Evidence-based prevention of Alzheimer's disease:

systematic review and meta-analysis

of 243 observational prospective studies and 153

randomised controlled trials




» The past few decades have witnessed great global efforts in updating and

upgrading the evidence on how to prevent Alzheimer’s disease



Two types of studies:

Observational prospective studies (OPSs)

which describe temporal relationships
with potential causal links and often use
large samples recruited from community

dwellers

Randomised controlled trials (RCTs)

which possess strong internal validity to
infer causality by testing the effects of

speciﬁc interventions on the incidence of
AD.
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Inclusion :

Ops
» An OPS exploring the association
between potentially modifiable

exposures at baseline and incident AD

independently diagnosed according to
NINCDS-ADRDA criteria

RCT

» ARCT targeting the impact of modifiable risk
factors on the incidence of AD or AD-related
clinical endpoints (dementia or cognitive

impairment)




Level of evidence

: s Observational prospective study (OPS)
Directness Credibility 6 0r /A% or At Aot i S/p
G or G/A+ or At Al Al Al
Alzheimer’s disease (AD) A+/- or A- A2 B B
: . §/P or not suitable for RCT Ad B C
Randomized controlled trial (RCT) 01 /A or A 0 3 3
Dementia/Cognitive impairment (CI) A+/-or A- A3 B B
§/P or not suitable for RCT A4 B C
LEVELA LEVEL B LEVELC *

o LEVEL A1: moderate-to-high level (G or G/A+ or A#) of evidence from RCT,
irrespective of evidence from OPS

o LEVEL A2: moderate-to-high level evidence from OPS & low-to-moderate level
(At/- or A-) of evidence from RCT with AD as endpoint or moderate-to-high level of
evidence from RCT with dementia/Cl as endpoint

o LEVEL A3: moderate-to-high level evidence from OPS & low-to-moderate level of
evidence from RCT with dementia/Cl as endpoint

¢ LEVEL A4: moderate-to-high level evidence from OPS & weak (S/P) or no evidence
from RCT.

CIASS Il (WEAK): Benefit ~ Risk or uncertain risk

o Situations located between Level A and

Level C (it is more complex and thus no
further classification is conducted.)

Class (STRENGTH) of suggestions

o Credibility of evidence is weak (SIP)
for both OPS and RCT, irrespective of
the endpoint.

=¥

CLASS Il (NOT SUGGESTED): Risk >> Benefit __\|



> Meta-analyses were conducted for 134 risk factors.

P Atotal of 43 factors showed significant associations with the risk of AD,

> Among which 80% were identified as significantly modifying the risk by at least
25%



P Eight risk factors (diabetes, orthostatic hypotension, hypertension in midlife,

head trauma, stress, depression, midlife obesity and coronary artery bypass

grafting (CABG) surgery)

P three protective factors (cognitive activity, increased BMI in late life and

education) were rated with moderate-to- high level credibility



P 20 factors were rated at a low-to- moderate level and 12 were rated at a

very low level
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» RCTs: 29 meta-analyses covering 11 interventions were conducted.

P Three interventions, including total homocysteine (tHcy)-lowering
treatment (using folic acid, vitamin B12 and vitamin B6), cocoa flavanol and
physical activity showed significant associations with AD or cognitive

endpoints.



P Only five meta-analyses (involving acetylcholinesterase inhibitor,

antihypertensive treatment, non-steroidal anti-inflammatory drugs
(NSAIDs), hormone replacement therapy and ginkgo biloba) examined

associations with AD



Class | suggestions were for 19 factors:

P 10 factors with Level A evidence (cognitive activity,
hyperhomocysteinaemia, increased BMI in late life, depression, stress,
diabetes, head trauma, hypertension in midlife, orthostatic hypotension and

education)

P Nine factors with Level B evidence (obesity in midlife, weight loss in late life,

physical exercise, smoking, sleep, CVD, frailty, atrial fibrillation and vitamin
C)



P Two factors were not recommended (Class Ill): oestrogen replacement

therapy (Level A) and acetylcholinesterase inhibitors (Level B)

P Six factors (diastolic blood pressure management, NSAID use, social
activity, osteoporosis, pesticide exposure and silicon from drinking water)
were rated as Level C low-strength evidence, with the recommendation that

their relationships with AD be confirmed in future studies



Table 1

Guideline for prevention of AD: preliminary clinical suggestions™

Factors/interventions Suggestion

Lifestyle

BMI and weight »  Adults aged <65 years should maintain or lose weight through an appropriate balance of physical activity, caloric intake and formal behavioural programmes

management when indicated to maintain'achieve a EMI between 18.5 and 24.9kg/m” (Class I, foval B)

=  Adulis aged =65 years should not to be too skinny (Jass [, ovelAd)
»  Adults aged »&5 years with a trend of weight koss should be dosely monitored for their cognitive status ((ass [, Lovel £)

Physical exercise = Individuals, especially those aged =65 years, should stick to regular physical exercise (Class ), Leval B*)

Coqgnitive activity = Mentally stimulating activities should be encouraged, such as reading, playing chess, etc (Class |, Level A4)

Smoking = People should not smoke and should avoid environmental tobacco smoke. Coounselling, nicotine replacement and other pharmacotherapy as indicated
should be provided in conjunction with a behavioural programme or formal smoking cessation programme ((Jass [, Lewvel )

Slesp » Get sufficient and good quality sleep and consult a doctor or receive treatment whan you have problem with sleep (Jass I, Level B)

