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Preambule

Gern wiirden wir Sie zum Referat
mit dem Titel "Der chirurgische
Patient?" einladen. Dabei geht es
um ganz praktische Aspekte,
welche Proteine (qualitativ) in
welchen Dosierungen (quantitativ)
beim chirurgischen Patient
gebraucht werden.

"I KNOW T HAVE A CASTING PROBLEM., &UT ITS
NOT TuAT BAD.*
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Malnutrition

Epidemiology
50% of admitted patients, 40% In surgery

Clinical problems
| function, immune defence, wound healing, organ function

Consequences
T Mortality, complications, readmissions, hospital stay, costs

Gillis Anaesthesia 2019
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Amino acid composition of collagen
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Improved wound healing by supplementation?
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Nutritonal status, disease and surgery

Optimal
&
Niness-”

Metabolic abnormalities associated with disease and treatment

Gastrointestinal abnormalities, including malabsorption

Mechanical obstruction

Drug or treatment-related side-effects
i Patient-related factors, including socioeconomic status
E
D TP
4= Surgery & Hospitalisation
f Metabolic abnormalities associated with surgical stress response
*'EU Gastrointestinal abnormalities
O Organisational and food access barriers in hospital
= Drug or treatment-related side-effects
b Patient-related factors, including knowledge of nutrition
=
=

Convalescence ?
} : gp

Sub-optimal supporting protein anabolism

Gillis Anaesthesia 2019
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Protein metabolism

Maintenance
Demands Demands
met?

Gillis Anaesthesia 2019
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Protein metabolism: some thoughts ...

9 essential amino acids
3 conditionally essential: glutamine, arginine, cysteine
2.6g muscle protein — 1g of acute phase protein

Anabolic resistance in older and tumor patients

A NG

Requirement 1.2-1.6g/kg/d vs. Reality: <1g/kg/d in 50%

Surgical patient 1.2-2.0g/kg/d

Gillis Anaesthesia 2019
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Cave: chronic kidney disease

Guideline Protein intake recommendation

ESPEN Guidelines on Enteral Nutrition: Adult Renal Failure [16, 45]  0.55-0.6 g protein (2/3 HBV )/kg/day if GFR is 2570 ml/min
0.55-0.6 g/kg/day (2/3 HBV) or ~0.3 g/kg/day supplemented with EAA
or EAA/KA if GFR is <25 ml/min

NKF/KDOQI Clinical practice guidelines for nutrition in chronic renal yed, if GFR <25 ml/min
failure [46]

Australian KHA-CARI Guidelines [18]

International Society of Renal Nutrition and Metabolism [2] 0.3 g/kg/day in the absence of signs of malnutrition,

National Institute for Health and Care Excellgs - not offer low-protein diets (dietary protein intake less than 0.6-0.8 g/

kg/day) to people with CKD

Stages 1-2: 1.4 g/kg/day (~18% of calories)
Stages 3—4: 0.6-0.8 g/kg/day (~10% of calories)

NKF/KDOQI Guidelines on Hypertension
Agents in CKD [48]

Diabetic patients with chronic kidney disease

KDOQI Clinical Practice Guidelines and Clinical Practice Recom- 0.8 g protein/kg/day and <20% of total Kcal
mendations for Diabetes and Chronic Kidney Disease [19]

Canadian Diabetes Association guidelines [20] 0.8 g protein/kg/day
Avoidance of intakes>1.3 g protein/kg/day

Sabatino J Nephrol 2017
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ESPEN guidelines: general

Nutritional status before and after major surgery (GPP)

Perioperative nutritional support therapy is indicated in patients
with malnutrition and those at nutritional risk (GPP)

In most instances, oral nutritional intake shall be continued
after surgery without interruption (A) ... but might be adapted
according to individual tolerance and to the type of surgery
carried out with special caution to elderly patients (GPP)

GPP — good practice points

(= NO good evidence)

uv www.chirurgieviscerale.ch ESPEN guidelines 2017
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Nutrional assessment. Swiss reality
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Perioperative nutrition is still a surgical orphan:
results of a Swiss—Austrian survey
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Nutritional screening - where and when?

