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ERAS - ASPETTI NUTRIZIONALI

PRE-RICOVERO PRE-OPERATORIO POST-OPERATORIO

VALUTAZIONE RIDUZIONE PRECOCE
RISCHIO DURATA DEL A e~ ©
NUTRIZIONALE DIGIUNO ENTERALE
CARBOHYDRATE
e nnssnases, Y LOADING
IMMUNO. L'immunonutrizione preoperatoria, che prevede la somministrazione di
: . nutrienti specifici, ha dimostrato di:
» ridurre le complicanze postoperatorie, in particolare quelle infettive
NUTRlZ‘ONE » abbreviare la degenza ospedaliera in pazienti sottoposti a chirurgia

addominale maggiore.

e CHIRURGIA METABOLICA E
BARIATRICA ?




World J Surg (2016) 40; 20652083 @
DOL 10. 1007 00268-016-3492-3

Guidelines for Perioperative Care in Bariatric Surgery: Enhanced
Recovery After Surgery (ERAS) Society Recommendations

A. Thorell' + A, D. MacCormick™ - S. Awad™® - N, Reynolds® - ). Roulin® -
N, Demartines” < M., 'q-"l'ﬂ,nmn‘l-'I « A. Alvarez” - P, M. ."'i-in;.:h'III « . N. Loba"

World J Surg (2022) 46:729-751

Guidelines for Perioperative Care in Bariatric Surgery: Enhanced
Recovery After Surgery (ERAS) Society Recommendations:
A 2021 Update

Erik Stenberg' © - Luiz Fernando dos Reis Falciio® - Mary O'Kane® - Ronald Liem** .
Dimitri J. Pournaras® - Paulina Salminen’ * Richard D. Urman”’ - Anupama Wadhwa'® -
UIf O. Gustafsson'' - Anders Thorell'*"

Table 1 ERAS recommendations for preadmission care in bariatric surgery

Element Recommendation Level of evidence = Recommendation
grade
3b. Preoperative weight  Preoperative weight loss using very low or low-calorie diet prior to Postoperative Strong
loss bariatric surgery should be recommended complications:
Moderate
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World J Surg (2022) 46:729-751

Guidelines for Perioperative Care in Bariatric Surgery: Enhanced

Recovery After Surgery (ERAS) Society Recommendations:
A 2021 Update

Erik Stenberg' (9 - Luiz Fernando dos Reis Falcdo® - Mary 0°Kane® - Ronald Liem?®* -
Dimitri J. Pournaras® - Paulina Salminen’® - Richard D. Urman® - Anupama Wadhwa'" -
Ulf O. Gustafsson'" - Anders Thorell'*"*

Table 2 ERAS recommendations for preoperative care in bariatric surgery

Element Recommendation Level of Recommendation
evidence grade
6. Preoperative fasting  Solids until 6 h before induction and clear liquids until 2 h before induction Low Strong
for elective bariatric surgery assuming no contraindications (e.g.,
gastroparesis, bowel obstruction)
7. Carbohydrate There is insufficient evidence to make a recommendation about preoperative Low Weak

loading carbohydrate loading in bariatric surgery
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Surgical Endoscopy (2022) 36:7171-7186
https://doi.org/10.1007/500464-022-09498-y

STATEMENT SICOB-SIAARTI
Dbt LR T SU ERAS IN CHIRURGIA BARIATRICA
(ERABS)

Enhanced recovery after bariatric surgery: an Italian consensus
statement

Giuseppe Marinari' - Mirto Foletto? . Carlo Nagliati3 . Giuseppe Navarra* - Vincenzo Borrelli® -
Vincenzo Bruni® - Giovanni Fantola’ - Roberto Moroni®(© - LuingiTritezq::-ﬂ;:mz-9 - Roberta Monzani'®
Daniela Sanna'" - Michele Carron'?® . Rita Cataldo'?

Table 4 Effectiveness, safety, and items of Enhanced Recovery after Bariatric Surgery (ERABS) compared to standard approach

Evidence Strength of Expert task force statement

Level Quality Recommendation

Patient optimization 1 A A Pre-operative optimization through smoking cessation, weight loss,
blood glucose control, and the use of non-invasive ventilation
(when indicated) 1s recommended in ERABS

Fasting 1 A A Clear liquids and solid food are recommended up to 2 h and 6 h,
respectively, prior to the induction of anesthesia in ERABS

Early re-feeding 1 A A Early post-operative resumption of oral feeding is recommended in
ERABS
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Obesity Surgery (2020) 30:4510-4518 % I F S @
https://doi.org/10.1007/511695-020-04835-3

REVIEW !
Check for
Enhanced Recovery After Surgery (ERAS) protocol in bariatric | Updates |

and metabolic surgery (BMS)—analysis of practices in nutritional
aspects from five continents

Carina Rossoni *° (3 - Daniéla Oliveira Magro” () - Zélia Coelho Santos” (%) - Maria Paula Carlini Cambi*
Luciana Patias” () - Rossela Braganca® () - Douglas Pellizzaro®( - Chetan Parmar’ () - Rui Ribeiro”

This study aims to understand the prevalent practices on the nutritional aspects of the ERABS worldwide

» Only surgeons, nutritionists, and anesthesiologists (five continents: Africa, America, Asia, Europe, and Oceania)
were invited to participate

An electronic questionnaire was provided to evaluate practices about the three nutritional aspects of ERABS
protocol:

%* preoperative fasting
» carbohydrate loading
» early postoperative nutrition

0

L)

0

*
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>
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Editorial
The Role of Immunonutrition in Patients

