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journal homepage: www.europeanurology.com/eufocus

Comparative Prospective de la eal
pre-habllitation(sans RAAC) vs. Standard

Multimodal Prehabilitation to Enhance Functional Capacity
(n — 7 O) Following Radical Cystectomy: A Randomized Controlled Trial

Enrico Maria Minnella®*, Rashami Awasthi“, Guillaume Bousquet-Dion“, Vanessa Ferreira®“,

Berson Austin °, Christine Audi®, Simon Tanguay °, Armen Aprikian®, Francesco Carli®,
Wassim Kassouf®

2 Department of Anesthesia, McGill University Health Centre, Montreal, Quebec, Canada; ® Division of Urology, Department of Surgery, McGill University
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mesures avec RAAC avant cystectomie (453

patients)
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Preoperative counselling and education

Prehabilitation exercise
Preoperative medical optimisation

Correction of anaemia

Clinic

Prior to admission

Admission

Anaesthesia

Surgery

Postoperative

1. Preoperative counselling and education

2. Prehabilitation exercise
3. Preoperative medical optimisation

4. Correction of anaemia

5. Oral mechanical bowel preparation

6. Self-administered thromboprophylaxis
7. Preoperative carbohydrate loading

8. Preoperative oral intake

9. Preanaesthesia medication

10. Standard anaesthetic protocol

11. Antimicrobial prophylaxis

12. Skin preparation

13, Thromboembolic prophylaxis

14, Regional analgesia

15. Perioperative fluid management

16. Nasogastric intubation

17. Preventing intraoperative hypothermia

18. Minimally invasive approach

19, Resection site drainage
20. Urinary drainage

21. Wound closure

22, Postoperative diet

23, Prevention of PONV

24, Postoperative analgesia

25, Early mobilisation

26. Audit

Advice about maintaining activity levels

Dietary and alcohol advice

Details of admission and recovery

Written material detailing post-op recovery plan

Walking for 1 h/d

Optimization of co-morbidities

Smoking cessation advice

Plan social aspects of discharge. Who will help care for patient?
Oral Iron supplements or IV iron

Omitted. Normal diet until preop fasting

Single LMWH injection 12 h prior to surgery administered at home
Carbohydrate loading (6 cartons of drink, eg, Nutricia PreOp, over the 18 h prior to
surgery). Careful use in diabetic patients

Clear fluid until 2 h preop

Solid foods until 6 h preop

Avoidance of long-acting sedatives

24 h IV augmentin

Two stage preparation: Spray alcoholic 2% chlorhexidine gluconate and paint aqueous
10% povidone-iodine

Thromboembolic compression stockings

28 d pharmacological prophylaxis with LMWH starting day before surgery
Intra-operative pneumatic compression stockings

Epidural anaesthesia omitted

Rectus sheath catheters (0.125% bupivicaine) for 1st 48 h

Avoid overhydration. Vasopressors to maintain arterial hypotension. Administer <1 |
crystalloid until bladder removed

No NGT or it is removed at the end of surgery

Use of a warming blanket (Full body Bair Hugger TM 3M)

Mini-open cystectomy incision

RARC

Consider omitting pelvic drain

Ureteral stents or transurethral neo-bladder catheter should be used. Stents removed
as an outpatient at 10 d. Catheter removed after cystogram for neobladder

2/0 polydioxanone suture (Ethicon) to rectus sheath. 3/0 subcuticular Monocryl
(poliglecaprone) suture (Ethicon) to skin

Chewing gum to start at 4 h after surgery

Oral fluids to start evening of surgery — 30 ml/h of clear nonfizzy fluids
Resume diet when passing flatus, mobile, and pain controlled

Antiemetics as needed

Early resumption of oral fluids

Rectus sheath catheters (0.125% bupivicaine)

Patient controlled opiate

I/V paracetamol/acetaminophen 1 g qds until diet resumed

6 h out of bed on POD 1

Walk 10-20 m on POD 1

Walk 100 m on POD 2

Walk >100 m on POD 3+

Audit compliance. Understand problems. Keep resource within team

Advice about maintaining activity levels
Dietary and alcohol advice B.
Details of admission and recovery

Written material detailing post-op recovery plan

Walking for 1 h/d

Optimization of co-morbidities

Smoking cessation advice

Plan social aspects of discharge. Who will help care for patient?
Oral Iron supplements or IV iron

