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Comprometimento da imunidade e disfuncao neuroendocrina:
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Figure 4. Muscle Biopsy Specimens From a Representative Patient on Day 1and Day 7
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Healthy muscle is seen on day 1 (A, C) with necrosis and a cellular infiltrate on immunostaining. with CDE8 for red, laminin (myofiber outline) for green, and
day 7 (B. D). This infiltrate was CD68 positive on immunostaining, indicating 4’ 6-diamidion-2-pheylidole (a nuclear marker) for blue.
macrophage origin (red). A, B are hematoxylin and eosin stain, and C, D was
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Fig. 2. Description of the acute and late phases following infection/stress/injury. After
injury, the acute phase is composed of an early and a late period. Then the post-acute

phase can be progressing to convalescence and rehabilitation or chronicity and Pro-
longed Inflammatory and Catabolic Syndrome (PICS).



Obesidade




Available nutrition guidelines are

inconsistent posing challenges to the
calculation of calorie and protein needs
Patients with obesity have an
increased risk of comorbidities o — : —,
(i.e., sleep apnea, type 2 || e————— Patients with obesity may be
Diabetes Mel"tus, hypenens‘m) ' less "ke'y to receive
\ , | malnutrition screening,
Excess adiposity may present assessment and diagnosis
challenges to accurate ’
nutrition-focused physical exam
Bariatric equipment may R Stigma and bias may
not be available L =t influence the quality of
| care provided
Sarcopenia may be
underrecognized in this - ——
patient population Patients may
present with altered
Repositioning and ambulation pharmacokinetics and/or
may be more difficult for response to
nursing staff to perform supplementation

Fig. 1 Factors complicating the care of critically ill patients with obesity. Created with BioRender.com



Identificacao: RMS, 50 anos, feminino, do lar, procedente Ribeirdo Preto
Diagnésticos principais:
1) Obesidade ha 25 anos
2) Diabetes mellitus tipo II (ha 15 anos)
3) Acidente vascular encefalico ha 2 anos
Internada para tratamento de erisipela em membro inferior esquerdo
Evoluiu com septicemia, intubacdo orotraqueal, ventilagcdo mecanica

Avaliacio antropométrica:
Peso habitual 185 (kg): IMC (kg/m?): 68
Altura (m): 1,65 CB (cm): 62 cm
4 Avaliacio laboratorial inicial
Hb (g/dL) 10,8 Prot totais (g/dL) 5.0 Uréia (mg/dL) 30
Linfécitos (/mm?) 900 Albumina (g/dL) 2,6 Creatinina (mg/dL) 1,0

Glicemia (mg/dL) 250




Statement 1

Every critically ill patient staying for more than 48 h in the
ICU should be considered at risk for malnutrition.
Strong consensus (96% agreement)



Table 5
Thresholds for severity grading of malnutrition into Stage 1 (Moderate) and Stage 2 (Severe) malnutrition according to the recent ESPEN GLIM recommendations [23].

Phenotype criteria Etiology criteria
Weight loss (%) Body mass Muscle mass® Food intake, Disease burden/
index (kg/m?) malabsorption or GI inflammation
symptoms

Stage 1/Moderate 5-10% within the past ~ <201if <70yr, Mild to moderate Any reduction of intake  Acute disease/injury”,
Malnutrition 6 mo, or 10-20% <221 =70 yr deficit (per validated assessment  below ER for >2 weeks, or chronic disease-
(Requires 1 beyond 6 mo Asia:<18.5if <70y, methods — see below) or moderate mal- related”
phenotypic and 1 <20if =70 yr absorption/Gl
etiologic criterion) symptoms’

Stage 2/Severe >10% within the past 6 <18.5 if <70 yr, <20 Severe deficit (per validated <50% intake of ER for  Acute disease/injury’,
Malnutrition mo, or >20% beyond if =70 yr assessment methods — see below) >1week, or severe mal- or chronic disease-
(Requires 1 6 mo Asia: TBD absorption/Gl related®
phenotypic and 1 symptoms"

etiologic criterion)

Gl = gastro-intestinal, ER = energy requirements, yr = year, mo = month.