Marco Cintoni * and Maria Cristina Mele 12

Immunonutrition (IN) is defined as “the use of specific nutritional substrates, called «immunonutrients» having
the ability of modulating specific mechanisms involved in several immune and inflammatory pathways”

The most studied immunonutrients are:

e NH; 0
Arginine ' ,
- N WAAL 2L
| v N mN~ N7 N " ' ¢ © 0 v
HzN_(|:_H Ho\ﬂ)\/\ﬂ/ NH2 ADENINA\ /GUANINA 0( ,% (] 6} 0 o
CH: PURINE
! °
CH: NH, 0 (o] -
l O O /é (l’\ CH; /(I:\ ,o
?Hz lTI/ \ﬁ,H HlTI/ c|/ & HI?I iH 0{;\
C=NH g utamine CITOSINA TIMINA, URACILE d %0 AC|d| graSS|
ll\lH T~ PRIMIDINE — ¢ Omega-3
Nucleotidi
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‘ Glutamina

O 0O
E 'aminoacido pit abbondante nell’organismo, la quantita contenuta
nei muscoli scheletrici rappresenta piu del 60% del pool di aminoacidi H,N OH
liberi. La glutamina & coinvolta in numerose vie metaboliche in vivo
in vitrals-
ed in vitrol5: NH,
1. e il substrato azotato per la sintesi de novo di nucleotidi, amminozuccheri ed e coinvolta nel trasporto ed
escrezione di ammoniaca a livello renale
2. e il trasportatore di azoto tra i diversi tessuti, rifornisce gli intermedi del ciclo di Krebs, soprattutto nei
tessuti a rapido turnover
3. e coinvolta nella sintesi del glutatione
4. stimola la sintesi delle heat shock proteins (HSP)
5. inibisce I'espressione delle citochine pro-inflammatorie
6. promuove l'integrita della mucosa intestinale.

7) Kim H. tYonsei 2011; 8) Wu G et al. 2004; 9) Qu B. et al 2015; 10) Singleton KD. et al. 2007; 11) Ziegler TR. 2005
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‘ L-Arginina

Aminoacido polare, basico e condizionatamente essenziale poiché la sua NH 0
sintesi endogena viene inficiata da peculiari condizioni fisio-patologiche ).L

(stress, catabolismo).

. . . . - . HoN N OH
E parte integrante di numerosi processi biologici. H

Numerose pubblicazione, in vitro ed in vivo, hanno documentato la sua NH,

attivita metabolica’-11;

1.
2.

migliora il bilancio azotato e la sintesi proteica (collagene)

e il precursore del monossido di azoto (NO) che aumenta permeabilita, dilatazione dei vasi e perfusione
dei tessuti

e precursore delle poliamine - ottimizza I'attivita battericida di macrofagi e leucociti
stimola la proliferazione e I'attivita dei linfociti T

stimola la citotossicita delle cellule Natural Killer attivate dalle linfochine.

7) Kim H. Yonsei 2011; 8) Wu G et al. 2004; 8) Qu B. et al 2015; 10) Singleton KD. et al. 2007; 11) Ziegler TR. 2005
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Nucleotidi

Composti chimici costitutivi del DNA e RNA, sono formati da una base
azotata e da uno zucchero pentoso unito a 1 o piu molecole di acido
fosforico. 1 Possono essere sintetizzati de novo attraverso processi
endogeni oppure assunti per via esogena. 12

Diventano condizionatamente essenziali in tutte le condizioni fisio-
patologiche che richiedono un incremento repentino dell’attivita di
replicazione cellulare o proliferazione tissutale.>

Pubblicazione, in vitro ed in vivo, hanno documentato la loro attivita
metabolical? °:

1. migliorano numero e attivita biologica dei linfociti T e NK

2. riducono la produzione di IL-2 che promuove l'attivazione
immunitaria

3. sono substrati indispensabili per le cellule a rapido turnover
(mucose, linfociti e macrofagi)

4. sono elementi costitutivi di diversi coenzimi.
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12) Hess JR, Greenberg NA. 2012; 5) Suchner U. et

al. 2000.



Acidi Grassi w-3

Sono una serie di acidi grassi polinsaturi (PUFA) a lunga catena (16-24 atomi di C). La particolare posizione
del doppio legame (w-3), non sintetizzabile dall’organismo umano, rende essenziale questa classe di nutrienti
che, per questa ragione, necessita di essere assunta per via esogena. Sono da tempo ben documentati in
letteratura i peculiari effetti metabolici degli acidi grassi w-3 EPA e DHA di origine marinal3-15:

1. sono costituenti strutturali delle membrane cellulari. Il rapporto “°\|{\/\/\/\:/¥4x—3/\ ”e;h?'
w6:w3 ne condiziona la fluidita a

0
Alpha-linolenic acid (ALA, C18:3, omega-3)

2. riducono la risposta inflammatoria: modulano la sintesi di

= mogs = mg w - - - Ho — —
eicosanoidi, inibiscono la produzione di IL6, TNF-a, Proteolysis i dh o 3
Inducing Factor (PIF) e delle proteine di fase acuta 0
Eicosapentaenoic acid (EPA, C20:5, omega-3)
3. regolano la risposta immunitaria (1 CD4/CD8) e i meccanismi - 3
della coagulazione S
0
4. promuovono l'anabolismo proteico. Docosahexaenoic acid (DHA, €22:6, omega-3)

13) Yi-Qian N. at al. 2008; 14) Wan D. 2013 15) Savino P. 2017
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Immunonutrienti: come agiscono