Length of stay (d)
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available at www.sciencedirect.com
journal homepage: www.europeanurology.com
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Platinum Priority — Bladder Cancer
Editorial by Matthew Mossanen and Mark A. Preston on pp. 372-373 of this issue

Prospective Implementation of Enhanced Recovery After
Surgery Protocols to Radical Cystectomy

Karl H. Pang “°, Ruth Groves°, Suresh Venugopal ®, Aidan P. Noon"”, James W.F. Catto “"*

2 Academic Urology Unit, University of Sheffield, Sheffield, UK; ® Department of Urology, Sheffield Teaching Hospitals NHS Trust, Sheffield, UK; ¢ Department of
Anaesthetics, Sheffield Teaching Hospitals NHS Trust, Sheffield, UK; 4 Department of Urology, Chesterfield Royal and North Derbyshire Hospital, Derbyshire, UK
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World J Urol (2014) 32:233-237
DOI 10.1007/s00345-013-1229-6

ORIGINAL ARTICLE

Impact of preoperative immunonutrition on morbidity following
cystectomy for bladder cancer: a case—control pilot study

J. Bertrand * N. Siegler - T. Murez -

Premiere étude montrant la réduction
significative des complications postopératoires
dans une étude cas/controle de 30 patients

0 > Oral Impact x3, 1 semaine vs. Controles
apparies

Composition nutritionnelle

ORAL IMPACT pour 237 mli
(1 briquette)

Energie 341 kcal / 1 436 kJ
Protéines 18 g (21 % AET)
L-arginine (immunonutriment) 4,30
Nucléotides (immunonutriment) 043¢
Azote 2,88 g
Lipides 9,2 g (24 % AET)
Acides gras saturés 43¢
dont TCM 2,69
Acides gras mono insaturés 1,79
Acides gras polyinsatures 3,19
dont omega-3 (immunonutriment) | 1,422 g
Glucides 44,8 g (53 % AET)
Sucres 26/28¢
dont Lactose <0,1 g/100 ml
Fibres solubles 3,3 g (2 % AET)

Study group Control group  p value
(%) (%)
Postoperative 12 (40) 23 (76.7) 0.008
complications
Paralytic ileus at D7 2 (6.6) 10 (33.3) 0.02
Death 1 (3.3) 2 (6.7) 1
Infections 7 (23.3) 18 (60) 0.008
Type of infection
Pyelonephritis 5 (16.7) 14 (46.7) 0.03
Pneumonia 0 (0) 1 (3.3) 1
Pelvic abcess 2 (6.7) 3 (10) 0.65
Pulmonary embolism 1 (3,3) 1 (3,3) 1
Anastomotic fistulae 0 (0) 2 (6.7) 0.49
Wound dehiscence 3 (10) 2 (6.7) 0.65
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* NGS TCM : Triglycérides a chaine moyenne

Bertrand, WJU 2013
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0 > un exemple en chirurgie urologique

Flg. T Explanation of NRS scores. The NRS score is calculated by adding
the highest value from each column with a range of 0-7. Patients with a
NRS score >3 are considered at risk of malnutrition.

Nutritional Status Disease/Surgery Severity |Age

0 |Normal Normal <70
years

1 | Weight loss > 5%/3 months |Chronic disease, hip =70
OR Food intake < 75% fracture, cancer, minor years

surgerys, ...

Weight loss > 5%/2 months

Major surgery, myocardial

o
an overview for urologists

Gavish Munbauhal$, Sarah J. Drouin$, Pierre MozerS, Pierre Colin*, Véronique Phés,
Olivier Cussenot’' and Morgan Rouprétst

Timing Advantages

Preoperative 7 days

Peri-operative 14 days

Postoperative 7 days

Early Rehabilitation

7

OR Food intake < 50% OR |infarction, pneumonia,

BMI 18.5-20.5 lymphoma, leukemia, ... 7
3 | Weight loss > 5%/1 month |Head trauma, 7

(or >15%/3 months) OR transplantation,

Food intake < 25% OR intensive care patients, ...

BMI <18.5 7

+ +

Provides adequate substrate levels at time of surgery

Reduced cost due to short course

Easy oral administration

Long treatment to optimize malnourished patients

Well-nourished patients can benefit from pharmacological effect

Continuity of treatment to maintain therapeutic plasma and tissue concentrations
during and immediately after surgery.

