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Strategies for Dementia Prevention depends on Underlying Mechanisms 
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Strategies for Dementia Prevention depends on Underlying Mechanisms 

Stroke 

Amyloid in Poststroke Dementia No Dementia 
(HHSRF 0708041; 2010) 

? Same Clinical and 
Hypothesis: Concurrent Alzheimer’s pathology Stroke features 
(e.g., amyloid plaques) is common in and increase risk of Dementia 
New Onset Dementia after Stroke/TIA 

Amyloid PET 2nd Commonest Cause of 
Dementia First in-vivo study using Amyloid PET in Stroke 

n=72: 2/3 new onset dementia vs 1/3 without dementia 

Dr Chi Lai HO 
Department of Nuclear Medicine, Hong Kong Sanatorium and Hospital 

Dr Eric LEUNG 



   
  

   
  

  
        

   

       
              

                                                  

  

  
 

  
       

   
        

  
         

 

  

Strategies for Dementia Prevention depends on Underlying Mechanisms 

Stroke 

Amyloid PET 

Amyloid in Poststroke Dementia No Dementia 
(HHSRF 0708041; 2010) 

? Same Clinical and 
Hypothesis: Concurrent Alzheimer’s pathology Stroke features 
(e.g., amyloid plaques) is common in and increase risk of Dementia 
New Onset Dementia after Stroke/TIA 

2nd Commonest Cause of 
First in-vivo study using Amyloid PET in Stroke Dementia 
n=72: 2/3 new onset dementia vs 1/3 without dementia FLAIR MRI 
Amyloid (A): 30% 8% p=0.032 

A-

A+ (rapid decline over years)
• Concurrent cerebral small vessel disease (SVD) also increases risk of 

dementia and subsequent cognitive decline independent of amyloid 
• Dementia occurs even after TIA/small infarct in subjects harboring 

Amyloid and/or SVD 
(Size and site of stroke lesion were not risk factors) 



   
  

  

  
 

 
       

   
  

    

  
 

 
    

 

   
  

Strategies for Dementia Prevention depends on Underlying Mechanisms 

Stroke 

Amyloid in Poststroke Dementia No Dementia 
(HHSRF 0708041; 2010) 

Insights to Dementia Prevention 
• Vascular insult (e.g., stroke, TIA) hastens dementia 

onset in subjects harboring Alzheimer’s pathology 
• Cerebral SVD also increases risk of cognitive decline 

independent of Alzheimer’s pathology 

• Control of Vascular Risk Factors/Diseases can 
prevent/delay Dementia in Alzheimer’s disease (AD) 

• Detection and Intervention at the Pre-dementia Stage 
of AD and SVD provides the greatest opportunity of 
preventing Dementia 

? Same Clinical and 
Stroke features 

Dementia 

2nd Commonest Cause of 
Dementia 



  

 
       

   
  

    

  
 

 
    

 

   
     

   
      

   
   
   

        

 

Strategies for Dementia Prevention depends on Underlying Mechanisms 

Amyloid in Poststroke Dementia 
(HHSRF 0708041; 2010) 

Insights to Dementia Prevention 
• Vascular insult (e.g., stroke, TIA) hastens dementia 

onset in subjects harboring Alzheimer’s pathology 
• Cerebral SVD also increases risk of cognitive decline 

independent of Alzheimer’s pathology 

Related Publications 
1. Alzheimer’s & Dementia 2015 Jan (IF 21.56) 
2. Alzheimer’s & Dementia 2016 Nov (IF 21.56) 
3. International Journal of Stroke 2021 July (IF 5.179) 
4. Stroke 2015 Nov (IF 6.967) 
5. JAMA 2015 May (IF 56.272) 
6. JAMA 2015 May (IF 56.272) 
7. Nature Reviews Neurology 2017 Mar (IF 42.937) 

• Control of Vascular Risk Factors/Diseases can 
prevent/delay Dementia in Alzheimer’s disease (AD) 

• Detection and Intervention at the Pre-dementia Stage 
of AD and SVD provides the greatest opportunity of 
preventing Dementia 

IF=Impact Factor 



  

     
    

      
   

    
    

        

   
  

 

 
 

Amyloid in Poststroke Dementia
(HHSRF 0708041; 2010)

Strategies for Dementia Prevention depends on Underlying Mechanisms 

Related Publications 
1. Alzheimer’s & Dementia 2015 Jan (IF 21.56) 
2. Alzheimer’s & Dementia 2016 Nov (IF 21.56) 

Neurology 3. International Journal of Stroke 2021 July (IF 5.179) 
4. Stroke 2015 Nov (IF 6.967) 
5. JAMA 2015 May (IF 56.272) 
6. JAMA 2015 May (IF 56.272) 
7. Nature Reviews Neurology 2017 Mar (IF 42.937) 

Dr Lisa AU 

Excellent Research Award 2017 



  

     
    

      
   

    
    

         

   
  

 
       

 
  

   

   
 

 
    

 

 

