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Recommended drugs for pharmacological 
treatment of AD patients 

Treatment for moderate to severe AD patiens 

Treatment of neuropsychiatric symptoms in 
AD patients

��������	
�����
�
	���	��
�
	��	������	���	������	
������������
	��	�������	��������	�������


0 5 10 15 20 25 

Renal Disease 

Cerebrovascular Disease 

Peripheral Vascular Disease 

Chronic Pulmonary Disease 

Diabetes 

Diabetes with 
Chronic Complications 

Congestive Heart Failure 

Annual Cost (Thousands) 

Nondemented 
19,300 matched 

ADRD 3,934 

Hill JW, Futterman R, Duttagupta S, et al. Neurology. 2002(Jan 8);58(1):62-70. 
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Potential predictors

Alz Dementia. 2011;7:567-573.

The majority of suicides (75%) occurred in those patients with a new
dementia diagnosis (ie, diagnosis during the study period)

Age Effect
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- Progressive, degenerative disorder 
- Characterized by memory impairment plus one or more 

additional cognitive disturbances 
- Gradual decline in three key symptom domains 

- Activities of daily living (ADL) 
- Behavior and personality 
- Cognition 

- Most common cause of dementia in people  
aged 65 and over
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- Age  
- Genetic  

- Familial aggregation  
- APOE e4  
- Different genes (e.g. CR1, PICALM, CLU, TREM2, 

TOMM40) have been proposed (www.alzgene.org)  
- Vascular and metabolic  

- Cerebrovascular lesions  
- Cardiovascular diseases  
- Diabetes mellitus and pre-diabetes  

- Midlife positive association but late-life negative 
association  

- Hypertension  
- High BMI (overweight and obesity)  
- High serum cholesterol  

- Lifestyle  
- Smoking  
- High alcohol intake  

- Diet  
- Saturated fats  
- Low B vitamins/high homocysteine  
- Homocysteine  

- Others  
- Depression  
- Traumatic brain injury  
- Occupational exposure (heavy metals, ELF-EMFs)  
- Infective agents (herpes simplex virus type I, 

Chlamydophila pneumoniae, spirochetes) 
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- Genetic  
- Different genes (e.g. APP, APOE e2) have been proposed

- Psychosocial factors  
- High levels of education and SES  
- High level of complexity of work  
- Rich social network and social engagement  
- Mentally stimulating activity  

- Lifestyle  
- Physical activity  
- Moderate alcohol intake  

- Diet  
- Mediterranean diet  
- PUFAs and fish-related fats  
- Vitamins B6 and B12, folate  
- Antioxidant vitamins (A, C and E)  
- Vitamin D  

- Drugs  
- Antihypertensive drugs  
- Statins  
- HRT  
- NSAIDs  
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- Genetic and environmental factors in midlife  
- APOE e4 magnifies the effect of high 

alcohol intake, smoking, physical inactivity 
and high intake of saturate fat  

- Vascular and metabolic factors in midlife  
- Co-occurrence of hypertension, obesity, 

hypercholesterolemia and/or physical 
inactivity has an additive effect  

- Vascular and metabolic factors/diseases in late-
life  

- Higher risk in individuals with brain 
hypoperfusion profile: chronic heart failure, 
low pulse pressure, low diastolic pressure  

- Higher risk in individuals with 
atherosclerosis profile: high systolic 
pressure, diabetes mellitus or prediabetes, 
stroke 

- Genetic and environmental factors in 
midlife  

- High education level reduces the 
negative effect of APOE e4  

- Physical activity counteracts the risk due 
to APOE e4  

- Environmental factors in midlife  
- High level of complexity of work 

modulates the increased dementia 
risk due to low level of education  

- Genetic and environmental factors in late-
life  

- Active leisure activities or absence 
of vascular risk factors reduces the 
risk due to APOE e4 
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- Depletion of acetylcholine (ACh): especially in moderate to 

severe disease stages 

- Decline in choline acetyltransferase (ChAT) activity 

- Loss of cholinergic neurons 

- Loss of muscarinic (M2) receptors 

- Loss of nicotinic receptors (nAChR) 

