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Imunonutrigéio no paciente cirargico: Como otimizar desfechos?

Uma conduta simples com grandes resultados
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Medical Science Liaison - Nestlé Health Science



.:*" ABCD Arq Bras Cir Dig . . .
EENE  2024,37:01794 Review Article - Position Paper
https://doi.org/10.1590/0102-672020240001e1794

PERIOPERATIVE CARE IN DIGESTIVE SURGERY: THE ERAS AND ACERTO
PROTOCOLS - BRAZILIAN COLLEGE OF DIGESTIVE SURGERY POSITION PAPER
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COLEGIO BRASILEIRO DE CIRURGIA DIGESTIVA
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IMUNONUTRICAO

DIETAS ENTERAIS OU SUPLEMENTOS ORAIS
QUE CONTENHAM ARGININA,
NUCLEOTIDEOS E OMEGA-3

MELHORA DA RESPOSTA IMUNE AO
TRAUMA CIRURGICO REDUZINDO AS
COMPLICACOES INFECCIOSAS

Braga M, et al.. JPEN J Parenter Enteral Nutr. 2013 Sep;37(5 Suppl):66S-72S.



Imunonutricéo: Além do estado nutricional ..
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Arginina: E a principal fonte de combustivel das células T na resposta inflamatéria ao trauma
cirargico, ajudando a manter a fun¢éo imunolégica e reduzir o risco de infecgéio. Além de contribuir
para otimizar a perfusdo tecidual e cicatrizagdo (6xido nitrico);

Omega-3: Reduz a sintese de citocinas e prostaglandinas pré-inflamatérias, possui agéo
antioxidante e inibe o sistema ubiquitina proteassoma, atenuando a proteélise;

Nucleotideos: Essenciais para proliferacdo e maturagdo das células de defesa com estimulo
fagocitdrio e participam do desenvolvimento do sistema imunolégico.

I/ - "~ 7 . e b
Q~ A imunonutricao é cuidado metabalico!

Horie LM, et al. BRASPEN ) 2019; 34 (Supl 1):2-32; Arends J, et al. Clin Nutr. 2017 Oct;36(5):1187-1196; Braga M, et al. Surgery 2002;132:805-14; Daly JM, et al. Ann Surg 1988;208:512-23;
Gianotti L, et al. JPEN ) Parenter Enteral Nutr 1999;23:314-20; Berstad P, et al. ] Hum Nutr Diet 2013;26:359-68; Braga M, et al. Arch Surg. 1999;134:428-433



Medical &

O que dizem os guidelines? e

ESPEN 2006 Férmulas imunomoduladoras (férmulas enriquecidas com arginina, nucleotideos e
acidos graxos w-3) sdo superiores as férmulas enterais padréio: em pacientes cirtrgicos
eletivos do trato gastrointestinal superior.

ACERTO 2017 Em pacientes de maior risco e submetidos a operacéo de grande porte, a terapia
nutricional deve incluir imunonutrientes, tanto pelo uso de suplementos orais como por

via enteral.
Guidelines ESPEN 2017 e A administragéo peri ou pelo menos pés-operatéria de férmula especifica enriquecida
paciente 2021 com imunonutrientes (arginina, écidos graxos émega-3, ribonucleotideos) deve ser
cirargico administrada em pacientes desnutridos submetidos a cirurgia oncolégica de grande
porte
Guidelines ESPEN 2021 e Imunonutri¢éio (arginina, dcidos graxos N-3, nucleotideos) em pacientes com céncer
paciente 2017 gastrointestinal superior submetidos a ressec¢dio cirtrgica no contexto dos cuidados
oncolégico perioperatérios
BRASPEN Para pacientes com céncer submetidos & cirurgia desnutridos ou em risco de
2019 desnutrigéio candidatos a cirurgia de médio ou grande porte, recomenda-se a utilizagéo

de férmulas hiperproteicas com imunonutrientes (arginina, édcidos graxos 6mega-3 e
nucleotideos), por via oral ou enteral na quantidade minima de 500ml/dia no periodo
perioperatério, iniciando 5 a 7 dias antes da cirurgia.




Triagem nutricional: Paciente cirargico

NRS-2002

TRIAGEM DE RISCO NUTRICIONAL ~ NRS 2002 - NUTRITIONAL RISK SCREENING

Paciente apresenta IMC <20,57

Parte 1. Triagem inicial Sim Mao
1

2 Heuve perda de peze nos Otimes 3 meses?

3 Houve raducde na ingestao de alimentos na ulima semana?

4 Paciente apresenta doenga grave, esia em mau estada geral ouem U117

Sim: se a resposta for “sim” para qualgLer uma das quesiGes, contnue e presncha a parte 2
Nao: se a resposta for ‘nda” para fodas as questdes. reavalie ¢ pacients semanalmentz. Se o paciente tver indicagio de
cirwrgia da grande porte, deve-se considzrar Terapia Nutricional para evitar risoos associados. Continue 2 oreencha a parte 2

