Optimizing functional capacity by
correcting malnutrition

Chelsia Gillis, MSc PhD RD CNSC

Assistant Professor, School of Human Nutrition, McGill University M ‘
< McGill
July 26, 2022

PERI OPERATIVE
PROGRAMME
PERI-OPERATOIRE




PREHABILITATION: PARADIGM SHIFT

 Surgical recovery is NOT a passive process.

* Recovery begins BEFORE surgery.

* We proposed a new phase of recovery: Pre-surgery phase of recovery

Table 3 Phases with impact on surgical recovery.

Phase of Definiton Time frame Example measures
TeCcovery
Pre-admission Preparation for postoperative Weeks to Adequate functional capacity to withstand surgical
(proposed) TECOVEry months stress; resolution of malnutrition; sense of control
and self-efficacy; prophylactic measures provided
such as antibiotics and carbohydrate loading
Iniraoperative During the course of the Hours Fluid balance, pain and anaesthesia management
surgical procedure
Postoper ative
Early Unil discharge from PACU Hours Vital signs
Intermediate Until discharge from hospital Days Bowel recovery; length of hospital stay
Late Unil illness no longer disrupts Weeks to Patient-reported resolution of symptoms; return to
everyday life months pre-surgery activities and functional capacity

Gillis C, Ljungqvist O, Carli F. British Journal of Anesthesia. 2022
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PREHABILITATION: WHY BE CONCERNED
ABOUT MALNUTRITION?

. Nutrient deprivation incites adaptive mechanisms that slow
functioning but delay body wasting.

. Malnutrition Is associated with a blunted inflammatory
response to injury and immune incompetence.

. Malnutrition is common and costly.




1. MALNUTRITION & DIMINISHED PHYSICAL FUNCTION
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WHAT IS MALNUTRITION?

Malnutrition = An unbalanced
nutritional state, resulting from poor
food intake and/or disease, that alters
body mass/composition and diminishes

function.

Cederholdm T et al. Clin Nutr. 2019



2. MALNUTRITION & DIMINISHED IMMUNE FUNCTION

Mean (£ SD) complex | activity of peripheral blood mononuclear cells
(PBMCs) in malnourished patients with and without inflammatory
bowel disease (IBD) and in the respective age-matched healthy
control group
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Briet F, et al. American Journal of Clinical Nutrition. 2003

Finding: Mitochondrial complex |
activity measured in peripheral
blood mononuclear cells were
lower in the malnourished
subjects (independent of disease)
as compared to the age-matched
healthy controls.



REFEEDING IMPROVES IMMUNE FUNCTION

Mean (£ SD) complex | activity in peripheral blood
mononuclear cells (PBMCs) in healthy volunteers (HVS)
and in malnourished patients before (day 0; DO) and during
(D7, D14, and D30) 1 mo of refeeding
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Briet F, et al. American Journal of Clinical Nutrition. 2004

Finding: Patients with malnutrition
on day of hospital admission were
provided nutritional support (enteral,
parenteral, oral nutrition
supplements); After one-week, the
malnourished patients
demonstrated increased complex |
activity and complex activity
returned to normal after 1 month of
nutrition support



3. MALNUTRITION IS COMMON & COSTLY

WELL
NOURISHED

A MODERATE
EERLD MALNUTRITION

joc2) ot oty
EXTENDED
HOSPITAL STAYS =

WHERE [T ALL STARTS:

45% of people are admitted to hospitals malnourished
and 75% of the time this goes unnoticed.

NOT EATING YOUR MEDICINE 15 COSILY:

Malnufrition is a leading sign of a lengthy and costly
hospital stay.

http://www.nutritioncareincanada.ca/tools/posters/raising-awareness-of-patients-and-public



http://www.nutritioncareincanada.ca/tools/posters/raising-awareness-of-patients-and-public

REFEEDING IMPROVES CLINICAL OUTCOMES

Nutrition prehabilitation for at least 7 days with or without exercise
reduces length of hospital stay by 2 days post-colorectal surgery

Study %
ID WMD (95% CI) Weight

Nutrition Prehabilitation

Burden (2011) : - -0.20 (-8.77, 8.37) 2.01
Gillis (2016) : - -0.60 (-5.39, 4.19) 5.34
Khrykov (2014) —_— E -4.20 (-5.18,-3.22)  19.20
Manasek (2016) —o— -2.60 (-4.43,-0.77)  14.98
Smedley (2004) —i—o—— -1.30 (-3.69, 1.09)  12.32
Smedley 2 (2004) —_——————— -2.40 (-5.03,0.23)  11.27
Subtotal (I-squared = 42.3%, p = 0.123) O: -2.74 (-4.01, -1.46)  65.12
i

Multi-modal Prehabilitation

1
Chia (2015) —_— -2.60 (-5.11,-0.09)  11.77

1

Gillis (2014) = -2.70 (-6.26, 0.86) 8.06

Li (2013) | ————— 0.10 (-1.72, 1.92) 15.04
1

Subtotal (I-squared = 47.7%, p = 0.148) <>> -1.42 (-3.44, 0.60) 34.88
T

1

: 1

Overall (I-squared = 61.0%, p = 0.009) [ <> -2.17 (-3.45, -0.89) 100.;)
1
1

NOTE: Weights are from random effects analysis
1
I I
-8.77 0 8.77

Gillis et al. Gastroenterology. 2018



WHAT: PREHABILITATION

Prehabilitation:
An intervention designed to improve functional capacity in preparation for an impending stressor

Surgical
Stre_ssor

Functional Capacity

< PREHABILITATION >< RECOVERY >

Carli F, Zavorsky GS. Curr Opin Clin Nutr Metab Care. 2005;8(1):23-32.
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IF THE GOAL IS TO IMPROVE PREOPERATIVE FUNCTION...

