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CONFERENCE REPORTS AND EXPERT PANEL
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Early enteral nutrition in critically ill
patients: ESICM clinical practice guidelines

Intensive Care Med (2017) 43:380-398
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{ Muscle Mass

 Visceral Protein
+ Organ Function

! Immune Response
INFECTIONS

Moore FA, Am J Surg 2010:200:671-677
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SBHBEBREDIR
vs. EPifRE

SEC

Risk Ratio 0.95 (95% Cl 0.76-1.19)

Risk Ratio 0.55 (95% CI 0.35-0.86)

Intensive Care Med (2017) 43:380-398
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SHRBRREDIR
vs. RHEAZRERE

Cut-off: 48 hours
T

Risk Ratio 0.76 (95% Cl 0.52-1.10)

Risk Ratio 0.64 (95% Cl 0.46-0.90)

Intensive Care Med (2017) 43:380-398
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Med Sci Monit. 2014 Nov 17:20:2327-35.

SEC

Risk Ratio 0.51 (95% Cl 0.27-0.94)

Risk Ratio 0.27 (95% Cl 0.10-0.78)
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ASPEN/SCCM (% H) H 1Z1& : 25~ 30kcal/kg/day
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Underfeeding®controversy

Normocaloric versus hypocaloric feedinsg
Systematic review and meta-analysis

. Nutr Hosp. 2017 Feb 22;34(1):19-29.
Overall mortality

Underfeeding Full-feeding Risk Ratio Risk Ratio
Study or Subgroup Events Total BEvents Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
1.1.1 Trophic feeding
Rice 2011 22 98 20 102 7.6% 1.14 [0.67,1.96] 2011
Rice 2012 118 a08 109 492 343% 1.05([0.83,1.32] 2012 t
Subtotal (95% Cl) 606 594 41.9% 1.06 [0.86, 1.31]
Total events 140 129

Heterogeneity: Tau®= 0.00; Chi*=0.09, df=1{P=077); F=0%
Test for overall effect: Z=0.57 (P =0.57)

1.1.2 Moderate feeding

Desachy 2008 11 a0 14 a0 4.8% 0.79([0.40,1.56] 2008

Arabi 2011 36 120 a1 120 17.5% 0.71[0.50,1.00] 2011 —
Arahi 2015 108 447 123 445 358% 0.87[0.70,1.09] 2015 —& T
Subtotal (95% Cl) 617 615 58.1% 0.82 [0.68, 0.98] ‘
Total events 155 188

Heterogeneity: Tau*=0.00; Chi*=1.06,df=2 (P =0.59), F=0%
Test for overall effect: Z=2.18 (P=0.03)

Total (95% ClI) 1223 1209 100.0% 0.91[0.78, 1.06] -

Total events 295 N7

Heterogeneity: Tau®= 0.00; Chi*=4.58, df=4 (P=0.33); F=13% f t t

Test fi Ileffect Z=1.21 (P=0.23 0.2 0.5 2 3
estioroverall o ec'. =1.21¢( T ) Favours Underfeeding Favours Full-feeding

Test for subgroup differences: Chi*= 342, df=1 (P=0.06), F=70.7%




Hospital acquired infection

Favours [experimental] Full-feeding Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Rice 2011 30 98 33 102 8.6% 0.95[0.63,1.42] 2011
Arabi 2011 53 120 56 120 18.7% 0.95[0.72,1.25] 2011 —
Rice 2012 111 508 92 492 236% 1.17[0.91,1.50] 2012 T
Arabi 2015 161 448 169 446 49.0% 0.95[0.80,1.13] 2015
Total (95% CI) 1174 1160 100.0% 1.00 [0.88, 1.12]
Total events 355 350

Heterogeneity: Tau*=0.00; Chi*= 214, df=3 (P=054), F=0% ; t

o - 0.2 0.5 1 2
Testfor overall effect 2= 0.07 (P = 0.95) Favours underfeeding Favours full-feeding

Vommiting
i Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% CI Year IV, Random, 95% CI
Desachy 2008 0 05416 48%  1.00([0.35 2.89] 2008
Rice 2011 01542 03175 139%  0.86([0.46,1.60] 2011 «
Rice 2012 02578 01315 813%  0.77[0.60,1.00] 2012 —l—
Total (95% ClI) 100.0%  0.79[0.63, 1.00] i
Heterogeneity: Tau®*= 0.00; Chi*=0.28, df=2 (P=0.87); F= 0% 50 > 055 1 é

Testfor overall effect: Z=1.95 (P = 0.05) Favours Underfeeding Favours Full-feeding

