
““NeuroprotectionNeuroprotection””
in in 

Neurodegenerative Neurodegenerative 
disorders.disorders.

Towards a change in the Towards a change in the 
paradigm ?paradigm ?



SummarySummary

The mission for this talk is to provide an The mission for this talk is to provide an 
overview of  the recommendations in the overview of  the recommendations in the 
new draft guidelines on AD and PD in new draft guidelines on AD and PD in 
what concerns what concerns ““disease modificationdisease modification””
claims.claims.



NEUROPROTECTIONNEUROPROTECTION
HARD: Prevent neurons from dying in a 
quantitatively meaningful way.



SEMANTICSSEMANTICS
Neuroprotection is a mechanismNeuroprotection is a mechanism
Disease modification is a process.Disease modification is a process.
However, given the current acceptable However, given the current acceptable 
semantics, at the level of EMEA guidance we semantics, at the level of EMEA guidance we 
adopted the following concepts:adopted the following concepts:

Disease modification Disease modification implies that implies that 
neuroprotectionneuroprotection is present. There is need to is present. There is need to 
demonstrate the mechanism.demonstrate the mechanism.
Delay of disability progression recognizes that an Delay of disability progression recognizes that an 
effect that goes beyond the strict control of effect that goes beyond the strict control of 
symptoms happens but does not imply what the symptoms happens but does not imply what the 
mechanism is.mechanism is.



WhyWhy are are peoplepeople interestedinterested inin
neuroprotectionneuroprotection??

It is believed that this mechanism will It is believed that this mechanism will 
produce produce definitve definitve benefits (longbenefits (long--lasting) lasting) 
while the symptomatic effects are while the symptomatic effects are 
transitory.transitory.

In real life things are not so clearIn real life things are not so clear--cut.cut.
It depends on the effect sizeIt depends on the effect size

How many cells will be saved and for how long?How many cells will be saved and for how long?
It is not reasonable to believe that the It is not reasonable to believe that the 
degenerative process will be HALTED.degenerative process will be HALTED.

It will provide the added value that will It will provide the added value that will 
allow product differentiation and cost allow product differentiation and cost 
justification.justification.



AMYLOID 
HYPOTHESIS

IMMUNOLOGIC/ 
INFLAMATORY



Challenges Challenges 
Lack of plausible drug candidates (not  so in Lack of plausible drug candidates (not  so in 

AD).AD).

Lack of animal models with good predictive Lack of animal models with good predictive 

value to establish value to establish neuroprotectionneuroprotection. . 

Disease progression biomarkers are still to be Disease progression biomarkers are still to be 

unequivocally established.unequivocally established.

The design and execution of needed trials.The design and execution of needed trials.



Apoptosis cascadeApoptosis cascade



THE SELECTION OF DRUGS THE SELECTION OF DRUGS 
TO PURSUE CLINICAL TRIALS TO PURSUE CLINICAL TRIALS 
IS FAR FROM BEING IS FAR FROM BEING 
OPTIMISED....OPTIMISED....



The NINDS NETThe NINDS NET--PD InvestigatorsPD Investigators
Futility studiesFutility studies NEUROLOGY 2006;66:664–671

The observed progression in both 
the creatine and minocycline groups 
did not exceed the predetermined 
futility  threshold. Therefore, the null 
hypothesis that the means were less 
than or equal to the threshold value 
of 7.46 (30% less than the 10.65 
DATATOP historical rate of 
progression) could not be rejected 
for creatine (p  0.96) or 
minocycline (p  0.63).
Creatine and minocycline could not 
be rejected as futile using this 
analysis and therefore met the 
criteria for consideration for further 
clinical testing....

NEUROLOGY 2007;68:20–28  Same results for CQ10 and Gpi 1485



WILL CLINICAL TRIALS EVER WILL CLINICAL TRIALS EVER 
CONTRIBUTE TO CONTRIBUTE TO 
DISENTANGLE DIFFERENT DISENTANGLE DIFFERENT 
MECHANISMS  MECHANISMS  
(SYMPTOMATIC, DISEASE (SYMPTOMATIC, DISEASE 
MODIFICATION)?MODIFICATION)?

UNLIKELY .....