Biologic and
physiologic

e.g., anemia,
depleted
reserve

Wilson & Cleary. JAMA. 1995;
Gillis et al JHND 2022
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MALNUTRITION MODIFIES FUNCTIONAL RESPONSE TO PREHABILITATION

PG-SGA <4

(n=104)
+19m MICD for 6MWT

Multimodal Prehabilitation
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Gillis C et al. Applied Physiology, Nutrition, & Metabolism.2022 6MWT = six-minute walk test



MALNUTRITION MODIFIES FUNCTIONAL RESPONSE TO PREHABILITATION

PG-SGA 4-8

(n=116)

* P<0.05

+19m MICD
FMI: +0.03 (0.89) kg/m?
Control

BF: +0.80 (3.56 %)

FFMI: +0.21 (0.95) kg/m?
%BF: -1.06 (4.7) %
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Mean change in 6MWT before colorectal cancer surgery o
6MWT = six-minute walk test

FFMI= fat-free mass index
Gillis C et al. Applied Physiology, Nutrition, & Metabolism.2022 BF= body fat



MALNUTRITION MODIFIES FUNCTIONAL RESPONSE TO PREHABILITATION

PG-SGA >=9

(n=46)

FFMI: +0.14 (0.57)kg/m?
%BF: -0.71 (2.54) %

+19m

FFMI: -0.67 (2.31) kg/m?
Mulitmodal Prehabilitation %BF: -0.09 (2.21) %
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Mean change in 6BMWT before colorectal cancer surgery  gMwT = six-minute walk test

FFMI= fat-free mass index
Gillis C et al. Applied Physiology, Nutrition, & Metabolism.2022 BF= body fat




NUTRITIONALLY PREPARE FOR SURGERY

The nutrition component of surgical programs
should serve two basic purposes:

1. Avoid malnutrition 2. Support anabolism

Weimann A et al . Clin Nutr. 2017; Gillis & Wischmeyer. Anesthesia. 2019



1. Identify & Treat Malnutrition

SCREEN

Canadian Nutrition Screening
Tool (CNST)

Patient-Generated Subjective
Global Assessment (PG-SGA)

Risk-stratified pyramid

Gillis C et al. Nutrition Care Process Model Approach to Surgical Prehabilitation in Oncology. Front Nutr. 2021.
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RISK-STRATIFIED NUTRITION ¢
PREHABILITATION

Applicable to those people with cancer who have
complex acute/chronic needs, severe impairment
JLEEIIEE N and/or disability and for those with low functioning
/ PG-SGA: >=9 \ levels, unstable or stable cardiac/respiratory issues,
/ or SGA C ., low confidence, very sedentary

Applicable to people with a cancer with
acute chronic or latent adverse effects
Targeted of disease or treatment and/or other
_ . oy e U \

Screening Tool ; PG-SGA 4-8 or SGA B
PG-SGA = Patient-Generated

Subjective Global Assessment N, Applicable to anyone

with cancer

Universal

CNST: Negative
/ PG-SGA <4 or SGA A

Adapted from: Macmillan Cancer Support. Accessed 3.12.21. https://cdn.macmillan.org.uk/dfsmedia/1a6f23537f7f4519bb0cf14c45b2a629/1532-
source/prehabilitation-for-people-with-cancer-tcm9-353994? ga=2.136442864.1355066228.1615554296-1420539241.1603026635



RISK-STRATIFIED NUTRITION PREHABILITATION

e UNIVERSAL:

e (lass and handouts

e TARGETED:

Universal

e Nutrition-symptom management
e Follow-up within 7-10 days by telephone or online platform

e SPECIALIST: Targeted

e Energy and protein supplements to meet usual deficit

e Start with oral nutrition supplements, but enteral/parenteral may be required
e Multivitamin/mineral supplement
e Support energy cost of exercise with additional kcal

e Follow-up within 7 days by telephone or online platform, in person visit within 4 weeks

Gillis C et al. Front. Nutr. 2021: Muscaritoli M et al. Clinical Nutrition. 2021; Weimann A et al. Clinical Nutrition. 2021



2. Support Protein Anabolism

Gillis & Wischmeyer. Anesthesia. 2019

Anabolism

Demands
met?

Demands

Metab.olic +/- Oral
alterations Nutrition
Supplements
Malabsorption Resistance
exercise




WHAT IS THE CURRENT STATE OF PREHABILITAITON LITERATURE?

In the prehabilitation oncology literature, how often is nutrition...

Screening or assessment done? 30% of the time; 15% used a validated tool

Interventions based on evidence? 25% of the time...

Monitoring/evaluation? 25% of the time...

Gillis C et al. Frontiers Nutrition. 2021



KEY POINTS

* Malnutrition influences function.
* Nutrition interventions are an integral component of prehabilitation.

* Majority of prehabilitation work in oncology does not consider
nutritional status of patients.

* Evidence that risk stratified care is effective to prepare well-nourished
patients and to treat moderately malnourished patients.



THANK YOU!

chelsia.gillis@mcgill.ca