Parte 2. Triagem do risca nuiricional

Gravidade da Doenga
Estado Nuiricional (efeito do estresse metabolico no aumento das necessidades
nutricionais)

Epu":l e Fatzrin nifrsioral namal (m"nt"f:;gz , Nerassitares mificiarais nomrais
2 I
Perda de paso >5% em 3 masos ol Fratura de quadril; Pacientes crnicos com
Leve Ingestio almentar ahaixo de 50-75% Leve complicagaes aguﬂa; ALY EPUC diabistés
(montuagzo 1 da ne:esslia;':ﬁ:pai dasemana  (pontuagao 1) caicer, hemodidisa ibrica
Perda da pesp »5% em 2 meses ou;
Kt IMC 18 8-20,5+ cendicao geral Meadata Crurgia abdeminal de grande porte; AVC,

e comprometida ou; Ingeste alimentar (pantagio 2 Pneumenia grave; Docngas malignas
PONlUACE0 2] | e 05 60% da necessidade nomnal  \POTUSE0 2] hemalo/6gicas ileucemas e knfomas)
da semana anler o

PONS - Triagem pré-operatoria

Perda de pesc »5% em 1 més ( 15%
2m 3 meses) ou; IMG <18,5+
condigic geral enre 0-25% da
necessidade nomal da semana
anteror.

Grave Traumz craniano; Transplanis de medula bssaa
(pontuagdo 3] | Pacientes em cuidades intensives (APACHE 10)

Grave
(pontuagéo 3

ESCORE TOTAL: panfuacio (estada nutricianal] + pentuacis (gravidade dadoensa) =

Para celeular o escore tofal: A. Encontre o eacore (de 0 a 3) para o estedo nutricional e para a gravidade da docnga (escolher
apenas a variavel de maior gravidade), B. Some os dais escores para obler o escore tolal, C. Se o padiente apresentar idade
20 anos, adicone 1 porto so escore tolal para ajustar a fraglidade dos idoses,

Escore tofal >3 U paciente esta em nsco nutncional e a ferepia nutncional deve ser mciada.
No moments, o pacisrte nao apresenia risco nutneional, mas deve sef reavaliado semanaimente. Se o
Escore tolal <3 | paciente fiver indicacao de drurgia de grande pone, deve-se considerar terapia nutricional para evitar iscos
assnriadns

+ PONTUAGAQ = 1 2 a ncocsedade proleica esta aumentada. mos o Deficit Protcico pode ser resuperado pela
i dooal ou uso da suph na maior partz dos casos
*  PONTUAGAC = 2 = a necessidade proleica esta substancialmente aumentada, 2 o Defictt Frateico pode ser

reclperads na maior parte dos cases com o usa de suplementas orais/deta enteral.
« PONTUACAQ = 3 < a necess dade pioteica esid substansialmerte aumentada e nda pode ser recuperada

somente pelo use de suplementos oraisitieta enteral

Ingestdo
IMC Perda de Peso alimeintsF
] I}
Perda de peso S li taca
IMC < 18.5 ‘ (involuntaria) L:;(aéugeor;ﬁa:ao
(< 20 se id> 65) >10% nos dltima semana?
| altimos 6m?
w . T
U |
’k Qualquer 4
= i reposta sim
e /ou
Albumina < 3.0 PONS
- Triagem Nutricional
Acompanhamento i Pré Op

Intervengio Nutricional |

*Sem evidéncia de disfungao hepética ou renal

Gillis C, Wischmeyer PE. Anaesthesia. 2019 Jan;74 Suppl 1:27-35.




A imunonutri¢céo e abreviagéo de jejum indicadas

independente do risco pelo PONS

Cuidado Nutricional

Cronograma para cirurgia
DUKE POET
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Acompanhamento
Nutricional
SNO ricoem PTN
4 sem

IMN 7d pré op
Abrevia¢io de JJ
Oferta de CHO 2h pré op

IMN 7d pos op

4 sem SNO rico
em PTN

_ Triagem Nutricional
/

Nutricionista —~ fazer
telefonema semanal
para ajustes

‘B-Ixo risco
nutricional

IMN 7d pré op
Abreviagio de JJ
Oferta de CHO 2h pré op

IMN 7d pés op
4 sem SNO rico

em PTN

Wischmeyer PE, et al. Anesthesia & Analgesia 126(6):p 1883-1895, June 2018.1
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Review
Effects of Immunonutrition on Cancer Patients Undergoing
Surgery: A Scoping Review

Nutrients 2023, 15, 1776 13 0f 18

Table 9. Main results of the effects of immunonutrition in review studies based on the function and
localization of surgery.

