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1. Review key conceptsrelated to malnutrition and muscle assessment
2. Discuss the clinicalimplications of associated malnutritionand low muscle mass

3. Examinerecent advancesin body composition assessmentand their use in research
and clinical practice
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MALNUTRITION

M RITION IS CAUSED BY REDUCED FOOD INTAKE & INFLAMMATION

Starvation
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RITION IS ASSOCIATED WITH ADVERSE HEALTH OUTCOMES
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OVERALL COSTS ARE GREATER IN PATIE

Malnutrition - International Classification of Diseases (ICD-9 and ICD-10)

OLDER ADULTS ADMITTED PATIENTS PRESENTING TO
WITH A DIAGNOSIS OF SEPSIS U.S. EMERGENCY DEPARTMENTS
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RITION TREATMENT REDUCES MORTALITY RATE

Malnutrition - International Classification of Diseases (ICD-10)

69,934 HOSPITALIZED PATIENTS Bl Come et eraay tched

WITH MALNUTRITION

Patients with malnutrition receiving
vs. NOT receiving nutritional
support

 In-hospital mortality rate
\J 30-dayreadmissionrate

\ Dischargeto a post-
acute care facility
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BAL LEADERSHIP INITIATIVE ON MALNUTRITION

IM)

Global Consensus on Diagnostic Criteria to Support Benchmarking
and Amend the Malnutrition Descriptionin ICD-11

PHENOTYPIC
CRITERIA

Reduced
muscle mass

Low body
mass index

Weight loss

S ANH - CederholmT, etal.Clin Nutr 2019,38(1)15
A IS jensen GLetalJ Porenter nteral Nt 2019:43:32-40

ETIOLOGIC
CRITERIA

Reduced food
intake or
assimilation

Inflammation or
disease burden
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IM WITHIN NUTRITION CARE

g
with a Valid Tool

Use GLIM
Malnutrition

N . PHENOTYPIC g ETIOLOGIC
Severity Grading H CRITERIA CRITERIA

Check the Five GLIM Criteria
Separately or from:
« Subjective global assessment
« Patient-generated subjective global assessment
« Mini nutritional assessment

Apply GLIM
Diagnostic Criteria

It is not a replacement for these steps

=) Abbott
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PATHOPHYSIOLOGY OF MUSCLE LOSS

{ Muscle
protein
synthesis -

®

N - - N

AGING DIABETES  OBESITY  OSTEOPOROSIS

- - -
HORMONE  VITAMIND  ACUTE AND
DEFICIENCIES ~ DEFICIENCY CHRONICDISEASE

HI Duan K etal.Clin Notr 2021400112737
" Kalyani AR, et . LoncetDiobetes Endocrinal 20142(101819-829

Two Main Systems

1 Muscle Ubiquitin proteasome
protein
degradation

Insulin resistance
Inflammation
Oxidativestress
Mitochondrial damage
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MUSCLE LOSS: THE COMMON FEATURE AMONG DIFFERENT
CLINICAL CONDITIONS

SeANH!

Muscle Loss

SARCOPENIA/FRAILTY CACHEXIA

« Weight loss « Reductions i strength « Weight loss

+ LowBMI & performance « Reductionsin muscle strength
+ Reduced food intake - Fatigue

+ Inflammation/disease + Anorexia

« Inflammatory markers

oM ooy vass e =] Abbott
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MALNUTRITION, SARCOPENIA & FRAILTY: OVERLAPPING SITUATIO!

IN HOSPITALIZED OLDER ADULTS

10 STUDIES, N=2427

Physical (Risk of)

(Pre-)frailty Malnutrition

OR:5.77 (95% CI: 3.88, 8.58),
P<0.0001, 12=42.3%

5 EANHD Uigthart et G, etal JAMDA 2020:21:1216:1228.

7 STUDIES, N=2506

(Risk of)

Sarcoperia Malnutrition

OR:4.06 (95% Cl: 2.43, 6.80),
P<0.0001, 12=71.4%

CJ Abbott
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CONTINUING INTERVENTIONS FOR PREVENTING
AND TREATING MUSCLE LOSS

Insulin Oxidative
resistance stress

£ o musie N
R prt::‘eilg - - N . ~—
synthesis =
1 - M protein
Inflammation degradation
MUSCLE WASTING

Mitochondrial damage

£PA Eicosapentaenoic Acd
noAcid
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RECENT ADVANCES IN MUSCLE MASS ASSESSMENT

17

ﬁ DXA
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PHASE ANGLE AS A MARKER OF LOW MUSCLE MASS
A ERSE CLINICAL OUTCOMES

ClinNutr (2020) 39:1809-17

Phase angle was correlated with muscle area
and radiodensity by CT

‘Among adult patients with cancer, those with
low phase angle were 23% less likely to survive

[Low phase angle was associated with higher risk] )
oFd G mabiky than those with high phase angle

6/21/2021
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CALF CIRCUMFERENCE

) Abbott
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WHY MEASURE CALF CIRCUMFERENCE?

Most used tool for assessment of muscle mass component
for sarcopenia assessmentin clinical practice

High correlation with direct and indirect measures
of skeletal muscle

Ability to capture age-associated muscle loss: muscles
in the lower limbs are lost faster than in the upper limbs

Bruyere O,etal. ur Ger Med, 2016,7131:243-246,

S EANHL veesigne ), ctal. A Homan Biol 2013,25(51:637 642, ] Abbott -
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KEY FACTORS AFFECTING CALF CIRCUMFERENCE MEASUR

Cut-off valuesshould be sex and population-specific
Correction foredema: @ -2.0 cm @ -1.6cm

etal. =) abbott

tos.
Jshida Y etal. 019,15(10/893995
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DIAGNOSIS OF REDUCED

CLE MASS — CALF CIRCUMFERENCE

Adjustment factors* based on the BMI value

5249 kg/m® 25-29.9 kg/m* 30-39.9 kg/m” 240 kg/m*

XN A ECE EZE EZE

L 1 1 1 1
3

Compare adjusted CCvalue to reference, sex-specific cut-off values

“Age-adjustedlinearregresson models

Gontles, o Am) lnut 2011131671687, cocaciramierene =) Abbott -

CALF CIRCUMFERENCE POINTS: MARKER OF LOW MUSCLE MASS

Cut-off values
n Men Women Study
Rolland Y, et al. J A Geriatr Soc.
+ < 4
France +70y GF 1311 3lcm 2003;51(8):1120- 1124,
Kawakami R, et al. Geriatr Gerontol Int.

