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e Resposta organica ao trauma.
e Reposicao e suplementacao.
e Associacao e relacao de causa e efeito.

e Revisao critica da literatura em humanos:
* Suplementacao caldrica.
* I[munonutricao.
* Probiodticos, Simbiodticos.
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Resposta metabdlica ao trauma

GROUP

Hemodinamica Humoral Metabdlica
Choque descompensado: pressdo Adrenalina Catabolismo proteico
arterial baixa, hipoperfusdo organica. Noradrenalina Resisténcia hepatica a insulina
Glucagon Neoglicogénese
ADH Glicogendlise

Hiperglicemia
Retencado de agua
Hipometabolismo

Choque compensado: pressao arterial Cortisol Catabolismo proteico
normal, hipoperfusao organica. Renina Mobilizacdo de lipideos
Angiotensina Resisténcia periférica a insulina
Aldosterona Retencdo de agua e sal
Hipometbolismo
Perfusdo organica restabelecida. Interleucinas Catabolismo proteico
Prostaglandinas Mobilizacao de lipideos
Reducdo da conversdo periférica t4-t3 Resisténcia periférica a insulina

Hipermetabolismo (?)
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Critérios de
Hill (1965).

Qimed

Forca da associacdo: quanto mais forte uma associacdo, mais provavel
gue seja causal. A forca da associacdao é medida pelo risco relativo ou
pelo odds ratio

Consisténcia: a relacao deve ser condizente com os achados de outros
estudos

Especificidade: exposi¢ao especifica causa a doencga
Temporalidade: causa deve ser anterior a doenca

Gradiente bioldgico (efeito dose-resposta): deve ser em gradiente,
proporcional

Plausibilidade bioldgica: A associagao deve ter uma explicagao plausivel,
concordante com o nivel atual de conhecimento do processo patolégico

Coeréncia: os achados devem seguir o paradigma da ciéncia atual

Evidéncias experimentais: Mudancas na exposicao mudam o padrao da
doenca

Analogia: com outra doenca ou com outra exposicao



Mivel A

Estudos experimentais -.f-._]---- ;
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Estudos experimentais ou observacionais
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Relatos de casos estudos ndo controlados.
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MNivel D

Opinido desprovida de avaliacdo critica,
estudos fisioldgicos ou modelos animais.
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COOK et al., 1992; ECCLES; FREEMANTLE; MASON, 1998
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Trabalhos

Table 1. Characteristics of the enrolled studies

Study

NO. randomized

Characteristics of patients

Mean age (SD)

Duration of

LE HE LE HE intervention

Arabi et al 120 120 =18 years old 50.3(21.3) 51.9(22.1) 1-7 day
ICU =48 hours

Arabi et al 447 445 =18 years old 50.2 (19.5) 50.9(19.4) 14 day
ICU =72 hours
EN within 48 hours of ICU admission

Bauer et al 60 60 =18 years old 55 (18) 53 (18) 1-7 day
ICU =48 hours

Braunschweig et al 38 40 medical or surgical ICU 58.6(16.2) 52.5(17.1) 1-20 day
=18 years old
Within 24 hours of ALI

Charles et al 41 42 >18 years old 504(17.9) 53.4(17.5) 10-12 day
Artificial Nutrition =48 h
ICU =48 hours

Desachy et al 50 50 Medical or surgical ICU 64 (13) 58 (19) 1-5 day
=18 years old

Heidegger et al 153 152 ICU=5 day 60 (16) 6l (16) 4-8 day
Survive>7 day

Peake et al 55 57 >18 years old 56.5(16.1) 56.4 (16.8) 10 day
Enteral nutrition = 2 days
Mechanical ventilation

Rice et al 98 102 ICU admission 53(19) 54 (17) 0-6 day
Mechanical ventilation = 72 hours

Rice et al 508 492 ICU admission 52(17) 52 (6) 1-6 day
ALI <48 hours
Mechanical ventilation =72 hours

Taylor et al 41 41 Patients of head injury necessitating 28 34 1-7 day

mechanical ventilation
Glasgow Coma Scale >3
=10 years old

LE: low energy; HE: high energy; ICU: intensive care unit; ALI: acute lung injury; SD:

standard deviation.