Nutritional support - who?
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Nutritional screening - how?
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Lab test for proteins

Serum albumin, half-life 18-20d

<2.2 g/dL: negative catabolic state, predictor of poor outcome
| Serum albumin: Surgical stress, other acute stresses, hepatic disease, and renal disease
NoO impact: starvation or supplementation

Serum transferrin, half-life 8-9d
= recent systemic inflammatory response ... and iron status

Serum prealbumin (transthyretin), 2-3d
"negative acute phase reactant” (capillary leak)

Other

Electrolytes, glucose, blood urea nitrogen (BUN)/creatinine, iron, vitamins

A d 18.06.2019
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Centre Hospitalier Universitaire Vaudois




Correctness of surgeon’s
assessment of NRS
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NRS Gobal Nutritional status
B Underscore Correct B Overscore
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Centre Hospitalier Universitaire Vaudois




Nutrition for everybody!?

RESEARCH Open Access

Preoperative nutritional screening by the specialist
ins nutritional risk score might prevent
excess nutrition)a multivariate analysis of

NUTTi isk factors

Fabian Grass', Martin Hibner', Markus Schafer’, Pierluigi Ballabeni?, Yannick Cerantola®, Nicolas Demartines',
Francois P Pralong* and Pauline Coti Bertrand*

Nutritional support based on NRS-2002 only (our RCT)

\ 4

Overnutrition with potentially deleterious clinical consequences!

uv www.chirurgieviscerale.ch Grass Nutr J 2015
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Keep It simple for the surgeon

NRS > 3 ?
<

Detailed assessement by
dedicated specialist before
supplementation!

L= =y [ - — W S — |y (N | | = — |y L (N | | =
malnutritiuy
—red-arm muscle circumference.

FFM: fat-free-mass measured by bio-impedancemetry.
As indicated in the table, there are different criteria for severe and moderate
malnutrition depending on weight loss and body mass composition.

Centre Hospitalier Universitaire Vaudois

Grass Nutr J 2015



Nutritonal status, disease and surgery

Siep 1 Step 2 Step 3
BMI Weight loss score Intake score (Modified)
BMI < 18.5 | [ Have youlost > |  [Have you been eating
(<20 if age >65) | |4 k9 of weightin [©5° then 50% of your

normal diet in
last 3 months
eding week?
L without trying? o , |

‘ g 1.High-protein ONS mummm Immunonutrition:
- Any Yes answers 2. Vitamin D assessment 5-7 days pre-op 5-7 days post-op
‘ rrmrons and repletion: AND THEN
Vitamin D < 20 " Score 50,000 I.U. vitamin D3- 1 x 2h pre-op X 3-6 weeks

screening 2000 LU. vitamin D3 per

day

Gillis Anaesthesia 2019
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Peri-OP nutritional suppl and complications

Average Sample Size:

Y 56 >RCTs, 6370 patients 44 + 40 - 84

Range: 8-157 Range: 8-157 Range: 8-157
Median No. of Participants in Median No. of Participants in Median No. of Participants in

Intarventinn Intarventinn Interventinn

Types of Control:

Conventional Diet (27.1%) | Placebo (10.2%)

Standard Formula (55.9%) | Other (6.8%)

High protein, w-3( Atempero)
Glutamine, arginine (Reconovan)

Arginine, RNA, w-3 (IMPACT)

rginine, glutamine, w-3 (Stresson)

= Protein Supplementation
= Carbohydrate-rich Drink

* [mmunonutrition

Vitamins and Minerals 2

Fatty Acids NN 12

0 5 10 15

No. of Studies

20 25 30

uv hirurgieviscerale.ch Zhang J Gastrointestinal Surg 2019
www.chirurgieviscerale.c
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Immunonutrition and « normal » supplements

Component IN ICN
Weight (g) 74 = 79.7
Energy (kcal) 303 — 303
Proteins (g) 16.8 = 15.5
Arginine (g) 3.8 0.51
Lipids (g) 8.3 2
Omega-3-FA (g) 1 0.02
RNA (g) 0.45 0
Carbohydrates (g) 40.2 57.7

Abbreviations: ICN, isocaloric-isonitrogenous nutrition; IN, immuno-
nutrition; FA, fatty acids.

