Sarcopenia and Frailty 
  
	Name 
	Definition 
	Epidemiology
	Aetiology 
	Diagnosis 
	Management 

	Sarcopenia 
	Age-related quantitative and qualitative change in skeletal muscle, in which muscle strength and muscle mass are decreased

EWGSOP definition for sarcopenia: 
Generalized loss of muscle mass associated with Reduced muscle strength, function and performance. 

Sarcopenic obesity
- Poorly recognized, lack of standardized criteria. 
- More than just Sarcopenia+ obesity 
- more related to cardio-metabolic and functional abnormalities 
- Greater mortality, morbidity risk 
- Risk factors for 
(Metabolic syndrome, Functional decline, atherosclerosis, arterial stiffness in sarcopenia, arterial stiffness) 
	1-29% in community
33% residents in aged care facility 

Double mortality risk 
Triple fall risk 

Sarcopenic obesity
NHANES survey
M 27% 
F 19% 
	- Atrophy of muscle due to aging
(- muscle fiber: ↓No, size
 - Fiber type: fast-to-slow fiber shift 
- Myofilaments: ↓single fiber maximal force, myosin protein content and function, ↓elasticity) 
- Mitochondria: ↓No, ↓ enzyme content
- Adipocyte infiltration: ↑inter- and intra-muscular adipose tissue 
- Excitation- contraction coupling: disruption or uncoupling, deficits in Ca release
- Satellite cells: ↓No, less response to injury) 
- ↓testosterone, growth H. Insulin resistance
- Disuse: prolonged immobility, 
- Nutritional deficiencies 
-  Chronic dx 
   a) Thyrotoxicosis, glucocorticoid excess, insulin resistance) 
  b)  malignancy, 
  c)   inflammatory condition,
  d)  organ failure 
	1. Low Skeletal Muscle mass index (SMI): 
 Total muscle mass/ height2 (
 SMI < 2 SD from peak),
- DXA 
- bioelectrical impedance analysis 
- Anthropometric measurement

2. Reduced muscle strength: <20% target population group
- hand dynamometer, 
- Leg extension power 
- PEFR 

3. Reduced muscle function
- timed up- and-Go test 
- short physical performance battery test (SPPB) 
- Chair rise test, 
- gait speed 

	Exercise intervention 
(Resistance training has moderate benefit) 
Nutritional supplement
  - Protein: 1.2-1.5g/kg body weight /day
  70kg person= 105g daily
  -Amino acid supplement
  - Multinutrient supplement
  - Vit D

Future targes
- stimulation of the androgen receptor (testosterone replacement, selective testosterone receptor modulator) 
- Myostatin: TGF beta superfamily of cytokins 
- Antibodies against the myostatin / downstream receptor 

	Frailty 
	- Is an unstable disability with
Multisystem reduction in physiological reserve 

 vulnerable to external stressors and 
 increasing risk of disability and death 

	-Prevalence increasing with aging

-10-15% community dwelling older individuals
- 50% in nursing homes 

Prognosis
1.8 x ↑fall risk 
1.2 x ↑hospitalization
3.5x ↑ institutionalization
2x death risk 
 
Clinical implications 
↑ OT complications
↑Post OT mortality

Frailty associated with 
1. Maori
2. Lower socioeconomic status 
3. Renting
4. Social isolation
5. Lack of dentist/doctor care.
	Gradual decrease  aging
Accelerated decrease  frailty 
* Determined by 
   1) genetics, 
   2) environmental factors +    
   3) epigenetic mechanisms 

* Cumulative molecular and cellular damage during aging failed homoeostatic balance  reduced physiological reserve in
-    brain 
-    endocrine system
-    immune system
-    skeletal muscle (sarcopenia) 
-    Cardiovascular 
-    Respiratory
 -   Renal
* Aggravated by physical inactivity +/- nutritional factors 
 frailty. 
Outcome:
Fall, delirium, fluctuating disability
↑care needs, admission, institutionalization rate 