3 For example fat free mass index (FEMI, kg/m?) by dual-energy absorptiometry or corresponding standards using other body composition methods like bioelectrical impedance
analysis (BIA), CT or MRL. When not available or by regional preference, physical exam or standard anthropometric measures like mid-arm muscle or calf circumferences may be
used, Thresholds for reduced muscle mass need to be adapted to race (Asia). Functional assessments like hand-grip strength may be used as a supportive measure.

b Gastrointestinal symptoms of moderate degree — dysphagia, nausea, vomiting, diarrhea, constipation or abdominal pain.

© Gastrointestinal symptoms of severe degree — dysphagia, nausea, vomiting, diarrhea, constipation or abdominal pain.

¢ Acute disease[injury-related with severe inflammation, For example major infection, burns, trauma or closed head injury.

¢ Chronic disease-related with chronic or recurrent mild to moderate inflammation. For example malignant disease, chronic obstructive pulmonary disease, congestive
heart failure, chronic renal disease or any disease with chronic or recurrent Inflammation. CRP may be used as a supportive laboratory measure,




NUTRIC

Chronic starvation
Weight loss over the last 6

month
BAI=20

Acute starvation
Decreased oral intake over
the last week
Pre ICU Hospital Admission

Outcomes:
28 day mortality
Ventilator Free Davs
within 28 davs

Nutritional Status
-  Micronutrient deficiency

- Erosion of Lean Body Mass
Immune Dysfunction

Age
APACHE II

S50FA

Acute inflammation Chronic
IL-6 inflammation
PCT Co-morbid illnesses
and CRP

Figure 1 Conceptual model for nutrition risk assessment in the critically ill. APACHE, Acute physiclogy and chronic health evaluation score;
BMI, body mass index; CRP, C-reactive protein; IL-6, interleukin &; PCT, procalcitonin; SOFA, sequential organ failure assessment score.
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NUTRIC

Table 1: NUTRIC Score variables

Age <50

APACHE Il <15

SOFA <6

Number of Co-morbidities 0-1

Days from hospital to ICU admission 0-<1

IL-6 0 -<400
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NUTRIC

Table 1: NUTRIC Score variables

Age <50

1@@ <75

APACHE Il <15

SOFA <6

Number of Co-morbidities 0-1

Days from hospital to ICU admission 0-<1

IL-6 0 -<400
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Table 2: NUTRIC Score scoring system: if IL-6 available

6-10 High Score » Associated with worse clinical outcomes (mortality, ventilation).
» These patients are the most likely to benefit from aggressive
nutrition therapy.
0-5 Low Score » These patients have a low malnutrition risk.

Table 3. NUTRIC Score scoring system: If no IL-6 available*

5-9 High Score » Associated with worse clinical outcomes (mortality, ventilation).
» These patients are the most likely to benefit from aggressive
nutrition therapy.
0-4 Low Score » These patients have a low malnutrition risk.

*It is acceptable to not include IL-6 data when it is not routinely available; it was shown to contribute very little to

the overall prediction of the NUTRIC score.




Recommendation 5

If oral intake is not possible, early EN (within 48 h) shall be
performed/initiated in critically ill adult patients rather than
early PN

Grade of recommendation: A — strong consensus (100%
agreement)

Recommendation 6

In case of contraindications to oral and EN, PN should be
implemented within three to seven days
Grade of recommendation: B — consensus (89% agreement)

Recommendation 7

Early and progressive PN can be provided instead of no
nutrition in case of contraindications for EN in severely
malnourished patients.

Grade of Recommendation: 0 — strong consensus (95%
agreement)



Recommendation 8

To avoid overfeeding, early full EN and PN shall not be used in
critically ill patients but shall be prescribed within three to
seven days.

Grade of recommendation: A — strong consensus (100%

agreement)

Recommendation 9

Continuous rather than bolus EN should be used.
Grade of recommendation: B — strong consensus (95%
agreement)



In patients deemed to be at high risk for aspiration, post-
pyloric, mainly jejunal feeding can be performed.

Grade of recommendation: GPP — strong consensus (95%
agreement)



Recommendation 52

In obese patients, energy intake should be guided by indirect
calorimetry.

Protein delivery should be guided by urinary nitrogen losses
or lean body mass determination (using CT or other tools).

If indirect calorimetry is not available, energy intake can be
based on “adjusted body weight”.

If urinary nitrogen losses or lean body mass determination
are not available, protein intake can be 1.3 g/kg “adjusted body
weight”/d.

