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Rundown

Case sharing

Burden of DM in older population in HK

What are Geriatric Giants?

DM + cognitive impairment

DM + depression

DM + sarcopenia and frailty

DM + falls and fractures

DM + polypharmacy

Take home message



Madam Y

• F89

• Education – primary school level

• Live with son who needs to go to work

• Daytime alone

• Known DM, HT, hyperlipidemia for 30 yrs Fu private Dr

• Recently noticed cognitive impairment, started Aricept 5 mg 
nocte and mirtazapine 15 mg nocte for 3 months by private Dr



Drug list: 

Glimeperide 2 mg daily

Metformin 1 g bd

Glargine 20 unit nocte

Amlodipine 10 mg daily 

Telmisartan 40 mg daily

Crestor 10 mg daily

Ezetimibe 10 mg daily

Aricept (donepezil) 5 mg nocte

Mirtazapine 15 mg nocte



Notice recurrent episode of lethargy, confusion and unresponsiveness over 3 months

Repeated falls at home due to weakness of legs

Increased frailty with decreased IADL ability, just managed the BADL

Fluctuation in food intake

With progressive cognitive decline reported by caregivers

Son noticed that if he gave her Coca Cola, she will be less confused and lethargic

Son performed hstix once for her when lethargic – Hstix = 3



Attended memory clinic new case

• MoCA 10/30  <7th percentile

• Disorientation to time, place, 

• Impaired delay recall

• Poor spatial orientation

• Not depressed (GDS 3/15)

• Moderately Frail – CFS 5/9

• BMI 18

• Loss of calf muscle 

• No BPSD

• Blood tests:  GFR 45

• TFT, B12 Folate normal

• VDRL -ve

• HBA1c 6%

• 25(OH)D = 25 nmol/L (N ≥ 30 nmo/L)*

• CTB cerebral atrophy, small vessel 
disease

* Luk JKH, Chan DKY, AJGG 2024



Working diagnoses

• Recurrent hypoglycemia due to aggressive glycemia control
• HBA1c 6%
• Glimepiride (renal clearance, prolonged half-life)
• Mismatch insulin dosage and oral intake

• Alzheimer’s disease*
• Worsening of dementia due to repeated hypoglycemia which exacerbated neuronal damage in a 

vulnerable brain

• Polypharmacy

• Falls

• Frailty and sarcopenia**

• Low BMI

• Vitamin D deficiency

*Lam K, Chan WSY, Luk JKH, Leung AYM. Assessment and diagnosis of 
dementia: a review for primary healthcare professionals.  HK Med J 
2019

**Luk JKH, Chan DKY. Frailty and sarcopenia—from theory to practice 
HK Med J 2022



Management 

Discontinue glimerpiride

Off glargine, change to insulin degludec (Tresiba) 8 units nocte and further titrate

Switch to DDP-4 inhibitor (sitagliptin) which has less hypoglycemia

Reduce metformin to 500 mg bd

New target – 7.5%

Caregiver education to recognize hypoglycemia atypical presentation in elderly

Off Aricept, replace with memantine 5 mg daily and titrate up

Replace vitamin D2  1000 IU daily



Management

Refer GDH for rehabilitation (balance exercise, sarcopenic program 
with resistance exercise)

DM monitoring in GDH with titration of insulin

Dietitian consultation – DM and sarcopenic diet

Reassess 16 weeks with HBA1c recheck



At 16 weeks 
FU

Appetite improved

HBA1c raised to 7.4%

No further hypoglycemic episode

No more falls

Less lethargic, reduced agitation

Cognitive function slightly improved

Increased functional state and walking speed



DM Burden in Older 
People (CHP 2025)
• 8.5% people in HK have DM

• Prevalence range from 2% in <35 
to >20% age >65

• Major cause of morbidity and 
mortality in Hong Kong



Issues of older people

Multiple 
comorbidities, 

psychological and 
social problems

Functional and 
physiological 

capacities diminished

Cognitive 
dysfunction 
pronounced

Polypharmacy and 
adverse drug 
complications 

common

Atypical presentation 
of illnesses e.g. 

presented as 
delirium, falls

Frailty and 
sarcopenia 

Nutrition and 
swallowing problems

EoL issues including 
Advance Medical 
Directive (AMD)

Lack of evidence-
based medicine for 

age >75
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2022 Introduction to Geriatric Giants 15