Localization of Surgery Effect of Inmunonutrition Level of Evidence
General oncologic Decreased infectious complications and length of stay MODERATE
Head and neck Fistula formation MODERATE
Esophagogastric surgery Decreased infectious complications and length of stay MODERATE

Immunological changes, decreased wound infections
and length of stay
Decreased infectious complications, liver failure,
mortality, and length of stay
Pancreatic surgery Decreased infectious complications and length of stay MODERATE

Cochrane
o Library

Cochrane Database of Systematic Reviews

Immunonutrition for patients undergoing surgery for head and neck
cancer (Review)

Colorectal surgery MODERATE

Hepatic surgery MODERATE

Garcia-Malpartida K, et al. Nutrients 2023, 15, 1776




International Journal of Colorectal Disease (2018) 33:273-283
https://doi.org/10.1007/500384-017-2958-6

ORIGINAL ARTICLE

Effect of immunonutrition on colorectal cancer patients undergoing

surgery: a meta-analysis

Jing Xu'+ Xian Sun’ - Qiangian Xin - Ying Cheng - Zhen Zhan' - Junfeng Zhang"' - Juan Wu'

Tempo de internag¢ao
EN

Mean Difference

EIN Maan Difference
a i Flixad, 95% €1
Braga?ﬂﬂ?l:ﬂ: 12 45 95 29 50 S51.0% 2.50(1.02 3.98)
Braga 2002 * %) 12 45 50 9.8 31 50 49.0% 2.20(0.69,3.71)
Total (35% CI) 100 100 100.0% 2.35([1.29, 3.41)

Helerogeneity: Chi* = D.08, df = 1 (P = 0.78) I = 0%
Test for overall efect Z = 4.35 (P < 0.0001)

EIN EN Odds Ratio
—Study or Subgroup __Events Total Events Total Weight M-H. Fixed, 95% CI

b sraga 2002 ;:-'?I 6 50 16 50 224%  0.29(0.10.0.82)
Braga 2002 ‘o 5 50 16 50 220%  0.24[0.08,0.71]
Moya 2016 ) 4 0 9 61 134%  0.41(0.12,1.40)
Moya 2016 13 122 200 122 413%  0.38(0.19,0.78]
Total (95% C1) 283 283 100.0%  0.33 [0.21, 0.53)

Tolal events To

-2
Fawvours | EN

IV, Fixad, $8% C1
L3

-

+ + + -+
4

2
| Favours| EIN ]

Odds Ratio
M-H, Fixgd, 85% C1
"

—_—

——
-

28
Helerogeneity: Chi' = 0.69, df = 3 (P = 0.88); I = 0%
Tost for overal effect: Z = 4.55 (P < 0.00001)

Complicacoes infecciosas

0.1

02 05 1 2 &
Favours [EIN] Favours | EN]

10

@ CrossMark

Fo

InfecgOes de sitio cirdrgico

EIN EN

€ Horie 2006 o 0 33 5 34 212%

Moya 2016 1™ 7122 21 122 T8E%

Total (95% CI) 155 156 100.0%
Total events 7 26

Helerogengity, Chi® = 0.70, df = 1 (P = 0.40) P = 0%
Test for overall effect: Z = 3.23 (P = 0.001)

EIN EN
d T iceie 2008 &1 T 4 34 18%
Moya 2016 1 To122 20 122 B12%
Total (95% C1) 155 156 100.0%
Total events L4 24

Helerogeneity: Chi? = 0.51, df = 1 (P = 0.47) P = 0%
Test for overall effect: Z = 3.00 (P = 0.003)
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IMC: 22-27kg/m2
rmula IMN (w-3, arginina

e nucleotideos) 5-7 dias

A maioria, realizou no
perioperatério, porém

alguns somente no pré ou

poés

Odds Ratho Odds Ratio
g cl M-H, Figed, 95% €1
0.08 [0.00, 1.51) = |
0.20[0.12, 0.72) L ]
0.25 [0.11, 0.58) -

0.005 0.1 1 10 200

Favours [EIN] Favours| EN]
Odds Ratio Odds Ratio
0.10[001, 186 — " —_
0.31[0.13, 0.76] 0
0.27 [0.12, 0.64] -
|
0.005 0.1 1 10 200

Favours [EIN] Favours[ EN]

Fig.2 Forest plot comparison between EN and EIN for clinical index. a LOS. b Infectious complications. ¢ S51. d Superficial/deep incisional infections,

Braga 2002" preoperative group, Braga 2007 penioperative group

Infecgdo de incisdo superficial/profunda

Xu ), et all

nt J Colorectal Dis. 2018 Mar;33(3):273-283.



& frontiers | frontiers in

TABLE 2 | Analysis of enteral immunonutrition outcomes.

