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Session Focus

Sarcopenia
* New operational definition (EWGSOP 2018)
« Highly prevalent, overlap with frailty

Sarcopenia and Osteoporosis
« Often occur together
* Impact on falls, fractures, hospital admissions

Management
e Nutrition
e Exercise

STRENGTH

EWGSOP: European Working Group on Sarcopeniain Older People
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Sarcopenia and frailty overlap

Criteria Measures

1. Weight Loss >10 Ib (4.5kg) unintentionally in previous year

2. Muscle Weakness Grip strength in lowest 20% of the population

3. Slowness Gait speed in slowest 20% of the population

4. Exhaustion Self reported Exhaustion

5. Low Activity kcal/week in lowest 20% of the population

Sarcopenia
STRENGTH
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Prevalence of sarcopeniain a population of nursing home residents according to
their frailty status: results of the SENIOR cohort (Belgium)

N= 662, 73% Women, Mean Age 83.2 +8.99 years Prevalence of each component of frailty among frail, pre-
frail and sarcopenic subjects
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Almost 1/2 of frail nursing home

subjects are sarcopenic Weakness was the main component of frailty,
highest prevalence of sarcopenia in this group

STRENGTH . 2017 Sep; 17(3): 209-217.
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5601266/

Prevalence of sarcopeniain community-dwelling older people in the UK using the
European Working Group on Sarcopenia in Older People (EWGSOP) definition:
findings from the Hertfordshire Cohort Study (HCS)
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2 samples of community-dwelling HCS participants

v

v

1. Hertfordshire Sarcopenia Study (HSS)
N =103 (Men), Mean Age = 73 years

Sarcopenia diagnosis using:
Anthropometry
grip strength
physical performance measures
+ DXA

Sarcopenia prevalence
Men = 6.8%

2. HCS N= 765 (Men),1022 (Women)
Mean age = 67 years

Sarcopenia diagnhosis using:
Anthropometry
grip strength
physical performance measures
No DXA

Sarcopenia prevalence
Men = 4.6%, Women= 7.9%,

. 2013 May; 42(3): 378-384.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3633365/

Sarcopenia and frailty share common aetiology
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Inflammation
Common determinant for chronic diseases
sarcopenia and frailty?!
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https://doi.org/10.1016/j.mam.2016.06.001

Sarcopenia Disease related Hospitalisation
malnutrition

Multi-factorial and Complex

Anabolic
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Reduced blood ) | Muscle Mass
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Impaired W ke Function loss
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capacity

Mitochondrial
dysfunction

Insulin
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Negative Health Outcomes

|
| | | |
Metabolic Impaired function Disability Increased
disorders Hospital stay
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Clinical Nutrition

journal hoamepage: http://www _elsevier.com/locate/clnu

Review

Falls among older adults with sarcopenia dwelling in nursing home or
community: A meta-analysis

—

Sarcopeniais regarded as arisk predictor for falls in older adults

Clinical picture
= Poor muscle strength o SEEE W
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https://doi.org/10.1016/j.clnu.2019.01.002

Sarcopenia, frailty and falls

Muscle mass and strength loss after 50 years Sarcopenia as a risk factor for falls in
» Loss of leg muscle mass 1-2% / year elderly individuals

* Loss of Strength 1.5-5% / year (IISIRENTE study)

Sarcopenic participants were over X 3 more likely
to fall

Kos
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Dependency
Hospital Admissions
Institutionalization

Healthy Sarcopenia Death

Muscles Ligaments Tendons J 2013; 3: 346-50
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Primary care

Outpatient secondary care
Inpatient secondary care
Prescriptions

Formal care

Informal care

Primary care

Outpatient secondary care
Inpatient secondary care
Prescriptions

Formal care

Informal care

Calcfied Tissue International
htips://doi.org/10.1007/500223 01804781

ORIGINAL RESEARCH

Health Care Costs Associated With Muscle Weakness: A UK Population-
Based Estimate

Rafael Pinedo-Villanueva'- Leo D. Westbury? - Holly E. Syddall® - Maria T. Sanchez-Santos' - Elaine M. Dennison® -
Sian M. Robinson®" . Cyrus Ccuo;:)er’z""5
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£ 2.46 billion / Annum

