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Objectives:

* Describe the features of Malnutrition, Sarcopenia and Frailty and
overlap between these conditions

* Review the screening, assessment and diagnosis of Malnutrition,
Sarcopenia and Frailty

* Highlight intervention opportunities to break the cycle



Starting at 10,000 ft

* Malnutrition, Sarcopenia and Frailty are interrelated conditions
that form a synergistic triad which contributes to functional
decline, morbidity and mortality

* Understanding the relationship between these conditions inform
detection, prevention and treatment of these conditions

* The cycle of Malnutrition > Sarcopenia > Frailty can be broken
through timely recognition and targeted action
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Malnutrition

* Malnutrition is the result of nutritional intake or absorption or
digestion that is inadequate to support physiologic requirements

* Several factors can contribute to malnutrition including
Inadequate intake, physical and anatomic barriers, physiologic
and psychological and socio-environmental causes

* Evidence based guidelines support the use of a variety of

SC reening tools and strategies for diagnosis



GLIM approach to diagnosis of malnutrition

Perform nutritional risk Check the five GLIM criteria
screening with a validated tool Separately or using:
- MNA-SF _SGA
- MUST - PG-SGA
= MST - MNA
- NRS-2002
- CNST
Use GLIM severity Apply GLIM
grading diagnostic criteria
Phenotypic Etiologic
- Stage 1 =+
Moderate malnutrition 4 V\I/gisgsht fos(??nutgﬁg e
assimilation
- Stage 2: _
Severe malnutrition - LowBMI  Inflammation |
burden
Reduced

- muscle mass

Prado et al. JPEN J Parenter Enteral Nutr 2023;47 Suppl 1:554-S68.



Guidance for assessment of the muscle mass phenotypic criterion for the Global Leadership Initiative on
Malnutrition diagnosis of malnutrition

( GLIM DIAGNOSTIC PROCEDURE for MALNUTRITION )

Muscle mass assessment
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Malnutrition: Scaling Best Nutrition Care Practices

Keller H, KoechlJM, Laur C, et al. More-2-Eat implementation demonstrates that screening, assessment and treatment of malnourished patients can be spread and sustained
in acute care; a multi-site, pretest post-test time series study. Clin Nutr. 2021;40(4):2100-2108.

Table2. Percentage of screening, malnutrition and other nutrition diagnoses, advanced

care and standardized care strategies by implementation period.

Practice First Audit* Mid-point* Final Audit® p-value
Sample size N=541 N=533 N=484

% % %
Screening & Assessment
Screening completed at admission 50 751 g4t <0.00|
At risk for malnutrition® 25 30 31 0.275
SGA completed, of those screened at risk 71 69 71 0.645
SGA Mild/moderate malnutrition® 56 60 62 0.665

SGA Severe malnutrition

12 14 11



More-2-Eat implementation demonstrates that screening, assessment and
treatment of malnourished patients can be spread and sustained in acute care; a

multi-site, pretest post-test time series study.
Clin Nutr. 2021;40(4):2100-2108.

Nutrition Treatment/Care

Any action taken 68 66 747 0.016
ONS as MedPass 7 Qs 137 0.007 o ,

Monitoring and Discharge
ONS at other times/with meals 21 17 16 0.070 Food intake monitoring occurred 61 70t 731 <0.001
Nutrient dense diet 9 10 10 0.954 Body weight measured at admission 68+ 591 68 0.003
Liberalized diet 5 3 4 481 Body weight monitored post admission 32 34 30 0.506
Enteral nutrition 6 5 4 0174 Lutrition discharge plan initiated 14 13 12 0.660
Parenteral nutrition 3 3 4 0.795
Medication change to address Gl symptoms/pain ~ 32x 407 47+ <0.001
Micronutrient supplementation 22x 357 424 <0.001

Volunteer mealtime assistance 6: 107 16% <0.001




Is Malnutrition Screening Done?