Q Enteral immunonutrition vs. No. of studies RR 95%Cl P Heterogeneity (I%)
= control
Infectious
E—
Effect of Enteral Immunonutrition in | = — RS o e
Respiratory tract infection 29 0.88 0.5, 1.04 014 0%

Patients Undergoing Surgery for

= 5 Uri tract infacti 17 071 0.49,1.02 0.06 0%
Gastrointestinal Cancer: An Updated ey tract macten

Respiratory failura a2 0.96 0.61,1.53 0.88 0%

Systematic Review and
Meta-AnaIysis % - o i D'C@ o
10N 0T Venous I ot Elm 9% 0%
oyttt ct ksl Kt Pancreatic fistula 9 0.689 0.58,1.35 057 0%
4 124 0.38 3.07 0,72 0%
18 0.65 0.49, 0.85 0.002 I 0%
35 esfudos [ 0.5 0.19, 0.64 <0.001 0%
. ™ iz GESmRE BT 0%
3.692 paaenies 3 100 Gidalis 051 0%
|nc|uiram desnufridos e bem-nui‘ridos I Duration GTSIH_S ) N —oes ~048,-023 =000 5%
Duration of antibiotic therapy 4 —2.50* —3.11, -1.88 =0.001 63%
Non-infectious
G RU Po I M N Mon-infectious complications 15 091 0.80, 1.02 0.10 0%
Viain thrombosis 5 0.70 0.21,2.38 057 0%
Pulmonary thrombosis 4 054 0.13,2.26 0.40 0%
. L. ., . Armythmia 4 0.81 0.38, 1.71 0.58 0%
® |nfecgao dO sitio ciru rgico Myocardial infarction 3 297 0.47, 1865 025 0%
. Cardiac dysfunction 7 0.72 0.28, 1.84 049 0%
.
AbSCGSSO qbdommcﬂ Renal dysfunction 7 1.27 0.56, 2.92 0.57 0%
24t Delayad gastric i 7 0.95 0.60, 1.51 083 0%
* Vazamento anastomético ed gasine Emening
Intastinal obstruction 14 0.89 0.67,1.38 0.60 0%
. ch’reremiq Wiound dehiscenca 10 0.65 0.34,1.22 0.18 0%

Postoperative bleeding 13 0.68 0.37,1.25 0.21 0%

* Tempo de antibioticoterapia : " ) o%
Length of hospital stay 20 —2.03 —297,-1.10 «<0.001 82%

* Tempo de internagéo

e ubr a0 TUTT o 0%
Enteral nuirition related

Adversa effacts 7 0 073, 1.14 0.42 0%
Bloating 4 0.85 0.48,1.49 057 0%
Vomiting 5 1.23 0.66, 2.29 0.51 0%
Diarhea 9 0.81 0.57,1.16 0.25 0%

“indicates continuous data, using mean difference.
RR, risk ratio; Cl, confidence inferval; SIRS, systemic inflammafory response syndrome.

Clru rg [} OnCOIOgqu TGI Cancer colorretal, esofagico, periampular — incluindo pancreatico.
IMN perioperatério ou somente no pré/pés.

Shen J, et al. Front Nutr. 2022



META-ANALYSIS

Impact of Perioperative Immunonutrition on Postoperative

Outcomes for Patients Undergoing Head and Neck or

Gastrointestinal Cancer Surgeries

A Systematic Review and Meta-analysis of Randomized Controlled Trials

4.825 pacientes de 48 estudos incluidos, 19 tinham cancer Gl
superior, 9 tinham cancer Gl inferior e 8 tinham céancer misto,
enquanto 12 tinham CA de cabeca e pescoc¢o

Imunonutricdo x TN padréo

TABLE 1. Summary of Findings

22% de complicagbes pds-operatdrias
totais

29% de complicagées infecciosas™®

30% de deiscéncia de anastomose

1,5 DlAS de internacao hospitalar

*Independente do sitio do cancer

Impact of perioperative immunonutrition on postoperative outcomes for patients undergoing head and neck or gastrointestinal cancer surgeries

Study population: Adults, setting: perioperative, intervention: immunonutrition, comparison: standard nutritional therapy

Sample size

Certainty of the evidence

Outcomes Relative effect (95% CI) (studies) (grade) Comments

Total postoperative complications RR 0.78 (0.66 to 0.93) 2336 (24 RCT) e High Immunonutrition reduces total postoperative complications

Infectious complications RR 0.71 (0.61 to 0.82) 3929 (41 RCT) SBHS High 1 nutrition reduces infectious complications

Noninfectious complications RR 0.96 (0.84 to 1.09) 2487 (24 RCT) BHBO Moderate* Immunonutrition probably does not reduce noninfectious

complications

Mortality RR 0.92 (0.55 to 1.56) 2812 (27 RCT) BBBO Moderate® Immunonutrition probably does not reduce mortality

Severe complications RR 1.08 (0.76 to 1.53) 842 (7 RCT) BHBO Moderate* Immunonutrition probably does not reduce severe complications