UK population 65,648,100

UK population aged 70 years and older 8,177,500

UK population aged 70 years and older with muscle weakness* 8,177,500% 11.1% = 907,703
Excess economic burden for health care in the UK 907,703 x £1429 = £1.30 billion
Excess economic burden for health and social care in the UK 907,703 x £2707 = £2.46 billion

*11.1% of the Hertfordshire Cohort Study participants had muscle weakness using the FNIH criteria
(<26 kg for men and < 16 kg for women). It is assumed that this prevalence is similar in the UK

Population estimates according to the Office for National Statistics
Muscle weakness was defined using low grip strength (<26 kg for men, < 16 kg for women)
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Revised operational definition of Sarcopenia
2018

Sarcopenia = muscle disease
Low Muscle strength is the primary parameter

Categories of Sarcopenia

 Primary / Secondary (Disease, Inactivity, Malnutrition)

* Acute (<6 months) or Chronic (>6months)

» Frailty overlap

Sarcopenia has been overlooked & undertreated in mainstream practice
* What variables to measure ?

 How to measure them ?
* What cut-off points best guide diagnosis and treatment ?

 How to best evaluate effects of therapeutic interventions

STRENGTH



Revised operational definition of Sarcopenia

2018
Strength Men Women :
Low Muscle Grip <27 Kg <16 Kg Probable
strength 7 . Sarcopenia
// Chair > 15
Stand Seconds
for five
rises
Quantity Men Women _
Low Muscle ASM <20Kg <15 kg Confirmed
tit :
ity Sarcopenia
- ASM / <70Kg/ <6.0Kg/
- height? m?2 m?2
Performance Men + Women S
Gait Speed <0.8m/s SEVEre ;
SPPB < 8 point score Sarcopenia

Low Physical
Performance _. TUG 220 S.
/ 400 m Walk > 6 min, for
- Test completion

ASM = Appendicular Skeletal Mass
SPPB = Short Physical Performance Battery
TUG = Timed Up and Go
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Sarcopenia Find-Assess-Confirm-Severity (F-A-C-S)

EWGSOP2 algorithm
for case-finding

SARC-F
or clinical
suspicion

Masalldy No sarcopenia;
rescreen later

POSITIVE
OR PRESENT

Grip strength,
Chair stand test rescreen later

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

Sarcopenia
probable®

Muscle quantity ENIYYINE T
or quality
DXA; BIA, CT, MRI

Sarcopenia
confirmed

Physical Sarcopenia
Performance severe
Gait speed, SPPB,
TUG, 400m walk

STRENGTH Age Ageing. 2018;48(1):16-31. doi:10.1093/ageing/afy169
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Sarcopenia and Osteoporosis may coexist

Muscle strength decline with age?
Early life

Muscle strength

: Adult life ,

Older life

strength in
individuals

T Maximize peak Maintain peak I Minimize loss
| 1
1 |
1
[
/ Threshold of low physical performance~_
__-____________-_--—--—T—_
I ]
| 1
I ! >
Age
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Bone mass decline with age

BONE MASS wWr : MEN & WOMEN
A MALE PEAK X
— BONE MASS
= = 1500,
= = .
ma =001200
= =
= 15 FEMALE PEAK
BONE MASS /]
50 -+ I N Bone loss due to menopause
= BONE GROWTH ' :
AGE

1. Age Ageing. 2018;48(1):16-31.doi:10.1093/ageing/afy169
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Sarcopenia and Osteoporosis go hand in hand

In one study 37% of patients with hip fracture had Sarcopenia?

Developrmeantal
Pleotropic genes
Adverse early environment

Endocrine
Testosterone GH/IGF-1 Qestrogen

\ E-'CIT'IE
—p [Mochanostat 14

== ¥ I
(—-—__-_"“- Physical activity

Vitamin D

Muscle-derived peptides with possible effects on bona
Growth factors = IGF-1, FGF-2, GDF-8
Extracellular matrix moleculas - SPARG, MMP-2

Inflammatory cytokines — IL-6, IL-7 Key:
- Positive effect

- Hegative effect

Development of both osteoporosis and sarcopenia in later life are a
common problem encountered as part of musculoskeletal aging:

STRENGTH 1. Steihaug et al. BMC Geriatrics (2018) 18:65
AMBASSADOR 2 Osteoporos Int 2012; 23: 1839-1848



4 e ¢ Most common cause of serious injury and
- . r T . . .
death following an accident in older people

* Most of the deaths reflect high prevalence of
comorbidities

» ~Most common reason for older people to
need emergency anaesthesia and surgery

* Accounts for 1.5 M hospital bed days / year.