Recommended dose: 3/d

Hub EJCN 2012
uv www.chirurgieviscerale.ch uoner
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Peri-OP nutrition decreases post-OP complications
> 56 >RCTs, 6370 patients

Complications RR 0.74
Infections RR 0.71
Hospital stay —1.58 days

uv hiruraieviscerale.ch Zhang J Gastrointestinal Surg 2019
www.cnirurgievisceraie.c
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Meta-analysis

Immunonutrition in gastrointestinal surgery

Y. Cerantola, M. Hiibner, F. Grass, N. Demartines and M. Schafer

Deparunent of Visceral Surgery, University Hospital Vaudois (CHUV), Bugnon 46, 1011 Lausanne, Switzerland
Correspondence to: Professor N. Demartines (e-mail: Demartines@chuv.ch)

Complications Infections Hospital stay Mortality

OR (95% CI) OR (95% CI) WMD OR (95% CI)
Overall 0.46 0.46 -2.1 0.90
(0.38-0.56) (0.38-0.56) (3.0-1.3) (0.46-1.76)

Cerantola&Hubner BJS 2011

Hlbner Diet and Nutrition in Crit Care 2013
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ESPEN guidelines:
Post-OP nutrition

Perioperative nutritional therapy should also be initiated, if
-unable to eat for more than five days perioperatively
-cannot maintain above 50% of recommended intake for
more than seven days (GPP)

initiate nutritional support therapy (preferably by the
enteral route - ONS-TF) without delay (GPP)

GPP — good practice points

(= NO good evidence) ESPEN guidelines 2017
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ESPEN guidelines:
Immunonutrition

Peri- or at least postoperative administration of specific
formula enriched with (arginine, omega-3-fatty acids,
ribonucleotides) should be considered in malnourished
patients undergoing major cancer surgery (B).

There is currently no clear evidence for the sole use of
these formula enriched with immunonutrients vs standard
oral nutritional supplements in the preoperative period (0).

nv www.chirurgieviscerale.ch ESPEN guidelines 2017
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Only proteins??

> 7 studies

mortality, hospital stay, plasma protein levels

weight loss, grip strength deterioration, (complications)
nutritional status

“There is evidence to suggest that protein supplementation should be
routinely provided post-operatively to this population.”

“The optimal level of protein supplementation required to maximise
recovery in gastrointestinal surgery patients is effectively unknown.”

Crick WJGS 2016
uv www.chirurgieviscerale.ch rickmer
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Effects of early oral supplements

uv www.chirurgieviscerale.ch
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Eligible patients (n = 532)

h 4

A

Excluded (n = 353)
Declined to participate
Patient uncontactable or did not respond
Surgery carried out within 7 days
Patient already on nutritional supplements
Unable to comply with protocol
Planned surgery during study dietitian's leave
Emergency admission during preoperative phase
Patient lived too far away
Feeding jejunostomy planned at surgery
Surgery declined

115
72
51
48
27
14
10
10

Randomized (n=179)

SS (m=42) SC (n=48) CS (n=139) CC (n=>50)
h A4 h 4 Y
Withdrawn 10 7 4 6
Patient request 6 3 1 2
Surgery cancelled 2 1 2 0
Enteral/parenteral 2 3 1 4

feeding started

Y 4 4 v

Completed Completed Completed Completed

trial (n = 32) trial (n=41) trial (n=35) trial (m = 44)

uv www.chirurgieviscerale.ch

Bodyweight change (%)
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Pre-OP, Post-OP or both? Costs (BP)

2289

2286

2324
2618

1 2 3 4 5 6
Time point

Smedley BJS 2004



Pre- and Post-OP?

Phase |: precperative
Duration of OMS3 (days)”
ONS (kcal/day)
Diet (kcal/day)
Total (kcal/day)
Phase |I: postoperative (inpatient)
Time from surgery to free fluids or light diet (days)”
ONS (kcal/day)
Diet (kcal/day)
Total (kcal/day)
Phase Il: postoperative (outpatient); 2 weeks
ONS (kcal/day)
Diet (kcal/day)
Total (kcal/day)
Phase Il: postoperative (outpatient); 4 weeks
ONS (kcal/day)
Diet (kcal/day)
Total (kcal/day)

S5 (n=232)

14.5 (7-36)

536(231)
1946(544)
2478(688)

4.7 (1-11)
300(245)

1040(473)

1343(478)}

274(163)
2110{514)
2390(503)}

340(160)
1981(517)
2253(590)

SCin=41)

15.1 (7-61)