LESIONE/TRAUMA

Chirurgia, infezioni, ustioni

v
IMMUNONUTRIZIONE Attivazione del sistema immunitario IMMUNONUTRIZIONE
— » CelluleTeB
w-3 PUFA A
______-_iC]tGChirIE pro-infiammatorie \- Aminoacidi
IL-1, IL-6, TNFa A . /..|. e nucleotidi
+ Arginina
Citochine antinfiammatorie & ¢
R s Glucosio
mediatori IL-10, NFkB, Rilascio di nutrienti
PGE3,LTB5 EPAGDHA endogeni Glutamina
nelle membrane fosfolipidiche
SPM mediatori lipidici antinfiamrmatori i
// Sintesi di Glutatione
T P x +\ +
. —
Danno tissutale L Sintesi di proteine »> Protezione antiossidante,

di fase acuta

guarigione delle ferite

_ 3 Infezioni acquisite
Mod. da 1} Grimble RF. 2001 ESITI CLINICI RILEVANTI J Complicanze di ferita

‘ Durata del ricovero
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Immunonutrienti: come agiscono

aumento della funzionalita
dei linfocitiTe B

diminuzione delle citochine
e degli eicosanoidi
pro-infiammatori

aumento dei valori sierici di
immunoglobuline,
interleuchina 2 e suoi
recettori

ATTIVITA

miglioramento
dell'immunita cellulo-
mediata
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miglioramento della
capacita di fagocitosi
dei macrofagi

Gli immunonutrienti sono dei
substrati nutrizionali che,
aggiunti alle miscele per

nutrizione enterale in specifici

dosaggi, svolgono un effetto
fra loro additivo e sono in
grado di modulare la risposta

immunitaria e inflammatoria.




Esempi di Immunonutrizione

Linee Guida ESPEN, Societa Europea di Nutrizione Enterale e Parenterale)

Impact Oral € un trattamento nutrizionale che serve per migliorare e potenziare le difese immunitarie
in generale e, in particolare, in vista di un intervento chirurgico.

Contiene Arginina, Omega 3, RNA e fibra solubile, e privo di glutine e contiene lattosio anche se in
quantita clinicamente irrilevanti.

Numerosi studi clinici hanno dimostrato |'efficacia di Impact Oral: ['utilizzo preoperatorio del prodotto
ha i seguenti effetti benefici:

* riduzione del rischio di complicanze infettive postoperatorie — Marimuthe K, Ann surg, 2011

¢ riduzione della degenza ospedaliera nella misura di 2,6 giorni — ceratola, Br  surg, 2011

Il dosaggio consigliato, sempre dopo consulto nutrizionale, & il seguente e varia a seconda delle
tempistiche pre-intervento:

e 5-7 giorni prima dell’'intervento: 3 brik al giorno — indipendentemente dallo stato nutrizionale del soggetto,
raccomandazione di grado A;

e 15 giorni prima: 2 brik al giorno;

e 30 giorni prima: 1 brik al giorno.

Proteine 22% | Lipidi 25% | Carboidrati 53% | Calorie totali / g N 116 | Calorie NP/g N 91
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Open access Original research

BM) Open Pre-admission interventions
(prehabilitation) to improve outcome
after major elective surgery: a systematic
review and meta-analysis

Rachel Perry @ ' Georgia Herbert,' Charlotte Atkinson, Clare England,’
Kate Northstone,® Sarah Baos,* Tim Brush,* Amanda Chong,' Andy Ness,"®
Jessica Harris,* Anne Haase,® Sanjoy Shah,” Maria Pufulete®

Table 1 Summary of prehabilitation interventions, main results and GRADE quality of evidence rating

N studies identified and
Pre-admission interventinn study characteristins Surgical populations included  Interventinns Main results

Nutritional interventions

Immunonutrition 7 7074 8 19 studies published between 2 colorectal cancer Most (15 studies) used combined  Mortality AR 0.55 (95% CI

2002 and 2020, including 1 upper or lower Gl arginine, omega-3 fatty acids, 0.21 to 1.42), p=0.22

14-244 ppts. 3 Gl cancer and RMNA; 1 study used alanyl GRADE rating: low

5 Western Europe 1 total gastrectomy (cancer)  glutamine, 1 used L-glutamine, LoS MD -2.11 {95% CI

4 Japan 4 pancreatic cancer 1 used arginine +glutamine, and -3.07 to -1.15), p<0.0001

2 Turkey 2 any abdominal surgery 1 used L-arginine +PUFA}, and, GRADE rating: very low

1 Australia 1 lung cancer where reported, generally ranged  Total complications

1 USA 2 cardiac surgery from 711 mL¢day to 1L/day, for (infective and non-

1 India 2 hepatectomy/liver cancer  3-10 days. Where reported, infective) RR 0.74 (35% CI

1 Lithuania 1 enterocutaneous fistula usually oral consumption at home, 0.54 to 1.02), p=0.07

1 Mexico hospital, or home and hospital. GRADE rating: very low

1 New Zealand Comparator: no supplement/usual Total infective

2 not stated care/standard diet (17 studies), complications RR 0.64

maltodextrin (1 study), NR (1 (95% C1 0.40 to 1.01),
study). p=0.05
GRADE rating: very low
H H H Wound infection RR 0.71
No Metabolic and Bariatric P e
p=0.05
Surgery GRADE rating: vry low

Pneumonia RR 0.52 (35%

Cl0.18 to 1.44), p=0.21
GRADE rating: very low

brezios D
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Open access Original research

BM) Open Pre-admission interventions
(prehabilitation) to improve outcome
after major elective surgery: a systematic
review and meta-analysis