At any one time , patients recovering from hip
fracture still occupy over 3,600 hospital beds.

 Average length of stay 20.0 days

STRENGTH
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Eur J Clin Mutr. 2018 Jan;72(1):77-81. doi: 10.1038/ejcn.2017.72. Epub 2017 May 17.

Prevalence of malnutrition in a cohort of 509 patients with acute hip fracture: the importance of a
comprehensive assessment.

Diaz de Bustamante M', Alarcén T12:3, Menéndez-Colino R"2, Ramirez-Martin R, Otero A234, Gonzalez-Montalvo J11:23.
—

509 acute HF patients were included.
Mean age 85.6+6.9 years, 79.2% women

e 20.1% patients had a BMI <22 kg/m?.

* 81.2% had protein malnutrition.

» 17.1% patients had both energy and protein malnutrition.
o Serum vitamin D was <30 ng/ml.in 93% patients.

 The prevalence of sarcopenia was 17.1%.

Vitamin D deficiency was present in 57.5% (n = 237)
Prevalence of vitamin D insufficiency was 34.5%, with only 8% of patients having
normal vitamin D levels.®

STRENGTH
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Malnutrition in Older Person

Weight Loss Sarcopenia ———\ Frai
:> railt
Low BMI P y

Loss of body part Cachexia
(Amputation) (inflammation tAnorexia)

Undernutrition
Malnutrition

® Anorexia (Ageing, medication side effects)

® Problems with feeding (Dysphagia, chewing, Dementia)

4| Problems with meal preparation

@ Inappropriate calorie restriction

e Malabsorption (reduced nutrient bioavailability)

STRENGTH

AMBASSADOR J Nutr Health Aging. 2018;22(3):308-310



25 (OH) D (nmol/L)

Deficient

Treatment
recommended

30

' Inadequate in

Effect of Vitamin D on muscle strength
eI .......................)

50

some people

Adult at risk groups?

People over 65 years of age

People not exposed to a
great deal of sunlight

People with darker skin

STRENGTH
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Thinning of the skin reduces the efficiency
of vitamin D synthesis

Those who cover their skin Housebound
or confined indoors for long periods

People of African, African-Caribbean or
South Asian origin

(Darker skin pigments interfere with UV
light getting to appropriate skin layer)

Bater ot @, 2012
Bincer £ 1986
Bischoff o &, 2008
Basvereta A8
Burout of &, 2008
Cawillosl @, 2012
Qose d al. X112
Ohess: wil @l 2004
B-Hy Fulerhan ot ol 2006
Gendemingel d 2012
Cosvwam of al. 12
Gracty el al
Qupla o al. 2010
Has et &, 2073
Homrsci ot @, 2012
Jarssan el d. 200
Kanvprenetad 2012
Karmyet a. 2008
Krulsen ef a. 2004
Kumiian ot @, X000
Latremet d 2000
Plaferetd . 2000
Sainel 2006

Effect of Vit D
supplementation
on global

muscle strength
(grip or lower limb)

Mean diff = 0.17
95% CI: 0.031, 0.31
P=0.017

12=77.67%

Total subjects =
5533

Beaudart, J Clin
Endocrinol Metab
99: 4336—4345,
2014

Oral vitamin D3 is the treatment of
choice in vitamin D deficiency.