Suplementacao calorica

caracteristicas dos trabalhos

Table 2. Characteristics of the enrolled studies continued

Mean of APACHE I /111 Regimen of Mean daily percentage of caloric Mean daily protein intake
score (SD) nutrition goal (%) (2)

LE HE LE HE LE HE LE HE
252(7.5) | 25.3(8.2) EN EN 59.0 71.4 475 43.6
21.0(7.9) | 21.0(8.2) EN 2\ 46 71 57 60
N/A N/A EN @ 46.4 90.9 N/A N/A
27.7(79) | 23.4(9.3) EN N 55.4 84.7 60.4 82
16.6(0.9) | 17.3(0.8) EN EN 40.5 73 86 83

40 (11)* 42 (17)* EN N 76 95 N/A N/A
23 (7) 22 (7) EN @ 77 103 61.8 89.8
22 (8.9) 23 (9.1) EN \ 70 102 70 74
26.9(8.1) | 26.9(6.6) EN EN 15 74.8 | 10.9 544 |
92 (28)" 90 (27)" EN EN 25 80 N/A N/A
14 14 EN EN 36.8 59.2 | 37.9% 68.7%|

LE: low energy; HE: high energy; ICU: intensive care unit; ALI: acute lung injury; SD: standard deviation.

*Mean of SAPS I, SAPSTI : Simplified Acute Physiology Score II .

fMean of APACHEII score, APACHEII /Il : Acute Physiology and Chronic Health Evaluation IT /1II..
‘The protein intake was replaced by the percentage of protein requirement as it was not available.



Suplementagao calorica () imed
Mortalidade

Low energy High energy Risk Ratio Risk Ratio

lay © 1Dgroup ents o1a en o1a ei Q[[I_._S_S_%Cl
1.2.1 L-EN VS. H-EN
Arabi 2011 36 120 51 120 14.6% 0.71 [0.50, 1.00] TS T
Arabi 2015 108 447 123 445 23.8% 0.87 [0.70, 1.09] Wksil B
Braunschweig 2014 6 38 16 40 3.5% 0.39 [0.17, 0.90]
Charles 2014 3 41 4 42 1.2% 0.77 [0.18, 3.22]
Desachy 2008 11 50 14 50 4.9% 0.79 [0.40, 1.56] R
Peake 2014 14 55 10 57 4.5% 1.45[0.70, 2.99] NRNRR! RO ARREN ]
Rice 2011 22 98 20 102 7.5% 1.14 [0.67, 1.96] N EedEREEND
Rice 2012 118 508 109 492  23.2% 1.05[0.83, 1.32] —r_
Taylor 1999 6 41 5 41 2.0% 1.20 [0.40, 3.62] ‘
Subtotal (95% CI) 1398 1389 85.3% 0.90 [0.76, 1.07]
Total events 324 352
Heterogeneity: Tau? = 0.01; Chi? = 10.39, df = 8 (P = 0.24); I> = 23%
Test for overall effect: Z=1.19 (P = 0.24)
1.2.2 EN VS. EN+PN
Bauer 2000 18 60 17 60 7.0% 1.06 [0.61, 1.85] INENERN iR
Heidegger 2013 28 152 20 153 7.7% 1.41[0.83, 2.39] I IR
Subtotal (95% CI) 212 213 14.7% 1.23 [0.84, 1.81] ‘
Total events 46 37
Heterogeneity: Tau? = 0.00; Chi? = 0.54, df =1 (P = 0.46); I? = 0%
Test for overall effect: Z = 1.06 (P = 0.29)
Total (95% CI) 1610 1602 100.0% 0.94 [0.80, 1.11] <>
Total events 370 389 . ) |

Heterogeneity: Tau? = 0.02; Chi? = 13.086, df = 10 (P = 0.22); I? = 23%
Test for overall effect: Z=0.71 (P = 0.47)
Test for subarouo differences: ChiZ = 2.12. df = 1 (P = 0.15). I? = 52.8%

0.1 0.2 05 1 2 5 10
Favours [Low energy] Favours [High energy]

Figure 3. The impact of initial low energy feeding on mortality 1s shown. MH: Mantel-Haenszel; CI: confidence interval, L-EN: low
enteral nutrition; H-EN: high enteral nutrition; EN: enteral nutrition; PN: parenteral nutrition.



drica - conclusio (Qimed

Suplementacao ca

e Pacientes graves adultos e eutroficos com o TGI funcionante nao foram
beneficiados pela oferta suplementar de energia. Nao se observou
diferenca na mortalidade e(ou) morbidade infecciosa entre os grupos que
receberam oferta baixa (<50% VCT) ou elevada (>80% VCT) de calorias.