Japan +40y 526 <34cm <3Bem e oe0 0%,

. Barbosa-Silva TG, et al. J Cachexia Sarcopenia
Brazil +60y 189 <34cm S33em O a1,

Bahat G, et al. Clin Nutr. 2016;35(6):1557-
Turkey +60y 406 <33cm <33cm  fant
. Hwang AC, et al. J Am Med Dir Assoc.

Taiwan +50y 1839 <33cm <32em L e
Korea +70'y 657 <35cm <33em Kim S, et al. J Korean Med Sci.

2018;33(20):e151.
South Africa +45y @ 247 <30cm Ukegbu PO, et al. JEMDSA. 2018;23(3):86-90.
Kawakami R, et al. Geriatr Gerontol Int.
2020;20(10):943-950.

Gonzalez MC, et al. Am J Clin Nutr.
2021;113(6):1679-1687.

Japan +40y 1239 <36cm <34cm

United States 18-39y 3104 <34cm <33cm

CJ Abbott




THE USE OF ULTRASOUND FOR MUSCLE MASS ASSESSMENT

Original C icati JPEN 2021,45:136-45

Comparison of Ultrasound-Derived Muscle Thickness With Computed
Tomography Muscle Cross-Sectional Area on Admission to the
Intensive Care Unit: APilot Cross-Sectional Study
Kot . Lambel MNLtDet Audrey C.Timey, PhD Jessic C. Wan, MD; Vinodh Narjay,

Adnenne Foryth, PhD; Gerard . Goh, MD; Don Vicendes, PRD, Emma . Ay, P

Selna M. Py, PO, Marna Mourzaks, PRD; and Susamnah 1. King, PHO 72082, adjusted R2=0.66, P 0.001

REASONS FOR MISSING ULTRASOUND DATA
aThgh(n

mWidupperarm (1=2] W Forearm (n=11) = Abdominal (3 =11)

NumberofPatients

. [ ] I I =085, sustedr2 =070, P 0001

Traumaticinjury  Unes/dressings  Wounds  Unanalysable image  Other

) Abbott >
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NOT ONLY IS MUSCLE MASS IMPORTAN

MYOSTEATO!

Sl
ELATED DIFFERENCES

omparedwithyounger ackits MYOSTEATOSIS

Paris T, et L Cin Physol Functimaging. 2021,412) 156164
R G5, Cr s Onct Hemtod 030,542 ] Abbott

SITE AND AGE-

et

ES (21,222 PATIENTS)
% HIGHER MORTALITY RISK

AUTOMATED BODY COMPOSITION ANALYSIS BY COMPUTED

TOMOGRAPHY & 3D-COMPUTED TOMOGRAPHY

Patients with Colorectal Cancer (n=3102)

and Breast Cancer (n=2888) DAFS 3.0: Automated Analysis
Orginalinage Manualsegnentation Automatedsegmentaion
1CC>90%

Courtesy af Voronaieath Analysics™

Similar associations between mortality and body

composition parameters from manual and automated
CT segmentation

SCANHI L CJ Abbott

arificaintellgent assisted medicaimage analysis




EATINE DILUTION FOR CLE MASS ASSESSMENT

Muscle Mass Measurement
by D, CR Dilution @ Postmenopausal women (n=74)!

* Moderate correlations with lean mass measures
by DXA (r=0.50)
‘ « Strong associations with physical function determined
by SPPB (OR=5.24, 95% Cl=1.40-19.58)

D;-Creatine

Dy-Creatinine @ Older men (n=903)2
« Positive associations with total protein
(B=0.09, 95% CI=0.03, 0.14)
‘ * Positive associations with nondairy animal protein
(B=0.09, 95% CI=0.03, 0.14)

Dy-Creatinine

6/21/2021

% ANHI 120K, etal.J GerantolASiol sied ci Fothcoming 2021 0.cr-CholeclaferolCrestneDilton =] Abbott
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FINAL REMARKS

29

* Malnutrition has been associated with unfavourable changesin body composition
and several adverse health outcomes

* The GLIM framework has been proposed to aid malnutrition diagnosis,
and it should be used alongside screeningand nutrition assessment

* Muscle loss is one of the most critical consequences of malnutrition
— Itis easier to preventmuscle loss than to rebuild muscle

* Several techniques have been proposed to assess muscle mass: research vs.
clinical practice

SeANH! T Abbott -

30
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TAKE HOME MESSAGES

SURROGATE APPROACHES IN CLINICAL PRACTICE

Physical  Anthropometry  Muscle Physical
° .;) Examination Strength Performance

IMPLEMENT

GLIM B3ESS/ESTIMATE ‘ MANAGEMENT
STRATEGIES

DeutzNEP, et al.JAMDA 2019,20(112227. y
Prado O, et 1. Cache aropena Muscle 2021121138 ) Avbott -
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THANK YOU
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MALNUTRITION AND MUSCLE LOSS: IMMUNITY/COVID-19
FRANCESCO LANDI, MD, PHD
PROFESSOR OF INTERNAL MEDICINE AND GERIATRICS
CATHOLIC UNIVERSITY OF THE SACRED HEART
CHIEF, GERIATRIC REHABILITATION UNIT
A. GEMELLIUNIVERSITY HOSPITAL
ROME, ITALY
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The content of this program has met the (continuing education) criteria of being
evidence-based, fairand balanced, and non-promotional

This educational eventis supported by Abbott Nutrition Health Institute,
Abbott Nutrition

Disclosures for Francesco Landi, MD, PhD include:
* Congress invitation from Abbottand Nutricia

* Honoria for speaking engagement from Abbott
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LEARNING OBIJECTIVES

1. Describe the relationship between COVID-19 and the nutrition status of patients

2. Reviewnew dataon COVID-19,and its implications for nutrition care - from hospital
to home

3. Translate currentknowledge for the nutritional management of COVID-19 patients
into practical guidance for clinicians

S ANHI ) Abbott -
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ITALIAN EXPERIENCE

HI' Landi F. et a3 Nutr Health Aging. 2020:24(5):466-470. ) Abbott -
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LIAN EXPERIENCE

Clinical Features

* The range of clinical presentations of COVID-19 disease have been described
varying from asymptomaticinfection to severe respiratory failure

* The common clinical manifestationsinclude fever, cough, fatigue, myalgia,
shortness of breath, sore throat, and headache

« In addition, patients may have also gastrointestinal symptoms, with diarrhea
and vomiting

* Some patients may have taste and smell disturbances, too

« Interstitial pneumonia is present in most COVID-19 patients

5 ANH =) Avbott
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ITALIAN EXPERIENCE

Chest CT shows diffuse ground-glass opacities,
consolidation area, and both ground-glass
opacities with consolidation

Antero-posterior chest
radiograph shows patchy
ground-glass opacities
(78-year-old man)

- P

S “ANHI CT-ComputedTomogashy (=] Abbott

39

13



ITALIAN EXPERIENCE

Practical Features

* New disease

* Patient’sisolation

* Drugs side effects

* Oxygen therapy

* New department (ex, surgical units)

* Protective Personal Equipment (PPE)

* Management of specific symptoms
(nausea, diarrhea and vomiting)

) Abbott
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SARS-COV-2 INFECTION
IMPACT ON HEALTH OUTCOMES

41

AGING
Slow loss
over years

. CHRONIC

DISEASE
ACUTE CARE Chronic
HOSPITAL muscle loss
Acute loss due to
immobilization

Icu
Exteme muscle
and weight loss

ICL-ntensive Careunit

] Abbott <
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WHO IS AT RISK OF NEGATIVE HEALTH OUTCOME?

