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Malnutrition

Broad term, with no universal definition

‘Malnutrition is a state of nutrition in which a deficiency or excess (imbalance)
of energy, protein and other nutrients causes measurable adverse effects on
tissue/body form (body shape, size, composition) and function and clinical
outcome’ (Elia 2000)

Trinity College Dublin, The University of Dublin



ESPEN Endorsed Recommendation

GLIM criteria for the diagnosis of malnutrition — A consensus report
from the global clinical nutrition community™

Risk screening At risk for malnutrition
1 » Use validated screening tools

Assessment criteria
=« Phenotypic
o Mon-volitional weight loss

l o Low body mass index
o Reduced muscle mass

= Etiologic
o Reduced food intake or assimilation
Disease burden/inflammatory condition

I
Meets criteria for malnutrition diagnosis

= Reqguires at least 1 Phenotypic criterion and
l 1 Etiologic criterion

¥

Determine severity of malnutrition
* Severity determined based on Phenotypic
criterion

Diagnostic
Assessment

Diagnosis

Severity
Grading

Cederholm T et al 2018, in press

Trinity College Dublin, The University of Dublin



ESPEN Endorsed Recommendation

GLIM criteria for the diagnosis of malnutrition — A consensus report
from the global clinical nutrition community™

Phenatypic and etiologic criteria for the diagnosis of malnutrition,

Phenotypic Criteria® Friologic Criteria
Weignt loss () Low body mass index[kg[mz) Reduced musclemass®  Reduced food intake or assimiltion”™  Inflanmation””
>5% within past 6 months, ~ <20if < 70 years, or Reduced by validated body  <50% of ER » 1 week, or any reduction ;ﬁxtunatlisease]injuryd'r
or >10% beyond 6 months <22 if 570 years compositionmeasuring  for »2 weeks, or any chronic Cl condifion  or chranic disease-elated”’
Asia; techniques’ that adversely impacts food assimilation
<1851 < 70 years,or or absomton™
Q01 570 years

Cederholm T et al 2018, in press

Trinity College Dublin, The University of Dublin



Inadequate Nutrition

* Oral intake negatively affected by both disease burden and
treatment-induced side effects

1. Cancer cachexia-induced anorexia and early satiety

2. Disease/ Treatment specific nutrition impact symptoms &
digestive limitations

3. Fear of eating (pain/ aggravation of symptoms)
4. Food aversion/restriction

5. Anxiety and distress

Trinity College Dublin, The University of Dublin



Maldigestion and Malabsorption

 Dysphagia

 Odynophagia

* @Gastric Outlet Obstruction

* Radiation Enteropathy

* Gl Resection

* Pancreatic Exocrine Insufficiency
* Obstructive Jaundice

 Diabetes

* Underlying pre-morbid conditions e.g IBD, previous surgery, PSC.

Trinity College Dublin, The University of Dublin



Cancer Cachexia and Inflammation

_ | Host ;

Tumor microenvironiment

Tumor-derived

factors Mechanical factors
Lipid mobilizing Proteolysis- Il Dysphagia/odynophagia

factor inducing factor Nausea/vomitng
l | Pancreatic insufficiency

Pain
Lipolysis Proteolysis Constipation
Bowel obstructon

Pro-inflammatory cytokines
IL-1, IL-6, TNF-oa, IFN-y

T i / AN

l Peripheral pathways Centrally-mediated
Pathvways

Astrocyte ‘ -
activation = o B /]_,___ = = l

I Lipolysis Hypothalamus
L-pf:lys-s ~ Protein degradation/ NPY/AgRP orexigenic pathway

Proteinolysis proteolysis POMC/CART anorexigenic
Insulin resistance pathweny
N / \ Sympathetic nervous system