Rachel Perry @ ' Georgia Herbert,' Charlotte Atkinson,' Clare England,’?
Kate Northstone,” Sarah Baos,* Tim Brush,* Amanda Chong,' Andy Ness,"*
Jessica Harris,* Anne Haase,® Sanjoy Shah,” Maria Pufulete*

MNumber of  Intervention Control

studees (M) (M) MD (85% CI F valus %)
I8 i 134 144 -2.30 {-5.50, 0.72) i3 [
Immunonutrition 13 10 500 —— 2.1 (-3.07,-1.18) =0.001 31
IMT 10 503 500 - -1.81(-231.-1.31 =0.001 ]
Multimodal 18 Fii] 753 - -1.67 (-2.31,-1.03 =0.001 &0
Peycholagical T 473 484 -0.83 {-1.85, 021) n 0
ONS 8 188 104 . -0.54 {-1.38, 0.30) 2 0
Exercise 15 3p2 338 - -0.38 (-0.82, 0.0&) R 25
Education 13 T3 P47 - 0.00 (-0.40, 0.40) 1 45
Weight loss 5 122 1% —— 0.22 (-0.47, 0.97) 53 i)

I 1 1 : L

5 -+ 2 0 2

Fawours intervention  Fawours control
Figure 3 Forest plot of prehabilitation for reducing length of hospital stay. All interventions were tested with usual care as
control. IMT, inspiratory muscle training; 1S, incentive spirometry; MD, mean difference; ONS, oral nutritional supplements.

Immunonutrition reduces length of hospital stay of 31%
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Open access Original research

BM) Open Pre-admission interventions
(prehabilitation) to improve outcome
after major elective surgery: a systematic
review and meta-analysis

Rachel Perry © ' Georgia Herbert," Charlotte Atkinson,' Clare England,’?
Kate Northstone,® Sarah Baos,* Tim Brush,* Amanda Chong,’ Andy Ness,"®
Jessica Harris,* Anne Haase,® Sanjoy Shah,” Maria Pufulete®

NMumber of Intervention Control Risk ratio I
studies (n/) (nfM) (95% Cl) P value (%)
Immunonutrition T 1155364 1521363 -+ 0.74 (0.54, 1.02) 07 o4
Exerclze 5 &S0/M145 61142 s 0.83 (0.61, 1.12) a2 10
kultirmodal 5 85154 1104159 —— 0.84 (0.72,0.97) o2 i
| 1
B 1 1.5

Favours intervention Favours control
Figure 4 Forest plot of prehabilitation for reducing total postoperative complications. All interventions were tested with usual

care as control.

Immunonutrition reduces total postoperative complications
(infective and non-infective) of 59%




. nutrients

Review
Perioperative Nutritional Support: A Review
of Current Literature

Antonio Jesus Martinez-Ortega '*/, Ana Pifiar-Gutiérrez ", Pilar Serrano-Aguayo, Irene Gonzalez-Navarro
Pablo Jesus Remon-Ruiz ', José Luis Pereira-Cunill * and Pedro Pablo Garcia-Luna
6.2. Bariatric Surgery

Most centers recommend that immediately prior to surgery, patients follow a low-
calorie or low-carbohydrate diet [153] to reduce liver size [154]. This has been associated

with surgeons’ perceptions of a lower complexity of surgery as well as a lower rate of No
postoperative complications [155]. In addition, pre-surgery weight loss has been associ- .
ated with subsequent weight loss, especially the higher the previous body mass index Recommendations

(BMI) [155]. Obesity is a risk pathology for nutritional deficiencies, especially anemia, folic
acid, vitamin B12 and vitamin D deficiency. That is why preoperative diets should be

concerning the use

supplen}entf]:d with vitamins and minerals in order to adequate the nutritional status for of Immunonutrition
surgery [153]. .
Following ERAS protocols, the use of liquids with carbohydrates 2-3 h before surgery befo re Meta bOIIC
and solids up to 6 h before anesthetic induction is also recommended and has been shown an d Ba riatri C Su rge ry
to be safe in these patients [155]. After the treatment, it is recommended to start a liquid

diet with calcium, iron, vitamins and minerals supplementation after 4 h [155]. was made

'utilizzo della immunonutrizione nei protocolli ERAS risulta ancora discussa a causa della eterogeneicita
delle evidenze cliniche esistenti.

Ciononostante, la somministrazione preoperatoria di miscele contenenti immunomodulanti risulta
raccomandata, in particolare nei soggetti malnutriti.
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Surgical Endoscopy (2022) 36:7171-71886
https://doi.org/10.1007/500464-022-09498-y

CONSENSUS STATEMENT STATEMENT SICOB-SIAARTI
SU ERAS IN CHIRURGIA BARIATRICA
(ERABS)
Enhanced recovery after bariatric surgery: an Italian consensus
statement

1 . Mirto Foletto? -Cazlrl‘nrI".Iagliati3 - Giuseppe Navarra* - Vincenzo Borrelli® -

8 «Lui«;.]iTrit;:1|::|ta1:|u|z-gl - Roberta Monzani'%® .

Giuseppe Marinari
Vincenzo Bruni® . Giovanni Fantola’ - Roberto Moroni
Daniela Sanna'! - Michele Carron'2(® . Rita Cataldo'?

Table 4 Effectiveness, safety, and items of Enhanced Recovery after Bariatric Surgery (ERABS) compared to standard approach

Evidence Strength of Expert task force statement

Level Quality Recommendation

Patient optimization 1 A A Pre-operative optimization through smoking cessation, weight loss,
blood glucose control, and the use of non-invasive ventilation
iwhen indicated) 1s recommended in ERABS

Fasting 1 A A Clear liquids and solid food are recommended up to 2 h and 6 h,
respectively, prior to the induction of anesthesia in ERABS

Early re-feeding 1 A A Early post-operative resumption of oral feeding is recommended in
ERABS

Conclusions.