Reduced cost due to short course

Better control on compliance

Better evidence on the reduction of complications and length of hospital stay

Méme sans perte de poids, Cystectomie (2 points) + >70 ans (2 points) = 4 points,
Cad >3 points ce qui définit un « risque de malnutrition » qui doit étre pris en charge de

maniere active

Munbauhal, BJUI 2014



Annonces - Acheter : prix de I'Oral Impact

Oral Impact Impact Oral Oral Impact Café Oral Impact Oral Impact

gid 7-14 days 237ml Tropical... 3x237ml 3x237ml Tropic 3x237ml
19,49 € 57,59 € 16,57 € 16,57 € 16,57 €
DocMorris FARMAe EU DocMorris DocMorris DocMorris
+ 4,99 € de fr... Livraison grat... + 4,99 € de fr... + 4,99 € de fr... + 4,99 € de fr...
Par Google Par Google Par Google Par Google Par Google

0> Pourquoi Imimanop audtrgion? ¢

Lareponse est double: MDSC puis Arginine!
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. T Acute infection ~ Cancer ]
Yy HHS Public Access @0 trauma ¢ infection, SCERY
{C Author manuscript . v/ Pregnancy
) Nat Immunol. Author manuscript; available in PMC 2019 February 01. ;\’0\{- («f ;‘r\ ! ] —]
Published in final edited form as: . | { 'l | Strong activation signal Weak activation signal
Nat Immunol. 2018 February ; 19(2): 108-119. doi:10.1038/541590-017-0022-x. [ ]]] Sh ort QUration | (mostly growth factors and cytokines)
ol < [ ] Long duration
Myeloid-derived suppressor cells coming of age Monocytes and mature neutrophils .

mobilization from BM Mild but consistent elevated production

Filippo Veglia', Michela Perego', and Dmitry Gabrilovich | of monocytes and neutrophils
The Wistar Institute, Philadelphia, PA, 19104, USA Main trigger
TLR, DAMP, PAMP

Classic myeloid cell activation

~  Main trigger
Inflammatory cytokines,
ER stress response

Activated phagocytosis
Respiratory burst
Pro-inflammatory cytokines
Up-regulation of co-stimulatory molecules

Pathologic myeloid cell activation
Weak phagocytosis
Consistent production of ROS and NO
Anti-inflammatory cytokines
Arginase-1 (PMN-MDSC), PGE-2

La réponse immunitaire est tres différente
selonlet ype doagressi on, | i nt élnsi t ®
dur ®e doun sti mul us | |

Inhibition of adaptive immunity

(immune suppression)
“Pathologic tissue remodeling”

Activation of adaptive immunity
Tissue remodeling

Les cancers creent une stimulation faible e

mais de longue durée qui stimule la Figure 1.

trans | 0C atl on é p artir d e |a m Oel |e d e Pathologic activation of neutrophils and monocytes. (a) In the presence of strong activation
: : signals coming from pathogens in the form of toll-like receptors ligands (TLRL), damage

Mye I Ol d De rlved S U p p ressor Ce I IS (M D S C) associated molecular pattern (DAMP), pathogen-associated molecular patterns (PAMP)

molecules monocytes and neutrophils are mobilized from the BM. This response results in
classic myeloid cell activation. (b) In the presence of weak activation signal mediated mostly

Pro-inflammatory cytokines and ER stress responses contribute to pathologic myeloid cells
activation that manifests in weak phagocytic activity, increased production of reactive
oxygen species (ROS), nitric oxide (NO), arginase 1 This results in immune suppression.

13 Veglia, Nat Immunol 2018
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Review

The Role of Myeloid-Derived Suppressor Cells
(MDSC) in Cancer Progression

Viktor Umansky

1 Gkin Cancer Un
T - Tumor
Ch;onic Inflammation

VEGF, TNF-a, GM-CSF,
G-CSF, M-CSF, IL-6,
IL-18, PGE2, COX-2,
HIF-1a, TGF-B

CCL2, CCL3,
CCL4, CCLS5,
CXCL1, CXCLS,
CXCL12,
S100A8/A9

Bone Marrow
Hematopoietic

Stem Cells Bone

L Sy .