Elderly Abuse
EOL

Prof Bernard Isaacs



DM and 
Cognitive 
Function



Dementia Prevalence Increases with Age
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1. Hypothyroidism

2. Pseudo-dementia

3. Vit B12 def

4. PDD

5. Alcoholic dementia

6. CJD

7. Neurosyphilis

15%

10%

60%

10%



Pathogenesis of AD 

• β amyloid plaques (extracellular)

• Neurofibrillary tangles (pTau) (intracellular)

Loss of neuronal synapses, neuronal death and  cognitive impairment
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Huge burden to society and health system



MoCA ©

22

Screening tests

AMT

HK - MoCA

Clock drawing



New plasma biomarkers : p Tau 217

• Plasma p Tau 217 able to differentiate AD from other neurodegenerative disorders

• It also predicts the development of AD in future amongst asymptomatic and MCI 
patients

23



Lecanemab

24



30% slowing of 
cognitive decline

translating into 5 to 6 
months of  life in a 

better cognitive state 
(buy time)

Lecanemab
(Clinical Dementia Rating-Sum of the Boxes scale)
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Categories Pathologies 

Subcortical大腦皮質下

~ 50-70%

Small vessel disease 

Cortical 大腦皮質

  ~  10-20%  

Large vessel infarcts

Strategic重要地方

  ~  5-10%

e.g. thalamic lesions, inferior medial temporal lobe, association 

areas (e.g. angular gyrus)  

Others

  ~  5-10%

hemorrhagic stroke, 

Mixed Dementia

混合性癡呆

~ 40% of dementia 

Concurrent dementing illness, e.g. AD 

Vascular Cognitive Impairment (VCI)

26

患病年期

阿氏痴
呆症

血管性
痴呆症

心智
功能



Dementia and DM

Cognitive dysfunction 
Patients with diabetes are at 
increased risk for dementia. 

1.5x risk of decline in 
cognitive function 

1.5x  risk Alzheimer’s disease

2.5x risk for vascular 
dementia



Proposed mechanism of the 
relationship between DM and 
cognitive dysfunction

• Hyperglycemia leads to oxidative stress, 
inflammation, endothelial dysfunction 

• Insulin resistance in the brain leads to amyloid 
deposition and tau phosphorylation

• Repeated hypoglycemia leads to brain cell lost and 
cognitive dysfunction





• AD and DM share similar pathology: insulin resistance, neuroinflammation, 
oxidative stress, mitochondrial dysfunction and metabolic syndrome.

• Beta-amyloid and tau protein accumulate in DM and AD brains.

• Studies suggesting AD as a metabolic disease in the brain (type 3 diabetes).



J or U -shaped association

• Observational studies support a J-shaped association between HBA1C 
and dementia incidence

• A HBA1c level of around 7% seems to be associated with a lower dementia 
risk







Vicious cycle of 
hypoglycemia

Damage 
brain

Cognitive 
dysfx

Failed to 
manage 

DM

Failed to 
reckon 
hypo

Hypo

Hypoglycemia damages 
the brain, decreases 

one’s ability to manage 
DM or recognize 

hypoglycemic symptom, 
increased risk of 

hypoglycemia that 
further impairs cognitive 

function



Challenges in diabetes self management 
and poor glycemic control as a cause of 
cognitive decline, could contribute to the 
steeper increase in HbA1c in those with 
mild dementia. 

In contrast, declining HbA1c trajectory in 
those with moderate-severe dementia 
may be due to weight loss and/or frailty, 
which are more common in dementia, 
particularly in its later stages.

HBA1c

HBA1c
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• A meta-analysis of longitudinal studies showed that DM increased the 
risk of MCI by 21%. 

• Data from large population studies suggest that chronic 
hyperglycemia is a risk for cognitive impairment in DM



Continuous glucose monitoring (CGM)

• Patient benefits include improvement in A1C, reductions in hypoglycemia 
and glycemic variability, and greater treatment satisfaction and improved 
sense of mental well-being

• Real time data can be transferred to nurses and doctors

• Warn patient if hypoglycemia occurs with alarm

• Enable easier adjustment of insulin

• Drawbacks – cost (HKD >550 for a sensor – 15 days)







CGM and 
Dementia

Community-based studies in T2DM-dementia 
using CGM show potential for better 
management of T2DM 

The CGM has a significant potential impact to 
reduce cognitive impairment and dementia 
risk via improving diabetes management. 

