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Nutrient requirements during the acute phase:

The "baby stomach” concept

Provision of Nutrients to the Acutely llI
Introducing the “Baby Stomach” Concept

Preiser & Wernerman, AJRCCM 2017:;196:1089-90
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Rule of theTumb

. Set nutrition target (kcal+prot)

. Start EN when possible

. Calculate caloric and protein
balances

. Complementary PN on day 4-5-8
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What do we know about energy
needs?
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Figure 2 Relation between the progressive negative
energy balance and the number of infectious complica-
tions.
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ICU day
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Mortalitet 100 % Mortalitet 0 %
efter 3 manader efter 3 manader
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Nutrition status Acute Acute phase

disease

Stable multiple
organ failure phase

Relevant
co-morbidities

Rehabilitation
phase




Over-fed ICU patient

Energy
Expenditure

B Stored
Activity induced energy
Diet induced
Total
Basal energy
Intake
Endogenous

energy stores
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.During Glucose Infusion
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Figure 1 Rate of basal glucose production ( []) and endogenous glucose
production during glucose infusion (M) in a variety of critically ill patients.
Values were determined by means of the infusion of 6,6-°H-glucose.
*P = 0.05 vs normal volunteers. From: Wolfe ef al, 1979ab; Shaw &
Wolfe, 1986a,b, 1987, 1989; Shaw ef al, 1985.




Glucose uptake In septic patlents and voluntears

Paramster Septic patients Volurtsers

Gilucose uptaks in step 1 3.61 (2.31-5.58) 11.0 {D.74-12.85)

Gilucosa uptake in step 2 6.4 (5.25-8.21) 17.2 (14.065-19.20) -
Significance (within groups)?: step 1 versus step 2 F< 0001 P< DOt -
Differance betwesn step 2 and step 1 25 {0.93, 4.47) 5.3 (.14, B.40) P 0.01
Values are expressed as median {inferquartile range). 1By Wilcoxon's nonpaired test. By Wilcoxon's paired test.

Glucose storage In septic patients and volunteers

Paramatar Saptic patients Voluntesrs

Glucose storage in step 1 0.4 {-0.4 to +3.19) 7.6 (5.80-0.50)

Glucose storage in step 2 2.3 0.92-4.16) 11.68 (B.70-13.80) -
Significance (within groups)?: step 1 versus step 2 P< 001 P<0.01

Differance between siep 2 and step 1 1.51 {0.24-2.69) 4.0 (2.95-5.30) P= 001
Values are expressad as median {interquartiie range). "By Wilcoxon's nonpaired tast. ?By Wilcoxon's paired test.
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Probability of survival

Log-rank RFS p=0.018
Log-rank no RFS p = 0.72
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—  RFSand <50% of caloric target —  noRFSand <50% of caloric target
=  RF5and >50% of caloric target —  noRFS and >50% of caloric target




What do we know about energy
needs?

In the early phase of critical iliness there is a
mobilisation of endogenous stores that cannot be

iInhibited by exogenous nutrition supply.

Adjust energy target accordingly in particular when
there are symptoms (or suspicion) of refeeding

jw 18 Ostrava Jan 31, 2018



What about the Leuven




[ Early initiation [ Late initiation

Total
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2328 1399 913 655 436 313
2312 1438 975 736 517 371




Kaplan-Meier survival Plot
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Days after randomization




A Discharge from ICU

0.93-
. Late initiation

0.904
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Days after Randomization

No. at Risk

Late initiation 2328 574 291
Early initiation 2312 646 342




Online-table 6. Subgroup Analysis

Primary outcome Safety outcome
time to alive discharge from ICU discharged alive from ICU within 8 days
HR (95% CI) interaction P Value OR (95% C1) interaction P Value
Overall (N=4640) 1.063 (1.002-1.128) NA 1.271(1.080-1.495) NA
A priori defined subgroups
BMI (<25 OR 240) (N=1989) 1.045 (0.956-1.143) 5125 1.239 (0.985-1.560) 0.7985
NRS =5 (N=863) 1.059 (0.916-1.224) ; 1.222 (0.887-1.685)
Cardiac surgery (N=2818) 1.047 (0.971-1.129) _ 1232 (0.963-1.599)
Sepsis admission (N=1015) 0.991 (0.866-1.134) 1.068 (0.820-1.439)
Surgical contraindication for EN* (N = 517) 1.198 (0.999 -1.437) 1.749 (1.141 - 2.683)
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[<30% [30-50% |50-70% |70-90% | >90% | | <30% |30-50% 50-70% | 70-90% | >90% |
[n=2 | n=26 | n=ten n=375|] n=114 | n =383 \ net68 | n=z22 | N3 | Ne1 <30% |30-50% |50.70% |70-90% | >890%
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M Early-PN Group [l Late-PN Group

Total
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Protein (g/day)

4 8 12
Days after Inclusion

717 348 159 103
723 399 216 139
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Curnulative Proparfon Discharged
from Pediatric ICU

P 0.001 by log-rank t=st
Pu 0001 [adjusted in mudtivariable
analysi]
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Cumulative Proportion of
Patients Alive

P=0.25 by log-rank test
P=0.08 (adjusted in multivariable
analysis)
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in the PICU (vs 0-10%)