Immature

Myeloid Cells
M-MDSC PMN-MDSC

CD11b*Ly6GLy6C" CD11b*Ly6G*Ly6Cl

Generation/Expansion Trafficking/Migration

\ Blood Vessel

Chez le patient cancéreux, #10% des monocytes circulants
(PBMC) sont des Myeloid-Derived Suppressor Cells (MDSC)

L ®1 nf |

ammat

on chronigue ent
Activation des MDSC dans le tissu tumoral ou ellemvorisent
la croissance et la migration des cellules tumorales

TNF-q, IL-10, IL-1p,
VEGF, IL-6, IFN-y,
IL-4, IL-13, PGE2,
COX-2, HIF-1a

ARG-1,

Immunosuppression

Figure 1. Chronic inflammatory factors stimulate myeloid-derived suppressor cells (MDSC) generation,
migration and activation of immunosuppressive functions at the tumor site. Various cytokines and
growth factors produced by tumor and stroma cells (such as VEGF, GM-CSF, IL-13, IL-6, HIF-1«,
TGF-3, COX-2, etc.) induce MDSC generation and expansion. Chemokines (like CCL2, CCL3, CCL4,
CCL5, CXCL1, CXCLS, etc.) stimulate migration of MDSCs into the tumor microenvironment. At the
tumor site, MDSCs undergo activation (via TNF-«, IL-10, IL-13, IL-6, IFN-y, COX-2, HIF-1«, etc.) and
strongly inhibit anti-tumor reactivity of DC, T and NK cells.

14

VEGF, bFGF,
MMPs, TGF-B,
S100A8/A9

Invasion

Proliferation

Tumor

0 Leukocytes

a3 , Fibroblasts

C Tumor cells

\ Neoangiogenesis

Metastasis

Formation of
pre-metastatic
niche

Umansky, Vaccines 2016



Review

Myeloid-Derived Suppressor Cells in Solid Tumors

Tianmiao Ma 1, Bernhard W. Renz "2, Matthias Ilmer 2%, Dominik Koch 1©, Yuhui Yang 3©, Jens Werner 1-2-4
and Alexandr V. Bazhin 1/%-*

Department of General, Visceral and Transplant Surgery, Ludwig-Maximilians-University Munich,

81377 Munich, Germany; Tianmiao.Ma@med.uni-muenchen.de (T.M.);
Bernhard.renz@med.uni-muenchen.de (B.W.R.); Matthias.ilmer@med.uni-muenchen.de (M.L.);
Dominik.koch@med.uni-muenchen.de (D.K.); Jens.werner@med.uni-muenchen.de (J.W.)

2 German Cancer Consortium (DKTK), Partner Site Munich, 81377 Munich, Germany

3 Cancer Center, Union Hospital, Tongji Medical College, Huazhong University of Science and Technology,
1277 Jiefang Avenue, Wuhan 430022, China; yuhui.yang@yahoo.com

Bavarian Cancer Research Center (BZKF), 91054 Erlangen, Germany

Correspondence: Alexandr.bazhin@med.uni-muenchen.de

3 > De nombreuses études
cherchent a controler les
effets négatifs des MDSC,
certaines fondees sur le

cycle de laL-Arginine

Table 2. MDSCs-mediated immunotherapy strategies in solid tumors.

Representative

Treatment Strategies Treatment Cancer Factors
Very Small Size
Proteoliposomes Sarcoma Arginase-1, Nos2
(VSSP)
Promote the All-trans retinoic acid Sarcomas/Breast
differentiation of (ATRA) cancer /Pancreatic cancer ERK pathway, ROS
MDSCs Ibrutinib Breast cancer VEGF, MMP9, CXCL1
. . Arginase-1, iNOS,
Chloroquine Melanoma /Hepatocarcinoma IDO-1, IL-10, TGF-B
Docetaxel Breast cancer ROS, IL-10, IL-12
. Amino- Breast cancer VEGF, MMP9
biphosphonates
Block the expansion SX-682 Oral and .Lewis lung CXCR1/2
and accumulation of carcinoma
MD5Cs Sunitinib Renal cell carcinoma VEGF, G-CSF
: Fibrosarcoma/Colon PI3K/ Akt pathway,
PD-1 ablation carcinoma/Melanoma G-CSF
Celecoxib Glioma/Mesothelioma/ COX-2, PGE2, IL-6,
Endometrial cancer G-CSE ROS
i b e i Breast can- PDES5, arginase-1 and
ufxslmuposu?ll\a/}“[e)sSSSIe Sildenafil or Tadalafil  cer/Melanoma/Hepatocellular ’ ﬂ% oS
nction o S carcinoma
Nitro-aspirin Colon cancer /Breast cancer Arginase and iNOS