More studies are needed



Amyloid-related imaging abnormalities (ARIA) in 
Lecanemab treatment

van Dyck CH, et al. Lecanemab in Early Alzheimer's Disease. N Engl J Med. 2023 Jan 5;388(1):9-21.

DM has been
studied as a
Risk factor for 
ARIA but no
Conclusion yet



DM and lecanemab 
treatment for AD

• No contraindication if patient has DM

• However, indirectly, DM can have higher 
chance of stroke, TIA which are 
contraindications for lecanemab

• DM patients have higher chance of 
coronary heart disease and AF (patient 
on anticoagulant is contraindicated for 
lecanemab treatment)

• DM not risk factor for ARIA E or ARIA H 
(ApoE 4 is the risk factor)



Implications in clinical practice 

• Assessment for cognitive impairment is recommended in older adults 
with DM

• In particular, those with repeated hypoglycemia, wide glucose excursions, and 
deterioration in glycemic control can be tell tale signs of cognitive impairment 

• Annual assessment of cognitive function is also suggested



DM and 
depression

Depression – a never-ending spiral

45



Bidirectional association between DM and depression

DM as a risk factor for depression

• Depression more common in patients with 
DM

Depression as a risk factor for DM

• Depression increased the risk of DM by 
60%

Dementia

Depression



Epidemiology

The prevalence of depression was significantly higher in patients 
with DM compared with those without (17.6 vs. 9.8%). (Badescu SV 
et al.  J Med Life 2016)

The prevalence of depression was higher in females with diabetes 
(27%) compared with males (18%) (Anderson RJ et al Diabetes Care 
2001)

Depression is associated 1.5- to 2.6-fold increase of mortality 
among individuals with DM (Sartorius N. 2018)



Share of common pathophysiology mechanisms between DM 
and depression (Badescu SV et al.  J Medicine and Life 2016)

• Genetic factors

• Low socioeconomic status 

• Maladaptive behavior, poor 
sleep, lack of exercise, poor diet, 
obesity

• Chronic stress – increase level of 
cortisol, adrenalin and nor-
adrenalin; induces immune 
dysfunction

DM

Depression



Complex bidirectional relationship between depression and type 2 DM 
(viscous cycle) 

Depression

Maladaptive 
behavior e.g. 

smoking, lack of 
exercise

DM

DM complications, 
decreased 

function, VCI 



The consequences of DM with depression
(Markowitz S et al Psychosomatics 2011)

Patient with DM who are depressed have increased:

Mortality

Cardiac events

Hospitalization

DM related complications

Functional impairment

Health care cost



Implications 
in clinical 
practice

• Having depression increases the risk of DM.  

• Having depression decreases individuals’ 
ability to successfully self-manage DM and 
increases likelihood for poor DM outcomes.

• Screen all DM older patients for depression

• Treat depression with priority – 
• Depressive symptoms improve in 2 to 4 weeks

• Facilitate better glycemic control (patient more 
compliant to DM treatments)

• Avoiding downstream adverse outcomes 

(Patrak F et al. Lancet Diabetes Endocrinol 2015)



Geriatric 
Depression 
Scale-15

•92% sensitivity

•89% specificity

Sheikh JI, Yesavage JA.  

Clin Gerontol  1986; 5: 165-

173
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Management-
holistic approach

53

A comprehensive approach will improve 
patients' physical and psychological well-being

Physician role

• Education of patients (cognitive dysfunction)**

• Psychological intervention (cognitive dysfunction)**

• Prescription of medications

• SSRI, bupropion

• Systematic follow-up

• Appropriate use of specialists and resources

Social interventions (poor social support in 
older people)**

psychoanalytic psychotherapy 

** obstacles in older people



DM and 
Sarcopenia
肌少症 

Luk JKH, Chan DKY. Frailty and sarcopenia—
from theory to practice HKMJ 2022



Definitions - European Working Group on Sarcopenia 
in Older People (EWGSOP)

55

A syndrome characterized by progressive and generalized 
loss of skeletal muscle mass and strength with a risk of 
adverse outcomes such as physical disability, poor quality 
of life and high mortality.

This definition supported by Asian Working Group on 
Sarcopenia (AWGS)
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• Low muscle strength
• Handgrip strength <28 kg for men and <18 kg for women; 

• Low physical performance
• 6-m walk <1.0 m/s, Short Physical Performance Battery score ≤9, or 5-time chair stand 

test ≥12 seconds. 