Anastomotic leakage RR 0.70 (0.53 t0o 0.91) 3018 (29 RCT) SHDS High Immunonutrition reduces anastomotic leakage

Postoperative pneumonia RR 0.92 (0.75 to 1.14) 3109 (30 RCT) SBBO Moderate* Immunonutrition probably does not reduce postoperative pneumonia

Adverse events from nutritional RR 0.88 (0.72 t0o 1.07) 825 (15 RCT) BHBO Moderate* Immunonutrition probably does not increase adverse events from
interventions nutritional interventions

Postoperative hospital stays MD -1.52(-214t0 -09) 3562 (37 RCT) SDOP High Immunonutrition reduces postoperative hospital stays

*Downgraded | point because of inconsistency of forest plot.

CI indicates confidence interval; MD mean difference; RCT randomized control trials; RR risk ratio.

* Eventos com classificacdo Clavien-Dindo = que ocorreram 30 dias PO

Matsui R, et al. Ann Surg. 2024 Mar 1;279(3):419-428.
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Imunonutricéio é para cirurgia de grande porte

Surgical Nutrition Summit Report

LEADING THE SCIONGE AND.
WACTICE OF CUNICAL

Clinical Evidence for Pharmaconutrition in Major Elective

Surgery

Journal of Parenteral and Enteral

Nutrition

Volume 37 Supplement 1
September 2013 66S-72S
© 2013 American Society

for Parenteral and Enteral Nutrition
DOI: 10.1177/0148607113494406

Jjpen.sagepub.com
hosted at

Marco Braga, MD'; Paul E. Wischmeyer, MD?; John Drover, MD?; ouline. sapegub.com

and Daren K. Heyland, MD, FRCPC?

T T O T BT TR o ¥ Ty T TS T ¥ T T T O TS oo
goes back to some of the genomic data that we heard carlier
today. Certain individuals may react to surgical stress with
different amounts arginase. With “personalized medicine,”
your genetic profile can predict your risk.

Marco Braga: ERAS is a multimodal pathway which impacts
on about 20 different items of the perioperative care pro-
cess. We just carried out a meta-analysis of 16 RCTs in
colorectal surgery. The benefit of ERAS was more pro-
nounced in reducing respiratory and cardiovascular postop-
erative complications than surgical site infections.
Considering that perioperative immunonutrition reduced
more infections complications than noninfectious ones,
ERAS pathway and immunonutrition should be associated
to further improve postoperative short-term outcome.

Paul Wischmeyer: Juan has shown in the lab that the more he

manipulates the bowel, the more profound the effect on
immunosuppression. Having a smaller surgery appears to
lead to less arginase induction and so perhaps less of a need

®SAGE

Marco Braga: My personal view is that theoretically we have

a strong rationale to include these types of patients in an
immunonutrition program, as any surgical patient with a
substantial postoperative infection risk. However, there is
no randomized trial dealing with these patients so far, so we
cannot give a strong recommendation to use immunonutri-
tion. Data are very clear in GI cancer patients and also in
head and neck cancer patients the benefits of immunonutri-
tion have been reported.

Juan Ochoa: A very quick comment on arginine deficiency.

The message is very simple. When a stimulus oceurs that
preferentially induces an alternative response, an arginine
deficiency state oceurs. That stimulus, in the case of physi-
cal injury, is independent of the site. It is highly propor-
tional, and in fact our correlation with lactic acid levels was
0.9 in humans on the first day. It is also highly linear to the
severity of injury. Arginine deficiency states have been
described in a growing number of diseases. The one that is
best characterized is in certain cancers. The tumor manipu-

Medical &
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g

As alteragoes

imunologicas acontecem
independente do sitio da

lesao
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Original Communication

Perioperative Immunonutrition in Elderly Patients Undergoing
Total Hip and Knee Arthroplasty: Impact on Postoperative 1

Outcomes EI - .
: . ’ o ik

Thiago José Martins Gongalves MD g, Sandra Elisa Adami Batista Gongalves MD, Natassia Nava MD,
Valeria Conceigao Jorge PT, Andrea Massone Okawa RD ... See all authors «

Table 1. Baseline Characteristics of Elderly Patients
Undergoing Primary THA and TKA.

Control, Immunonutrition,

3015 pacientes idosos submetidos a artroplastia do Variable n— 1398 n—1617 P
guadril e joelho
. . . : Age, y 729 £ 6.7 724471 074
Imunonutricdo: 5 dias antes e 5 dias depois Gender (%)
Controle histoérico Female 1159 (82.9) 1289 (79.7) 029
. . , Male 239 (17.1) 328 (20.3)
Imunonutrigcdo (arginina, w-3 e nucleotideos), 3x de BMI 306 L 48 1074 5.2 578
200ml ao dia CC, cm 38.6 +4.1 37.6+4.1 <.001
Type of surgery (%)
TKA 894 (63.9) 954 (59.0) .006
THA 504 (36.1) 663 (41.0)
Cemented surgery (%)
55% complicacoes SO% complicagdes 75% transfusao 24h LOS No 355 (25.4) 677 (41.9) <.001
infecciosas gerais nﬁo infecciosas pés operatério Yes 1043 (7 4 6) 940 ( 58.1) :

R

Cirurgia ortopédica

Gongalves TJM,et al. JPEN ] Parenter Enteral Nutr. 2021 Sep;45(7):1559-1566.