Anorexia I Catabolism

Lipolysis/
thermogenesis in
brown adipose
tissue

Tan CR et al. 2014

Trinity College Dublin, The University of Dublin




Contents lists available at ScienceDirect CLINICAL

MUTRITIOMN

Clinical Nutrition

journal homepage: http://www.elsevier.com/locate/clnu

ESPEN Guideline N
ESPEN guidelines on nutrition in cancer patients™

Jann Arends °, Patrick Bachmann “ Vickie Baracos °, Nicole Barthelemy “, Hartmut Bertz <,
Federico Bozzetti “, Ken Fearon - ', Elisabeth Hiitterer &, Elizabeth Isenring ", Stein Kaasa ',
Zeljko Krznaric/, Barry Laird ¥, Maria Larsson ', Alessandro Laviano ™, Stefan Miihlebach °,
Maurizio Muscaritoli ™, Line Oldervoll ~°, Paula Ravasco ¥, Tora Solheim * ',

Florian Strasser °, Marian de van der Schueren ~“, Jean-Charles Preiser *

B -Nutritional screening and assessment

Regularly evaluate nutritional intake, weight change and
BMI, beginning with cancer diagnosis and repeated
depending on the stability of the clinical situation

Validated nutrition screening tools - NRS, MUST, MST, MNA

Trinity College Dublin, The University of Dublin



Conmtents lists available at Sciencelirect

Clinical Nutrition

journal homepage: http://www . eglsevier.com/locate/clnu

ESPEN Guideline
ESPEN guidelines on nutrition in cancer patients™

Jann Arends ©, Patrick Bachmann ", Vickie Baracos “, Nicole Barthelemy “, Hartmut Bertz °,

Federico Bozzetti “, Ken Fearon ', Elisabeth Hiitterer £, Elizabeth Isenring ", Stein Kaasa ’,
Zeljko Krznaric ’, Barry Laird ¥, Maria Larsson ', Alessandro Laviano ™, Stefan Miihlebach °,
Maurizio Muscaritoli ™, Line Oldervoll -°, Paula Ravasco P, Tora Solheim = ',

Florian Strasser °, Marian de van der Schueren “", Jean-Charles Preiser *-~

B -Nutritional Screening and Assessment

In patients with abnormal screening, objective and quantitative
assessment of nutritional intake, nutrition impact symptoms,
muscle mass, physical performance and the degree of systemic
inflammation

No consensus on methods — SGA, PG-SGA and MNA
Muscle and fat mass e.g. DEXA, anthropometry, CT, BIA
Physical performance — ECOG, Karnofsky scale, walking tests, dynamometers

Systemic inflammation — CRP and albumin, modified Glasgow Prognostic Score

Trinity College Dublin, The University of Dublin



Patient ID Information
Scored Patient-Generated Subjective

Global Assessment (PG-SGA)

History (Boxes 1-4 are designed to be completed by the patient.)

1. Weight (See Worksheet 1) 2. Food Intake: As compared to my normal intake, I would
rate my food intake during the past month as:
In summary of my current and recent weight: o unchanged
0 more than usual
I currently weigh about pounds O less than usual [],‘
I am about feet tall Iam now mkmg
O normal food but less than normal amount
One month ago I weighed about pounds O little solid food
S1x months ago I weighed about pounds 0 only liquids i
O only nutritonal supplements
During the past two weeks my weight has: O very little of anything
o decreased ,, o notchanged ;, [ increased Box 1 |:| O only tube feedings or only nutrition by Vej-rlcn:l Box 2 I:l

3. Symptoms: T have had the following problems that have kept me from

) - 4. Activities and Function: Over the pastmonth, I
eating enough during the past two weeks (check all that apply):

would generally rate niy activity as:

O no problems eating O normal with no limitations
- - - . - ]
O no appetite, just did not feel like eating N O notmy normal self, but able to be up and about with fairly normal
O nausea | ‘&mm]fiﬂg @ activities
O f;;—‘s:;p::;ns ® U d;irrmziﬁ; o not feeling up to most things, but in bed or chair less than halfthe day
0 . O s . _ o ) i -
o things taste 5[“? y or have no taste . O ils bodmi—l;ne . O able to do little activity and spend most of the day in bed or chair @
0 problems swallowing 0 feel full quickly,, o pretty much bedridden, rarely out of bed
O pain; where? o fatigue

ek
O other** .

*#* Examples: depression, money, or dental problems

Box 3 I:l Box4 I:l

Additive Score of the Boxes 1-4 I:l A

SFD Ottery. 2005 email: fdotteryvi@savientpharma.com or noatpresl @ aol.com

Trinity College Dublin, The University of Dublin




The remainder of this _form will be completed by vour doctor, nurse, dietitian, or therapist. Thawnk yvou.

