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Adapted from Braak & Braak, 1991

Early lesions:
Transentorhinal region
(medial temporal lobe)

Predictable pattern
of evolution

Symptoms

Distribution of lesions
in the brain



GDS Diagnosis Clinical characteristics 
1 Normal No subjective complaints or memory deficit 

2 Normal ageing Subjective complaints of memory deficit 

3 Mild memory 
impairment 

Earliest subtle deficits 

4 Mild AD Clear-cut deficit in clinical interview. 
Inability to perform complex tasks 

5 Moderate AD Patient can no longer survive without some 
assistance (e.g. choosing proper attire) 

6 Moderately 
severe AD 

Dressing, bathing properly, mechanics of 
toileting, urinary incontinence, fecal 
incontinence 

7 Severe AD All verbal abilities are lost over the course of 
this stage. 

 

AD: A global (AD: A global (retrogeneticretrogenetic) ) approachapproach



Neurobiological patternNeurobiological pattern Clinical patternClinical pattern
(symptoms)(symptoms)

Neuropsychology in context

EtiologyEtiology

(Time (Time –– Evolution) Evolution) -- LocalizationLocalization
Extension & IntensityExtension & Intensity

Behavioral & Behavioral & 
PsychologicalPsychological

NeurologicalNeurological
MedicalMedical

CognitiveCognitive
((Functional architectureFunctional architecture))

Activities of daily living: Activities of daily living: advanced, instrumental, basicadvanced, instrumental, basic

Health status Environment
(Physical & social)

QUALITY OF
LIFE

VALUESVALUES
-- Dignity, personhood, self esteemDignity, personhood, self esteem……

caregivers

NP-Therapy objectives



TherapyTherapy: General : General objectivesobjectives... ... 
CognitionCognition
Functional capacities (daily living)Functional capacities (daily living)
Physical, motor & sensory statusPhysical, motor & sensory status
Psychological and behavioral symptomsPsychological and behavioral symptoms
……ValuesValues
Quality of life (patient / caregiver) Quality of life (patient / caregiver) 
Burden (caregiver / staff)Burden (caregiver / staff)

OUTCOMES MUST BE CLINICALLY RELEVANT
Global measures

Outcome measure: variable relevant to the research
question that may be affected by the intervention



Non Non PharmaPharma Therapies for Therapies for 
AlzheimerAlzheimer’’ss

METHODS. APPROACHESMETHODS. APPROACHES
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AprilApril 09, 2004. 09, 2004. Can Can AromatherapyAromatherapy HelpHelp in in 
TreatingTreating Alzheimer'sAlzheimer's DiseaseDisease??
CouldCould thethe scentscent ofof clovescloves, , lavenderlavender andand
frankincensefrankincense helphelp peoplepeople withwith Alzheimer'sAlzheimer's
diseasedisease eateat betterbetter, , sleepsleep betterbetter andand relax more? relax more? 
GerriGerri WhiddenWhidden sayssays thethe answeranswer isis yesyes. . TheThe ownerowner
ofof Nature'sNature's SymphonySymphony aromatherapyaromatherapy shopshop in Boca in Boca RatonRaton, , herher newnew
missionmission isis toto encourageencourage professionalprofessional andand familyfamily caregiverscaregivers toto taptap
intointo essentialessential oilsoils whenwhen caringcaring forfor thosethose withwith thethe debilitatingdebilitating
neurologicalneurological illnessillness

REIKIREIKI.. August 20. 2004. August 20. 2004. Hi all! I have a good Hi all! I have a good 
friend who is in the beginning stages of friend who is in the beginning stages of 
Alzheimer's & has asked me if Reiki would Alzheimer's & has asked me if Reiki would 
help ithelp it. . She is taking a level 1 She is taking a level 1 clasclas thru me next week. thru me next week. 
Thanks for any info you have.Thanks for any info you have.



Your Guide to Quackery, Health
Fraud, and Intelligent Decisions

http://www.quackwatch.org/

StephenStephen BarrettBarrett, M.D. , M.D. 
AllentownAllentown, , PennsylvaniaPennsylvania

Quack: (Spanish = 1. n. charlatán, curandero / 2. adj. falso, fingido (remedy) de curandero: 
quack doctor: curandero. Quackery = Charlatanismo)

Nothing is more dangerous than active ignorance.
Goethe



WhyWhy bogusbogus therapiestherapies seemseem toto workwork......