• Muscle mass (skeletal mass index)
• DXA, <7.0 kg/m2 in men and <5.4 kg/m2 in women; Bioimpedance, <7.0 

kg/m2 in men and <5.7 kg/m2 in women.

57



Epidemiology of 
sarcopenia 
(prevalence) 

Australia (EWGSOP 
criteria) ≥65 

6.4% in men, 9.3% in 
women

China (AWGS criteria) 
≥65 

26.2% in men, 33.6% 
in women

Hong Kong (EWGSOP 
criteria) ≥65

9%
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Pathophysiology

59

Imbalance between muscle 
protein anabolism and catabolism 
leading to overall loss of skeletal 
muscle

Reduce type II fibre with 
transition of type II (Fast-twitch 
muscle fibres) to type I fibre 
(Slow-twitch muscle fibres)

Intramuscular and intermuscular 
fat infiltration (myosteatosis)



Screening 
tool – SARC – F
High specificity but
low sensitivity
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Resistance exercise

• Resistance exercise improves 

• Muscle strength

• Muscle mass

• Balance 

Sayer AA et al 2013
Alfonso J C-J et al 201961



Nutrition - Protein and caloric 
supplementation

• Better to couple with resistance exercise 
(Tieland et al)

• Protein 

• ESCEO (European Society for Clinical and 
Economic Aspects of Osteoporosis and 
osteoarthritis) recommends intake of 1 to 
1.2g/kg BW per day

• Before or after exercise – no difference

• Supplementation with leucine and HMB

62



DM and 
Sarcopenia

• DM accelerates the decline of muscle mass and function 

• Loss of muscle increase chance of DM



Biochemical Mechanisms Underlying 
Impaired Glucose Regulation and 
Muscle Dysfunction

Insulin resistance in skeletal muscle are associated with

• mitochondrial dysfunction

• fat accumulation

• intramyocellular lipid deposition

• muscle inflammation

• oxidative stress



Sarcopenic obesity
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Frailty

• A biological syndrome of decreased 
reserve and resistant to stressors, 
resulting from cumulative decline 
across multiple physiologic systems, 
and causing vulnerability to adverse 
outcomes 

• (Fried et al 2001; Buchner DM et al 
1992; Hamerman D 1999)

66

Luk JKH, Chan DKY. Frailty and sarcopenia—
from theory to practice HKMJ 2022



Epidemiology

• Prevalence varies depend on definition

• US (Collard RM et al.  JAGS 2012;60:1487-92)
• 9.9% for frailty (Fried scale)

• Asia-Pacific Region
• 3.5-27%

• HK (Lee JS et al JAMDA 2014;15:281-286)
• 7.9% for frailty

Frailty more common in older woman

67



Consequences of frailty

• Associated with adverse outcomes: 
• Falls

• Disability

• Hospitalization / readmission

• Institutionalization

• Death 

• Health care expenses around US 4000 over 3 months for 
older adults with frailty (5X cost for non-frail adults）

68



Biological 
underpinnings of 

frailty are 
multifactorial

• A proinflammatory state (Walston J, 2002)

• Sarcopenia (Ferrucci L, 2002)

• Anemia (Chaves PH, 2005)

• Relative deficiencies in androgens (DHEAS) (Leng SX et al 2004)

• Decreased growth hormone and IGF-1 (Chu LW et al 2001; Nass R et al 
2002)

• Excess exposure to catabolic hormones (cortisol) (Varadhan R et al 
2008)

• Insulin resistance (Barzilay JI, 2007)

• Compromised altered immune function (Yao X, 2011)

• Micronutrient deficiencies and oxidative stress (Semba RD, 2007)

• Decreased 25(OH) vitamin D levels (Pabst G et al 2015)

• Chronic CMV infection (Wang GC et al 2010)

• Dysregulation of autonomic nervous system (Varadhan R et al 2009)
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CLINICAL FRAILTY SCALE BY ROCKWOOD (5 MIN)
Using in geriatric inpatient, GDH, SOPD, ICDS, GaFD, CGAT EOL services in HKWC
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British Journal of General Practice
Jan 2019



DM and Frailty

• DM is implicated in the development of frailty. 