Scored Patient-Generated Subjective Global Assessment (PG-SGA)

Worksheet 1 - Scoring Weight (Wt) Loss Additive Score of the Boxes 1-4(SeeSide 1) [ | A
To determine score. use 1 month weight data if available. Use 6 month data
only if there is no 1 month weight data. Use pomts below to score weight 5. Worksheet 2 - Disease and its relation to nutritional requirements
change and add cne extra pomnt if patient has lost weight dunng the past 2 - -
Wt loss in 1 month Points Wt loss in 6 months All relevant dlag_:noses (spe-:ny) -
10% or greater 4 20% or greater One point each:
gggg" g “é il%%?; [CJCancer AIDS [ Pulmoenary or cardiac cachexia [| Presence of decubitus, open wound. or fistuld
2:2:992 1 2- 5.9% [ Presence of trauma [ Age greater than 65 years [] Chromic renal msufficiency
0-1.99; (i] 0-1.9%
Numerical score from Worksheet 1| Numerical score from VWorksheet 2 1B

6. Work Sheet 3 - Metabolic Demand
Score for metabolic stress 1s determuned by a number of vaniables known to increase protemn & calone needs. The score 1s additive so that a patient who has a fever of = 102
degrees (3 powmnts) and 1s on 10 mg of predmisone chromcally (2 points) would have an additive score for this section of 5 points.

Stress none (0) low (1) moderate (2) high (3)
Fever no fever =00 and <101 =101 and <102 =102 Numerical score from Worksheet3 [ | C
Fever duration no fever =72 hrs 72 hrs = T2 hrs
Corticosteroids no corticosteroids  low dose moderate dose high dose steroid
(=10mg prednisone (=10 and <30mg prednisone [ =30mg prednisone
equivalents./day) equivalents./day) eguivalents/dav)

7. Worksheet 4 - Physical Exam
Physical exam includes a subjective evaluation of 3 aspects of body composition: fat, mmscle, & fluid status. Since this is subjective, each aspect of the exam is rated for degree of deficit. Muscle deficit
m]pacts point score more than fat deficit. Definition of categones: 0 = no deficit. 1+ = mild deficit. 2+ = moderate 3+ = severe

Muscle Status: Fluid Status:

temples (temporalis muscle) ] 1+ 2+ 3+
clavicles (pectoralis & deltoids) 0 1+ 2+ 3+ ankle edema 0 1= 2+ 3+
- sacral edema 0 1+ 2+ 3+
shoulders (deltoids) 0 1+ 2+ 3+ ascites 0 1+ 5y 3+
inferosseous muscles o = - > Global fluid status ratin, 0 1+ 2+ 3+
(latissimus dorsi, wspezius, delioids) 0 1+ 2+ 3+ & anng -
thigh {quadniceps) ] 1+ 2+ 3+ T - - . -
calf (gastrocnemins) o 1+ - 3 Numerical score from Worksheet4 [ | D
Global muscle status rating o 1+ 2+ 3+ Total PG-SGA score
Fat Stores: . D
orbital fat pads 0 1+ I+ I+ (Total numerical score of A+B+C+D above)
triceps skin fold 0 1+ 2+ 3+ - : Ny
fat overlying lower ribs o - ot Ie (See triage recommendations below)
Global fat deficit rating 0 1+ 2+ 3+ Global PG-SGA rating (A, B,or C) = [__|
Clinician Signature RD RN PA MD DO Other Date
Worksheet 5 - PG-SGA Global Assessment Categaries Nutritional Triage Recommendations: Additive score is used to define specific nutritional interventions
Category Well pourished Moderately malnourizhed Seversly mainourished mchading patient & family education, symptom management including pharmacelogic intervention. and appropriate
W gﬁmlﬁi ) = 5"“.‘*1"““1“““& = 5% wit loss n 1 month nutrient intervention (food. nutritional supplements, enteral, or parenteral triage).
Eecent wt gam 10% in & mos3) gi--lﬂmmfmns ~ - . - . - . - 3 )
Em Progressive wt loss Progressive wt loss First line nutrifion intervention inclndes oeptimal symptom management.