Immunonutrition Support for Patients Undergoing Surgery
for Gastrointestinal Malignancy: Preoperative,
Postoperative, or Perioperative? A Bayesian Network
Meta-Analysis of Randomized Controlled Trials

Ranking de condutas

Post EIN Pre EIN Peri EIN

post infectious complications Best

Dieta
padréo Pre EIN PeriEIN  PostEIN
Jff « Worse |post noninfectious complications ~ Best
Piores
desfechos Pre EIN Post EIN Peri EIN

length of post hospitalization ~ Best

QUAL O MELHOR
MOMENTO PARA IMN?

1° IMN Peri e 2° IMN Pré

1° IMN Pés e 2° IMN Peri

1° IMN Peri e 2° IMN Pés

Song GM, et al. Medicine (Baltimore). 2015 Jul; 94(29): 1225.



Table IIT

Estimates of incremental odds ratios or mean differences of each component when added to placebo or usual care

Melhor combinac¢édo de imunonutrientes
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Component

Mortality” iOR (95 Q1); =W Morbidity iOR (95 Q); m) Infectious complications
iOR (95 CI}; P value

P value P value

#LDS' MD (95 A);
FPvalue

Best oral/enteral plausible combinations

With 2 IMs

Post + arginine + {3
Post + arginine + RENA
Post + glu + €2

With 3 IMs

Post + arginine + glutamine +
ini utamine 4

Post + arginine +

} 0.38 (0.18 o 0.82);
} 0.54 (030 to 096);
) 0.61 (041  091):

() - 0.41 (0.19 to 085);
RNA - 0.55 (0.30 to 0.99);

013
013
001

016
(049

—3.11 (—4.76 to —1.47); .002

Post + arginine + RNA + {};
Pre + arginine + RNA + {)3
Pre+ post +arginine + RNA +

- 0.37 (025 to 055);
- 0.61 (041 to 0.89);
{2y - 0.51 (033 to 0.79);

< 001

011
028

E—
=311 (—4.77 to —1.47); <.001 -
—1.59 ({-2.80 to —0.37); .010 —1.58 (—2.80 to —0.37); .011
—1.78 (—3.11 to —0.45); .009 —1.78 {—3.11 to —0.45); .009

—

Combinagéo plausivel com trés

imunonutrientes

PRE, POS e PERIOPERATORIO

Nucleotideos

Ricci C, et al. Surgery. 2023 Dec;174(6):1401-1409.



O que é importante considerar?

Immunonutrition vs standard nutrition for
patients with cancer

Sandra Kavalukas MD' ® | Stephen A. McClave MD?

Glutamina + w-3
ou apenas w-3

Arginina, W-3 e Timing

nucleotideos
1- Perioperatério
2- P6s-operatorio
3- Pré-operatério

Somente redugéo
da internacao
hospitalar,
nenhum efeito em
complicagbes
infecciosas e nao
infecciosas e
mortalidade

A combinagédo de
arginina, 6mega-
3 e nucleotideos
mostrou reducdo
significante de
infeccéo
respiratoria e de
feridas, bem como
de tempo de
internagéo

Estado
nutricional

Beneficios da IMN
sao vistos tanto
em desnutridos

guanto bem
nutridos.
Entretanto, em
desnutridos ha
também uma
reducado do tempo
de internacéo

Medical &

Scientific Affairs
NEESEHealthScience

61 ECR’s
PRISMA

Cancer Gl (esofagico,
gastrico,

colorretal,
pancreatico,
hepatocelular,
cabeca de pancreas),

Pulm3o e cabeca e
pescogo.

“Em pacientes bem-nutridos submetidos a cirurgia eletiva, o fornecimento pré ou

perioperatério de imunonutricdo é mais importante para o condicionamento metabdlico do
que para o estado nutricional.” (ASPEN, 2016)

Kavalukas S & McClave SA. Nutr. Clin. Pract. 2023;38:924-931.



A imunonutri¢éio é recomendadaq, independente da via "%

WS Health Science

NE deve ser precoce no pés-

» ESPEN

s e
0 pe r q ‘l'O I' I O * The European Society for
* ¥ *® Clinical Nutrition and Metabolism

-

Sem p I’eViSGO de a |.i ng i r 50% 6.1. Which patients benefit from early postoperative EN?
ou mais pela via oral (VO) Recommendation 21 o
. . Early EN (within 24 h) shall be initiated in patients in whom
po ¥y mais d e 7 d 1a S? early oral nutrition cannot be started, and in whom oral intake

will be inadequate (<50%) for more than seven days.