-  AChE 

-  Butylcholinesterase (BuChE)
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AChE 
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neuron 

Synaptic cleft 
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CoA=coenzyme A; MR=muscarinic receptor; NR=nicotinic receptor 
Adapted from Adem, 1992. 
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Physicians’ Desk Reference, 2003. 
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AChE Inhibitors 

Dual AChE/ 
BuChE 
Inhibitor 

Characteristic Donepezil Galantamine Rivastigmine 
Doses per day 1 2 2 
Maximum dose (mg/d) 10 24 12 
Brain region selectivity No No Yes 
Reversibility Reversible Reversible Psuedo-

reversible 
Nicotinic allosteric modulation No Yes No 
Cytochrome P450 metabolism Yes Yes No 

Enz et al, 1992, 1993; Samochocki et al, 2000; Svensson and Nordberg, 1997; 
Yamanishi et al, 1990; Cutler and Sramek, 1998; Inglis, 2002. 
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Samochocki M, Zerlin M, Jostock R, et al. Acta Neurol Scand Suppl. 2000;176:68-73 
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- BuChE neurons are less abundant than AChE neurons

- BuChE is very rich in cortical and limbic areas (amygdala and 
hippocampus)

- BuChE accumulations in neuritic plaques

Amygdala 

Figure 1* Figure 2† 

AChE 
BuChE Hippocampus 

*Darvesh  S, Grantham DL, Hopkins DA. J Comp Neurol. 1998(April 13);393(3):
374-390. †Mesulam, 2000.
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Meta-analysis: 10 mg superior to 5 
mg from week 18 onwards
Int J Geratr Psychiatry 2004;19:624-633  
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ARICEPT 23 mg as a treatment 
for moderate to severe 
Alzheimer's disease 

-The dose of 23 mg/day was 
statistically significantly superior 
to the dose of 10 mg/day. 

Farlow MR, et al. Clin Ther. 
(2010) 
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Long-term Effects of Galantamine on Cognition: ADAS-Cog Change 
from Baseline

Galantamine 24 mg/  Galantamine 32 mg/   Placebo/   
Galantamine 24 mg (n=116)  Galantamine 24 mg (n=102)   Galantamine 24 mg 
(n=135) 
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receive galantamine 

OC analysis; *P=.03 vs placebo/galantamine 24 mg 
Raskind et al, 2000. 
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Define Target symptoms and severity 

Environmental factors addressed 

Medical illness revisited 

Establish psychiatric diagnosis 

Nonpharmacological management 

Targeted pharmacotherapy (if needed) 

Initiate low and go slow 

Assess outcomes and re-evaluate
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Make a predictable routine 

Ensure familiarity (clothing, possessions) 

Simple language 

simplify tasks 

Distract and redirect 

Safe environment 

Orient (Clocks, calendarars, etc) 

Moderate lighting in day and night 

Reduce stimulation 

Consider Adult daycare
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Anti-dementia drugs reduce BPSD 

Effective anti-dementia treatment seems to 
suppress the development of BPSD 

SSRIs and atypical antipsychotics play a role 
in treatment, bu the risks vs benefits are 
unclear
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20% for haloperidol (adjusted relative risk [RR], 
1.54; 95% confidence interval [CI], 1.38 - 1.73), 

12.6% for olanzapine (RR, 0.99; 95% CI, 0.89 - 
1.10), 

12.5% for risperidone (reference drug), 

9.8% for valproic acid and its derivatives (RR, 0.91; 
95% CI, 0.78 - 1.06), and 

8.8% for quetiapine (RR, 0.73; 95% CI, 0.67 - 0.80).

Am J Psychiatry. 2012;169:7-9, 71-79.
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