Musmient mfake Mo deficit
OF. Sipnificant recent Definite decrease m mmks Severs deficit in intake

ﬁwm resent of mumiton i of mtrition fmmact Triage based on PG-5GA point score

Mg% OR Sinzificant recent sympeams (PG-SGA Box 3)  symptoms (PG-5GA Box 3) 0-1 No intervention required at this time. Fe-assessment on routine and regular basis during treatment.
allmrm'ﬂljl.gk:]lm! 1.3 Patient & family education by dietitian, nurse, or other clinician with pharmacologic intervention as
Functioning No deficst OR Moderate finctional deficit  Severs fimctional deficit indicated by symptom survey (Box 3) and lab values as appropriate.
Phiysical Exam Recent impupvement DR Recen! deteriomtion o ORrecenl dgnificart deterionation | g g Requires intervention by dietitian, in conjunction with nurse or physician as indicated by symptoms (Box 3).
i, deficint but loss of momscle mass © SQ fat/ (eg. severe loss muscle, SO tssue, =0 Indicates a eritical need for improved symptom management and/or nufrient intervention options.
recent mm=cle tone on palpation edemal)

EFD Ottery, 2005 email: fdotteryi@ savientpharma.com o1 neatpresl@aol.com

Trinity College Dublin, The University of Dublin




Diagnostic Criteria for the Classification of R T
Cancer-Associated Weight Loss

Lisa Marrin, Pierre Senesse, Toamnis Giowlbasaris, Sami Antoun, Federico Bozzer, Chris Deans,
Florian Strasser, Lene Thoresen, R. Thomas Jagoe, Martin Chasen, Kenr Lundholm, Ingvar Bosaewus,
Kenneth H. Fearon, and Vickie E. Banroos

° =81 i
n=8160 cancer patients BMI {kg/m)
¢ WEight loss and BMI 2 I35 7 A
independently predicted survival
0 0 1 1 3
* Inability to maintain weight, even = 25
subtle losses 2.4%, significantly = 1z |2 )23
related to decreased survival @
g 23|32 |2]|a
s 11
=l 2 3 3 4 | 4
g 15
2 4 4 4 | 4

Trinity College Dublin, The University of Dublin



Regardless of BMI at presentation:

Patients with weight loss, sarcopenia and low muscle density survived 8.4 months
Vs 28.4 months for those with normal muscle mass

Normal

WL, Sarcopenia & low MA

0 5 10 15 20 25 30
Message: cancer pts with weight loss and muscle wasting have a poor
prognosis regardless of overall body weight

Martin L et al, 2015

Trinity College Dublin, The University of Dublin



nutritionDay worldwide
benchmark & monitor your nutrition care

©

* Nutrition Day Oncology 2012-2016

Laviano A et al (2018) Clinical Nutrition

 n=9100 adults with cancer, inpatient setting, with 30 day outcome data
available

 Median age 65 years (IQR: 55-74), 54.6% male, mean BMI 24.3 (5.3)
kg/m?

e 30 -day mortality 7% (95% Cl 6.5-7.5), 14.9% for patients with systemic
infection (95%Cl 12-17.7)

Do Weight loss (>5%) and/ or BMI influence the rate of systemic
infections?

* No difference seen across WHO BMI Categories

* Higher incidence of systemic infections observed in patients with weight
loss (OR 1.6, P<0.0001)

Trinity College Dublin, The University of Dublin



Body Composition Variability in Cancer
Prado C et al 2016

Reduced Adipose Tissue

CACHEXIA

'Qﬁ& G AT Skeletal muscle is coloured
i Il : in red
UNDERWEIGH HON»SARCOPENIC’

BMI < 18.5 kg/m

NORMAL WEIGHT
BMI 18.5 - 24.9 kg/m?

OVERWEIGHT

BMI 25.0 -29.9
kg/m?

OBESE
BMI 2 30
kg/m?