Proposed designs to disentangle Proposed designs to disentangle 
symptomatic from disease modifying effectssymptomatic from disease modifying effects

Withdrawal studies 
ELLDOPA trial

NEJMNEJM 2004;351:24982004;351:2498
Arch Arch NeurolNeurol 2004;61:5612004;61:561



Interpretation of 2Interpretation of 2--period trials:period trials:
main problemsmain problems

AnalysisAnalysis ResultsResults
DropoutsDropouts

Particularly differential Particularly differential 
dropouts.dropouts.

Duration of  followDuration of  follow--
up/washout.up/washout.

A difference  at endA difference  at end--point point 
might  be due to other might  be due to other 
effects rather than  a effects rather than  a 
““realreal”” DM.DM.
A difference  at endA difference  at end--point point 
might be transitory rather might be transitory rather 
than persistent.than persistent.

Rather unlikely that any of these trials in 
presence of a small to medium effect size  will 
be accepted as robust evidence of DM. 



Annals of Neurology 2006;59(3):559-565



OBESOOBESO--SHAPIRA HYP: Premature SHAPIRA HYP: Premature 
speculation or universal Law?speculation or universal Law?

BETAFERON in EARLY MSBETAFERON in EARLY MS
BENEFIT TRIALBENEFIT TRIAL

. Lancet 2007 Aug 4; 370(9585): 389. Lancet 2007 Aug 4; 370(9585): 389--9797



OBESOOBESO--SHAPIRA HYP: Premature SHAPIRA HYP: Premature 
speculation or universal Law?speculation or universal Law?

3-Year Study of Donepezil Therapy in Alzheimer's Disease: 
Effects of Early and Continuous Therapy
B. Winblada, A. Wimob, K. Engedalc, H. Soininend, F. Verheye, G. Waldemarf, A.-L. 
Wetterholmg, A. Haglundg, R. Zhangh, R. Schindlerh, for the Donepezil Nordic Study 
Group.
Dementia and Geriatric Cognitive Disorders 2006;21:353-363 

“This studyassessed the effects of postponing donepezil treatment for 1 year by comparing patients treated continuously for 3 years 
with those who received placebo for 1 year followed by open-label donepezil for 2 years. Patients (n = 286) with possible or probable 
Alzheimer's disease (according to DSM-IV, NINCDS-ADRDA, and Mini-Mental State Examination criteria; see text) were 
randomized to receive donepezil (5 mg/day for 4 weeks, 10 mg/day thereafter) or placebo (delayed-start group) for 1 year. Of the 192 
completers, 157 began a 2-year, open-label phase of donepezil treatment. Outcome measures were the Gottfries-Bråne-Steen scale, the 
Mini-Mental State Examination, the Global Deterioration Scale, the Progressive Deterioration Scale, the Neuropsychiatric Inventory, 
and safety (adverse events). Mixed regression analysis was used to compare changes between the groups over 3 years on the efficacy 
measures. There was a trend for patients receiving continuous therapy to have less global deterioration (Gottfries-Bråne-Steen scale) 
than those who had delayed treatment (p = 0.056). Small but statistically significant differences between the groups were observed for 
the secondary measures of cognitive function (Mini-Mental State Examination; p = 0.004) and cognitive and functional abilities 
(Global Deterioration Scale; p = 0.0231) in favor of continuous donepezil therapy. Over 90% of the patients in both cohorts 
experienced one treatment-emergent adverse event; most were considered mild or moderate. In conclusion, patients in whom the start 
of treatment is delayed may demonstrate slightly reduced benefits as compared with those seen in patients starting donepezil therapy 
early in the course of Alzheimer's disease. These data support the long-term efficacy and safety of donepezil. 



Given the low probability that a specific 
trial design will produce uncontroversial 
evidence that a product is DISEASE 
MODYFING, the CHMP considered a 
2-step approach leading to new claims.

Given the low probability that a specific 
trial design will produce uncontroversial 
evidence that a product is DISEASE 
MODYFING, the CHMP considered a 
2-step approach leading to new claims.