-I'l"|||| ——

surgery for cancer (A)

atlents wnth obvnous malnutrmon at the tlme of surge
D — (GPP)
10-20ml/h via

)

Grade of recommendation A/GPP - strong consensus (97%
agreement)

sonda

Evoluir conforme
toleréincia

Weimann A, et al. ESPEN practical guideline: Clinical nutrition in surgery. Clin Nutr. 2021
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HQ]] IMUNONUTRICAO E DOSE DEPENDENTE

5 a 7 dias no peri operatorio TEMPO

E SE O PACIENTE FOR DE ALTA ANTES
DOS 7 DIAS?

Horie LM, et al. BRASPEN ] 2019; 34 (Supl 1):2-32; Weimann A, et al. ESPEN practical guideline: Clinical nutrition in surgery. Clin Nutr. 2021
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Clinical Nutrition Open Science

journal homepage:
www.clinicalnutritionopenscience.com

Original Article

Lack of hemodynamic changes in critically ill Covid-19
patients using enteral nutrition with arginine: A prospective
observational study

Ricardo Schilling Rosenfeld ** *, Mariana Rubin Pezzini ¢, Cledia Deberaldini °,
Gian Pietro Filippo ?, Mariana Albuquerque ?, Juan B. Ochoa Gaultier "

@ Nutrition Support Team (Eternu), Casa de Saiide Sao José, Rio de Janeiro, R, Brazil
" Medical Director Intensive Care Unit, Hunterdon Medical Center, Flemington, NJ, USA

Introdugéio: O uso da arginina ainda é controverso, devido efeitos hemodindmicos, com
possibilidade de hipotensdo. No entanto, este efeito hemodindmico adverso pode ocorrer
quando a arginina é administrada em bofus e néo como infuséo continua.

Rosenfeld RS, et al. Clinical Nutrition Open Science 52 (2023) 117-127
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Pacientes criticos, em uso de DVA, com pneumonia leve a grave

Norepinephrine
Conduta e progressao da NE Comportamento DVA

Férmula contendo arginina,
nucleotideos e 6mega-3

A % de noradrenalina
prescrita diminuiu de 62,5%
dos pacientes no D1 para
26,7% no D7, mesmo com o
aumento da arginina
administragéio para doses
acima de 15 g/d.

Inicio da NE a 15ml/h.

Dose de arginina iniciou com
5g/dia e aumentou para
10g/dia apés 2° dia
(630ml/dia). E 14g/dia apés

3° dia. Outros parametros macro e microhemodinamicos

Nao houve alteracdes significativas na pressao arterial média, pressao
sistélica ou nos sinais clinicos de hipoperfuséo tecidual (lactato,
acidose metabdlica e oliguria) (p=0,063)
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Clinical Nutrition Open Science

journal homepage:
www.clinicalnutritionopenscience.com

Original Article

Lack of hemodynamic changes in critically ill Covid-19
patients using enteral nutrition with arginine: A prospective
observational study

Ricardo Schilling Rosenfeld ** *, Mariana Rubin Pezzini ¢, Cledia Deberaldini °,
Gian Pietro Filippo ?, Mariana Albuquerque ?, Juan B. Ochoa Gaultier "

@ Nutrition Support Team (Eternu), Casa de Saiide Sao José, Rio de Janeiro, R, Brazil
" Medical Director Intensive Care Unit, Hunterdon Medical Center, Flemington, NJ, USA

Concluséio: A infuséo continua de férmula imunomoduladora contendo arginina nos
intervalos entre 10g-16g/dia durante a primeira semana de UTI foi segura e néo promoveu
instabilidade hemodindmica em pacientes graves.

Rosenfeld RS, et al. Clinical Nutrition Open Science 52 (2023) 117-127
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O que o guideline brasileiro diz? e

SBNPE/BRASPEN, 2023

5. SELECAO DA FORMULA APROPRIADA
5.1. Existe recomendacao para dietas imunomoduladoras em pacientes criticos?

Sugerimos que formulaces enterais imunomoduladoras ndo devam ser utilizadas rotineiramente em UTI. Em pacientes cirtrgicos hemo-
dinamicamente estaveis, em pds-operatdrio de cirurgias de grande porte, principalmente por céncer, a utilizacdo destas formulagdes deve
ser considerada.