* A tolerancia a oferta enteral foi melhor no grupo que recebeu baixa oferta.

A morbidade infecciosa tinha uma tendéncia a ser menor no grupo com
oferta elevada, mas desaparece quando a oferta proteica € ajustada.

* Heterogeneidade dos estudos.
* Desnutridos?
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TABLE |.—Results of the most recent multicenter studies on immunonutrients in ICU patients.

SIGNET Study 20 REDOX Study ¢ METAPLUS Study
Year of publication 2011 2013 2014
Type of study RCT Double blind RCT RCT
Patients 502 ICU pts 1223 ICU pts 301 ICU pts

(mechanically ventilated, = (mechanically ventilated)
multiple organ dysfunction)

Route Parenteral Parenteral + enteral Enteral
Immunonutrients Glutamine, selenium Glutamine, antioxidants Glutamine, omega-3 FA,
antioxidants
Effects of immunonutrients on mortality No effect 4 Increased mortality Increased 6-month mortality N\
(glutamine) in medical ICU pts (P=0.04)
Effects on infection No effect Increased urinary tract No effect
infections (antioxidants)
(P=0.02)
Effects on LOS No effect No effect No effect




Imunonutrientes — recomendacdes (1

TABLE ll.—Recommendations on immunonutrition according to the international guidelines.

Guidelines Statement Strength
2006 ESPEN guidelines '  Glutamine should be added to standard enteral formula in burned patients and Grade A
in trauma patients
Id. There are not sufficient data to support glutamine supplementation in surgical
or heterogeneous critically ill patients
2009 ASPEN guidelines ' Immune-modulating enteral formulations (supplemented with agents such Grade A
as arginine, glutamine, nucleic acid, ®-3 fatty acids, and antioxidants) (surgical ICU pts)
should be used for the appropriate patient population (major elective Grade B
surgery, trauma, burns, head and neck cancer, and critically ill patients on (medical ICU pts)
mechanical ventilation), with caution in patients with severe sepsis
2009 ESPEN guidelines '#  Fish oil enriched lipid emulsions probably decrease length of stay in critically Grade B

2009 CCP Guidelines !2

ill patients

We recommend the use of an enteral formula with fish oils, borage oils
and antioxidants in patients with Acute Lung Injury (ALI) and Acute
Respiratory Distress Syndrome (ARDS)

/2'013 CCP Guidelines 13

Id.

Id.

@13 SSC Guidelines !!

When PN is prescribed to critically ill patients, parenteral supplementation
with glutamine should be considered. However, we strongly recommend
that glutamine NOT be used in critically ill patients with shock and multi-
organ failure. There are insufficient data to generate recommendations for
IV glutamine in critically ill patients receiving EN

The use of an enteral formula with fish oils, borage oils and antioxidants in
patients with ALI and ARDS should be considered

Based on 4 level 1 studies and 22 level 2 studies, we do not recommend diets
supplemented with arginine and other select nutrients be used for critically
il patients

We suggest using nutrition with no specific immunomodulating supplementa-

tion in patients with severe sepsis

~

Grade 2C/

med

GROUP
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TABLE lIl.—Effects of glutamine supplementation on major clinical endpoints in ICU pts: results from the most recent

meta-analyses.

Meta-analysis Mortality Infections ICU days Hospital days
Bollhalder 2013 22 No / Reduced Reduced \

40 RCT (P=0.145) (P=0.009) ‘ (P=0.001)

3107 pts

(21 on surgical pts 11 on ICU pts)
Wischmeyer 2014 24 No No No Reduced (?)

