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Phase of Clinical Trials

 Phase I trials:
 Experimental drug or treatment in a small group of people (20-80)
 Safety, Safe dosage range, Side effects

 Phase II trials:
 A larger group of people (100-300)
 Efficacy and further evaluation of the safety

 Phase III trials:
 Large groups of people (1,000-3,000) to confirm its effectiveness, monito

r side effects, compare it to commonly used treatments

 Phase IV trials:
 Post marketing studies
 Additional information: drug's risks, benefits, and optimal use
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• Evaluate Activity and Safety Profiles in Animals
- Compound Scale-Up / Formulation Development
- Toxicity and Pharmacology Studies
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• Evaluate Efficacy and Safety in Humans

~5000 targets / 3~4 yr / 100~200M $ 50~100 targets / 1~2 yr / 50~150M $ 

5~10 targets / 6~7 yr / 150~350M $ 1 target / 0.5~2 yr

• Agency Review

신약개발과 임상시험



Drug Approval Process

2005 Medicine in Development, PhRMA



R&D Expenditure and Trials

Source: 2005 Clinicaltrials.gov



Donepezil: RCT 

Rogers et al., 1998, Neurology 



Donepezil: RCT

 Multicenter, double-blind study on mild to 
moderate AD subjects

 5mg (154), 10mg (157), placebo (162)
 24 weeks 
 Primary: 

 ADAS-cog, CIBIC-Plus

 Secondary:
 MMSE, CDR-SB, QoL (Pt)

 Result:
 Cognition, CIBIC-Plus improved in 12, 18, 24 week (5, 

10mg)
 MMSE, CDR-SB also improved, but not on QoL

Rogers et al., 1998, Neurology 



Rivastigmine: RCT

Roesler et al., 1999, BMJ



Rivastigmine: RCT

 Prospective, randomized, multicenter, 
double-blind, placebo-controlled, parallel 
group trial

 Placebo, 1~4mg/day, 6~12mg/day: 12 + 14 
weeks

 45 centers in Europe and North America
 725 subjects with mild to moderate AD by 

DSM-IV and NINCDS-ADRDA
 Primary:

 ADAS-cog, CIBIC-plus, PDS (Progressive 
deterioration scale)

Roesler et al., 1999, BMJ



Rivastigmine: RCT

Roesler et al., 1999, BMJ



Rivastigmine: RCT

Roesler et al., 1999, BMJ



Galantamine: RCT

Wilkinson et al., 2001, Int J Geriat Psychiatry



Galantamine: RCT

 Phase II trial of galantamine in AD

 Multicenter, randomized, parallel, 
double-blind, placebo-controlled RCT

 285 subjects, 3 months, 18, 24, 36 mg/d

 Primary:

 ADAS-cog

 Secondary:

 CGIC and PDS (progressive deterioration 
scale)

Wilkinson et al., 2001, Int J Geriat Psychiatry



Galantamine: RCT

Wilkinson et al., 2001, Int J Geriat Psychiatry



Memantine over Donepezil: RCT

Tariot et al., 2004, JAMA



Memantine over Donepezil: RCT

 Compare the efficacy and safety of m. vs. 
placebo in mod. To severe AD on 
donepezil.

 Randomized, double-blind, placebo

 Moderate to severe AD (404; 5~14/MMSE)

 Primary:
 SIB (Severe Impairment Battery), ADCS-ADL19

 Secondary: 
 CIBIC-Plus, NPI, BRS for Geriatric Patients 

(selected)

Tariot et al., 2004, JAMA



Memantine over Donepezil: RCT



Primary Outcome in Major Studies



Secondary Outcome in Major Studies



Conclusion

 Soaring R&D expenditure in CNS Drug 
development, and in geriatric population

 Most studies use 4 category assessments

 Cognition

 Global impression

 Function

 BPSD

 (QOL / Burden)