* Unlike frailty, malnutrition screening is routinely done in many
healthcare settings, particularly:

* Hospitals
* Long-term care facilities
* Some primary-care and community programs

* However, the consistency and quality of screening vary between
regions and institutions

* Scale of screening requires a tailored, implementation science —
based approach



Sarcopenia

* Age-associated loss of skeletal muscle and function

* Life long process

* Complex multifactorial etiology

* Effects of inactivity (bedrest in particular) may mimic sarcopenia

* From 20 to 80 years there is a 30% reduction in muscle mass with
decline in muscle fiber number and size



Computed tomography

High resolution
Precise
Muscle “quality” measurement

Assessing
d Separate subcutaneous and
e a n I s S u e i visceral adipose tissues
o Automated software available

= Frequently available in cancer
and other conditions

Sarcopenia

Radiation exposure
Cost

Subject size limitations
Healthy cohort reference
values are scarce

= Fast, non-invasive ? = Height and weight restrictions

= Convenience and comfort, Ty = Requires licensed technician
no pre-test protocol = QOperator error

= Direct quantification of = ﬂ, 4 = Cannot compare data from
body composition . different manufacturers’ machines

= Values for bone density and mass = Not mobile

= Safe for serial measurement - low radiation = High cost to purchase and operate

= Regional and whole-body measurements = Cannot specifically discern skeletal muscle

mass and quality (like CT)

Bioelectrical impedance analysis

= Safe

= Potentially portable

= Useful longitudinal
observations

= Variable instrument cost

Measurement sensitive to
subject conditions such as
hydration and recent activity
Instrument predictions may be
population specific

= Portable

= Low/moderate cost

= No radiation

= Available in many hospitals

= Useful for assessment of
muscle changes

= Utility in the intensive care unit

Require trained personnel
Lack of protocols/cut-off values
Measurement sensitive to
edema, subcutaneous adipose
tissue thickness, probe angle,
and tissue compression

Prado et al. JPEN J Parenter Enteral Nutr 2023;47 Suppl 1:554-568.
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|s Sarcopenia Routinely Screened for?

« € Not routinely screened for in most healthcare systems —

but recommended in at-risk groups (especially older adults,
people with chronic illness, or those who are malnourished or

frail).
* Unlike malnutrition or frailty, sarcopenia screening is not yet
standard practice outside of research, geriatrics, and

rehabilitation settings.



Frailty

* A state of increased vulnerability resulting from age-associated
declines in reserve and function across multiple physiological
systems, such that the ability to cope with everyday or acute
stressors is compromised Fried et alt 2001

e Models:

* Phenotypic (Fried)
 Cumulative deficit model (Frailty Index) (Rockwood and Mitniski)
* Clinical Frailty Score (CFS)



Frailty

Key Characteristics

* Reduced strength and endurance
* Slowed motor performance

* Unintentional weight loss

* Exhaustion or low energy

* Decreased physical activity

* Impaired balance and mobility

* Cognitive psychoses and decline

Causes and Contributing Factors
* Biological aging

* Chronic inflammation

* Hormonal dysregulation

* Sarcopenia (loss of muscle mass
and strength)

 Nutritional deficiencies

 Comorbidities (e.g.,
cardiovascular disease,
diabetes)

* Cognitive decline or depression



Models of Frailty

Feature

Core Concept

Basis

Criteria /

Components

Scoring

Focus

Advantages

Limitations

Fried Phenotypic Model (2001)

Frailty is a physical syndrome defined by

observable signs and symptoms.

Biological phenotype (observable

characteristics).

1. Unintentional weight loss
2. Weakness (grip strength)
3. Exhaustion

4. Slow walking speed

5. Low physical activity

- 0 = Robust
- 1-2 = Pre-frail
- 23 = Frail

Physical performance and sarcopenia.

Easy to apply in clinical settings; simple and

quick.

May miss cognitive or psychosc N aspects.

Cumulative Deficit Model (Rockwood & Mitnitski
2007) [5]

Frailty reflects the accumulation of health deficits

across multiple systems.

Quantitative index (numerical calculation).