# Glucose
B Aminoacids

_| & Lipids

30 145 125
037 0-10

55 a7
013 012

214 52 51

88 70 71 85 55 35 34
0-067 035 0020 0013 Q0069 018 0080

55 31 42 48 69 62 108
00089 0.0001 00018 00006 00014 00001 00012

72 85 49 432 34 35 104

087 00032 0045 018 0032 018 013 012 0026




(vs 0-10%)

A

Likelihood otlive PICU discharge

0-10% '>10-20% »20-30% >30-40% >40-50% =50-60% ~60-70% ~70-80% ~80-90% >90%
Decile of micro nutrient dose

125 88 70 71 a5 55 35 34
0.062 027 15 0096 0022 0026  OO0F7 0071

47 55 E 4 | 42 48 69 62 108
0045 00091 00002 =<00001 «0-0001 «0-0001 -0.0001 «0-0001

51 72 85 49 42 34 35 104
0092 00084 00019 OO0007 000Z7 00032 00029 00001




What about the Leuven

Post hoc analysis of Leuven data suggest a
lessfavorable outcome related to protein (amio
acid) intake during the acute phase of critical
liness.




So is hypocaloric feeding better?




2 Journal of Parenteral and Enteral Nutrition XX(X)

Table 1. Trials Comparing Standard Amounts of Enteral Nutrition With Lesser Amounts.

Infectious Morbidity, No./Total

Mortality, No./Total No. (%)* No. (%)

Standard
Feeding

28/120 (23)

Energy (kcal/kg/d) Delivered

Permissive Standard
Study (Reference) Underfeeding Feeding

Arabi et al, 20118 14° 16.5°

Standard
Feeding

No difference®

Permissive
Underfeeding

No difference®

Permissive
Underfeeding

22/120 (18)

Rice et al, 2011°
NHLBI ARDS
CTN, 2012°
Rugeles et al, 2013°
Charles et al, 2014'°
Arabi et al, 20157

Petros et al, 2016"!

3%
5%

12
12.3
Unable to
calculate®
11.3

17°
15°

14
171
Unable to
calculate®
19.7

22/98 (22)
118/508 (23)

5/53 (9)f
3/41 (7)
121/445 (27)

18/46 (39)

20/102 (20)
109/492 (22)

3/62 (5)f
4/42 (10)
127/440 (29)

18/54 (33)

30/98 (31)
37/508 (7)°

No data
29/41 (71)

161/448 (36)

12/46 26)"

33/102 (32)
33/492 (7)°

No data
32/42 (76)

169/446 (38)

6/54 (11)

Kortez, JPEN 40:1064-6 (2016)




So is hypocaloric feeding better?

So far there is poor evidence for a systematic
hypocaloric feeding




What do we know about protein
needs?







Patient Protein
Group ig/kg/ da}?)

A n=7 1.14 0.13*_"-*-*
B (n=8) 1.47 £ 0.11¢

C (n=8) 1.86 + 0.14°
p¢ <.001
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Figure 2. Effect of protein delivery on mortality*

Author (vear)

OR. (95% CI)

Keams (20041
Goeters {2002)
Thrahim (2002)
Creguliekin (2008}
Hau (2005}

Rice (2011)
Singer (2011}
Huang (201Z)
Heyland (2013)

Brannschweig (3114}
Ferrie (2015)

Doig (IV AA) 2015)
Deig (refeeding) (2015)
Qi (2015)

Crverall (12 =48.2%, P=0023)

1,13 (0.29-4.44)
170 (0.57—5.10)
1.45 flhas-3.12)
111 (037-331)
(.80 (0,39 .65}
1.19 {{L60-2.35)
233 (1.07-5.09)
0,77 (1,34 1.75)
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(.28 (0. 10-0.83)
(L69 (0.27-1.79)
1.22 (76— 1 98)
.37 (0.19-0.70)
1.200 (1.57-2.54)
0,93 {1h72-1.22)




©
2
&
5
7]
-
Q
O
o
o

== Early Goal-directed Nutrition
=== Standard of Care

250 500 750 1000 1250
Days since randomisation




controls (n=235)

25 -
. protein (n=239)
P = 0.56
20 - P =0.46
S
(] 15 P=0.78
©
=
£ 4
o 07
£
5 -
0

ICU hospital 90 days

Doig et al, ICM 2015;41:1197-1208

jw 18 Ostrava Jan 31, 2018



What do we know about protein
needs?

There is very limited evidence for a beneficial
effect from a high protein intake in the early phase
of critical illness, and it rests solely on
observational data.

Also safety data are limited, and the Leuven
experience is contradictory.

jw 18 Ostrava Jan 31, 2018



Set nutrition target (kcal+prot)

Start EN when possible

Calculate caloric and protein balances
Complementary PN on day 4-5-8

=W =

Nutrition target by indirect calorimetry (or 20
kcal/kg), (50-)80-100%, 1.0-1.5 g protein/kg

jw 18 Ostrava Jan 31, 2018



ICU-metabolism.se © 2010 0

Home of the research group in ICU Metabolism
and Nutrition at Karolinska Institutet and

Karolinska University Hospital

What do we do What have we done Our lab

Our research is dedicated to the
metabolic and nutritional problems
of critically ill patients treated in
the ICU.

We are a small research group dedicated to the metabolic and
nutritional problems of critically ill patients in the intensive
care unit (ICU).

Tracer site

Latest news/meetings

Program for our weekly
wednesday research meeting can
be found here!

Jonathan Grip will present his

poster at the ESCIM meeting in

Barcelona next week on
wednesday.
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