542(268)
1993(548)
2528606}

5.8 (2—14)
0
906(567)
906(567)

0
1990(609)
1990(609)

0
2068(555)
2068(555)

CS (n = 35)

0
1953(630)
1953(630)

4.7 (1-8)
258(201)
1033(579)
1296(640)f

361(284)
1761(648)
2133(792)§

250(221)
1946(621)
2200(688)

CC (n = 44)

0
1923(475)
1923(475)

5-4 (2—12)
0

927(458)

927(458)

0
1791(360)
1791(360)

0
1919(447)
1919(447)

l Weight loss, minor complications

= Major complications, Anthropometrics, QoL

uv www.chirurgieviscerale.ch

Centre Hospitalier Universitaire Vaudois
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... make sure that patients take it!

uv www.chirurgieviscerale.ch

No. of patients

301

N
e

Tolerance of nutritonal supplements

] ICN
B IN

=
o

0

O 1 2 3 4 5 6 7 8|9 10 11 12 13 14 15

Nutritional intake

Centre Hospitalier Universitaire Vaudois

Hibner EJCN 2012, Grass EJCN 2015



Why non-compliance?

12/20: non-complicant
Compliance + well-nourished

Issues: flavour, volume, texture

impact on dietary intake, and motivation

uv www.chirurgieviscerale.ch Hogan Supp Care in Cancer 2019
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... and after discharge?

100 — I
B No malnutrition
B Moderate malnutrition
Severe malnutrition
?5 — o

Percentage
¥y
=
]

25 -

8% -
No malnutrition Moderate malnutrition Severe malnutrition
(Pre-op) (Pre-op) (Pre-op)
uv www.chirurgieviscerale.ch Grass, Hubner Ann Nutr Metab 2016
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Energy coverage pre- and post-OP

300 -
150
U _
o
[
o
—150
—300
-450
Mo malnutrition Moderate Severe
(Pre-op) malnutrition malnutrition
(Pre-op) (Pre-op)
nv www.chirurgieviscerale.ch Grass, Hubner Ann Nutr Metab 2016
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How about proteins?

E d-10
W d30 9
XQ
e’
5_ Q\a .......
o O? 5\39
0 05\~
ane P ]
rov
-10 =
No malnutrition Moderate Severe
(Pre-op) malnutrition malnutrition
(Pre-op) (Pre-op)
uv www.chirurgieviscerale.ch Grass, Hubner Ann Nutr Metab 2016
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l
SearchlIDAcgon629,

“Apparently they’re better than The Cure.”

uv www.chirurgieviscerale.ch
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Nutritonal status, disease and surgery

Optimal
&

Niness~" L -
Metabolic abnormatities associated with disease and treatment -
Gastrointestingl #bnormalities, inchiding malabsorption P
Mechanigal Bhstruction I -
Drug grtreatment-related side-efflcts - - &

Bal'i‘l!nt-related factors, including soticecendfnic status

Surgery & Hospitalisation””

Metabolic abnormalities associated with surgical stress response
Gastrointestinal abnormalities

Organisational and food access barriers in hospital

Drug or treatment-related side-effects

Fatient-related factors, including knowledge of nutrition

Nutritional Status

Convalescence ?

¥
Time
Sub-optimal

uv www.chirurgieviscerale.ch

Centre Hospitalier Universitaire Vaudois
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Prehabilitation: Nutrition =+

Hospital stay: -2.2 days

Study
ID

Nutrition prehabilitation

Burden (2011)

Gillis (2016) *

]
Khrykov (2014) —_—

Mariasek (2016) ——

Percent
WMD (95% Cl) Weight

-0.20(-8.77,8.37) 2.01
-0.60(-5.39.4.19) 534

Exercise

5 RCTs, 4 cohort studies

colorectal
N=914

Functional capacity: «<some benefit»

Study
sl

Smediley (2004)
Smedley 2 (2004)

—_——
1
Subtotal (I-squared = 42.3%, P = .123) <>

Multi-modal prehabilitation

Select the patients who are likely

to benefit:

Frail, poor functional capacity
Pragmatic: >70y, ASA 3/4

Chia (2015) *
Gillis (2014) *
Li (2013) * — =

Subtotal (I-squared = 47.7%, P = .148)

Overall (I-squared = 61.0%, P =.009)