Increased Adipose Tissue

Trinity College Dublin, The University of Dublin



Cancer Cachexia in the Age of Obesity: Skeletal Muscle

] - JOURNAL OF CLINICAL ONCOLOGY
Depletion Is a Powerful Prognostic Factor, Independent of
Body Mass Index
Lisa Martin, Lawra Birdsell, Neil MacDonald, Tony Reiman, M. Thomas Clandinir, Linda [, MoCargar,
Rachel Murphy, Sunita Ghosh, Michael B. Sawyer, and Vickie E. Baracos VOLUME 31 - NUMBER 12 - APRIL 20 2013

. oy
o el

Identical BMI,
29.4 kg/m?

Y i

SMI, 33.7 cm¥/m? SMI, 46.3 cm?/m? SMI, 58.3 cm?/m?

BMI 29.4kg/m?
Body Surface Area 1.78m? - identical
chemotherapy dose

Trinity College Dublin, The University of Dublin



Chemotherapy toxicity and Sarcopenia
- Sarcopenic

a0 - Mon-sarcopenic

=
o
o

80 -

70 -

60 -

50 -

40 -

30 -

20 -

% of patients with dose-limiting toxicity

10

#1 a#y- Mqé' QP&JP f M W @ﬁﬁ' is-‘*}cﬁ

Prado C et al 2016

Trinity College Dublin, The University of Dublin




World I Surg (2017) 41:2266-2279
DO 101007 /s00268-017-3999-2

Radiologically Determined Sarcopenia Predicts Morbidity

— and Mortality Following Abdominal Surgery: A Systematic
Review and Meta-Analysis

= 1.4 . ¥ 1 - - - 2 M o7 T |
Keaton Jones * Alex Gordon-Weeks ™ - Claire Coleman” * Michael Silva

* 24 studies, n=5267

e Sarcopenia predicted
Major post-operative complications (RR 1.61, 95% Cl 1.24-4.15.)
1, 3 and 5 year overall survival

lyear RR 1.61, 95%Cl 1.36-1.91, p<0.0001
3 year RR 1.45, 95% Cl 1.33-1.58, p<0.0001

5year RR 1.25,95% Cl 1.11-1.42, p =0.0003

Trinity College Dublin, The University of Dublin



Sarcopenia is Associated with Increased Hospital Costs

* n=452 patients undergoing Gl cancer surgery (Erasmus MC,
Rotterdam)

* 46% sarcopenic pre-op

* Low skeletal muscle mass independently associated with increased

cost of €4000 per patient
B (Euros Standard Error (Euros) P-value
Low skeletal muscle mass 1,654 0.015
Age (>65years) 484 1,648 0.769
Sex (male) 2,126 1,693 0.210
Overweight (BMI >25 kg/m?) -587 1,650 0.722
ASA classification (3 or 4) 7,205 2,044 <0.001
Extent of surgery (major surgery) 11,127 1,650 <0.001

Abbreviations: BMI, Body Mass Index; ASA, American Society of Anesthesiologists

Van Vugt JLA et al, PIOS ONE 315t October, 2017

Trinity College Dublin, The University of Dublin



Sarcopenia in an Overweight or Obese Patient Is an Adverse
Prognostic Factor in Pancreatic Cancer

Benjamin H.L. Tan,” Laura A. Birdsell,? Lisa Martin,? Vickie E. Baracos,? and Kenneth C.H. Fearon'

-~ o -, 1.0 Overweight/lobese
/" \\ ' sarcopenia
\ e
/ Normal =1 Yes
[ (BMI185-249) | ook = Veramnsored
|
| 2 208 |
|II e — II| E
33 (29.7% 206"
ke E 148 days
i o
e £
/ = 0.4
| Overweight / f Underweiaht E
| Obese 18 BMI s' ”"15;95 -
 (BMI225) msm a5 0.2 e,
1(9.9% 7L
\ 26 (23.4%) ey P
\\\ 0,0
— T T T T T T
0 250 500 750 1000 1250
Survival (days)
Fig. 2. Survival curves of patients with overweightiobese sarcopenia and
Fig. 1. Venn diagram of BMI classes and sarcopenic patients. patients without overweight/obese sarcopenia.