» ERABS is an effective and safe approach

» ERABS reduces the length of hospital stay and does not heighten the risk of major post-operative complications, re-
operations, and hospital re-admissions, nor does it increase the overall surgical costs
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. nutrients

Review

A Review of Micronutrients and the Immune
System-Working in Harmony to Reduce the Risk
of Infection

Adrian E Gombart 10, Adeline Pierre 2 and Silvia Maggini 2-*
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Contribute to integrity
Vitamins A, D C, E, BE, B12,
folate, iron, In

[ 1. Physical barriers jo.g. skin
| Gl and respiratory tracts, atc.)

2. Innate

of

,/ 2a. Cellular response
|+ Phagocytes identify pathogens
{e.g. via TLRs) them kill and
digest them
- Digested proten antigens ane
presented 1o adaptive system via
MHCs; only then will T cells react
- Proinflammatory cytokines. are
refessed, inftiating inflammatory
TRSPONSE
* INK cells inject cytotoxic substances

phagocytosed
* During this process, ROS and MO
ane produced in the oxidative

I‘\ (respiratory] burst

/ b, Biochemical response
* Complement system is activated,
either by:
— antibody-antigen [Le. mmune)
complexes. on pathogen surfaces
- mannose-hinding lectin binding to
manrose on pathogen surfsces
— €3, which reacts directly with
pathogen surfsce
» Al complement patfrways generate
enpyme C3 converiase, to cleave C3
- C3a augments inflammatory
FESPONSE
= C3b causes opsonization
Sl triggers formation of MAC,
resulting in cematic lysis
+ Antimicrobial substances discourage
microbial growth
Complensent mainly provides
bacterial immunity
Interferoms play 8 similar role
in viral infections
+ Proinflammatory cytokines
abo released, to mediate

acute inflammatory response
= Includes iLs, TNFs,
chemaokines (e.g. MOP-1], Wiy

86, In, Fe, Cu - dith ion &
Owidative burst - . LN, ke, Lu,
m_?mma * Bridges the gap when innate Se, Mg / 4. Antigen presentation function
\itomina & B E e rESpanse can no longer cope and + Specific inmvurse response when Vitamins A, O, C,

e

Zn, Cu, 5, Mg

Vitamins A, [,
€, E, BE, 812,
folate, Zn, Fe,

Cu, 5e, Mg

Vitarming A, O,
C.In, Fe, Cu,

S8

inflammation
Vitamins A, C, E,

the adaptive response is just starting
Triggered by innate immune cells,
prodnflammatony cytokines [eg iLs,
THF-a, IFNy, GM-CSF) and complement
Causes vasodilation, ncressed vasoular
, release af ¥
meediators [eg bradylenins,
prostaglanding], meutroghil chematas,
microsascular coagulstion, fever, raised
inflammatory markers (g CAP], and
upregulation of costimulatory
madleculies (&g, MHC-IL, B7) that
encourage sctivation of adsptive /

4a. Humoral immunity
= TH2 cells activate B oells via MHC 11 f =
on suface of B oells
= Adivaled B cells mature into plasma
cellls anad make artibodies
Once infection has ceared, the most
ighly antigen-spacific plisma cells
remain as dormant memory B oells
Upon reinfection, immediate plasma cell .
praliferaticn aoturs
& Amtibodies (immaunoglobulins):
= Meutralize toxins by directly binding bo
tham
Bind to artigens on pathogen surfaces,
triggening agglutinization to impair
makility and opsonitation 1o enfance L
Phagoctosis
Bind to antigens 1o form comglenss that
activate onmplement pathway
\ = [irectly actrate effector cells

sLch a5 demdritic cells,
\ NE oells, optatoxic T oells

-

Antibody
production &
function
Vitamins A, O,
C, E, BE, B12,
folate, Zn, Cu,
Se, Mg

TSGR / " humoral inmunity

4, Adaptive
Immune response

Teall
prodiferation,

innata immanity and inflammaticn

an no longer cope with infection

- Dendritic cells present antigens to
naive T helpar cells via MHC-1I
compleass

- Maive T helper celis are fully activated
after second signal from APCs

= Likelihood of T helper coll activation
imcreased by inflammatory response

* T halper cells then differentiate to:
- TH1 cells — promote cytotoxic T cells

ared coll-mediated immunity
Witarmins I,
N

E. B&, B1Z, In, Fe,
Cu, S&

- TH2 cells — promote 8 cells ard

b
b, Cell-mediated immunity
TH1 cellls active APCs ard cytotaic T oell !
response
Immature T cells must axpress CD3 and (D4
or CDS {never both) and bind to MHC
complsans — thoss that fail immunological
toberance (self-tolerance) selection process
are destroyed
Activation of APCs:
= THA caells recogriee MHC ll-restrcted
antigen on infected APC and activate it
— Onoe activated, APCS Increase
production of NO snd superoxide
radicals — optimizes kiling mechanisms
and effective destruction of pathogens
Cytotouic T-cell response:
= Activated APCs present antigen to
specific cytotouic T cell receptor within
MHC |, along with second signals — sided
by 112, THA cells and cytotoxic T cells
= Activated cytotoxc T oells identify
Infectad cedls and destroy them
= After infection has deared, the most
antigen-specfic cytatoxic T cells remain
as dormamt memory T celis
- Upon reinfection, any APC (not just
dendritic cells) can sctivate oybotoxic T /