26 RCT (P=0.10) (P=0.09) (P=0.09) (P=0.02)

2482 ICU pts (only in single-centre trials)
Cochrane 2014 25 No Reduced No Reduced (?)

53 studies (P=0.10) (P=0.00001) (low quality evidence)

4671 pts

(both surgical and ICU pts)
Chen 2014 26 No Reduced No

18 trials (P=0.87) (P=0.02) (P=0.24)

3383 ICU pts K /
Maratea 2014 27 No

23 trials

3344 ICU pts
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TABLE IV.—Effects of omega-3 FA supplementation on major clinical endpoints in ICU pts: results from the most
recent meta-analyses.

Meta-analysis Mortality Infections Ventilation days ICU days Hospital days
Manzanares 2013 32 N. N. N. N.
12 RCT (P=0.20) (p=0.35) (P=0.09) (P=0.13)
806 pts
Manzanares 2014 33 No No No No
6 RCT (P=0.08) (P=0.35) (P=0.17) (P=0.84)
390 pts
Palmer 2013 34 No No No [ Reduced (?) J
8 studies (P=0.32) (P=0.41) (p=0.80) (low quality evidence)
391 pts
Chen 2014 35 No
12 trials (P=0.18)
1208 pts
Zhu 201436 No No No
7 studies (P=0.44) (P=0.36) (P=0.33)
955 pts
Santacruz 201537 No No Small reduction
7 studies (p=0.37)

802 ARDS pts
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TABLE V.—Effects of arginine supplementation on major clinical endpoints in ICU pts: results from the most recent
meta-analyses.

Meta-analysis Mortality Infections ICU days Hospital days
Marik 2008 48 No No No No

24 studies (3013 pts)
CCP Group 2013 12,13 No No No No

24 studies (2666 pts) (P=0.40) (P=0.88) (P=0.37) (P=0.42)
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TABLE VI.—Effects of antioxidants supplementation on major clinical endpoints in ICU pts: results from the most
recent meta-analyses.

Meta-analysis Mortality Infections Ventilation days ICU days Hospital days
Manzanares 2012 56 Reduced No Reduced No No
21 studies (P=0.002) (P=0.08) (P=0.02) (P=0.38) (P=0.73)
2531 pts
Alhazani 2013 ¢! Reduced No No
9 studies (P=0.03) (P=0.74) (P=0.12)
792 pts
Huang 2013 62 Reduced
0 studies (P=0.04)
965 pts
Landucci 2014 63 Reduced (?) No No
0 studies (low quality evidence) (P=0.67) (P=0.09)

921 pts
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1. Glutamina, arginina, 6mega-3 e selénio: nutrientes farmacologicamente
ativos que poderiam modular a resposta metabdlica e inflamatoria a
cirurgia e (ou) estresse e melhorar a funcao imune.

2. Esses beneficios foram demonstrados em estudos experimentais e
pequenos trabalhos unicéntricos realizados entre 2000 e 2009, mas nao
foram sustentados por evidéncias (trabalhos multicéntricos, revisao
sistematica e metanalise) recentes, deixando de ser recomendados.

3. Imunonutrientes aumentam o custo e podem causar dano ao paciente
grave, particularmente na sepse, nao devem ser utilizados
rotineiramente.
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Manzanares et al. Critical Care (2016) 20:262

DOI 10.1186/513054-016-1434-y Critical Care

RESEARCH Open Access

Probiotic and synbiotic therapy in critical @
iliness: a systematic review and
meta-analysis

William Manzanares', Margot Lemieux?, Pascal L. Langlois® and Paul E. Wischmeyer®’