1.1. The disease may have run its natural courseThe disease may have run its natural course
2.2. Many diseases are cyclicalMany diseases are cyclical
3.3. Spontaneous remissionSpontaneous remission
4.4. The placebo effectThe placebo effect
5.5. Some allegedly cured symptoms are Some allegedly cured symptoms are 

psychosomatic to begin withpsychosomatic to begin with

StephenStephen BarrettBarrett



WhyWhy bogusbogus therapiestherapies seemseem toto workwork... ... 

6.6. Symptomatic relief versus cureSymptomatic relief versus cure
7.7. Many consumers of alternative therapies Many consumers of alternative therapies 

hedge their betshedge their bets
8.8. Misdiagnosis (by self or by a physician)Misdiagnosis (by self or by a physician)
9.9. Derivative benefitsDerivative benefits
10.10. Psychological distortion of realityPsychological distortion of reality

StephenStephen BarrettBarrett



OBJECTIVES
METHODOLOGY

OUTCOMES
RECOMMENDATIONS

OBJECTIVES
METHODOLOGY

OUTCOMES
RECOMMENDATIONS



Evidence Based Medicine (EBM): Evidence Based Medicine (EBM): 
DefinitionsDefinitions……

An approach to practicing medicine in An approach to practicing medicine in 
which which the clinician is aware of the the clinician is aware of the 
evidence in support of her clinical evidence in support of her clinical 
practice, and the strength of that practice, and the strength of that 
evidenceevidence..

The conscientious, explicit and The conscientious, explicit and 
judicious judicious use of current best evidence use of current best evidence 
in making decisionsin making decisions about the care of about the care of 
individual patientsindividual patients

VALUES....



EBM: a EBM: a fivefive steepsteep modelmodel

1.1. AsquingAsquing answerableanswerable clinicalclinical questionsquestions
2.2. SearchingSearching forfor thethe evidenceevidence
3.3. CriticallyCritically appraisingappraising thethe evidenceevidence forfor itsits

validityvalidity andand relevancerelevance..
4.4. MakingMaking a a decisiondecision, by , by integratingintegrating thethe

evidenceevidence withwith youryour clinicalclinical expertiseexpertise andand
thethe patientpatient’’s s valuesvalues..

5.5. EvaluatingEvaluating youryour performanceperformance..



EvidenceEvidence--BasedBased organizations/sitesorganizations/sites
((fourfour examplesexamples))

TheThe CochraneCochrane CollaborationCollaboration ((www.cochrane.orgwww.cochrane.org))

Evidence-Based Neurology Group. University of 
Western Ontario. London, Ontario, Canada. 
(www.uwo.ca/clinns/ebn/)

NationalNational GuidelineGuideline ClearinghouseClearinghouse.. AgencyAgency ofof
HealthcareHealthcare ResearchResearch andand QualityQuality (AHRQ), (AHRQ), withwith thethe
AmericanAmerican Medical Medical AssociationAssociation (AMA) & (AMA) & thethe AmericanAmerican
AssociationAssociation ofof HealthHealth PlansPlans. (. (www.guideline.orgwww.guideline.org))

Bandolier: Neurological disordersBandolier: Neurological disorders
((www.jr2.ox.ac.uk/bandolier/booth/booths/neurol.htmlwww.jr2.ox.ac.uk/bandolier/booth/booths/neurol.html)

http://www.guideline.gov/
http://www.jr2.ox.ac.uk/bandolier/index.html


AppraisingAppraising therapytherapy articlesarticles

IsIs thethe studystudy validvalid??
Are Are thethe resultsresults importantimportant??