Dozens of possible deficits (e.g., diseases,
symptoms, disabilities, lab results).

Each deficit scored as 0 (absent) or 1 (present).

Frailty Index (FI) = (Number of deficits present) +

(Total number assessed).

Global health and biological aging.

Captures full complexity of aging and comorbidity.

Requires detailed data collection; less intuitive for

guick screening.



|s Screening for Frailty Routinely Done?

-4 Recommended by most geriatric and public health authorities.
{2} Implemented routinely in only a few healthcare systems (notably the UK).
O Not yet universal — often opportunistic rather than systematic.
screening is recommended, but not yet universally routine in most health systems.

Many guidelines now encourage frailty assessment, especially for older adults, but implementation varies
widely.

In practice, frailty screening tends to occurin specific contexts — e.g., before surgery, during hospital
admissions, or in primary care for elderly or multimorbid patients.



Cachexia

* Cachexia is a metabolic condition that is always associated with
underlying illness and inflammation,

* Characterized by loss of skeletal muscle and body weight

* Nutrition interventions have shown limited success in preserving fat
but not muscle mass.

* Accelerated or exaggerated loss of skeletal muscle distinguishes
cachexia from weight loss that is solely due to reduced energy intake

* TNF and interferon gamma reduce expression of myosin impacting
protein degradation and synthesis

* Associated with reduction in circulating anabolic hormones
Testosterone, IGF1 sensitivity



SELECTED RISK FACTORS LEADING TO muscle wasting
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Clinical Implications of
Malnutrition, Sarcopenia and Frailty
* Increased risk of falls

* Hospitalization and institutionalization
* Disability and dependence

* Poor hospital outcomes including increased length of stay,
complications, readmissions

* Mortality



Skeletal Muscle — A critical organ for recovery

Matthew J. Lees, Carla M. Prado, Paul E. Wischmeyer, Stuart M. Phillips. Skeletal Muscle: A Critical Organ for Survival and Recovery in Critical Illness,Critical Care Clinics,2025

Overlapping Factors Leading to Muscle
Wasting in Critical lliness
Critical lliness-Related
Factors
Age-Related
Factors Immobility or
Barriers to Bedrest
Adequate Genetics Poor
Nutrition Physical Nutrition
Inactivity
Hormonal Anabolic
+ Size and Shifts Resistance
Numbor h e 1
of Muscle
Fibers \
Oxidative
Medication Stress
Effects Mitochondrial
Dysfunction
Chronic Low-Grade Inflammatory
Inflammation State
latrogenic

Undernutrition




Unravelling Complexity in Sarcopenia

Ceyhan AB, ettal. Int J Molec Scie 2025,26,8527

Healthy Muscle
4 Myofibrils 4 Macrophage-driven Inflammation
4 Satellite Cells 4CRP
4 Motor neurons 41L-18
4 Neuromuscular Junction — 4 Mitochondrial Dysfunction
4 Anabolic hormones 4ROS Accumulation
Sarcopenia

Figure 2. The pathophysiology of sarcopenia is complex and varied. As inflammation, mitochondrial
dysfunction and reactive oxygen species (ROS) rise in sarcopenic muscles, there is a decline in
the number of myofibrils, satellite cells, motor neurons, and neuromuscular junctions, along with
anabolic hormones.



Muscle loss: one size does not fit all?
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Muscle’s Widely Recognized Yet Frequently Overlooked Roles

S —
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Prado, Phillips, Gonzalez, Heymsfield. Lancet Diabetes Endocrinol. 2024;12(11):785-787.
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Clinical consequences of low muscle mass
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Management and Prevention:

Malnutrition, Sarcopenia, Frailty
Break the cycle

* Multidisciplinary approach —include medical, physical and
psychosocial interventions (frailty)

e Start with Screening
* Exercise: resistance and balance training

* Nutrition: Adequate protein and vitamin D; pay attention to oral
Intake and psychosocial impacts on nutrient intake

* Medication review — minimize poly pharmacy
* Social Support and cognitive engagement