NOTE: Weights are from random effects analysis

UTO(-T.7<, T.HYI) 15.04
-1.42 (-3.44, 0.60) 34.88

-2.17 (-3.45,-0.89)  100.00

-8.77 0

uv www.chirurgieviscerale.ch

77

Percent
RR (95% Cl) Weight
> 2.02(1.37,2.98) 44.49

1
1
'
<> 2.02 (1.37, 2.98) 44.49
1
1
1
1

— 1.37 (1,03, 1.82) 55.51
1
SUomoET regua ey o T Q 1.37 (1.03, 1.82) 55.51
1
Overall (I-squared = 63.3%, P = .099) -/\/L/\/— 1.63 (1.10, 2.41) 100.00
NOTE: Weights are from random effects analysis |
T
336 2.98

(Bo‘rh) should probably be doneD

Centre Hospitalier Universitaire Vaudois

Gillis Gastroenterology 2018



All patients before major abdominal surgery =

\

Routine nutritional screening by use ofthe NRS

If severe malnutrition is suspected: additional clinical and laboratory parameters

OR'

Severe . @

malnutrition? - Major upper Gl . @

cancer surgery? e —_— NRS=3%2

+ —=> | 3x
+* Nol
!
Postpone surgery 7 days pre-OP:
Oral/enteral nutntion Immunonutrition
v

Surgery using enhanced recovery protocols if available

Consider placement of percutaneous or naso-enteral nutritional catheters if

A prolonged postoperative fasting or
B insufficient food intake  probable

uv www.chirurgieviscerale.ch

Centre Hospitalier Universitaire Vaudois

Hubner 13 Diet and Nutrition in Crit Care



Enhanced Recovery After Surgery

Information
Thromboprophylaxis
Carbohydrates

@ || PONV prophylaxis H
7 Snibioties Early mobilisation
g Laparoscopy, MIS Early food intake, oral nutritional supplements

Normothermia Systematic laxatives

Multimodal analgesia
Stringent fluid management

Audit Audit Audit Audit Audit
" POD1 POD2
% @ Bowel preperation @ opiods
2 . @ Sedation | | @ Nasogastric tubes | @ bladder catheters
= @ Fasting | @drains |

“Not”




Optimizing perioperative care

ERAS care
Dinner, normal sleep
Carbohydrate loading

Multimodal pain management
Immediate feeding

Early mobilization

T 11 ~ N~ days-weeks
Minima <€ >

invasive
Pre-OF urger PO
optimization gery Opioids
Bowel prep Bed rest
No nutrition IV fluid overload
Overnight fasting
Pre-OP sedation
Traditional care
uv www.chirurgieviscerale.ch Adapted from Ljungqvist JPEN 2012

Centre Hospitalier Universitaire Vaudois



Do you do ERAS?

YES NO MAYBE




uv www.chirurgieviscerale.ch
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What we think we do ...

100
90
80
70
60
50
40
30
20
10

Olnterview

Use of low tidal volume

uv www.chirurgieviscerale.ch MM Levy, Rhoads lecture, ASPEN, 2007
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What we think # we do ...

100 1

ANNRNNANY

Binterview
0O .
40 - Audit
0
Use of low tidal volume
uv www.chirurgieviscerale.ch MM Levy, Rhoads lecture, ASPEN, 2007

Centre Hospitalier Universitaire Vaudois



How much ERAS do you do?

I'm hot perfect! Per:feCt
Are You? Patient
Pathway

define please

|
QQQF-“:‘.
e

100%

COMPLIANCE

Centre Hospitalier Universitaire Vaudois



ERAS-CHUV: evolution

B

Chirurgie colo-rectale élective

juin 2011
Stomies — colorectal N= 1690
aodt 2011
Colectomie en urgences
mars 2012 —
N= 365
N= 375
N= 223

updated
uv www.chirurgieviscerale.ch 16/02/2019

Centre Hospitalier Universitaire Vaudois




ERAS: results I*I

Patients  Compl. LO Costs Work
(N) (%) Re‘rurn of investment: 3.8
Colorectal 1670 -45 | "Every $1 invested in ERAS would bring
$3.8 (range $2.4-$5.1) in return.”

updated

uv hiruraieviscerale ch 03/04/2019 adapted from Grass Swiss Knife 2015
www.cnirurgievisceraie.c

