum creatinine (pmol/l) 1894 (168-2) 190-4 (156-9)
Lactate (mEg/L) 3-8(35) 3-9(3-5)
C reactive protein (mg/dL)  170-3(138-3) 159:2 (130-6)
Serum albumin (g/L) 255 (7-0) 25-8 (6:8)
Time from intubation to 15 (7-20) 15 (7-21)
randomisation (h)




Management

Enteral group Parenteral group Hazard ratio p value
(n=1202) (n=1208) (95% Cl)
Days with parenteral nutrition 0-0 {0-0-0-0) 4-0(3-0-6-0) - <0-0001
Days with enteral nutrition 6-0(3-0-8-0) 1-0(0:0-3-0) - <0-0001
Total calories received (kcal/kg)™ 113.5(61-2) 1257 (61-9)
Daily calorie intake (kcal/kg per 24 h) 17-8 (5-5) 196 (5-3)
Total protein intake (g/kg) 41(23) 51 (2-5)
Daily protein intake (g/kg/d)
Patients with vomiting* 333 (28%) 158 (13%) 237 (1-97 2-84)
Patients receiving prokinetic drugs” 352 (29%) 130 (11%) 313 (2-57-3.79)
Absence of staal* 154 (13% 273123% - <0-0001
Blood glucose cancentration (mmol/1)
Daily highest 117 (9-4 14-4) 117 (95 15-1) . 0-20
Daily lowest 62 (51-75) 6.4 (5-2-7-6) = 0-01
Patients receiving insulin® 954 (79%) 995 (82%) 0-93 (0-87-0-98) 0-009

Patients with hypoglycaemia*# 29 (2%) 13 (1%) 226 (118-4-33) 0-N




Management

Hazard ratio

Enteral group Parenteral group pvalue
(n=1202) (n=1208) (95% Cl)
Maximum blood lactate level during intervention period (mFqg/l)

Daily highest 3-0(2-0-57) 3-0(1.9 54) 0-28

Patients with normalisation of the blood lactate concentration™§ 743 (62%) 797 (66%) 0-91 (0-83-0-99) 0-03
Blood hilirubin concentration (pmol/1)

Daily highest 16-0 (9-0-31-0) 17-0 (9-0-36-0) 026
Blood alanine aminotransferase concentration (1U/L)

Daily highest 66 (33-171) 71(34-185) 039
Blood aspartate aminotransterase concentration (IU/L)

Daily highesf 37 (23-09) 38-0(23-6G9) 0-94
Patients receiving antivlcer prophylaxis™ 309 (67%) 883 (73%) 0-90[0-84 0-97) 0-005
Anti-infectious treatment™ ¥ 1147 (95%) 1132 (94%) 103 (0-99-1-07) 0-07
Prone position” 161 (13%) 144 (12%) 112 (0-898-0-90) 0-30
Dialysis* 407 (34%) 419 (35%) 0-97 (0-86-1-10) 0-67




Primary outcome

Primary outcome
Day 28 mortality

Enteral group
(n=1202)

443/1202 (37%)

Parenteral group
(n=1208)

422/1208 (35%)

Absolute difference
estimate (95% CI)

2.0 (-1.9 t0 5-8)

Hazard ratio (95% Cl)

28HETEHICBEER D T

p value

0-33




Secondary outcomes

Enteral group
(n=1202)

Parenteral group
(n=1208)

Absolute difference  Hazard ratio (95% Cl) p value
estimate (95% Cl)

Secondary outcomes

Day 90 morlality

ICU morlality™®

Hospital mortality”

ICU length of stay (days)

Acute-care hospital length of stay (days)
Days withoul vasopressor support™
Days withoul dialysis*
Days without mechanical ventilation”
Infections
ICU-acquired infection®
Venlilator associated pneumonia®
Bacleraemia®
QVC-related infection®
Urinary tract infection®
Soft tissue infection
Palients (n)

Other infection®

530/1185 (45%)
429 (33%)
498 (36%)

9-0 (5-0t0 16.0)
1/-0(8.0t032-0)
20-0 (0-0 Lo 25-0)
27-0 (0-0 L0 28-0)
11-0 (0-0t0 23-0)

173 (14%)

113 (9%)
38 (3%)
29 (2%)
18 (2%)

1/1202
11 (1%)

507/1192 (43%)

405 (31%)

479 (34%)
10-0(5-0to 17-0)
18-0(9-0t033-0)
21-0 (0-0 Lo 26.0)
27-0(0-0 Lo 28.0)
12-:0(0-0 t0 23-0)

194 (16%)
118 (10%)
55 (5%)
27 (2%)
16 (1%)

6/1208
21 (2%)

22( 1-8106-2)
1-10 (0-96 Lo 1-26)
1:08 (0-95t0 1-22)

0-89 (0-/2 to 1-09)
0-96 (074 Lo 1.24)
0-69 (0-46 Lo 1-04)
1-07 (0-64 to 1.81)
113 (0-58t0 2-21)

0-52 (0-25 Lo 1.09)
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Secondary outcomes

Enteral group Parenteral group Absolute difference  Hazard ratio (95% Cl)  p value
(n=1202) (n=1208) estimate (95% ClI)

Gastrointestinal complications

Vomiting* 406 (34%) 246 (24%) . 1-89 (1-62 to 2-20)
Diarrhoea* 432 (36%) 393 (33%) . 120 (1.05t01-37)
Bowe! ischaemia® 19 (2%) 5 («1%) = 3-84 (1:43 Lo 10-3)
Acule colonic pseudo-obstruction® 11 (1%) 3 («1%) - 37(10313-2)




Calorie intake
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Blood glucose & insulin
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Discussion
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Limitations
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Limitations
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Conclusion

a3y I UTMENfEEZRS I TWS
ATLHEIERDEZFRICE LT

1. EEHOV—ZBHEELTIRPARBREIS
BHAFEIRRE S EERNTENRTULE WL

2. EEHNAY) —=B1IRE T 5 RIEBRARE(D,
HILESHEDY A7 DIEMEREET S



Clinical implications



Clinical implications
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