Vitaming A, 0, C,
E, B, B12,
folate, Zn, Fe,
Cu, 5

calls dirgctly (faster coll-mediated
imimune resporse)




Between 35-80% of bariatric candidates are, PARADOXALLY,
Vitamin and

Nutrition Research In a state of “HIGH CALORIE MALNUTRITION” and shows

some dietary deficiency pre-operatively
I

Pre-operative micronutrient deficiencies in patients with severe
obesity candidates for bariatric surgery

M. Pellegrini’ - F. Rahimi? - S. Boschetti’ - A. Devecchi' - A. De Francesco? - M. V. Mancino? - M. Toppino® - M. Morino® -
G. Fanni' -V. Ponzo' - E. Marzola* - G. Abbate Daga* - F. Broglio'” - E. Ghigo'* - S. Bo '

) hogrefe Review
Preventing and Managing Pre- and Postoperative Micronutrient
Deficiencies: A Vital Component of Long-Term Success in
Bariatric Surgery

Claudia Reytor-Gonzalez !'*, Evelyn Frias-Toral 23>, Cristina Nufiez-Visquez ', Juan Marcos Parise-Vasco (7,

Raynier Zambrano-Villacres *\, Daniel Simancas-Racines *#{ and Luigi Schiavo > *3

Identify and Correct micronutrient deficiencies in sufficient
time before bariatric surgery
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Review
Optimizing Nutritional Management Before and After Bariatric

Surgery: A Comprehensive Guide for Sustained Weight Loss and
Metabolic Health

Evelyn Frias-Toral 1*{", Sebastiin Chapela 2*%, Victoria Gonzalez %5, Andres Martinuzzi ®7(", Julieta Locatelli 87,
Natalia Llobera *, Ezequiel Manrique *'%", Gerardo Sarno ", Monica Mingo '?, Federica Marchese ',

Raffaele Cuomo '2, Ludovica Romaniello ', Martina Perna 2, Annalisa Giordano '?, Biagio Santella %13

and Luigi Schiavo 12-13:#

Nutritional management prior to surgery is essential to
achieve metabolic control and optimize the patient clinical
status before surgery to reduce the potential comorbidities

associated with the procedure.




CHEOSI PREINTERVENTO

BN

Nutrients 2023, 15, 1907

700-800 kcal/day
29 ,_ 30-50 g/day of
_’ carbohydrates,
6\ / 20-40 g/day of fats,
1.2-1.4 g/day proteins

Patient Very Low Calorie Ketogenic Diet per kg body weight
elegible for

bariatric
surgery

reduction of
transition to an

\r/%(ljgr?\téon of . | open procedure
d tatiiter reduction of reduction of
an visceral perioperative
adipose complications

tissue




BENEFICI DELLE VLCKD/VLEKT PRE-CHIRURGIA BARIATRICA Nutrients 2023, 15, 1907

Nutrients 2023; 15:1907
Obes Surg 2019; 29:292

RA(‘:TESA REDRUAZSIggE Rev Endocr Metab Disord 2020; 21:297
PONDERALE VISCERALE Nutrients 2022; 14:2610

MINORI RIDUZIONE
PERDITE DA VOLUME

DRENAGGI E
ANEMIA EPATICO

RIDUZIONE RIDUZIONE
DEGENZA TEMPO
OSPEDALIERA OPERATORIO?

CORREZIONE
CARENZE RIDUZIONE
VITAMINE INFIAMMAZIONE

MINERALI
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Evaluate the Effects of Different Types of Preoperative Restricted
Calorie Diets on Weight, Body Mass Index, Operation Time

and Hospital Stay in Patients Undergoing Bariatric Surgery:

a Systematic Review and Meta Analysis Study

Obesity Surgery (2024) 34:236-249

Razieh Khalooeifard'® . Jamal Rahmani? - Seyed Mojtaba Ghoreishy® - Aryan Tavakoli* - Khosrow Najjari® -
Mohammad Talebpour®

Previous studies investigated low-calorie diets (LCD), very-low-calorie diets (VLCD), and very-low-calorie ketogenic diets
(VLCKD) in relation to weight loss and outcomes for bariatric surgery patients. However, the overall effects of these diets
on various outcomes remain unclear. This study aimed to assess the impact of preoperative restricted calorie diets on weight,
body mass index (BMI), operation time (OT), and hospital stay (HS) in bariatric surgery patients. Seventeen articles were
analyzed, revealing the highest weight loss (-8.62) and BMI reduction (-5.75) with VLCKD. Due to insufficient data, the

impact of these diets on OT and HS could not be determined. Further interventional studies are required to determine the
ideal preoperative diet that achieves optimal weight loss, patient compliance, tolerance, acceptance, and surgical outcomes.

Effect %
Author (year) (95% Cl) Weight Effect %
Author {year) (%% C) Weight
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Intentional weight reduction before surgery — A systematic review

Clinical ut@m A5 (2025) 156—164
Erik Stenberg *~, Anna Laurenius ™ ¢, Anders Thorell ¢ ¢
Results: A total of 7053 studies were identified. After screening by title and abstract, followed by full text,
S die RCTs and 9 observationa dje emained for the analvses in ding 854 patiern vho
received the intervention and 979 controls. Preoperative LED/VLED resulted in an overall shorter ope
tion time (standard mean difference 0.36, 95 % CI 0.14—0.59, p = 0.002), and reduced risk of pos
operative complications after bariatric surgery, cholecystectomy, colorectal surgery and hernia repai
(pooled RR 0.6 %C1 0.51—C D < 0.001). Heterogenel etweep dies was hieh for operation tip
but very low for complications. No difference was seen for intraoperative complications, while the data
did not allow further analyses on perceived difficulty of surgery or efficacy outcomes.
Conclusion: The results support the use of LED/VLED for short-term preoperative weight reduction in
patients with obesity planned for bariatric surgery and for those undergoing cholecystectomy, colorectal
surgery and hernia repair. Further studies including a comparable control group are needed to evaluate
1ts routine use for other surgical procedures. TEMPO OPERATORIO
- E i tal Control Standardised M
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The main indications for the use of VLCKD/VLEKT in obesity are:

-severe obesity,

-treatment of obesity with bariatric indications in the preoperative period
before the bariatric procedure,

-sarcopenic obesity,

-obesity associated with hypertriglyceridemia and/or hypertension and/or type 2
diabetes and/or metabolic syndrome and/or NAFLD and/or obstructive sleep
apnea syndrome and/or bone diseases or severe arthropathy

European Guidelines for Obesity Managementin
Adults with a Very Low-Calorie Ketogenic Diet:
A Systematic Review and Meta-Analysis

Obes Facts 2021;14:222-245




Absolute contraindications:

type 1 diabetes mellitus, latent autoimmune diabetes in adults, B-cell failure in type 2 diabetes
mellitus,

use of sodium/glucose cotransporter 2 (SGLT2) inhibitors (risk of euglycemic diabetic
ketoacidosis),

pregnancy and breastfeeding,

kidney failure and severe chronic kidney disease,

liver failure,

hearth failure (NYHA I1lI-1V), respiratory insufficiency, unstable angina, a recent stroke or
myocardial infarction (<12 months), cardiac arrhythmias,

eating disorders and other severe mental illnesses, alcohol and substance abuse,

active/severe infections,

frail elderly patients,

48 h prior to an elective surgery or invasive procedures and a perioperative period,

rare disorders such as porphyria, carnitine deficiency, carnitine palmitoyltransferase deficiency,
carnitine-acylcarnitine translocase deficiency, mitochondrial fatty acid B-oxidation disorders, and

European Guidelines for Obesity Managementin

Adults W|th.a Very Low-Calorie Ketoge.nlc Diet:
A Systematic Review and Meta-Analysis




EFFETTI AVVERSI

COLELITIASI DISIDRATAZIONE
UROLITIASI DISIONIE

IPER- IPOGLICEMIA
URICEMIA TRANSITORIA

European Guidelines for Obesity Managementin
Adults with a Very Low-Calorie Ketogenic Diet:
A Systematic Review and Meta-Analysis

CADUTA
CAPELLI

STIPSI
DIARREA

NAUSEA
VOMITO

Obes Facts 2021;14:222-245

Cpezios B

SPRING MEETING




NFI) La riduzione preoperatoria del peso corporeo & consigliata nei pazienti
candidati alla chirurgia bariatrica, soprattutto se in presenza di BMI molto elevato

o di grave obesita viscerale, anche attraverso la prescrizione di una dieta a basso
contenuto calorico/chetogena nel periodo preoperatorio (LIVELLO DI EVIDENZA: 2;

GRADO DI RACCOMANDAZIONE: A). B,

La diminuzione del peso corporeo riduce notevolmente le dimensioni del grasso S.1.C.OB. o oo
viscerale e del fegato facilitando I'esecuzione degli interventi laparoscopici'?, ri-
liora i risultati

ducendo il tempo di esecuzione e il rischio di conversione’#. e mi
a breve e lungo termine>7” soprattutto nei pazienti super-obesi®. Diversi metodi

sono stati proposti per favorire la perdita di peso preoperatoria e dalle evidenze I_I N EE Gu I DA

in letteratura pare chiaro come I'impiego di una dieta a basso contenuto calorico/f»] el = [|:10]:Lc] -\ o) 1 o)) 45578

chetogena da 15 a 30 giorni prima dell'intervento ottenga risultati soddisfacenti

in minor tempo, con un costo minore e meno effetti collaterali rispetto al pal-

loncino intragastrico®!*. EDIZIONE 2016




EAES rapid guideline: systematic review, network meta-analysis,
CINeMA and GRADE assessment, and European consensus on bariatric
surgery—extension 2022

ReShape g

duo balloon \

Orbera

Recommendation intragastric

balloon

Spatz
adjustable
balloon

We suggest sleeve gastrectomy or laparoscopic Roux-en-
Y gastric bypass over adjustable gastric banding, bili-
opancreatic diversion with duodenal switch and gastric
plication for the management of severe obesity and asso-
ciated metabolic diseases.

One anastomosis gastric bypass and single anastomo-

Endoscopic gastric remodeling Endoscopic gastric remodeling

sis duodeno-ileal bypass with sleeve gastrectomy are sug- (ESG) (POSE) (E-ESG)

gested as alternatives, although evidence on benefits and
harms, and specific selection criteria is limited compared
to sleeve gastrectomy and Roux-en-Y gastric bypass.

— ;
Transpyloric Aspiration @ \ S
shuttle therapy -




Remember that your lowest weight post-surgery will occur between
12 to 18 months. After this, there is a natural increase in weight that

occurs. If you are gaining excessive amounts of weight, discuss this
with your bariatric team or primary care provider

A Goiveiines

Bariatric Surgery:
Post-Operative
Management

Studies that have been conducted in the
bariatric surgery population show that
significant weight regain (> 15% gain of
initial weight loss post-bariatric surgery)
occurs in 25—-35% of people who undergo
surgery two to five years after their initial

llllllllll
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Effectiveness and Safety of a Very Low-Calorie Ketogenic Diet

on Weight Regain Following Bariatric Surgery Obesity Surgery (2021) 31:5383-5390

Methods We have conducted an observational, retrospective, and descriptive study with the analysis of medical charts of
private offices where patients were examined between 2014 and 2019, totalizing 11 participants who underwent Roux-en-Y
gastric bypass (RYGB) without a reduction of 50% in body weight excess or any weight regain after the surgery. The patients
followed the first stage of a commercial weight loss program (Pnk® method) which consists of a VLCKD (600-800 kcal/day).
low in carbohydrates and lipids.