Clin Cancer Res 2009

Trinity College Dublin, The University of Dublin



Mechanisms of Sarcopenia

Endocrine
corticosteroids, GH, IGF-1
abnormal thyroid function
insulin resistance

SARCOPENIA

A w=.
Age-related (Primary)
sex hormones
apoptosis
mitochondrial dysfunction

Neuro-degenerative
diseases
motor neuron loss

Inadequate
nutrition /
Malabsorption

Disuse
immobility
physical inactivity
zero gravity

Cachexia

Cruz-Jentoft AJ et al, Age and Aging
2010:39:412- 423

Trinity College Dublin, The University of Dublin



Primary Sarcopenia

* Aging population, with increasing numbers developing cancer at a later age
* Loss of lean tissue is normal physiological response to ageing
* Anabolic resistance: blunted protein synthetic response to protein intake

» Aggravated by obesity (1 insulin resistance, myosteatosis, * pro-inflammatory
cytokines = “inflammaging”)

* Higher protein intake required, with even protein distribution (min 20g/meal)

* Exercise: Resistance training vs Endurance Exercise

Haran PH et al, JCSM, 2012

_x25RY%X

Trinity College Dublin, The University of Dublin




Physical Activity Levels in Health & Disease

1.9
18 Active Adult
1.7
16
15 Mormal Healthy Adult Healthy sedentary aduits
howe g PAL between 1-4 and
14 Sedentary Healthy Adult 1-5
13 Spinal cord-injured pts 1.3
12 Cerabal Palsy 1.23 I":E“'“:E' Cachexda 1.24 I
1.1 Morbid
Black et al 1996; Folinger etal 1985
Eradlings ot al L99s; Miges of o J008

Trinity College Dublin, The University of Dublin



Body Composition Assessment Methods

POSTERIOR 20 Nov 20714
v<0_Serie:301_Image:87 15:1444. 776

Ultrasound Bio-Impedance Analysis

Trinity College Dublin, The University of Dublin
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Advantages Disadvantages

DXA

BIA

CT/MRI

US

Quick

3 Compartments
Appendicular Muscle
Small radiation

Accessible

Portable, low cost, no burden
Phase angle

Useful for longitudinal changes

Precise
Tissue analysis
Cancer, COPD, HIV, CVD, Kidney

disease, Cirrhosis

Portable

Less costly

Quick

No radiation
Separate SAT and VAT

Access
Weight limitations
Extreme hydration changes -

Assumes constant hydration factor
Not accurate in extremes of BMI

Radiation
Opportunistic only

9 anatomical points needed for
analysis

Sensitive to hydration changes
Protocol required

Prado C, personal communication 2017

Trinity College Dublin, The University of Dublin



DEXA CT/MRI

FAT MASS

. FAT

| ——

FAT
FREE
TISSUE

—

e —

Trinity College Dublin, The University of Dublin



Total Body Skeletal Muscle and Adipose Tissue

Estimation from a single abdominal cross-sectional image

Skeletal Muscle

30 1 70 - Adipose Tissue
y=0.166x + 2.142

~ 40 60 o *
) S y=0.068x +4.142
@ =L R®=D0.927

a.n .
E E 40
S 20 . S 30 -
= =
0 4p - a 20 -

10 -
0 ! ' ' ' ' ' 1] T T T T 1
0 50 100 150 200 250 300 0 200 400 600 800 1000

2
SM area 5 cm above L4-L5 [cm’) AT area 5 cm balow L4-L5 (em?)

Best correlate for skeletal muscle seen at L3 (TAMA)

Shen W., et al. J. Appl. Physiol. 2004; 97: 2333

Trinity College Dublin, The University of Dublin



A practical and precise approach to quantification
of body composition in cancer patients using
computed tomography images acquired during
routine care

| ‘ Applied Physiology,
Nutrition, and Metabolism

An NAC Reserch Fress Jumol

Marina Mourtzakis, Carla M.M. Prado, Jessica R. Lieffers, Tony
Linda J. McCargar, and Vickie E. Baracos

Cut-off points for sarcopenia
* DXA analysis: males<7.25 kg/m?, females <5.45 kg/m?
* CT analysis: males<55.4cm%¥m?, females <38.9cm?%m?