Grade of recommendation: GPP — consensus (89%
agreement)



Several authors advocate a controlled undernutrition of obese
subjects while providing a relatively larger dose of protein between
mided body weight as reference) [339]. An
observed 2.7 kg weight loss per week was considered to be ad-

vantageous when nitrogen balance could be achieved. It remains
unclear whether overweight and obese critically ill patients have a

higher nitrogen loss than patients with a normal BMI when
adjusted for actual lean body mass.




Questoes:

1- Qual a terapia nutricional indicada nesse momento?|

2- Quais as ofertas caléricas minima e maxima?

3- Quais as ofertas proteicas minima e maxima?

4- Qual dieta ou formulacdo seria indicada nesse momento?



proteins (a/ka/day)

Acute Phase

Day 1-4

Pragressive Feeding

(Prevent Uverfeecing)

Recommendations

Post Acute ICU Phase
>Day 5

Early Mobilization

Calories

Set at 70% of
predictive equations ar
100% of indirect
calorimetry

Target 1
Day 4 - 100%

Proteins

Minimum protein intake 1.3
gr/kg/day. NB: During enteral
nutrition target achieved is
lower (80-85%) consider 15
grams/kg/day

Adjust caloric intake for
non-nutritional calories from;
glucose, propofol and citrate

When feeding is reduced 1o
prevent overfeeding due to
non-nutritional calories, use
very-high protein feeds or
protein supplements

Post ICU
Phase

XeTCise

Increase to 125% of predictive
equations or 125% of indirect
calorimetry or 30 kcal/kg/day

Target 2

Post ICU Target

ICU Discharge

Increase protein intake to
15-2.0 grams of
protein/kg/day. Consider
proloenged enteral nutrition, oral
nutrition supplements or
protein supplements

Patients are at-risk for
reductions in caloric intake
after cessation of enteral
nutrition

Patients are at-risk for
reductions in protein intake
after cessation of enteral
nutrition and feeding tube
removal

Post Hospital

Discharge

wah gonitation

Increase to 150% of predictive
equations or 150% of indirect
calorimetry or 35 kcal/kg/day

Target 3

Convalescence Target

calories

proteins

Increase to 2.0-2.5 grams of
protein/kg/day. Consider
prolonged enteral nutrition,
oral nutrition supplements or
protein supplements

Patients are at-risk for
prolonged reduced caloric
intake consider the use of oral
nutrition supplements

Patients are at-risk for
prolonged reduced protein
intake consider the use of oral
nutrition supplements

calories (kcal/day)



Imunonutricao

e Definicao
— Adicao de nutrientes epecificos em concentracdoes maiores

do que as usuais em nutricao enteral e parenteral para

modular a fungao imune e melhorar desfecho
e Objetivos:
— Modular resposta inflamatoria

— Contrabalancar alteragcoes do sistema imune no pos

operatorio

Mizock BA, Nutrition 26 (2010) 701-707
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Imunonutricao

Apos trauma:

Resposta imune: aumento produgao mediadores inflamatorios
(citocinas) no local da injuria
Objetivo: restaurar a homeostase: resposta inflamatoria

precoce fisiologica

Infeccao persistente ou fonte adicional de infeccao: aumento

da desordem immune local e sistémica (SIRS)
Sepsis e faléncia de multiplos 6rgaos
Apoptose das células imunes macrofagos, neutrofilos e

linfocitos: imunossupressao (CARS): Sindrome da resposta

compensatoria sistémica

Gentile LF et al, J Trauma Acute Care Surg 72: 1491-1501
Gogos CA et al, J Infect Dis 181: 176-180.



Figure 1. The Systemic Inflammatory Response Syndrome (SIRS).*

Two or more of the following:
e Temperature >38° C or <36° C
e Heart rate >90 beats/min
e Respiratory rate >20 breaths/min or PaCO,<32 torr

e  WBC >12,000 cell/mm?>, <4,000 cells/mm?>, or >10%
immature (band) forms

Members of the American College of Chest Physicians / Society of Critical Care Medicine Consensus Conference Committee
Definitions for Sepsis and Organ Failure and Guidelines for the Use of Innovative Therapies in Sepsis. Crit Care Med. 1992;20:864—-874.