LOW MUSCLE MASS & MORTALITY - pooled hazard ratio

Study group

Older adults

Cancer

Cardiovascular disease
Hepatic disease
Respiratory disease
Renal disease

Other diseases

In general

Meta-analysis
N= 68 studies
34 countries

Overall (HR [95% CI]); I2

1.41
1.69
1.85
2.43
2.82
1.65
2.09

1.30, 1.53]
1.56, 1.83]
1.32, 2.59]
1.72, 3.44]
2.02, 3.94]
1.38, 1.98]

1.24, 3.51]

; 0%

; 63%
; 30%
;61%
;0%

;47%
; 85%

1.74[1.63, 1.85]; 63%

Lee atal. Osteoporosis & Sarcopenia, 2021, v.7 Suppl 1:519-S27



Breaking the Cycle

[ Aging

[ Hormonal changes/

Energy needs
25-30 kcal/d

Protein
1.2-2.0 g/kg/d

Imbalances

AAs and derivatives
Leucine: 2 g/d; HMB: 3 g/d;
Glutamine: 0.3g/kg/d; Carnitine:

[ Altered energy expenditure
4-6 g/d; Creatine: 0.03-0.5g/kg/d

Fish oil/EPA

2.0-2.2 g/d EPA

Low dietary intake
1.5 g/d DHA

Vitamins/minerals
800-1000 IU/d
+multivitamin/mineral

[ Inactivity

Multimodal interventions

Nutrition, exercise, pharmaceutical,

Inflammation
psychosocial

Prado, Purcell & Laviano. J Cachexia Sarcopenia Muscle. 2020;11(2):366-380.



Nutrients & Ingredients under Consideration for the Treatment of low muscle mass

AAs &

derivatives
Leucine
HMB
Glutamine
Carnitine
Creatine

~ Vitamins/

a~ minerals

Fish
oil/EPA

Multimodal
interventions

Prado et al. J Cachexia Sarcopenia Muscle. 2021;12(1):3-8



ok | Open.

Original Investigation | Nutrition, Obesity, and Exercise

Association of Nutritional Support With Clinical Outcomes
Among Medical Inpatients Who Are Malnourished

or at Nutritional Risk

An Updated Systematic Review and Meta-analysis

Gomes F et al. JAMA Netw Open. 2019. 1;2(11):e1915138.

Figure 1. Forest Plot Comparing Nutritional Intervention vs Control for Mortality, Stratified by Publication Year

Nutritional
Support Control Favors : Favors Weight,
Study or Subgroup Events  Total Events Total OR (95% CI) Nutritional Support ¢ Control %
Trials published until 2014 :
Brogvist et al,14 1994 9 1 12 1.38(0.07-25.43) 0.9
Bunout et al, 15 1989 2 17 5 19 0.37(0.06-2.25) —'— 2.2
Gariballa et al,1® 2006 32 222 19 223 1.81(0.99-3.30) + 10.7
Hickson et al,18 2004 31 292 35 300 0.90(0.54-1.50) —— 124
Hogarth et al,1® 1996 5 9 8 16 1.25(0.24-6.44) 4-7 25
Holyday et al, 20 2012 4 71 1 72 4.24(0.46-38.90) 15
Munk et al,23 2014 1 40 1 41 1.03(0.06-16.98) 0.9
Neelemaat et al, 24 2012 11 105 14 105 0.76(0.33-1.76) — 7.2
Potter et al,26 2001 21 186 33 195 0.62(0.35-1.13) —a— 10.9
Saudny-Unterberger et al,30 1997 1 17 1 16 0.94 (0.05-16.37) 0.9
Starke et al, 0 2011 2 66 5 66 0.38(0.07-2.04) — 2.4
Vlaming et al,32 2001 14 274 12 275 1.18(0.54-2.60) —— 7.8
Volkert et al, ! 1996 4 35 8 37 0.47(0.13-1.72) —_— 38
Subtotal (95% CI) 1343 1377 0.94(0.72-1.22) <> 64.1
Total events 129 143 :
Heterogeneity: 12=0.00, x2=12.19, df=12 (P=.43), [2=2%
Test for overall effect: z=0.47 (P =.64)
Trials published after 2014
Bonilla-Palomas et al,34 2016 12 59 29 61 0.28(0.13-0.63) —a— 7.6
Cano-Torres et al,3> 2017 1 28 5 27 0.16 (0.02-1.50) 1.5
Deutz et al,3% 2016 15 313 30 309 0.47 (0.25-0.89) —I— 10.0
Schuetz et al,38 2019 73 1015 100 1013 0.71(0.52-0.97) { 16.8
Subtotal (95% ClI) 1415 1410 0.47 (0.28-0.79) > 359
Total events 101 164 :
Heterogeneity: 12=0.13, x2=6.28, df=3 (P=.10), [2=52%
Test for overall effect: z=2.85 (P=.004) :
Total (95% CI) 2758 2787 0.73(0.56-0.97) <> 100
Total events 230 307 :
Heterogeneity: 12=0.09, x2=24.67, df=16 (P=.08), I2=35%
Test for overall effect: z=2.18 (P=.03)
Test for subgroup differences: x2=5.34, df=1 (P=.02), 12=81.3%
T T T T T
0.01 0.1 1 10 100
OR (95% CI)
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Original Investigation | Nutrition, Obesity, and Exercise