Strategies for Dementia Prevention depends on Underlying Mechanisms 

Amyloid in Poststroke Dementia 
(HHSRF 0708041; 2010) 

Insights to Dementia Prevention 
• Vascular insult hastens dementia onset in subjects 

harboring Alzheimer’s pathology 
• Cerebral SVD also increases risk of cognitive decline 

independent to Alzheimer’s pathology 

• Control of Vascular Risk Factors / Diseases can 
prevent/delay Dementia in Alzheimer’s disease (AD) 

• Detection and Intervention at the Pre-dementia Stage 
of AD and SVD provides the greatest opportunity of 
preventing Dementia 

Related Publications 
1. Alzheimer’s & Dementia 2015 Jan (IF 21.56) 
2. Alzheimer’s & Dementia 2016 Nov (IF 21.56) 
3. International Journal of Stroke 2021 July (IF 5.179) 
4. Stroke 2015 Nov (IF 6.967) 
5. JAMA 2015 May (IF 56.272) 
6. JAMA 2015 May (IF 56.272) 
7. Nature Reviews Neurology 2017 Mar (IF 42.937) 



 
      

 
  

  

  
 

 
    

 

  
                                          

      

   
 

   
  

 
   

   

      
    

  

Insights to Dementia Prevention
• Vascular insult precipitates Cognitive Decline in

subjects harboring Alzheimer’s pathology
• Cerebral SVD also causes cognitive decline in subjects

with and without Alzheimer’s pathology

• Control of Vascular Risk and Diseases can 
prevent/delay Dementia in Alzheimer’s disease (AD) 

•

Detection of Mild Cognitive Impairment (MCI) in Hong Kong 
Validation of Cognitive Assessment test for Detection of MCI of AD and SVD in Hong Kong Older People 
(HHSRF 06070231; 2008) 

Montreal Cognitive Assessment (MoCA) 

Age & Education 
Norms 

HK-MoCA (10-15 min) HK-MoCA-5 min 

Psychologist, CUHK 
Standard Practice of 
Hospital Authority 

Detection and Intervention at the Pre-dementia Stage 
of AD and SVD provides the greatest opportunity of 
preventing Dementia 

Dr Adrian Wong, Clinical 

Dementia Geriatric Cogn Disorder 2009 August 
J Neurol Neurosurg Psychiatry 2013 May 
Journal of Clinical Experimental Neuropsychology 2015 
Stroke 2015 Dec & Stroke 2015 April 



 
      

 
  

  

  
 

 
    

 

  

 

 

  

 
  

  

Insights to Dementia Prevention
• Vascular insult precipitates Cognitive Decline in

subjects harboring Alzheimer’s pathology
• Cerebral SVD also causes cognitive decline in subjects

with and without Alzheimer’s pathology

• Control of Vascular Risk and Diseases can 
prevent/delay Dementia in Alzheimer’s disease (AD) 

•

Detection of Mild Cognitive Impairment (MCI) in Hong Kong 
CU-MARVEL Study - Cognitive assessment Using Machine LeArning empoweRed VoicE anaLysis Study 
Theme-Based Research Scheme T45-407/19N; 2020 

Cantonese 
Normal subjects 

MCI subjects System Engineering 
and Engineering 
Management , CUHK 

Detection and Intervention at the Pre-dementia Stage 
of AD and SVD provides the greatest opportunity of 
preventing Dementia 

Prof Helen Meng 



       

  

       

    
   
 

       

   
 

 
  

    
   

   

  

  
      

       

     
 

      

 
 
 

AD
Machine Learning Derived Retinal Imaging SVD Biomarkers 

RGC 471911; ITF MRP/037/17X Prof Benny Zee 
School of Public 

Accuracy > 
90% 

Annals of Clinical and Translational Neurology 2019 

Accurate and Affordable Screening Tests for AD and SVD among MCI 

AD SVD 
Machine Learning Derived Retinal Imaging AD Biomarkers (HMRF 04153506; 2017) 

J Neurol Neurosurg 
Psychiatry 2021 

Dr Carol Cheung 
Ophthalmology 

Accuracy 
80-92% 

Dr Lisa AU 
Neurology 

Machine Learning Derived MRI AD Biomarker (HMRF 08190666; 2021) 

Dr KO Ho Dr Shi Lin 

Accuracy 86 % 

Dr Alexander 
Lau, Neurology 

Jan Health 
Transcranial Doppler derived Pulsatility Index (HHSRF 09100131; 2011) 

Aging 2021 May Journal of the Neurological Sciences 2019 August 
(Pilot Results) Neurology and School Imaging and Interventional 

of Biomedical Sciences Radiology 

Negative 
Study 



       

       

   
 

 
  

    

  

 

 

      

    
 

   

   
   

 

  
 
 

 

AD

Early Intervention for AD MCI Stage    
Emerging Strategies for early AD 

AD 1. Multi-domain Life-Style, e.g., Exercise, Diet, Cognitive 
training 

2. Control of Cardiovascular Risk Factors, e.g., 
Aggressive BP control (systolic < 130 mmHg), 

J Neurol Neurosurg (Remarks: Glucagon Like Peptide 1 receptor agonist 
Psychiatry 2021 Confirmatory (GLP-1 RA) in DM) 