CARS

Box 1 Characterization of compensatory anti-inflammatory response
syndrome

Cellular/molecular elements

Lymphocyte dysfunction (ie, reduced proliferative and/or type 1 helper T-cell [Thl]
cytokine production in response-defined antigens or specific T-cell stumuli)

Lymphocyte Apoptosis

Down-regulation of monocyte HLA receptors Monocyte deactivation (ie, reduced Thl/
proinflammatory cytokine production in response stimuli)

1IL-10 production

Transforming growth factor-beta production Prostaglandin E2 production
Clinical elements

Cutaneous anergy

Hypothermia

Leukopenia

Susceptibility to infection

Failure to clear infection

Ward N et al,Clin Chest Med. 2008 December ; 29(4): 617




Glutamina

e Aminoacido livre mais abundante no organismo humano
e No musculo esquelético: 50% pool/ de aminoacidos livres

e No stress catabdlico (trauma, sepse, queimadura): deplecao
rapida dos estoques de glutamina

e No stress: condicionalmente essencial

e Substrato para intestino, células imunes e rins
0 0

HZNWOH

HN H

Wischmeyer PE. Crit Care Med 2007;35(suppl):S541-4.



Glutamina

o Efeitos benéficos
— Antioxidante (precursos de glutationa)
— Inducao sintese heat shock proteins
— Manutencao funcgao barreira intestinal
— Substrato para os enterocitos
— Substrato energético para linfocitos e neutrofilos

— Estimulo sintese nucleotideos

Wischmeyer PE. Crit Care Med 2007;35(suppl):S541-4.



Glutamina

e Pacientes cirurgia eletiva: reduziu complicacoes

infecciosas e tempo de internacao hospitalar

e Resultados positivos em pacientes criticos: reducao de

complicacoes e taxa de mortalidade

e Maiores efeitos: dipeptideo L-alanil-glutamina em dose >

0,20 g/kg, via parenteral

Wischmeyer PE. Crit Care Med 2007;35(suppl):S541-4.
Novak F et al, Crit Care Med 2002;30:2022-9.



Critically Ill
Houdijk et al. 1938
Powel-Tuck et al. 1999

Brantiey et al. 2000
Wischmeyer et al. 2001

POOLED DIFFERENCE -

Surgical
Mangano et al. 1993 - —
Morlionetal 1998 -+
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Figure 1. Differences between two means and associatetp)'t i a e effect
of glutamine on hospital length of stay. ohfb‘tefdh

Novak F et al, Crit Care Med 2002 Vol. 30, No. 9



Arginina
I |

e Aminoacido condicionalmente essencial: trauma, pos operatoério
e Secretagogo: liberacao hormoénios anabdlicos

e Funcdo imune: linfécitos T

e Melhora cicatrizacao: via metabolismo de poliaminas e prolina

e ApOs trauma grave ou grande cirurgia: deficiéncia de arginina

por liberacdao de arginase pelos neutroéfilos

e Deficiéncia de arginina: piora funcao receptor de
linfocitos

Bansal V, Ochoa JB. Curr Opin Clin Nutr Metab Care 2003;6:223-8.
Popovic PJ et al, J Nutr 2007; 137(suppl):1681S-6.

Ochoa JB et al, Nutr Clin Pract 2004;19:216-25.

Munder M et al, Blood 2006;108:1627-34.



Arginina

Cuidado!!!

Efeitos benéficos da suplementacdo: estagios precoces da
sepsis

Pacientes com APACHE II < 15

Por que?

Aumento producao 6xido nitrico

Metabolizado em peroxinitrito

Substancia oxidante: dano mitocondria, aumento

permeabilidade intestinal e disfuncao de érgaos

Pacher P et al, Physiol Rev 2007;87:315-424.
Fink MP, Delude RL.. Crit Care Clin 2005;21:177-96.
Bistrian BR, McCowen KC. Crit Care Med 2006;34:1525-31.



—
Harm

1 E Elective surgery

Fig. 2. Benefit versus harm of arginine-supplemented immune-enhancing diets
(IED). Patients undergoing elective surgery benefit from the use of [ED, exhibiting
a significant decrease in infection rates. Trauma patients may benefit, but only if
they receive adequate amounts of an IED early after their injury. Medical patients
appear to exhibit little if any benefit. Medical patients with severe sepsis exhibit
little benefit; potential for increased mortality. Used with permission [16].




