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The growth of dementia in the world
The Lancet Commissions (ADI)



Amyloid Plaques and Neurofibrillary Tangles in 
Alzheimer’s Disease and Normal Aging
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ALZHEIMER'S DISEASE: 3 STATES
2018 NIA-AA Guides
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Antioquia, Colombia: A genetically isolated area with strong founder 
effect for an autosomal dominant mutation causing early onset AD



From: Bertram & Tanzi (2003) ISN Neuropath Press (Basel), p.40-46 

Late Onset  (>65 Years)

“ Complex Genetics” (>95%)

Genetics of  Alzheimer´s Disease 

“ Simple Genetics ” (<5%)



Gene # Mutations
APP 58

PSEN1 253
E280A
Colombia

25 Famillies
>6000 members

PSEN2 48

Total
359

Most of the mutations that produce 
FAD are in PSEN1

ALZFORUM



We began our first International colaboration with Ken Kosik, 
John Morris And Alison Goate  in decade of 90’s 



Paisa Mutation  E280A a subtitution of ALANINE FOR GLUTAMIC ACID in 
CODON 280 OF THE PRESENILIN 1 GEN in CHROMOSOME 14. 
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38  years



Figura COMPLEJA DE REY-OSTERRIETH43  years



Figura COMPLEJA DE REY-OSTERRIETH

45  years
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51 years



Common ancestry of 14 families with E280A associated AD
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Individual  II 1: originates families  C2,C5,C7,C12,C21
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People Registred
5846

4.619
Non-Carriers

35
no genotype

1192 
Carriers

1119
alive

E280A Population
25 families

>6000 members

API COLOMBIA 
REGISTRY



FACULTAD DE MEDICINA
Grupo Neurociencias de Antioquia



Kindred ~ 25 known families with common ancestry
N = 5000 living individuals
1000 with the E280A (Glu280Ala) Presinilin1 mutation
Autosomal dominant, 100% penetrance
Median age of MCI = 44 years old, dementia = 49 years old 



PS1 E280A
Non-Carrier

AMILOIDOSIS  ATN

PET/CT scanner, 10 min scan, Pons ROIs, SUVR0.8                                                                                                                          
1.39

LOAD Dementia 
> HC

Adapted from Fleisher et al, 
Arch Neurol 2011

PS1 E280A
Dementia



Visually positive
Symptomatic AD

Visually positive
Pre-symptomatic AD

Visually negative
Pre-symptomatic AD





TAU (T) in carriers of the E280A Mutation 
(Quiros et al, 2016)



Entorrinal Cortex and Hippocampus



ATN

Pre DCL             Leve a Moderado                          Severa

http://www.nia.nih.gov/NR/rdonlyres/8949CF85-D77F-445F-9B25-C02B83588229/2493/preclinicial1.jpg
http://www.nia.nih.gov/NR/rdonlyres/8949CF85-D77F-445F-9B25-C02B83588229/2497/severe1.jpg
http://www.nia.nih.gov/NR/rdonlyres/8949CF85-D77F-445F-9B25-C02B83588229/2495/mildmoderate1.jpg


Normal Pre-MCI MCI Dementia

Biomarkers of Preclinical AD 
Atrophy of the  Hippocampus



PET FDG  ATN



Figure 2 Selected brain imaging approaches for detection of AD

Langbaum, J. B. et al. (2013) Ushering in the study and treatment of preclinical Alzheimer disease
Nat. Rev. Neurol. doi:10.1038/nrneurol.2013.107

Part a reproduced with permission from Massachusetts Medical Society © Reiman, E. M. et al. NEJM 334, 
752–758 (1996). Part d reproduced with permission from Elsevier Ltd © Baron,

J. C. et al. Neuroimage 14, 298–309 (2011). Part e reproduced with permission from
Oxford University Press © Du, A. T. et al. Brain 130, 1159–1166 (2007)



Biomarkers in CSF in AD
Aβ42 Tau Ptau

EA ↓↓ ↑↑ ↑↑
DCL ↓ or N ↑ or N ↑ or N
Control N N N

Total tau in 
neuronal axons Phosphorylated tau 

in tangles 

Aβ1-42 in senile 
plaques
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Higher (not lower) CSF Aβ1-42 Levels in E280A Population

(Fleisher, et al, 2015)





Methods

We retrospectively assessed a Cohort of 
descendants of PSEN1 E280A mutation carriers

from 1995 to 2010

Design: 

Retrospective Analysis



RESULTADOS25 Families
5000  Members

1784 Evaluated

1181 With Genotype

459  Carriers

449 In Analysis
(1443 Nps Ev)

Excluded  10 People
Non Neuropsychological Evaluation  

Excluded  603 people 
NON GENOTYPE 

EXCLUDED  722  people
Non Carriers  
*Normative Value



449 Carriers
Mutation

PS1 E280A

Neuropsychological Evaluation
< 2 SD in all cognitive tests
in relation with non carriers