Probioticos e

simbioticos

-

Probiotics Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Kecskes 2003 1 22 7 23 0.7% 0.15 [0.02, 1.12] 2003
Lu 2004 8 20 11 20 4.8% 0.73 [0.37, 1.42] 2004 e
Jain 2004 33 45 26 45 12.8% 1.27 [0.93, 1.72] 2004 r-—
McNaught 2005 21 52 22 51 8.3% 0.94 [0.59, 1.48] 2005 - e
Kotzampassi 2006 22 35 27 30 13.7% 0.70 [0.53, 0.93] 2006 ——
Li 2007 8 14 10 11 7.6% 0.63 [0.38, 1.03] 2007 ——
Olah 2007 9 33 15 29 4.9% 0.53 [(0.27, 1.02] 2007 ——t
Besselink 2008 46 152 41 144 11.1% 1.06 [0.75, 1.51] 2008 —
Barraud 2010 26 87 29 80 8.9% 0.82 [0.53, 1.27] 2010 —
Ferrie 2011 14 18 16 18 13.1% 0.88 [0.65, 1.18] 2011 i
Tan 2011 9 26 15 26 5.4% 0.60[0.32, 1.12] 2011 ——t
Wang 2013 8 62 13 61 3.5% 0.61[0.27, 1.36] 2013 A
Lopez de Toro 2014 9 46 13 43 4.1% 0.65 (0.31, 1.36] 2014 —
Sanaie 2014 2 20 5 20 1.1% 0.40 [0.09, 1.83] 2014 —
Total (95% CI) 632 601 100.0% 0.80 [0.68, 0.95] 3
Total events 216 250
Heterogeneity: Tau® = 0.03; Chi* = 20.22, df = 13 (P = 0.09); I’ = 36% b1 o1 o 100

Test for overall effect: Z = 2.61 (P = 0.009)

Favours probiotics Favours control

Fig. 1 Effect of probiotics on overall infections (n = 14). C/ confidence interval, M-H Mantel-Haenszel test

nfeccoes

=

em gera
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Pneumonia associada a VM

Probidticos e
simbioticos

iotics

Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% ClI
Kotzampassi 2006 19 35 24 30 20.4% 0.68 [0.48, 0.97] 2006 = =
Klarin 2008 1 23 3 21 0.8% 0.30 [0.03, 2.70] 2008
Forestier 2008 19 102 21 106 10.2% 0.94 [0.54, 1.64] 2008 ——
Knight 2009 12 130 17 129 6.9% 0.70 [0.35, 1.41] 2009 =i
Morrow 2010 13 73 28 73 9.8% 0.46 [(0.26, 0.82] 2010 i
Barraud 2010 23 87 15 80 9.7% 1.41[0.79, 2.51] 2010 m—
Tan 2011 7 26 13 26 6.2% 0.54 [(0.26, 1.13] 2011 A
Rongrungruang 2015 18 75 22 75  10.9% 0.82 [0.48, 1.40] 2015 i
Zeng 2016 43 118 59 117 25.1% 0.72 [0.54, 0.97] 2016 —
Total (95% CI) 669 657 100.0% 0.74 (0.61, 0.90] E 3
Total events 155 202

- 2 " 12 2 L i L ]
Heterogeneity: Tau® = 0.02; Chi* = 9.86,df = 8 (P = 0.27); I = 19% b1 o1 ] 15 100

Test for overall effect: Z = 3.04 (P = 0.002) Favours Probiotics Favours control

Fig. 2 Effects of probiotics therapy on the incidence of ventilator-associated pneumonia (n = 9). Cl confidence interval, M-H Mantel-Haenszel test

J
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Mortalidade hospitalar
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\.