Oleo de Peixe

Acido e-linolénico

e EPA e DHA: Sintetisados a

18:3n-3

partir do acido alfalinolénico Vowapme ——— |
(bmega 3 de origem vegetal, 18:4n3

Elongase N l
aC|d0 graXO essenC|a| Acido eicosatetraendico

20:4n-3
e Na doenga critica: quase inibida Hdesatwaze
Acrido eicosapentaencico (EPA)
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- (Mizock BA, Nutrition 26 (2010) 701-707) Flongase
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Oleo de Peixe

Suplementaciao de 6mega 3 em pacientes criticos:
Reducao sintese eicosanoides prdinflamatorios

Reducdo adesao de leucdcitos e plaguetas ao endotélio
Reducdo lesao oxidativa pelo estimulo sintese de glutationa
Aumento sintese resolvinas antiinflamatorias

Reducao liberacao de mediadores inflamatdrios derivados do

intestino nos linfaticos mesentéricos e ducto toraxico

Mizock BA, DeMichele SJ. Nutr Clin Pract 2004;19:563-74.
Serhan CN et al, Lipids 2004;39:1125-32.
Glatzle J et al, J Gastrointest Surg 2007;11:719-24.



e Trés clinical trials randomizados, grandes: Efeitos

positivos de formula com oleo de peixe, 6leo de

borragem e antioxidantes em pacientes em ventilacao
mecanica com SARA

e Reducao tempo ventilagdo mecanica

e Reducao tempo internacao CTI e hospitalar

Gadek JE et al, Crit Care Med 1999;27:1409-20.
Singer P, et al, Crit Care Med 2006;34: 1033-8.
Pontes-Arruda A, et al, Crit Care Med 2006;34:2325-33.



Immunonutriion suppresses
acute mflammatory responses
through modulation of resolvin
El 1in patients undergoing major
hepatobiliary resection

Hidehiko Uno, MD, Katsunori Furukawa, MD, Daisuke Suzuki, MD, Hiroaki Shimizu, MD,
Masayuki Ohisuka, MD, Atsushi Kato, MD, Hideyuki Yoshitomi, MD, and Masaru Miyazaki, MD,
Chiba, Japan

Surgery, 2016



Assessed for eligibility (n = 64)

Excluded (n = 24)
+ QOlder than 80 years (n=6)
+ Preoperative chemotherapy (n = 15)
+ Hemodialysis (n = 2)
+ Declined to participate (n = 1)

Randomized (n = 40)

Allocated to group IN (n = 20)
Received preoperative immunonutrition

Allocated to group C (n = 20)
Received no immunonutrition

Discontinued intervention (n = 0)

Discontinued intervention (n = 0)

Analyzed (n = 20)
+ Exclude from analysis (n = 0)

Analyzed (n = 20)

+ Exclude from analysis (n = 0)

Surgery, 2016



Table 1.

Background of patients

Growugp IN
m = 20)

Age (n)
Sex (male/female)
Aldlbumin (g/dL.)
Triglycerides (mg/dL.)
PHA (stimulation index)
Con A (stimulation index)
Biliary drainage methods ()
PTBD
ENBD,/EBS
Diagnosis
Bile duct carcinoma
Intrahepatic
cholangiocarcinoma
IPNDB
CGall bladder carcinoma
pITNM classification
(L/IL/IIL/TVa,/IVb)
Total liver volume (cm?)
Remnant liver volume (cm®)
RINV/TLV ratio (%)
Surgical procedure ()
Right hemihepatectomy
Left hemihepatectomy
Right trisectionectomy
Left trisectionectomy
Operative time (min)
Blood loss (g)
Combined portal vein
resection
Blood transfusion ()

6H.5 = 1.9
10710
3.7 = 0.1
58.8 4.7
1658 25
127 18

i+

(ENs]