Association of Nutritional Support With Clinical Outcomes
Among Medical Inpatients Who Are Malnourished

or at Nutritional Risk

An Updated Systematic Review and Meta-analysis

Nutritional support was also
associated with a reduction in
nonelective hospital readmissions

Gomes F et al. JAMA Netw Open. 2019. 1;2(11):e1915138.

Figure 2. Forest Plot Comparing Nutritional Intervention vs Control for Nonelective Hospital Readmissions, Stratified by Publication Year

Nutritional
Support Control Favors | Favors Weight,
Study or Subgroup Events Total Events Total RR (95% Cl) Nutritional Support ;| Control %
Trials published until 2014
Gariballa et al,1¢ 2006 65 222 89 223 0.73(0.57-0.95) f i 21.6
Gazzotti et al,17 2003 4 34 3 35 1.37(0.33-5.68) —_— 25
Holyday et al,20 20122 8 67 71 1.06(0.42-2.66) — 5.3
Somanchi et al,39 2011P 8 106 14 83 0.45(0.20-1.02) —a— 6.4
Starke et al,40 2011 17 64 28 61 0.58(0.35-0.94) —— 12.8
Vermeeren et al,3! 2004 4 23 5 24 0.83(0.26-2.73) —a— 3.4
Subtotal (95% CI) 516 497 0.71(0.57-0.87) & 52.0
Total events 106 147
Heterogeneity: 12=0.00, x2=3.57, df=5 (P=.61), /2=0%
Test for overall effect: z=3.26 (P=.001)
Trials published after 2014
Bonilla-Palomas et al,34 2016 6 59 22 61 0.28(0.12-0.65) —— 6.2
Deutz et al,36 2016 79 313 79 309 0.99(0.75-1.29) E 21.1
Schuetz et al,38 2019 89 1015 91 1013 0.98(0.74-1.29) l 20.7
Subtotal (95% CI) 1387 1383 0.78 (0.50-1.22) <> 48.0
Total events 174 192
Heterogeneity: 12=0.11, x2=8.30, df=2 (P=.02), |2=76%
Test for overall effect: z=1.07 (P=.28)
Total (95% CI) 1903 1880 0.76 (0.60-0.96) oS 100
Total events 280 339
Heterogeneity: 12=0.05, 2= 15.24, df=8 (P=.05), [2=48%
Test for overall effect: z=2.27 (P=.02)
Test for subgroup differences: x2=0.17, df=1 (P=.68), [2=0%
O.‘l 1 1‘0 160
RR (95% CI)
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High-Protein Supplementation Beneficial for Patients on

Cancer Treatment?