. CHRONIC

DISEASE
ACUTE CARE Chronic
HOSPITAL muscle loss
- Acute \%s‘s due to Pulmonary
AGING immobilization | :
Slow loss Interstitial fibrosis
over years Al
pneumonia
Isolation—
Lock-down

Icu
Extreme muscle
and weight loss

] Abbott
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AGING A

M
IN THE HOSPIT/

Pre COVID-19

STUDY SAMPLE, N=394
Women=211; Men=183

at
Hospital Discharge

Normal
N=41

No Sarcopenia
N=41

5 EANHD sarone am, sty ochesio sorcopena Musce, 20178(6}907:914

Normal
N=295

No Sarcopenia
N=295

) Abbott

44

SARS-COV-2 INFECTION

ASSESSMENT OF MALNUTRITION / MUSCLE LOSS

45
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ASSESSMENT IN CLINICAL PRACTICE

6/21/2021

Nalbandan & et al Not Med. 2021,27(4} 501615

SARSCo2-Severe Acute RespiratorySyndrome Coronavirus 2 .
o ) Abbott

FATIGUE
Dysea

Joi pain

Chest puin

Cough

ANOsMIA
I
Risits

Redeyes
o¥seeUsIA
Headacke

Spetum prodoc on
LAcK oF APPETITE
Sor thusat
Vertzo

Mg

Dianhes

Carf A et al.JAVA 2020,324(6):603-605

EN
JAMA

(n=143)
Age, mean (D), y 565 (14.6)
Female sex, No. (%) 53(37.1)
Pneumonia diagnosed 104 (72.7)
Length of hospital stay, mean (SD)  13.5(9.7)
Oxygen therapy 77(53.8)
Non-invasive Ventilation 21(14.7)
Mechanical Ventilation 7(4.9)

] Abbott
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ASSESSMENT IN CLINICAL PRACTICE

Only 12.6% were completely free
of any COVID-19-related symptom,

while 32% had 1 or 2 symptoms and
55% had 3 or more

SEANHI Cart A etalavi 202032461603 605, ) Abbott

6/21/2021

49

MBER OF SYMPTOMS

Patients 1343 Median Follow-up 3 Months

Age, mean (SD),y 50 (+17) w“

Female sex, No. (%) 665(49,5%) 4

BMI 25.8(:4.4) 2

Flu vaccination 309 (23%) 3

Cardiovasculardisease 107 (8%) 0

Hypertension 376 (28%) *

Diabetes 108 (8%) “

BPCO 105 (8%) jz

Number of drugs 2(:2) R

Hospitalized 739 (55%)

Icu 161 (12%) o 12 3+
SEANHL cataetal s 2020320160240 550 Chio Obpethepumorsry osesse =) Abbott

B Norm ltalian values EQ-SDVAS , mean M EQ-5D VAS COVID PACC, mean

70
&
50
a
30
2
10

0

1828 yrs 2534 yrs 3544yrs 4554 yrs 55-64yrs 6574 yrs >75yrs

5D-uroc s Omensins
B — [ =) Avbott -
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ASSESSMENT IN CLINICAL PRACTICE (SARCOPENIA)

W Look-up 7+ sample M COVID-19 sample

as

40 383

3

2

21

2

5 145 14.6

10

N 4.7

17
0
<45 Years 45-65 Years >65 Years

2= ANHI Landi, etal submitted. ) Abbott =

Barazioni R, et al. Clin Nutr, 202039(6):1631-1638. ) Abbott

According to Reduced BMI
20%
15%
10%
5%
. .
All Men ‘Women
SEANHI wangis, et st isoyvassinder =) Abbott =
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According to Reduced Muscle Mass (BIA)

35%

30%

25%

20%

15%

10%

5%

0%
All Men

Women

LandiF, etal. submtte. BiA- Bioelectrcal Impedancenalysis  (—] Abbott,

According to at Least One Phenotypic GLIM Criterion
as%
0%
3%
0%
2%
20%
15%
10%
5%
o%
All Men Women
g Landit etaL bt U lobalLeaderspntatveon Mabusiion =] Abbot

According to at Least One Phenotypic GLIM Criterion

so%
as%
ao%
5%

0%

2%
20%

15%

10%

5%

o%

Hospitalized  Not hospitalized > 65 years <65 years
ge LandiF, et al Submitted. ) Abbott =
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SARS-COV-2 INFECTION
THE IMPORTANCE OF ASSESSMENT

6/21/2021
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SCREENING / ASSESSMENT / INTERVENTION

Screen/Assess

Mandatory in COVID-19 patients

Intervention

S ANHI ) Abbott =

ASSESSMENT IN CLINICAL PRACTICE

Kranarie, etal Clin Nutr 2020,39(7)1983-1987. T Abbott =

60
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ASSESSMENT IN CLINICAL PRACTICE: R-MAPP

SeANH!

61

e, el cln . 22035071 1583197 =) avbott

ASSESSMENT IN CLINICAL PRACTICE: R-MAPP (cont.)

3 et i, 20203901198 187, =) avbott
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ASSESSMENT IN CLINICAL PRACTICE: R-MAPP (cont,)

SEANHL s, etal. cin Nt 2020:3907)1983-1587, G- Transforming Growth Factor beta () ABbOtE 2

63
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SARS-COV-2 INFECTION
THE IMPORTANCE OF FOLLOW-UP

6/21/2021
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POST ACUTE CARE ORGANIZATION

=) Abbott

POST ACUTE CARE ORGANIZATION

BIA

Dermatology

First Day Second Day Third Day
Clinical History ChestCT Neurology
Performance tests Pulmonary function tests Psychiatry
ECG Pneumology Rheumatology
Laboratory tests Gastroenterology Angiology
Echocardiogram Otolarynringology NUTRITIONIST

Internal medicine/
geriatrics

€G- tecvocadogam ] Abbott <
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GEMELLI AGAINST COVID-19 — PATIENT FOLLOW UP

TIME

OEE o
NEWS

TIME .