• Hyperglycemia is linked with incident frailty

• HBA1c are associated with frailty severity

• Recent meta-analysis : prevalence of frailty in older adults with DM 20%*

• Vascular complications from type 2 DM are also associated with physical and 
cognitive decline

• It is less clear if frailty leads to DM

• Frailty in DM associated with worse outcomes – death, hospitalization, A&E visits**

* Kong LN et al: Int J Nuts Stud 2021

** Li CL et al.  Clin Interv Aging 2018



Frailty in DM associated with increased mortality 
(Study in HKWC) 
Whitney Ip et al 



2 important points for DM 
management in frail elderly

Detecting frailty in older 
people with DM is 
important to target 

interventions that reduce 
functional decline and risk 

of disability

Personalized  management 
for HBA1c target in frail 

elderly with emphasis on 
avoiding hypoglycemia



Personalized management 
for HBA1C target in frail 
elderly

• In general, a strict glycemic goal of ≤7%, or 7-
7.5%7 is appropriate for elderly people who 
are independent and without major 
comorbidities to minimize vascular 
complications. (largely based on expert 
opinion)



U shape curve in older people

• A U-shaped association between HbA1c and mortality where HbA1c of about 
7.5% had the lowest hazard ratio, supporting a slightly higher targeted goal in 
the elderly population.

• HbA1c goal to >9% is not recommended as the risk of developing acute 
hyperglycemic complications will increase. 



Intensive therapy not be suitable for frail elderly

Intensive therapy was associated with 2x to 3x  hypoglycemic episodes

It takes >5 years for intensive glycaemic control to achieve microvascular benefit and >10 to 
20 years for macrovascular benefit.

For patients with limited life expectancy and multiple co-morbidities, the adverse effects > 
benefits.

(Nguyen TN et al. Diabetes Care 2021;  Niznik JD et al.  Diabetes care 2022





DM and Falls

Luk JKH, TY Chan, Chan DKY. Falls prevention in the elderly: translating evidence into practice HKMJ 2015



Mnemonic (A E I O U, A B B C C C) of risk or precipitating factors for falls (A is 
shared between vowels and ABC)

Adopted from Chan’s Practical Geriatrics, 2nd Edition

Frail older 
people with 
DM



Medication review and 
minimization
• The risk of falls increases with the 

no of medications prescribed

• Especially: 
• Psychoactive drugs e.g. 

Benzodiazipine, phenothiazines, 
tricyclic antidepressants

• Codeine
• Diuretics
• Antihistamines
• Anti-hypertensive
• DM medications



DM 
increases 
Fall risks

• Sarcopenia

• Frailty

• Cognitive impairment

• Hypoglycemia

• Peripheral neuropathy 

• DM amyotrophy

• DM myopathy

• Unstable bladder with urge incontinence

• Poor vision (DMR, Cataract)

• Polypharmacy

• Specific drug side effect e.g. diuretics, psych med, 
gabapentin for neurogenic pain etc



Osteoporosis 
and DM

• DM associates with osteoporosis and low-impact fractures. 

• DM aggravates osteopenia and osteoporosis



DM drugs 
and 

osteoporosis

OHA that may benefits bone

• Metformin-treated rats showed positive 
effects of metformin on osteoblast 
differentiation and function 

• Glimepiride has been shown to 
stimulate proliferation and 
differentiation of primary rat 
osteoblasts in vitro

OHA that may harm bone

• Thiazolidinediones antidiabetic drugs, 
such as rosiglitazone, may contribute to 
bone loss and fracture



Pioglitazone 

Treatment of patients with prediabetes or T2DM with for up to 3 years 
was associated with decreased BMD at the level of the lumbar spine. 

The loss of bone is more severe in 
women than in men

Ann V. Schwartz et al. J Clin Endocrinol 
Metab. 2006 September ; 91(9): 3349–
3354.

No conclusion if adding vitamin D to piogliotazone can help bone 
health in Vit D replete people.



DM and polypharmacy



Polypharmacy

• The regular use of 5 or more medications

• Polypharmacy linked to poor outcomes e.g. falls, hospitalizations, 
frailty etc

• A recent meta-analysis found 64% older patients with DM have 
polypharmacy (Quinones et al.  J Gen Intern Med 2019)

• Associated with poor DM control

• Hypoglycemia

• Falls

• Hospitalization

• Death
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Take home message – Comprehensive 
Geriatric Assessment (CGA)

Complex interactions between DM and geriatric syndromes

Screening for dementia, depression, frailty, sarcopenia and polypharmacy

Early intervention of geriatric syndromes can mitigate adverse outcomes 
downstream, fostering better glycemic control

Personalized approach in setting HbA1c target, especially those who are very 
old and frail



Thank You
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