A Systematic Review and Meta-Analysis

* 35 studies; 3701 patients
e RCTs > 10g protein/serving

(A) 30

N
(6]

N
o
L

Number of studies
> o

]

o

Gastrointestinal Lung
tract

Gynecological Breast

Orsso C, et al. Am J Clin Nutr. 2024;120:1311-1324.

Head and neck Mesothelioma

. Chemotherapy .Surgery . Radiotherapy

Concurrent chemoradiotherapy . TACE

Bladder

Percentage of studies by high-protein
supplementation type

5% 3% 3%

3%

31%
8%

1%

1%

25%

B High-protein ONS
[ Glutamine
WBCAA

I Omega-3 ONS - Arg/Omega-3 ONS
BHMB/Arg/GIn W HMB/Omega-2 ONS
W Arg/GIn/Omega-3 ONS M Arginine

HMB: B-Hydroxy B-Methylbutyric Acid
Arg: Arginine

BCAA: Branched-Chain Amino Acid
Gln: Glutamine



Hospitalization rate \
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Orsso C, et al. Am J Clin Nutr. 2024;120:1311-1324.
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HMB ANTICATABOLIC EFFECTS

™ protein synthesis ¥ protein degradation

GH/IGF-1
axis

Ubiquitin Autophagy-

MTOR system
proteasome lysosome

ANABOLIC SIGNALLING PATHWAYS

GH- Growth Hormone

IGF-1- Insulin-Like Growth Factor 1
Prado et al. J Cachexia Sarcopenia Muscle. 2022;13(3):1623-1641. mTOR- Mechanistic Target of Rapamycin
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Increase in handgrip strength (23.3 +

0.3 kg) compared to the control group
(22.6 £ 0.3 kg), p=0.043.

49% lower mortality rate in older malnourished
patients with cardiac or pulmonary disease (90
days post-hospitalization, receiving ONS)

MORTALITY STRENGTH
12 -
P=0.018 25
10 1 P=0.020
E ]
P=0.049 .
o b - ; -
' Hl
2 i 05
0 , | O
D‘H'jl' 3D Da? ED Dlalj|| ED Baseline to Discharge DISCha;g:;OCZZZ3O. :(;NS getoDay 60 Discharg Day 90
m Control = HP-HMB
N=652

ONS: Oral Nutrition Support - high quality protein, HMB, Vit D

Deutz et al. Clin Nutr. 2016;35(1):18-26.



Unigue Patient Populations may Require
different interventions: ICU

( l

| Healthy

+— +

e >3 x/week
¢ Volitional failure
o Heavier/lighter

| w
+Leucine
[ ]
® o
O’ )
o
>
AA

1.2-1.6 g protein/kg/day
= 0.3-0.5 g/kg meal

> 3 g leucine/meal
Pre-sleep (?)

Frequent (3x/day)
Early mobilization
Multi-modal

With respiratory
therapy

Critically ill } "

+Leucine

[}

o

OQQ
LJ

-

AA

(]

e 1.2-2.0 g protein/kg/day

e Early and enteral

e Hypocaloric

e Bolus feed (?)

e >3 gleucine/bolus (?)

¢ "Ramping" dose strategy (?)

o Greater intakes in burns, trauma,
obesity, and post-surgical patients

e Caution for patients with acute
kidney injury or multiple organ
failure




Emerging Targets and Treatments for muscle

oSS

Myosatellite cells and
regeneration pathways

¢ |GF-1/PI3K/Akt pathway promotes
muscle growth.

e Myostatin/Smad pathway inhibits
muscle growth.

Potential therapeutic approaches:

Myostatin inhibitors, IGF-1 enhancers,

Neuromuscular junction (NM])
maintenance

J Role of Agrin, MuSK, and ACh

receptors in maintaining NM)
Integrity.
J Aging effects: reduced motor

neuron input, NM] fragmentation.

Potential therapeutic approaches:
AchE inhibitors,
NMJ-targeted therapies.