	Physical phenotype
Fried’s criteria (3/5 criteria) 
1 unintentional weight loss
2 low muscle strength (Grip)
3 slow walking speed
4 low physical activities 
5 Feeling exhausted/ Low energy 

Consequence of accumulation of deficits 
Frailty index (Rockwell group) 
Accumulate deficits across multiple domains
- Physical function
- ADLS
- Chronic medical conditions
- Psychological and cognitive, social constructs 

Clinical Frail Scale(simple version of above) 
Morley’s FRAIL scale (simple 5 domain scr)  
PRISMA-7 Questionnaire
	Goal: 
1) Early detection of frailty and severity
2) Reduction of prevalence or severity of frailty 

* Assessment of unmet needs
* Assessment of cognition/mental health/ delirium prevention 
* Goal setting and advanced care planning (ACP) 
(Provide comprehensive geriatric assessment  more likely to return home)

1. Exercise: resistance and aerobic exercise improve markers of frailty. 
2. Nutritional support: caloric, protein 
3. Vit D supplement
4. Reduction of polypharmacy
5. Frailty-centric model of care(Public health , individual health maintenance programmes) 
6. Meds: ACEi (improve structure and biochemical function of skeletal muscle) 
 Testosterone (improves muscle strength) 
IGFs
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	Paget’s disease 
	 A common disease characterized by focal areas of increased bone turnover (New soft bone replaces normal bone), affecting one or several bones throughout the skeleton. 

Cause: unknown
- Genetic factors (FHx 15%)
- environmental trigger: low Ca, Vit D intake, zoonotic infection, viral infection, toxin exposure 










Bone turnover marker Marker 
Resorption
* serum C- and N telopeptides of type I collagen (urine) 
  
* Formation
* PINP: Pro-collagen type I peptide 
* Bone specific ALP
* Osteocalcin
* C- and N-terminal pro-peptides of type I collagen 

	1-2% over 55y.o (rare<50)

Increase with age 

Affected bones: 
 (Pelvis, femur, lumbar, skull, tibia) 

	Microscopic 
1. ↑osteoclasts number, size, multi-nucleated, contain characteristic nuclear inclusion bodies 
2. Osteoclast precursors : hypersensitive to factors stimulate their differentiation into mature osteoclasts (incl  RANKL and 1.25-(OH)2D3)
3. Increased Osteoblast activity 

Macroscopic 
- ↑ osteoclastic bone resorption
-  marrow fibrosis
- ↑vascularity of bone 
 Mosaic appearance (mixture of woven and lamellar bone) 

 Rapid rate of bone turnver -  ↑disorganized bone formation (Reduced mechanical strength)
 deformities, pathological fractures 
	Common asymptomatic (95%) 
1. Bone Pain
(Improvement with bisphosphonate) 
2 Bone deformity (pseudo-fracture): feature of advanced PD
3 Pathological fracture 
4 Osteoarthritis 
5. spinal stenosis
Nerve root compression (Deafness)

Rare
Hypercalcaemia, 
hydrocephalus, 
cardiac failure, 
osteosarcoma 

Raised ALP (99%, often very high) 
Raised PINP, 
N-telopeptide of type 1 collagen in urine (high bone turn over) 

Ca, PO4: normal . 

X ray: 
-Thickened (sclerotic ), coarse cortical bone, 
- localized osteoporosis (Osteoporosis circumscripta) 
Bone scan: useful to locate  
MRI CT: help differentiate malignant transformation
- investigate for occult/ partial fracture

	Goal
- Pain management 
- Fracture Mx
- Nerve root compression Mx

Antiresorptive therapy 
Bisphosphonates (1st line): 
(Inhibit osteoclast activity, promote osteoclast apoptosis) 
- Zoledronate 5mg IV + VitD 
(avoid in partial fracture in wt bearing area)
- oral risedronate + Vit D 

Calcitonin: (inhibit osteoclastic bone resorption)

Other supportive 
Analgesia,
acupuncture, 
PT, hydrotherapy, TENS
Oral Vit D , Ca 
Surgery  


Monitoring disease activity and effects of treatment 
-Measure ALP
- Bone turnover markers 