Gemcitabine and 5-Fu

Melanoma/Lewis lung
carcinoma/Colon

TGF-B, IL-6 and IL-10,

cancer /Pancreatic cancer IL-1p8
Reduce the numbers of
MDSCs Naltrexone Solid Ehrlich carcinoma IFN-y
Synthetic Nanoparticle
Antibodies (SNAbs) Breast cancer S100A8/A9
16

Ma, Cells 2022



Recent advances in arginine metabolism

Sidney M. Morris Jr

Figure 1. Routes of arginine metabolism

En effet la l-Arginine est un AA« conditionally
essential»c h e z | 3®sacducial dares les situations
ou les besoins excedent la production notamment la
grossesse et lecancer!

For the sake of simplicity, emphasis is on
enzymes that directly produce or utilize arginine.
This simplified diagram should not be interpreted
to indicate that all of these enzymes are
expressed simultaneously in any given cell type.
ADC, Arginine decarboxylase; AGAT,

arginine : glycine amidinotransferase; ASL,
argininosuccinate lyase; ASS, argininosuccinate
synthetase; NO, nitric oxide; NOS, nitric oxide
synthase.

. ASS
'p""Pm?‘b_ Argininosuccinate = Citrulline
(CTLA4 inhibitor) "\
\ Fumarate % ASL Aspartate
Arglnase NOS
ARGININE » NO + Citrulline

Ornithine + Urea

~
- N\
, Depletiop of L-Arginine. k atine

not prodrced by T cells

\
Polyamines
Proline

Glutamate

GO0O-G1 cell arrest

T cell suppression

17 AUaplea Irorn viorris, curr UpIn Cirn INutr ivietao Care 2004



First report of significant reduction of
postoperative complications

IN a modest case control study of 30 patients
3 > Oral Impact tid, glw vs. matched controls

Energie 341 kcal / 1 436 kJ
Protéines 18 g (21 % AET)
ﬁ L-arginine (immunonutriment) 4,39
Nucléotides (immunonutriment) 043¢
Azote 2,88 g
Lipides 9,2 g (24 % AET)
Acides gras saturés 43¢
dont TCM 2,69
Acides gras mono insaturés 1,79
Acides gras polyinsatures 3,19
dont omega-3 (immunonutriment) | 1,422 g
Glucides 44,8 g (53 % AET)
Sucres 26/28¢
dont Lactose <0,1 g/100 ml
Fibres solubles 3,3 g (2 % AET)

Composition nutritionnelle

ORAL IMPACT pour 237 ml
(1 briquette)

AET : apport énergétique total
TCM : Triglycérides a chaine moyenne

Bertrand, WJU 2013
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COMMENTARY

Transfusion-Induced Immunomodulation Following

Cancer Surgery: Fact or Fiction?

Valérie Lapierre, Anne Aupérin, Pierre Tiberghien*

Ily a déja 27 ans!

Preuves expérimentales et
pre-clinigues que la
transfusion sanguine
héterologue oriente la
reponse immunitaire vers une
reponse Th2, nefaste.

~

Proinflammatory
Anti-tumoral

Tissue-specific antigen presentation

Tissue injury

23

IFNg, 1L2 IL4
~ 7
Helper T cellslr
IFNy, TNF-a

®-

oo IL-4,1L-5, IL-13,
« "« TGF-$

1

Anti-inflammatory
Pro-tumoral
Wound healina

Humoral response
Immunosuppression

Adapted from Assay Genie

Lapierre, JNCI 1998



Transfusion and Apheresis Science 56 (2017) 336-340

Contents lists available at ScienceDirect El'ransfusmn_
andsgi%?%'eesis
& Transfusion and Apheresis Science ==
ELSEVIER journal homepage: www.elsevier.com/locate/transci
Review
Transfusion-related immunomodulation and cancer (!) CrosMark

Hadi Goubran?®*, David Sheridan?, Julia Radosevic?, Thierry Burnouf<¢,
Jerard Seghatchian®*

a Saskatoon Cancer Centre and College of Medicine, University of Saskatchewan, Saskatchewan, Canada

Les concentrés globulaires
modulent la reponse immunitaire
« Transfusion Related Immune
Modulation ou TRIM »

Bénéfigue en cas de greffe (Opelz,
NEJM 1978) mais potentiellement
delétere pour la survelllance
Immunitaire des cancers

24 Goubran, Transfusion & Apheresis Sci 201