In 2007 EMEA issue new draft In 2007 EMEA issue new draft 
guidelines for PD and ADguidelines for PD and AD

The development of DRUGS is now envisaged The development of DRUGS is now envisaged 
in a stepwise process.in a stepwise process.
LongLong--term, parallel design trials that term, parallel design trials that 
demonstrate  the effect of TX in delaying a demonstrate  the effect of TX in delaying a 
milestone of disability will be accepted to support milestone of disability will be accepted to support 
a a delay of disability claim.delay of disability claim.
Trials showing delay of disability + evidence of a Trials showing delay of disability + evidence of a 
change in the pathogenesis through validated change in the pathogenesis through validated 
biomarkers (yet to be obtained) will support a biomarkers (yet to be obtained) will support a 
disease modification claimdisease modification claim. . 



QuoteQuote: : Disease modifying effectsDisease modifying effects

……For regulatory purposes a disease modifying effect will be consiFor regulatory purposes a disease modifying effect will be considered dered 
when the pharmacologic treatment delays the underlying pathologiwhen the pharmacologic treatment delays the underlying pathological or cal or 
pathophysiological disease processes and when this is accompaniepathophysiological disease processes and when this is accompanied by d by 
an improvement of clinical signs and symptoms of the an improvement of clinical signs and symptoms of the dementingdementing
condition.  Consequently a true disease modifying effect cannot condition.  Consequently a true disease modifying effect cannot be be 
established solely based on clinical outcome data, such a clinicestablished solely based on clinical outcome data, such a clinical effect al effect 
must be accompanied by strong supportive evidence from a biomarkmust be accompanied by strong supportive evidence from a biomarker er 
programme. As this is difficult to achieve without an programme. As this is difficult to achieve without an adequately validated adequately validated 
biomarkerbiomarker, a two, a two--step approach may be more suitable. If in a first step step approach may be more suitable. If in a first step 
delay in the natural course of progression of the disease based delay in the natural course of progression of the disease based on clinical on clinical 
signs and symptoms of the signs and symptoms of the dementingdementing condition can be established, this condition can be established, this 
may be acceptable for a limited claim, e.g. delay of disability.may be acceptable for a limited claim, e.g. delay of disability. If these If these 
results are supported by a convincing package of biological and/results are supported by a convincing package of biological and/or or 
neuroimagingneuroimaging data, e.g. showing delay in the progression of brain atrophy, data, e.g. showing delay in the progression of brain atrophy, 
a full claim for disease modification could be considered. a full claim for disease modification could be considered. 



Some Some conceptsconcepts thatthat mustmust bebe clarifiedclarified..
Validated biomarkersValidated biomarkers

For Diagnosis For Diagnosis –– contribute to the increase the contribute to the increase the 
likelihood of diagnostic label, which is always likelihood of diagnostic label, which is always 
probabilistic.probabilistic.

It is important to establish its specificity and sensitivity. ItIt is important to establish its specificity and sensitivity. Its s 
generalisability in normal clinical practice.generalisability in normal clinical practice.
Issues of relevance: Issues of relevance: ““standard of truthstandard of truth””

For Disease ProgressionFor Disease Progression::-- There is evidence that There is evidence that 
reflect the behaviour of a relevant disease reflect the behaviour of a relevant disease 
mechanism and  correlates with clinical progression.mechanism and  correlates with clinical progression.

Surrogate EndpointsSurrogate Endpoints



Surrogate endpointSurrogate endpoint

Correlation with the clinical results.Correlation with the clinical results.
Changes in the biomarker are reflected in Changes in the biomarker are reflected in 
the clinical endpoint.the clinical endpoint.
The relevance of a difference seen in the The relevance of a difference seen in the 
biomarkers known in terms of clinical biomarkers known in terms of clinical 
impact. impact. 



TO TO CONCLUDECONCLUDE..........



A change of the research paradigm A change of the research paradigm 
is warranted...is warranted...

To lessen the focus in trying to design To lessen the focus in trying to design 
mechanistic clinical trials.mechanistic clinical trials.
To reinvest in the basicsTo reinvest in the basics

Definition of disease subtypes, eventually based on Definition of disease subtypes, eventually based on 
aetiology.aetiology.
Screening tools for early and preScreening tools for early and pre--symptomatic symptomatic 
diagnosis.diagnosis.
Cohort studies.Cohort studies.

To analyse treatment effects in an integrated To analyse treatment effects in an integrated 
care approach (outcomes research)care approach (outcomes research)