Comprehensive Geriatric Assessment (CGA) is considered gold standard for

frailty assessment and management

INDIVIDUAL CARE & SUPPORT PLAN
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Muscle Function and Nutritional Status
integral part for assessing older people at risk of
frailty and sarcopenia
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1. MEDICAL ASSESSMENT

1a. Physical Examination

1b. Medication Review

1c. Mutrition Assessment

1d. Bone Health Assessment

1e. Pain Assessment

2. ASSESSMENT of FUNCTIONING

3. PSYCHOLOGICAL ASSESSMENT

Ja. Cognitive Decline

3b. Deliruim

3c¢. Dementia

3d. Depression

4. SOCIAL ASSESSMENT

5. ENVIRONMENTAL ASSESSMENT

6. ADVANCE CARE PLANNING

7. SPIRITUAL WELBEING ASSESSMENT
8. SEXUALITY and INTIMACY ASSESSMENT




Step 1

Malnutrition Universal Screening Tool (MUST)
“MUST do better”

Step 2

Step 3

BMI score + Weight loss score + Acute disease effect score

BMI kg/m? Score Unplanned weight loss in If patient is acutely ill and
»20(>30 Obese) =0 past 3-6 months there has been or is likely to
18.5-20 =1 9% Score be no nutritional intake for >5
<185 =2 <5 =0 days

5-10 =1 Score=2

=10 =2

| | |

If unable to obtain height and welght, see full
MUST toolkit for alternative measurements and
use of subjective criteria

\

Step 4

Overall risk of malnutrition

Acute disease effectis unlikely to apply
outside hospital. 5ee "MUST* Explanatory
Booklet for further information

Add Scores together to calculate overall risk of malnutrition
Score 0 Low Risk  Score 1 Medium Risk Score 2 or more High Risk

\/

St:p 5

Management guidelines

Y

= 0 B
Low Risk
Routine clinical care
® Repeat screening:
Hospital - weekly
Care Homes — monthly
Community — annually

for special groups e.g. those >75
years

~

1
Medium Risk
Observe

# Document dietary intake for 3 days
= [f adequate - little concern and
repeat screening:
Hospital - weekly
Care Home - at least monthly
Community — at least every 2-3
manths
= [finadequate — clinical concern
— follow local policy, set goals,
improve and increase overall
nutritional intake, monitor and
review care plan regularly

N, &

a

2 or more
High Risk
Treat™

u Refer to dietitian, Nutritional
Support Team or implement local
palicy
= Set goals, improve and increase
overall nutritional intake
= [Manitor and review care plan:
Hospital — weekly
Care Home - monthly
Community — monthly

* Unless detrimental or no benefit is

expected from nutritional support e.g.
Imminent death.

Y >

Endorsed by NICE
Quality standard [QS24]
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Challenges in effective use in hospital setting
Training and Education

Leadership (and ownership)

Competing priorities

High Patient Turnover

High Staff Turnover

ooooog

A poorly completed MUST example
A recently admitted man with empyema, prolonged inpatient stay
and fall to hip fracture on ward:

Malnutrition Universal -
| TO BE COMPLETED ON ADMISSION AND WEEKLY THEREAFTER —
Normal Weight 3-6 months ago (ky); Height (m):_E_?}f height unknown. U
Ampuiee adiustments B ) 5
Whole leg = current weight x 118 Foot = current weight x 1.014 o7
Whale arm= current weight x 1.05  Above knee = current weight x 1. 10

L S
| Step 4:

Below knee = current weight.
Forearm = current weigh! X ?:

urrent | Step 10 | Score for | Step 2 | Score for | Score |
Date | \E.i.'eighl Bl (kq! | step 1 Weigh[ | step 2 | for (Add sc?rle_s f;)r s:ce:pfi:lg;::} .i A
ko m2}) loss (se2 step 3 | enter total in app g D |
Score overleaf) | Acutely | 1= food dlﬂr‘y—lll'l‘g:{-equ
>20=0 4% in Score ill,no | intake refe.r to dietitian
18.5=1 Fals <5% =0 nutrition| 2 = Food diary, Red tray
<18.5=2 | menths | 5-10% =1 |for ]
>10% =2 | =5 days |

gl | 2=

T mdm&
il
VARE

A A




High protein ONS are especially suitable for individuals with
wounds, post-operative patients, some types of cancer and the elderly

PROTEIN ORAL NUTRITIONAL SUPPLEMENTATION FOR THE ELDERLY AND
MALNOURISHED HOSPITAL PATIENT

White Z (PhD), Kotze V (RD), Erasmus A (RD)
Department Human Nutrition, University of Pretoria

Medical Chronicle October 2016

MEDICAL
CHRONICLE®

The Doctor’s Newspaper

www.medicalchronicle.co.za
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Effect Of CaHMB, Protein And Vitamin D Supplementation
On Post-operative Immobilization In Malnourished Older Adult Patients