TruthTruth.. Are Are thethe conclusionsconclusions substantiatedsubstantiated by by thethe
data.data.
ValidityValidity.. IsIs thethe methodoloymethodoloy soundsound andand
appropiateappropiate??
ProbabilityProbability.. IsIs thethe statisticalstatistical analysisanalysis significantsignificant, , 
oror in in thethe case case ofof qualitativequalitative studiesstudies, ara , ara thethe
findingsfindings cohesivecohesive



IsIs thethe studystudy validvalid?, I?, I

1.1. Was there a clearly defined research Was there a clearly defined research 
question?question?

2.2. Was the assignment of patients to Was the assignment of patients to 
treatments randomized and was the treatments randomized and was the 
randomization list concealed?randomization list concealed?

3.3. Were all patients accounted for at its Were all patients accounted for at its 
conclusion? Was there an conclusion? Was there an ““intentionintention--toto--
treattreat”” analysis?analysis?



Is the study valid?, IIIs the study valid?, II

4.4. Were research participants Were research participants ““blindedblinded””??
5.5. Were the groups equally throughout?Were the groups equally throughout?
6.6. Did randomization produce comparable Did randomization produce comparable 

groups at the start of the trial?groups at the start of the trial?

EquipoiseEquipoise



OUTCOME MEASURESOUTCOME MEASURES

Is any feature that is recorded to determine Is any feature that is recorded to determine 
the progression of the disease or problem the progression of the disease or problem 
being studied.being studied.
Outcomes should be objectively defined and Outcomes should be objectively defined and 
measured wherever possible.measured wherever possible.
Often outcomes are expressed as mean Often outcomes are expressed as mean 
values of measures rather than numbers of values of measures rather than numbers of 
individuals having a particular outcome.individuals having a particular outcome.



ApproachApproach

PopulationPopulation
–– WhoWho isis included/includedincluded/included andand whywhy??
–– HowHow werewere subjectssubjects recruitedrecruited??

EndEnd--pointspoints
–– UnequivocalUnequivocal, , clinicallyclinically significantsignificant, , readilyreadily measuredmeasured..

FollowFollow--upup
–– IsIs thethe timescaletimescale appropriateappropriate forfor thethe purposespurposes ofof thethe

studystudy
AnalysisAnalysis
–– PowerPower calculationcalculation toto ensureensure thatthat thethe studystudy has has adequateadequate

recruitmentrecruitment toto provideprovide significantsignificant resultsresults
–– IsIs thethe statisticalstatistical test test appropriateappropriate??



Are Are thethe resultsresults importantimportant??

ThreeThree explanationsexplanations forfor thethe observedobserved effecteffect::
–– BiasBias
–– Chance Chance variationvariation betweenbetween thethe twotwo groupsgroups
–– TheThe effecteffect ofof treatmenttreatment

pp valuesvalues
–– MeasureMeasure ofof thethe likelihoodlikelihood thatthat thethe resultresult couldcould havehave

occurredoccurred in in thethe treatmenttreatment waswas no no betterbetter thanthan thethe controlcontrol

dd valuesvalues ((sizesize effecteffect))
–– OverlappingOverlapping percentpercent



QuantifyingQuantifying thethe riskrisk ofof benefitbenefit andand harmharm
EventEvent ratesrates: : calculationcalculation

ControlControl ExperimentalExperimental
EventEvent aa bb
No No eventevent cc dd

Control event rate
a

(a + c)CER = 
Experimental event rate

b
(b + d)EER = 



QuantifyingQuantifying thethe riskrisk ofof benefitbenefit andand harmharm

Relative risk reduction (RRR)Relative risk reduction (RRR)
Absolute risk reduction (ARR)Absolute risk reduction (ARR)
Number needed to treat (NNT)Number needed to treat (NNT)
Confidence intervalsConfidence intervals
Relative risk (RR)Relative risk (RR)



RelativeRelative RiskRisk ReductionReduction (RRR)(RRR)
RRR is the percentage reduction in events in the treated RRR is the percentage reduction in events in the treated 
group event rate (ERR) compared to the control group group event rate (ERR) compared to the control group 
event rate (CER)event rate (CER)

RRR =
CER - EER

CER

AbsoluteAbsolute riskrisk reductionreduction (ARR)(ARR)
ARR is the absolute difference between the control and ARR is the absolute difference between the control and 
experimental groupexperimental group