GEMELLI AGAINST COVID-19 — PATIENT FOLLOW UP

5 ANH =) avbots «

GEMELLI AGAINST COVID-19 — PATIENT FOLLOW UP

S CANHI ) Abbott
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v'Risk for malnutrition affects a large proportion of the polymorbid medical inpatient
populationanditis importantin COVID-19 patients

v'Sarcopenia and malnutrition are frequentin COVID-19and have negative impacton
short- and long-term outcomes

v'Screening with validatedtoolsis effective to identify patientsat risk who benefit
from nutritional support

v'New multicentertrials provide high level evidence that early start of nutritional
supportis highly effective in reducing malnutrition-associated complicationsand
mortality

v'Now itis time to ACT in all patients, health care settings and in COVID-19!

) Abbott
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THANK YOU

71

SEANHL =] anbott

MALNUTRITION AND MUSCLE LOSS:
HEALTHY AGING/SARCOPENIA/FRAILTY
SAMUELTH CHEW, MB, BCH, BAO, FRCP, FAMS

ADJ ASSOCIATE PROFESSOR MEDICINE
SENIOR CONSULTANT GERIATRICIAN
CHANGI GENERALHOSPITAL, SINGAPORE

72

24



The content of this programhas met the (continuing education) criteria of being
evidence-based, fairand balanced, and non-promotional

This educational eventis supported by Abbott Nutrition Health Institute,
Abbott Nutrition

Disclosures for Samuel TH Chew include:

* Honoria for speakingengagement from Abbott

S ANHI =] Abbott
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1. Describe the effect of aging on muscle health, eating habitsand nutrition knowledge
amongcommunity-dwellingolderadults

2. Compare and contrast conditions of sarcopenia andfrailty, and describe assessment
methodsfor each conditioninthe community setting

3. Explainthe effects of nutrition intervention on muscle and strength overtime
[as observed in the SHIELD study]

S ANHI SHELD Surengihening Hathin Loety v arkion =) Abbott 1
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RAPID POPULATION AGING IS A GLOBAL PHENOMENON

32 ANHI bntednatons 2017 accsed6 021 =) avbort

75
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https://www.un.org/en/development/desa/population/theme/ageing/WPA2017.asp

MORE THAN HALF OF THE WORLD’S OLDER PEOPLE LIVE IN ASIA

Asia: 2-Fold Increase in the Number of Older Persons
Numberof e
Persons Persons g
Aged 60 Years  Aged 60 Years Change Older Persons ~ Older Persons
or Older in 2017 or Over in 2050 Between in 2017 in 205

(Millions) (Millions) 2017 and 2050  (Percentage) (Percentage)
World 962.3 2080.5 116.2 100.0 100.0
Africa 68.7 225.8 2285 71 109
Asia 549.2 12732 1318 571 612
Europe 183.0 247.2 351 19.0 119
Northern America 784 1228 56.7 81 59
Latin America and the Caribbean 76.0 198.2 160.7 79 95
Oceania 6.9 133 926 0.7 0.6

2% ANHI united Nations. 2017, Accessed 62021 ) Abbott

6/21/2021
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S ANHI =] Abbott
77
FUNCTIONAL ABILITY OVER TIME:
INTEGRATED CARE OLDER PEOPLE WHO
S ANHI : =) avbot

78
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https://www.un.org/en/development/desa/population/theme/ageing/WPA2017.asp

LOSS OF LEAN BODY MASS OVER TIME

Vondewsude M, koL A s 201301231570
oot APt 3000 515 =) Avbott
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AETIOLOGY SARCOPENIA: CHANGE IN MUSCLE PROPERTIES

AND MORPHOLOGY WITH AGING

Motor Units
+ Slow (Type | Myosin)
- Myoglobin
= Mitochondria
* Fast (Type Il Myosin)
-~ Glycolysis
- Large Cross Sectional Area (CSA)
~ 4Xmore power
~ Generates more reactive oxygen species and
more mitochondrial damage and dysfunction
+ Age related loss
~ 8% loss/decade: 40to 70 years old
- 15% loss/decade: >70 years old

S ANH LangT, etal. Osteoporos ot 201021(4)543:555 1GF-1-nsulin ke Groweh Facor 1; GH growth homore;
i 7 e

------ Harper C, etal ) Trons Med, 2021,19(1): - -

interleukin

80

ANOREXIA OF AGING

Anorexia of Aging
i Living

* Loss of appetltgand/ordecreased food e Alone TR

intakein later life Problens fhsing

* Unintentional declinein intake

Swallowing Chair- or
+ Altered satiety and hunger physiology Difficulties Anorexia Bed-bound

(ghrelinvs leptin)

Socio- Acute and
. . o economic i

* Gastrointestinal motility changes eeE e
 Other physical, socioeconomic factors

andimpaired cognition Sarcopenia g‘:f;‘,‘r‘\’js

S R T———— =) Avbott

81
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EATING HABITS Al RITION KNOWLEDGE

* Factors related to better nutrition knowledge
- Female

= Able to access and understand nutrition informationimportant*3

— Media and social network most common source of informationin Asian setting?
* Impact of populardiet and misconceptions

- Older people don’tneed as much nutrition as young people

— Thelighter an older person s the better

— Avoidance of “cold” and “heaty” food?

- Self-imposed “extreme diets”

« Impact of socioeconomicfactors, lost of sense of smell and taste, and poor dentition®

Ltnw, et L Front hysio. 20189594 3. Wao), et .
4. Wargs, etal ] Abbott
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SARCOPENIA AND FRAILTY
CONTRAST AND ASSESSMENT

83

SARCOPENIA AND FRAILTY

Aging

Sedentary Lifestyle

4 Physical Performance Physical Frailty Negative Health
Weakness
Loss of Slow Walking Speed (e.g., Mobility
Muscle Mass. 4 Muscle Strength Balance Impairment Disability)

Inflamm-aging

4 Alpha Motor Neurons

Grrowharmone
T —— o v oo acort ] Abbott
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SARCOPENIA VS FRAILTY

SARCOPENIA

* Adisease
* Has ICD-10-CM code®
« Diagnosticcriteria established??®
- EWGSOP
- AWGS
« Targeted interventions?*
— Muscle health (mass and function)
= Nutrition
— Fixed measurable targets
* Predicts adverse outcomes
— Precedes frailty®

FRAILTY®

* Aclinical state/syndrome
* Multiple models’
— Defined asa phenotype
(Fried’s criteria) or
— Defined as accumulation of deficits
(Frailty Index) or
= Defined as multi-dimensional construct
* May require further assessmentto determine
underlying causes
* Interventions are based on each of these causes
* Predicts adverse outcomes
— Precedes disability

ndiF, etal e ) Abbott =

6/21/2021

FRAILTY: SCREENING AND ASSESSMENT TOO

* Easy, validated, reliable

Clinical Frailt
Y * Summary of Frailty Index

Scale

(1-2 mins)
* A continuous scale

Fried’s Criteria/ [ > factors

Frailty

Phenotype * Frail (23)

* A categorical scale

Rockwood K, et al.CHAJ. 2005,173(5)485-495.
Cesari M, et a. Age Ageing 201443(1110.12

* Non-frail (1-4), Mild-to-moderately frail (5-6), Severely frail (7-8), Terminallyill (9)

~ Weight loss, exhaustion, sedentary, handgrip strength, gait speed

=) Abbott

« Definitions®
= Muscle health
* Muscle Function + Muscle Mass
= Muscle function
« Muscle Strength +/Or Performance

« Screening?