1

17
2

1
(4]
3/ 4/ 4,7/ 2

1.139 =+ 41
556 + 50
48.6

12
4
2
2
445 + 17
1,157 = 137
4

3

1/1/4/8/3
1.192 + 48
602 + 37
51.1

10

t S o

44 15
1.332 = 182
3

4




Table II. Postoperative complications, hospital

stay, and mortality

Groupp IN Group C
m = 20) m = 20) Pt
Infectious 8 (40) 15 (75) 025
complications
Wound infection 6 10 197
Intra-abdominal 6 12 057
abscess
Pneumonia 1 3 292
Sepsis 1 1 1.000
Noninfectious 11 (55) 14 (70) 327
complications
Liver failure 2 5 212
(grade B/C)
Bile leakage 4 5 705
Portal vein 3 2 633
thrombosis
Others 6 7 736
Duration of SIRS 1.71 + 0.2 23+ 03 108+
(days)*
Postoperative 36.9 + 3.3 53.9 + 5.0 0061
hospital stay
(davs)*
Clavien-Dindo 2/2/6/1/0 1/1/13/2/0 .024%
classification
(IL/I1/11L/ IV /V)

Mortality 0 0 1.000
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Imunonutricao
i

Minerva Anestesiol. 2015 May 13. [Epub ahead of print]

Immunonutrients in critically ill patients: an analysis of the most recent literature.
Annetta MG?, Pittiruti M, Vecchiarelli P, Silvestri D, Caricato A, Antonelli M.

Author information

Abstract

Modulation of inflammatory and immune response to critical illness has been the goal of much
research in the last decade and a variety of drugs and nutrients (so called '‘immunonutrients')
have been tested in experimental models with promising results. Though, in the clinical setting of
intensive care, their efficacy have been inconsistently proven, most likely because the effects of
each drug may vary in relation to the timing, the dose, the route of administration, the interaction
with other nutrients, the severity of illness and many other factors. Though the early studies of
the beginning of this century (2000-2009) have shown some clinical benefits, recent multicenter
trials (2011-2015) have failed to prove a consistent benefit of immunonutrition in terms of
mortality or other clinical endpoints. Reviewing the latest evidence-based documents on this
subject (multicenter trials, systematic reviews, meta-analyses and international guidelines), there
IS no convincing evidence that immunonutrients may be beneficial in the critically ill. Considering
that these substances invariably increase the costs of health care and may be unsafe or even
harmful in some subgroups, particularly in septic patients, we conclude that routine
administration of immune-nutrients (glutamine, arginine, omega-3 fatty acids, selenium, etc.)
cannot be currently recommended in the critically ill.
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Mauskopf et al. World Journal of Surgical Oncology 2012, 10:136 PN
http//www.wjso.com/content/10/1/136 'EE WORLD JOURNAL OF
el SURGICAL ONCOLOGY

¥

RESEARCH

Open Access

Immunonutrition for patients undergoing elective
surgery for gastrointestinal cancer: impact on
hospital costs

Josephine A Mauskopf', Sean D Candrilli', Héléne Chevrou-Séverac” and Juan B Ochoa’



Table 1 Perioperative immunonutrition support: clinical outcomes®

Outcome variable With perioperative immunonutrition® Without immunonutrition Difference or RR (95% Cl)
N=442 N =447

Mean length of stay 13.31 1548 A=-218

Percentage reduction in length of stay 14.1%

Percentage with any infectious complications  14.71% 3132% RR=1046

Number @) in pooled trial populations with

specific complications®

Wound infection 26 (5.9%) 43 (9.6%) RR 061
(038, 0.96)

Abdominal abscess 9 (20%) 21 4.7%) RE 043
(021,091)

Prneumania 25 (5.79) 47 (10.5%) RR 054
(034, 0.87)

Urinary tract infection 11 (2.5%9) 20 45%) RR 053
(023,1.19)

Sepsis 8 (1.89%) 16 (36%) RR 053
(022, 1.27)

Anastomotic leak 15 (3.4%) 29 (6.5%) RR 052
(028, 0.95)

Abbreviations: A, absolute difference; RR relative risk with 95% confidence interval in ().
* Caleulated from data reported in Waitzberg et al. [4].

® Three 240-mL (8-ounce) servings of oral supplement per day for five days prior to surgery, followed by early enteral feeding (within 24 hours postsurgery) at a

goal of one liter per day.
“ Note that a patient may experience more than one complication.