g 1001 A Temales: 389 c;nll;ni
gﬁ 207 A NeksiSSdendin Whole body FFM(kg):
ggtog 0.3*[skeletal muscle at L3 using CT (cm?)]
8 107 A
%n‘. A +6.06
£ 6.0 1 !
B2 50 |
28 40 i Whole body FM(kg):
gg 10 | T 0.042*[fat issue at L3 using CT (cm?)] + 11.2
5l o
E 10 i
00 l : , — '
00 100 200 300 400 500 600 700
Skeletal muscle measured by CT at L3 (cm2/m?) Appl. PhySlﬂl Nlltf. Mﬁtﬂh. 33: 99’“ 006 (2008,

Trinity College Dublin, The University of Dublin



Landmarking for CT analysis

CERYICAL NERVES
Head and Netk
Diaphram
Deltoids, Biteps
Wrist E4tenders

[ Adipose s.C.

. Muscle

Adipose visceral

Abdorminal
Muscles

SACRAL NERVES
8] Bowel, Bladder
52
83
84
85

Trinity College Dublin, The University of Dublin

Sexual Function



CT — Based Body Composition

* Multiple software packages — Osirix, Slice-O-matic, Image-J

 Hounsfield unit thresholds to discriminate between
structures/tissues.

* Opportunistic use typically — which may limit timing, controlling for
use of contrast enhancement

* Requires some anatomical knowledge and training

* Automated software in development (latter stages)

* Trials in development/ progress to look at alternative
chemotherapy dosing strategies

Trinity College Dublin, The University of Dublin



Muscle attenuation and/or radio-density

Normal Attenuation muscle

. Abnormal Attenuation muscle

l Intermuscular adipose tissue

‘Aubrey J et al 2014

Trinity College Dublin, The University of Dublin



GUIDELINES Age and Ageing 2018; 0: |16
doi: 10.1093/ageing/afy| 69
Sarcopenia: revised European consensus

on definition and diagnosis

Table I. 2018 operational definition of sarcopenia

Probable sarcopenia is identified by Criterion 1.
Diagnosis is confirmed by additional documentation of Criterion 2.

If Criteria 1, 2 and 3 are all met, sarcopenia is considered severe.

(1) Low muscle strength
(2) Low muscle quantity or quality
(3) Low physical performance

Cruz-Jentoft AJ et al, Age and Ageing 2018 in press

Trinity College Dublin, The University of Dublin



Body Composition Assessment

Measuring Muscle Mass, strength and function

Muscle mass  BIA

DXA
Anthropometry
Muscle Handgrip strength
strength
Physical Short Physical Performance

performance Battery (SPPB)
Usual gait speed
Get-up-and-go test

CT
MRI
DXA
BIA

Handgrip strength
Knee flexion/extension
Peak expiratory flow

SPPB

Usual gait speed
Timed get-up-and-go
Stair climb power test

Cruz-Jentoft AJ et al, Age and Aging 2010:39:412- 423

Trinity College Dublin, The University of Dublin



Timed Up and Go

Timed Get Up and Go TUG Test:
l

EA—AR

I'E'"

Trinity College Dublin, The University of Dublin




Short Physical Performance Battery Test

1. Balance Tests

< 10 sec (O pt)
Side-by-Side Stand

Feet together side-by-side for 10 sec Go to 4-Meter

Gait Speed Test

1 10 sec (1 pt)

& F
' Semi-Tandem Stand ~10:3sc.(rO9t) |} Go to 4-Meter
' Heel of one foot against side of bigtoe of the | T | Gait Speed Test
L J
-

other for 10 sec

l 10 sec (+1 pt)

Tandem Stand :
Feet aligned heel to toe for 10 sec :

1 10 sec (+2 pt)
3-9.99 sec (+1 pt)
<3 sec (+0 pt)

e Gait Speed Test <4.82 sec 4 pt
4.82-6.20 sec 3 pt
Measures the time required to walk T i :‘:;'::ZO e f D:
4 meters at a3 normal pace (use best of 2 times) X P
Unable O pt
I
" 2m 3, am
3. Chair Stand Test
Pre-test
Participants fold their anms across their chest | ______* unable _ Stop (O pt)

and try to stand up once from a chair

I able

5 repeats
Measures the time required to perform five rises
from a chair te an upnght position as fast as
possible without the use of the arms

