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Gern würden 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.
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I like to KISS



Gillis Anaesthesia 2019

Malnutrition

Centre Hospitalier Universitaire Vaudois

www.chirurgieviscerale.ch

© martin.hubner@chuv.ch

Epidemiology
50% of admitted patients, 40% in surgery

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

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



Albaugh J Nutrition 2017

Amino acid composition of collagen 
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Albaugh J Nutrition 2017

Improved wound healing by supplementation? 
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Gillis Anaesthesia 2019

Nutritonal status, disease and surgery
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Goals: avoiding pre-OP malnutrition

supporting protein anabolism



Gillis Anaesthesia 2019

Protein metabolism
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Gillis Anaesthesia 2019

Protein metabolism: some thoughts …
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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 

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

Surgical patient 1.2-2.0g/kg/d



Sabatino J Nephrol 2017

Cave: chronic kidney disease 
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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)

ESPEN guidelines: general

GPP – good practice points

(= NO good evidence)
ESPEN guidelines 2017
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Nutrional assessment: Swiss reality

Grass, Hübner Eur J Clin Nutr 2011
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Nutrional assessment: Swiss reality

Grass, Hübner Eur J Clin Nutr 2011
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Accessed 18.06.2019

Lab test for proteins
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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

No 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



Correctness of surgeon’s

assessment of NRS

Benoit Clin Nutr 2016
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Nutrition for everybody!?

Grass Nutr J 2015

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

Overnutrition with potentially deleterious clinical consequences!

Centre Hospitalier Universitaire Vaudois

www.chirurgieviscerale.ch

© martin.hubner@chuv.ch



Keep it simple for the surgeon

Grass Nutr J 2015

NRS ≥ 3 ?

Detailed assessement by 

dedicated specialist before 

supplementation!
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Gillis Anaesthesia 2019

Nutritonal status, disease and surgery
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Zhang J Gastrointestinal Surg 2019

Peri-OP nutritional suppl and complications 
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∑ 56 >RCTs, 6370 patients



Hubner EJCN 2012

Immunonutrition and « normal » supplements
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=

=

=

Recommended dose: 3/d



Zhang J Gastrointestinal Surg 2019

Peri-OP nutrition decreases post-OP complications 
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∑ 56 >RCTs, 6370 patients

Complications RR 0.74

Infections RR 0.71

Hospital stay −1.58 days



Complications

OR (95% CI)

Infections

OR (95% CI)

Hospital stay

WMD

Mortality

OR (95% CI)

Overall 0.46

(0.38-0.56)

0.46

(0.38-0.56)

-2.1

(3.0-1.3)

0.90

(0.46-1.76)

Timing Pre-OP 0.48

(0.34-0.69)

0.36

(0.24-0.56)

-2.4

(3.2-1.6)

0.66

(0.11-4.03)

Peri-OP 0.39

(0.28-0.54)

0.41

(0.28-0.58)

-1.6

(2.3-0.9)

0.82

(0.23-2.88)

Post-OP 0.54

(0.39-0.75)

0.53

(0.40-0.71)

-2.8

(3.3-2.3)

1.01

(0.46-2.23)

High 

quality

Jadad 

≥3

0.47

(0.38-0.57)

0.47

(0.38-0.59)

-2.3

(2.7-1.9)

1.01

(0.46-2.23)

Type of 

surgery

Upper GI 0.50

(0.38-0.67)

0.55

(0.41-0.74)

-2.36

(4.04-0.69)

0.95

(0.41-2.21)

Lower GI 0.38

(0.21-0.68)

0.52

(0.28-0.99)

-1.49

(3.95-0.97)

0.34

(0.05-2.29)

Cerantola&Hübner BJS 2011

Hübner Diet and Nutrition in Crit Care 2013
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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) 

ESPEN guidelines: 

Post-OP nutrition

GPP – good practice points

(= NO good evidence)
ESPEN guidelines 2017
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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).

ESPEN guidelines: 

immunonutrition

ESPEN guidelines 2017
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Crickmer WJGS 2016

Only proteins??
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∑ 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.”



Hendry BJS 2010

Effects of early oral supplements
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RCT ±ONS

Liver resection

ERAS pathway

No (striking) difference!



Smedley BJS 2004

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

2289

2286

2324

2618



Smedley BJS 2004

Pre- and Post-OP?
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↓ Weight loss, minor complications
= Major complications, Anthropometrics, QoL
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Tolerance of nutritonal supplements
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… make sure that patients take it!

Hübner EJCN 2012, Grass EJCN 2015
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Why non-compliance?

Hogan Supp Care in Cancer 2019

12/20: non-complicant

Compliance + well-nourished

Issues: flavour, volume, texture

impact on dietary intake, and motivation



… and after discharge?

