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Phenotype treatment

Vogel et al., Nature Medicine 2021 Pankratz et al., Neurology, 2015

MRFs



Objectives

• Diagnose early (in scale) through personalized orientation testing

• Identify personalized modifiable risk factors (in scale)



Definition: orientationDefinition: orientationDefinition: orientationDefinition: orientation    

Orientation: “Tuning between the subject and the internal

representation he forms of the corresponding public reference system;

the external world” (Berrios, 1982; Peer et al 2015)

Space/navigation Time/memory Person/identification

Map (space, continuum)      Mental (time) line            Cognitive graph of social network

For review see Coughlan et al., 2018; Arzy and Schacter 2019;  also works by the Spiers and Axmacher labs



Mental and Standard Orientation

Peer et. al, 2015; Peters-Founshtein et. al, 2018; Dafni-Marom et. al, 2019

To test orientation independently from memory only personally

familiar and correctly localized places, event and people were used



Orientation along the AD continuumOrientation along the AD continuumOrientation along the AD continuumOrientation along the AD continuum

Peters-Founshtein et al., 2018 | Neuropsychology 

Orientation is able to distinguish between CN, MCI and AD
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Peters-Founshtein, Gazit et al., in prep; Dafni-Merom et al., Ann Clin Trans Neurol, 2019

Lidor Gazit.   

.   Greg Peters-Founshtein



Interim Conclusions

ORIENTATION-EVOKED

BRAIN ACTIVITY

DISEASE 

PROGRESION

ORIENTATION 

PERFORMANCE

(PERSON | SPACE-TIME) (PERSON | SPACE-TIME)

Disorientation is a sensitive marker of AD because

orientation-evoked activity “obeys” AD-related

neuropathology

(CN>MCI>AD)



CLARA AROUND THE WORLDCLARA AROUND THE WORLDCLARA AROUND THE WORLDCLARA AROUND THE WORLD



MGH; BWH; Harvard Medical School

age



Personalized MRFs

• Application of cox proportional hazard 
function on large scale data

• Personalization through “orientation 
signature”

Kaplan–Meier curves for MCI-free survival among participants in 

the Mayo Clinic Study, classified by quartiles of the cross-

validated MCI risk scores measured at baseline (Pankratz et al., 

2015)
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PEOPLE EVENTS EHR RECOMMENDATIONS



ConclusionsConclusionsConclusionsConclusions

• Disorientation is a major AD 
phenotype

• Disorientation maybe 
diagnosed early through Clara

• As in classical medicine, AD is a 
multifactorial disorder

• Treatment of such factors 
should keep AD below the 
threshold