— Malnutrition Universal Screening Tool
(MUST)?

— SARC-F questionnaire®

« Strength and Performance
— Handgrip strength>®
— 5-times Chair Stand Test (5CST)256
— 6-m Gait Speed / Short Physical
Performance Battery>®
* Muscle Mass

— Assessmentof the Appendicular
Skeletal Muscle Mass (ASM)

— Bio-electrical Impedance Analysis

— Dual-energy X-ray Absorptiometry
(DEXA)

4 Malmstrom T, etal

g o e st amviedon =] Abbott
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DIAGNOSIS OF SARCOPENIA

Possible/Probable Sarcopenia
* SARC-F (24) + Low Muscle Strength (or Low Muscle Performance)

Sarcopenia Confirmed
* Low Muscle Mass + Low Muscle Strength (or Low Muscle Performance)

Severe Sarcopenia
* Low Muscle Mass + Low Muscle Strength + Low Muscle Performance

Chen (X, et al.j 4 Med Dir Asoc. 2020:21(3}:300-307 2.

6/21/2021

Cruzentoft 4, et al. Age Ageing. 2019,48:16-31. =) Abbott =

88

SARCOPENIA AND FRAILTY
RESISTANCE EXERCISE TRAINING AND NUTRITION

) Abbott

89

RESISTANCE EXERCISE TRAINING (RE

« First-lineintervention older adults with sarcopenia®
* Frequency, volume and duration dependent?
— Increasesstrength, power, gait speed and muscle mass?
— 23 months duration, >2 sessions per week
« 1-Repetition Maximum (1-RM)
— Gold standard for assessment of muscle strength in non-laboratory settings
- 60% 1-RM?
* Minimum muscle load for sustained long term improvementin strength and muscle mass

« Dose response relationship between volume and intensity of RET with muscle mass
and muscle strength respectively*

S ANH] 1 DentE, etal.J ot mastio o D =] abbott
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https://www.who.int/publications/i/item/9789240015128

WHO GUIDELINES ON PHYSICAL ACTIVITY AND SEDENTARY BEHAVIOUR

AND WHAT IT MEANS IN TARGETED PRACTICE

o ANHI
5 AN e sti, et owc Gerior 2023210536, ) Abbott =
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TRENGTHENING HEALTH IN ELDERLY THR

(SHIELD) STUDY

Objective:
To determine the effects of oral
nutritional supplement (ONS)
containing beta-hydroxy-beta-
methylbutyrate (HMB) with
dietary counselling on health
outcomes in community-
dwelling older adultsat risk

of malnutrition

ki

ZANHI ChewsTH, etal. Clin Nt 2021;40(0):1879-1892 ) Abbott -
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STRENGTHENING HEALTH IN ELDERLY THR H NUTRITION

Community-dwelling older adults who were at isk of undernut

360 Daysin total

+ 180-day intervention I 1.Baseline
+ 180-day observation ONS with Two servings: 2.Day30
HVIB + m ‘S20 keal iy 3.Day90
Dietary 210 g protein Catrating 4 Day 180 (Exit)
Counseling [ 155CaHMB 5. Day 360 (Follow up)

Primary Composite utcomes: Exploratory Outcomes:
Outcome: Tce to study + Expenditure o
indice

S EANHI

e
Teysietal | September 202

T etsl PASEThePhysical Aty Scalforhe iy =) Ablbott, 5
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4 IN 5 OLDER ADULTS AT RISK OF MALNUTRITION HAVE LOW
MUSCLE MASS AT BASELINE®

®Intervention (n=357)  m Placebo (n= 368)

824 80.2
80
60
0
. 177 19.3
0

Normal ASMI Low ASMI

Percent of Participants

6/21/2021

INTERVENTION GROUP HAD SIGNIFICANTLY GREATER WEIGHT GAIN?

mintervention (n= 401) = Placebo (n = 404)
P<0.001
60
P<0.001
o so 45
2
g P<0.001
) 36
s
3 30
H
§ 20
&
10
00
Day 30 Day 90 Day 180
Weight loss in older adults is associated with increased morbidity and mortality?3
1. ChewSTH, et . Cinotr 2025404 1673-1692.
2 Haugsglerd TR, et aL | Nut Heolth Aging. 2017:21(8):905.917. ) Abbott

INTERVENTION GROUP 3X MORE LIKELY TO HAVE LOWE
NUTRITIONAL RISK

0dds of having lower nutritional risk (MUST) = 2.68; P<0.001
Odds Ratio: Day 30 = 2.29, Day 90 = 3.35, Day 180 = 2.50; all P<0.001
W High Risk 0 Medium Risk W Low Risk
6% 175%

£
I
S
H DK seam o 478%  ga0%

BL D30 DY D8O BL D30 DY D180

Intervention (n =401) Placebo (n =404)

Cnew s, etal. i 205406 1875592 Som () Abbott
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INTERVENTION GROUP HAD SIGNIFICANTLY HIGHER
25-HYDROXYVITAMIN D LEVELS!

P<0.001 0001

Intervention (n=401) Insufficiency

Placebo (n=404)

25-hydroxyvitamin D (ug/L)

270

0.0

Baseline Day 90 Day 180

Two servings of ONS provide 620 IU of vitamin D, which is 78% of the Recommended Dietary Allowance
for adults aged >70 years?

1.ChewSTH,etal. ClinNutr. 202140(4)1879-1852
2 HolckMF_ N gl s, 300735703)266281. wintermstonsunts ] Abbott

6/21/2021

14.4 P=0.048

Placebo (n=255)

Handgrip Strength (kg)

Intervention (n=230)

Baseline Day 30 Day 90 Day 180

Low grip stren, a powerful predictor of poor patient outcomes eg; longer hosj
increased functional limitations, poor health-related quality of life and mortality’

1.ChewSTH,etal. CinNutr. 202140(4)1879-1892.