ARR = CER - ERR

ARR is a more clinically relevant measure to use than RRR. This ARR is a more clinically relevant measure to use than RRR. This is because RRR is because RRR 
““factors outfactors out”” the baseline risk, so that small differences in risk can be seethe baseline risk, so that small differences in risk can be seem m 
significant when compared to a small baseline risksignificant when compared to a small baseline risk



NumberNumber neededneeded toto treattreat (NNT)(NNT)

NNT NNT isis thethe inverseinverse ofof thethe ARRARR

NNT is the most useful measure of benefit as it tells you the NNT is the most useful measure of benefit as it tells you the 
absolute number of patients who need to be treated to prevent onabsolute number of patients who need to be treated to prevent one e 
bad outcome.bad outcome.

NNT = 1
ARR



ConfidenceConfidence intervalsintervals ((CIsCIs))

A 95% CI A 95% CI specifiesspecifies thatthat therethere isis a 95% chance a 95% chance thatthat thethe
populationpopulation’’s s ““truetrue valuevalue”” lieslies betweenbetween thethe twotwo limitslimits. . 
TheThe 95% 95% onon a NNT = 1 /a NNT = 1 /thethe 95% CI 95% CI onon itsits ARR:ARR:

95% CI on the ARR = +-/1.96 . 
CER . (1 – CER)

# of control patients # of exper. patients

EER . (1 – EER)
+



RelativeRelative riskrisk (RR)(RR)

RR RR isis a ratio a ratio ofof thethe riskrisk in in thethe experimental experimental 
groupgroup toto thethe riskrisk in in thethe control control groupgroup

RR =
EER
CER



HyerarchyHyerarchy ofof evidenceevidence in in quantitativequantitative
studiesstudies

Systematic review
Meta-analysis

Randomized Controlled T
Cohort

Case-control
Cross-sectional

Case reports



CategoriesCategories ofof evidenceevidence

Meta-analysis

Randomized Controlled T

Non- Randomized Controlled T
Quasi-experimental study

Descriptive study
Consensus reports



QualityQuality ofof evidenceevidence ratingsratings forfor
therapeutictherapeutic modalitiesmodalities (AAN)(AAN)

ClassClass I:I: EvidenceEvidence providedprovided by by oneone oror more more wellwell--
designeddesigned randomizedrandomized, , controlledcontrolled clinicalclinical trialstrials, , 
includingincluding reviewsreviews (meta(meta--analysesanalyses) ) ofof suchsuch trialstrials

ClassClass II:II: EvidenceEvidence providedprovided by by oneone oror more more wellwell--
designeddesigned observationalobservational studiesstudies withwith concurrentconcurrent
controlscontrols (e.g., case control (e.g., case control oror cohortcohort studiesstudies). ). 

ClassClass III:III: EvidenceEvidence providedprovided by by expertexpert opinionopinion, , 
case case reportsreports, , andand studiesstudies withwith historicalhistorical controlscontrols..



LevelsLevels ofof recommendationsrecommendations (AAN)(AAN)
Standard.Standard. Principle for patient management that Principle for patient management that 
reflects a high degree of clinical certainty (usually reflects a high degree of clinical certainty (usually 
this requires Class I evidence that directly this requires Class I evidence that directly 
addresses the clinical questions, or overwhelming addresses the clinical questions, or overwhelming 
Class II Class II evidevid. when circumstances preclude . when circumstances preclude 
randomized clinical trials).randomized clinical trials).
Guideline.Guideline. Recommendation for patient Recommendation for patient 
management that reflects moderate clinical management that reflects moderate clinical 
certainty (usually this requires Class II evidence or certainty (usually this requires Class II evidence or 
a strong consensus of Class III a strong consensus of Class III evidevid.).)
Practice Option.Practice Option. Strategy for patient management Strategy for patient management 
for which the clinical utility is uncertain for which the clinical utility is uncertain 
(inconclusive or conflicting evidence or opinion).(inconclusive or conflicting evidence or opinion).



A A lastlast pointpoint::
TherapyTherapy as a as a lifelife--empoweringempowering processprocess

PragmatismPragmatism

SensitiveSensitive toto everydayeveryday lifelife needsneeds
RealisticRealistic objectivesobjectives



Nothing is more dangerous than active 
ignorance. Goethe
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