<11.19 sec 4 pt
11.20-13.69 sec 3 pt
13.70-16.69 sec 2 pt
1
o

>16.7 sec

=60 sec or unable pt

Trinity College Dublin, The University of Dublin




EWGSOP2 Suggested Algorithm for Sarcopenia

SARC-F

o NEGATIVE L
or clinical No sarco[::rm,
suspicion rescreen er

POSITIVE
OR PRESENT

Muscle strength [EreiMl No sarcopenia;

Grip strength,
Chair stand test rescreen later

In clinical practice,
Sarcopenia this is enough to
= trigger assessment of
probable
causes and start
intervention

Muscle quantity
or quality
DXA; BIA, CT, MRI

Sarcopenia
confirmed

Physical Sarcopenia

Performance
Gait speed, SPPB,
TUG, 400m walk

severe

Cruz-Jentoft AJ et al, Age and Aging 2018

Trinity College Dublin, The University of Dublin



SARC- F Questionnaire

TABLE. The Simple “SARC-F” Sarcopenia Questionnaire (0-10 points)’

Component Question Scoring

Strength How much difficulty do you have in lifting and carrying 10 pounds? None =0
Some = 1
A lot or unable =2

Assistance in walking How much difficulty do you have walking across a room? None =0
Some = 1
A lot, use aids, or unable =2

Rise from a chair How much difficulty do you have transferring from a chair or bed? None =0
Some = 1
A lot or unable without help = 2

Climb stairs How much difficulty do you have climbing a flight of 10 stairs? None =0
Some = 1
A lot or unable = 2

Falls How many times have you fallen in the last year? None =0
1-3falls =1
4 or more falls = 2

Malmstrom et al, 2015

Trinity College Dublin, The University of Dublin



EWSOP2 sarcopenia cut-offs

Table 3. EWGSOP2 sarcopenia cut-oft points
Test Cut-off points for men Cut-off points for women
EWGSOP2 sarcopenia cut-off points for low strength by chair stand and gtip strength
Grip strength <27kg <l6 kg
Chair stand >15 s for five rises
EWGSOP2 sarcopenia cut-off points for low muscle quantity
ASM <20 kg <l5kg
ASM/height” <7.0kg/m’ <6.0 kg/m’
EWGSOP2 sarcopenia cut-off points for low performance
Gait speed <0.8m/s
SPPB <8 point score
TUG 220's
400 m walk test Non-completion or 26 min for completion

Cruz-Jentoft AJ et al, Age and Aging 2018

Trinity College Dublin, The University of Dublin



Multimodal best supportive care

Awarensss
(diagnostic
ACUMmen)

Optirnal
oncological
mianage ment

Multidisciplinary
team work

Mutritional

Early intervention {fl-illl-'ll:l'?;‘:l
Multimodal protein ONS)
therapy

Treat
secondary factors

Exercise

Anabolic/
anti-catabolic

Anti-inflammatory
therapy (e.qg.
NSAID, EPA)

therapy

Fearon KC 2012

Trinity College Dublin, The University of Dublin




MENAC Study

Phase Il results

Incurable lung and pancreatic cancer
e Phasell, n=46

 Multi-modal intervention (Celecoxib 300mg od, Prosure bd, energy
and protein targets, home based exercise programme)

e Compliance: 76% Celecoxib, 60% exercise, 48% nutritional
supplements

Phase Ill now underway

e NSAID switched to Ibuprofen

Solheim T et al, JCSM 2017 Oct;8(5) 778-788

Trinity College Dublin, The University of Dublin



Nutritional assessment in oncology — what should we
be measuring? And monitoring?

 Weight loss — severity and duration

Phenotypic Criteria

* Functional status and muscle strength

 Adequacy of dietary intake -
 Absorptive capacity Aetiologic
« Ability to assimilate nutrients (systemic inflammation) Criteria

* Nutrition impact symptoms (Disease/treatment)
 Treatment tolerance and QOL.
And ideally (and increasingly necessary)

 Formal body composition assessment

Trinity College Dublin, The University of Dublin
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