“Em pacientes cirargicos hemodinamicamente estdveis, em pés-
operatério de cirurgias de grande porte, principalmente por
céncer, a IMN deve ser considerada”



A imunonutri¢éo pode impactar em desfechos econémicos? Medical .
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Original article

Cost-effectiveness analysis of immune-modulating nutritional support
for gastrointestinal cancer patients™

Héléne Chevrou-Séverac * *, Christophe Pinget °, Yannick Cerantola °,
Nicolas Demartines ¢, Jean-Blaise Wasserfallen °, Markus Schifer ©
* Nestlé Health Science, Avenue Nestlé 55, BP 353, CH-1800 Vevey, Switzerland

" University Hospital of Lausanne (CHUV). Medical Direction, Rue du Bugnon 46, CH-1011 Lausanne, Switzerland
© University Hospital of Lausanne (CHUV), Department of Visceral Surgery. Rue du Bugnon 46, CH-1011 Lausanne, Switzerland

* IMN deve ser usada independente do estado

nutricional.
CHF 3,000
CHF 2,500 e
Perioperatério Pré-operatorio P6s-operatorio CHF 2,000 i i
2.488 CHF 2.256 CHF 1.638 CHF CHF 1,500
CHF 1,000

CHF 500

CHF O

60% 70%
. i L . i -CHF 500

Ao reduzir as complica¢gdes, diminuiu o custo hospitalar

Fig. 1. Estimated cost-savings depending on the initial complications rate in the
control group (pre-operative regimen). Vertical axe’s title: Savings per patient’s stay in

liquido, tornando uma intervencdo mais eficaz e econémica
em com para(;éo com a férmula padréo. Swiss francs. Horizontal axe’s title: Baseline complication rate.

Concluem os autores: “Como a IMN é uma intervencdo muito simples, em uma era de alta tecnologia, deve ser
recomendada para hospitais e profissionais que queiram reduzir suas taxas de complicagcdo e custos hospitalares.”

Chevrou-Séverac H, et al. Clin Nutr . 2014 Aug;33(4):649-54
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A existéncia e implementacéo de protocolos muda ™ . .
desfechos clinicos..

Medicine

CLINICAL TRIAL/EXPERIMENTAL STUDY

Lopen]

Perioperative Standard Oral Nutrition Supplements Versus

Immunonutrition in Patients Undergoing Colorectal
Resection in an Enhanced Recovery (ERAS) Protocol
A Multicenter Randomized Clinical Trial (SONVI Study)

Pedro Moyva, MD, PhD, Leticia Soriano-Irigaray, PharmD, Jose Manuel Ramirez, MD, PhD,

Alessandro Garcea, MD, Olga Blasco, MD, Francisco Javier Blanco, MD, PhD,
Carlo Brugioni, MD, Elena Miranda, MD, and Antonio Arroyo, MD, PhD

Taxa de qualquer
30% complicacao infecciosa?

20%

10%

0%

ERAS ERAS+
imunonutricao
Anestesia peridural, restrigdo de fluidos e drenos, SNG néo foi utilizada, mobilizagio
precoce, medicacio profilética para nduseas e vamitos e realimentacio precoce.

Fonte: Adaptado de Moya Pet al, 2016

Infeccao na ferida?

30%

20%

10%

0%

ERAS

IMN: 400ml/dia 7 dias antes e 5 dias apds

ERAS+

imunonutricao

NS HealthScience

MEaand de Aguardasciman  Nurtion louna’ (J005) 1534

DO 10118641 2907016-0153-1 Nutrition Journal

RESEARCH Open Access

Multimodal perioperative care plus @
immunonutrition versus traditional care in
total hip arthroplasty: a randomized pilot
study
Migue! Aprdino Ao’ and Joné Ecardo de Agular Nasamenno™*
Dias
, ; :

p<0,01 Controle Acerto +
(cuidados imunonutricao
tradicionais)

Fonte: Adaptado de Alito e Aguilar-Nascimento 2016
6-8h de jejum, uso de fluidos IV até D1 PO e sem
IMN

Jejum 6h sélidos, abreviagdo jejum, restricio de
ffluidos, imunonutrico 600ml/dia 5 dias antes
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Terapia nutricional também ¢é cuidado metabélico, ndo estd relacionada apenas ao
estado nutricional;

A imunonutricéio deve ser considerada para pacientes que seréo submetidos a cirurgia de
médio/grande porte;

O padrdo ouro é a IMN perioperatéria. Porém, realizar somente no pés operatério ou
somente no pré traz inimeros beneficios;

A arginina dietética é segura e pode ser utilizada em pacientes criticos, como parte de
uma formula imunomoduladora (arginina, nucleotideos e w-3);

A implementacédio de protocolos IMN, melhora as praticas e resultados da instituicéio;
A imunonutricdo pode melhorar desfechos clinicos e econémicos: complicagdes infecciosas,

ndo infecciosas, tempo de internagéo, menos readmissdo e maior economia e a sinergia
entre cirurgides e nutricionistas é essencial para que ocorra como rotina. YAMOS?
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Obrigada!

|z| Karina.kroth@br.nestle.com
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