Table 3 Estimated cost savings per patient with the use of immunonutrition

Cost Savings per Patient
by Costing Method®

Population Cost Savings Due Cost Savings Due
to Reduced Hospital LOS to Lower Infectious
Complication Rates

Base-case estimates
Waitzberg et al. [4]. 56,000 $3,300
ALO5=218;ICR, 14.71% vs. 3132%

Estimates using lower LOS and
infectious complication rates for
the control population®

Upper + lower Gl 53,200 $1,600
ALOS=1.21;ICR, 5.2% vs. 11.2%
Upper Gl only 56,300 54,300
ALOS=1.78; ICR, 7.9% vs.17.1%
Lower Gl only 52,800 $1,200

ALOS=1.14; ICR, 4.8% vs. 10.4%

Abbreviations: 4, absolute difference; Gl gastrointestinal; HCUP Healthcare Cost and Utilization Project; ICR infectious complication rate for perioperative
immunonutrition vs. standard nutrition; LOS length of stay.

* Rounded to the nearest $100.

" Infectious complication rates and length of stay for the control population taken from 2008 HCUP NIS values presented in Table 2 and relative risk of infectious
complications and percentage reduction in length of stay presented in Table 1 and taken from Waitzberg et al. [4].
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Figure 1 Cost savings attributable to reduced infectious complications (presented in 2010 US dollars).
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Table 1 Areas of uncertainty - opposing views

Topic/area

One viewpoint

Opposing view

Optimal caloric intake

Supplemental PN

Optimal protein intake

Re-feeding syndrome

Role of indirect calorimetry

Autophagy

Antioxidants

Glutamine

Omega-3 lipid formulations

High-dase selenium 800 to 4,000 pg/day

Probiotics

Monitoring GRV

Early match of EE.

When EMN provision is less than 60% in early course
of ICU stay not contraindicated.

Equal to nitrogen losses, up to 15 g/kg per day.

Slowly increase nutritional support to prevent
re-feeding syndrome consequences even if this
results in increased energy deficit.

Yes (patients staying more than 4 days).

Provision of nutrients should be reduced so as

not to reduce autophagy capacity as early nutrients
provoke a phenotype of suppressed autophagy in
human and animal experiments, with functional
consequences that impair recovery.

Supplement in case of low levels of antioxidants.

In all patients on PM.

Use continuous enteral administration and avoid
bolus administration.

High-dose trials (1,000 pg) show greater improvement

than low-daose trials.

Safe. Avoid use in pancreatitis patients with multiple
organ dysfunction syndrome.

Accept GRV of 250 up to 500 mL per 6 hours.

Less than EE during the early phase.

Mot before day 8 in patients with a
body mass index of at least 17.

Less than nitrogen losses.

Early nutritional support improves
outcome also in malnourished patients;
re-feeding syndrome consequences should
be monitored and immediately treated

if necessary.

No.

Although experimentally autophagy may
be reduced in early critical illness,
pharmacological autophagy activation
remains to be tested clinically.

Use pharmacological dosages.

High-dose glutamine increases mortality
in critically ill patients, regardless of route
of administration.

Mot beneficial in acute respiratory distress
syndrome.

Potential for toxicity.

In selenium-replete populations, 800 to
1,000 pg may be ineffective.

May be harmful in ICU patients when
given past-pyloric with fiber.

Abandon GRY monitoring in medical
patients and consider in surgical patients.

EE, energy expenditure; EN, enteral nutrition; GRV, gastric residual volume; PN, parenteral nutrition.



Table 2 Areas of consensus (ICU patients with a more
than 4-day length of stay)

Consensus

Early enteral feading

Risks of overfeeding

Estimation of energy expenditure

Arginine

Vitamins, trace elerments

Consider in each patient without
absolute contraindication; prevents
mucosal atrophy

Early phase

Requires indirect calorimetry —
cannot be predicted by equations

Mot recommended in sepsis;
beneficial in perioperative patients
outside the ICL)

Mandatory, in nutritional doses;
particularly true in parenteral
NULTtion
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Question: Should EN formulas with fish oils (FOs),
borage oil, and antioxidants be used in patients with ALI

or ARDS?

E3. We cannot make a recommendation at this time
regarding the routine use of an enteral formulation
characterized by an anti-inflammatory lipid profile (eg,
omega-3 FOs, borage oil) and antioxidants in patients
with ARDS and severe ALI, given conflicting data.

[Quality of Evidence: Low to Very Low]|



Question: Should immune-modulation formulas be used rou-

tinely to improve outcomes in a patient with severe trauma®’

M1b. We suggest that immune-modulating formulations
containing arginine and FO be considered in patients
with severe trauma.

[Quality of Evidence: Very Low]|
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