2. lorahim K, etal. ot Feasibily Stud. 2016:2:27. =) Abbott

P=0.944

Intervention (n=401)

Leg Strength (kg)

Placebo (n=404)

Baseline Day 30 Day 90 Day 180

b strength is associated

creased hospi

CJ Abbott
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INTERVENTION GROUP HAD SIGNIFICANTLY GREATER CALF
CIRCUMFERENCE AT DAYS 90 AND 180 AMONG THOSE WITH LOW ASMI*

P=0.029

Intervention (n=293)

Calf Circumference (cm)

Placebo (n=294)

Baseline Day 30 Day 90 Day 180

Calf circumference is a known surrogate marker of lean muscle mass, which is related to

multiple health outcomes and it can be used to screen for sarcopenia®®

S8 ANHI 1ChewSTH etal.Cintutr 20214041 1879-1692:2 Mo k et Ann 211053, Kawskar Geron =) an
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NHL IS 56076 & oo £t A . 3008 S01Y97555 .o L, 1 e O s, 3030313067 0

SHIELD DIETARY ENERGY AND PROTEIN INTAKE PER DAY

TOTAL ENERGY INTAKE PER DAY TOTAL PROTEIN INTAKE PER DAY

3% ANHI ChewSM, etal. i hut: 2021406 1879 1652 =] Abbott
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COMPLIANCE

W Intervention (n=401) M Placebo (n = 404)

8.3

812 795 5

76.9
67.6

Study Compliance (%)

Overall Day 1-Day 30 Day 31-Day 90 Day 91-Day 180
(Day 1- Day 180)

Contraryto the wndelv perceived idea that Asian older persons are averse to

nal supplements

ST ——— =] Abbott
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INTEGRATED RET Al TRITIONAL INTERVENTION

« Integrated interventionssignificantly better than nutrition alone
— Europeanand Asian cohorts'3
= Includingvery old*
* Muscle strength, muscle mass and function
« Strong effect preventingage related loss of muscle mass and strength

* Recommended by ICFSR 2018 and ESPEN 201956
— Treatmentfor sarcopenia

= Improve muscle healthin older adults at risk or with malnutrition

ESPEN. European societyforClnical utrion and Metabolism

6/21/2021

o ANH LYamada Wi etal 437;2.1120 O, et ol Am. 3. Antoriak AE et
SEANBL 201790 e014615, 4. Fi WA et Med. 1994;330(25):1763-177: 1.1 Nute Heakh Aging. 2018:22(10)1148.1161;6. Vokertd, () Abbott 102
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* Malnutrition, sarcopeniaand frailty intimately linked
* Malnutrition key target for early identificationand intervention

* Progressive resistance exercise trainingis first line in the treatmentand prevention
of sarcopenia

« Adequate energy, protein, vitamin Dimportant for muscle health

* Targeted oral nutritional supplementation with HMB effective at-risk community
dwellingolderadults

« Paradigm change of maintainingand protecting function and muscle health with
aginginstead of living with frailty and disability in old age

] Abbott o1

FROM WAITING TO FRAIL (FAI LIVING STRONG

Chen Jifang, 68-year-old
grandmother from Shanghai, 2020

] Abbott -
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SHIELD STUDY TEAM 2017

6/21/2021

T Abbott

THANK YOU

) Abbott
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INNOVATION: THE FUTURE OF NUTRITION INTERVENTION
TO ADDRESS MALNUTRITION/MUSCLE LOSS

PROF. DR. PHILIP J ATHERTON, PHD, AFHEA
CHAIR OF CLINICAL, METABOLIC, AND MOLECULAR PHYSIOLOGY SCHOOL OF MEDICINE
FACULTY OF MEDICINE AND HEALTH SCIENCES
UNIVERSITY OF NOTTINGHAM, DERBY, UK

108

36



The content of this programhas met the (continuing education) criteria of being
evidence-based, fairand balanced, and non-promotional

This educational eventis supported by Abbott Nutrition Health Institute,
Abbott Nutrition
Disclosures for Prof. Dr. Philip J. Atherton include:

* Receipt of research funding and consultation/speaker fees for Abbott Nutrition
and Fresenius Kabi

T Abbott

6/21/2021
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1. Summarize available evidence on mechanismsthatlead to loss of muscle mass,
strength and physical function

2. Reviewdata on existinginterventionsand novel nutrients/ingredients under
investigationto supportstrength and physical function

3. Describe potential implications of nutrition interventions for public health programs
and messages to supporthealthy ageing

S CANHI =) Abbott
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SKELETAL MUSCLE: CENTRAL ROLE IN MOBILITY

HEALTH, PERFORMANCE AND AGEING ILLNESS, DISEASE AND TRAUMA
~40% of body mass (age-dependent) Limltations
Cancers
Falls/ Diabetes il
S &
Physical
Movement
) oi Organ
Physical Arthritis ®
e Failures
Disability
Postureand Infctous com
Hospitalization
s (CU-tntensveCaretnic
pe Al oo oo uimorary e () Albbott
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METABOLIC ASPECTS: MUSCLE WASTING (“ANABOLIC RESISTANCE”)

breakdown

Philps s, etal. .

.
Time (h)

p—
~ consumption*! i
" TT7|nasan P e
g | | muscie protein — 7 ) nutritiva blood flow
3
:
:
=
Al
£ |y
c [P in
:

D @@y
y
Muscle Muscle " Compromised simuatonol  JUB| G i
N protein ~ \Y protein = Muscle fiber atrophy  posprnd s ‘.j ®
synthesis Fo P “"' 1
§ ed oty
7 anabolic signalling
pathways™
sosi % oy 385
Hongar - Earyotcintato

tic Targe of Rapamycin; mTORC1- Mecharistic

ot =) Abbott 12

2 ANHI Wilkinson D3, etal
S ANHL wilkinear oy et !

g Res Rev, 201847123132

M- Newromusaular unction =] Abbott
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MICROVASCULAR ASPECTS: MUSCLE WASTING

o (©
Responsesto Feed
Young
Note Contrast
Differences!
old
v <o0s

SEANHL ST

tess Sports ed. 2017, 6(1125-5
Pysol (1985). 2012,112031:347-353.