Diarrhea
Risk Ratio Risk Ratio
Study or Subgroup  log[Risk Ratio] SE Weight IV, Random, 95% CI Year IV, Random, 95% CI
Rice 2011 -0.2325 013265 22.2% 0.79[0.61,1.03] 2011 — &
Rice 2012 -0.125 0.08892 494% 0.88[0.74,1.05 2012 —r
Arahi 2015 -0.1875 01171 285% 0.83[0.66,1.04] 2015 —&—
Total (95% CI) 100.0% 0.85[0.75, 0.96] .
Heterogeneity: Tau®= 0.00; Chi*=0.50, df= 2 (P=0.78); F= 0% 50_2 0?5 1 é

Test for overall effect: Z=2.67 (P=0.008)

Favours Underfeeding Favours Full-feeding



Underfeeding®controversy

Underfeedinglc XUw & Y
*N Engl J Med. 2011 Aug 11:365(6):506-17
* N Engl J Med. 2016 Mar 24:374(12):1111-22
- JAMA. 2012 Feb 22:307(8):795-803
 Crit Care Med. 2011 May;39(5):967-74

Underfeedinglc XUw 75 L
- N Engl J Med. 2015 Jun 18:;372(25):2398-408.
- J Crit Care. 2016 Oct:35:110-4
- JAMA. 2014 Aug 6;312(5):5 14-24.
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Nutrition Risk in Critically il INUTRIC) Score

Variable Range Points
Age <50 0
50-<75 1
>75 2
APACHE I <15 0
15-<20 1
20-28 2
>28 3
SOFA <6 0
6-<10 1
>10 2
Number of Co-morbidities 0-1 0
>2 1
Days from hospital to ICU admission 0-<1 0
>1 1
0 - <400 0
>400 1
Sum of points Sum of points Category Explanation
(IL-6 available) | (no IL-6 avallable)
6-10 High Score =Associated with worse clinical outcomes

"These patients are the most likely to benefit
from aggressive nutrition therapy.

0-5 0-4 Low Score *These patients have a low malnutrition risk.
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Problem start
-50 kcal/kg

Critical level
-100 kcal/kg

Complications
-130 kcal/kg
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ASPEN/SCCM (K [E) BMI 30~40:2.0 g/kg IBW/day LL_E

BMI 40LL_E :2.5 g/kg IBW/day LLE
ESPEN (FR M) PNDIEE :1.3~1.5g/kg IBW/day LLE
CCPG(HTH) HERL
HARMEIREEFS 1.2~2.0 g/kg IBW/day LL_E

DiadEd1.2g/kg/day (TN E
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5\ 5 :1.2-1.5g/kg/day
« {5 :1.5-2.0g/kg/day
B HTEE :1.2-1.5g/kg/day

JPEN J Parenter Enteral Nutr. 2016 ;40(2):159-211



New Recommendations from

International Expert Groups Call for
Higher Protein Intake in Older Adults

Up to 2.0 g/kg

1.2-1.5 g/kg
Severe illness
1.0-1.2 g/kg or injury or
Acute or marked

Minimum chronic disease  malnutrition
0.8 g/kg | Protein intake
for healthy

Current New Recommendations > 65 years



Clinical Outcomes Related to Protein Delivery in a
Critically Il Population: A Multicenter, Multinational
Observation Study

JPEN J Parenter Enteral Nutr. 2016; 40:45-51

Eprotein: 1.2g/kg/day, B IR JL¥F—25kcal/kg/day

14
12
o
'g C 1 .
]
~ 05 ‘ | )
) i B Protein ntake
I
O 06 ' 1 L'Energy Intake
© L '
O ' '
04
' '
| )
02 ] 1
! '
0 — | B
4 dawys 12 days
Table 2. Mortality Outcomes Relative to Protein and Energy Intake Delivered.
Patients in ICU =4 d: 60-Day Montality, Patients in ICU =12 d: 60-Day Mortality,
Odds Ratio (95% CI) Odds Ratio (95% CI)
Variable Unadjusted Adjusted® Adjusted Unadjusted Adjusted® Adjusted
Protein intake (mean daily delivery 0.67 0.63 0.68" 0.65 0.58 0.60"
>80% of prescribed vs <80%) (0.52,0.87) (047,0.84) (0.50,091) (0.45,094) (0.38,0.86)  (0.39,0.93)
Energy intake (mean daily delivery 0.76 073 0.89° 0.78 0.72 0.92°

280% vs <80% of prescribed) (0.62,094)  (0.58,091) (0.71,1.12)  (0.58,1.04)

(0.51,0.997)  (0.65, 1.30)




RESEARCH Open Access

Short-term amino acid infusion improves protein
balance in critically ill patients

Liebau et al. Critical Care (2015) 19:106

\]
o
I

:1.5 . I

25 l

0.0 0.5 1.0 1.5 2.0 2.5

1.2g/kg/day?