Carriers 
Healthy

Neuropsychological Evaluation
> 2 SD in at least one cognitive test

in relation with non carriers

Without Memory 
Complaints

Apre-MCI

Memory 
Complaint

without impact*

Spre- MCI

Memory 
Complaint

with impact*

MCI

DSM IV

Dementia

Figure  2: Clasifiación restrospectiva  de los portadores  E280A  de acuerdo con los 
criterios de cada estado.
Portadores sanos: asintomáticos  con puntajes en evaluación neuropsicológica menos de  
2SD  del promedio de acuerdo a la edad y educación. 
*Impacto: Alto puntaje en la escala de quejas subjetivas de memoria  con ninguna o 
mínima alteración en actividades instrumentales complejas  y sin alteraciones en las 
actividades básicas de la vida cotidiana. .



(30  - 36) (37 - 40) (43 - 45) (49- 50) (58-61)

Conclusions





Daniel Camilo Aguirre. Doctoral Thesis  (2015)
Estimate of the change point (CP) In  CERAD   

0
10

20
30

40
50

60
70

80
90

10
0

CE
RA

D 
to

ta
l

20 25 30 35 40 45 50 55 60 65 70 75 80
Edad en la evaluación, años

τββ ≤+  t If1101 tii

=)( itYE

τββ >+   tIf1202 tii

itiiiiit ttY εββββ ++++= 120210

Hall CB,  et al. Stat Med. 2000;19(11):1555-1566

Función antes del punto de cambio

Función después del punto de cambio

Turning Point 
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Estimate of the change point (CP) In  CERAD   (Aguirre  2015)

Elegibles
n=2354

Non Carriers
n=1651*

Reasons for exclusión n=210
Depresión n=120
Drogadicción n=32
Learning disabilities/ mental 
retardation n=28
Craneo encefalic Traumatism  
(TEC) n=12
Cerebrovascular Disease n=6
Epilepsy  n=3
Severe Systemic Disease n=8
TAB =1

Carriers
n=703

1 Evaluation =237
2 or more 

Evaluations= 256

Carriers
n=493

2  Evaluations =87
3 or more =169

*1287 Datos de los no portadores fueron utilizados para la comparación con los portadores.  Distribución de exclusiones similar a la de los portadores. 44



AGE IN YEARS
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n

Death
49

Dementia

DSM-IV, NINCDS-ADRDA ,1984 

45

Preclínical Phase
Clínical Phase

F0

17 Years before Dementia

12 years before MCI

PET
AMILOIDE +

F2
28

Fleisher
Lancet Neurol, 2012

F3

cognitive marker
Evocation WL
Aguirre DC 
Jama  Neurol 2016

32

4 Years

8 Years

59

Biomarker 
CSF Aβ1-42

F1
24

Fleisher
Jama,2015

¿When Treatment?

Acosta
Lancet Neurol, 2011

MCI

Petersen, 1999

44

Sperling R, et al. Alzheimer's & Dementia, 2011; 7(3): 280-292

Clinical and Preclinical  phases in FAD caused by E280A PS1 Mutation (Aguirre et al, 2015)

38

PET- TAU +
Quiroz, 2016

F4



Sperling, et al. Alzheimers Dement. 2011;7:280-292.

Estado Clínico de la Enfermedad
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Anormal Aβ acumulación  (CSF/PET)

Daño neuronal mediado por TAU  (CSF)

Estructura Cerebral (volumen MRI)
Cognición
Función Clínica

Disfunción Sináptica  (FDG-PET/fMRI)

Alzheimer's disease is a 
continuum



Pathological cascade implications for therapy: 
treatment and prevention

Ab Amyloid = CSF Ab42 or amyloid PET imaging; Tau Mediated Neuron Injury and 
Dysfunction = CSF tau or FDG PET; Brain Structure = structural MRI

Jack et al, Lancet Neurol 2010; 9: 119-28



AβAmyloid species (Therapeutic targets)

Sola
Gante  Adeca Crene Gante

Adeca- Bace
Anti-tau



3 - 5 years

5 - 10 years

+ 10 - 15 years

August
2102
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2012

May  
2013

Mangialasche F et al. Lancet Neurol 2010; 9: 702–716
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BAPINEZUMAB : suspended by cerebral Edema

SOLANEZUMAB: ineffective 

ADECANUMAB:  ineffective

CRENEZUMAB:   ineffective

GANTENERUMAB:  ineffective

Anti-amyloid Medications in People with Symptomatic AD?