With Hip Fracture
A Randomized Controlled Study

Intervention
Group Measurements
Standard Post-Op at Post-
Nutrition + Operative

Specialised ONS* Davs 15 & 30
Elderly (n=32) ’

female Anthropometric

sv?:rl]eﬂ;[s Wound-healing

fracture

Immobilization

Control Group period

Standard Post-Op
Nutrition Alone Muscle strength
(n=30)

* 2x 220 ml servings / day Ensure Plus Advance

STRENGTH

Ekinci O et al. Nutr Clin Pract. 2016; 31(6): 829-835.
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Specialized ONS Improved Wound Healing
and Mobility in Patients Undergoing Surgery For Hip Fracture

Increase in # Mobile Patients
(15 And 30 Days)

Increase in Muscle Strength Decrease in Wound Healing
(30 Days) (30 Days)

2 p=0.001 p=0026 . p = 0.037
@ 3X 34.4% 8.2%
c 8
Q
20 5.5
8 B 6 >
@ = =]
0
S 4
S 10 14.5.
2 .
0 0 13.5

(n = 30 patients) (n = 32 patients)

] Std post-operative nutr
I HP-ONS+ Std post-operative nutr

STRENGTH Ekinci O et al. Nutr Clin Pract. 2016; 31(6): 829-835
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Effectiveness of Nutritional Supplementation
on Sarcopenia and Recovery in Hip Fracture Patients

Intervention Improved Muscle Mass & Reduced Onset of Sarcopenia
Group in Hip Fracture Patients on Specialised ONS
Standard Diet
+ 2/day A o %5 "
Elderly Specialised o
patients with ONS (n=49) 2a/ 22
hip fracture
admltted tO v Admission Discharge w Admission Discharge
rehabilitation . i : y
therapy Control . PR + ol p=.185
Group :' '''' N
Standard Diet 3 o
(n:43) sp: 10 |

STRENGTH

Malafarina V et al. Maturitas. 2017 Jul;101:42-50.
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Nutritional Effect: Increased 90 day survival in hospitalized patients
NOURISH Study (multi-centre, prospective, randomised, placebo
controlled, parallel group, double blind)

Intervention Group received nutrient-dense drink

. . . All-Cause Mortality After Hospitalization
(HP-HMB) twice daily, containing:

350 Cal, 20 g protein
11 g fat, 44 g carbohydrate 0.95 - T e .
1.5 g Ca HMB, 160 IU Vitamin D Bk
oe0-{  TTTEmmTmmmo——s
S N = 652 malnourished patients = 65 y, hospitalized
B 0.85 7 with HF, AMI, COPD or pneumonia
Higher odds of achieving £ 080 p=.013
1. Better SGA Nutritional Class after 90 days (p=0.009) e
2. Day 30 body weight (p=0.035) o Placebo
3. Serum 25 (OH) D concentration at days 30 and 60 0.70 HP-HMB
(p=0.035 and p=0.008) 065

|
o 10 20 30 40 50 60 70 80 90 100

Placebo, n 309 290 280 272 264 257 253 248 246 190
HP-HMB, n 313 302 292 283 280 273 268 262 259 211

Days post-discharge

* Malnutrition assessed with Subjective Global Assessment (SGA)

STRENGTH
AMBASSADOR Deutz NE et al; NOURISH Study Group. Clin Nutr. 2016;35:18-26.




HMB supplementation for 8 weeks + mild training significantly improved muscle
strength and performance parameters

40- B2 HMB group (n=32)
EZ3 Control group (n=33)

204
X+

i = o = = &

4 i -2

204 2 z = = i =

- & = = =

2 o= = = = p

e ) = ¥ - =

= A= ] =

Jd = =

-4() = == - = <

w ol = =T iE'

— - = Eh

= = E =

= =

==

Changes in secondary outcomes (as percentages) from baseline to follow-up by group.
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https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0141757

Conclusions

Diagnosing Sarcopenia
 Regard as Muscle Disease
* Muscle Strength is key

* New Operational Definition

« Diagnostic Algorithm

Management
« Enhancing Nutrition (especially protein)
* Resistance Exercise

STRENGTH
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Thank you for listening
Questions

Comments
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