Protein balance (g protein/kg/h)
o
o
s

|
Amino acids/protein feeding (g/kg/day)



25

Protein Requirements in the Critically Ill: A Randomized
Controlled Trial Using Parenteral Nutrition

“xx

energy intake

JPEN J Parenter Enteral Nutr. 2016 Aug:40(6):795-805

15 4

05

amino acids

(g/ke)

amino acids intake

day 0

number of patients included in analysis at each time point

0.8 g/kg group 60
1.2 g/kg group 59

day1

60
59

day2 day3 day4
day of study
60 59 55
56 55 54

day 5

54
52

day 6

50
49

day7

49
40

30
*
25
energy
(Cal/kg)
20
o h LIS EERD AT
— - —
IN—F M LIZEIEEEOHE I DT
15
10
5
. 0 0.8 g/kg Amino 1.2 g/kg Amino P Value
day8 day9 dayl10 Outcome Measures Acids (n = 60) Acids (n= 59) Between Groups
0.8 g/ Kg Broup  1CU length of stay, median (Q1-Q3). d 6.0 (3.8-10.0) 5.0 (3.0-8.0) 16
Hospital length of stay, median (Q1-Q3). d 27.5(18.8-55.8) 25.0 (16.841.3) A4l
-& 1.2 g/kg group Dialysis days, median (Q1-Q3) 6.0 (53-7.0) 7.0 (2.0-8.8) &7
Ventilator days, median (Q1-Q3) 2.0 (1.0-5.0) 2.0 (1.0-3.0) 22
ICU mortality, No. (%) 6(10) 8(14) 55
a7 a7 44 Hospital mortality, No. (%) 9(15) 12 (20) .47
40 39 37 6-month mortality, No. (%) 9(15) 15 (25) 17




ERiBESNPC/NLEIX ?

NPC/NLL: PE/BEDIRE=NDHZL

ESINT

1) —/ZF R

T=== e

J [iRN |$ ™

- 150-200H HELZ
f: 100 L T HVHELE

SNTLVD
SNTLS?

BRENKELLGBIZONTEUNIEVLESHEN




NPC/NLEICEZ DhBRIEDiTN

BT RV —= (AR (B H)
CERIES

BRIV INJEITEFIC EEGS

K DTNPC/NELITFEGRELTRES

’”l.ll-



How?

-BBRRETOFIIVIZDED ?-



How?

-BBRRETOFIIVIZDED ?-

BHTRRSCCM/ASPENH AR S A
Clinical Guidelines “—"'E’.?"WW"“

Joumnal of Parenteral and Enteral
Nutrition

Guidelines for the Provision and Assessment of Nutrition Volume 40 Number 2

Support Therapy in the Adult Critically I1l Patient: Society P —

of Critical Care Medicine (SCCM) and American Society e

for Parenteral and Enteral Nutrition (A.S.P.E.N.) B 177701486071 15621563
jpen.sagepub.com

JPEN J Parenter Enteral Nutr. 2016 hosted at

online.sagepub.com
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Reducing the incidence of nosocomial infections

Protocol Control Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Heyland, 2013 7 252 26 367 37.7% 0.39[0.17,0.89] e

Taylor, 1998 25 41 35 41 623%  0.71[054,0.94 i

Total (95% C)) 293 408 100.0% 0.59 [0.43, 0.81] ‘

Tolal events 32 61

Heterogeneity, Chi*= 2,73, df=1 (P=0.10), F= 63% =i y } 1
0102 05 2 5 10

Test for overall effect. Z=3.26 (P = 0.001) Favors Protocol Favors Control

Figure 6. Feeding protocol vs control, infections.
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Feeding Protocol review: Crit Care Nurse. 2017 Apr;:37(2):e 15-e23.

o) Etc:
7|:||‘:|)l/37—)l') [ ICUTE B %
- At B
- B 12 2Z BB
-EN 5=

KEREDERRE o

gl A m

BHAIRIGERE
*Pediatr Crit Care Med 2006

*Worldviews Evid Based Nurs 2014

*JPEN J Parenter Enteral Nutr 2014
*JPEN J Parenter Enteral Nutr 2005
*Nurs Crit Care 2014