Comorbidities

Diabetes P Stay away from diabetes via a healthier lifestyle and diabetic patients should be dosely monitorad for their cognitive decline ((Jass [ Level A4)

VD » Maintain a good condition of the cerebral vessels via a healthier lifestyle or medications to avoid atheroscerosis, low cerebral perfusion and any CVD.
Individuals with stroke, especially cerebral microbleeding, should be carefully monitored for their cognitive change and take preventative measures as
indicated to protect cognition {((Jass I, fevel )

Head trauma »  Protect your head from injuries (Class [ fevel A4)

Frailty P Stay healthy and strong in late life. Those with increasing frailty should be espedially monitored for their cognition (Class [, Level §)

Blood pressure » Individuals aged < 65 years should avoid hypertension via a healthier lifestyle (Class |, Lovel A4)

= Individuals with OH should be closely monitored for their cognition (Class §, Lowel Ad)

Depression » Maintain a good condition of mental health and closely keep an eye on the cognitive status for those with depressive symptoms (Class [, Level A4)

AF * Maintain a good cardiovascular condition and manage AF using pharmaceuticals (Class [ Jeval B)

Stress * Relax your mind and avoid daily stress (Class |, Lovel Ad)

Criiver domains

Education B Recgive as much education as possible in early life ((Jass I, lovelA4)

Hyperhomocysteinaemia #» Have a reqular blood examination for homocoysteine level, Individuals with hyperhomocysteinaemia should be treated with vitamin B and/or folic acid and be
followed with a focus on their cognition (Jass [, Level A7)

Vitamin C * Vitamin C in the diet or taken &s supplements might help ((Jass I Lovel B)

Mot recommended

ERT » Oestrogen replacement therapy should not be specifically used for AD prevention in postmenopausal women (((Tass 0T, Leval A2)

ACl

AC] should not be used for AD prevention in cognitively impaired individuals (Class I Lowvel B)
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Table 1 Guideline for prevention of AD: preliminary clinical suggestions*

Factors/interventions  Suggestion

Lifestyle
BMI and weight P Adults aged <65 years should maintain or lose weight through an appropriate balance of physical activity, caloric intake and formal behavioural programmes
management when indicated to maintain/achieve 2 BMI between 18.5 and 24.9kg/m” (Class |, level B)
B Adults aged =65 years should not to be too skinny ((ass |, levelA4)
b Adults aged 65 years with a trend of weight loss should be closaly monitored for their cognitive status (Jlass |, Level B)
Physical exercise P Individuals, especially those aged =65 years, should stick to reqular physical exercise ((lass /, Level B*)
Cognitive activity B Mentally stimulating activities should be encouraged, such as reading, playing chess, etc ((lass [, Level A4)
Smoking B Paople should not smoke and should avoid environmental tobacco smoke. Ccounsalling, nicotine replacement and other pharmacotherapy as indicated
should be provided in conjunction with a behavioural programme or formal smoking cessation programme (lass [, Level B)
Sleep b (et sufficient and good quality sleap and consult a doctor or receive treatment when you have problem with slaep (Tlass | Level B)
Comorbidities
Diabetes P Stay away from diabetes via a healthier lifestyle and diabetic patients should be dosaly monitored for their cognitive dediine (Jass | LevelA4)
VD » Maintain a good condition of the cerebral vessels via a healthier lifestyle or medications to avoid atherosclerasis, low cerebral perfusion and any CVD.
Individuals with stroke, espacially cerebral microbleading, should be carefully monitored for their cognitive change and take preventative measures as
indicated to protect cognition ((ass /, fevel B)
Head trauma b Protect your head from injuries (Class [ fevel A4)

Frailty P Stay healthy and strong in late life. Those with increasing frailty should be espacially monitored for their cognition (Class |, Leve/ B)



Blood pressure v Individuals aged < 65 years should avoid hypertension via a healthiar festyle (Class |, Level A4)
» Individuals with OH should be closely monitored for their cognition (Class |, Level A4)

Depression »  Maintain  good condition of mental health and closely keep an eye on the cognitive status for those with depressive symptoms ((lass |, Levl M)
AF » Maintain a good cardiovascular condition and manage AF using phamaceuticals (Class | feval B)

Stress P Relax your mind and avoid daily stress {Class |, Level &)

(ther domains

Education b Receive a much education as possible in early ite (Class | level 44)

Hyperhomocysteinaemia ~ » Have a regular blood examination for homocysteine level, Individuals with hyperhomocysteinaemia should be freated with vitamin B andlor folic acid and be
followed with a focus on their cognition ((ass |, LevelA2)

Vitamin C » \itamin Cin the diet or taken a5 supplements might help (Cass |, Level )
Not recommended
ERT » Oestrogen replacament therapy should nat be specifically usad for AD pravention in postmenapausal women (CTass I, Level A2)

Al » ACI should not be used for AD prevention in cognitively impaired individuals (Class 1] Level B)
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Strengths and weaknesses of this study



The hypotheses for the underlying mechanisms

» brain reserve theory,

P the hypoperfusion hypothesis,
» one-carbon methabolism,

» hypomethylation theory,

P inflammation and the oxidative stress hypothesis.



» The combination of multiple recommendations is most likely the best approach

to delay the onset of AD, as indicated by the Finnish Geriatric Intervention Study
to Prevent Cognitive Impairment and Disability (FINGER).



Future Research

P cognitive activity and stroke
» follow-up insufficiency (stroke and smoking)

» Well- designed clinical trials are needed to verify the effects on AD of several
promising interventions, including sleep improvement, smoking cessation,

antidepression management and antidiabetic

» RCT