Grass, Hübner Ann Nutr Metab 2016
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Energy coverage pre- and post-OP

Grass, Hübner Ann Nutr Metab 2016
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How about proteins?

Grass, Hübner Ann Nutr Metab 2016
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Gillis Anaesthesia 2019

Nutritonal status, disease and surgery
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Gillis Gastroenterology 2018

Prehabilitation: Nutrition ± Exercise
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(Both) should probably be done!?

5 RCTs, 4 cohort studies

colorectal

N=914
Hospital stay: -2.2 days

Functional capacity: «some benefit»

Select the patients who are likely 
to benefit:

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



CHUV: perioperative nutrition

Hübner 13 Diet and Nutrition in Crit Care
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Surgery

“Not”

“Hot”
Information

Audit Audit Audit Audit Audit

Carbohydrates

Antibiotics

Thromboprophylaxis

Ø Bowel preperation

Ø Sedation

Ø Fasting

Laparoscopy, MIS

Normothermia

Early food intake, oral nutritional supplements

Early mobilisation

Ø opiods

Ø bladder catheters

Multimodal analgesia

POD1 POD2

PONV prophylaxis

Stringent fluid management

Ø Nasogastric tubes

Ø drains

Systematic laxatives

M
e
a
s
u
re

s
M

e
a
s
u
re

s

Enhanced Recovery After Surgery



Optimizing perioperative care

Minimal 

invasive

Surgery

ERAS care

Pre-OP

optimization

days - weeks

Dinner, normal sleep

Pre-OP sedation

Overnight fasting

NPO

Opioids

Bed rest

IV fluid overload

Bowel prep

No nutrition

Carbohydrate loading

Multimodal pain management
Immediate feeding

Early mobilization

Traditional care

Adapted from Ljungqvist JPEN 2012
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Do you do ERAS?
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What we think we do …

MM Levy, Rhoads lecture, ASPEN, 2007
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MM Levy, Rhoads lecture, ASPEN, 2007

What we think ≠ we do …



How much ERAS do you do?
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ERAS-CHUV: evolution

Chirurgie colo-rectale élective 

juin 2011

Stomies

août 2011

Colectomie en urgences 

mars 2012

Pancréatectomie élective (DPC et SPG)

octobre 2012 

Hépatectomies 

juin 2013

In progress: stomach, esophagus 

2015

colorectal

HBP

upper GI

N= 1690

N= 365

N= 375

N= 223
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updated 

16/02/2019



Patients

(N)

Compl.

(%)

LOS 

(days)

Costs

(CHF)

Work

(min/d)

Colorectal 1670 -45 -2.6 -2027 -45

Pancreas 355 -24 -10 -9497 ?

Liver 350 -12 -12 -4294 ?

Upper GI 360 ? ? ? ?

Uro 375 ? ? ? ?

GYN 400 = -2 -4390↓ ?

Chir thor 240 -24 -3 -4187 ?

Total 3’750 -30 -3 -4000 -45

ERAS: results

adapted from Grass Swiss Knife 2015 
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03/04/2019

Return of investment: 3.8 
“Every $1 invested in ERAS would bring 

$3.8 (range $2.4-$5.1) in return.”
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12’776’305

13’612

ERAS benefits
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1’314’598

2012
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Cost-benefit analysis

Costs

- Effect

+

+
aspirine

remicade

folotynnon-sense

rationalize

typical

UK: 

dialysis

US

healthcare
robot

ERAS

laparoscopy



Mobilisation and outcomes

Romain Gen Med 2016
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Early mobilisation: reality CHUV

Grass Int J Surg 2018
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Grass Nutrients 2018

Early nutrition and complications
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Grass Nutrients 2017, Grass Nutrients 2018

Early nutrition and complications
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Grass Nutrients 2017

CHUV: 53% only

Risk factors: ASA 3/4, drains, 

right colectomy, Hartmann’s reversal

Consequence: ↑ complications

Feasibility of early nutrition

= normal intake by POD 3
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Grass Nutrients 2017

Who is a « delayed eater »?
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"Digestive capacity" and oral intake: 
The normal situation

Digestive 

capacity

0%

100%

normal

oral intake
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Digestive 

capacity

0%

100%

oral intake
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"Digestive capacity" and oral intake: 
medication, etc.



Digestive 

capacity

0%

100%

normal

oral intake

"Digestive capacity" and oral intake: 
Excess / toxic oral intake
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Digestive 

capacity

0%

100%

oral intake

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

capacity

0%

100%

normal

oral intake

POD 7

traditional

ERAS

ERAS double-blind

ERAS smart

"Digestive capacity" and oral intake: 
Post-OP: combination of all

Centre Hospitalier Universitaire Vaudois

www.chirurgieviscerale.ch

© martin.hubner@chuv.ch



Conclusion
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Surgeons like proteins!