Amyloid Inmunothrapy for AD

4 BACE INHIBITORS 

DISCONTINUED in patients with mild-to-moderate or prodromal AD

Verubecestat
Atabecestat
Lanabecestat
LY3202626



Amyloid Inmunothrapy for AD

Two  GAMA Secretasa inhibitors:

Detrimental effects on cognition in Prodromal and established AD patients

Semagacestat
Avagacestat



Physiological Role of AB
In AD Aβ Amyloid overproduction  and accumulation  may represent 
an adaptative response.

The real cause of the initial neuronal damage would not be Aβ
accumulation  but other possible insults like:

1.  Chronic inflammation
2.Tau associated network disruption
3.Metabolic failure
4.Abnormal microglial activation
5.Oxidative stress
6.Cholesterol stress
7.Multiple causes



TIME FOR PREVENTION

Ab Amyloid = CSF Ab42 or amyloid PET imaging; Tau Mediated Neuron Injury and 
Dysfunction = CSF tau or FDG PET; Brain Structure = structural MRI

Jack et al, Lancet Neurol 2010; 9: 119-28



PREVENTION

Abnormal

Normal TiimePRESYMPTOMATIC eMCI LMCI Dementia

FDG-PET
MRI hippocampal 
volume
CSF Aβ42
Amyloid 
imaging

Cognitive performance

Function (ADL)
CSF Tau

Aisen PS, Petersen RC, Donohue MC, et al. Alzheimers Dement. 2010;6:239-246.

PRIMARY SECONDARY              TERTIARY

?
ANT

ANT

ANT ANT



CLINICAL TRIAL
API COLOMBIA

GN28352
(CRENEZUMAB)

Conducted by Neurosciences Group of Antioquia:
supported by NIA, Banner, Genentech & Roche

Launched 2nd half 2013



Clinical Trial for ALZHEIMER PREVENTION 

252 Members of  25 Families  With 
ALZHEIMER

168 Healthy People with the
mutation

84 Healthy People without
the mutation

84 CRENEZUMAB 84 Placebo 84 Placebo

Evaluation of the effect of experimental drug in  BIOMARKERS
Cognitives, Images, SCF  5 years



BAPINEZUMAB : suspended by cerebral Edema

SOLANEZUMAB: 2021

ADECANUMAB:  Suspended plan to use it in asymptomatic

CRENEZUMAB:   2022

GANTENERUMAB:   2020

Anti-amyloid Medications in Asymptomatic AD?



How to identify populations with a 
high risk of Alzheimer's disease

1. Population with a family history of Dementia 
and genetic risk factors for EA

2. Population with environmental  Risk Factors for 
cognitive impairment and Dementia

3. Populations with amnesic MCI
4.  Populations with Amyloidosis



Populations with enviromental and conductual Risk 
Factors for cognitive impairment and Dementia

CV factor risks
Diabetes
Hypertension
Obesity
Dyslipidemia

Life-style Risks 
1. Physical, intellectual, social and emotional inactivity
2. Smoking
3. Diet



Hypothetical interaction of amyloid and tau in preclinical AD
Alzheimer’s & Dementia: Translational Research & Clinical Interventions 4 (2018) 64-75 



Strategy for AD Prevention

STEP 1 
Recommendations to General Population
Older than 50 years

1.Life-Style
2.CV risk factors

STEP 2
Multidomain Long-term Intervention to individuals with 
high risk for AD



Can Alzheimer´s be Stopped?

Given that in  Genetic Alzheimer's (ADFAD) 
we know who will develop the disease 

this is an exceptional window 
to look for ways to prevent it



THE Neuroscience Group TEAM





INTERNATIONAL COLABORATION
NIH (NIA): Support for API COLOMBIA
Banner and Genentech:  Support to API Colombia Registry and CT
Sta Barbara California University     Kenneth Kosik
Banner institute   Arizona                 Eric Reiman, Pierre Tariot
Edinburgo University:                       Sergio de la Salla. Mario Parra
University of Rosario                        Mauricio Arcos-Burgos
Harvard University                            Jhoseph Arboleda
Boston University                              Yakeel Quiroz
Universidad de Oviedo                      Fernando Cuetos
Washington University:                    Alison Goate, Jhon Morris
Florida Atlantic University:              Mónica Roselli, A Ardila
Centro de Neurociencias de Cuba: Maria A Bobes, M Valdés
Instituto Cajal Madrid España:         Javier de Felipe 
University College of London:         Andrés Ruiz
Universidad de Hamburgo               Markus GLATZEL, Diego Sepulveda                            

NIH In EEUU: Max Muenke, Xavier Castellanos, Yudy Rapaport, Kate Berg
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