-
Probiotics Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% ClI
Tempe 1983 3 20 3 20 1.5% 1.00 [0.23, 4.37] 1983
Kecskes 2003 1 22 2 23 0.6% 0.52 [0.05, 5.36] 2003
Jain 2004 22 45 20 45 16.4% 1.10[0.71, 1.71) 2004 —
Lu 2004 2 20 1 20 0.6% 2.00 [0.20, 20.33] 2004
Klarin 2005 2 8 2 7 1.1% 0.88 [0.16, 4.68] 2005
McNaught 2005 18 52 18 51 11.6% 0.98 [0.58, 1.66] 2005 s o
Olah 2007 2 33 6 29 1.4% 0.29 (0.06, 1.34] 2007
Besselink 2008 14 152 9 144 5.0% 1.47 [0.66, 3.30] 2008 s
Klarin 2008 3 22 2 22 1.1% 1.50 [0.28, 8.12] 2008
Knight 2009 35 130 42 129 22.7% 0.83 (0.57, 1.21] 2009 —
Frohmader 2010 5 20 3 25 1.9% 2.08 [0.56, 7.68] 2010 —
Morrow 2010 12 68 15 73 6.9% 0.86 [0.43, 1.70] 2010 S
Sharma 2011 2 24 2 26 0.9% 1.08 [0.17, 7.10] 2011
Ferrie 2011 2 18 2 18 0.9% 1.00 [0.16, 6.35] 2011
Cui 2013 1 23 1 25 0.4% 1.09 [0.07, 16.39] 2013
Lopez de Toro 2014 19 46 18 43 13.3% 0.99 [(0.60, 1.61] 2014 s o
Zeng 2016 26 118 25 117 13.6% 1.03 [0.63, 1.68] 2016 -
Total (95% CI) 821 817 100.0% 0.98 [0.82, 1.18]
Total events 169 171
Heterogeneity: Tau® = 0.00; Chi* = 6.84, df = 16 (P = 0.98); I = 0% ‘0 51 0#1 T 1:0 100{
Test for overall effect: Z = 0.19 (P = 0.85) Favours probiotics Favours control
Fig. 3 Effect on hospital mortality (n = 17). Cl confidence interval, M-H Mantel-Haenszel test
J/
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.

Diarréia
Experimental Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI Year M-H, Random, 95% CI
Heimburger 1994 5 16 2 18 1.2% 2.81[0.63, 12.54] 1994
Bleichner 1997 18 64 24 64 10.5% 0.75 [0.45, 1.24] 1997 —
Kotzampassi 2006 5 35 10 30 3.0% 0.43 [0.16, 1.12] 2006 P
Alberda 2007 1 10 2 9 0.6% 0.45 [0.05, 4.16] 2007
Besselink 2008 25 152 28 144 11.1% 0.85[0.52, 1.38] 2008 e
Knight 2009 7 130 9 129 3.0% 0.77 [0.30, 2.01] 2009 ——
Morrow 2010 42 68 44 73 33.4% 1.02 [0.79, 1.33] 2010 I
Barraud 2010 48 87 42 80 29.9% 1.05 [0.79, 1.39] 2010
Rongrungruang 2015 19 75 14 75 7.2% 1.36 [0.74, 2.50] 2015 ——
Total (95% CI) 637 622 100.0% 0.97 [0.82, 1.15] 4
Total events 170 175

it - . ’ 12 - - " - 1 1 Il 1
Heterogeneity: Tau® = 0.00; Chi* = 8.44, df = 8 (P = 0.39); I = 5% 501 o1 ] 10 100

Test for overall effect: Z = 0.34 (P = 0.74)

Fig. 4 Effect of probiotics on diarrhea (n =9). C/ confidence interval, M-H Mantel-Haenszel test

Favours experimental Favours control
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dias de uso

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Frohmader 2010 11.1 4.9 20 94 5.8 25 3.7% 1.70 [-1.43, 4.83] ™
Morrow 2010 13.3 10.4 68 16.3 14.4 70 2.1% -3.00([-7.18, 1.18] =
Tan 2011 11.9 4.9 26 14.1 6 26 4.1% -2.20([-5.18, 0.78] -
Zeng 2016 6.8 2 118 794 29 117 90.0% -1.14[-1.78, -0.50] .
Total (95% CI) 232 238 100.0% -1.12[-1.72, -0.51] \
Heterogeneity: Chi* = 4.41, df = 3 (P = 0.22); ¥ = 32% %_100 -§lo 5 S%o 100:

Test for overall effect: Z = 3.62 (P = 0.0003) Favours [experimental] Favours [control]

\ Fig. 5 Effect of probiotics on antibiotic days (n=4). C/ confidence interval; WMD weighted mean difference




* Reduzem complicacoes infecciosas.
* Podem evitar novos episodios de PAV.

* Grande variabilidade na qualidade dos estudos (30 ao todo, 2972
pacientes).

* [. plantarum.



Evidéncias fortes em nutri¢ao do paciente grave O ir[]@ﬁd

* Inicio precoce (24 a 48h).

* VVia enteral.
* Pacientes eutroficos podem esperar pela via enteral por 7 a 10 dias.
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