P ———— T
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NUTRITIONAL REGULATION: MUSCLE ANABOLISM

-
z e A T
2 o) 100 7 £ £
=
g oL Ialgwheypm(eln
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oL |48 wheyprotein
“Signifcant increse from postabscrpivevaes, P <0.05 epeated-messres ANOVAWIh Tukey' posthoc 61) o & w o om 30
++Sinifant incresse rom posiabiorpive valesrepeatecmeasures ANOVA WIth Tukey'sosthocest P <0.0001 Time (min)
Athertan L, etal. A ClinNut 2010,92(5}1080:088. WyofbilrFractonasythesc Rates
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LEUCINE: A CENTRAL ANABOLIC AMINO ACID
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LEUCINE VS. B-HYDROXY-B-METHYLBUTYRATE: PROTEIN TURNOVER
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CLINICALEVIDENCE OF HMIB ALONE IN OLDER ADULTS ACROSS CONTINUUM OF CARE

groiedistcnett Acute/Chronic disease Reduced

bed rest Hospitalization et
‘ COPD
Reduced
muscle
breakdown e
frail bed- ha
ridden  |* DeutzNE,etal. Clin Nutr. 2013;32(5):704-712 pulmonary
. function

Hsieh L, et al. Asia Pac J Ciin Nutr. + Hsieh LG, et al. Asia Pac J Clin Nutr.

2010;19(2):200-208. 2006;15(4):544-550. coPD
- LattanziB, etal. Nutrients. 2019;11(9):2259. - Engelen MPK, etal. Clin Nutr. 2020;50261
Receren/c 5614(20)30030-3
muscle mass and
strength liver
transplantation
Healthy Ageing
Improved strength, Reduced
function and - Vukovich MD, et al. J Nutr. 2001;131(7):2049-2052. abdominal
muscle quality - Stout R, etal, Exp Gerontol. 2013;48(11):1303-1310. diposity
- Stout IR, etal. Exp Gerontol. 2015/64:33-34.
* Kuriyan R, et a. Exp Gerontol. 2016;81:13-18
SeANH! ] Abbott 118
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ON MUSCLE

GOOD EVIDENCE TO SUPPORT HMB ALONE
OR SUPPLEMENTS WITH HMB
TO INCREASE MUSCLE STRENGTH

(SMD= 0.31; 95% CI:0.12, 0.50; z=3.25, p= 0.001)

st Sordord NSO Nttt sopenent ] Aot

PROTEIN SOURCES: EFFECTS ON MUSCULOSKELETAL O

CONSIDERATIONS:
* Digestibility?

* Protein “quality”?
* Matrix effects?

* Bio-actives?

ATTRIBUTES:

kaline Phesphatase BC-Body Compositon; BV Bone Mi

S ANHI Deane G5, etal. Nurrints. 2020120912670, e
e A Density; M- Counter Movementjump; EAA-Essential Amino Ac

Insuin-ite

) Abbott
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VITAMIN D AND SKELETAL MUSCLE

Decreased
Oxidative Wiiochondia
ogeness
Skeletal
Muscle Longitudinal VITAMIN D
o SUPPLEMENTATION?
nt
Muscle Mitochondria enia
Atophy Dl function
Whey/PRO
Vitamin D
improved
TTARIIND) rehabiltation
“STATUS"?
ou) -
Vodeld-1ade! 3 s
i Physol 2019,1154) 82
o PRO-Proten;PTH-Paratiyrod Hormone; Estmated
; A > Clomerult Fiatanae ) Abbott
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Nutritional support with
clinical outcomes among
medical inpatients who
are malnourished or
atnutritional risk:
An updated systematic
review and meta-analysis

Aw el randor-efects modk

es ndicatig o

S ANHI Gomes ., etal.14n

tw Open. 20192(11)e 1915138

qusresindicste mean values, with the sz of

Oiamencs indicate pockecestimates, () Abbott 122
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NOVEL “INGREDIENTS”: LINKED TO MUSCLE HEALTH

ol Metab, 201731204} £282-6295.

WHAT CAN
WE AFFECT?
* MASS
* FUNCTION
* BIOENERGETICS
* VASCULAR
* OTHER SYSTEMS!?

) Abbott
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+ Central role in strength and mobility, critical role in metabolism
MUSCLE IS CRITICAL

IN HEALTH/ILLNESS + Muscle dysfunction/atrophy involved in myriad non-infectious and infectious diseases

+ Poor muscle health and/or outcomes linked to increased risk of morbidity and mortality

* Dysregulated muscle protein tumover (“anabolic resistance”) = fibre atrophy
Motor neuron loss = fibre loss
Reduced macro/micr lature and function = failure

[TV IS - Protein-based = e.g., distinct sources, “quality’, quantity and leucine content to consider
AVENUES TO MITIGATE * HMB as a leucine metabolite that increases MPS/decreases MPB

LBESRILEIBICRRTUEEY . vitamin D, where deficiency is linked to muscle atrophy/dysfunction/sarcopenia

PR LAl * Ormega-3/anti-oxidants (myriad), nitrates (vascular), B-alanine/caritine/creatine (bioenergetics)
IR YIS - \iaximizing anabolic efficiency: food matrix, protein timing and diumal distribution

LR RRE R . Understanding specific patient needs and recognition of contractile activity to support outcomes

) Abbott

124

THANK YOU

SEANHL =) abbott
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INNOVATION: THE FUTURE OF BODY COMPOSITION TESTING:
WHAT CAN BODY COMPOSITION REALLY TELL YOU?
“DISSECTING THE SYSTEMIC CARDIOPULMONARY-METABOLIC PHENOTYPE AT RISK”

JEROEN MOLINGER, MSC
LEAD CLINICALMEDICAL EXERCISE PHYSIOLOGIST
DUKE UNIVERSITY HOSPITAL, SCHOOL OF MEDICINE, DURHAM, NC, USA
ERASMUS MEDICALCENTER UNIVERSITY ROTTERDAM, THE NETHERLANDS

126
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The content of this programhas met the (continuing education) criteria of being
evidence-based, fairand balanced, and non-promotional

This educational eventis supported by Abbott Nutrition Health Institute,
Abbott Nutrition

Disclosures for JEROEN MOLINGER, MSc include:

* Research funding from MuscleSound

* Honoria for speakingengagement from Abbott

50 ANH =) Avbott

-

Review current body composition testingtechniquesfor use in research vs.
clinical practice

g

Describe current ultrasound technology for measuring muscle mass

w

Examine new (ultrasound) technologies for testing body composition

T Abbott

BODY COMPOSITION
vs. “BEING FIT” vs. “BEING AT RISK"?

3 ANHI J Abbott, -
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KEY NOTES: BODY COMPOSITION

“BC; What you see
is not always what you get”

A (new) metric of systemic
mitochondrial (dys)function;
beyond assessing kg/lbs only

ac-ody Compostion =] Aot 0

6/21/2021

GET (WYSINAWYG)

T Abbott =

MUSCLE MASS MATTERS; BUT DOES MORE MASS MATTER MORE?

] Abbott




BODY COMPOSITION <-> WYSINAWYG ??

is body composition correlated to outcome?

is body composition correlated to outcome?