]

Cacciatore S et al. Nutrients. 2024 7;16(19):3271

Mitochondrial dysfunction
and energy enhancement

. Role of PGC-1a and Sirtuins on
mitochondrial biogenesis
. ATP generation.

Potential therapeutic approaches:
Sirtuin activators, NAD+ precursors,
creatine supplementation.

Hydration and
muscle-water balance

e Intracellular vs. extracellular water
balance and muscle strength.
e Aquaporins and ion channels regulate
water transport.

Potential therapeutic approaches:
Proper hydration,
creatine supplementation.

Muscle-microbiome

interaction
. Microbiome composition
e Role of SCFA-producing microbes.
. Impact of inflammation

on muscle health.

Potential therapeutic approaches:
Probiotics, dietary modifications.

Anabolic resistance

s mTOR Pathway has a central role in
muscle protein synthesis.
® |nsulin resistance and Inflammation
contribute to anabolic resistance.

Potential therapeutic approaches:
Protein supplementation,
resistance training.

>



Practicalities: Oral Dysfunction and Dysphagia

* Tooth loss, periodontal disease, salivary decline with aging and
compromise mastication and swallowing heightening malnutrition
and aspiration risk

* Further compromised with sarcopenia and frailty

* Japan has an “oral Hypofunction” insurance category; prompts
early intervention and accountability



Y. Yoshimura et al. / Nutrition 142 (2026) 112959

Triad Approach
o 0 + Progressive resistance exercises
E} D « Aerobic training
@ + Balance and functional training

I A * Individualized exercise prescriptions
* Regular monitoring and adjustments
based on patient progress

Cognitive, psychological, and social
rehabilitation, etc.

Special Consideration
Drug Management

« Rehabilitation pharmacotherapy
- Surveillance for polypharmacy and PIMs

- Optimizing drug regimens Rehabilitation

- Pharmacists participation in

multidisciplinary teams

[ 2.4 Nutrition Oral
4N Support Managementé
+ GLIM-based nutritional diagnosis « Comprehensive oral health evaluations (e.g., OHAT or ROAG)
+ Personalized dietary interventions « Swallowing function assessments (e.g., Water Swallow Test,
+ Adequate protein and micronutrient intake Food Test, tongue pressure)
+ Frequent dietary reassessment * Routine oral hygiene care
» Dietitian-led counseling and education * Professional dental interventions (dentist/dental hygienist
+  Symbiotic supplementation, efc. involvement), efc.

Conceptual Framework of the Triad Approach: Rehabilitation, Nutrition Support, and Oral Management for Older Adults. The triad approach emphasizes cooi
entions across three domains—rehabilitation, nutrition support, and oral management—to enhance functional status, nutritional health, and quality of life
. Rehabilitation includes tailored exercise programs addressing physical aspects. Nutrition support ensures adequate protein-energy and micronutrient inta
rement involves comprehensive oral health assessments and interventions to maintain safe and effective nutritional intake. The effectiveness of this triad is o
rted by careful drug management, as polypharmacy can significantly impact all three components. Abbreviations: GLIM, Global Leadership Initiative on Maln
. Oral Health Assessment Tool, PIMs, Potentially Inappropriate Medications, ROAG, Revised Oral Assessment Guide.



Malnutrition, Sarcopenia, Frailty

* Screening: All should be routinely assessed in high-risk
populations (older adults, chronic disease, hospitalized patients)

* Early intervention can break the cycle
* Nutrition support (eg. high protein diets, Supplements)
* Resistance exercise, physical therapy
* Treat underlying disease
* Multidisciplinary management



Conclusions

* Malnutrition, Sarcopenia and Frailty co-locate

* |dentification of risk with screening may allow opportunities to
break the cycle

* Specific targeted nutrient interventions can have an impact on
outcome

* Multimodal approaches are needed to address malnutrition,
sarcopenia and frailty



Thanks...

* Thanks to Carla Prado for sharing her slides, knowledge and skills
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