Results A significant reduction was observed (p-value < 0.05) in weight, body mass index (BMI), abdominal circumference
(AC), and glycated hemoglobin (A 1C) post-ketogenic diet. Uric acid, transaminases, urea, and creatinine values did not
show differences between pre- and post-ketosis. During the course of the study, no serious adverse events were reported.
Conclusion This study has shown that the ketogenic diet can be recommended as an effective and safe treatment for patients
who progressed with insufficient weight loss or regain after bariatric surgery.

Key Points
e VLCKD produces significant improvement in weight, BMI, and

AC after RYGB.

e VLCKD produces a significant reduction in A1C levels without

changes in kidney and liver functions.

e VLCKD is effective and safe in case of insufficient weight loss or
regain after bariatric surgery.

SPRING MEETING
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Efficacy, feasibility and tolerability of ketogenic diet for the treatment Journal of Endocrinological Investigation (2023) 46:1807-1814
of poor response to bariatric surgery

F.Vinciguerra'® - S. Longhitano' - N. Carrubba’ - L. Piazza? - C. Di Stefano? - M. L. Arpi? - R. Baratta® - M. Hagnas*> -
L. Frittitta'>®

Methods A real-life prospective study was conducted on twenty-two patients who experienced poor response after bariatric
surgery and followed a structured VLCKD. Anthropometric parameters, body composition, muscular strength, biochemical
analyses, and nutritional behavior questionnaires were evaluated.

Results A significant weight loss (mean 14.1 +4.8%), mostly due to fat mass, was observed during VLCKD with the pres-
ervation of muscular strength. The weight loss obtained allowed patients with IWL to reach a body weight significantly
lower than that obtained at the post-bariatric surgery nadir and to report the body weight of patients with WR at the nadir
observed after surgery. The significantly beneficial changes in nutritional behaviors and metabolic profiles were observed
without variations in kidney and liver function, vitamins, and iron status. The nutritional regimen was well tolerated, and no

significant side effects were detected.
Conclusion Our data demonstrate the efficacy, feasibility, and tolerability of VLCKD in patients with poor response after

bariatric surgery.
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Impact of a very low-calorie ketogenic diet on metabolic
and microbiota outcomes in post-bariatric patients and
bariatric-Naive individuals: A comparative pilot study

Diabetes Obes Metab. 2025;27:1950-1959.

llaria Ernesti MD?! | Maria Chiara Massari MD? | Fiammetta Cipriani MD? |

Davide Masi MD? | Krzysztof Glaser MD? | Martina Genco® |
Dario Tuccinardi MD>® | Carla Lubrano MD? | Stefania Mariani MD? |
Antonio Angeloni MD’ | Lucio Gnessi MD? | Sabrina Basciani Biol? |

Mikiko Watanabe MD 2
Methods: In this prospective, case-control study, 33 patients (15 BS+, 18 BS-)

underwent an 8-week-long VLCKD. Outcomes included weight loss, metabolic pro-
file, safety and GM composition.

Results: Both groups achieved significant weight loss (BS+: —6.9%, BS-: —8.3%), but the
BS+ group showed slightly less metabolic improvement, particularly in insulin resistance
and triglycerides. GM composition differed at baseline, reflecting the lasting effects of
BS, and VLCKD led to significant changes in both groups. Microbial diversity and specific
taxonomic shifts were more pronounced in BS- patients. Mild renal function changes
were noted in BS+ patients, though these remained within clinically acceptable ranges.
Conclusion: VLCKD is effective in both BS+ and BS- patients, though metabolic and
microbial responses may be less robust post-surgery, possibly due to anatomical and
physiological changes. Tailored approaches may be therefore needed to optimize

outcomes in post-bariatric patients.
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CONCLUSIONI E PROSPETTIVE FUTURE

L'immunonutrizione preoperatoria, che prevede la somministrazione di nutrienti specifici come arginina, acidi
grassi omega-3 e nucleotidi, ha dimostrato di ridurre le complicanze postoperatorie, in particolare quelle
infettive, e di abbreviare la degenza ospedaliera in pazienti sottoposti a chirurgia addominale maggiore.

Tuttavia, attualmente non esistono studi specifici che valutino I'efficacia dell'immunonutrizione preoperatoria
nei pazienti sottoposti a chirurgia bariatrica.

Pertanto, studi sono necessari per avere evidenze specifiche e scientifiche dell’applicabilita e dell’utilita di tale
approccio nel paziente candidato a chirurgia bariatrica e metabolica

La strategia VLCKD/VLEKT preoperatoria ha delle evidenze/raccomandazioni di grado A: per la rapidita del
calo ponderale e riduzione del grasso viscerale ed epatica, riduzione del tempo opertatorio e la degenza
ospedaliera e riduzione dell’inflammazione e la correzione delle carenze di micro nutrienti, di vitamine e della
sarcopenia.

La terapia chetogenica risulta utile anche dopo la chirurgia bariatrica con minore tasso di weight regain, in
termine di BMI e circonferenza addominale.

Rimane un strumento valido anche in casi di minor successo della chirurgia bariatrica
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