\WISV:\ W is most correlated to outcome (mortality)?

WYSINAWYG- What You SEEIs ot Aways What vouGet () AbbOEE 22
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PREDICTOR ALL-CAUSE MOR’ CARDIORESPIR. RY FITNESS

e ANH| Kodema s, etal JAWA 2008,301(19):2024-203
SCAN

134

DEFINING CARDIORESPIRATORY FITNESS

FICK PRINCIPLE

Cardiac-Output 0, Consumption

Muscles
VO,max = ‘ X

] Abbott =
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AEROBIC CAPACITY: VO,MAX

Gfford 8, etal.J hysiol. 2016594(6) 17411751,

LIMITING FACTORS
_—VOMAX

Mito-Mitochondra =] Abbott 12

6/21/2021

Myokines
o0

Skeletal Muscle Bloodstream

WAT- White Adipose Tssue B
ST sroundsose o) Abbott
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MUSCLE REGULATES METABOLISM

Malnourished State

Tissue Structure & Function
e Organ Structure & Function
"~ Immune Responses

\ Skin Integrity

Neural Function

Skeletal Muscle

Skeletal Muscle Regulates Metabolism
via Interorgan Crosstalk:
Rolesin Health and Disease
Josep M Argilés, PhD; Nefertiti Campos, PhD;
José M Lopez-Pedrosa, PhD; Ricardo Rueda, MD, PhD;
Leocadio Rodriguez-Mafias, PhD.

) Abbott
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WHITE ADIPOSETISSUE

BROWN ADIPOSE TISSUE
Increase polyst Energetic nefficency

~Gutbarrer dysfunction
 Altered ghrelin production
Relesse of nflammstory

Arglés IM, etal. NatRev Concer. 2014;4{111754762. ) Abbott
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SCLE AS A PROXY OF ALTERED SUBSTRATE UTILIZATION

Inflammation & ROS/RNS Production,

Tissue Hypoxia

Reduced Transcription

Hormonal Modulation ; " e .
Reduced Mitochondrial Biogenesis

I~ T
/"~ MITOCHONDRIAL

Metabol v & Electron Transport Chain
Alterations ) DYSFUNCTION g Damage and Uncoupling
L~

Physiological and
Biochemical Dysfunction

Altered Substrate
Utilization

P — 1o reaciheonenSpecs == Abott i

SCLE AS A PROXY OF ALTERED SUBSTRATE UTILIZATI

Metabolic phenotype of skeletal muscle in early critical illness
Puthucheary ZA, Astin R, Mcphail MIW, SaeedS, Pasha Y, Bear DE,
ConstantinD, Velloso C, etal.

“Intramuscular inflammation is associated with impaired anabolic
recovery with lipid delivery observed as bioenergetically inert”

“Intramuscular lipid accumulation results
in a dysregulated lipid oxidation”

) Abbott
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CLE AS A PROXY OF ALTERED SUBSTRATE UTILIZATION

6/21/2021

IMAT- ntermuscudar Adipose Tssue

CT- Computed Tomography. =] Avbott -

5 ANHL Logijsard W, et it Care 2016,20(1:386,

142

CLE AS A PROXY OF ALTERED SUBSTRATE UTILIZATION

1 Myosteatosis

1 Systemic and/or Local Inflammation
1 Lipid Intermediates/High Ceramide Synthesis Different Ratios of Muscle Fiber Type

1 Lipolysis | L Muscle Fiber Contraction

1 Blood Flow Alterationin Contractile Fiber Pennation Angle

L Myokine Secretion

Activation of Proteolytic Systems

~ ~, .

Metabolic Changes in the Muscle Mechanical Changes in the Muscl
Metabolic Dysfunction \ Muscle Dysfunction
1 Insulin Resistance 4 Muscle Strength
4 Functionality (as Walking)

1 Inflammation

DIABETES/CVD FUNCTIONAL DECLINE

e — T

S EANHL Cores.de-arasio, etal Front Pysil 20175157
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SCLE AS A PROXY OF ALTERED CARDIORESPIRATORY FITNESS

CJ Abbott




CLE ULTRASO ; PROXY FOR MUSCLE STRENGTH

S ANHI o L L L

] Abbott -
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MUSCLE NEAR INFRARED SPECTROSCOPY (NIRS);
PROXY FOR MUSCLE FUNCTION

9% TS Vastus Lateralis 3 min step test

T Tissue Onygensatuation index () Abbott

CLESO ECHO-INTENSITY ANALYSES

to Assess and Quantify Muscle Glycogen
Content. A Novel Approach
John C.Hill, DO, FAAF, FACSM; Ifigo San Milln, PhD

Validation of Musculoskeletal Ultrasound

S ANHI MG el Phssorsmed. 201642014552
S EANHE iemanoC, etal. avic sports i ed Rehabi 2015,7:9.

] Abbott 7
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MSK ULTRASO METABOLIC IMAGING

5 ANH =) Abbott

148

MUSCLESOUND RECTUS FEMORIS MUSCLE

Hyper-echogenic; low water content

AMMPUS Study Duke, [unpublished data June 2021). ) Abbott

149

MUSCLE METABOLIC IMAGING; CT VERSUS US

24 YEAR; BMI 24 42 YEAR; BMI 28 44 YEAR; BMI 18

Uitrasound =] Abbott

22 ANHI tucyDuke, o
£ % ANHI aupus stacyDuke, a1 By iass Index

150

Bisheddata, Jure 201).
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MUSCLE METABOLIC IMAGING; CT VERSUS US

IMAT cm? MuscleSound vs IMAT cm? CT
w0943

44 Year; BMI 18

500 ‘
42 Year; BMI 28
| 2YearBMIZa
ANHI - anapus study Duke, (unpubisheddata, June 2021) CJ Abbott =
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MUSCLE METABOLIC IMAGING; MUSCLE(S) OF INTE|

HI Ogawa N, et Am M Dir s, 2018:15(6)51652. =] Avbott
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CLE METABOLIC IMAGING; MUSCLE(S) OF INTERE:

N\

T Abbott =
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SCLE METABOLIC IMAGING; MUSCLE(S) OF INTERE

6/21/2021

AMMPUS Study Duke, (unpublsheddata, une 2021 - Temporalistusde (=) Abbott =

* Whatyousee is not alwayswhatyou get; there is a need to addressbody
composition (BC)

* Muscle histology is a proxy of muscle strength and endurance

* Body composition, muscle histology and muscle metabolic profile are very
much connected

* The imaging modality MSK ultrasound is able to assess BC in relation to muscle
mass, intramuscular adipose fat (IMAT) / (muscle quality)

SeANH Mk Musculoskelel (=) Abbott -

THANK YOU
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