Centre Hospitalier Universitaire Vaudois




ERAS benefits

MR
) J 0060 R
’ i de chirurgie viscérale
~ PATIENTS FRGFESSIDN_NELS .
i ~, ET FAMILLES ~ DE LA SANTE ~ FORMATION ~ RECHERCHE ~ EMPLOIS EN BREF ~ ACTIVITES DU CHUV
)

Le protocole ERAS

i améliore la prise en
Service 1088008888008 88 88 et

Retire.ment o . de Chirurgie :::::5::“:::;:;;“
Savings JEE) { viscérale 7 - ﬁ e savoe
v N savoir plus >
2018 . ! , :
Y

\\&V Voo bsccsesncsnsnsnn

Le Comité qualité et sécurité des soins du CHUV est heureux de remettre le

QUALIDAY
2018 PRIX DU JURY QUALIDAY 2018

aux Dr D. Roulin, Dr M. Hiibner, Mme V. Addor, Dre C. Blanc,
Mme A.-C. Griesser, Prof. N. Demartines
pour leur projet

ERAS Meilleurs soins a moindre colit

Dans le cadre de la journée Qualité et Sécurité des soins CHUV 2018

Lausanne, le 30 novembre 2018

/
7

/
v
Ly~
Prof. Pierre-Frangois Leyvraz Oliver P
Diredteur généra Président du jury

uv www.chirurgieviscerale.ch
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Cost-benefit analysis

Costs

non-sense -+ typical
robot

us
healthcare
remicade
oo >

.M +> Effect

ERAS

rationalize

uv www.chirurgieviscerale.ch

Centre Hospitalier Universitaire Vaudois



Mobilisation and outcomes

LEEE)
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=
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uv www.chirurgieviscerale.ch
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Early mobllisation: reality CHUV

hours

FPOD 1 POD 2 POD 3

Grass Int J Surg 2018
uv www.chirurgieviscerale.ch urg

Centre Hospitalier Universitaire Vaudois




Early nutrition and complications

40 -
*x mmmm ERP diet
== [ndividual diet
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Early nutrition and complications

g utrients MDPI|

Article
Normal Diet within Two Postoperative
Days—Realistic or Too Ambitious?

Fabian Grass "', Markus Schifer ', Nicolas Demartines * " and Martin Hiibner

Ordering a Normal Diet at the End of
Surgery—Justified or Overhasty?

Fabian Grass 2(J, Martin Hiibner 2*, Jenna K. Lovely 3, Jacopo Crippa 11, Kellie L. Mathis !
MAYO : 1
CLINIC and David W. Larson
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Feasiblility of early nutrition

= normal intake by POD 3

CHUV: 53% only

Risk factors:  ASA 3/4, drains,
right colectomy, Hartmann'’s reversal

Consequence: 1 complications

Grass Nutrients 2017
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Who Is a « delayed eater »?

Male gender — ——
lleostomy closure |  —a—
Intraoperative fluids < 2000 mL - l—l——|

Duration = 180 min - |—-—|

New stoma — ' -

Emergency indication — b -
WHO score = 2+ : -
ASA score > 3 - . -
Right colectomy — b -

Abdominal drains < ' =

Hartmann reversal - S =

0 2 4 6

NN
Odds ratio

Y

uv www.chirurgieviscerale.ch

Centre Hospitalier Universitaire Vaudois

Grass Nutrients 2017




uv www.chirurgieviscerale.ch

Centre Hospitalier Universitaire Vaudois



Common sense
is not so “ &, M

- Voltaire

uv www.chirurgieviscerale.ch

Centre Hospitalier Universitaire Vaudois




"Digestive capacity" and oral intake:

The normal situation

Digestive
capacity

0%

uv www.chirurgieviscerale.ch

Centre Hospitalier Universitaire Vaudois

normal

oral intake



"Digestive capacity" and oral intake:

medication, etc.

A
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capacity
0% oral intake
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"Digestive capacity" and oral intake:
Excess / toxic oral intake
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Digestive
capacity

0%

normal

oral intake
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"Digestive capacity" and oral intake:
The sick intestine
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"Digestive capacity" and oral intake:

100%

Digestive
capacity

0%
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Post-OP: combination of all

< normal
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Conclusion

Surgeons like proteins!