Test, e.g., PET 

Accuracy 86 % 3. Medical Nutrition Drink/Supplement (e.g., Fortasyn 
Connect, Omega 3 fatty acids 800 mg docosahexaenoic acid/225 mg 

eicosapentaenoic acid)) 

4. Anti-amyloid, e.g., Aducanumab 
Aging 2021 May 
(Pilot Results) 

Machine Learning Derived Retinal Imaging AD Biomarkers (HMRF 04153506; 2017) 
Accuracy 
80-92% 

Dr Carol Cheung 
Ophthalmology 

Dr Lisa AU 
Neurology 

Machine Learning Derived MRI AD Biomarker (HMRF 08190666; 2021) 

Dr KO Ho Dr Shi Lin 
Imaging and Interventional 
Radiology 

Neurology and School 
of Biomedical Sciences 



      

       

   

    

       
    

 

       

    
   
 

 

     
 

 

SVD 

Early Intervention for SVD at Pre-dementia Stage 
Emerging Strategies 

1. Aerobic Exercise – SVD 
CU-AEROBIC RCT (Aerobic Exercise in OldeR PeOple with 
SuBclinical SporadIc Cerebral SVD) (HMRF 03140936; 2016) 
Alzheimer’s & Dementia – Translational Research & Clinical 
Intervention Dec 2021 

Jan 
Transcranial Doppler derived Pulsatility Index (HHSRF 09100131; 2011) 

Machine Learning Derived Retinal Imaging SVD Biomarkers 

RGC 471911; ITF MRP/037/17X Prof Benny Zee 
School of Public 

Accuracy > 
90% 

Annals of Clinical and Translational Neurology 2019 
Dr Alexander 
Lau, Neurology 

Health 

Negative 
Study 

Journal of the Neurological Sciences 2019 August 



   

    

       
     

  

 

   
   

  
 

  
 

 

 

Early Intervention for SVD at Pre-dementia Stage 
Emerging Strategies 

1. Aerobic Exercise – 
CU-AEROBIC RCT (Aerobic Exercise in OldeR PeOple with 
SuBclinical SporadIc Cerebral SVD) (HMRF 03140936; 2016) 
Alzheimer’s & Dementia – Translational Research & Clinical 
Intervention Dec 2021 

Stable Active 

Declined 

Control 

Vigorous exercise 60 min/session 
x2 session/week for 6 months 

Dr Bonnie Lam 

Dr Adrian Wong 
Prof Margaret Mak Prof Linda Lam Prof Timothy Kwok 
Rehabilitation Sciences, PolyU Psychiatry, CUHK Geriatric, CUHK 



      

       

   

 

         

         

   
  

 

  

       

    
   
 

 

     

  

SVD 
Machine Learning Derived Retinal Imaging SVD Biomarkers 

RGC 471911; ITF MRP/037/17X Prof Benny Zee 
School of Public 

Accuracy > 
90% 

Annals of Clinical and Translational Neurology 

Early Intervention for SVD at Pre-dementia Stage 
Emerging Strategies 

SVD 

1. Aerobic Exercise (HMRF 03140936; 2016) 

2. Aggressive BP Control aiming Systolic BP < 130mmHg 

3. Statins (e.g., ROCAS/Regression of Cerebral Artery Stenosis Study ) 
Dr Alexander 
Lau, Neurology 

2019 Jan Health4. B Vitamins (GRF CU04317; 2004) (2 mg folic/25 mg B6,/0.5 mg B12) 
Transcranial Doppler derived Pulsatility Index (HHSRF 09100131; 2011) 

5. Avoid Cilostazol (Anti-thrombotic) (GRF CHUK 14111414) – 

Dr Bonaventure Ip 

worsens cognition 

Journal of the Neurological Sciences 2019 August 

Negative 
Study 

Nature Reviews Disease 
2018 



 

 

   
  

Cognitive Function 

Normal 

Mild 

Severe 

Strategies for Dementia Prevention 
Early AD/SVD 

Normal cognition 

Mild Cognitive 
Impairment (MCI) 

Dementia 
(i.e., severe 
cognitive 
impairment) 

Stroke/TIA 

Amyloid in Poststroke Dementia 
(HHSRF 0708041; 2010) 

4 5 6 Years 0 1 2 3 



 

 
  

   
Strategies for Dementia Prevention 

Early AD/SVD Primary Prevention of Stroke & Dementia 
Cognitive Function 

Secondary Prevention by 
Early/Easy Screening of Normal Normal cognition 
Subclinical/Mildly Symptomatic Subjects 

&Mild Cognitive 
Mild Impairment (MCI) 

Severe Dementia 
(i.e., severe 
cognitive 
impairment) 

Early Aggressive Intervention 

4 5 6 Years 0 1 2 3 
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Strategies for Dementia Prevention 

3000 copies freely distributed to Older 
People via network of NGOs 
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