*Anaesth Intensive Care 2015

*Crit Care Med 2013

*Clin Nutr 2010




JORaJLIZELRESR

ANE
ZTEMH

SE%




Within 6 h of 10U admission:
Ask the physician whether enteral feeding can be started. Spedfy goal

( Reasons to withhold/delay enteral feeding Y

Severe general condition: Acute abdominal pathology needing
Shock: Regardless of infusion and W:slmmm
vasopressor/inotropic therapies lactate Integrity gas!mnsnnl damaged
level rising or persisting > 3 mmol/L (&0&"’“’
Hypossia Facs =< 30 mtio Expected adequate oral diet within 24 h

End-of-life care
\_ Other (e.g., home parenteral nutrition) /

Permission of physician to start enteral feeding? Speafy fo
rate (mi/d)

a (kcal/mL) and

Yes No

Nasogastric (NG) or other feeding tube in place? Do not feed. Document the reason.

Ask again In 6-12 h
~ - -
Check position Y Ask whether you may insert the NG tube

es

oK No

Measure gastric residual volume (GRV) | Ask whether jejunal tube will be placed
< 500
Start feeding 20 mL/h for 6 h. Monitor for GI symptoms.

=500 mbsmllll. GRV < 200 mL I GRV 200-500 mL

No gastric feeding Increase enteral Continue feeding. Ask for
Ask physiclan for feeding by 10 ml/h | metociopramide and lxative
metociopramide and lxative

GRV < 200 mL

Yes

Measure GRV In 6 h GRV 200-500 mL

Measure GRV every Measure GRV every 12 h. Increase

Measure GRV every 6 h.
feeding by 10 mL/h up to the goal. IFGRV | Reduce feeding up to 50%.
OK, every 24 h. Look for GI symptoms Look for GI symptoms

Gastrointestinal symptoms and Intra-abdominal pressure

Diarrhea IAP > 15 mmHg Vomiting Other (abdominal
distension, pain, efr.)
Stop latives Stop enteral feeding Open NG tube. Measure GRV
Continue feeding

Document. Ask physician, how to proceed. Reevaluate in 6 h

6 h. Look for GI
symptoms

Proportion patients receiving EN (%)

Feeding Protocol

World ] Crit Care Med 2017 February 4: 6(1): 50-64

100 0O Before
90} W After P=0026 P =0.041
so - p=o08” =20
70 - P =0.041
80 - P = 0.593
S0 -
40
P =0039
30
20 |-
10
0
Dayl Day2 Day3 Day4 DayS5S Day6 Day7

BiEA0OV—ERRLER
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EXANICEAIFRERHRE LK VEESEIEHEZEIRT S

Fa—T%i%  BTHNBTHEDRL,

FATAEREE : 10mi/hr (BREEE : 70 A—)LICRE> TEMI/hrDR5EE I > fc 5—EH i)

B7% (Gastric empty) F = v 7 : 4E5f5E

ARFBIEICLITIC > CREZAE T %, EXNICIESTHDIEIHEET %,

ZOKa=)LICiE> T—Eoff & 2 - B IZ4BRE D BEN 20mIL TR S X 10mI/hriR 5B & T %,
KYIRTICEKS & ZTIEDrcallg a2 &

DEZE
ARE DRSS EEETD BBREORE I
1/4LLF +5ml.hr BARE
1/4-1/2 [ UEEZ RS Drcall UEHA - #EREBRAZER
1728k -bml/hr Drcall LEF - RIFREBNFZER
@&t
1[o]/ 8k +5ml/hr Dr.call UEH - REEH il k=

é’l‘&*ﬁ@?ﬂ%’éﬂﬂb\’cﬁgé gulS=ply

Olcl/ 8+ +5ml/hr FOBERE
1-2[al/ 8k [ UREZ #Es ES B
3[ol/ 85 FNDFREICEE DrcallUEHA| - #EREHAZEE
4[ol/ 85 fE ¥ DOREICEE Drcall UEH| - EBRBHAIZER

@REBREICLDER Drig{ TZ2RB U TREEEE

29 B UREZ 5 HBRE
&b Dr call Drid#IfrRETHDDEICHED U BEFRKRE ZERE.
GREARE S
oBRERICTHE HEIY  O—-ILZEER
CRREE

FBCRICTE

X¥Driz b2 7O - ZERT2RICIEREBERSEIC "REZONI—IILER BEHOU—
OQkcal/day, BEEZAE—ROOml/hry &R8HIT D&




EXNICEIAINEERPE LUOEERE IFHEZEIRT S

Fa—T%E  BTHNBTHEB DR,
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